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INSTRUCTION

HEAVY ARTILLERY.

PART I
SERVING HEAVY ARTILLERY.

ARTICLE 1.

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 MoORTAR,
and the CoLumBIAD.

They are distinguished according to their use, as
Siege, Garrison, and Sea-coast .ﬂrti%lery.

For their service six distinct kinds of carriages are
necessary, viz: the Siege, the Barbette, the Casemate,
the Flank-Casemate, the Columbiad, and the carriage

1 .



2 SERVICE OF THE PIECE. (PArT 1.

upon which the Mortar is mounted, which is techni-
cally called its bded.

Siege Artillery is used in the attack of places; and
as it follows armies in their operations, is mounted upon
carriages which serve for its transportation.

Garrison JArtillery is employed in the defence of
forts, more especially those of the interior; and Sea-
coast Artillery, consisting of the heaviest calibres, is
used for the defence of the sea-coast. Their carriages
do not subserve the purpose of transportation; the bar-
bette carriage may, however, be used for moving its
piece for short distances, as from one front of a work
to another.

The following are the kinds and calibres of Heavy
Artillery used in the land service of the United States:

Kind of Ordnance. Calibre. | Material.
vl?—pdr. 3
Siege and Garrison . 18-pdr.
Guns 24-pdr.
Sea-coast . i]g:gg:
Siege and Garrison . . g 22:indc:1
HowirzeERs . 84‘:]0};
Sea-coast . . . . . z 10-inch Iron.
CoOLUMBIADS . z lg:;:zﬁ
. 8-inch
Siege { 10-inch
MoRTARS . . | Sea-coast g }gjgg": ]
Stone . . . . . . | 16-inch
Coehorn . . . . . | 24-pdr. } Bronze.

4. The detachment for serving a piece is formed
into two ranks, and numbered from right to left. The
odd numbers form the rear rank, and serve on the right



ART. 1.] GENERAL DIRECTIONS. 3

of the piece; the even numbers and the gunner form
the front rank, and serve on its left. The right file is
numbered 1 and 2; the next file 3 and 4; the gunner
is uncovered, and generally on the left of no. 4; and
on his left are as many files as are deemed necessary,
numbered 5 and 6, 7 and 8, &c.

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

The right of a piece, when in battery, is the rizht of
the cannoneer when facing to the object to be fired at;
the front is the direction towards which the muzzle

oints.

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 which a piece is
manceuvred 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 (if
there be. 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 files 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 on nos. 1



4 SERVICE OF THE PIECE. [PART 1.

and 2 respectively, at intervals of one yard, except that
between nos. 3 and 5 there is an interval of two yards.
With the mortar, nos. 1 and 2 are opposite to the front
maneuvring bolts, and nos. 3 and 4 opposite to those
m the rear. '
Under the fire of the enemy, the men will be directed
to cover themselves by the parapet as much as may be
consistent with the execution of their duties.

8. The chief of ptece (a non-commissioned officer)
assists the instructor in effecting a correct execution of
the movements. While at the battery, he will gene-
rally 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.

9. The movements of the cannoneers at the battery
are in double-quick time.

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

11. To allow the detachment to rest, the instructor
commands:

In place—REST ; or, REST.

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 instructor.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 wa{
of example, occasionally execute the movements whic
he orders. In the intervals of rest 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 making
cartridges and wads, of heating shot and throwing hot
shot, of laying glatforms, pointing, &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, but an accurate understanding
gf all the elements necessary to the efficiency of its

re.

13. To leave the battery, the instructor commands:

1. Detachment, 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
by the chief of piece, so as to bring its centre opposite
to the middle of the platform, and four yards from it.
The chief of piece places himself upon the right.

0 T]l:e detachment is marched from the battery by a
ank.

10



6 SERVICE OF THE PIECE. [ParT 1.

LESSON I.

Sevrvice of & Gwn monnted on & siege carviage.

(PraTEs

PO

A~

I, II, 111, IV, V anp VL)

e e S

Seven men are necessary; one gunner and six other

cannoneers.
14. The piece is
The implements,

Handspikes .

Tube-pouch .

in battery upon its platform.
&c., are arranged as follows:

Three on each side of the carriage,
leaning against the epaulment,
in line with the cannoneers.

One yard behind and parallel to the
line of cannoneers of the right,
the sponge uppermost, the sponge
and rammer-geads turned from
the epaulment, and supported

upon a prop. -

Against the epaulment, outside of
the pile of balls.

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. 1.] SIEGE GUN. 7

Containing the gunner’s level,
breech-sight, fingerstall, primin
Gunner’s-pouch . . wire, gimlet, vent-punch, an
chalk. Suspended from the knob
of the cascable.

One on each side of the piece, near
Checks . .....:| the ends of the hurter.
Venmt-cover . . . . . . Covering the vent.
Tempion .. ..... In the muzzle.
Broom . . . . ... I Leaning against the epaulment, out-

side of the pile of balls.

When several guns 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 worm, one ladle, and one wrench.

The balls are regularly piled on the left of the piece,
near the epaulment, and close to the edge of the plat-
form.

The wads are placed between the epaulment and the
balls, partly resting on them.

15. The cannoneers having been marched to their
posts, the instructor directs them to place their muskets
against the epaulment, and then explains to them the
names and uses of the implements, and the nomencla-
tures of the gun, its carriage, and the battery.

16. To cause the implements to be distributed, the
instructor commands:

TAKE IMPLEMENTS.

The gunner steps to the knob of the cascable;
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. 3; equips himself with his own
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pouch and the fingerstall, wearing the latter on the
second finger of the left hand; levels the piece by the
elevating screw; applies his level to ascertain the high-
est points of the base-ring and swell of the muzzle,
which he marks with chalk; and resumes his post.

No. 3 equips himself with the tube-pouch.

Nos. 1 and 2, after passing two handspikes each to
nos. 3 and 4, take eacﬁ one %or himself. Nos. 5 and 6
receive theirs from nos. 3 and 4.

17. The handspike is held in both hands; the hand
nearest to the epaulment grasping it near the small end
and at the height of the shoulder, back of the hand
down, elbow touching the body; the other hand back
up, the arm extended naturally; the butt of the hand-
spike upon the platform on the side farthest from the
epaulment, and six inches in advance of the alignment.

18. When the cannoneer lays down his handspike,
he places it directly before him, about six inches in
advance of, and parallel to the alignment, the small end
towards the epaulment; and whenever he thus lays it
down for the discharge of any particular duty, he will
resume it on returning to his post after the completion
of that duty.

.
19. The instructor causes the service of the piece to
be executed by the following commands:

1. FROM BATTERY.

The gunner moves two paces to his right.

Nos. 1, 2, 3, 4, 5 and 6, facing from the epaulment,
embar: nos. 1 and 2 under the front of the wheels;
nos. 3 and 4 through the rear spokes of the wheels,
near the felly, under and perpendicularly to the cheeks;
and nos. 5 and 6 under the manceuvring bolts.

All being ready, the gunner gives the command
Heave, which will be repeated as often as may be
necessary. He sees that nos. 5 and 6 guide the trail
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in prolongation of the directrix of the embrazure, and

as soon as the face of the piece is about one yard from

the epaulment, commands Havrr. All unbar, and
afesume their posts. Nos. 1 and 2 chock the wheels.

2. Load by detail—Loap.

20. Nos. 1, 2 and 4 lay down their handspikes.

No. 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 backs 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 left 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 direction of the piece,
the left leg straightened, the right knee bent, the body
erect upon the haunches; and 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
el):te}rllded, the left hand flat against the side of the
thigh. .

No. 2 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 staff with the left hand, back
down, near to and outside of the hand of no. 1.

No. 3 facing towards the epaulment, 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. He then lays down
his handspike; steps over the rammer and seizes the
staff with both hands, as prescribed for the sponge; and
stands ready to exchange with no. 1.

No. 4 takes the pass-box and goes to the rear fora car- -
tridge; returns with it, and places himself, facing the
piec;, about eighteen inches to the rear and right of
no. 2.
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The gunner places himself near the stock, the left
foot advanced; closes the vent with the second finger
of the left hand, bending well forward to cover himself
by the breech; turns the elevating screw with the right
hand, so as to adjust the piece conveniently for loading;
and makes a signal for no. 3 to unbar.

21. In the mean time, nos. 1and 2 insert the sponge
by the following motions:

1st motion. They insert the sponge as far as the hand
of no. 1, bodies erect, shoulders square.

2d motion. They slide the hands along the staff and
seize it at arm’s length.

3d motion. They force the sponge down as pre-
scribed in the first motion.

4th motion. They repeat the second motion.

5th motion. They push the sponge to the bottom of
the bore. . No. 1replaces 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 fifth motion will be performed
at the third or fourth. The knee on the side towards
which the body is to be 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.

3. SpPoONGE.

22. Nos. 1 and 2, pressing the sponge firmly against
the bottom of the bore, turn it three times from right
to left, and three times from left to right; replace the
hands on the thighs; and withdraw the sponge by mo-
tions contrary to those prescribed for inserting it.

Remark. To handle the sponge when it is new and
fits tight, it may become necessary for nos. 1 and 2 to
use both hands. In this case it will be inserted and
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 tge sponge above the rammer with the
left hand to no. 3, 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 face of the piece.

No. 3, as soon as the sponge is withdrawn, passing
the rammer under the sponge into the embrazure with
the right hand, receives the sponge from no. 1 with
the left, replaces it upon the prop, and resumes his

ost.
P No. 4, setting 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-box to its place; and picks
up a ball, and afterwards a wad, should one be 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 single stroke.
No. 2 quits the staff, and turning towards no. 4,
receives from him the ball 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, receiving
successively the ball and wad, introduces them into the
bore, the ball first, and seizes the staff 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;
passes the broom to no. 1; and resumes his post. No.
1 throws out the rammer, and places it upon the prop
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below the sponge; finishes the sweeping; and resumes
his post.

The gunner pricks, leaving the priming wire in the
vent; resumes his post; and, if firing beyond point-
blank range, adjusts the breech-sight to the distance.

5. IN BATTERY.

24. Nos. 1 and 2 unchock the wheels, and with
nos. 3, 4, 5 and 6, all facing towards the epaulment,
embar: nos. 1 and 2 through the front spokes of the
wheels, near the felly, under and perpendicularly to
the cheeks; nos. 3 and 4 under the rear of the wheels;
and nos. 5 and 6 under the maneuvring bolts perpen-
dicularly to the stock.

All being ready, the gunner commands Heave, and
the piece is run into battery; nos. 5 and 6 being care-
ful to guide the chase into the middle of the embrazure.
As soon as the wheels touch the hurter, he commands
Hart. All unbar, and nos. 1, 2, 3 and 4 resume
their posts.

6. PoinT.

25. 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
right hand, the hook between the thumb and forefinger.

Nos. 5 and 6 embar under and perpendicularly to the
trail, near the manceuvring bolts.

The gunner, placing himself at the stock, as at the
command Loap, withdraws the priming wire, and,
aided by nos. 5 and 6, gives the direction; causing the
trail to be moved by commanding LeFT, or RicHT, tap-
ping, at the same time, on the right side of the breech
for no. 5 to move the trail to the left, or on the left
side for no. 6 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
by the elevating screw gives the proper elevation, rec-
tifying the direction, if necessary.
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The moment the piece is correctly pointed, he rises
on the left leg, and gives the word Reapy, making a
signal with both hands, at which nos. 6 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; and breaks to the rear a full pace with the left 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.

26. In directing the piece to be fired, the instructor
will designate it by its number, as, for example:

7. Number one—FIRE.

No. 3 gives a smart pull upon the lanyard.
_ Immediately after the discharge of the piece, nos. 1
and 2 chock the wheels, and resume the erect position.
No. 3 resumes the erect position, and rewinds the lan-
ard 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 be fired by a lock,
portfire, or slow-match, it will be done by no. 3, as pre-
scribed for no. 4, in the instruction for field artillery.

28. To continue the exercise, the instructor resumes
the series of commands beginning with From BaT-
TERY.
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Te change posts.
29. 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 advanc-
ing one post; no. 2 taking that of no. 1. Nos. 2 and
5 pass to the rear of the trail; no. 2 on the outside
of all the cannoneers. On arriving at their posts, they
face to the piece, and eguip themselves.

At the third command, they call-off, according to the
posts they are to occupy.

To load for actiom.

30. The cannoneers having been sufficiently instruct-
ed in the details of the movements, the instructor com-
mands:

Load for action—Loap.

The piece is run from battery, loaded, run into bat-
tery, pointed, and prepared for firing, by the following
commands from the gunner: FrRoM BATTERY—Loap—
IN BATTERY—POINT—READY.

At the command, or signal, from the instructor to
commence firing, the gunner gives the command FiRre,
and continues the action until the instructor directs the
firing to cease. .

Teo cease Bring.

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

CEASE FIRING.
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Whether the cannoneers are loading by detail or for
action, the piece is sponged out, and all resume their
posts. If the cartridge has been inserted the loading
will be completed, unless the instructor should other-
wise direct.

To secnre piece, and repl dneple ]
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 PIECE.

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
epaulment, those of nos. 3, 4, 5 and 6 being passed
to them by nos. 3 and 4 for that purpose. The gun-
ner hangs the pouches upon the knob of the cascable.

To leave the baltery.

33. The instructor causes the muskets to be taken;
forms the detachment in rear of the piece; and marches
it from the battery as prescribed in no. 13.

Remarks.

34. The service of a 24-pdt. siege gun, as it respects
running from and to battery, and pointing, is performed
by five men, as prescribed for the siege Howitzer in
Lesson II.© Five men suffice for the service of the 18
and 12-pdrs. To perform, however, all the duties inci-
dent to a battery of heavy artillery on a war establish-
ment, including transportation and the mechanical
mancuvres, the details for its daily service, at three
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reliefs, should allow, at least, twenty privates to each-
piece.

To serve the piece with redwuced numbers.

35. The smallest number of men with which heavy
pieces can be served with facility, has been given as
five. It may be necessary, however, from the men
being disabled, or from other circumstances, to serve a -
gun with a less number.

With four men. They will be told off as gunner, and
nos. 1, 2 and 8. In this case, no. 2 will, in addition
to his own duties, perform those of no. 4.

With three men. They will be told off as gunner, and
Nos. 1and 2. No. 1 performs the duties -prescribed
for no. 3, as well as his own. No. 2 performs those
of no. 4, as in the preceding case.

When no. 2 serves ammunition, he goes for the car-
tridge, and places the pass-box behind his post, before
assisting no. 1 to sponge.

Transporiation.

36. The transportation of a 24-pdr. gun requires ten
horses and five drivers; an 18-pdr. eight horses and four
drivers; a battery wagon six horses and three drivers;
and spare carriages—at the rate of one for every five
pieces—require, each, six horses and three drivers.

Charges, &c.

37. The ordinary service charge of powder for heavy
guns is one-fourth the weight of the shot. For firing
double shot it is one-sixth that weight. The breaching
charge is one-third the weight of the shot.

Range of a 24-pdr., at an angle of 1° 30/,. (point-blank,) chal:ige
6lbs. . . . 950 yards.

Range of a 24-pdr., at an angle of 5°, charge 6 1bs. . 1900
Range of an 18-pdr., at an angle of 1° 30’, charge 41 lbs. 800  ¢¢
Range of an 18-pdr., at an angle of 5°, charge 4} lbs. . 1600 ¢
Proof range of powder e e e e e . . . 300 ¢
‘The range of a 12-pdr. is about the same as that of an 18-pdr.
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Greatest elevation thata 24-pdr. carriage admits . . . . 12
Greatest elevation that an 18-pdr. carriage admus . . . . 12
Greatest elevation that a 12 pdr. carriage admits . . . . 13

Greatest depression that a 24-pdr. carriage admits . . . . 4°
Grreatest depression that an 18-pdr. carriage admits . . . . 4°
Greatest depression that a 12-pdr. carriage admits . . . . 4°

See Tables in Parrt III.
Wnds.

38. Wads are not generally necessary, except when
firing at angles of depression; and then only one is
used, and that on the ball. When, however, the piece
has been fired so often that the ball has caused a lodg-
ment in the bore, it is well to use wads differing 1n
length, according to the position and extent of the lodg-
ment, between the shot and the cartridge.

Hay wads maﬂ be made by twisting hay into a rope
of about one inch in diameter, folding it together of any
desired length, and then winding the folds from one
end to the other, leaving the wad a little larger than
the bore.

Breaching batteries,

89. Breaching batleries established against walls are,

Pirst. 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; \I::E‘mi at the horizontal section, and
ascending gradually to the top of the wall. 4

Thirdly. To fire at the most prominent points of the
masonry left standing; beginning always at the bottom,
and gradually approaching the top.

Fourthly. To fire into the broken mass with How-
itzers until the breach is practicable.

Breaches of more than twenty yards in length have
been opened bg way of experiment, and rendered prac-

*
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ticable, in less than ten hours, by about two hundred
and thirty 24-pdr. balls and forty shells in one case,
and by three hundred 18-pdr. balls and forty shells in
another.

Rapidity of firing.

40. Iron 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; but whatever may be the rate of fire, it is
deemed unsafe after that number of discharges. As
many as twenty an hour have been made for sixteen
consecutive hours.

Penctration of shot.

41. The penetration of balls increases to a certain
extent with their calibre. The mean 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 of one hundred yards, as follows:

Feet. Inches.
In earth of old parapets - - - - - - 8 6
In earth recently thrownup - - - - -15 0
In oak wood, sound and hard - - - - - 4 6
In rubble stone masonry - - - - - - 1 10

Inbrick - - - - - - 3 0
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LESSON II.

Service of an S-dnch Siege Esewitser, mownited on a J4-pdr.
séege carriage.

(Prate VIL)

N o

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

42. 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 epaulment, in line
with the cannoneers.

On props, eighteen inches behind
Ram- and parallel to the cannoneers of
cee 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, for withdraw-
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
Tube-pouch . . . s cross upon its handle. Sus-
peglded rom the knob of the cas-
cable.

Mandspikes . .. .

Sponge and

.

Havresack .+ . . .
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Containing the gunner’s level,

breech-sight, fingerstall, primin
Gunner’s-peuch . . wire, gimlet, vent-punch, an
chalk. Suspended from the knob
of the cascable.

Leading-tengs . .

Q:wln-t ------ In a basket, or on a shelf, against
:c::::.“ *:22t ] the epaulment, outside of and
Wiper . . ..... . near the handspikes of the left.
Splints . ......

Grummet-wad . . . Onthe end of the hurter, near no. 2.

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

Vent-cover - - - . . Covering the vent.

Tempien - . . . . . In the muzzle.
Quein -+ Under the breech.

Leaning against the epaulment, out-
Breom: - - - | side of the basket or shelf.

When several howitzers 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 wrench.

One shell and one bombazine cartridge bag for
instruction—the bag filled with sawdust, and having
loops of thread at the choke end—are at the magazine,
or other safe place in rear of the piece.

43. The cannoneers having been marched to their
posts, the instructor directs them to place their muskets
against 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 battery.

44. To cause the implements to be distributed, the
imstructor commands: .

TAKE IMPLEMENTS.
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The gunner steps to the knob of the cascable; takes
off the vent-cover, handing it to no. 2 to place against
the epaulment, outside of the basket; gives the tube-

uch to no. 3, and the haversack to no. 4; and equips
himself with his own pouch and the fingerstall, wear-
ing the latter on the second finger of the left hand.

No. 2 puts on the sleeves.

No. 3 equips himself with the tube-pouch.

No. 4 equips himself with the havresack, which he
wears from the right shoulder to the left side; takes out
the sleeves; and assists no. 2 to put them on.

Nos. 1 and 2, after passing handspikes to nos. 3 and
4 and the gunner, take each one for himself. The gun-
ner, receiving his from no. 4, lays it in the alignment,
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 18.

The gunner directs no. 3 to raise the breech to ena-
ble him to level the piece; applies his level to ascer-
tain the highest points of the base-ring and muzzle-
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. FROM BATTERY.

The gunner moves two paces to his right.

Nos. 1, 2, 3 and 4, facing from the epaulment, em-
bar: nos. 1 and 2 through the rear spokes of the
wheels, near the felly, under and perpendicularly to
;h«; cheeks; and nos. 3 and 4 under the manceuvring

olts.

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

. -
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epaulment, commands Havrr. All unbar, and resume
their posts. Nos. 1 and.2 chock the wheels.

2. Load by detail—Loab.

46. Nos. 1, 2 and 4 lay down their handspikes.

No. 2 takes out the tompion, and places it near the
vent-cover; sweeps, if necessary, his side of the plat-
form; passes the broom to the right side of 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 him-
self at the muzzle; forces the sponge to the bottom 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

ost.
P No. 4 goes to the rear for a cartridge and shell; puts
the cartridge in his havresack; 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, andg 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. SpPONGE.

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; rein-
serts 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 embrazure; and presents the rammer-head
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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 corres-
ponding to that prescribed for no. 1 on the right; turns
to his left on the right heel, advancing the left foot, and

resents the tongs in both hands, the left hand nearest
im, 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 down-
wards; 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 off 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 vertical
plane; then slightly withdrawing and closing the tangs,
he presses them in the direction of the axis of the

iece against the end of the cartridge, and shoves it

ome. 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 ears 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. Ram.

48. No. 1 presses firmly upon the cartridge; throws
out the rammer, and places_it upon the props; sweeps,
if necessary, his side of the platform; passes the broom
to the left side of the piece; and resumes his post.

No. 2 introduces the shell, and shoves it home in a
manner similar to that prescribed for the cartridge;
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withdraws the hooks, and looks to see that the fuze is
in the axis of the piece.

If the piece is to be fired horizontally, or at an angle
of depression, no. 4, having replaced the wiper, hands
a splint to no. 2, and resumes his post.

No. 2 presses the splint under the shell with the left
hand; replaces the tongs and broom; and resumes his

ost.
P The gunner pricks, leaving the priming-wire in the
vent, and resumes his post.

- 5. IN BATTERY.

49. Nos. 1 and 2 unchock the wheels, and with nos
3 and 4, all facing towards the epaulment, embar: nos.
1 and 2 through the front spokes of the wheels, near
the felly, under and perpendicularly to the eheeks; and
nos. 3 and 4 under the rear of the wheels.

The gunner, seizing his handspike, embars under one
of the manceuvring bolts; gives the command HEeave;
and guides the piece to the middle of the embrazure.
As soon as the wheels touch the hurter, he commands
Havt. All unbar, and resume their posts.

6. PoinT.

50. Nos. 1 and 4 embar under and perpendicularly
to the trail, near the manceuvring bolts.

No. 2, facing towards the epaulment, embars 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
right hand, the hook between the thumb and forefinger.

The gunner, placing himself at the stock, as at the
command Loap, withdraws the priming-wire, and,
aided by nos. 1 and 4, gives the direction; causing the
trail to be moved by commanding LerT, or RicHT,
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, or 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 LowEer, or Raise, tapping, at the same
time, on the upper side of the knob of the cascable
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 be fired point-blank, horizontally,
or at an angle of depression, he does not apply the
breech-sight.

If the piece is masked from the object fired 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 tﬁan 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 axie 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 Reapy, making a
signal with both hands, at which nos. 1, 2 and 4 un-
bar, 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; 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, break off with
the feet farthest from the epaulment, inclining well to
that side in order to avoid tﬁe blast.

0
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7. Number one (or the like)—FIRE.

51. Executed as in no. 26, except that the wheels
are not chocked.
What is prescribed in no. 27 will apply to this piece.

52. To continue the exercise, the instructor resumes’
the series of commands beginning with FrRomM BATTERY.

To sunlead.

53. The piece having been run from battery, the
instructor directs no. 2 to take out the shell and car-
tridge; no. 4 carrying them to their place in rear of the
piece. No. 3 assists No. 2, by raising the breech until
the shell rolls to the muzzle.

Mo scrape the piece.

54. In the course of firing it may become necessary
to scrape the piece. To cause this to be done, the
instructor directs the piece to be moved from battery,
and then commands:

SCRAPE THE PIECE.

Nos. 1 and 2 lay down their handspikes.

No. 2 takes the scraper and wiper, giving the latter
to no. 1; thoroughly scrapes the chamber and bore;
"draws out the scrapings with the spoon; returns the
scraper to its place; and resumes his post.

No. 1, enveloping the sponge-head in the wiper,
wipes out the bore, and returns the wiper to no. 2,
who replaces it; puts the sponge upon the props; and
resumes his post.

To change posts.

To lead for action.

Mo cease Rring.

Mo secnre piece, and replace implesnents.
Mo leave the battery.
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Executed as in nos. 29, 30, 31, 32 and 33; no. 4
assisting no. 2 to take off the sleeves.

Mo serve the piece with vedouced wembers.
Executed as in no. 35.
Transporiation.

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

Charges, &c.
56. Greatest charge of powder . . . . . . . 4lbs.
Greatest charge, shell filled with bullets . . . . . 3lbs.
Charge of the shell filled with powder . . . . . 21Ibs. 9oz
Bursting charge of the shell . « v e e « o« 1lb.

Charge to blow out the fuze . C e e e e
Greatest elevation the carriage admits . . . . . . 15°

Greatest depression the carriage admits . . . . . 10°

Range at an angle of 1°, charge 41bs. . . . . . 430 yards.
Range at an angle of 5° charge 4lbs. . . . . . 1150 "
Range at an angle of 15° charge41lbs. . . . . . 2300 ¢
Proof range of powder . . . . . . . . . . 300 ¢

Weightofshell . . . . . . . . . . . . . 45lbs.
‘Weight of the shell filled with bullets . . . . . 65Ilbs.

The black fuze burnsto theinch . . . . . . . P44
The red fuze burns to theinch . . . . . . . . 3"
The green fuze burns to theinch . . . . . . . 4"
The fuze burns to theinch . . . . . . 5"

At elevation, black fuze, full charge, .500 to 600 yds.
At3.25 do. red do. do. 800 to 900 ¢
At4°.25 do. green do. do. 900 to 1000 ¢

At5°.25 do. yellow do. do. & 3. 11000 to 1100 ¢

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

See Tables in Parr III. ‘

=
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To prepare ammmnitéion.
57. If the ammunition for howitzers is to be pre-

pared and issued by the artillery, two men, numbered
5 and 6, are added to each detachment for that pur-
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pose. They are sent to the ma%azine, where they are
provided with the following implements and stores:

Set of powder measures.

Funnel.

Fuze-mallet.

Fuze-setter.

Fugze-plug reamer.

Rasp.

Basket. Containing fuze-plugs.
Grummet-wads, or ) On which to place the shells while
Hollow blocks. } putting in the charge..
Wiper.

Budge-barrel.

Dark lantern.

Tow. For stoppers.

Cartridge bags. Of bombazine.

Twine.

Powder.

Musket bnllets.

[ 4
Incendiary compeosition,

LS I N N

They first fill and tie a number of cartridges, accord-
ing to the directions received from the battery, and
then prepare a corresponding number of shells.

To fill the cartridges. One holds the bag, while the
other (by means of the funnel) pours in the powder.
The cartridges thus filled are placed upright in a box
until tied, when they are transported to the budge-
barrel.

Cartridges of reduced charges for ricochet firing, may
be made thus:

The charge having been poured into the bag, a wad
of hay about six inches in length is placed upon it.
This wad is made by laying wisps of hay evenly
together so as to form a cylinder nearly of the diameter
of the cartridge bag. The wad is tied about an inch
from each end, and the ends are cut squarely off, so as
to present an even surface to the powder. In handlin
these cartridges the powder end of the bag shoulg
always be kept downwards.
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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 of tow;
marks it with chalk; and places it conveniently for
No. 4.

If the shell is to be loaded with bullets 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 filled only with powder, no. 6 marks the shell
with a cross; if with incendiary composition, he makes
a circle around the fuze-plug; and if with bullets, he
makes two circles on one side. The shells thus dif-
ferently charged are kept separate.

3.



30 SERVICE OF THE PIECE. [pART 1.

LESSON INI.

Service of & 10-inch Sicge Moritar.

(Prates VII anp 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:

Two on each side of the bed,
against the cheeks, leaning upon
the four manevring bolts, the

Handspikes . . . . small ends towards the epaul-

. ment, those of the front hand-
spikes even with the front of the
cheeks.

Containing fuzes, and a pair of
Havresack . ... sleeves. Attached to the tompion,
and lying upon the mortar.

Containing the priming-wire, fric-
tion tubes, and the lanyard, wound

Tube-pouch . . . . in St. Andrew’s cross upon its *

handle. Attached tothe tompion,
and lying upon the mortar.

Containing the gunner’s level, gim-
let, vent-punch, and chalk. At-
tached to the tompion, and lying
upon the mortar.

Gunner’s-pouch . .
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gl-adrut ......

Pointing.cord . . . | In a basket, between the cheeks of
Scraper . . .. ... the mortar bed.

Wiper . . ... ...

Shkell-hooks . . . .

Tempion . . . . ... In the muzzle.

: Under the mortar upon the bolster,
Queinm . ... - ’ its handle to the left. T
Pointing-stakes . .

aul......... With the basket.
Breem . . ... ...

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 for instruction,
are at the magazine or other safe place in rear of the
piece.

59. The cannoneers having been marched to their
posts, the instructor directs them to place their muskets
against the epaulment, and then explains to them the
names and uses of the implements, and the nomencla-
tures of the mortar, its bed, and the battery.

60. To 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.

No. 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
foot of the epaulment, leaving the plummet at the stake
in rear of the piece.

All resume their posts.

A
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61. To cause the implements to be distributed, the
instructor commands:

TAKE IMPLEMENTS.

The 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 havresack; e?uips 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 he 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. 4 equips himself with the havresack, 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 places on the manceuvring bolts.

63. The instructor causes the service of the piece to
be executed by the following commands:

1. IN BATTERY.

The gunner, making a half-face to his right, steps
off, left foot first, and places himself two paces in rear
of the platform, facing the piece.

Nos. 1, 2, 8 and 4, facing towards the epaulment, em-
bar : nos. 1 and 2 under the front manceuvring bolts,
and nos. 3 and 4 under those in the rear, engaging the
butts of their handspikes about three inches.
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All being ready, the gunner gives the command
Heave, which will be repeated as often as may be
necessary. As soon as the piece is on the middle of
the platform, he commands Hart. All unbar, and re-
sume their posts.

2. Load by detail—Loab.

64. Nos. 1, 3 and 4 lay down their handspikes.

The gunner, taking the scraper, places himself in
front of the muzzle, and scrapes the bore and chamber;
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 manceuvring bolt, 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 tﬁe 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 middle
of the transom.

No. 1, placing the wiper upon the handspike, receives
the small end of the 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 mouth of the chamber with the right
hand, and carefully pours in the powder; returns the
cartridge bag to no. 4; and distributes the powder
evenly over the bottom of the chamber. In firing with

aper fuzes, he receives one from no. 4, and inserts it
in the fuze-plug.

No. 4, returning the cartridge bag to the havresack,
takes-the wiper.

Nos. 1 and 2 raise the shell and hold it about a foot
from the ground, while no. 4 wipes it; they then lift
it into the muzzle.

The gunner steps forward, and with the left hand
over the handspike, the right 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. 2; 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 maneuvring 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
iece.

P The gunner taking the quadrant from the basket, ap-
plies 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 1s at the elevation required—usually 45°. Re-
turning the quadrant to the basket—nos. 1 and 2 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; commanding
MORTAR LEFT—MORTAR RIGHT—MUZZLE LEFT—MUuz-
ZLE RIGHT—TRAIL LEFT—TRAIL RIGHT, as may be
required. '

To throw the mortar to the left. Nos. 2 and 4 facing
each other, embar under the manceeuvring bolts. Nos.
1 and 3 facing towards the epaulment, embar under-the
notches near them. When all are ready, 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 em-
bar under the manceuvring bolts. Nos. 2 and 4 embar
under the notches.

To throw the muzzle to the left. Nos. 1 and 3, facing
towards the epaulment, embar under the front notches;
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 ungder 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 Reapy, 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, 2 and 4, taking their handspikes with them,

o four yards in rear of the platform, and face to the
%ront; 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 edge of the platform, and makes ready
a friction tube, as in no. 25; advancing the right foot,
he puts the tube in the vént; 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 the right hand, the lanyard slightl
stretched, the cord passing between the fingers, bac
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of the hand up; and breaks to the rear a full pace
with the left foot, the left hand against 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 to and tightly drawn between the
rear mancuvring bolts, or through a loop of rope
attached to the rear right maneuvring 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 his
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.

Mo change posts.
Mo load for action.
Mo cease Rring.

Executed as in nos. 29, 30 and 31, except that in
changing posts no. 2 passes by the front of the piece.

Mo secure piece, and reple imeple &

68. 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 cheeks.

Mo leave the battery.
" Executed as in no. 33,
Transpeoriation.
69. One mortar wagon is allowed to each 10-inch

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

Charges, &c.
70. Greatest charge of powder . . . . . . . 4 lbs.
Ordinary service char§e F - I
Charge of the shell filled with powder. . . . . . 5
Bursting charge of the shell . .o 2 ¢«
Charge to blow out thefuze . . . . . . . . . 5 oz.
Range, charge 4 lbs., time of flight 21" . . . . . 2100 yds.
Range, charge 3 Ibs., time of flight 19" . . . . . 1700 ¢
Range, charge 2 lbs., time of flight 14" . . . . . 1000 ¢
Proof range of powder . _. . . . . . . . . 300 ¢
Weightof theshell . . . . . . . . . . . . 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.

See Tables in Part IIL.

To propace ammunition.

71. If the ammunition for mortars is to be prepared
and issued by the artillery, two men, numbered 5 and
6, are added to each detachment for that purpose.
Their duties at the magazine are similar to those pre-
scribed in no. 57.

4

.
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Should wooden fuzes be used, in addition to the
implements therein mentioned, a jfuze-saw will be
required for reducing the fuzes to the proper lengths.
The shell being first charged, the fuze, cut at the right
length, is then driven.

The paper fuze is marked with the number of seconds
which it burns per inch. It may be cut with a knife
to any desired length.

Téme of Right.

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 four.
The experimental length of the fuze may be given ac-
cording to this rule.

To ascertain the distance by the report of Rre-arms,

78. Multiply the number of seconds which elapse
between seeing the flash and hearing the report by
1100; the product will be nearly the distance in feet.

Rapidity of fring.
74. Siege mortars can be fired 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 S-inck Siege NMoriar.

[EPVN

(Prates VIII anp IX.)

PO

Three men are necessary; one gunner and two other
cannoneers.

75. The mortar is upon its platform.

The implements, &c., omitting two handspikes, and
adding one grummet-wad, are the same as prescribed
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 TAKE IMPLEMENTS, no. 1 performs
the duties enjoined on no. 3, and no. 2 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 manceuvring bolt. No. 2 embars
under the left rear manceuvring bolt.

78. At the command Loab, 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;
asses between the gunner and the muzzle, and places
it on the wad; gives to the gunner the cartridge, and—
if firing with paper fuzes—a fuze; and takes the wiper
from the stake.

The gunner, on returning the scraper to the basket,
takes the shell-hooks and lays them on the ground be-
tween himself and the muzzle. Having carefully
poured in the powder, he returns the cartridge bag to
no. 2, and distributes the powder evenly over the bot-
tom of the chamber; puts the fuze in the fuze-plug;
inserts the hooks in the ears of the shell; raises it about
a foot from the ground and holds it, while no. 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 manceuvring
bolts; and resumes his post.

79. At the command Point, nos. 1 and 2 embar
under either of. the front or rear notches, as required.
At the signal from the gunner, no. 1 prepares to fire
the piece, as prescribed f%r no. 3, in no. 65.

Transporiation.

80. One mortar wagon will carry three 8-inch siege
mortars, with their beds; to transport which requires
eight horses and four drivers.

Charges, &c.
81. Greatest charge of powder . . . . . . . 2lbs.
Ordinary servicecharge . . . . . . . . . .1lb. 120z
Charge of the shell filled with powder . . . . . 2lbs. 9oz.
Bursting charge of the shell T B | 8
Charge to blow outthefuze . . . . . . . . 4oz
Range, charge 2 Ibs , time of flight 207 . . . . 1837 yds.
Range, charge 1} lb,, time of flight 14" . . . . 943 "«
Proof range of Fowder e e e e e e e e 300 ce
Weightof shell . . . . . « « o+ 45 lbs,

See Tables in Parr I1I.
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LESSON V.,

Service of & Cochorn Moriar.

.

(Prare IX.)

O P PV VPN

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 that
prescribed in Lesson IV. R

To prepare its ammunition, and to transport it by
hand with ease, two additional men are required. The
gunner carries the basket and implements.

84. It is fired either from behind intrenchments, like
other mortars, or it may accompany troops in effecting
lodgements in towns and fortified places. :

85. As the shell is without ears, it should be strapped
with tin, having loops attached, through which a cord
is passed for the purpose of lowering it into the bore.
The chamber being cylindrical, a sponge is used,
which is handled by no. 1.

4’
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Charges, Sc.

86. Greatest charge of powder . . . . . . . 8 oz.
Charge of the shell filled with powder Coe e e 11lb.

Bursting charge of the shell « .« .+« . 8oz
Charge to blow out the fuze . . . . . . . . 20z,
Range, charge 8 0z. . . . e e L1200 yds.

Range,charge 6oz . . . . . . . ., . . . . 900 ¢
Range, charge 40Z. . . . . . . . .. . . . 430 ¢
Proof range of powder e e e e e e v .. 300 ¢
Weight of shell . . e e e e e e v o 17 lbs.

See Tables in PART II1.
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LESSON VI.

Service of & 10-inch Sem-comst Moriar.

(Prare IX.)

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

87. The mortar is upon its platform.

The implements, &c., with the addition of one
sponge, are 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 dprops one yard behind no. 1, the sponge-head
turned towards the epaulment.

88. The instruction for this piece is the same as that
prescribed in Lesson III, wi& the following modifica-
tions:

No. 1, after wiping the bore, sponges out the cham-
“ber; for this purpose mounting upon the right ¢heek
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. 2 and 3 mount
the cheeks, and are assisted respectively by the gun-
per and po. 1.
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In giving the elevation, nos. 1 and 2 are assisted by
Nos. 3 and 4.
Before priming, no. 3 pricks a second time.

Charges, &c.

89. Greatest charge of powder . . . . . . . 10 lbs.
Charge of shell filled with powder . . . . . . . & ¢
Bursting charge of theshell . . . . . . . . . 2

Charge to blow out the fuze . c e e e 5 oz.
Range, charge 10 lbs., time of ﬂwht 36” . .+ . 4250 yds.
Proof range of powder o e e v e . 300 ¢
Weight of shell e e e e e e e ase o o 90 lbs.

See Tables in PLRT III.
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LESSON VII.
Service of @& 13-énck Sea-const Moriar.

N

( Prare IX.)

Five men are 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 mortar in

no. 87.

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

Charges, ¥c. -
92. Greatest charge of powder . Ce e 20 lbs.
Charge of the shell filled with powder P § B
Bursting charge of the shell . . A
Charge to blow out the fuze . . . 6 oz.
Range, charge 20 Ibs time of ﬂlght (abont) 40" . .« 4325 yds.
Proof ran, ‘ge of powd er . . . .. 300 ¢
Weightof theshell . . . . . . . . « . . 200 lbs.

See Tables in Parr IIL
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LESSON VIIIL.

Service of & Stene NMorviar.

(Prare IX.)

Five men are necessary; 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-inch sea-coast mortar in
no. 87.

94. The instruction for this piece differs in no respect
from that prescribed in Lessox VI.

A wooden bottom is placed over the mouth of the
chamber to receive the basket which contains the
charge of stones.

Charges, &c.

95. With a charge of a pound and a-half of powder,
and one hundred and twenty pounds of stones, at an
elevation of 60°, the stones are thrown from one hun-
dred and fifty to two hundred and fifty yards.

With fifteen 6-pdr. shells, fuze fifteen seconds,
charge of powder one pound, elevation 33°, the shells
mayé be thrown from fifty to one hundred and fifty
yards.

96. As the shells are liable: to burst on leaving the
bore, the piece is fired by a slow match applied to a
train of quick match, giving the men time to place
themselves under cover.
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LESSON IX.

Service of @ Gun monunted on a& barbette carviage.

.

(Prares X, XI anp XIL)

Remark. The instruction for a barbette gun, although
in many respects precisely the same as that for a siege
gun, is given in full, because the siege gun is seldom
found in the forts on the sea-board.

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

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

Two on each side of the carriage,
* Mandspikes . . . . leaning against the parapet, in
line with the cannoneers. *

One yard behind the cannoneers of
the right, the sponge uppermost,
the sponge and rammer-heads
turned from the parapet, inclined

Spenge . ...... slightly from the piece, and sup-

Rammer ...... ported upon a prop; or, when

this cannot be done conveniently,

placed against the wall, the
sponge and rammer-heads near-
est the piece.

Passbex . . . ... | Against the parapet, outside of the

pile of balls.
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Containing friction tubes, and the
- lanyard, wound in St. Andrew’s

Tube-pouch . . .. cross upon its handle. Sus-
pended from the knob of the cas-
cable. :

Containing the gunner’s level,

breech-sight, fingerstall, priming-
Gunner’s-pouch . . wire, gimlet, vent-punch, chalk-
line, and chalk. Suspended from
the knob of the cascable.

One on each side of the piece, at

Chocks . ...... the foot of the parapet, inside the
handspikes.

Vent-cover . ..... Covering the vent.

Tempion . ...... In the muzzle.

Broem o ...... I Leaning against the parapet, out-

side of the pile of balls.

Containing cartridges, at the safest
and most convenient place in rear
of the piece.

Budge-barrel . ..

When several guns 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 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.

98. 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
gun, 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. 3; equips himself with his own pouch and the
fingerstall, 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, back of the hand
down, elbow touching the body; the other hand back
up, the arm extended naturally; the 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,
he places it directly before him, about six inches in
advance of, and parallel to the alignment, the small end
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 comple-
tion of that duty.

102. The instructor eauses the service of the piece
to be executed by the following commands:

1. FROM BATTERY.

The gunner moves two paces to his right.
5 .



50 SERVICE OF THE PIECE. [parT 1.

Nos. 1, 2, 3 and 4, facing from the parapet, embar,
near the tire: nos. 1 and 2—first placing the chocks on
the rails in front of the rollers—through the front
spokes of the wheels, over the front manceuvring bolts;
and nos. 3 and 4 through the rear spokes, under the
rear manceuvring bolts.

Should there be no rear manceeuvring bolt, nos. 3 and
4 embar under the braces, near the manceuvring staples.

All being ready, the gunner gives the command
HEave, which will be repeated as often as may be
necessary. As soon as the face of the piece is about
one yard from the parapet, he commands Havr. All
unbar, and resume their posts. Nos. 1 and 2 chock the
rollers.

2. Load by detail—Loab.

103. Nos. 1, 2, 3 and 4 lay down their handspikes.

No. 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 backs down, the right
hand three feet from the sponge-head, 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 conve-
nient position; and rests the end of the sponge in the
muzzle, the staff in the prolongation of the bore, sup-

orted by the right hand, the right arm extended, the
ﬁeft hand flat against the side of the thigh.

Remark. In order that nos. 1 and 2 may load with
facility without standing on the chassis, a banquette *
should be placed between the head of the chassis and
the wall, or a platform attached to the head of the
chassis.

No. 2 steps upon the rail on his side, and occupies a
position on the left of the piece corresponding to that
of no. 1 on its right. He seizes the staff with the left -
hami, back down, near to and outside of the hand of
no. 1. A
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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 his 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 foot about six inches from the rear tran-
som 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, bending 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 mean time, nos. 1 and 2 insert the sponge
by the following motions: :

1st motion. They insert the sponge as far as the hand
of no. 1, bodies erect, shoulders square.

2d motion. They slide the hands along the staff and
seize it at arm’s length.

3d motion. They force the sponge down as prescribed
in the first motion.

4th motion. They repeat the second motion.

5th 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 fifth motion will be performed
at the third or fourth. The knee on the side towards
which the body is to be inclined is always bent, the
other straightened; and the weight of the bodz added,
as much as possible, to the effort exerted by the arms.

-
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3. Spo~GE.

105. Nos. 1and 2, pressing the sponge firmly against
the bottom of the bore, turn it three times from right
to left, and three times from left to right; replace the
hands on the thighs; and withdraw the sponge by mo-
tions contrary to those prescribed for inserting it.

Remark. To handle the sponge when it is new and
fits tight, it may become necessary for nos. 1 and 2 to
use both hands. 'In this case it will be inserted and
withdrawn by short and quick motions.

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 ram-
mer 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. 3, 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 face of the piece.

No. 3, as soon as the sponge is withdrawn, passing
the rammer under the sponge with the right hand, re-
ceives 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, the choke
to tﬁe front; returns the pass-box to its place; and picks
up a ball, and afterwards a wad, should one be required.

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

4. Ram.

106. Nos. 1 and 2, drawing the rammer out to the
full extent of their arms, ram with a single stroke. No.
2 quits the staff, and turning towards no. 4, receives
from him the ball 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
the ball and wad, introduces them into the bore, the
ball first, and seizes the staff 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;
passes 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 YlOSt

The gunner pricks, leaving the priming-wire in the
vent, and, if firing beyond point-blank range, adjusts
the breech-sight to the distance.

5. IN BATTERY.

107. Nos. 1 and 2 unchock the rollers, and with
nos. 3 and 4, all facing towards the parapet, embar:
nos. 1 and 2 through the front spokes of the wheels,
near the tire, under the maneuvring bolts; and nos. 3
and 4 under the braces, near the manceuvring staples.

All being ready, the gunner commands HEAvE, and
the piece is run into battery; the gunner following up
the movement. As soon as the rollers touch the hur-
ters, he commands Harr. 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 handle of the lanyard with
the right hand, the hook between the thumb and fore-
finger.

o0s. 1 and 4 go to the traverse wheels, and, facing
towards the parapet, embar under the fork-bolts or
under the wheels. No. 1, in passing from and to his
post, moves on the outside of no. 3.
*
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The gunner withdraws the priming-wire, and, aided
by nos. 1 and 4, gives the direction; causing the trail
to be moved by commanding LeFT, or RiguT, tapping,
at the same time, on the right side of the breech for
no. 1 to move the chassis to the left, or 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
by the elevating screw gives the proper elevation, rec-
tifying the direction, if necessary.

{‘he moment the piece is correctly pointed, he rises
on the left leg, and gives the word Reapy, making a
signal with both hands, at which nos. 1 and 4 unbar,
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 shot.

No. 3 drops the handle, allowing the lanyard to un-
coil as he steps back to his post, holding it slightly
stretched with the right hand, tﬂe cord passing between
the ﬁn‘gers, back of the hand up, and breaks to the
rear a full pace with the left 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 para-
pet, stand ready to chock the rollers.

109. In directing the piece to be fired, the instructor
will designate it by its number, as, for example:

7. Number one—FIRE.

No. 3 gives a smart pull upon the lanyard.
Immediately after the disc%arge of the piece, nos. 1
and 2 chock tKe rollers, and resume the erect position.
No. 3 resumes the erect position, and rewinds the lan-
ard 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 the piece is to be fired by a lock,
portfire, or slowmatch, it 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 resumes
the series of commands beginning with FroM BAT-
TERY.

Te change posts.
112. To change posts, the instructor commands:

1. Change posts.
?. 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 the out-
side of all the cannoneers. On arriving at their posts,
they face to the piece, and equip themselves.

Xt the third command, they call-off, according to the
posts they are to occupy.

To lond for action.

113. The cannoneers having been sufficiently in-
structed in the details of the movements, the instructor
commands:

Load for action—Loab.

The piece is run from battery, loaded, run into bat-
tery, pointed, and prepared for firing, by the following
commands from the gunner: FroM BATTERY—LoAD—
IN BATTERY—PoINT—READY.

At the command, or signal, from the instructor to
commence firing, the gunner gives the command Fire,
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and continues the action until the instructor directs the
firing to cease.

To cease firing.

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

CEASE FIRING.

Whether the cannoneers are loading by detail or for
action, the piece is sponged out, and all resume their
posts. If the cartridge has been inserted the loading
will be completed, unless the instructor should other-
wise direct.

v!‘o secure piece, and replace implements.

115. 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 PIECE.

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 para-
pet, nos. 3 and 4 passing theirs to them for that pur-
pose. The gunner hangs the pouches upon the knob
of the cascable.

To leave the batlery.

116. The instructor forms the detachment in rear of
the piece, and marches it from the battery as pre-
scribed in no. 13. .
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o sevve the picce swith reduced wounbers,
Executed as in no. 35.
Choarges, &c.
See Tables in Parr IIIL.
Weads.
Rapidity of Rring.

Penetration of sheot.

See nos. 38, 40 and 41.
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LESSON X.

Service of an S-tsch Sen-Const Howitzer mounted on «
Sarbette carviage.

A~

(Prates X, XI, XII anp XIII.)

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

117. The piece is in battery.

The implements, &c., and their arrangement, are the
same as prescribed for the barbette gun in no. 97, sub-
stituting kavresack—worn by no. 4 from the right
shoulder to the left side—for pass-boz.

The shells are at the magazine, or other safe position,
and are brought, as required, to the place prescribed

«for the budge-barrel.

118. The instruction for this piece does not differ
materially from that prescribed in Lesson IX.

It is loaded with a shell, which is attached fo a sabot.
The shell is brou%:lt up by no. 4, together with the car-
tridge, and is set home in the same manner as the ball,
except that it is not rammed.

Chorges, &c.

See Tables in Part III.
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LESSON XI.

Service of a 10-inch Sew-Const Howitzer mownted on «
Sarbette carviage.

e e

(Prates X, XI, XII anp XIII )

o v e s e

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

119. The piece is in battery.

The implements, &c., with the addition of one hand-
spike, and their arrangement, are the same as pre-
scribed for the 8-inch sea-coast howitzer in no. 117.

120. The instruction for this piece varies but slightly
from that prescribed in Lesson X.

The shell is brought up in the following manner:

No. 6 takes the handspike and goes for the shell, fol-
lowed by no. 5. 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 butt end, ne. 5 in front. They bring
it up on the left of the piece, and place themselves
parallel to the parapet, no. 5 behind no. 2. No. 5,
stepping between the parapet and the face of the piece,

ives his end of the handspike to no. 1, and places
imself on the tongue, or on the platform, opposite to

the muzzle; no. 6 gives his end of the handspike to
no. 2. Nos. 1 and 2 raise the shell until it is opposite
to the muzzle, when no. 5, applying his hands under
it, raises the sabot and inserts 1t in the muzzle. No. 2
withdraws the handspike and passes it to no. 6, who
replaces it. No. 5 pushes the shell into the muzzle,
and returns to his post.

. Charges, k.
See Tables in Part III.
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LESSON XII.

Service of a Gnn mounted on & casemate carviage,

( Prare XIV.)

Five men are necessary; one gunner and four other

cannoneers.

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

Truck-handspikes .

Elevating-hand-
spikes .......

Traversing-hand-
spikes . ......

Roller<-handspike .

One on each side of the carriage,
leaning against the wall, in line
with the cannoneers.

One on each side of the carriage,
leaning against the wall, behind
nos. 3 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.

*These are mancuvring handspikes. With two pieces in one
casemate, or where the pieces are not separated by piers, they may
be plaoecf against the nearest wall, or laid down in the most conve-

nient position.
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About one yard behind the can-
noneers of the right, the ?onge
uppermost, the sponge and ram-

Spomge - mer-heads turned from the em-

Pammer - ..o brazure, inclined slightly from

the piece, and supported upon a

prop or block.

Pass-bex. . . ... .. Behind no. 4.

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

Tube-pouch . . . . . cross upon its handle. Sus-
" pended from the knob of the
cascable.

Containing the gunner’s level,
breech-sight, fingerstall, prim-
ing-wire, gimlet, vent-punch,

Gummer’s-pomch . . |  chglk.line, and chalk. Sus-
pended from the knob of the cas-
cable.

One on each side of the ca.rriaﬁ:a,

Checks . ....... on the front transom of the
chassis, handles outwards.

Venmt-cover .. ..... Covering the vent.

Tompion . . . ..... In the muzzle.

Leaning against the scarp wall, on
Breem ........ I the left of the piece. ’

Containing cartridges, at the safest
and most convenient place in
rear of the piece.

‘ When several guns 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 worm, one ladle, and one wrench.
Tge balls are regularly piled against the wall, behind
no. 2.
6

A Budge-barrel . . .
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The wads are placed between the wall and the balls,
partly resting on them.

122. 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
gun, its carriage, and the battery.

123. To cause the implements to be distributed, the
mstructor commands:

TAKE IMPLEMENTS.

The gunner mounts upon the tongue; takes off the
vent-cover, handing it to no. 2 to place against the
scarp; gives the tube-pouch to no. 3; and equips him-
self with his own pouch and the fingerstall, wearing
the latter on the second finger of the left hand. With
the assistance of no. 3 he levels the piece, and applies
his level to ascertain the line of metal, which, with the
assistance of no. 2, he marks with the chalk-line. £If
the gun has permanent sights, this is only necessary for
instruction, or for verifying the sight.) He then takes
the roller-handspike, and resumes his post. This hand-
spike is held vertically with the right hand, the lower end
upon the ground in line with the toes, the arm extended
naturally.

No. 3 equips himself with the tube-pouch.

Nos. 1 and 2 take the truck-handspikes with the hand
farthest from the wall, and carry them to that side,
holding them vertically, the lower end upon the ground
in line with the toes, the arm extended naturally.

124. The instructor causes the service of the piece to
be executed by the following commands:

1. FROM BATTERY.

The gunner embars in the left mortice of the roller.
Nos. 1 and 2, facing from the scarp wall, embar in
the most convenient front 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.

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. 1 and 2.

Nos. 1, 2, 3 and 4 in applying themselves to the car-
riage, 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 the roller under
the rear transom of the gun carriage, by bearing down
upon his handspike, and gives the command Heave.

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 the roller from under the
transom by raising his handspike, and commands
UnBar. Nos. 1 and 2 let go the handspikes with the
hand nearest to the carriage, and chock the wheels.
Nos. 3 and 4 withdraw the handspikes and pass them
to nos. 1and 2, who reinsert them in the front mortices.

The gunner again bearing down upon his handspike, .
gives the command HEAvE, 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 wall. All resume their posts.

2. Load by detail—Loap.

125. Executed as in nos. 103 and 104, with the fol-
lowing modification: no. 3, 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.

3. SpoNGE.

126. Executed as in no. 105.
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4. Ram.
127. Executed as in no. 106.
5. IN BATTERY.

128. Nos. 1 and 2 unchock the wheels, and, facing
from the scarp wall, apply their hands to the front of
the cheeks.

Nos. 3 and 4, facing towards the scarp wall, lay hold
of the handles.

The gunner bears down carefully upon the roller-
ha.ndspiie, and the piece is run into battery. As soon
as the wheels touch the hurters, he commands HavLr.
Nos. 1, 2, 3 and 4 resume their posts.

6. PoinT.

129. Nos. 1 and 4 take the traversing-handspikes,
and, facing towards the scarp wall, embar under the
ends of the rear transom ?)?)the chassis. No. 1, in
pass:isng from and to his post, moves on the outside of
no. 3.

When the elevation is given by the quoin, no. 2
takes an elevating-handspike and embars upon the left
cheek under the reinforce. '

The gunner withdraws the priming-wire, and, aided
by nos. 1 and 4, gives the direction, as in no. 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 cascable 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 eye 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,
and, breaking off with the feet farthest from the wall,
stand ready to chock the wheels.

7. Number one (or the like)—Fire.

130. Executed as in no. 109.
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.

Mo change posls.

To lond for action.

Teo cemse Rring.

e secwre piece, and repl dasoged 1/

Executed as in nos. ‘112, 113, 114 and 115.

Te 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 FRrRoM BATTERY, moves two
paces to his right.

Mo serve the picce with reduced nwmbers.
Executed as in no. 35.
.
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Charges, &c.

134. The ordinary service charge of powder for
heavy guns is one-fourth the weight of the shot. For
firing double shot 1t is one-sixth that weight.

Range of a 42-pdr.,atan elevation of 1°30', charge 104 lbs. 860 yds.
Range of a 42-pdr., at an elevation of 5°, charge 10} lbs. . 1955 ¢¢
Range of a 32-pdr., at an elevation of 1° 30, charge 8 lbs. 800 ¢
Range of a 32-pdr., at an elevation of 5°, charge 8 lbs, . 1922 <«
Proof range of powder . . . . . . ° . . . . 300 ¢
Greatest elevation the carriage admi B -
Greatest depression the carriage admits . . . . . . 4

See Tables in Parr III.

Wads

Rapidity of Bring.
Penctration of shot.

See nos. '38, 40 and 41.
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LESSON XIII.

Service of an S-tsch Columbiad tod on & ste
carriage.

(Prate XIV.)

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

135. The piece is in battery.

The implements, &c., and l&eir arrangement, are the
same as prescribed for the casemate gun in no. 121,
substituting Aavresack—worn by no. 4 from the right
shoulder to the left side—for pass-box.

The shells are at 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 XIIL.

It is loaded with a shell, which is attached to a sabot.
The shell is brought up by no. 4, together with the car-
tridge, and is set home in the same manner as the ball,
except that it is not rammed.

Charges, &c.

137. Greatest charge of powder . . . . . . . 10lbs.
Charge of the shell filled with powder . . . . . 21Ibs.9o0z.
Bursting charge of the shell e v v e« v v o llb.
Charge to blow out the fuze . . . . Axis of e 4 oz.
Range at an angle of 1°, charge 10 Ibs., pi::-z ?s ;e:t 919 yards.
Range at an angle of 5°, charge 10 Ibs., ahg:«ie l'he 18137 o
Proof range of powder . . . . . . . . . . 300
Weightof theshell . . . . . . « . . . . 50lbs.

See Tables in Parr III.
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LESSON XIV.

Service of & I4-pdr. Howitzer mownted on a Rank casemate

(Prares XV ano XVL.)

carviage.

Three men are necessary; one gunner and two other

cannoneers.

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

Reller-handspike.

Spenge and Ram-
MEr . a0 e oo

Tube-pouch . ...

Tompion ¢ « ¢« ¢« ¢ ¢

Broom -« ¢ ¢+« ¢« ¢ .

Leaning against the scarp wall
behind no. 2. ’

Leaning against the scarp wall, be-
hind no. 1, the rammer-head
upon the ground.

Suspended from the knob of the
cascable.

Containing the fingerstall, priming-
wire, friction tubes, and the lan-
yard, wound in St. Andrew’s cross
upon its handle. Suspended from
the knob of the cascable.

Covering the vent.
In the muzzle.
On the left of the piece.
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Containing cartridges, at the safest
Budge-barrel - - 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 prescribed for the budge-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:

TAKE IMPLEMENTS.

The gunner takes the priming-wire and fingerstall,
wearing the latter on the second finger of the right
hand; gives the tube-pouch to no. 1, and the havresack
to no. 2; takes off the vent-cover and places it against
the scarp wall outside of the canisters; seizes the rol-
ler-han s&ill:e with the right hand; and resumes his
post; holdi f the handspike vertically on the right side,
its lower end in line with the toes, the arm extended
naturally.

No. 1 equips himself with the tube-pouch.

No. 2 equips himself with the havresack, which 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. FROM BATTERY.
The gunner, embarring in the left mortice, presses -

the roller under the rear transom, and seizes the left
handle with the left hand.
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Nos. 1 and 2 lay hold of the manceuvring rings and
handles.

All being ready, the gunner gives the command
Heave, and the carriage is run to the rear until the
face of the piece is about one yard from the wall, when,
disengaging the roller, he commands Harr. All re-
sume their posts.

2. Load by detail—Loab.

142. The gunner places himself at the breech; breaks
to the rear with the right foot; closes the vent with the
second finger of the right hand; and manages the ele-
vating screw with the %eft.

No. 1, seizing the sponge-staff at its middle, brings
it across his body; plants the left foot opposite to the
muzzle, close to the carriage, and breaks off with the
right foot; at the same time throwing the sponge-staff
into the left hand, back down, an;gl extending both
hands towards the ends of the staff so as to enter the
rammer-head into the embrazure and bring the sponge
opposite to the muzzle. He then inserts it, and presses
it to the bottom of the chamber with three motions.

No. 2 goes for a cartridge, and returns to his post.
If shells are used, he brings a shell at the same time.

3. SPONGE.’

143. No. 1, using both hands, sponges the chamber
carefully; withdraws the sponge, pressing it against the
bottom of the bore; turns it over, stepping to his left
for. this purpose, and rests the rammer-head against the
right side of the face of the piece. .

No. 2 introduces the cartridge, bottom foremost,
seams downwards. No. 1 sets it home by three mo-
tions, with the right hand.

4. Ram.

144. No. 1, drawing out the rammer to the full ex-
tent of his arm, rams once, and throws out the rammer,
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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; and resumes his

st. -
poThe gunner, rising upon the left leg, pricks, leaving
the priming wire in the vent, and resumes his post.

5. IN BATTERY.

145. All apply themselves to the carriage, as pre-
scribed in no. 14}'1’ and ease the piece into battery. As
soon as it touches the hurters, the gunner commands
Harr. All resume their posts.

6. PoinT.

146. No. 1 makes ready a tube, as prescribed for
no. 3, in no. 25. -

No. 2 goes to the rear of the chassis, and, facing to
the front, applies himself to it by hand, in order to
traverse it.

The gunner withdraws the priming-wire, and, having
pointed the piece, gives the word REapy, making a
signal with both hancgis, 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, back of the hand up,
and breaks to his rear a full pace with the left foot, the
- left hand against the thigh.

7. Number one (or the like)—FIRE.

147. No. 1 fires as prescribed for ne. 3, in no. 26.
What is prescribed in no. 27 will apply to this piece,
substituting no. 1 for no. 3.

148. Tocontinue the exercise, the instructor resumes
the series of commands beginning with FroM Bart-
TERY.
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o change peosts.
To loand for action.
To cease Rring.

[PART 1.

-

Mo secore piece, and replace implements,

T'o lemve the battery.

Executed as in nos. 112, 113, 114, 115 and 116.

Charges, &c.

149. Charge of powder .

Range at an angle of (° clm:ge.ﬂ Ibs., shell .

Range at an angle of 1°’, charge 2 lbo.’, shell

Range at an angle of 5° charge 2 lbs., shell .

Range at an angle of 2°, charge 13 lt‘m.,sph’l case
¢ [

Renge at an angle of 5°30’, ¢

Range at an angle of 3° 30/, ¢ 21bs.,
Proof ranFe of powder . . .
Weight of the 24-pdr. shell .

‘Weight of the round of canister .
No. of bullets in a round of canister

See Tables in Part III.

.. . 1322
,time2’ 600 ¢

[
{3

2 lbs.
. . 295 yds.
. . 516 «

4" 1050 (1]
3" 880 « -

T
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LESSON XV.

Service ot an S-iech Columbiad ted on & Columbiad
carviage.

A s A A A

(Prates XVII, XVIII ano XIX.)

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

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

Two on each side of the carriage,
laid on the rails, one in rear of

Truck-handspikes | o5ch front truck-wheel, and one
in rear of each rear truck-wheel.
One on each side of the carriage,
laid on the ground in a line with
Maneuvring-

..| the cannoneers, opposite to the
handspiles - traverse wheels, tEe small ends
towards the parapet.

Laid across the ties at the junc-
Elevating-bar . . . ﬁ(;;l of the braces, handle to the
left.

One yard behind the cannoneers of

the right, the sponge uppermost,
Sponge . ... ... the sponge and rammer-heads
BRammer . .. ... turned from the parapet, inclined
slightly from the piece, and sup-
ported upon a prop.
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Suspended from the knob of the
cascable.

Containing friction tubes, and the

lanyard, wound in St. Andrew’s
Tube-pouch . . .. cross upon its handle. Sus-
pended from the knob of the cas-
cable.

Containing the gunner’s level,
breech-sight, fingerstall, priming-
wire, gunner’s gimlet, vent-

Gunner’s-pouch . . unch, chalk-line, and chalk.

guspended from the knob of the
cascable.

One on each side of the piece, laid
on the front of the rails.

Vent-cover . ... .. Covering the vent.
Tompion . . ..... In the muzzle.
Leaning against the parapet, to the
Broem ....... l left of tie piece. ,
Containing cartridges, at the safest
Budge-barrel . and most convenient place in rear
of the piece.

When several columbiads 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
batlery there will be one worm and one wrench.

The shells are at the magazine, or other safe position,
and are brought, as required, to the place prescribed
for the budge-barrel.

151. 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 batiery.
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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
off the vent-cover, handing 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 fingerstall, wearing the
latter on the second finger of the left hand; takes the
elevating bar, and stepping between the rails, levels the
piece conveniently for loading; applies his level to
verify the line of sight which is marked on the piece,
marking it, if necessary, with the chalk-line, assisted
by no. 2; and resumes his post, holding the elevating-
bar with the right hand.

No. 3 equips himself with the tube-pouch.

No. 4 equips himself with the havresack, which he
wears from the right shoulder to the left side.

Nos. 1, 2, 3 and 4 take the truck-handspikes with the
hand farthest from the parapet, and carry them to that
side, holding them vertically, the arm extended natu-

rally.

153. The instructor causes the service of the piece to
be executed by the following commands:

1. FROM BATTERY.

The gunner moves two paces to the right of his post.

Nos. 1, 2, 3 and 4, facing from the parapet, place
the wrenches on the ends of the axletrees, the hand-
spikes elevated about 30° to the rear, and at the
word Heave by the gunner, bear down and throw the
wheels into gear; nos. 3 and 4 immediately after lay-
ing their handspikes on the platform in front of their

sts.

Nos. 1 and 2, facing from the parapet, embar in the
most convenient front 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.

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. 1 and 2.

Nos. 1, 2, 3 and 4, in applying themselves to the
carriage, to run it from or to battery, break to the rear
with the foot nearest to the carriage.

All being ready, the gunner gives the command
HEAVE.

Nos. 1, 2, 3 and 4 act together, and bear upon the
handspikes until they are nearly down to the rails,
when the gunner commands UNBaR. Nos. 1 and 2 let
go the handspikes with the hand nearest to the carriage,
and chock the wheels. Nos. 3 and 4 withdraw the
handspikes and pass them to nos. 1 and 2, who rein-
sert them in the front mortices.

The gunner again gives the command HEeave, and
so on, until the face of the piece is about one yard from
the parapet, when he commands Harr. Nos. 3 and 4
take their posts. Nos. 1and 2 chock the wheels as
before, unbar, and place the wrench of their hand-
sApikes on the ends of the axletree of the front wheels.

t the command Out oF GEAR by the gunner, they
throw the wheels out of gear; lay their handspikes on
the rails between the wheels; and take their posts.

2. Load by detail—Loap.
154. Executed as in nos. 103 and 104. The gun-
ner, if necessary, adjusts the piece conveniently for

loading before closing the vent. No. 4 brings up a
shell together with the cartridge.

3. SPONGE.

155. Executed as in no. 105.
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4. Ram.

156. Executed as in no. 106, except that the shell is
set carefully home without being rammed.

5. IN BATTERY.

157. Nos. 1 and 2 unchock the wheels, and place
the chocks on the ties.

Nos. 1, 2, 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, and nos. 3 and 4 so as to throw the rear
wheels out of gear.

The gunner commands Heave, when the front
wheels are thrown into gear.

Should the carriage run too easily after it is in mo-
tion, the gunner will command REAR WHEELS oUT OF
GEAR, when the rear wheels are thrown out of geat.
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.

a%hen the head of the cheeks is about one foot from
the end of the rails, the gunner commands CHock,
when nos. 3 and 4 chock the rear wheels. The wheels
are unchocked, and the piece run gently into battery,
by nos. 3 and 4 throwing the rear wheels alternately
out of and into gear. .As soon as the head of the car-
riage touches the hurters, the gunner commands OuTt or
GEAR, when the front wheels are thrown out of gear;
also the rear wheels should theff be in gear. Nos. 1,
2, 8 and 4 take their posts, and lay their handspikes on
the platform just in front of them.

6. PoInT.

158. No. 3 passes the hook of the lanyard through
the eye of a tube from front to rear; holds the handle
.of the lanyard with the right hand, the hook between

7.
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the thumb and forefinger; and stands ready to hand it
to the gunner.

Nos. 1and 2, passing outside of the other cannoneers,
move to the rear of the chassis, and, each taking one
of the manceuvring-handspikes, embar with the beveled
end under the traverse wheels. For traversing large
angles, nos. 1, 2, 3 and 4 apply themselves by hand at
the end of the chassis.

The gunner withdraws the priming-wire; inserts the
pawl ofg the elevating machine in the proper notch by
means of the elevating-bar, and with the breech-sight
gives the required elevation; no. 4 turning the handle_

.of the screw according to his direction.

The moment the piece is correctly pointed, he rises
on the left leg, and gives the word REAaDpY, making a
signal with both hands, at which nos. 1 and 2 uubar,
lay down the handspikes, and resume their posts;
receives the tube from no. 3, which he inserts in the
vent; dismounts from the chassis; and goes to the
windward to observe the effect of the shot.

No. 3 stretches the lanyard as in no. 108.

1. Number one (or the like)—FIRE.

159. Executed as in no. 109,
What is prescribed in no. 110 will apply to this piece.

160. Remark. If the piece is to be fired at high an-
gles, it is elevated in the following manner:

Nos. 1 and 2-—the former carrying his traversing-
handspike with him—move to the muzzle; place the
handspike in the bore; pass the bight of a trace-rope
over it; and bear down slightly on the handspike to ena-
ble the gunner to free the pawl from the notch. The
gunner draws the pawl back by its handle, and com-
mands Ease away. Nos. 1 and 2 holding the ends of
the rope, ease down the breech steadily, until the gun-
ner commands STEADY, when he inserts the pawl in
the proper notch.
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161. To continue the exercise, the instructor resumes
the series of commands beginning with FRoM BATTERY.

Te change posits.

T'e load for actiosn.

T'o comse Rering.

e secwre piece, and veplace $uplements.
T'o lewve the battery.

Executed as in nos. 112, 113, 114, 115 and 116.
Charges, &c.

See Tables in Parr III.
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LESSON XVI.

Service of & 10-dock Colwnbiad mowunted on a Colmnbiad
carviage.

( Prates XVII, XVIII anp XIX.)

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

162. The piece is in battery.

The implements, &c., with the addition of one ma-
neeuvring-handspike, and substituting pass-box—placed
against the parapet, behind no. 2—for havresack, and
their arrangement, are the same as prescribed for the
8-inch columbiad in no. 150.

163. The instruction for this piece differs but slightly
from that prescribed in LEsson XV.

Th; shell is brought up and inserted as prescribed in
no. 120. :

Charges, &c.

See Tables in Part III.
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ARTICLE II.

FORMATION OF A COMPANY INTO DETACHMENTS FOR
THE SERVICE OF A BATTERY OF SEVERAL PIECES.

SERVICE OF A BATTERY OF SEVERAL PIECES.

Formation of a company into detackments for the service of
o battery of several pieces.
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164. A company being in one rank faced to the right,
(see paragraph 419, Infantry Tactics,) and told off into
the number of cannoneers requisite for serving the
pieces, is formed into detachments by the following
commands:

1. In two ranks form detachments.
2. MARCH.

At the first command, the leading man of each de-
tachment 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 behind 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
are assigned.
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The sergeants, according to seniority, take charge
of the detachments from right to left, direct their men
to call-off, and then place themselves on the right.

The sergeant in charge of a detachment is designated

chief of piece.

165. The detachments being in line, are formed into
divisions of any desired number of pieces. Each
division is commanded by an officer, who takes post two
paces in front of its centre. The commander then
wheels the detachments into column, or faces them b
a flank, either to the right or left; to the right, if he is
to approach the battery on the left, and to the left, if
he is to approach the battery on the right.

166. In column, the chief of piece is two paces in
front of the centre of his detachment; faced by a flank,
he is at the side of the leading front rank man.

167. In column, the officers commanding divisions
are two paces from the pivot flank, and opposite to the
centre of their divisions; marching by a flank, they are
opposite to the centre of their divisions, on the side of
the front rank, and two paces from it.
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Service of & 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, it is
halted by its chief of piece, and wheeled into line, or
faced to the front, four yards in rear of the platform,
its 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 the centre of their divisions.

169. The cannoneers are then marched to their posts
as prescribed in No. 7; and at the conclusion of the
exercise are formed in rear of their pieces as prescribed
in no. 13.

170. During 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 ipieces one yard behind the line of the can-
noneers of the left, and two yards in rear of the plat-
form, except when the superintendence of their re-
spective commands may require their presence at some
other point

171. The pieces are numbered from right to left. In
directing them to be fired, they are always designated
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by their numbers, as, Number one—FIRE; Number
two—FIRE ; &c.

When the wind comes from the right, the firing
should commence on the left, and reciprocally.

172. 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. 3
of the mortar which is to commence firing.

After having fired, each no. 3 joins his detachment,
which remains in its position until all the pieces having
been discharged, the signal, or command, To YoUR
POSTS, is given.

A similar precaution may be necessary to avoid the
blast, in a battery-composed entirely of howitzers.
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ARTICLE 1II.

POINTING GUNS AND HOWITZERS.

POINTING MORTARS.

TABLE OF TANGENTS AND TANGENT SCALES.
RICOCHET FIRING.

FIRING HOT SHOT.

NIGHT FIRING.

PLATFORMS.
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Pointing & asnd Howitzers.

(PraTe V.)

173. The dispart of a piece is the difference between
the semi-diameters of the 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 dis-
tance 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.

175. In ordinary practice there is but one case where
the object is struck by directing the line of metal upon
it. The firing in this case is called point-blank firing,
and the rangse 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-
ing; it 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 object, and for
all distances greater than the point-blank range, it must
be aimed over it.

176. To point the gun when the line of metal passes
over the object, the gunner’s quadrant, or a breech-
sight, (tangent-scale,) becomes necessary. The use of
these instruments supposes that the distance of the ob-
ject, and the degree of elevation necessary to reach it,
are both known. .

177. To point with the quadrant. The gun is aimed
at the object 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, and the e]evatinﬁ 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 highest point on the swell of the muzzle,
" and the object, are brought in the same line. -

179. In the absence of a breech-sight, or quadrant,
the gunner may point his gun by placing one or more
fingers of the left hand upon the base-ring perpendicu-
lar%y to the axis, and using them as a breech-sight.

180. The theory of pointing is based upon the sup-
position that the trajectory of the ball lies in the ver-
tical plane passed through the line of metal, and that
this plane includes the centre of the object; 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 this plane, it follows that
to strike the object, in such a case, the line of metal
must be directed to its right or left; the gunner judging
of this distance by observing the striking of the shot.

181. The line of metal can be correctly ascertained
only by the use of instruments. The instrument gene-
rally used for this purpose is the gunner’s level. Being
praperly applied to the base-ring and to the swell of
the muzzle or muzzle-band, their highest points are
ix;](}:l(l::ted by the style; these points are marked with
chalk.

182. In batteries for garrison and sea-coast defence,
where the platforms are fixed, the line of metal may
be considered as nearly permanent; but 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 1s constantly changing. It approxi-

“mates 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 frequently verified;
the old marks, if not found correct, &ould be erased
and new ones substituted. K

183. To point a gun, then, is to give it such a direc-
tion and elevation, or depression, that 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

ition of the object above or below the battery, must

ascertained from tables or by experiment, and the
proper degree given by means of instruments.

185. When the elevation or depression has once been
ascertained for any given distance, the firing at that
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distance may be facilitated by noting some point on the
elevating screw, or quoin, adjusting some fixed mea-
surement from a point on the stock to another point on
the under side of the breech, or by a chalk-mark drawn
across the face of a trunnmion and iis corresponding

. cheek.

186. When, from the nearness of the object, the line
of apetsl must be so depressed as to fall below it, an

. attentive observance of the striking of the shot, and of

the remarkable points of the intervening ground, may
furnish the gunuer an object to aim at; and even when
firing beyond point-blank range, some fixed object may
often present itself which will serve as a point upon
which to direct the line of metal. Indee£o in every
case the gunner must be governed to a very considera-
ble extent by the striking of his shot; but he should
neglect no means that may tend to secure accuracy of
aim; for the shot that is thrown away by carelessness
in pointing had better not be thrown at all.

187. Remark. The 42-pdr. and 32-pdr. sea-coast
guns have no natural line of sight, as the swell of the
muzzle is not visible when the eye is on a level with
the base-ring. The inclination of the reinforce varies
with different pieces in service; and as in some guns it
is as great as 3°, the gun aimed by the line of metal
would give a range of thirteen hundred yards before
striking on a horizontal plane. In practice the shot
would probably pass over an object at a less distance,
as it would be difficult to get the men to depress suf-
ficiently. These pieces should have a sight attached to
the muzzle or neck, and the line of sight thus made
parallel to the axis. The necessary elevation may be
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 bore.

e e e, . aw e T RRAA——....
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Pointing JMortars.

(Prate V.)

188. 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 quadrant to the face of the
piece, and adjusting the quoin until that number of de-
grees is indicated.

190. The charge of powder is varied to suit the
required range.

o give the shell for the same range a greater
velocity in the descending branch of its tralectory, the
mortar is sometimes fired at an angle of 60°; in which
case, the charge of powder must be increased accord-

ingly.

191. As mortars are usually masked from the object
to be bombarded by an epaulment or ﬂarap.et, different
means from those which are used with guns and how-
itzers become necessary for giving 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 fire.
8*
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Premising that the platform is so laid that its axis
will be nearly in the plane of fire, and that the line of
metal is ascertained by the gunner’s level and marked
with chalk, the simplest manner of directing the mor-
tar is by means of pointing-wires.

192. The two fixed points required are determined
by planting two wires upon the epaulment, one upon
its crest, and the other about a yard in advance olP(i)t,
both as nearly as possible in the vertical plane passing
through the axis of the platform and the object.

The points being thus established, the direction is
given to the mortar, by causing a plummet held in rear
of it to cover the wires and the line of metal. This
method is, however, defective; not only in accuracy
of aim, but because of the liability of the wires to be
deranged by the shots of the enemy, or by other causes.

« 193. A better method is, by means of pointing-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 plummet suspended from it,
a vertical plane is determined with which the line of
metal is made to coincide.

To fix the points, a stake a foot or more in length is
driven firmly into the crest of the epaulment as nearly
as practicable in the vertical plane passing through the
axis of the platform; sighting by this stake, another
long one is planted three or four feet in front of it in
line with the object. To this stake the cord is tempo-
rarily attached, and stretched by the first stake, just
grazing it, to a point on the ground one yard in rear of
the platform. At this point a third stake is driven.
The pointing-board® is laid on the ground at the foot of

* This is a piece of wood one foot long, two or three inches wide,
and one inch thick, having a notch cut in the middle of one side to
fit on the atake, and which is graduated into equal divisions from
its middle. It serves to wind the pointing-cord on when not in use.



ART. 3.] POINTING MORTARS. 91

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 the 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.

It 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 the Tinting- oard to
the right or left, until the shell falls at the desired point.

194. Another mode of Flanting the stakes is as fol-
lows: The mortar being placed upon the middle of the
platform, the gunner mounts upon it and suspends the

lammet in front of the muzzle, covering the object.
there the plummet, thus suspended, cuts the crest of
the epaulment, the first stake is driven. A second
stake 1s then driven in the same line between the mor-
tar and the epaulment. The pointing-cord being attached
to the first stake, and stretched to the rear over the
point where the glummet touches the top of the mor-
tar, determines the point on the ground at which the
rear stake is driven.
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195. Table of tangents and tangent-scales.

TANGENT-SCALES FOR THE
TANGENTS—RADIUS UNITY. 24-PDR. GUN AND 8-IN. SIEGE
HOWITZER.
Tangents.
Degrees.| Minutes. | Tangents.
24-pdr. 8-inch How.
Natural an-
1 00 .01745 { glo ofeight,
% .02618 {N;‘};‘l;g:‘*" } 0 inches .45
2 00 .03492 0 mches 9710 ¢« .90
80 .04366 1 S4) 1 o«
3 00 05240 2 « 9111 ¢« .80
30 .06116 3 ¢« 88| 2 ¢« .25
4 00 .06992 4 ¢« 85| 2 ¢« .70
0 .07870 5 ¢« 82| 8 ¢« .15
5 00 08748 6 ¢« .,79| 8 « .60
30 .09628 T ¢ 6| 4 ¢« .05
6 00 .10510 8 « 76| 4 ¢« .50
30 .11393 e e e . 4 ¢« 96
i 00 .12278 e e e 5 ¢« .42
30 .13165 N 5 « .88
8. 00 .14054 . e 6 « .34
30 .14945 . .. 6 ¢« .

9 00 .15838 . e e . 7T ¢« .26
30 .16734 . e 7 ¢ .12
10 00 .17632 . . 8 « .18
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Récecket Bring.
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196. The theory of projectiles in vacuo proves that
the angle of fall is equal to the angle of elevation; but
in air the angle of fall is somewhat the larger.

197. It is known by experiment that the projectile
which falls upon ground of ordinary firmness, at 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 ieneral]y to en-
filade a face of 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

int of the interior crest of the parapet which covers
a flank of the terreplein to be reached.

199. The point of the terreplein which is first struck
by the projectile, after having grazed the interior crest,
is calle tl‘]le point of fall.

200. The angle of fall is the angle made at the point
of fall by the tangent to the trajectory with a horzon-
tal line in the plane of fire.

© 201. The charge and elevation depend upon the dis-
tance of the object from the battery; upon the differ-
ence of level between these points; the distance of the
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desired point of fall from the parapet; the height of

the parapet, &c. These having been determined, if

the embrazure through which the piece is fired is so

constructed as to allow the line of metal to be directed

upon the object, the piece is pointed in the manner
ready prescribed.

But if the embrazure is such that the object is
masked, the direction must be given, as with the mor-
tar, by the plummet. This is held by the person who
points in such a manner as to cover both the line of
metal and the object. The elevation is then given by
the quadrant.

202. In ricechet firing against troops, the angle of
elevation ought seldom to exceed three degrees above
the surface of the ground occupied by the troops.
Against fortresses, forts, and fortified lines, this angle
will be found to vary from three to six and nine degrees
above the horizontal.

203. A ricochet battery will not probably be very
effective if established at a greater distance from the
object than six 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 shot is seen to fall just over the interior

crest of the parapet. Light charges are generally used; .

varying from two-thirds to one-eighth of the ordinary
charge.

204. Rules for enfilade firing must, however, be de-
duced from experiments. As our service is deficient
in this respect, a few data are here given from that of
the French. In their application to our artillery they
can only be relied upon as approximative; serving
merely as guides to facilitate our obtaining more accu-
rate results.

.
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205. Charges for a flattened ricochet for seige guns
at an angle of about 3°

Distance. | Elevation. Charge. Remarks.
660 yards. 2° 45 |yl¥ weight of ball.

550 ¢ 3° 1“; . “

440 « Iy |y o« “

330 ¢ 3 35 g« «“

R0 3 35 25 ¢ *

itzers at an angle of about 3°.

206. Charges for a flattened ricochet for siege how-

Distance. | Elevation. Charge. Remarks.
550 yards. 1 45 3 lbs.

440 ¢ 15 21bs. 3 oz.

380 ¢ 2 15 1lb. 120z.

220 2 45 1lb. 2oz

207. Charges for a curvated ricochet for a siege how-
itzer at an angle of about 10°.

Distance. | Elevation. Charge. Remarks.

550 yards. | 7° 30 1lb. 4oz The height of the

440 « 7 30 1lb. 1oz fbjelct ab&vel:he

330 « 7 30 Moz vy Daing e
7 30 10 oz. posedto be 20

220 13
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Firing kot shot.

[N

(Prare VL)

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:

9 Pokers . . .. .. Forstirring the fire.

9 Xron forks . . . . For taking out the shot.

1 Rasp .. .....Forcleaning over-heated shot.

1 8tand .. ..... For cleaning shot on.

1 Pair of tengs . . For handling shot.

1 Xrem rake . .. . For removing cinders from the ash pit.
1 Trough. . .. . . For cooling the tongs, &c.

At the furnace.

1 Ladle....... For carrying hot shot. )
1 Tub ........Forsoaking wads. Behind no. 2.
1 Bucket . ..... Near and outside of the rammer-head.

For carrying hot shot. Leaning against
1 Ladle...... { the ep?tl:h%ent near the pa.ss-lix.ga

1 Werm ... ... With the sponge and rammer.

When clay wads are used, the rammer has a circular
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 folded under.



ART. 3.] FIRING HOT SHOT. 97

The bags should be examined carefully; and too great
care cannot be taken to prevent the powder from spil-
ling or sifting 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 vent on the insertion of the ball; but as this
is only the effect of the heat of the ball on the water
?ontained in the wad, no danger need be apprehended

rom it.

212. With proper precautions in loading, the ball
may be permitted to cool in the gun without ignitin,
the charge. The piece, however, should be fired wit
as little delay as possible, as the vapor would diminish
the strength of the powder.

T'e load with ket shel.

213. The piece should be sponged with great care,
and the worm frequently passed into the bore. As a
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 thé 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 cla
or wet hay wad and rammed twice; and finally, 1f
firing at angles of depression, a wad of clay a-half
calibre in length, or a wet hay wad, is put on the ball.

214. At the command Loap, no. 6, accompanied hy
no. 5, takes the ladle and goes to the furnace for a shot.
9
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In carrying the shot no. 5 is in advance holding his
handle of the ladle with the right hand. On approach-
ing the piece, they halt, if necessary, near the post of
the gunner, until the wads are set home; they then
advance and place themselves behind no. 2, on a line
parallel to the epaulment.

No. 1 throws out the rammer, and allows it to rest
upon the epaulment, or on the sole of the embrazure.

No. 5, stepping between the epaulment and the face
of the piece, gives his handle of the ladle to no. 1, and
no. 6 gives his handle to no. 2.

Nos. 1 and 2 put the shot in the bore; nos. 5 and 6
take the ladle and go to the furnace for another shot;
no. 1 seizes the rammer; and the service of the piece
is continued 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 be put into the

gun.

216. When the instructor directs the piece to be un-
loaded, nos. 1 and 2 stand ready with the ladle to
receive the shot; the gunner depresses the muzzle
until the shot rolls out; nos. 5 and 6 return it to the
furnace; and no. 1 draws out the wads and cartridge
with the worm.

Charges, &c.

217. Small charges should be used in hot shot firing,
varying from one-fourth to one-sizth of the weight of
the ball. Balls fired with small velocities split the wood
in a manner which is favorable to its burning; with a
great velocity the hole closes, the ball sinks deep, and,

eprived of air, it chars without setting fire to the sur-
rounding wood.

Hot shot should not penetrate deeper than ten or
twelve inches. They do not set fire to the wood until
some time after their penetration. They retain suf-
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ficient heat to ignite wood after having made several
ricochets upon water; though a total immersion of four
or five seconds will deprive them of this property.

Fornaces for heating shot.

218. Furnaces for heating shot are erected at the
forts on the sea-coast. These furnaces hold sixty or
maore shot. The shot being placed, and the furnace
cold, it requires one hour and fifteen minutes to heat
them to a red heat; but after the furnace is once heated, a
24-pdr. shot is brought to a red heat in twenty-five min-
utes; the 32-pdr. and 42-pdr. shot require a few minutes
longer. Three men are required to attend the furnace;
ene takes ont 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.

Girates 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,

laced four inches apart on three iron stands one foot
m height. It is placed in an excavation one foot in
depth, of the width of the grate, perpendicular at the
back and side, open in front, the legs resting on bricks
or stones rising about four or five inches from the bot-
tom. A roof is made over it with hoops of flat iron,
covered with sods and eighteen inches of earth, having
in the back part a chimney six inches square.

The shot are placed on the back part of the grate,
leaving one-fourth of its front part 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 is used as a register to regulate the draught of the
chimney, so that no flame can issue from the front.
This grate, which will contain about fifteen 24-pdr.
balls, 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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- 220. Expansion of shot heated to a white heat:

FIRING HOT SHOT.

[PaRT 1.°

Calibre. 8-in. |42-pdr. |32-pdr.|24-pdr. | 18-pdr. |12-pdr.
In. In. In. In. In. In.
Expansion 149 | .11 .10 .08 .06 .04

Heated shot do not return to their original dimen-
sions on cooling, but 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 Rring.

222. When a 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, of 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; 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, the direction is preserved by nail-
ing or screwing two boards to the platform outside of
the cheeks. The elevation is marked on the quoin, or
the quoin may be nailed in the proper position.

o
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Platforms.

226. To insure accuracy of fire with heavy guns and
mortars, it is absolutely necessary to have solid and
substantial platforms.

227. For casemate and barbette batteries in fortifica-
tions, fixed platforms are constructed with the works.

228. Platforms for siege pieces are constructed at the
arsenals, and should accompany every piece. As
these move with the army, it 18 desirable to have them
as light as is compatible with sufficient strength to en-
dure the shock of firing.

The platforms for guns, hewitzers, and mortars,
hereafter described, combine in a high degree the
essential qualities of strength and portability. All
the pieces composing them are of the same dimensions;
and as the weight of each piece is only fifty pounds,
an infantry soldier can carry one from the depét to the
batteries, or any moderate distance, in addition to his
arms and equipments.

Another platform for mortars is described, which is
very simple, strong, and well suited to positions where
trees or timber can be easily procured. This is desig-
nated the rail-platform.
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Platform for a Siege Gown or Heowitzer.

(Prate XX.)

S e s i

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 direc-
iriz of the platform.

Lay the two outside sleepers parallel to this directrix,
their outside edges being fifty-four inches distant from
it. The four 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 be fifty inches, on a vertical line,
below the sole of the embrazure.

They are laid with an elevation to the rear of one
and a-half inches to the yard, or four and a-half 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 b%ock t:lfhe
rear end, then so arrange the earth 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, sa 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 first 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.

A



104 PLATFORMS. [ParT 1.

The earth is then rammed firmly around these sleepers,
and made even with their upper surface. The first
deck plank, with a hole through each end for the eye
bolts, is laid in place, perpendicular to the directrix, its
holes corresponding with those in the sleepers. The
hurter is placed on 1t, and the bolts driven through the
corresponding holes in these pieces.

The hurter should be so placed as to prevent the
wheels from striking against the epaulment when the
piece is in battery. If the interior slope has a base of
two-sevenths of its height, the inner edge of the hurter
should be two and a-ﬁalf inches from the foot of the
slope. The other planks are then laid, each one forced
against the preceding, the last plank having holes 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 bolts are put in.

Drive stakes in rear of each sleeper, leaving their
tops level with the upper surface of the platform.
Raise, ram, and level the earth in rear of the platform,
so as 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 off.
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Platform for « Jertar.

o~

(Prare XXI.)

230. The mortar platform is composed of only half
the number of sleepers and deck planks required for
the gun or howitzer platform. It is laid level, and the
front and rear deck planks are connected by eye-bolts
to every sleeper.

The rail-platform.

( Prate XXI.)

231. The rail-platform for siege mortars, composed
of three sleepers and two rails for the cheeks of the
mortar bed to slide on instead of the deck planks, is
very strong, and easily constructed and laid.

The pieces being notched to fit, are driven together
at the battery, the rails being twenty-five and a-half
inches apart from ceritre to centre for the 10-inch mor-
tar, and twelve and three-fourths inches for the 8-inch
mortar.

The earth i excavated eight and a-half inches, the
depth of the sleepers, and the bottom made perfectly
level. The 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 fire. The earth is filled in as high as
the upper surface of the sleepers, and firmly rammed;
and stakes are driven in the rear angles formed by the
sleepers and rails, and one at the rear end of each rail.
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The wicocket platforss.

232. To lay this ‘platform, place the hurter perpen-
dicular to the line of fire, and secure it by four stakes,
one at each end and two in front, thirty-one and a-half
imches from the middle towards each end; lay the three
sleepers ‘parallel to the hurter, the first sixteen inches
from the rear edge of the hurter, the second forty-three
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-half inches from the direetrix of the platform to the
centre of the plank. Place the piece of plank sixty
inches from the rear edge of the last sleeper, and bed
it in the ground. Place on the last sleeper and this

iece of plank #ke plank, (eighty-four inches long,) its
ront end one hundred and six inches from the rear edge

. of the 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 object
with full charges.

L e
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DIMENSIONS, ETC.

233. Dimensions, &c., of siege platforms.

107

GUNS AND HOW- .
ITZERS. MORTARS. -§
: - 5
NAMES OF PIECES. g g s é g
al ol 18]« (8] sl .l
HEEEIEEEEEEE
S ey S s R
ANEHEEEEEEILE:
InIn| In.|lbs.| |In.|In. In.|lbs.
Hurter . . . . .| 11085 |3.5 51| -f{-| -|-1]g
Sleepers . . .[1211085 | 3.5| 608 6| 96/5 | 3.5230 | .2
Deck planks . . .(3611085 | 3.5(185418108/5 | 3.5927| { &
Stakes (securing). .| 6| 48/3.5| 2 | 70| 6| 483.5| 2 | 70| [ &
Stakes fimplements). 4322 |1 10 <]« =|-||Z
Stakes (pointing) . . sl= = -1 4481 {1 |-]|)p
Eye-bolts (iron) . 4| 14).75/r'nd.| - |12] 11{.75/r'nd.
234. Dimensions, &c., of the rail-platform.
SIEGE MORTARS. 'g
g 2
NAMES OF PIECES. s 3 8
20 .| | 8| .13
R IR AR
. = =] 8 > ki
Z |3 |BE|& | B | M
In. In. In. | bbs.
Sleepers . 3 60 |[11.5| 8.5 - B
Rails . . . . . 2 | 84 |10 |10 - od
Stakes (securing) . 14 | 48 | 3.5] 3 - (S8
Platform complete . .| - - - - 816 || ™
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235. Dimensions, &c., of the ricochet platform.

8
al . o . .
NAMES OF < g Kind of timber used.
PIECES. E ) g ] go
z 3| B|E|B
In.| In. | In. | lbs
Hurter . .11 968 |8 174] Yellow pine.
Steepers . . .| 3| 108 5.5/5.5 | 147 Yellow pine.
Planks . . .| 2| 12813 |2.25| 166) Beech,yellow pine, or oak.
Plank . . .| 1] 8413 [2.25/ 60| Beech,yellow pine, oroak.
Pieces of plank, | 1| 30113 2.25] 21| Beech, yellow pine, or oak.
Stakes . . .[18| 481.251.25 32 Hickory or oak.
Total weight .|-| - | - | - | 600
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PART I1I.

MECHANICAL MAN@EUVRES.

ARTICLE 1.

GENERAL DIRECTIONS.

(Prares XXII ano XXIIL )

A AN A

236. THE MECHANICAL MANEUVRES are the simplest
application of the mechanical powers for mounting, dis-
mounting, moving, and transporting heavy artillery.

237. The implements generally used for the execu-
tion of the manceuvres with siege pieces are:

6 Handspikes.

3 Long rollers.

3 Short rollers.

3 Half rollers.
16 Blocks.

6 Hialf blocks.

3 Quarter blocks.

6 Gun chocks.

6 Wheel chocks.

6 Roller chocks.

3 Skids,

1 Bhifting-plank.

1 Trace-repe.

3 Truannion-loeps.

1 Hammer-wrench.

10
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238. The detachment for mechanical manceuvres
consists of a non-commissioned officer and eleven men.
It is formed by adding four men—numbered 7, 8, 9
and 10—to the ordinary detachment for serving a siege

iece.
P The non-commissioned officer is designated chief of
detackment.

The gunner is always uncovered. ‘

The men are marched to and from their posts, and
their posts are changed, as in nos. 6,7, 13 and 29.
They are posted two yards from the axis of the piece;
nos. 1and 2 opposite to the muzzle; the other numbers
and the gunner, dressing on nos. 1 and 2 respectively,
at intervals of one yard, except between nos. 3 and 5,
where there is an interval of two yards.

The chief of detachment is posted two yards in rear
of the. breech or trail, or on the left of the pole, two
yards from and opposite to its end, according as the
piece is dismounted, unlimbered, or limbered. ~During
the execution of the manceuvres he will go wherever
his presence may be necessary; but will habitually
place himself opposite to the gunner, in the interval -
between nos. 3 and 5. :

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 then commands:

PREPARE TO MANEUVRE.

The men take the implements, repair to their posts,
and place them upon the ground in their rear; the
handspikes behind nos. 1, 2, 3, 4, 5 and 6, 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 and 4; the blocks, half blocks,
quarter blocks, and chocks equally divided, behind and
perpendicular to the skids; the long rollers and half
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rollers near and parallel to the blocks, behind no. 4; and
the short rollers, shifting-plank, trace-rope, trunnion-
loops, and hammer-wrench in rear of the gunner.

240. Whenever, in the course of a maneuvre, an
implement is not in immediate use, it is returned to ils
designated place.

241. The instructor gives the commands, and has a
general supervision of the manceuvres. He sees that
each man performs the duties assigned him; that 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 attends directly to the
execution of the movements, and particularly assists
and directs the gunner in all his duties.

243. The gunner places the shifting-plank; attaches
and takes off the trace-rope; removes and replaces the
elevating screw; places and removes, and 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, &ec.

Nos. 3 and 4 chock and unchock the wheels, the
gun, and the long rollers; take off and replace the cip-
squares; place and remove the skids, blocks, half
blocks, quarter blocks, long rollers, and half rollers;
assist nos. 1 and 2 in lowering and raising the chase, &c.

Nos. 5 and 6 embar on the cheeks, and under the
manceuvring bolts; steady, and right the piece; assist
nos. 3 and 4 in placing the skids, and half %locks; haul
on the rope, &c.

Nos. 7, 8, 9 and 10 assist the others. Nos. 7 and 8
generally assist nos. 1 and 2 or 3 and 4; nos. 9 and 10
assist nos. 3 and 4 or 5 and 6. They help to place the



112 MECHANICAL MANEUVRES. [PART 2.

implements in preparing to manceuvre; haul upon the
rope; and apply themselves by hand to move the car-
riage.

244. When men on the opposite sides of a piece ap-
ply themselves to a handspike, the handspike used is
that of one of the even numbers; the man to whom it
belongs is at the small end, the corresponding odd num-
ber at the butt end. Those who come to their assist-
ance 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.

246. When several handspikes are to be crossed at
the muzzle in order to raise or lower it, they are ap-
plied in the order of the numbers of the men to whom
they belong, those of the highest numbers nearest to
the trunnions. :

247. The handspikes used in the mechanical ma-
neuvres are beveled on one side, as these will enter
into places or under bodies where square handspikes
could not be used.

248. 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 case the
beveled side should be 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 rest-
ing on the ground or platform, the beveled side should
be up.

249. At the completion of each movement of a ma-
neeuvre, the men retain the places they are in at its
conclusion, ready to proceed to the next movement;
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resuming their posts only at the command To vour
POsTS, which is given at the end of each manceuvre.

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 the pole
points. In the execution of the following manceuvres,
when a piece is put in motion upon rollers, the terms
back amr forwar(F are applied to the direction of the
breech and muzzle.

251. A bod 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 manceuvre; but as nos. 1, 2, 3, 4, 5 and 6 always
have handspikes, these are omitted from the list of im-
plements given at the head of each mancuvre.

10*



[PART 2.

(Siege.)

MECHANICAL MANGUVRES.

254. Dimensions and weights of the implements used
the mechanical manceuvres.
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ARTICLE 1I1.

PRELIMINARY MAN@EUVRES.

LESSON XVII.

ol G lying npon the ground to place blocks smder the
chase and reinforce, ’

e remeove the blocks.

e slew the gumn.

o move the gun short distances to the fromt or reor.

T'e smeove the goun short distances by rolling it.

o roll the gun up an inclined plone.

255. The implements necessary are:

3 Blocks.

6 Gun chocks.

D Skids.

23 Trunnion-leops.

oll Gos lying wpon the ground to place blocks wnder the
chase and reinforce.

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 6 cross their handspikes under and
Pelﬁendicular to the handspike in the bore, eighteen
inches from the butt ends, beveled sides up, assisted by
nos. 7, 8, 9 and 10 respectively; nos. 1, 2, 5 and 6
facing the axis of the piece, and nos. 7 and 9 and 8 and
10 facing each other. No. 4 stands ready with a block,
and is assisted to place it by no. 3.

HEAVE.

. 257. The men at the handspikes act together and

_ raise the chase. Nos. 3 and 4 place a block under and
perpendicular to the direction of the piece, as farin
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.

HeAvVE.

259. Nos. 3 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. 8 and 4 chock it.-

RAISE THE BREECH.

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.

262. 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 POSTS.

264. The implements are replaced, and all resume
their posts.

e remove the dlocks.
265. The instructor commands:
RAISE THE BREECH—HEAVE—EASE Away.

N The gunner puts the handspike of no. 4 in the bore,
-as in no. 256. Nos. 1 and 2, assisted by nos. 7 and 8,
cross their handspikes over it and bear down. Nos. §
and 6, assisted by nos. 9 and 10, embar under the knob
of the cascable. No. 4 takes out the block, and the
breech is allowed to rest on the ground.

.

RA1SE THE CHASE—HEAVE—EASE AwaY.

266. The men at the handspikes embar under the
swell of the muzzle. Nos. 3 and 4 run the blocks for-
ward just in rear of the chase-ring. The men at the
handspikes take another purchase under the handspike
in the bore.

HeAvE—EASE away.

267. No. 3 takes out the block, and the piece is
allowed to rest upon the ground.
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To Your posTs.

268. The implements are replaced, and all resume
their posts. ’

Remarks.

269. This manceuvre can be performed by using the
limber of a siege carriage as a lever.

A trunnion-ring, or a chain with a hook at one end,
is required.

Run the small end of a handspike into the bore, its
butt projecting eighteen inches; back the limber to the
muzzle; raise the pole; put 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,
and place a block under it.

The breech can be raised in a similar manner by
placing the trunnion-ring, or chain, around the cascable.

270. The limber makes a powerful lever, and may
be used as such in many cases. If the weight to be
raised is too high to apply the trunnion-ring from the
pintle, the pole should be turned over so as to bring the
pintle below, (first reversing the linch-pins,) and app.liy
the rear end of the fork under the weight to be raised.

To slesw the g,

271. If the vent is not uppermost, the instructor
commands:

SLEW THE PIECE TO THE LEFT (OR RIGHT)—HEAVE.

The gunner passes a trunnion-loop over one of the
trunnions, and inserts the handspike of no. 3 or 4,
according to the side on which he acts.

If the piece is to be slewed to the left, he is assisted
in heaving by nos. 1 and 5. Nos. 2 and 6 chock the
piece on the left by 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.
3 and 4 attend to taking out and replacing the chocks.

If the piece is to be slewed to the right, nos. 2 and
6 assist the gunner, and nos. 1 and 5 chock with their
handspikes,

Heaving the piece upon these handspikes causes it
to turn upon its axis in its place.

ﬁmmgmcb&tmuuafmlormr.

272. 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
under the rear or front of the trunnions, and move the
piece to the front or rear.

- Mo meve the gun short distances by velling i,

273. Place a skid under the middle of the reinforce,
and another under the middle of the chase, and roll the
gun over on its axis. By inclining the skids as required,
and slewing the muzzle to suit, it may be moved in dif-
ferent directions.

To roll the gun up an inclived plone.
274. Additional implements required:

4 Skids.
3 Single prolomges.

The gun is on two blocks at the foot of the ramp, its
axis perpendicular to the direction of the ramp, and
the muzzle turned to the side on which there is most
room.

275. Nos. 3 and 4 and 5 and 6 lay two skids parallel
to each other, and perpendicular to the axis of the
piece, at the middle of the chase and reinforce; they
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then lay the other skids in the prolongation of the first.
Nos. 1 and 2 embar under the piece with their hand-
spikes;* chock the piece when necessary; and throw
forward the chase when required. Nos. 3 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 few inches 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 piece—the even numbers upon the left.
The gunner holds in his hand the slack of both ropes. .

HEAVE AND HAUL.

276. All act together and roll the piece up the skids
until it becc.mes necessary to rectify the diagonal direc-
tion it will assume.

277. As the breech gains on the muzzle, the in-
structor 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 curved at the butt ends, and beveled, are better for
this operation.
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HALT—SHIFT THE SKIDS.
278. Nos. 1 and 2 chock the piece with the butts of -

- their handspikes. Nos. 3, 4, 5 and 6 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 for the men to hold on by, to the lower
side of the piece.

>

11
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LESSON XVIII.

ol Elowitzer lying wupon the grownd to place blocks wnder
She chase and reinforce. ’

T'e remeove the blocks.

To raise the hoswit spore éls ()

e slesw the howilzer shile standing wpon ils muzzle.

280. The implements necessary are:

5 Blocks.

1 Half block.

6 Gun checks.

3 Wheel chocks.
1 Trace-rope.

23 Trunnion-loops.

of Hoswitzer lying upon the gr d to pl block -
the chase and veinforce.

281. The instructor commands:
RAISE THE CHASE—HEAVE—EASE Away.

Nos. 1 and 2 insert their handspikes eighteen inches

in the bore, which the gunner chocks above with a

wheel chock. Nos. 7 and 8 assist nos. 1and 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—HEAVE—EASE AwaAY.

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-
ger liits at the knob of the cascable and steadies the

reech.

o remeove the blocks.

283. The blocks are removed in the inverse way to
the foregoing, by the same commands.

To raise the howitzer uposn its 2

284. The howitzer is lying upon two blocks, one un-
der the front of the trunnions, the other under the
breech.

285. The instructor commands:
RAISE 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.

LowER THE CHASE—HEAVE—EASE AWAY.

288. A block is placed upon the rear scaffold.
Nos. 3 and 4 alternate in placing the blocks—no. 4
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ngacing the first—and carefully attend to the "chocks.
0s. 5 and 6 steady the scaffolds with their handspikes.

LowER THE MUzZZLE—HEAVE—EASE Awavy.

289. No. 1 takes out the wheel chock. Nos. 5 and 6
embar under the front of the trunnions, to steady the
rear scaffold. Nos. 3 and 4 take the two blocks of the
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, 2, 7 and 8 carefully
allow the muzzle to rest upon the blocks.

RAISE 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 6 embar under the breech.

HEAVE AND HAUL.

291. They act steadily and carefully together and
raise the piece on its muzzle upon the blocks.

T'e slew the howitzer while standing wupon 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 6
keep the blocks in their places, chocking them with
their handspikes. —

293. When it is desired to lay the howitzer on the
ground, it is pushed over on planks laid to receive it.
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LESSON XIX.

ofl Mortar lying wpon the grownd te vraise 48 wupeon it
mwuzzle.

o sleso the mortar.

o sleswo the mortiar-bed.

R94. The implement necessary is:

1 Trace-rope.

ol Mertar lying swpon the grownd to raise it upon it
sz zle.

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 the trunnions to the front, and
hands them to nos. 5, 6, 7, 8, 9 and 10, who haul
upon them, keeping them parallel with the axis of the
piece. Nos. 1 and 2, facing to the front, embar under
the trunnions. Nos. 3 and 4, passing to the rear of nos.
1 and 2, stand ready to embar under the mortar as soon
as its elevation will permit.

HEAVE AND HAUL.
296. They act steadily together and raise the mortar

upon its muzzle.
11*
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’

oo sleswo the meoriar.
297. The instructor commands:
.
SLEW THE PIECE TO THE RIGHT (OR LEFT).

Nos. 1 and 2 lay the butt ends of their handspikes
upon the trunnions, overlapping them by about an
inch, beveled sides up. The gunner lashes them to the
trunnions with the rope. Nos. 1 and 3 and 2 and 4
apply themselves to the small ends of the handspikes
to haul in opposite directions.

HEeavE.

298. The mortar is turned round upon its axis. By
alternately bearing down upon one handspike and haul-
ing upon the other, it is moved in any direction that the
instructor may direct.

To slew the mortar-bed.
299. The bed is either with or without its mortar.
800. The instructor commands:
SLEW THE BED TO THE RIGHT (OR LEFT).

Nos. 1 and 3, facing to the front, embar under the
rear notches, no. 3 under the inside of the left notch.
Nos. 2 and 4, facing to the front, embar under the front
notches, no. 2 under the inside of the right notch.

HEeAVE.

301. They act together and by repeated efforts the
bed is turned round in its place.

502. To slew the bed to the left, nos. 1 and 3 embar
under the front notches, and nos. 2 and 4 under the
rear notches.
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LESSON XX.

o place & long reller wnder « moriar-bed,
e remeove the long reller.

303. The implements necessary are:

1 Long roller.

1 Block.

3 Hialf blecks.

2 Quarter blecks.
3 Wheel checks.
3 Reller checks,

To place & long roller wnder « woriar-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.

HEave.

806. No. 3 places a half block lengthwise under the
cheek, its middle five 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 awav.

307. The cheek is lowered upon the half block.

RAISE THE LEFT CHEER—HEAVE—EASE AWAY.

308. No. 2, assisted b{ no. 8, embars under the front
notch. No. 6, assisted by no. 10, embars under the
rear notch. No. 4 places a half block and a quarter
block in the same way as under the right cheek, and
the bed is allowed to rest upon the two half blocks.

RAISE THE TRAIL.

309. The gunner places the block just in rear of the
middle transom, and upon it the two wheel chocks to
serve as fulcrums. Nos. 5 and 6, assisted by nos. 9
and 10, embar upon these chocks, under the middle
transom.

HEave.

810. No. 4, assisted by no. 3, places the long roller
upon the half blocks under the cheeks, and chocks it.

EASE AWAY.

311, The bed is allowed to rest upon the quarter
blocks and long roller.

Te remove the long rolleyr.

The long roller and blocks are removed in the
inverse way.
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LESSON XXI.

To Nimber.

To wnlimber.

T'e meove & piece, or ils carviage, to the front or reer,
To cress-lift & piece.

I'OM.

312. The instructor commands:
LiMBER UP.

No. 2 inserts his handspike in the bore, and is assisted
to bear down by ne. 1. Nos. 3 and 4 chock the wheels
front and rear. No. 4 then crosses his handspike un-
der the stock, and is assisted to lift by nos. 3, 5 and 6;
nos. 5 and 6 next to the stock, facing to the rear, and
nos. 3 and 4 facing each other. The gunner, assisted
by nos. 7, 8, 9 and 10, bring up the limber.

Heave.

318. 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. 3 gives the word
ForwArRD—Back—RicHT—LEFT, according as he
wishes the limber to be moved, and when the pintle is

in hooks the lashing chain.
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To wnlimber,
314. The instructor commands:
UNLIMBER.

Nos. 3 and 4 chock the wheels. No. 3 unhooks the
lashing chain. All apply themselves as in limbering.

HEeavE.

315. The trail is carefully raised to disengage the pin-
tle. Nos. 3 and 4 seize the limber wheels and, after
freeing the limber from the trail, assist nos. 5 and 6 to
lower the latter to the ground.

316. In limbering and unlimbering a howitzer, nos.
1 and 2 insert their handspikes in the bore.

317. If the carriage is without its piece, nos. 1 and
2hembar through the wheels and under the rear of the
cheeks.

To move & picce, or éls carviage, 1o the front er rear.

318. The instructor commands:
. Al
PIECE (OR CARRIAGE) TO THE FRONT (OR REAR)—
HEave.

If the piece is unlimbered, nos. 1, 2, 3 and 4 embar
as in moving the piece to and from battery. Nos. 5
and 6 embar under the manceuvring bolts. By repeated
efforts it is moved to the front or rear.

319. If the carriage, unlimbered, is without its
piece, nos. 1, 2, 3 and 4, or, when they are engaged,
nos. 7, 8, 9 and 10, apply themselves to the wheels by
%:lnd. Nos. § and g embar under the maneuvring

ts.
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320. If the piece is limbered, nos. 1, 2, 3 and 4 em-
bar at the hind wheels. Nos. 5 and 6 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 HEeavE at every effort.

321. If the carriage, limbered, is without its piece,
all apply themselves by hand at the positions designated
in no. 320.

Mo cross-lift & piece.

322. When it becomes necessary to move a carriage
short distances to the right or left, the instructor com-
mands:

.

CROSS-LIFT TO THE 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 be taken.
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LESSON XXIIX,
oA G being on its carviage to place & short roller swider
she reinforce.
ofl Hoswitzer being on ils cavriage to place « short roller
seseder the reinforce.
Te resmeove the short voller.
To insert handspikes in the trunnion holes.
T'o remeove the handspikes.

s

s

325. The implements necessary are:

1 Short roller.
6 Wheel checks.
3 Reller checks.

ol G being on ils carviage to place & shorts roller swnder
the reinforce.

326. The piece is either limbered or unlimbered.
327. The instructor commands:
LowER THE CHASE.

No. 2 inserts his handspike in the bore, and is
assisted to bear down by no. 1. Nos. 3 and 4 chock
the wheels front and rear; take off the cap-squares;
and then prepare to assist nos. 1 and 2 by applyin
themselves to the handspike of no. 4, which is crosse
upon the muzzle, both facing to the rear. Nos. 5 and
6 embar between the cheeks and reinforce, as near the
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trunnions as practicable. The gunner takes the short
roller and a chock, and advances to the reinforce.

HEAVE.

828. 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 to the stock, its ends equi-
distant from the cheeks, as far under the trunnions as
it will go, and chocks it.

EASE AWAY.
329. The piece is carefully rested on the roller. The
er 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 bore.

ol Howitzer being on its carriage to place a short reolleyr
wnder 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.

o remove the short roller,

331. The instructor commands:

LOWER THE CHASE.

Nos. 1, 2, 3, 4, 5 and 6 apply themselves as in no.
3827. The gunner replaces the elevating screw.
12
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HEavE.

832. The chase is lowered sufficiently to enable the
gunner to remove the roller.

EASE AWAY.

833. The base-ring is carefully rested on the -ele-
vating screw._

To YOUR POSTS.

834. Nos. 3 and 4 unchock the wheels, and put on
the cap-squares. The implements are replaced, and
all resume their posts.

T dmsert handopikes dos the tvumnion holes:

335. The instructor causes a short roller to be placed
under the reinforce, as prescribed in no. 326 and fol-
lowing, and then commands:

RAISE THE CHASE.

No. 4 passes his handspike under that of no. 2.
Nos. 5 and 6 stand ready near the trunnions to insert
their handspikes. :

HeEaveE—EASE awaY.

336. Nos. 1, 2, 8 and 4 raise the chase. Nos. 5
and 6 run the butts of their handspikes under the trun-
nions, beveled sides to the front, the ends resting
against the rimbases. The trunnions are allowed to
rest upon the butts of the handspikes.

To YOUR POSTS.

337. All resume their posts, nos. 5 and 6 leaving
their handspikes in the trunnion holes.
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i Mo remove the handspikes.
838. The instructor commands:
RaISE THE CHASE—HEAVE—EASE Away.

Nos. 1, 2, 3 and 4 raise the chase to enable nos. 5
and 6 to take out the handspikes, and then ease the
trunnions into their holes.

The instructor then causes the short roller to be
removed as in no. 331 and following.



136 MECHANICAL MANGEUVRES. [PART 2.

LESSON XXIII.

To shift @« Gun from the trunnion koles to its travelling
bed. . )

To shift @ Gun from ils travelling bed to the trunnion
koles. ’

To shift @« Howilzer from the trunnion holes to ils iravel-
Ying bed.

To shift a Howilzer from its travelling bed lo the trvun-
swion koles.

o change a limber when the gun or khewitzer ds om its
travelling bed.

To change the limber of & loaded mortar-swagomn.,

(Prates XXIV ano XXV.)

339. The implements necessary are:

1 Short roller.
4 Blocks.

1 Hialf bleck.

6 Wheel chocks.
1 Trace-rope.

To shift & Gwun from the trunnion holes to its travelling
bed.

340. The instructor having caused the piece to be
limbered, commands:

PLACE THE SHORT ROLLER UNDER THE REINFORCE.

-Executed as in no. 326 and following.
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ATTACH THE ROPE.

341. The gunner attaches the rope by its middle with
a double hitciuto the knob of the cascable, and, passin,

its ends to nos. 7, 8, 9 and 10, stands ready to hau
down upon it, and guide the breech into the bolster.
No. 3 sees that the %:shing-chain is hooked. Nos. 4
and 6 cross their handspikes under that of no. 2, no. 6
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 6 lift smartly and push
at the muzzle, and the piece is hauled until the trun-
nions are over their travelling position.

REMOVE THE SHORT ROLLER—RAISE THE CHASE.

343. No. 2 chocks his handspike above. Nos. 7 and
8 go to the assistance of nos. 3 and 4, and nos. 9 and
10 to the assistance of nos. 5 and 6; all facing towards

the muzzle. The gunner places himself under the
chase at the head of the stock.

HEeAVE—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.

Heave—EASE AwaY.

345. The gunner takes out the roller, and the chase
is lowered upon the stock.

To YOUR POSTS.

346. The %unner takes off the rope. Nos. 3 and 4
12+ ,
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put on the cap-squares and unchock the wheels. The
implements are replaced, and all resume their posts.

Mo shift & Gun from its travelling bed to the trunnion
koles.

347. The instructor commands:
PLACE THE SHORT ROLLER UNDER THE CHASE.

Nos. 3 and 4 chock the 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. 343 and
following. The gunner attaches the rope by its middle
to the knob of the cascable, and passes its ends to nos.
'7;. 8,9 ;nd 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 & Howitzer froms the trunnion holes to its travel-
Ying bed.
To shift @ Howitzer from its travelling bed to the $run-
sioss koles.

349. Executed as for the gun, except in removing
and placing the. short roller by the chase, which is
done as follows:

Nos. 3 and 4 each hands a wheel chock to no. 2, who
places one about eighteen inches in the bore under the
butt end of his handspike, and the other in the muzzle
above the handspike. No. 4 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 quar-
ter block lashed to the stock, and supporting the knob
of the cascable, may answer for this purpose.

851. If there is no place for the quoin under the
stock, it may be lashed on the trail in front of the bol-
ster; holes, or a groove, being made in its lower side
to admit the nuts of the lunette bolts.

852. The short roller sof which one should always
accompany every gun and howitzer) is suspended from
the knob of the cascable by a cord passed through it.

853. 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.

855. The handspikes are 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, but in lashing, and in extricating the
carriage and mortar-wagon from difliculties.

857. To accustom the men to prepare a piece for
travelling, the instructor may cause the implements to
be placed as above indicated. To do this, he will, be-
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fore resuming posts in the maneuvre of shifting a piece
to its travelling bed, command:

PuT ON THE IMPLEMENTS.

The gunner places the vent-cover, short reller, quoin,
elevating screw, and water bucket; if it be necessary
to lash the piece to its bed, he is assisted by nos. 1, 2,
3, 4, 5 and 6. No. 2 puts in the tompion. Nos. 1
and 2 fasten on the sponge and rammer, and, assisted
by nos. 3 and 4, put on the handspikes.

858. To prepare the piece for action the instructor
will, before shifting it to ils trunnion-holes, command:

REMOVE THE IMPLEMENTS.

The same numbers that put up the implements
remove them.

e change & limber swhen the gun or howitzer s on its
travelling bed.

859. The instructor commands:
CHANGE THB 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 bear-
ing down on the pole, so as to allow no. 4 to place a
h:ﬁf 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.

o change the Ihmber of a Joaded wmoriar-swwagon.

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.

MAN@EUVRES WITH THE HANDSPIKE.

LESSON XXIV,

Mo monnt & Gun upon ils carriage.

To dismonnt the gwn.

To monnt a Howitzer upon ils carviage.
Mo dis ¢ the hoswitzer.

( Prate XXVI.)

361. The implements necessary are:

1 Short roller.

3 Half rollers.
14 Blocks.

4 Half blocks.

6 Gun chocks.

6 Wheel chocks.

3 Roller chocks.’

3 Skids.

1 Trace-rope.

Mo mount & Gun upon ils carviage.

362. The piece is on two blocks, one under the
junction of the chase with the reinforce, the other un-
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der the middle of the reinforce; the carriage, limbered,
cap-squares removed, is in the prolongation of the
axis of the piece, the head of its cheeks two yards
from the knob of the cascable.

363. The instructor commands:
RAISE THE CHASE.

No. 2 inserts the butt of his handspike in the bore;
chocks it above; and is assisted by no. 1. No. 6
crosses his handspike under that of no. 2, close to the
muzzle, and is assisted by nos. 5, 9 and 10. No. 8
crogses the handspike of no. 4 under that of no. 2,
eighteen inches farther to the front, and is assisted b
no. 7. All face towards the muzzle. Nos. 3 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 faces one
inch outside of the face of the trunnions. No. 4 stands
ready with a half roller.

HEAvE.

364. The chase is raised. No. 3 takes out the front
block, and assists no. 4 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. .

LOWER THE CHASE—HEAVE.

365. Nos. 6 and 8 cross their handspikes above the
handspike in the bore, and the chase is borne down.
No. 3 takes out the rear block, and assists no. 4 to
place the half roller under the reinforce, about ten or
twelve inches in rear of the trunnions; they chock
the piece upon this half roller. :
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RaIsE THE cHAsE—HEAVE.

366. The chase’ is raised as before. The gunner
and chief of detachment raise the front half roller,
and nos. 3 and 4 place each a half block under its ends
upon the skids.

LOWER THE CHASE—HEAVE.

867. Executed as before. The gunner and chief of
detachment raise the rear half roller, and nos. 8 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
side of one half block, three blocks, and one half block,
and the rear scaffold of four blocks. The gunner and
chief .of 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.

869. The gunner repairs to the pole. Nos. 5 and 6
apply themselves to the fore wheels. Nos. 7, 8, 9 and
10 apply themselves to the rear wheels. All exert
themselves and the carriage is run under the breech.

Nos. 1 and 2 maintain the piece on the front half
roller; nos. 3 and 4 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 knob of the cascable.
Nos. 7, 8, 9 and 10 lay hold of the rope. Nos. 4 and
6 cross their handspikes under that of no. 2, that of no.
6 next the piece, and are assisted by nos. 3 and 5 to
lift and push at the muzzle. The chief of detachment
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removes the half roller, and the piece is drawn back
to its trunnion holes.

The short roller is then removed as in no. 331 and
following.

T'o disssonnt the gun.

370. The instructor causes the short 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 cascable, and
passes its ends to nos. 7 and 8, who take a turn with
them around the manceuvring bolts.

PLACE THE FRONT SCAFFOLD.

371. Nos. 3 and 4 place the skids with their inner
faces one inch outside of the cheeks, their outer ends
opposite to the chase-ring, and upon each skid a half
block, three blocks, and a half block, the inner ends of
the blocks overlapping by two inches the heads of the
cheeks.

DRAW OUT THE PIECE.

372. No. 6 crosses his handspike under that of no. 2,
and is assisted by nos. 5, 9 and 10. They raise the
chase, and no. 4 places 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. 3 and 4 chock the piece. The gunner
takes off the rope.

DRAW OUT THE CARRIAGE.

373. Nos. 1.and 2 steady the piece, while nos. 3 and
4 unchock the wheels. The gunner and nos. 5, 6, 7,
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8, 9 and 10 draw out the carriage. Nos. 3 and 4 build
up the rear scaffold of four blocks on each side, and
pface the other 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 blocks, until the piece
rests upon two blocks.

374. Before executing this manceuvre on the plat-
form under the fire of the enemy, the embrazure
should be closed with sand bags.

To ¢ « Howil. sposns ils carviage.
To dissmonnt the hositzer.

Executed as for the gun.
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LESSON XXV.

o monwnt a Howitzer as a Reld piece.
Mo dis ¢ the Mhowit

375. The implements necessary are:

8 Blecks.

23 Half blecks.

6@ Wheel checks.
1 Trace-rope.

3 Trunnion-leeps.

o mownt &« Hoewitzer as a Reld piece.

876. The carriage, unlimbered, cap-squares removed,
is placed in rear of the howitzer, in prolongation of the
axis of the piece, its front two yards from the knob of
the cascable.

877. The instructor having caused the howitzer to
be raised upon its muzzle, as in no. 284 and following,
commands:

BACK THE CARRIAGE—RAISE THE TRAIL.

The carriage is run up as in no. 369, until the front
of the wheels are even with the trunnions. Nos. 8
and 4 chock the wheels front and rear. The gunner
attaches one end of the rope to a manceuvring bolt.

Nos. 1and 2, 9 and 10, 7 and 8, and 5 and 6 appl
themselves by hand to the stock, in the order named,
from the trail towards the wheels. The gunner,
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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-
sgike finally resting under the nut of the rear bolt of
the elevating box. Nos. 5 and 6 remain with the gun-
ner. Nos. 1, 2, 9, 10, 7 and 8 gradually withdraw
from the stock; nos. 1 and 2 to the assistance of nos.
5 and 6, and nos. 7, 8, 9 and 10 to the rope. Nos. 3
and 4 place the front 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.

878. No. 4 takes the handspike of no. 2, and, with
no. 3, pushes against the stock in front. Nos. 1, 2, 5,
6,7,8, 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. The 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 dis ¢ the howitzer.
379. The instructor commands:
DISMOUNT THE HOWITZER.

Nos. 3 and 4 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 maneuvring bolts, and then takes the handspike of
no. 4 to support the trail.
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RAISE THE TRAIL.

380. The trail is raised as in no. 377, and when a
little above the horizontal the gunner supports it on his
handspike. Nos. 1, 2, 9, 10, 7, 8, 5 and 6 succes-
sively repair to the rope; they hold on well and ease
the muzzle upon the blocks without a shock. The gun-
ner, following up the movement, places the butt of his
handspike under the rear nut of the elevating box.
Nos. 1 and 2 go to the assistance of nos. 3 and 4. Nos.
5 and 6 go to the stock and assist the gunner. Nos. 3
and 4 draw back the rear chocks twelve inches; run
the carriage carefully back that distance; and chock. -

LOWER THE TRAIL.

381. All but nos. 3 and 4 go to the stock, and assist
the gunner to lower it. He gradually retires to the
end of the trail, when he withdraws his handspike, and
the trail is lowered to the ground.
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LESSON XXVI.

To mowunt a Siege NMortar upon its bed,
To dissmonnt the mortar.

382. The implelﬁents necessary are:

1 Trace-rope.
1 Hammer-wrench.

Mo mount « Siege mem supomn its 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 hitch with the middle part of the rope around
the mortar close to the muzzle-band, the tie to the
front, and passes the ends up over the trunnions o the
rear, to nos. 5, 6,7, 8, 9 and 10. Nos. 1 and 2 run
their handspikes under the trunnions, and rest the butt
ends, beveled sides up, upon the ground or platform.

HEAVE AND HAUL.
384. Nos. 1 and 2 acting at the trunnions, and nos.

5,6,7,8,9and 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 shift the butts of their handspikes to the top
of the bolster, inclining the small ends a little out-
wards. Nos. 8 and 4, facing to the front, insert their
handspikes between the front of the cheeks and mor-
tar, in order to press its muzzle outwards and upwards.

HEAVE AND HAUL.

385. All act steadily together; nos. 1 and 2 lifting at
the trunnions, and nos. 3 and 4 at the muzzle. As
soon as the muzzle is sufficiently elevated to permit it,
no. 4 passes quickly to the front and inserts his hand-
spike in the bore. The men continuing to haul upon
the rope, the muzzle is raised and the trunnions descend
to their places. Nos. 1 and 2 then insert their hand-
spikes in the bore, and the gunner slips the rope from

e muzzle to their small ends. The men at the rope
haul upon it until the mortar is nearly vertical. Nos.
1, 2, 8 and 4 bring forward the bolts and cap-squares,
and assist the gunner to place them. This done, the
men ease away upon the rope, and allow the mortar to
rest upon the bolster.

To dismennt the mortar.

386. The instructor commands:

DISMOUNT THE MORTAR.

Nos. 1 and 2 place their handspikes in the bore.
The gunner making a double hitch with the middle of
the rope around their small ends, passes its ends to nos.
5, 6,7, 8, 9 and 10.

HEAVE AND HAUL.

887. The mortar is raised nearly vertical, and while

maintained in this position by the rope, the gunner and

nos. 1, 2, 3 and 4 remove the bolts and cap-squares, as
in no. 383. '
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Nos. 8 and 4, facing to the front, embar under the
breech of the mortar in order to hold it in its vertical
gosition. Nos. 1 and 2 take their handspikes from the

ore. The gunner places the middle of the rope
around the front part of the mortar close under the
muzzle-band.

HEAVE AND HAUL.

388. A smart pull upon the rope, aided by a heave
at the handspikes, pitches the mortar to the rear, where
it alights upon the muzzle. The cap-squares are then
replaced.
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LESSON XXVII,

To monunt a Siege NMortar wupon the moriar-wagon.
Mo dissmonunt the mortar.

A A~

(Prates XXVII, XXVIII anp XXIX. )

389. The implements necessary are:

23 Long rollers.

1 Bleck.

3 Half blecks.

23 Quarter blocks.

@ Wheel chocks.

4 Roller checks.

1 Trace-rope.

3 Windlass handspikes. Attached to the wagon.

Mo monnt a Siege Moriar upon the 10riar-swagon.

390. The mortar is upon its bed, which is upon the
ﬂound; the trail of the mortar wagon, its stakes and

Ister removed, is two yards in rear of the middle
transom.

391. The instructor having caused a long roller to
be placed under the bed, as in no. 304 and following,
commands:

RuN ur THE WAGON—HEAVE.

Nos. 5 and 6 embar under the stock, and, assisted by
nos. 7, 8, 9 and 10, run up the wagon until the middle
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of the trail touches the middle of the long roller. Nos.
3 and 4 chock the wheels front and rear. No. 4 stands
ready with a long roller.

Ric THE wINDLASS—HEAVE.

392. Nos. 1 and 2 go to the rear of the wagon and
attach the middle of the rope to the windlass; they are
assisted by nos. 7, 8,9 and 10. The gunner attaches
the rope to the rear manceuvring bolts. Nos. 5 and 6
embar under the front mancuvring bolts.

Nos. 1, 2,7 and 8 heave upon the windlass, and nos.
9 and 10 sress against the 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 butt ends
of their handspikes upon the stock, beveled sides down,
- just below the lower roller, and follow up the move-
ment. Nos. 3 and 4, aided by nos. 5 and 6 with their
handspikes, shift the rollers, and chock them whenever
necessary.

When the rear ends of the cheeks have arrived upon
the body of the wagon, the lower roller, on becoming
disengaged, is taken away by no. 4, and the mortar is
drawn up on one roller, until the rear ends of the
cheeks touch the rear cross-bar plate; nos. 9 and 10
holding their handspikes under tge rear maneuvring
bolts in order to ease the bed when it cants to the rear.
Nos. 3 and 4 chock the roller front and rear. Nos. 1
and 2 chock the windlass by allowing the handspike in
the upper mortice to rest against the mortar.

LIMBER UP.

393. Executed as in no. 312 and following; nos. 1,
2, 7 and 8 bearing down upon the handspikes of nos. 1
and 2, inserted between the windlass and the rear
crossbar, being careful to diminish their efforts in pro-
portion as the stock is raised.
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STOW THE MORTAR.

394. Nos. 1 and 2 cast off the rope from the windlass.
Nos. 7 and 8 take it to the front, being assisted to haul
upon it by nos. 9 and 10. Nos. 1 and 2 embar under
the rear manceuvring bolts. Nos. 3 and 4 take the
chocks from the roller. Nos. 5 and 6 stand ready with
}heir handspikes to ease the bed when it cants to the

ront.

HEAVE AND HAUL.

395. The mortar is drawn forward until it cants.
Nos. 3 and 4 give each a half block and wheel chock
to the gunner, who places them as fulcrums on the rear
of the wagon. Nos. 1, 2, 7 and 8 by repeated pur-
chases 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.

Remarks.

397. Should the mortar take a diagonal direction
upon the stock, it can be gradually righted by giving a
counter diagonal direction to one of the rollers.

When the lower roller reaches the nuts of the lunette
plate, it is relieved by shifting the upper roller. Nos.
3 and 4 are assisted in this operation by nos. 5 and 6,
who embar under the rear of the cheeks.

T'o dismonnt the mortar.
398. The instructor commands:
PLACE A LONG ROLLER—HEAVE.

Nos. 3 and 4 furnish the gunner with two half blocks
and 2 wheel chocks, which he adjusts as fulcrums 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. 1, 2, 7 and 8 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.

Ric THE WINDLASS—HEAVE.

899. Nos. 1 and 2, assisted by nos. 7, 8, 9 and 10,
wind the rope upen the roller of the windlass, and the
gunner attaches its ends by an anchor-knot to the rear
mancuvring bolts.

The mortar is drawn to the rear until the cheeks
touch the rear cross-bar plate. Nos. 7 and 8 embar
with the handspikes of nos. 1 and 2 under the rear
manceuvring bolts to ease the bed when it cants to the
rear. Nos. 3 and 4 chock the roller front and rear.
Nos. 1 and 2 secure the windlass by allowing the hand-
spike of the upper mortice to rest against the mortar.

UNLIMBER.

400. Executed as in no. 314 and following. The
“stock is carefully raised to free it from the pintle, and
then lowered without a shock to the groung. Nos. 1
and 2 insert their handspikes between the windlass and
the rear of the wagon, and are assisted by nos. 7 and
8 to bear down upon them. Nos. 3 and 4 place the
half blocks and quarter blocks at the end of the stock
to receive the lower roller, and then unchock the roller.

EASE Awav.

401. Nos. 1 and 2 allow the rope to unwind. Nos.
5§ and 6 place their handspikes as in mounting the mor-.
tar. Nos. 3 and 4 shift the rollers until the mortar
finally rests on one roller upon the half blocks.
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BACK THE WAGON.

402. Nos. 3 and 4 unchock 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 as in Lesson XX.

The gunner replaces the bolster.
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LESSON XXVIIX.

o monnt a Gun upon the meoriar-wagon.

o disssoswnt the g,

To monnt a Howitzer upon the meriar-wagon.
To dis 8 the howitzer. .

AA A~ AAAAA~ A A A

(Prates XXX anp XXXI.)

T

403. The implements necessary are:

3 Leng rellers.
1 Shert reller.
1 Half reller.
10 Blecks.
3 Hialf blecks.
4 Gun checks.
6 Wheel checks.
4 Roller checks.
P Skids.
1 Trace-repe. .
2 Windlass handspikes. Attached to the wagon.

To monnt & Gusn upon the moriar-oagon.

404. The piece is on two blocks, one under the front
of the trunnions, the other about a foot in rear of the
rimbases; the wagon, unlimbered, its stakes removed,
is in the prolon%?tion of the axis of the piece, its trail
on thglground about two yards from the knob of the
cascable.

14
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405. The instructor commands:
RAISE THE CHASE—HEAVE.

No. 2 inserts the butt of his handspike in the bore,
and is assisted by no. 1. No. 6 crosses his handspike
under that of no. 2, near the muzzle, and is assisted
by nos. 5,9 and 10. No. 8 crosses the handspike of
no. 4 under that of no. 2, eighteen inches from the
muzzle, and is assisted by no. 7. Nos. 3 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-
fox:e, just in front of the trunnions; they chock it front
and rear.

. LowER THE CHASE—HEAVE.

406. The men at the handspikes bear down the
chase. No. 3 removes the rear block, and assists no.
4 to place the long roller under the reinforce, about five
inches in rear of the trunnions; they chock it in rear.

RAISE THE CHASE—HEAVE.

407. The men at the handspikes raise the chase.
No. 4 removes the front roller, and the muzzle is
lowered to the ground.

RUN UP THE wWaGON—HEAVE.

408. The wagon is run forward, as in no. 391, the
stock under the breech, until the breech-rests upon a
" long roller placed by nos. 4 and 3 on the stock in rear
of the lunette-plate bolts. Nos. 8 and 4 chock the
wheels front and rear.
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Ri¢ THE WINDLASS—HEAVE.

409. Nos. 1 and 2 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 part innermost, and ties them by a right-
knot on the top of the piece; he then forms a loop of
the ends of the rope, inserting in it the handspike of
no. 4, in order to steady the piece, and places the short
roller on the ground under the chase.

Nos. 1, 2, 7 and 8 heave upon the windlass, and nos.
9 and 10 press against the rope with the handspikes of
nos. 1 ang 2 to prevent its turns spreading too much
upon the roller. Nos. 3 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 removed
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 against the knob
of the cascable. Nos. 3 and 4 chock the roller front
and rear.

RAISE THE S8TOCK ON FOUR BLOCKS AND A HALF
BLOCK—HEAVE.

410. Nos. 3 and 4, assisted by nos. 5 and 6, 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 rol-
ler to serve as a fulcrum. Nos. 1 and 2 embar upon
this half roller under the swell of the muzzle, inclining
the small ends of their handspikes outwards, and are
assisted by nos. 7and 9, and 8 and 10 respectively,
nos. 7 and 8 on the outside of the handspikes. Nos. 5
and 6 bear down upon the end of the stock with the
butts of their handspikes.

The muzzle is raised. Nos. 3 and 4 remove the long
roller. Nos. 5 and 6 embar under the trail perpen-
dicularly to the stock, in order to assist the men at the
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muzzle. Nos. 3 and 4 place a scaffold of two blocks
and a half block under and perpendicular to the stock,
near the 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. 3 and 4 move forward the
rearlscaﬂ'old until it rests just behind the manceuvring
staples.

y gradually raising the front scaffold, and repeating
the purchases, the stock is raised until the rear scaffol
consists of four blocks and a half block.

RUN UP THE LIMBER.

411. Nos. 3 and 4 remove the front scaffold. The
gunner and nos. 7, 8, 9 and 10 back the limber, and
raise the pole. Nos. 3 and 4 guide the pintle into the
lunette. No. 6 inserts the butt of his handspike be-
tween the fork and the stock in rear of the pintle.
Nos. 7, 8, 9 and 10 bear down the pole. Nos. 3 and 4
rt}alxqove the rear scaffold. No. 3 hooks the lashing-
chain.

To YOUuR poOSTS.

412. Nos. 1 and 2 and the gunner cast off the rope.
Nos. 3 and 4 unchock the wheels, and put in the stakes.
The implements are replaced, and all resume their posts.

o dissmonnt the gwn.

413. The instructor commands:

Ric THE WINDLASS.

Nos. 3 and 4 remove the stakes. Nos. 1 and 2
attach the rope by its middle to the windlass, and take
as many turns (about five) around the roller as will

allow the piece to descend. The gunner passes the
ends of the rope over and under the trunnions, 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 a loop
of the ends of the rope to receive a handsglike for
steadying the piece. No. 1 secures the windlass by
inserting a handspike in the upper mortice, and allow-
ing it to rest against the knob of the cascable.

UNLIMBER.

414. No. 3 unhooks the lashing-chain. Nos. 3 and
4 chock the wheels front and rear, and place a scaffold
of four blocks under the stock close in rear of the ma-
neeuvring staples. The gunner and nos. 7, 8, 9 and 10

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 top
of it. Nos. 1 and 2, assisted by nos. 7, 8, 9 and 10,
embar upon the half roller under the end of the stock,
and raise it. No. 4 removes the half block from the
rear scaffold, and, assisted by no. 3, moves forward the
scaffold under the bolster.

By gradually lowering the front scaffold, and repeat-
ing the purchases, the trail is lowered until it rests
upon one block. The men at the handspikes then em-
bar under the swell of the muzzle. No. 4 removes the
block, and, assisted by no. 3, places a long roller under
the reinforce just in front of the trunnions.

PLACE THE SKIDS.

415. Nos. 3 and 4 remove the front scaffold, and
place the skids, one on each side of the stock and
Eafallel to its direction, their inner ends opposite to the

olster.

14*
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EasE awar.

416. Nos. 1 and 2, assisted by nos. 7 and 8, allow
the piece to descend, and nos. 3 and 4 receive the
chase on a long roller at a point about two feet in rear
of the chase-ring. The piece is lowered until it rests
upon this roller on the skids. Nos. 4 and 3 place the
half roller under the reinforce about a foot in rear of
the trunnions.

BACK THE WAGON.

417. Nos. 3 and 4 unchock 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, the piece 1s placed upon two blocks.

To YoUR POSTS.

418. The stakes are put in, the implements replaced,
and all resume their posts.

hm‘ameﬂemmm@
Executed as for the gun.

419. To limber. Pass two handspikes across and |
under the trail, to which- aﬁply eight men, two at each
end of each handspike. Raise the trail and limber the

wagon.

420. To remove the long roller. Embar with two
handspikes under the muzzle, each on a fulcrum
formed with one half block and a wheel chock. Raise
the piece, and run the roller close to the muzzle. Take
a second purchase on the wheel chocks as fulcrums.
Raise the muzzle, withdraw the roller, and lower the
piece to its place on the wagon.
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e di. 8 the hoswitzer.

Executed as for the gun.

To unlimber and to place the long roller are executed
in the reverse manner to that prescribed in nos. 419
and 420.

Remark.

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
thelgronnd about two yards from the knob of the cas-
cable.

Raise the gun as in no. 362 and following, until it is
on a scaffold of one half block, three blocks, and a half
block on each skid, and the half roller under the trun-
nions. Maintain the piece on this half roller, and run
}hedwagon up until the side rails nearly touch the scaf-

old.

Raise the stock of the wagon on a scaffold of four
blocks placed crosswise under it just in rear of the sta-
ples. 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 half roller and the
half blocks from its scaffold, and place a second long
roller under the chase at its junction with the reinforce.
Attach the rope to the knob of the cascable, and run
the back to its place on the wagon.

The rollers are then removed, and the wagon lim-
bered, as prescribed in no. 410 and following.



164 MECHANICAL MANGUVRES. [parT 2.

LESSON XXIX.

Mo shift & Gun from one carviage to another.
To shift & Howitzer froms one carviage to another.

(Prate XXXIIL)

422. The implements necessary are:

3 Short rollers.
6 Wheel chocks.
6 Roller chocks.
1 Shifting-plank.
1 Trace-rope.

To shift @ Gun from enc carviage to another,

423. The piece is unlimbered; the spare carriage,
limbered—cap-squares taken off and elevating screw
removed—is placed accurately in prolongation of the
former, two yards from its trail.

424. The instructor having caused handspikes to be
inserted in the trunnion holes, as in no. 335 and follow-
ing, commands:

-BACK THE CARRIAGE.

Nos. 7, 8,9 and 10 apply themselves to the hind
wheels of the spare carriage, and nos. 5 and 6 apply
themselves to the fore wheels. The gunner directs
the pole, and the carriage is backed, wheel against
wheel, to the unlimbered carriage. Nos. 3 and 4 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
Elank, when he chocks it; runs the plank, which is

anded him by no. 6, under the chase as far as it will
go, beveled side down; places a roller on the plank un-
der the reinforce, as far forward as possible, nos. 1, 2,
3 and 4 depressing the muzzle for that purpose; attaches
the rope to the knob of the cascable, and passes its
ends to nos. 5, 6, 7, 8, 9 and 10; places a third roller
at the end of the plank on the stock of the spare car-
riage, with a roller chock in front of it, near the screw
box; and then applies himself to the rope.

Nos. 1, 2, 3 and 4 raise the chase, and the piece is
drawn back until its trunnions are over the chin bolts of
the spare carriage; they then depress the muzzle suf-
ficiently to enable the gunner to return the third roller
to the end of the plank. Nos. 7 and 8 take two turns
with the rope around the mancuvring bolts.

DRAW OUT THE CARRIAGE.

426. Nos. 3 and 4 unchock the wheels of the unlim-
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. 9 and 10 and 5 and 6 move
the carriage forward about six inches, when the chase
is lowered, the swell of the muzzle resting on the stocke
Nos. 9 and 10, assisted by nos. 8 and 4, draw the car-
riage slowly out, its trail two yards from the muzzle,
the gunner at the same time removing the plank.
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SLACK OFF.

427. Nos. 7 and 8 slack off equally and carefully
upon the rope, and ease the trunnions into their holes.

The short roller is then removed from under the rein-
force as in no. 331 and following. ‘

o shift & Blowitser from eme cnrviage to another.
Executed as for the gun.
Remark.
428. A piece may be shifted from one carriage to
another by placing it as prescribed in no. 371 and fol-

l(;awing, and then substituting the new carriage for the
old.
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LESSON XXX,
Mo shift &« Gun from iIhe moriar-wagon o its carviage.
o shift @ Gun from its carviage to the mortavr-swageon,
e shift « Howitzer from the moriar-wagon to ils carviage.
e shift & Howitzser from ils carriage to the worior-swagon,

[V

429. The implements necessary are:

3 Long rollers.
1 Short roller.
1 Half block.

6 Wheel chocks.
6 Roller checks.
1 Trace-rope.

To shift & Gun from the moriar-wagon to its carviage,

430. The carriage and wagon are both limbered, and
the head of the cheeks of the camage placed two
yards from the windlass.

431. The instructor commands:
L
PLACE THE LONG ROLLERS UNDER THE CHASE AND
REINFORCE—HEAVE.

The gunner places a half block and a wheel chock
on the end of the stock of the mortar wagon, or on the
fork of the limber, toserve as a fulcrum. Nos. 1and 2
embar with the handspike of the latter under the muz-
zle and raise the chase, nos. 4 and 3 at the same time
placing a long roller under the trunnions and chocking



168 MECHANICAL MANGUVRES. [PART 2.

it front and rear. Nos. 1 and 2 bear down the muzzle,
and nos. 4 and 3 place a second long roller under the
middle of the reinforce. The gunner attaches the rope
to the knob of the cascable, and passes it to nos. 7, 8,
9 and 10.

BACK THE CARRIAGE.

432. The carriage is backed, wheel against wheel
with the wagon, as in no. 424, and nos. 3 and 4 chock
the wheels in contact in front. The gunner places the
short roller on the head of the stock to receive the
breech. Nos. 3 and 4 unchock the long roller under
the trunnions. The others repair to the rope.

The piece is drawn back until the trunnions are over
the chin bolts. Nos. 7 and 8 take two turns of the
rope around the manceuvring bolts. Nos. 5 and 6 em-
bar between the chase and cheeks in order to relieve
the wagon from the weight of the muzzle.

DRAW OUT THE WAGON.

433. Nos. 3 and 4 transfer the chocks from the
wheels of the mortar wagon to the wheels of the piece,
and the wagon is drawn out two yards to its front, as in
no. 426. :

SLACK OFF.

434. Nos. 1, 2, 3 and 4 lower the muzzle, and nos.
7 and 8 slack off the rope equally and carefully, allow-
ing the trunnions to descend into their holes.
he short roller is then removed as in no. 331 and
following.

To shift & Gun from its carviage 10 the morior-wagon.

435. The carriage and wagon are limbered, and the
rear of the wagon 1s placed two yards from the muzzle.
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436. The instructor causes the short roller to be
placed under the reinforce, as in no. 326 and following,
and directs the gunner to attach the rope to the knob of
the cascable.

Nos. 1, 2, 3, 4, 5 and 6 lift and push at the muzzle,
and the piece is drawn back until the trunnions are
over the chin bolts, when nos. 7 aud 8 take two turns
of the rope around the manceuvring bolts.

BACK 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
backed wheel against wheel with the carriage. Nos. 3
and 4 chock its hind wheels in front; place along roller
on the rear part of the wagon under the chase; chock
it in front; and stand ready to insert the other long rol-
ler. The gunner takes off the rope and attaches it to
the muzzle. Nos. 83 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 breech
is slightly in advance of the breech 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 2, by bearing down the muzzle, enable nos. 3:and
4 to remove one of the long rollers, leaving the' othey
under the trunnions; they then embar under the muz-
zle, and lower it into the bolster. Nos. 4'and 8 run
out the remaining roller by the front.

DRAW OUT THE CARRIAGE.
Executed as in no. 426.

o shift a Hosritzer froms the wmortiwswagon 10 i1y calvibkge,
T shift a Hoswitzer from its carriage 10 tRhe ueortnt-swkgoN,

Both executed as for the gun. When the Wagon and
carriage are brought together, their hind wheels over-
lap each other so as to bring the head of the stock as
near as possible to the rear of the wagon.
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LESSON XXXIK.

To change or o gresse « wheel.

To dismeonnt a carriage and its limber.
To remount the carviage and its limber.
o dissornnt the mortar-songon.

To remmonnt the morinr-swagon.

(Prare XXXIIIL )

439. The implements necessary.are:

6 Blecks.
3 Malf blocks.
6 Wheel chocks.

o change or to gremse & wheel.

440. The piece may be either limbered or unlim-
bered. The spare wheel is lying upon the ground,
near the wheel to be changed.

441. The instructor commands:
CHANGE THE RIGHT HIND WHEEL.

The pole is moved to the left, and no. 3 chocks the
left hind wheel front and rear. The gunner being fur-
nished by nos. 3 and 4 each with one block, one half
block, and a wheel chock, lays the half blocks on the
ground, end ta end, under the right of the axle-body,
perpendicularly to the direction of the axletree; places
a block upright upon each of the half blocks; and upon
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the upright blocks wheel chocks to serve as fulcrums.
Nos. 2 and 6, assisted by nos. 1 and 5 respectively,
embar upon these fulcrums under the axletree.

HEeAvVE.

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 be
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 be changed, or greased,
by nos. 3 and 4.

444, In travelling the wheels should be greased at
least once in two days.

To dissmonunt a carriage and its Vimber.

445. The carriage is without its piece, and unlim-
bered, and the rear of the limber placed two yards from
the trail.

446. The instructor commands:

DISMOUNT THE CARRIAGE AND ITS LIMBER.

Nos. 3 and 4 chock the wheels front gnd rear; fur-
nish the gunner each with a block; remove the linch

1
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pins and washers; and, assisted by nos. 5 and 6, place
each a scaffold of two blocks under and gerpendicular
to the axletree, midway between its middle and the
wheels.

* RAISE THE TRAIL.

447. Nos 1 and 2 embar through the wheels under
the cheeks. Nos. 7, 8, 9 and 10 apply themselves by
hand to the stock. 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 upright block a wheel chock per-
pendicularly to the direction of the stock, and twenty
inches in rear of the axletree. In order to steady the
carriage, nos. 1 and 2, facing to the rear, embar under
the axletree and against the cheeks, the butts of their
handspikes on the ground.

LOWER THE TRAIL, AND TAKE OFF THE WHEELS.

448. The trail being borne down, the wheels are
raised free from the ground. Nos. 3 and 5 and 4 and 6
apply themselves to the wheels.

HEeAVE.

449. Acting together they lift them both off at the
same time, and let them fall outwards upon the ground.

RAISE THE TRAIL.

450. The trail is raised until the axletree rests upon
the scaffolds which are under it. The gunner then lays
two blocks one on top of the other, under and perpen-
dicular to the stock at the rear ends of the cheeks, and
places the wheel chock on them.



ArT. 8.] WITH THE HANDSPIKE. 173
LOWER THE TRAIL.

451. As the trail is lowered nos. 3 and 4 remove the
blocks from under the axletree.

RAISE THE TRAIL.

452. Nos. 1and 2 ease the head of the cheeks upon
the ground, and the gunner removes his two blocks.

LOWER THE TRAIL.

453. The trail is lowered to the ground, and nos. 3
and 4 replace the linch pins and washers.

To THE LIMBER.

454. Nos. 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 butt ends upon the splinter-bar; they are
assisted to lift by nos. 7and 8. Nos. 3and 5 and 4
and 6 apply themselves to the wheels.

Heave.

485. Nos. 1, 2, 7 and 8 lift the limber, and at the
same time nos. 3 and 5 and 4 and 6 lift off the wheels
and allow them to fall outwards to the ground. The
limber is lowered, and nos. 3 and 4 replace the linch
pins and washers.

To YOUR POSTS.

456. All resume their posts at the stock of the car-
riage, and replace the implements.

15¢
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To resmount the carriage and its limber.
457. The instructor commands:
MOUNT THE CARRIAGE AND LIMBER.

Nos. 3 and 4 each furnish the gunner with a block;
remove the linch pins and washers; and place chocks
nearly in the position which they will occupy when the
wheels are on. Nos. 1 and 2 stand ready to steady the
carriage by embarring under the front of the axletree.
Nos. 9, 10, 7, 8, 5 and 6 apply themselves by hand to
the stock.

RAISE THE TRAIL.

458. The trail is raised, and the gunner forms a
scaffold of his two blocks under and perpendicular to
the stock at the ends of the cheeks, and places a chock
upon it. Nos. 3 and 4 each take a block and repair to
the front of the axletree.

LOWER THE TRAIL.

459. The trail is borne down. Nos. 5 and 6 each
give a block to nos. 3 and 4 respectively, and nos. 3
and 4 form two scaffolds of blocks under the axletree.

RAISE THE TRAIL.

460. Nos. 5 and 6 assist to raise the trail. The gun-
ner shifts his two blocks; lays one upon the ground;
sets the other upright upon it; and upon the upright
block places the chock twenty inches in rear of the
axletree. .

LOWER THE TRAIL, AND PUT ON THE WHEELS.
461. The trail is borne down. Nos. 3 and 5 and 4

and 6 raise the wheels and bring them near the ends of
the axletree.
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HEeavE.

462. The wheels are put on at the same moment.
Nos. 3 and 4 tighten the chocks, and replace the linch
pins and washers.

LOWER THE TRAIL.

463. Nos. 1 and 2 embar through the wheels under
the cheeks. The gunner removes his blocks, and the
trail is lowered to the ground.

To THE LIMBER.

464. Nos. 1 and 2 insert their handspikes as in dis-
mounting the limber, and are assisted to lift by nos. 7
and 8. Nos. 3 and 4 remove the linch pins and wash-
ers, and, assisted by nos. 5 and 6, raise the wheels.

HEAvVE.

465. All act together and the limber is raised, and
the wheels put on at the same time. Nos. 3 and 4
replace the linch pins and washers.

o dissonnt the moriny-soagon,
466. The instructor commands:
DISMOUNT THE WAGON.

Nos. 1 and 2 run their handspikes under the wind-
lass and over the axletree, and are assisted to lift by
nos. 7, 8,9 and 10. Nos. 3 and 5 and 4 and 6 apply
themselves to the wheels. .

HEeave.

467. All act together and the wheels are lifted off
and allowed to fall outwards, when the body of the
wagon is lowered to the ground. '
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T'e remonnt the meorinr-wagen.

The wagon is mounted in the inverse way to that
prescribed for dismounting it.

Remark.

468. 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, just in rear of the axletree. Nos. 1 and 2
pass their handspikes under the axletree to nos. 5 and
6, and are assisted by nos. 7 and 8 and 9 and 10. Nos.
3 and 4, assisted by the chief of detachment and gun-
ner, take off or put on the wheels. . -
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LESSON XXXII.

To lower a harbette carviage froms its chassis, the piece
Being mounted, -

To ressonnt the barbette carviage upon its chassis.

To grease the rollers of a barbette carriage, the piece being
msonsnted,

To grease the forks of the traverse wheels. 4

(Prate XXXIV.)

469. The implements necessary are:

3 Blocks,

3 Half blocks.

4 Wheel chocks.

2 Planks, 15 feet long, beveled at the ends.
1 Field limber, ammunition box removed.

o lower & barbette carriage from éts chassis, the piece being
monnted.

470. 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:

RAISE THE TRAIL.

Nos. 8 and 4 chock the rollers; and place each a
wheel chock upon the rails near the maneuvring staples
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to serve as fulcrums. 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. 1. No.
4 stands ready with a block.

Heave.

472. As the trail is raised nos. 4 and 3 place the
block on the tongue under and perpendicular to the
transom and axle-tie.

REMOVE THE TRAVERSE WHEELS.

473. The gunner takes out the prop, and then ap-
plies himself to the end of the tongue to lift. No. 2

asses his handspike through the maneuvring loop, and
1s assisted by nos. 1,7 and 8. No. 6 crosses his hand-
spike under the tongue near the rear transom, and is
assisted by nos. 5, 9 and 10. All face to the front.
Nos. 3 and 4 stand ready to remove the traverse wheels.

HEAvVE.

474. The rear of the chassis is raised. Nos. 3 and
4 remove the wheels, and the chassis is gently lowered
upon the traverse circle.

PLACE THE PLANKS.

475. Nos. 3 and 4, assisted by nos. 5 and 6, form a
scaffold of a block and a half block on each side of the
carriage under and perpendicular to the chassis, about
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
about four inches in front of the middle transom,
beveled sides up.

- e
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BACK THE LIMBER.

476. The gunner and nos. 7, 8, 9 and 10 back the
limber up the planks; raise the pole to engage the pin-
tle in the lunette; and then bear down 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 unchock the wheels. All apply
themselves by hand, as in no. 320, and run the piece
carefully down the planks to the terre-plein.

Mo remownt the barbette carviage 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 6, 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 manceuvring bolts. Nos. 8
and 4 embar in a similar way over the rear manceu-
vring bolts. Nos. 5 and 6 embar under the rear of the
carriage wheels. Nos. 7 and 8 and 9 and 10 apply
themselves by hand to the limber wheels. The gun-
ner directs the pole.
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HEeave.

481. The piece is backed up the planks into battery.
Nos. 3 and 4 chock the wheels.

RAISE THE TRAIL—DRAW oOUT THE LIMBER.

482. The gunner and nos. 7, 8,9 and 10 bear down the
pole, while nos. 4 and 3 place a block under and perpen-
dicular 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 and 4 stand ready with the traverse
wheels. The men a({)p]y themselves to the rear of the
chassis, as prescribed in no. 473.

HeavE.

484. As the chassis is raised, nos. 3 and 4 put in the
wheels. The gunner replaces the prop.

The block under the transom and axle-tie is removed
by the means prescribed for placing it in no. 471 and
following.

Remark.

485. The iron parts of carriages which are not
lackered should always be kept well greased.

e grease the rollers of a barbelte carrviage, the plece being
msonnled.

486. The piece is run from battery as in no. 102.
Nos. 3 and 4 remove the wheels; place two half blocks
lengthwise on the rail of the chassis, one in front and
the other in rear of the roller to be greased; and upon
them two wheel chocks to serve as fulcrums. Nos. 1

v
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and 2 embar on these fulcrums under the front and
rear manoeuvrin% bolts, 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 back. Nos. 1and 2 ufibar. Nos. 3
and 4 put on the wheels.

o gremse the forks of the traverse wheals.
487. Raise the rear of the chassis, as prescribed in

no. 473, and remove the nuts of the fork bolts with a
wrench.

16
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LESSON XXXIKIKEK.

TOMManaQM.Mm carriage for &
Reonk te dsn postti

Te ¢ the hoswitzer.

T'e monunt the carviage wposn §ts chassis.

To dis s the howil: carviage from its chassis, the
picce being mownted.

o dis & the howil. .

e AN AL INANANPANAAAL

488. The implements necessary are:

. 1 Hialf roller.
4 Blocks.
3 Hialf blocks.
4 Gun checks.
2 Skids.
1 Hammer-wrench.

To place the chassis for & Bd-pdr. howitzer carviage for
Aank te i posili :

489. Two handspikes are passed across and ut}der
the chassis, one in rear of the traverse fork, the other
two feet from the pintle hole, and four men, one at
each end of these handspikes, lift the 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 { the howit

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 the
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.

The 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 2
bear down on the handspike in the bore. No. 6 passes
his handspike under the cascable, and is assisted to lift
by no. 5. The gunner and nos. 3 and 4 run up the car-
riage 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.

Te monnt the carviage wpon its chassis.

491. The gunner bears down on the roller-handspike.
Nos. 1 and 2, assisted by 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.

pThe gunner bears down on the roller-handspike.
No. 2 lays down the handspike, and all push the car-
riage forward; no. 6 with a handspike at the trail
assisting to pass it over the counter-hurters, and guid-
ing the flange of the roller into the guide space. (To

~
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pass it more conveniently over the counter-hurters, two
pieces of scantling, each about three feet long, four by
three inches, the ends beveled on opposite sides, with
a mortice on the lower side to receive the counter-
hurter, may be laid on the rear of the rails. The car-
riage will roll on these over the counter-hurters.)

No. 6 then passes his handspike across the breech of
the piece under the knob of the cascable. Nos. 5 and
6 place themselves at each end of this handspike. Nos.
3 and 4 take hold of the handles. Nos. 1 and 2 seize
the rings on each side of the cheeks. The gunner
bears down on the roller-handspike. All act together
and run the piece up the chassis into battery.

Nos. 1, 2, 5 and 6 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. 3 and 4, replace the fork and nuts,
and put in the pintle.

As these carriages are sent to the Forts with the tra-
verse wheels removed for the convenience of transpor-
tation, the chassis may be put in position, and the piece
mounted, before they are put on.

o dissmonnt the howilzer carviage from ils chassis, the
piece being mounted.

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 prolongation of the
chassis. The gun carriage is then run back until the
ends of the cheeks touch the counter-hurters.

The gunner bears down on the roller-handspike to
raise the trail as much as possible, and, assisted b,
nos. 3 and 4, who place the beveled ends of their hand-
spikes under the outer edges of the trail, passes it over
the counter-hurters on to the skids.

When the front rollers touch the counter-hurters, no.
2 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 back the carriage until the front
rollers rest on the skids. The carriage is then run
back on the skids until the muzzle is over their front
ends.

o di. ¢ the hositzer.

493. No. 2 inserts his 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. 3 and 4 lay .a block and a half block
across the skids, touching the head of the cheeks.
Nos. 1 and 2 lift at the muzzle, and no. 4 places the
half roller on top; the piece is rested on this half roller.

Nos. 1 and 2 bear down on the handspike in the
bore. Nos. 5 and 6 lift on that of no. 6, passed across
and under the cascable. 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. 3 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 be slewed in any direction,
rolled upon blocks, or placed in any required position.

16*
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ARTICLE 1V.

MANEUVRES WITH MACHINES.

( Prates XXXV, XXXVI, XXXVII, XXXVIII anvp XXXIX. )

494. THE macHINES usually employed in the me-
chanical manceuvres are: ‘

THE LIFTING JACK.
THE GIN.

THE SLING CART.

THE CASEMATE TRUCK.

These, with the implements used in the mechanical
manceuvres for siege pieces, enable the detachment to
manage the heaviest pieces of artillery in all cases
which the service ordinarily presents.
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The prolonges above described are those used in the
mechanical mancuvres; they should be designated by
their length, in order to distinguish them from those
used in field service.

The size of a rope is 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 square of the circumference in inches. In
practice a rope should not be subjected to more than
one-half this strain. It stretches from one-seventh to
one-fifth; and its diameter is diminished from onk-
seventh to one-fourth before breaking. A difference
of quality in the hemp may produce a difference of
one-fourti):n, in the strength of ropes of the same size.

The strength of Manilla rope is less than that of

~ hemp rope.

The above table is calculated for hemp rope.

The weight of Manilla rope is to that of hemp as
811 is to 1000.
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THE LIFTING JACK.

( Prate XXXV.)

496. This is a small but powerful geared screw,’
worked by two men turning its handle, which is chiefly
useful where the space to work in is confined, or where
the manceuvring detachment is reduced to a small
number.

The manceuvres with this machine are necessarily
blow; but 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; and hence, one
. or more of them should accompany every battery of
siege artillery.

497. As the foot of the lifting jack cannot raise a
weight sufficiently high for its head to get under it, a
piece of scantling called the Zifting 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 on its edge. If it is desired to lift a greater
height blocks should be placed under the bed.

498. All the manceuvres described may be performed
by seven men—one gunner and six other cannoneers.

The gunner adjusts the jack, and places the lifting
block.
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Nos. 1 and 2 carry and work the jack.

Nos. 3 and 4 chock and unchock the gun, wheels,
&ec., and place and remove the blocks and half rollers.

Nos. 5 and 6 assist to bear down the muzzle; alter-
nate with nos. 1 and 2 in working the jack; and aid nos.
3 and 4 to place and remove the blocks and half rollers.

.

e
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MAN@EUVRES WITH THE LIFTING JACK.

s

LESSON XXXIV,

ol piece lying on the gr d 2o pl Blocks des the chase
ond reinforce.
Mo resmove the dlocks.

499. The implements necessary are:

2 Blocks.
6 Gun checks.
1 Lifting block.

o piece lying on the gr d to place blocks wndesr the ch
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.
pply the foot of the jack under the swell of the
muzzlé, and move the block to the rear of the trun-
nions, so that the muzzle will preponderate as the screw
is lowered; place a block under the breech; raise the
muzzle again, and bring forward the front block to the
desired position.
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Mo remeove 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; insert
a handspike in the bore, as before, and apply the foot
of the jack under it; raise the muzzle and remove the
front block, letting the gun rest on the ground.

Remark.
502. The blocks mi§ht be 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,

Mo shift & piece from the trwnnion heoles to its travelling bed.
e shift & piece from its travelling bed to the trunnion heoles.

503. The implements necessary are:

3 Shert rellers.
3 Half blecks.
4 Wheel checks.
3 Reller checks.
1 Trace-repe.

To shift & piece froms 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 trun-
nions, the other under the reinforce; chock the latter
roller towards the muzzle, and remove the half blocks
from the stock.

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.

17
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507. Apply the head of the jack under the swell of
the muzzle and raise it, the breech resting on the bol-
ster; remove the rollers; lower-the piece to its travel-
ling position; untie the rope; replace the cap-squares;
and unchock the wheels.

o shift & pioce from iéts travelling bed to the truncnion holes.
508. Chock the wheels, and remove the cap-squares.

509. Apply the jack ugder the muzzle and raise the
chase, placing two rollers under the piece, one just in
rear of the elevating screw-box, the other midway be-
tween this and the trunnion holes; chock the former
towards the muzzle, and hold the latter in place until
the piece bears upon it.

510. Attach the rope to the neck 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, and
untie the rope.

511. Apply the head of the jack under the swell
inclining it towards the muzzle, and raise the chase so
as to allow the trunnions to pass over the chin holts;
ﬁush the piece forward until the trunnions are over the

oles; chock the front roller; bear down on the muzzle
to remove the breech roller; and lay a half block on
the stock in rear of and against 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
block from the stock; replace the elevating screw and
cap-squares, and unchock the wheels.

e e ————— -
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LESSON XXXVI.

ﬁm.s‘c‘e Gsese,

Mo dissnennt the gun.

Mo meownt an S-duchk Siege Howitzer.
o dissmownt the howilzer,

Teo change, to grease, or te raise a wheel.

e mmmm A ——

514. The implements necessary are:

3 Half rellers.
16 Blecks.

6@ Half blecks.

4 Wheel checks.

2P Skids.

T'o monnt & Siege Giwn.

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 piece, 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 trunniohs, their ends on
a line with the knob of the cascable.

517. Insert the small end of a handspike, heveled
side up, in the bore; aEpIy the jack under it and raise
the muzzle, placing a half roller under the trunnions.
Lower the muzzle by bearing down upon the handspike
in the bore, and place a han roller under the reinforce,
near the base-ring.



196

MECHANICAL MANGEUVRES.

[parT 2.

518. Continue the mancuvre by alternately raisinﬁ
the muzzle with the jack, applying it as may be foun
most convenient, and lowering it by means of the hand-

spike in the bore, as follows:

Raise 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 . . . .

Raise the muzzle, the lift-
ing block laid flat upon
the foot of the jack.

Raise the muzzle, the lift-
ing block placed upright.

Lower the muzzle . . .

LY

Raise the muzzle, the lift-
ing block upright.
Raise the muzzle, the head

of the jagk under the end
of the handspike in the

bore.
Lower the muzzle

Raise the muzzle, the lift-
ing block on edge upon
the head of the jack.

Lower themuzzle . . ..
Raise the muzzle, the head

of the jack under the
swell of the muzgle, and

the lifting block on edge.

Place a half block under
each end of the front
half roller.

Place a block under each
end of the rear half rol-
ler.

Place a half block.
Replace the half block by

a block.
Place a block.

Place a half block.

Replace the half block by
a block.

Place a half block.
Place a half block.

Replace the half block by
a block.

Replace the half block by
a block.
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Lower the muzzle . . . . . Place a block.

Raise the muzzle, the jack
and lifting block as be- | Place a half block.
fore.

Raise the muzzle; place

two half blocks under
the bed of the jack, and Replace the half block by

apply the head under the a block.
swell of the muzzle.

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. Bear down on the handspike in the muz-
zle 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 sufliciently high to allow the
chin bolts to pass under the trunnions; remove the front
scaffold, and back the carriage until the trunnions are
over the trunnion holes.

5%2. Lower the jack and let the trunnions descend
upon the ends of two handspikes inserted in the trun-
nion holes; bear down on the muzzle and remove the
half 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 the blocks and skids; replace the cap-
squares; ami .;1.nchock the wheels. ,
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"

o dissmotant the gun,
525. The carriage is unlimbered.

526. Chock the wheels; remove the cap-squares;
lay the skids parallel to the axis of the piece two inches
outside of the trunnions, the rear ends on a line with
the knob of the cascable; and place on each skid a
scaffold of four blocks and a half block, the middle of
each a little in front of the base-ring.

Insert the small end of a handspike in the bore;
lower the muzzle by bearing down on this handspike,
and place ‘a half-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 eight inches in front of the
trunnions; chock the wheels.

528. Place upon each skid a scaffold of four blocks
and a half block, the middle opposite to the trunnions;
lay a half roller on the blocks; lower the muzzle so as

“to allow the gun to rest upon the scaffold; and run'out
the carriage until the trail is two yards from the muzzle.

529. Continue the mancuvre by alternately raising
and lowering the muzzle as in mounting the piece,
diminishing the scaffold each time by a half block, S:)y
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 scaffold as far back-as possible,
with the front half roller on the front end of its support-
-ing blocks, the carriage can be run to battery, and- the
trail made to clear the blocks. - .

S —

- v -
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o weownst an Sdnch Siege Elowitzer.

531. 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 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 cheeks of the carriage,
and with their rear ends projecting one foot beyondatg:e
knob of the cascable. :

533. Raise the piece by the method alrea&y pre-
scribed for the gun, on two.scaffolds of four blocks and
a half roller.

'534. Move the front scaffold under the trunhnions.
Bear down the muzzle and move the rear scaffold un-
der the neck of the cascable, increasing its height at
the same time by one block.

535. Back the carriage until the travelling bolts
touch the front half roller; insert the small ends of two
handspikes in the bore with a chock over them to kee
them steady and even, and place the jack under their
projecting ends.

586. Lay the lifting block on the head of the jack,
which is raised on a b%ock, and run up the screw until
the piece is raised from the front half roller; take away
the front scaffold; back the carriage until the trunnions
are over their holes, and lower the screw until the trun-
nions settle in them; remove the rear scaffold, and put
on the cap-squares.

To dissmonnt the howitzer.

537. The carriage is unlimbered.

538. Choci( the wheels; remove the cap-squares;
and lay the skids parallel to the axis of the piece, far
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enough apart to clear the cheeks, the rear ends pro-
jecting one foot beyond the knob of the cascable.

539. Bear down the muzzle so as to raise the breech
sufficiently high to place under it a scaffold of five
blocks and a half roller, and rest the neck of the casca-
ble on the half roller.

540. Insert two handspikes in‘the bore, as prescribed
in no. 535, and place the jack, supported on a block to
give it sufficient height, under their ends. Raise the
piece until the trunnions clear the chin bolts; unchock
the wheels; back the carriage as close to the jack as
possible, and chock the wheels.

541. Place a scaffold of four blocks and the half
roller under the trunnions, or as nearly so as the tra-
velling bolts will permit, the front ends of the blocks
opposite to the trunnions; 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.
Remark.

542. This mancevre can be performed on the rectan-
gle of the platform as prescribed for the gun (no. 530).

o change, to grease, or to raise & wheel.

543. Apply the jack under the head of one of the
cheeks, or at the end of the axletree.

RV —
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THE GIN.

NS

544. There are three kinds of gins used in servige,
the Field and Siege, the Garrison, and the Casemate.
The last two differ from each other only in height; the
first differs from the others in construction and size.

Either of them may be used as skears, for garnish-
ing with their guns such works as are without ramps.
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THE FIELD AND SIEGE GIN.

( Prare XXXV.)

B ISPV VP S

545. When the gin is put together and raised, that
part included between the legs and pry-pole is called
the inside; the outside being the part without the legs;
the right corresponding to the right hand of a man
standing at the middle and outside of the windlass,
{)aci?ig towards it; the left corresponding to his left

and.

546. The detachment is composed of the same num-
ber of men, and told off in the same manner, as pre-
scribed in no. 238. " It having been marched to the
gin, the instructor teaches the men its nomenclature,
and explains the names and uses of the implements.

547." The odd numbers are placed on the right, and
the even numbers on the left side of the gin.

548. The gunner, or the chief of detachment, car-
ries the head of the gin (when Eut together); passes
the fall around the pullies at the head of the gin;
secures the loose end of the fall to the sling; hooks the
ii:gle block to it; and superintends the tieing of all

ots. *

No. 1 carries the foot of the right leg; works the
right handspike; and assists in passing the fall over the
pullies, in slinging the piece, and in moving the car-
riage.
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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 slinging the piece, and in moving the carriage.

No. 3 puts the braces in the mortices of the right
le%i works the inside handspike on the right; keys and
unkeys the right cap-square; and assists in moving the
carriage. '

No. 4 puts the braces in the mortices of the left leg;
works the inside handspike on the left; keys and un-
keys the left cap-square; and assists in moving the car-

riage.

aﬁeo. 5 carries the top of the right leg; places the
handspikes of nos. 1 and 3 in the mortices; and assists
in lgla.cing the sheaves, and in moving the carriage.

. 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. 7 and 8 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. 9 and 10 assist in carrying implements, in
moving the carriage, &c. -
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MANGEUVRES WITH THE FIELD AND SIEGE GIN.

LESSON XXXVII.

e put the gin together.

e reeve the fall.

To carry the gin when put together.
To reise the gies.

To meove the gin sokesn raised.

To loswer the gisn,

AmAAAA A~~~

549. The implements necessary are:

5 Handspikes.

1 Fall,

1 Sling.

1 Lashing-line.

1 Hammer-wrench.

3 Pieces of plank, with a small hole in each to receive
the points of the gin. -

o put the gin together.

550. The different garts of the gin having been
brousht to the place designated, the instructor com-
mands:

PuT THE GIN TOGETHER.

Nos. 1 and 2 bring up the windlass. Nos. 3 and 5
bring the right leg, and lay it with its outside under-

N TN A B
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neath, in its proper position with reference to the wind-
lass. Nos. 4 and 6 bring up the left 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 bolt them,
when they put in the sheaves and pry-pole. The gun-
ner 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
pullies. The §unner receiving from nos. 1 and 2 one
end of the fall, passes it through the left sheave from
below, and hands it back to them. They pass it
through the sheeve of the single pulley, (hooked, for
convenience, on the middle brace,{ and return it to the

unner, who passes it through the right sheave from
elow, and gives it to no. 1, by whom it is secured 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 2 one end
of the Fal], which he passes over the left sheave from
without to within. The fall is then reeved in the man-
ner prescribed.

o carry the gin swhen put together.
553. The gin is lying upon the ground, its outside

downwards.
18
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554. The instructor commands:
CARRY THE GIN.

The gunner applies himself at the head. Nos. 5 and
6 apply themselves at the ends of the upper braces.
Nos. 8 and 4 apply themselves at the ends of the mid-
dle braces. Nos. 1 and 2 apply themselves at the ends
of the lower braces.

555. The instructor, having indicated the direction,
commands: .

MaRcH.

The men lift the gin together, and march off, keep-
ing step.
556. The handspikes, fall, and sling may be carried
either on the gin or by the remaining men.
To raise the gin.
557. The instructor commands:

RAISE THE GIN.

The gunner applies himself at the head of the gin.
Nos. 1, 2, 8 and 4 apply themselves near the upper
brace. Nos. 5 and 6 each place a foot against the
lower ends of the legs to steady them.

HEAVE.

558. The gin is raised. Nos. 5 and 6 take hold of
the pry-pole as soon as there is no longer any danger .
of the legs slipping, and by pulling down upon it assist
in raising the gin.
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To snove the gin swhen 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; nos.
3 and 4 seize the butt ends. Nos. 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 lower the gin.

561. The gin is lowered in a similar manner to that
prescribed for raising it. Nos. 5 and 6 raise the pry-
pole and assist in easing the gin to the ground, the out-
side downwards.
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LESSON XXXVIIL.

To monnt & Gun.

To dissmonnt & Gun.

To mownt « Howitzer,

To dis ¢ & Howitzer.

o sling « Moriar monnted on its bed.
Mo sling « JMoriar withowt its bed.

562. The implements necessary are:

5 Handspikes.
1 Fall.
" 1 Sling.
1 Lashing-line.
1T Hammer-wrench.
3 Pieces of plank, with a small hole in each
to receive the points of the gin.

To meonunt & Gun.

It is immaterial upon which side of the piece the
" legs of the gin are placed, but for uniformity they are
generally placed on the right.

563. The gin being placed with its pullies directly
over the trunnions, and the foot of the pry-pole thirteen
feet from the lower brace, the instructor commands:

MOUNT THE PIECE.

No. 1 puts a handspike in the bore. No. 2 passes
the eye or loop end of the sling around the knob of the
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cascable; no. 1 passes the other end under the hand-

ike in the bore and hands it to no. 2, who draws it
fsfrough the loop and fastens it either by a knot or with
the lashing-rope. The gunner hooks the single pulley
to the sling just in rear of the trunnions, and fastens
the loose end of the fall to the sling near the same
place. Nos. 1and 2 then go to their places at the
windlass. The gunner applies himself to the handspike
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 back
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 po-
sition of the windlass, place their handspikes in the upper
mortices, and bear down until the ends of their hand-
spikes are near the ground, the other two handspikes
being inserted in the then upper mortices. 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, 3 and 4 bear down on the handspikes.
Nos. 5 and 6 in the mean time put the disengaged hand-
spikes in the upper mortices. The operation is thus
continued until the piece is raised to the required
height; no. 1 always giving the command Heave, and
nos. 5 and 6 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 bear
_ against the middle brace and legs.

18*
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RUN UP THE CARRIAGE.

566. All the men, except nos. 7 and 8, bring up the
carriage as in no. 369, until the trunnion holes are
directly under the trunnions.

SLACK OFF.

567. Nos. 7 and 8 slack off the fall slowly; the gun-
‘ner steadies the piece by means of the handspike
in the bore; and the piece is lowered into its proper
ﬁosition. Nos. 8 and 4 put on the cap-squares, and
ey them.

Remark.

568. If, from any circumstance, it is not 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 of
the piece; or, the trunnion-rings may be put on.

Hook the pulley to this sling or to the trunnion-rings;
bear down with one or two men on the handspike in
the bore to balance the piece, and when it is raised?
sufficiently high run the carriage under it, and place a
piece of handspike in the trunnion holes, and a block
aon the stock (or on the rear transom in a casemate car-
riage) to receive the breech. Lower the gun, the
trunnions directly over the trunnion holes, until the
lower surface of the gun bears on the piece of hand-
spike. Remove the shng from the trunnions, and run

e carriage, with the gun on it, back until the head of
the cheeks are in rear of a perpendicular let fall from
the head of the gin. Pass the sling around the chase;
hook the pully to it; and work the ﬁin until the weight
no longer bears on the piece of handspike in the trun-
nion holes; remove this piece, and lower the trunnions
to their places; bear down on the muzzle, and remove
the blocE from ufider the breech.



ART. 4.] WITH THE SIEGE GIN. 211

To dissonnt & Gon.

569. The gin is placed in the same position with
reference to the piece as prescribed for mounting it.

570. The instructor commands:
DISMOUNT THE PIECE.

The piece is slung, the cap-squares taken off, and
the running end of the fall passed around the windlass,
in the same manner, and by the same men, as pre-
scribed for mounting it.

The commands HEAVE, SECURE THE WINDLASS,
RUN OUT THE CARRIAGE, and SLACK orr, are then
given and executed in the manner already prescribed.

Remark.

571. If the ground is not firm, pieces of plank pre-
pared for this purpose, must be placed under the legs
and the pry-pole before raising the piece.

To ssonunt a« Howitzer,
To dis ¢ « Elowit:

A howitzer is slung, mounted, and dismounted in
the manner already prescribed for the gun.

To sling « Moviar monntod on its dbed.

« §72. The sling* is passed under the front notches,
then crossed over the top of the mortar and passed un-
der the rear notches. %’he 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 for the gun.

#Made of 4} in. white rope, 24 feet long, with the ends spliced
together.



212 MECHANICAL MANGUVRES. [PART 2.
o sking & Movtar without its bed.
573. The sling is passed around the trunnions.
o 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
against the opposite leg; the instructor then commands:

HALT—SHIFT THE FALL.

The windlass is secured as in no. 565. Nos. 7 and
8 hold on to the slack. The numbers at the handspikes
on the side towards which the turns on the windlass
have gained, overhaul a sufficient length of the end of
the fall and make a double hitch with it around the leg
below the lower crossbar, passing the end inside of the
windlass and braces to the chief of detachment, who
mounts on the windlass, and makes with it a rolling
hitch on the standing dpart of the fall, near the upper
brace, when he descends.

EASE Away.

575. No. 7 slacks off until the weight bears on the
end of the fall. .

SHIFT THE FALL.

576. Nos. 7 and 8 ease the slack. The men at the
handspikes shift the turns on the windlass to its oppo-
site end. Nos. 7 and 8 tighten them and hold on.

The men work at the windlass until the weight bears
on the fall, when the windlass is secured. The chief
of detachment unties the rolling hitch, and the mancu-
vre is resumed.
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Remarks.

577. Six men (including the chief of detachment)
- are sufficient for mounting or dismounting any siege
piece by the siege gin; but for the gu ose 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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GARRBRISON AND CASEMATE GINS.

R P SIS

(Prate XXXVI.)

578. The garrison and casemate gins differ from the
siege gin in having two braces of iron instead of the
three wooden crossbars or braces, and in having the pry-
pole inserted between the legs, which are kept together
by the clevis bolt. The upper pulley (generally 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 nailed to it, to
enable a man to mount to the head of the gin to hook
on the pulley and to reeve the fall.

580. The gin is lowered by gradully drawing out the
legs and pry-pole until the men can get near enough
towards the head to support it; it is then lowered upon
the piece or on the ground, as the case may be.

Ratchet windlass.

581. A ratchet windlass is now applied to gins,
and the handspike is inserted in a box to which a pawl
is attached. This pawl catches in the notches of 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 of the
ratcl;et, and prevents the windlass from turning back-
wards.

As the handspikes are kept in such a position that
the men can apply themselves with advantage, one
man is enabled with this windlass to raise double the
weight he could with one of the old pattern.
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THE USE OF THE GIN AS SHEARS.

582. By removing the pry-pole the legs of the gin
may be used as shears.
hen the garrison or casemate gin is to be thus
used, a block of wood of the same dimensions as the
head of the pry-pole, with a hole in it large enough to
receive the clevis bolt, must be inserted in place of the

pry-pole.

583. The detachment is composed of the same num-
ber of men and told off in the same manner as in no.
238. The paosts of the men are:

Nos. 1, 2, 3 and 4 at the handspikes.

Nos. 5 and 6 at the guys.

Nos. 7 and 8 at the slack of the fall.

Nos. 9 and 10 at the counter guy.
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MAN@EUVRES WITH THE GIN AS SHEARS.

LESSON XXXIX.

Te raise a piece aver the crest of & pareapet or edge of a wall.

Te lower a gicce over the crest of a porepet or edge of a&
sonll énse the ditck.

Te raice & piece and pass it through & casemate candraswre
or any similar opening.

To pass & picce throngh a casesmale embrazure or any sinsi-
lar opening and lower it into the ditck.

584. The implements necessary are:

3 Handspikes.

1 Fall. Or more, if the height requires it.

1 Trunnion-sling. Strong rope, the ends knotted or
spliced together.

1 Double prolonge. For the counter guy.

3 Simgle prolonges. Two for guys to the gin, and one
for steadying the gun.

1 Trace-rope.

3 Lashing lines. -

1 Single pulley and fall. Extra.

3 Mauls.

6 Stakes. 5} feet long, their heads banded with iron.

1 Collar. For the head of the gin.

o raise & piece aver the crest of «& parapet or edge of « swall.

585. The lower brace is removed. A piece of plank
two and a-half to three inches thick, with holes to

Y
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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.

586. 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:
EQuir THE GIN.

The chief of detachment moves five 1;]n).ces from the
head of the 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. No. 5 places a stake at the first, and
no. 6 one at the second point. Nos. 7 and 8 take each
a maul and -assist nos. 5 and 6 to drive these stakes,
giving them a 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 distances
cannot be observed; but guys should be given as
nearly this inclination as possible, and advantage taken
of any permanent objects to attach them to.)

No. 9, 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 foot of the
wall, and there places a stake; assisted by no. 10 he
drives this stake, inclining it from the gin, and then
drives a second stake, inclined as the first, two paces
beyond it.

}i‘he chief of detachment and nos. 1 and 2 reeve the
fall, &c., as prescribed in no. 551; attach the single
prolonges to the collar, and pass their ends to nos. 5
and 6, who sltsetch them in the direction of their stakes;
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attach the double pralonge ta the opposite side of the
collar; pass the end (into the ditch) to nos. 9 and 10;
and then place the collar on the head of the gin so as
to allow each guy to take its proper direction.

RAISE THE GIN.

588. The chief of detachment and nos. 1, 2, 3, 4,
7 and 8 raise the gin—nos. 5 and 6 slacking up their
guys, and nos. 9 and 10 assisting, by hauling on the
counter guy—and place it about two paces from the
crest. Nos. 5 and 6 take each a turn of his guy around
the first stakes, and slack or tighten it as directed by
the chief of detachment.

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 the counter guy is
attached to its stakes in a similar manner.

SLING THE PIECE.

589. Nos. 9 and 10 pass the trunnion-sling over the
trunnions. Nos. 1 and 2 overhaul the fall, and lower
the pulley into the ditch. Nos. 9 and 10 pass the hook
of the pulley through the bight 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. 563.

590. To tighten the knots and streich the ropes, the
instructor will cause the weight to be partly raised and
then lowered; and without altering the ropes he will
have the feet of the gin moved forward to within
twenty-five inches of the crest of the parapet or edge
of the wall.

591. The 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 6
observing their stakes and giving notice if ‘any thing
becomes deranged. After the weight bears fairly upon
the stakes, nos. 5 and 6 may be employed in other du-
ties if required. :

593. When the trunnions are about 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 bear 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 the case-
mate 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 brace, and passes the hook of the single
pulley throth the bight; and receives from no. 2 516
end of a fall, which he passes through the pulley.
No. 4 overhauls the end of 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 for the even
numbers will then be performed by the odd numbers.

The chief of detachment descends and takes a hand-
spike. No. 3 attaches a lashing-rope to the knob of
the cascable by a double hitch, and passes the end un-

-der the windlass between the legs. Nos. 3 and 4 haul
on this rope.
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Nos. 1 and 2 and the chief of detachment with their
handspikes, and nos. 8 and 4 at the rope, pass the
piece between the legs in a direction perpendicular to
the windlass, assisted in this, if necessary, by nos. 5,
6, 7 and 8; in which case the slack of the fall, held by
nos. 7 and 8, must be made fast. Nos. 5 and 6 lay
planks on each side of the piece at a suitable distance
to receive rollers. The chief of detachment places a
roller near the base-ring and chocks it on both sides.
Nos. 1 and 2 haul on the fall 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—EASE AWAY.

594. Nos. 7 and 8 ease the slack of their fall until
the chase is lower than the breech, and the weight is
transferred to the fall attached to the neck.

Haxr.

505. Nos. 3 and 4 unhook the pulley at the trun-
nions, and hang it on the second brace. Nos. 5 and 6
ue‘addy the piece with the rope at the cascable. Nos.
7 and 8 remove the fall from the windlass, and then
i:ldd 20:: by the slack of the fall, now held by nos. 1

RAISE THE PIECE.

596. The chief of detachment unchocks the roller
with a handspike.

The windlass is worked, and the chief of detach-
ment, as soon as he can, places a second roller in front
of the trunnions, and the ;iece is rolled back on the
fevel on which the gin stands.
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To lowery & piece over the crest of a parapel or edge of &
soall 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 this rope. The chief
of detachment and nos. 1 and 2 with their handspikes,
and nos. 3 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. 3 unties the rope from the cascable; fastens a pro-
longe to the trunnion-sling; and throws the end to the
men in the ditch.

LOWER THE PIECE—EASE Away.

599. Nos. 7 and 8 slack off the fall slowly, and the
piece is allowed to descend into the ditch.

To raise o piece and pass it through a casemale embrazwre
or any similar opening .

600. The additional implements necessary are:

_ 4 Handpikes.
2 Rollers.
1 Gun sling. (Or a piece of fall, about three times the length of
the gun.) In the ditch.

19¢

} iu the casémate-
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Besides the usual detachment for working the gin,
four additional men are required, who, with the chief
of detachment, are stationed at the embrazure to re-
ceive the gun.

601. The piece is in the ditch, the breech to the wall.

The gin is equipped as before on the edge of the
parapet, over the embrazure through which the piece
18 to pass. .

602. The men in the ditch attach each end of the
sling to the neck by a timber hitch, the bight of which,
laid on top of the gun, should reach nearly to the vent;
the hook of the pulley, attached to the fall of the gin, is
passed into this bight; the middle of a prolonge is made
fast to the cascable by a double hitch, and the ends
passed over the sling beyond the hook of the pulley;
these ends are then passed under the reinforce, brought
up oa top, drawn tight, and tied in a right knot.

Several turns are taken around the piece and over
the sling with a lashing-line a little in rear of the trun-
nions, and the ends fastened on top with a right knot.
(These knots may be made with a bow, or a tool handle
may be inserted in them, so that they can be easily
untied.) A prolonge is fastened around the trunnions
to serve as a guy to steady the piece while raising it.

The gin is worked as previously prescribed, and the
piece raised breech foremost. .

603. When the trupnions are as high as the sole of
the embrazure, the instructor commands:

HALT—BRING IN THE PIECE.

The chief of detachment places a roller on the sole
to receive the breech of the piece, chocks it towards
the ditch, and then unties the knot of the prolonge
which is around the breech. The assistants haul on
the end of this rope.
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RAISE 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 of detachment 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 the 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 embrazure.

To pars & picce throngh a casemale embrazure or any simié=
Inr opening and lower it inle 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 bind
the sling to the piece as preseribed in no. 602; attaches
the sling to the neck of the piece as prescribed in no.
602, the bight reaching a little in rear of the trunnions,
80 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 embrazure.

The carriage is run from battery and chocked firml
in its position. The assistants take a turn with eac{
end of the prolonge attached to the cascable, around
the rollers, or the naves of the wheels, or around a post,
or any other suitable fixture.

The piece is moved forward on rollers by handspikes,
until the trunnions are near the edge of the embrazure;
the hook of the pulley from the gin is then passed into
the bight of the sling, which is lashed to the piece as
prescribed in no. 602.
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The piece being steadied with the rope at the casca-
ble, is pushed forward until the trunnions are over the
edge of the embrazure and the muzzle inclines down-
wards.
RAISE THE PIECE.

606. The gin is worked until the weight bears on the
fall, when the instructor commands:

Havr.

The assistants remove their rope from the cascable,
asten it around the trunnions, and throw the end to
he menin the ditch.

LowER THE PIECE—EAsE Awav.
607. The piece is allowed to descend gradually into

the ditch, where the men place two blocks to receive
it, one under the muzzle, the other under the breech.
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THE SLING CART.

(Prates XXXVII ap XXXVIIL.)

B e e e

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.

ere 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 Aand siing
cort, 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 ﬁmg
the 10-inch columbiad, which requires five men addi-
tional.
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MAN@EUVRES WITH THE SLING CART.

R R LR

LESSON XL.

Te sling a Sicge Gun, Heowitzer, or Jorter.

o lower w Siege Gun, Howitzer, or Meorvtar te the grownd.
To sling a Seca-const Howitzer or Colnmbiad.

To sling a 10-inch Columbiad.

To sling a Sicge Morvtar monnted on its bed.

o sling a Sea-const NMortar.

To tramsport a siege picce short distances by « limber.

Te raise @ picce upon one or more blocks by @ limber.

o sling « picce on two Vmbers so that it may be transe
porited swith heorses.

A A e

611. The implements necessary are:

2 Blecks.

4 Wheel checks.

1 Slimg-chain. Of 36 links, with a short hook at each end.

1 Twe and ene-half inch repe. 45 feet long.

1 Slimg-chain. Additional, for a siege mortar mounted on
its bed.

o sling a Siege Gun, Howitzer, or Moriar.

612. The instructor commands:
BACK THE CART OVER THE PIECE.

Nos. 1 and 2 go to the end of the pole. Nos. 3 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. ‘

SLING THE PIECE.

613. No. 1 fastens the middle of the prolonge to the

end of the pole. Nos. 3 and 4 carry one end of the
.prolonge to the rear of the cart. Nos. 1and 2 raise
the pole by band, nos. 3 and 4 at the same 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
sling-chain over the piece in rear of the trunnions, car-
ries each end around the trunnions from the rear to the
front, and hooks them around the axle hooks, being
careful to take up all the slack. Nos. 1 and 2, assisted,
if necessary, by nos. 3 and 4, haul upon the prolonge
until the end ofy the pole can be reached by hand, when
they seize and bear it to the ground. The chief of
detachment hooks the cascable chain around the knob
of the cascable 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.

614. For transportation it should ordinarily be raised
higher; which can readily be done by blocking up the
piece and raising it again in the manner above pre-
seribed.

Mo lower & Siege Gun, Howitzer, or Mortar to the ground.

615. The piece is lowered to the ground by the same
means, but in an inverse manner to that just prescribed.
Nos. 1 and 2 bear the end of the pole to the ground.
The chief of detachment unhooks the cascable 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 manceuvre, it may be lowered to the
ground.

~ After the piece has been unslung, nos. 3 and 4 ease
the pole down carefully by means of the prolonge until
nos. 1 and 2 can reach it with their hands; the latter
then assist them in easing it down.

Mo sling & Sea-const Howitzer or Columbiad.
To sling a 10-dnck Colndiad.

Executed as prescribed for a siege piece in no. 612
and following.

To sling a Biege Movrtar monnied on its bod.

The instructor gives the same commands, and the
duties are performed by the same numbers, as prescribed
for a siege piece in no. 612 and following.

616. The sling cart is backed over the maorter, the
le being in the direction of the breech, and the axle
ectly over the trunnions.

If the bed is resting on the ground, it may be slung
bKnﬁrSt raising the pole neag; vertical, passing the
sling-chain around the front maneuvring bolts, hooking
it over the axle hooks, and hauling upon the prolonge.

It is then blocked up, and the sling taken off the
bolts and passed under the bed just in front of the cap-
square bolts; this brings the s’ling a little in front of
the centre of gravity of the mortar and bed.

The pole being now horizontal, nos. 1 and 2 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 ma-
neuvring bolts and over the pole, and then hooks it in
such a manner that the bed will be level when nos. 1
and 2 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 manceuvre.

617. The breech should always slightly preponderate
in order to prevent the pole from flying up.

To sling a Sea-coast Jertar.

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 to
that already prescribed for the siege mortar on its bed.

To transport a siege picce short distances by a lismber.

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 poll()a is slightly raised, and the -
chain passed over the pintle ang fastened. The pole
is borne to the ground, tge front block removed, and a
rope fastened over the pole and around the knob of the
cascable. The pole is then raised and the rear block
removed.

621. If the chain is passed around the piece an
nearer to the trunnions than prescribed, the pole will
have too great a tendency to fly up.

To raise & piece nupon one or more blocks by a lisnbder.

622. The trunnion-loops, or an ordinary chain, is
passed over the knob of the cascable and over the pin-
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tle, and made fast while the pole is raised. The piece is
then raised by bearing down the pole.

623. The wheels should not be chocked, as they will
soon find their proper bearing.

To sling w picce on tweo limbers so that it may be trass-
ported swith bherses.

624. The pole of one of the limbers is removed; a
block is placed under the trunnions; and the limber
run forward with its fork over the piece, the pintle
over the knob of the cascable.

The muzzle is raised and the front block removed.
The muzzle is borne down and the pintle fastened to
the knob of the cascable with the chain or lashing-rope.
The fork is borne down to the piece and lashed to it
around the reinforce.

The other limber is backed over the neck of the
piece; when the pole is raised and the neck attached
to the limber by taking two turns with a prolonge
around the pintle, and two turns over the fork in front
of the axletree, so-that the weight 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.

( Prare XXXVIIIL)

625. This machine is intended for moving sea-coast
ieces and their carriages in the galleries of casemate
atteries.

626. The detachment is composed of the same num-
ber of men, and told off in the same manner, as pre-.
scribed in no. 238.
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MAN@EUVRES WITH THE CASEMATE TRUCK.

LESSON XLI.

e pl a te chassis on the treck.
o loswer the chassés 1o the grownd.
o remeve the chassis from ihe casemate.
To place a gnn carviage on the truck.
To loswer the gun carriage o the gronund.
o e shift the gun carviage from the truck to its chassis.
o shift the gun carriage from ils chassis to the trwuck.

Aam A

627. The implements necessary are:

1 Leng reller.
3 Blocks.

3 Half blecks.
4 Briceles.

To ple - te chassis on the trwuck.

628. 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 part of the tongue of the chassis. Eight
men, two at each end of each handspike, raise the end of
the chassis. Nos. 9 and 10 and the chief of detach-
ment run the truck under the chassis near the men,
and turn it so that its axis may be in the same vertical
plane with that of the chassis, the end of the truck
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from which the wheel has been removed being on the
ground towards the rear of the chassis.

630. The men at the handspikes lift, and the truck
is run to the rear, until the centre of the wheels are
four and one-half to five feet from the centre of the
rear 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. 9 and 10 its rear. Nos.
3,4, 7T and 8 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 necessary
to overcome any obstacle. :

All move the chassis to its embrazure, the tongue
near the tongue hole.

To lowes the chassis to the gronund.

631. Two blocks are placed lengthwise under each
rail, and a half 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.
8 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. 9 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.

633. 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 that the tongue goes fairly into its opening.

634. If the roller runs out before the chassis is
placed, the sg:mer calls the handspike men to the front
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transom, raises it, and replaces the roller. When the
traverse wheels are on their circle he puts in the pintle.

e remove the chassis from the casemate.
-

635. The pintle is taken out. With two handspikes
passed under the front transom, the front of the chassis
1s raised, and the long roller placed under the rails.
The rear of the chassis is raised; the tongue run out
of the tongue hole; and the chassis placed upon the
truck as prescribed in no. 629 and following.

¢
Remark.

636. To prevent injury to the pavement planks
should be laid under the wheels of the truck.

Mo place a gun carriage on the truck.

637. The gun carriage is on the ground standing on
the head of its cheeks; the truck near it with its front
wheel and tongue removed.

638. The truck is run up, the end on the ground un-
der the guides, and its wheels chocked; the trail of the
carriage 18 lowered upon it. The trail is borne down
and the head of the carriage raised sufficiently high for
the gunner and assistants to replace the truck wheels
and tongue. Nos. 1 and 2 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 carviage to the grownd.

639. The front wheel of the truck is removed, and
its front transom rested on the ground. The carriage
is then raised on the head of its cheeks.

To shift the gun carriage from the truck te éIs chassis.

640. The front of the truck is (Flaced at right angles,
or nearly so, to the chassis, and as near to the front
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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 be
placed, and slewed until its axis is in a line with that
of the chassis. The trail is then lowered to its place.

To shift the gun carriage frems its chassis to the truck.

641. The gun 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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LESSON XLIIX.

To place a heary Gwn on the trvuck.

Te remmove a heavy Gwn from the truck and place it on two
Blocks.

To place & heavy Gun on the truck by «& gin.

v

642. The implements necessary are:

1 Lifting jack.
3 Half rellers.
8 Blecks.

4 Half blecks.
4 Gun checks.
4 Wheel checks.,
D Skids.

To place a& hoary Gwn on the trwuck.
643. The gun is on two blocks.

644. The skids are laid as prescribed in no. 516;
then by means of handspikes,.or the lifting jack, the
is raised on a half roller under the trunnions; the
alf roller resting on one block on each skid. The
muzzle is borne down and two blocks placed on the
round lengthwise side by side, their middle under the
ase-ring, and two others crosswise upon them; thus
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;
the 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 borne down—the 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.

%reMeahmy Gun from the truck and place it on
tewe blocks.

645. The muzzle is borne 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. (See no. 644.)

646. In mounting guns in a casemate gallery, the
carriage farthest from the door of entrance is to be
placed first, and its gun put in position, before the next
gun and carriage is brought in.

To place & heavy Gun on the truck by a gin.
647. The gun is raised by means of the gin, and the

truck run underit. The gun is then lowered to its place;
the trunnions just over the front of the middle transom.



238 MECHANICAL MANEUVRES. [PART 2.

LESSON XLIIXI.

To meswnt « G,
To dissmonnt « G,

648. The implements necessary are the same as pre-
scribed in no. 627, with the addition of a casemate gin.

T'e mownt a Gun

649. The carriage is traversed to one side; and the
un—on blocks, or on the truck cart—is near the mid-
gle of the casemate, the muzzle towards the embra-
zure. The gin is over the gun and carriage; the latter
on the side of the pry-pole. i

650. The gun is slung in the usual manner. The
gin is worked until the gun is raised sufficiently high,
when the chassis is traversed under it, and the gun car-
riase so placed that 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
b{ the points, a truck wheel, or a piece of three-inch

ank with holes to receive them, is placed under each
oot.

To dissmornt a G,
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 XLI1V,

To remove or to grease the truck wheels when the gun is
monnted.

652. The implements necessary are:

1 Maneuvring handspike. Siege.
1 Wheel chock. Siege.

653. The gun carriage is run from battery. Nos. 3
and 4 remove the linch pins. Nos. 1 and 2 place the
chock on the rail close to the front of the axletree, and
embar with the handspike, on the chock as a fulcrym,
under the understrap of the side of the carriage to be
raised.

Nos. 3 and 4 remove the truck wheel. The gunner
greases it as well as the spindle. Nos. 3 and 4 replace
the wheel.

Remarks.

654. 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 that have been standing some time
should be greased before being used.

658. A wrench should be provided for each battery,
and the nuts always tightened before the carriage is
used.



PART III

MISCELLANEOUS.

ARTICLE 1.

L s

TO EMBARK AND DISEMBARK ARTILLERY AND ORD-
NANCE STORES.

659. 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.

660. In estimating the weights, allow double for that
of bulky articles which occupy much space without
weighing much.

661. 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.

662. The articles must be divided among the vessels

according to the circumstances of the case; but as a

eneral rule place in each vessel every thing necessary

or the servi2ce required at the moment of disembarka-
1
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tion, so that there will be no inconvenience should other
vessels be delayed. .

663. If a siege is to be undertaken, place in each
vessel with each piece of artillery its implements, am-
munition, and the carriages necessary to transport the
whole or a part; the platforms, tools, instruments, and
materials for constructing batteries; skids, rollers,
scantling, and plank.

664. If a particular calibre of gun is necessary for
any operation, do not place all of one kind in one
vessel, to avoid being entirely deprived of them by an
accident to it. :

665. Dismount the carriages, wagons, and limbers by
taking off the wheels and boxes, and, if 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 to which it belongs.

666. The fixed ammunition must be carefully packed
in its prescribed boxes. The cartridge bags, fuzes for
shells, and their ammunition, either in substantial
boxes with rope handles, or in barrels.. Powder in bar-
rels, in a magazine constructed in a vessel to hold it.

667. Sponges, rammers, worms, and ladles should
be united in bundles. Other implements, intrenching
tools, levels, rules, &c., in bundles or boxes. Imple-
ments in bundles and boxes of complete sets, as far as
practicable.

668. Small arms should be in their prescribed boxes.

669. The contents of each box, barrel, or bundle
should be 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.

670. The position of the different articles in each
vessel should be noted in a column in the list on board.

671. Place the heaviest articles below, beginning
with the shot and shells (empty), then the guns, plat-
forms, carriages, wagons, limbers, ammunition boxes,
&c. Boxes of small arms and ammunition in the dry-
est and least exposed part of the vessel. The skids,
scantling, and boards may be in the more exposed
parts, or in the run.

Articles required to be 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 field pieces should be so placed
that they can be disembarked immediately, with their
carriages, implements, and ammunition; also the tools
and materials for throwing up temporary intrenchments
on landing.

672. When there are several vessels laden with
artillery and 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 vessels, 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 pieces. -

673. If it is necessary to reship, 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 for
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the disembarkation, according to the circumstances in
each case.

875. It ;nay be. necessary to establish temporary
wharves on tressels, and to erect shears, cranes, or
derricks.

676. On a smooth ss'mdy beach, heavy pieces, &ec.,

may be landed by rolling them overboard as soon as
the boats ground, and hauling them up with sling carts.
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ARTICLE 1II.

TABLES OF DIMENSIONS AND WEIGHTS OF GUNS, CAR-
RIAGES, SHOT, SHELLS, MACHINES, AND IMPLEMENTS ;
OF CHARGES FOR SHELLS; OF RANGES FOR HEAVY
ORDNANCE, &c. ’

21*
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67T7. Principal dimensions and weights of Guns.

Dimensions and weights.
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679. Principal dimensions and weights of Mortars.

IRON.
Heavy. Light.
13-in. | 10-in. | 10-in. | 8-in.
In. In. In. In
Diameter of thebore . . . . . |13 10 10 8
True windage . . A3 .13 .13 .12
Length of the bore, exclusive of the .
chamber . 26 25 15 12
Length of the l)ore, exclusive of the
chamber, in diameters . 2 25| 1.5| 1.5
Superior diameter of the chamber (at
the bottom of theshell) . . .| 9.5| 7.15 7.6 | 6.08
Inferior diameter of the chamber .| 7.25 5.64] 5 4
Length of the chamber . . . . .| 13 10 5 4
Whole length of the mortar . . 53 46 28 22.5
Distance from face of muzzle to front
of trunnions . . .| 41 37 20 | 16.5
Distance between the rimbases . . 36 7.5 | 20.5 | 16.25
Length of the trunnions . . . .| 85| 6.5 § 4
Diameter of the trunnions. . . .| 12 9 8 6
Lbs. | Lbs. | Lbs. | Lbs.
Weight . e+« e o < . « {11,500 5,775 1,852 930
680. Dimensions and weights of shot.
13-in. | 12-in. [ 10-in. | 8-in. | 42 | 32 | 24 ‘ 18] 12
In. | In In. In. | In.| In.| In.| In. | In.
Diameter . | 12.87| 11.87| 9.87 | 7.88 |6.84/6.25/5.685.17/4.52
Lbs. | Lbs. | Lbs. | Lbs. | Lbs.| Lbs.| Lbs.| Lbs.| Lbs.
Weight 204 | 231 | 128 | 65 [4R.7 32.624.4|18.5 12.3
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682. Dimensions and weights of spherical case shot.

8-in. | 42 k] 24 18

In. In. In. In. In.

Diameter . . . . 7.88|6.84 |6.25|5.68|5.17

Thickness of (True . . . T 65| .60 .55 .5
metal at Greatest . .| .725 .675] .625 .575 .525
the sides. ( Least . 675 .625[ .575| .525| .475

Thickness of metal at t:uzt;
hole .

e e e« v . o|1.6 |15 |15 (1.1 1.1
Radius of reinforce at fuze

hole . . . . . . . .38 2,751 2.5 [ 2.3 |2.1
Diameter of { Exterior . .| 1.2 [ 1.2 | 1.2 .9 .
fuze hole. ) Interior . . .96 | .975] .975| .735| .735
Lbs. { Lbs. | Lbs. | Lbs. | Lbs.
Mean weight , . . . . .| 30 |20.32] 16 | 11.86] 8.7

The thickness of metal at the fuze hole is supposed to
be measured in the axis of the fuze hole between the
spherical surfaces of the shell and 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. | Lbs. | Lbs.| Lbs.| Lbs. | Lbs.| Lbs.| Lbs.
Mean weight . .| 194 | 86 |43 | 30 | 21.60] 16 [12.5| 8

Carcasses are shells having three additional holes of
the same dimensions as the fuze hole, pierced at equal
distances apart in the upper hemisphere of the shell,
with their exterior openings touching the great circle
which is perpendicular to the axis of the fuze hole.
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684.  Dimensions and weights of grape shot.

L

8-in.l 42 32 24 18 |12

In. In. In. In. In. | In.
Diameter of large gauge, | 3.60 | 3.17 | 2.90 | 2.64 | 2.40 |2.06
Diameter of small gauge, | 3.54 | 3.13 | 2.86 | 2.60 | 2.36 [2.02
Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs.
Mean weight . . . .| 6.1 | 4.2|3.15| 2.4 1.8 |1.14

685.  Dimensions and weights of canister shot.

[ .

Eh. T &

aﬂ) 5‘;3

= = w23 > NS

2| 2 |48%| & |_%3
=) q

3|8 |33 | & |[amE

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.
Mean weight . . . .| 1.5|1.14 .86 .64 .43

686.  Dimenstons and weights of grenades.

Six-pounder spherical case shot may be used for
hand grenades, and shells of any calibre for rampart
grenades.
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687. Dimensions and weights of canisters.
Siege and garrison 8-inch
- Guns. Howitzers.

42| 32| 22| 18| 12 | Siege.| Sea-

. In.| In.| In.| In.| In.| In. In.
Height of finished canis-

ter . . . . . . .|8.78.17.35 6.8 12.03 12.35
Number of tiersof shot . | 4| 4 l 4| 4 4 4
Number of shot in each of

s@ < e,

the three lowertiers .| 7| 7| 7| 7 12 12
Number of shot in fourth

tier . . . . . . .| 6| 6| 6| 6 12 12
‘Whole number of shot . | 27 | 27 | 27 | 27 48 48

Lbs.| Lbs.| Lbs.| Lbs.| Lbs. Lbs. | Lbs.
‘Weight of finished eanis-
ter . . . . . . .|48(37 29|23|15|53.5] 54.5

‘ !

688. Dimensions and weights of a stand of grape.

8in.| 42 | 32 | 24 | 18 | 12

In.| In.| In.| In.| In. | In.
Height of stand between the
outsides of the plates . .| 9.85 8.75/ 8.2 | 7.5| 6.8 | 5.8

» Lbs.| Lbs.| Lbs.| Lbs.| Lbs. | Lbs.
Weight of stand complete . | 74.5/51.2539.75/30.61|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
pin and nut. )
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689. Principal dimensions of siege gun carriages and

limbers.

Height of axis of trunnionsabove theground,
Above the hori- {Gun . .
Vertical field zontal line . . } Howitzer,
of fire, Below the hori- {Gun .
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 .
Distance of the muzzle { Gun, in front of
of the piece in battery wheels
from the front of the | Howitzer, in rear
wheels, of wheels
Length of gun carriage, without wheels .
Length of limber, without wheels .
Length of limber, without wheels or pole .
Length of limber, with wheels and pole .
Length of the carriage, limbered up .
Whole length of the axletree .
Track of the wheels .
Height of the wheels . . .
Disk of finished wheel . .

s s |58
5 ] 6 Su
G} 1G] 5
i K c‘”-%
B | R Bue
& o | 5T
-— = o
In. In. In.
52.2 | 52.6 | 53
13° | 10 | 1?°
. . | 15°
4° £ | &
. . |10°
.|100 (101 {101
141 142 (142
30.74| 35.35| 35.34
. . 7.66
. (130 |133 |133.6
176.65/176.65/176.65
59.8 | 569.8 | 59.8
. |184.9 [184.9 |184.9
. |278.9 1280.9 |280.9
.| 81.8|81.8]|81.8
60 60 60
60 60 60
P] 2 2

22
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690. Principal weighg siege gun carriages and

ers.
g g 188,
S e P33
2|2 [Eg2
& ab $ L]
i
Lbs. | Lbs. | Lbs.
Gun carriage, without wheels . . . . .]1,440]1,542 | 1,714
Limber, without wheels . . . . . . .| 585| 585 585
One wheel . . 404 | 404 404
Gun carriage complete, without u'nplements, 2,248 | 2,350 | 2,522
Limber complete . .11,393 | 1,393 | 1,393
Gun carriage and llmberwlthoutxmp!ements 3,641 | 3,743 | 3,915

691.  Dimensions and weights of mortar beds.

Siege. R

£ s

] 3

. . "§ 2

8-in. | 10-in. 8 &

In.| In | In. | In.

Length . 42 |51.8| 31 22

Exterior wndth mcludmg manceu-

vring bolts . . <. .| 34 |40 15 22
Lbs. | Lbs. | Lbs. | Lbs.
Weight . . . . . . . . . .| 920(1,830| 132 | 280
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693. Principal dimensions and weights of casemate
carriages.
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696. Dimensions and weight of the sling cart.

DIMENSIONS. Large. | Hand.
In. In.
Length from rear of wheels to front end of pole 242.4 |160.75
Length of axletree . . .1 92 75.50
Height of wheels . . . .| 96 72
Distance between the wheels on the ground . .| 58.75 | 60.4
WEIGHTS. Lbs. Lbs.
One wheel . e e 701 .
Whole weight (wuhout slmg chams) e o] 2,282 (1,115
‘Trunnion-chain and rmgs N e 23 .
Sling-chain . . . e e e e e e 84 .

i

697. Dimensions and weight of the mortar wagon.

DIMENSIONS. Inches.
Length . e o« v . . . .| 143.8
‘Whole length when llmbered up C e e e e . .| 9287.85
WEIGHTS. Lbs.
Carrnge body without wheels . . . . . . . . . 984
One wheel . C e e e e e e e e e 404
Limber wuhout wheels . A 585
Carriage and limber com plete (wuhout unplemems) . .| 3,185
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699. Weights of implements.

KIND. Lbs. KIND. Lbs.
Trail-handspike . 7.25 ||Gunner’slevel . . . .| .6
Manmuvrmv-handsplke 8.25 ||Maul . . .10
Long manceuvring-hand- Quoin (for slege mor-

spike . . [ ] tars) . . 7
Truck-handsplke - 18.5 ||Chock . . ./ 1.4
Roller-handspike . . 7 Plummet. . . ., . .|1
Pass-box . . . . 7 Scraper . . . . . .| 2.3
Budge-barrel 15.5 |'Gunner’s s!eeve .25
gunner's havresack . lgg Basket . 4

ointing-wire . . . 54
gunnerg’s g}:mlet .. 88 Tarpaulins, g Sma]l Sin’ 9

ent-punc o o . n.| 5
Fingerstall .+« . . -003|| Mortar tompions, { 10-m. 7
Breech-sight . . . .65 ||Broom (corn) . . 1.25
Vent-cover . .45 (|Shell-hooks . . . ]
Lanyard (for friction pn- Funnel N I ]
l=‘mers) e e 2.(136 goz. 3

uze-setter . . 0z. 5
Fuze-mallet . . . 2.75 Powder measures, 11lb.] .75
Fuze-saw . . . . .15 3lbs. | 1.6
Fuze-rasp . . . . .75 || Tar bucket . . ]
Fuze-auger . . . . .3 || Watering bucket (lea-
Fuze-gimlet . . . . .1 ther) . . . |8
Shell-plug screw . . .31 [{Shovel 4.75
Fuze-plug reamer . . .| .3 [/Pickaxe . . . .| 6.5
Fuze extractor . . . .| 3.53 || Fellingaxe . . . . .[6
Gunner’s pincers . . .| .85 | Handbill. . . . , 2
Gunner’s callipers . .5 || Drag-rope .. . 116.5
Gunner’squadrant (wood)| .84 ||Men’s harness . . . |23

v ——
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701. Manner of sirapping shells.

Sabots for shells for heavy guns, howitzers, and
columbiads are made of plank.

The shells are placed in the sabot, and the straps put
on in such a manner that the fuze hole may fall in one
of the angles between two straps, and that the axis of

the fuze hole may stand at an angle of about 45° with |

that of the sabot. The eyes of the shell should not be
covered by the straps. The straps are fastened at each
end with two nails in the side, and two in the bottom
of the sabot. In loading the piece care must be taken
to place the fuze hole in the upper part of the bore.

702. Charges for shells for Mortars.

CHARGE. 13-in. | 10-in. | 8-in.

Lbs. 0z.| Lbs. oz.| Lbs. oz.

Tofilltheshell . . . . . . . . . 11 0] 50/ 2 9
To burst theshell . . . . . . . . 6 0| 201 O
To blow out theof}me e . d e 17) g (3) g (l) 4
. cannon powder . . 12
F 0:;:?;:&” of incendiar:'y match or
’ other composition . .{ @ 8| 0 6| 0 &6
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703. Charges for 3Izell:;'{or Columbiads and heavy
ns.

COLUMBIADS. GUNS.
CHARGE.

10<ip.| 8-in. | 42 | 32 24 18 12

* |Lbs. 0z.|Lbs. 0z.| Lbs. 0z.| Lbs. 0z.|Lbs. 0z.|Lbs. 0z.| Lbs. 0z.

Tofilltheshell,|3 41121 8{1 5|1 0/011/0 8

To burst the

shel . . .|1 6|1 0({012|011{0 8|0 7|0 5

Toblow out the
plug .|010(0 8{0 6/0 2/{0 2;0 130 1

For ordinary

service . .|3 0|1 8!1 4|1 0/012/010]|0 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 peculiar construction which contains the priming
of the fuze. The size of the plu§l 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
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the left hand column

n

the upper line and

ing in

base be

respectively.
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266 MISCELLANEOUS. [PART 3.
Ranges of Heavy Ordnance.
- :
“Kind of Ordnance. § - | | & | Remarks.
&2 |= |48
Lbs. ° /| Yds.
42-ppR. sEa-coast | 10.5 | Shot. [ 1 0| 775
On barbette carriage 03] « |3 0130
n tte carriage. . ¢
10.5] « |4 01,600
10.5 “ |15 01,95
14 o 10 770
14 “ |12 01,128
14 “ 13 01,380
14 “ |4 01,687
14 «“ |5 01,915
Shell.
10-1ncH ska-coast | 12 [90lbs| 1 0| 580
HOWITZER. 12 «“ 12 0] 891|Time 3sec.
On barbette carriage.| 12 “ 13 011,185} Time 4 sec.
12 « 1330 (1,300
12 ¢ 14 01,426 Time 5.25 sec.
12 ¢ |5 01,650 Time 6 sec.
Shot.
8-mcu coLumBiap. | 10 | 65lbs.| 1 0 | 919 | Axis of gun 16
On barbette carriage.| 10 “ |2 0]|1,116| feet above the
10 “ 13 0]1,402| water.
10 “ |4 0]1,608
10 “ 15 0/1,813
10 “ 16 02010
10 ¢« 18 02,397 | Shot ceased to
10 ¢« 110 0 2,834 | ricocheton wa-
10 ¢« 115 03,5831 ter.
10 120 0 |4,322
10 ¢« 125 04,875
10 s« 197 0 4,481
15 ¢ 127 30 | 4,812
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== = =% = ;
5 g
Kind of Ordnance. | o . 8 73 Remarks.
23| 2|5
[ M %]
Lbs. | Shell.| © ' | Yds.
10-1v. coLumBiap— | 12 (1001bs| 5 O | 1,604
Continued. 18 “« 10 0 448
18 ¢ 10 47
18 ¢« 12 011,100
18 « 13 01,239
18 LU 4 011,611
18 ¢ 5 011,865
18 ¢« 6 02,209
18 “« 8 0 |2,489
18 ¢« 110 02,848
18 | « 15 03200
18 “ 120 03,885
18 “ 1235 04,150
18 | « (30 04651
18 ¢« 135 04,828 | Time 35 sec.
: Shell.
12-vcH coLomeiap. | 20 [1721bs{10 0 {2,770 | Time 11 sec.
20 ¢« (15 03,731 | Time 16 sec.
20 ¢ 122 04,280 | Time 20 sec.
20 ¢« 125 0 |4,718 | Time 26 sec.
20 | <« [30 05,004 )
20 ¢« 135 05,339 | Time 32 sec.
20 ¢« (37 05,266 | Time 31 sec.
20 “ 139 05,064
25 ¢ 110 0 |2,881 | Time 11.5sec.
25 ¢« 115 0 (3,542 | Time 15 sec.
25 « 130 05,102
25 ¢ 135 0 {5,409 | Time 32 sec.
25 ¢ 137 015,373 | Time 32 sec.
25 ¢« 139 0 5,506 | Time 36 sec.
25 |1801bs(35 0 | 5,644
25 ¢« 139 05,615
28 “ (35 05,671
28 ¢ 139 0 |5,761 | 35 miles. Time
36 sec.
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Ranges of Heavy Ordnance.

Kind of Ordnance. Eu Remarks.

Powder.
Ball.
Elevation.

£

Shell.| ° * Yds.
300 | Time 6.5 sec.

10-1NcH sIEGE uoﬁ-. 90 1bs.[45
( 45

1 0
TAR. 1.5 0 | 700 ] Time 12 sec.
P] ¢¢ 145 0 | 1,000 | Time 14 sec.
2.5 “ 145 0 |1,300 [ Time 16 sec.
3 ¢« 145 0 | 1,600 [ Time 18 sec.
3.5 ¢ 145 0 {1,800 ] Time 19 sec.
) 4 “ 145 0 (2,100 | Time 21 sec.
Shell.
8-IN. SIRGE MORTAR. | 0,8 {451bs.[45 O | 209 | Time 6.75 sec.
0.12] ¢ 145 0 376 | Time 9 sec.
1.0 ¢ [45 0| 650 Time 11.5 sec.
1.4 ¢ 145 0| 943 | Time 14 sec.
1.8 ¢ 145 0 | 1,318 | Time 16.5 sec.
1.12] ¢ 145 0 |1,522 | Time 18.5 sec.
Q.Q ¢« 145 0 ]1,837 | Time 20.5 sec.
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