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 PART I - INTRODUCTION 

The four primary causes of accidents in historic weapons demonstrations using artillery are:

1. Rapid Firing
2. Poorly Maintained or Improper Equipment
3. Improper Drill
4. Improper Ammunition

This manual sets forth the procedures that must be followed by persons demonstrating 19th century field artillery to the 
public in areas administered by the National Park Service. It also provides instruction on proper maintenance, inspection 
and repair procedures. This manual must be used in conjunction with Director’s Orders, DO-6, Historic Weapons Demon-
stration Safety Standards and the Historic Weapons Program Manual.

Once an individual has completed training based on this manual. He/she will be able to perform historic weapons 
demonstrations that meet all NPS regulations and avoid all four of the primary causes of artillery accidents. This manual 
addresses basic nomenclature, equipment maintenance, ammunition manufacture, and drill. For additional interpretive 
information see the 19th Century Historic Weapons Reference Manual.

The information below largely comes from primary sources of the period during which the weapons described were 
used. Several generations of NPS historic weapons personnel have modified these original texts in order to improve 
demonstrator and visitor safety, make the original texts more comprehensible and to incorporate knowledge gained from 
years of actually using these weapons in the field.

The Park’s Certified Historic Weapons Supervisor is responsible for the training and safety of the demonstrators, as well as 
the safety of the visitors.  The following criteria will help determine when a demonstrator has been adequately trained.  
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PART II - ARTILLERY NOMENCLATURE

THE GUN

 1. The bore is the interior hollow 
cylinder which 	 receives the 
charge. It includes all the part bored 
out. 

2. The muzzle is the entrance to the 
bore.

3. The breech is the mass of solid metal 
between the bottom of the bore and 
the cascable. The seat for the hausse is 
behind the base of the breech.

4. The cascable is the projecting part 
which terminates the piece. It consists 
of the knob(a), the neck(b) and the 
fillet(c).

5. The reinforce is the thickest part to 
the body of the gun to offer resistance 
to the force of the powder and the 
shock of the projectile.

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

7. The swell of the muzzle is the 
large part of the gun in front of the 
neck; it gives strength to the gun at 
its termination to prevent the mouth 
from splitting from the shocks of the 
projectiles, and facilitates aiming. The 
muzzle sight is screwed into it.

8. The face is the front plane 
terminating the piece.

9. The trunnions are the cylinders at 
the sides of the gun, which support it 
on its carriage.

10. The rimbases are the short 
cylinders uniting the trunnions with 
the body of the gun. 

11. The vent is a cylindrical hole, 
terminating near the bottom of 
the bore, through which fire is 
communicated to the charge. It is 
bored through a vent piece made of 
wrought copper, which is screwed into 
the gun.
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THE HOWITZER

The nomenclature of the howitzer is essentially the same as the gun with the exception of a chamber at the breech to allow 
for the firing of heavy projectiles with light charges.

 

THE CARRIAGE

Carriage parts made of white oak are:

1. The cheeks are two pieces of wood between which the gun rests.
2. The stock is squared wood, in two pieces, joined to the cheeks and serving to connect the two parts of the carriage to-
gether. 
3. The trail is the curved part of the stock, which rests on the ground when the piece is in battery.
4. The axle body covers the axletree.
5. The wheels consist of the nave(a), spokes(b) and felloes(c).

Carriage part(s) made of brass are:

6.   The elevating screw box receives the elevating screw.
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Carriage parts made of iron are:

7. The trail plate is attached to the stock-trail and contains a stout ring, called the lunette, which receives the pintle hook of the limber
8. The large pointing ring and small pointing ring receive the handspike and are used to aim (“point”) the piece.
9. The trail handles are bolted to the sides of the trail and are used to lift it.
10. The wheel guard plates protect the stock from the limber wheels.
11. The prolonge hooks are nailed to the upper surface of the stock and are used to secure the prolonge.
12. The lock chain is placed on the side of the carriage. It serves to keep the wheel from turning.
13. The sponge and rammer stop is located under the stock to keep the sponge rammers from sliding.
14. The sponge rammers are held in place by two sponge chains.
15. The hasp of the sponge chain locks over the ear plate mortised into the side of the stock.
16. An ear plate, key and chain supports the worm.
17. The elevation screw is used to raise and lower the breech. It consists of the head and handles.
18. The trunnion plate protects the cheeks.
19. The cap squares are placed over the trunnions to hold them in place. The are fastened by chains, pins and keys.
20. The rondels are spacers between the cheeks and the stock. They are held in place by bolts.
21. The washer hooks for the handspike and the lock chain are attached to the bolts.
22. The handspike rings support the handspikes. The are stapled to the cheeks. 
23. The understraps are bolted to the cheeks and under the stock.
24. On the left and right understrap are implement hooks which support the sponge rammers and the worm. The center understrap 
has a hasp where the toggle on the sponge bucket is attached.
25. The wheel is attached to the axletree by means of a linch pin and washer. The washer prevents the pin from cutting into the nave.
26. The nave is reinforced by the nave bands.
27. The wheel is mounted with a tire.
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IMPLEMENTS

 1. The sponge rammer consists of the sponge head, the rammer head, staff and sponge. 
	 -The staff is made of ash or hardwood.  
	 -The sponge head is made of elm or poplar and held in place by dowels. 
	 -The rammer head is made of ash or elm and is held in place by dowels.  
	 -The sponge is made of oak-tanned saddle shearling or all-wool Brussels carpet.  
	 -The sponge is attached to the sponge head by means of copper or brass nails and a leather washer.
2. The worm staff is made of ash or hardwood and is mounted with a worm made of iron.
3. The sponge bucket is made of iron with a tarred interior. It consists of a lid (hardwood), handle, toggle and chain.
4. The tube pouch is made of leather.
5. The thumb-stall is made of buckskin. A small pad is filled with horsehair.
6. The priming wire is made of brass.
7. The lanyard includes a wooden toggle, cord and iron hook.
8. The gunner’s haversack is made of leather.
9. The trail handspike is made of hickory or oak and consists of a ring and staple, and key made of iron.
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THE LIMBER

1. The axle body(a) is the wooden part in which the axle 
tree(b) is placed.

2. The hounds are pieces of wood connecting the body of 
the axle to the splinter bar, and upon which the ammunition 
chest rests.

3. The fork is a piece of wood between the hounds, and 
forms an opening in which the pole is placed. 

4. The pole is held in place by a bolt and serves for hitching 
the wheel horses with the pole yoke.

5. The branches of the pole yoke are attached by means of 
sliding rings to the collars of the wheel horses, and support 
the pole.

6. The splinter bar serves for hitching the wheel horses with 
four trace hooks.

7. The foot boards are screwed to the hounds and the forks 
and are used when the cannoneers are mounted on the 
limber.

8. The pintle hook, on the hind part of the limber axletree 
serves to unite the limber to the carriage, and has a key and 
chain.

9. The pole prop is used to support the limber. It is put up 
by a chain and toggle.
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THE AMMUNITION CHEST

The ammunition chest is made of walnut.  Due to the 
exigencies of service during the Civil War, many were made 
of cherry.

10. The handles are used to move the chest.

11. The cover (or lid) is covered with copper sheeting and is 
nailed in place. 

12. Two hinges (a), a turnbuckle and hasp (b) secure the 
cover to the chest.

13. The corner plates protect the corners of the chest.

14. The front plate protects the chest from an accident 
involving the lunette.

15. The chest is held in place on the limber by means of a 
stop on the back strap (a), and two front straps(b), with stay 
pins and keys(c).

16. In the interior of the chest is a tray (poplar) with three 
finger holes to facilitate removal. A hole is bored into the 
bottom of the tray to let air pass when the tray is lifted out.

17. The chest is divided into the left half and the right half. 
The halves are further separated into divisions. Ammunition 
is placed in the divisions. The partitions (poplar) are held in 
place by bolsters (poplar) which are screwed into the chest.
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Wooden implements should be free 
from serious cracks and splinters.  
Sponges should be inspected closely 
for soundness.

The chest should be properly made, 
having non-sparking materials on the 
inside. All nails are countersunk and 
the heads puttied over.

The lid should fit snugly and be 
provided with a lock. The chest is 
to be kept locked when not serving 
ammunition.

The chest is clean and free of 
spilled powder. All equipment and 
ammunition are neatly and securely 
stored in the chest.

PART III - INSPECTION AND MAINTENANCE 

INSPECTIONS

Frequency of Inspections

The piece should be inspected before 
demonstrations and after the final 
cleaning on that particular day.  Ord-
nance in storage should be periodically 
checked.

Problems to Encountered During 
Inspections

Overall poor cleaning:  If the piece is 
not cleaned immediately after use, the 
residue will harden in the bore, par-
ticularly in small voids or pits.  This is 
very dangerous, as, in subsequent fir-
ings, this residue can retain a spark or 
smolder and ignite the cartridge breaks 
during ramming.  

Overall poor maintenance:  Be espe-
cially aware of cracks and checks on 
the cheeks and trail of the carriage 
since these areas receive the shock of 
recoil.

The wheels are the most critical and 
important part of the carriage. They 
should be tight and roll freely and 
straight. Spokes should give a “ring” 
when tapped with a wooden or leather 
mallet. Flat sounds indicate the pres-
ence of rot. Spokes that jiggle or move 
when grasped indicate shrinkage of the 
wood and the manufacturer should be 
notified for re-tightening or replace-
ment. The wheels should be rotated 
frequently to prevent rot of the felloes, 
especially if the piece is left on the field 
for appreciable amounts of time. Any 
wheel that has to be kept wet in order 
to be tight is unsound, and should be 
repaired or replaced.

Rot and insect infestation can be de-
tected by looking for blisters in the 
paint, a softness of the wood, tiny holes 
bored into the paint and evidence of 
fungus.  Areas where water can be 
harbored, such as between the spokes 
on the wheels, the prolong hooks, the 
lunette and the felloes of the wheels if 
stored in soft ground or grass especially 
susceptible to rot.
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Enlarged vent:  
Bore and vent measurements are 
taken annually and recorded in the 
Gun Book. Vents were originally .2” 
in diameter. A vent in excess of .25” 
in diameter should not be used as this 
may cause misfires. On reproduction 
guns, an extra vent piece should be 
purchased with the gun.

Condition of the bore:  
Injuries to bronze guns is minimal, 
except for the bending of the trunnions 
after long service or heavy charges.  
Internal injuries are caused by the 
action of the firing of the gun.  

Guns that have live fired may have 
dents and/or burrs (lodgements) 
caused by shot bouncing in the bore.

The entrance of the vent should 
be checked during inspections for 
corrosion.  The bottom of the bore 
under the vent should be checked for 
pits caused by the priming wire striking 
the bottom of the bore during drill.

The breech face should be checked 
during inspections to detect any 
deformities during manufacture caused 
by boring tools, or scarring caused by 
excessive use of the worm.

Iron guns will display the above defects 
in a less degree than bronze, except for 
corrosion of the metal.  The principle 
cause of injury in iron guns is from 
the rusting of the metal.  Iron guns 
that have liners cast in place will have 
a slight narrowing of the bore at the 
cascable.  Extra care should be taken 
if firing projectiles to ensure adequate 
windage as a shot may be fused-welded 
in the bore.

The following checklist should be used 
when inspecting individual pieces.  
Newly purchased ordnance should be 
inspected using this checklist prior to 
placing into service.

Recommended tools for inspections 
include:

--Rawhide mallet
--Craft knife (“X-Acto”) knife, or a 
pocket knife with a thin blade
--Pocket Mirror or “Mini-Mag” light
--Vent gauge
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MAINTENANCE

Following the Day’s Demonstrations

The cannon should be cleaned with 
mild soap (i.e. “Ivory”) and fresh 
water after the conclusion of the 
day’s demonstration. Use a sponge or 
brush to scrub the bore. The elevation 
screw should be turned up fully to 
allow excess water to run out the bore. 
Excess water should be wiped off the 
carriage. Fouling should be removed 
from the vent field with water and a 
toothbrush. The bore on iron cannons 
should be lightly oiled after being 
completely dried with a rag to prevent 
rust.

For better cleaning, you can use a 
pressure washer or the hose from a 
coin-operated car wash to clean the 
bore.

The sponge should be washed in soapy 
water after the day’s demonstration. It 
should be spun to prevent the nap from 
matting. The sponge should be allowed 
to dry in a standing position.

Since powder fouling deteriorates the 
fibers, sponges should be inspected 
frequently and replaced as necessary. 
In no case should a sponge be allowed 
to deteriorate to the point where there 
are loose threads and rotting of the 
material.

The worm should cleaned thoroughly 
of fouling and dried.

The sponge bucket should be rinsed 
and turned over to dry.

The priming wire should be wiped 
clean of fouling.

The ammunition chest is checked to 
ensure it is clean of any spilled powder.

The day’s entry is made in the Gun 
Book.

The piece should be kept limbered 
when on the field, the limber wheels 
chocked, the lock chain secured and 
the ammunition chest padlocked. If a 
piece must be kept in the field, then it 

should be covered with a tarpaulin to 
protect it from rain and dew.
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Long Term Maintenance

For long-term maintenance and 
preservation, the piece should not be 
left exposed to the weather. The piece 
should be kept in an unheated building 
or other similar structure. Carriages left 
exposed to the effects of the elements 
will deteriorate rapidly.

The Gun:

Notations on bore and vent diameters 
are recorded annually in the Gun Book.

Hardened fouling in the bore can be 
removed by use of a stove pipe brush 
of proper diameter attached to a staff.  
Fouling can also be removed by use of 
scrubbing patches.

The vent can be cleaned of fouling 
with a .177 caliber bore brush with a 
pistol cleaning rod. The vent should be 
covered while in storage.  

Iron guns in storage should be checked 
from time to time to see that moisture 
does not collect in the bore and re-
oiled as necessary.

The Carriage:

Some checking of the wood can be 
expected. Filling of cracks or checks 
should be done with soft, elastic 
filler that will allow expansion and 
contraction of the wood. Hard putty 
or similar products will sink into the 
crack and act as a wedge as the wood 
breathes.

It is recommended that cracks on 
horizontal surfaces be filled, since 
they would allow water to soak into 
the wood, shortening the life of the 
carriage.

All surfaces (carriage and implements) 
should be painted (or stained) as 
needed.

The elevation screw and the axle 
should be kept lightly lubricated with 
common ball bearing grease.

Implements and Accoutrements:

Rammer and sponge heads are securely 
fastened with hardwood dowels, and 
non sparking metals are used in the 
construction. During the off-season 
it is a good idea to soak the sponge 
head in boiled linseed oil, to minimize 
deterioration.  Paint as necessary.

The sponge bucket should be checked 
for rust and painted as necessary.  

Leather accoutrements should be 
cleaned with saddle soap to remove 
dirt. Gloves and gauntlets should be 
kept clean and flexible with saddle 
soap. Leather accoutrements should be 
removed from the ammunition chest 
prior to long-term storage. Dry leather 
can be restored with neats foot oil, 
Lexol or similar leather preservative.

Sponges should be covered when 
dried.
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PART IV - ARTILLERY DRILL

MANUAL OF THE PIECE

The movements and motions for 
each member of the detachment are 
derived from Barry, French and Hunt, 
Instruction for Field Artillery, 1860 
(Revised in 1864), which is by detail. In 
actual service the only commands given 
by the Gunner are “Load,” “Ready” 
and “Fire.”   

For the purposes of instruction of the 
detachment, or if desired to show the 
drill step-by step to the visitors, “Load 
by detail” may be used. This procedure 
may not be used when firing blank 
or live rounds. Although instructive 
for No. 1 and No. 2 cannoneers, this 
loading procedure can seem disjointed 
and time consuming for other members 
of the detachment and should be 
discontinued as soon as possible to let 
the detachment experience the normal 
flow of the drill.

In this procedure, the commands 
may be given by the Chief of Section, 
Chief of the Piece or the Gunner. Each 
member of the detachment performs 
his duties with the commands, which 
are: “Load by Detail—LOAD; two, 
three four: SPONGE, two three four: 
RAM, two, three; READY; FIRE; 
CEASE FIRING.” 

It is highly recommended that the 
demonstrators become familiar with 
the field artillery tactics of their 
historical period.  Several manuals 
are available, many in reprinted form, 
and the information contained in 
them varies little between versions.  
The demonstrator should become 
well familiar with Artillery and its 
Duties, Organization and Equipment 
of Field Batteries, The School of the 
Piece, Mechanical Maneuvers, and the 
Formations of the Battery.

Minimum Number of Demonstrators
The detachment for National Park 
Service artillery demonstrations 
shall consist of at least six people, the 
Gunner and Cannoneers No. 1 through 
No. 5. A separate demonstration 
interpreter is required to interact with 
visitors and monitor range safety.

Minimum Time Period Between 
Firings
Since rapid firing is one of the 
four principal causes of artillery 
accidents, it is not permitted in NPS 
demonstrations. A minimum of ten 
minutes must pass between firings 
during demonstrations. This pause also 
allows for interpretation to take place 
in between multiple firings.
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Required Dress and Safety 
Equipment

The demonstrators shall be dressed 
in all natural fabric period uniforms 
consistent with the time period being 	
interpreted.

All demonstrators must wear period 
uniform coats or jackets when firing. 

It is recommended that items which 
may encumber the demonstrator, 
such 	 as sabers, pistol holsters,  
haversacks, 	 etc. not be worn during 
the demonstration. Canteens may be 
worn or placed near the limber. If 
haversacks are worn, they should be 
nearly empty with no cups attached to 
the outside. 

Spurs should be worn only when a 
caanoneers is comfortable walking 
while wearing them.

Cannoneer Number One wears heavy 
protective gauntlets, similar to welder’s  
gloves.

Cannoneer Number Two wears 
buckskin or light leather gauntlets, 
similar to “cavalry” gauntlets.  

All  demonstrators will wear 
appropriate hearing protection.

PLACING THE PIECE

This action should take place adminis-
tratively unless the detachment intends 
to unlimber the piece prior to firing 
(see appendix). The piece is taken to 
the drill ground, unlimbered, and pre-
pared for action; the limber in position 
behind the piece, and facing towards 
it; the end of the pole 6 yards from the 
end of the trail handspike.  If arranged 
in sections, the pieces are 14 yards 
apart.
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RANGE REQUIREMENTS

-	 A physical barrier must separate visitors from the demonstration area.
-	 Limber must be at least 7 yards away from visitors.
-	 Gun must be at least 12 yards away from visitors.
-	 No visitors must be forward of the plane of the muzzle face.
-	 There must be at least 50 yards of clear area down range.
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COMMANDS FOR LOADING AND 
FIRING

In one-gun demonstrations the 
commands for loading and firing 
will be given by the Gunner. This 
procedure is somewhat in variance 
with the procedure used in actual field 
service. Since in a battery organization 
the Gunner would communicate those 
orders from the Chief of the Piece to 
his detachment.  For commands for 
firing by battery or by section, see the 
appendix of this manual.

For the purposes of this manual it is 
assumed that the Gunner will be giving 
these orders to the detachment directly. 
It may be well to consider, however, the 
use of a Chief of the Piece, or Chief of 
Section, as the interpreter as required 
by the National Park Service Historic 
Weapons Safety Standards. By doing 
this, the safety requirements will be 
satisfied, and historical accuracy will be 
enhanced.
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“TO YOUR POSTS”

 Gunner: at the end of the trail 
handspike.

Number 1: about two feet outside 
the right wheel; with guns, in line 
with the front part of the wheels; 
with howitzers, slightly in rear of the 
muzzle.

Number 2: about two feet outside 
the left wheel; with guns, in line 
with the front part of the wheels; 
with howitzers, slightly in rear of the 
muzzle.

Number 3: in line with the knob of the 
cascable, covering Number 1.

Number 4: in line with the knob of the 
cascable, covering Number 2.

Number 5: five yards in rear of the left 
wheel.

Number 6: to the rear of the limber at 
the chest.

Number 7: To the rear of the limber 
and to the left of Number 6, covering 
Number 5.

All face to the front.

If the Chief of Piece is present, he is 
posted opposite the middle of the trail 
handspike, outside and near the left 
cannoneers. In actual firing he takes his 
place on the right or left, where he can 
best observe the effect of the shot.

Note: The No. 1-4 position designations 

for 18th century artillery crews are 

based on the position of the cannoneer. 

For example, the No. 1 position is 

designated as the Front Left. The Gunner 

is called the Gun Captain and the No. 5 

is called the Powder Handler. There are 

no equivalent positions for No. 6 & 7 in 

the 18th century drill.

2 1

3

6

4

5

7

6 Yards

NOT TO SCALE
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SEARCHING THE PIECE

No command for securing or searching the piece can be 
found in the original manual. This is because the piece is 
meant to go into action after unlimbering and be secured 
prior to limbering. An administrative action for ensuring the 
piece is unloaded and free of obstructions or debris should 
be performed prior to each demonstration.

Prior to each demonstration, the gunner will ensure that 
the following procedure is performed when the detachment 
takes their posts. No command is give; this is simply an 
administrative action.

The No.3 will step in and put the priming wire down the 
vent to check for obstructions. If there are no obstructions, 
the No. 3 will cover the vent with the thumbstall while No. 
1 or No. 2 step in and worm the piece to remove any foil 
residue or other objects from the bore.

If there are obstructions in the vent, the Gunner will remove 
them using a punch or gimlet. Once the vent is cleared, No. 
3 will cover the vent with the thumbstall while No. 1 or No. 
2 step in and worm the piece to remove any foil residue or 
other objects from the bore.

“LOAD, READY, FIRE” – LOADING AND FIRING THE 
PIECE

The following tables give a brief description of the duties of 
each cannoneer at each command. Although each member 
of the detachment is assigned specific duties, the process 
can only be accomplished safely and effectively when all of 
the cannoneers work as a team.

The motions described below should like a choreographed 
dance to the observer. This manual cannot entirely convey 
the level of cooperation required to produce an efficient 
drill. Constant practice that leads to a comprehensive 
knowledge of each position and its relationship to the rest of 
the detachment is the only way master the duties described 
below.

Following the detachment tables, are detailed instructions 
for each member of the detachment based on the original 
manual as well as illustrations and additional reference 
tables.
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READY
Gunner No. 1 No. 2 No. 3 No. 4 No. 5
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FIRE

When the gunner commands “FIRE,” the No. 4 pulls the lanyard by shifting his bodyweight to the left and pulling his arm behind his 
body.
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KEY POINTS

Key Points at “LOAD”:  

- The steps of No. 1 and No. 2 as they 
approach the muzzle should be taken 
in concert.

- The duty of No. 3 to cover the 
vent until the No. 1 has cleared the 
wheel is the most critical part of his 
responsibilities during the loading 
sequence.

- The sequence for placing the round 
in the bore begins when No. 1 taps the 
muzzle. No. 2 should not turn to take 
the round until he hears the tap. No. 5 
should not open the haversack until the 
No. 2 turns to take the round.

Key Points at “READY”:  

- The Gunner should not give the 
“Ready” command until he is certain 
that all members of the detachment 
are in the correct position and that the 
range is clear.

- The steps back of No. 1 and No. 2 
should be made in concert.

- The side steps to the breech by No. 3  
and No. 4 should be made in concert.

- No.3 must should not place his fingers 
through the priming wire loop nor 
place his hands or fingers on top of the 
wire.

- If No. 3 does not feel the round being 
punctured, he should call “STOP” 
immediately so the charge can be re-
seated.

- Eye contact between No. 3 and No. 4 
is critical to ensure that No. 3 sees the 
nod signal to return to his post.

Key Points at “FIRE”:  
- The Gunner should not give the 
“Fire” command until he is certain that 
all members of the detachment are in 
the correct position and that the range 
is clear.

- No. 4 must use his body motion to 
pull the lanyard. Use of the arm may 
result in a whipped primer.

When the gun fires, all cannoneers 
will immediately begin their duties for 
the “Load” command without further 
orders from the gunner. The gunner 
will wait until the No. 1 to insert the 
sponge before commanding:
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“CEASE FIRING”

At the command to “Cease Firing,” all cannoneers but No. 1 and No. 3 will return to their posts. No. 1 will finish sponging 
the bore and return to his post. Once No. 1 is outside the wheel, No. 3 will return to his post.

At the conclusion of every firing, the Gunner will ensure that the piece is searched as described above.

At the conclusion of the demonstration, all implements should be secured unless enough members of the detachment will 
remain at the piece to ensure visitors will not trip or otherwise injure themselves.
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INSTRUCTION FOR INDIVIDUAL POSITIONS

The following are more detailed descriptions of the duties of each position. Although these duties may be practiced indi-
vidually, it is best to train as a detachment so that the cannoneers develop an understanding of how their individual duties 
mesh with those of the other members of the detachment.

DUTIES OF THE GUNNER

The Gunner: 
- Gives all executive commands in action during a one-gun demonstration;
- Is responsible for ensuring that all the numbers perform their duties correctly;
- And helps ensure that range safety is maintained during a demonstration. 

1. On receiving the command or signal to commence firing, he gives the command “Load.”

2. He takes hold of the trail hand spike at the end with his right hand and at 
the center with his left. He places his knee against the handspike near the left 
hand. He points the piece by using his body against the handspike as a lever to 
drag the trail left or right.
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3. When the gun is pointed, the Gunner moves to the 
breech and places the hauuse on its seat. He leans down 
to look through the hausse by bending the left knee and 
keeping the right leg extended to the rear. He adjusts the 
elevation by turning the elevation screw.

4. When No. 3 goes to the trail handspike, the Gunner will 
indicate to him the direction by tapping on the trail. He taps 
on the right side to aim the muzzle to the right and taps on 
the left to aim the muzzle to the left.
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5. As soon as the Gunner is satisfied with the aim, he makes a 
signal by raising both hands (the “touchdown” sign), so that 
No. 3 may resume his position at “To your posts.” 

6. He then removes the sight and moves to where he can 
best observe the detachment and range, gives the command 
“Ready.” 
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“TWO”

No. 1 No. 2 
3. He steps obliquely to the left with his 

left foot, planting it about halfway 
between the piece and the wheel, and 
opposite the muzzle. While making this 
step he brings his right hand to his 
chest placing the sponge staff at a 45 
degree angle across the body. 

3. He steps obliquely to the right with his 
right foot, planting it about halfway 
between the piece and the wheel, and 
opposite the muzzle. 

Note:  When stepping in No.1 will insure that the distance he places himself in front of the muzzle will not be so great as to pre-

vent his body from being behind the muzzle when the charge is seated. In most cases, the mid-line of the body will be aligned with 

the muzzle face.



29

“THREE”

No. 1 No. 2 
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Note:  The No. 1 should generally insert and remove the sponge rammer by straightening and bending the knees. If it is necessary 

to take a step while ramming, the No. 1 will take care to keep the body refused from the piece..
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“FOUR”

No. 1 No. 2 
6. While looking at the vent, the No. 1 

inserts the sponge head into the bore. 
7. He drops his left hand behind his thigh 

and straightens the right knee while 
bending over the left. This shifts the 
body back towards the breech and will 
slide the sponge to the breech face. 

6. Remains in position looking back 
towards the limber. 

7. Remains in position looking back 
towards the limber. 
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“THREE”

No. 1 No. 2 
11. He turns the staff by turning his right 

wrist to the right until the rammer is 
facing the muzzle. 

12. He holds the staff with the left hand 
near the rammer while sliding the right 
hand towards the sponge. 

13. He gently taps under the swell of the 
muzzle to signal No. 2 to insert the 
round. 

14. Remains in position until No. 1 steps 
back outside the wheel. 

15. Remains in position until No. 1 steps 
back outside the wheel. 

11. Remains in position looking back 
towards the limber. 

12. Remains in position looking back 
towards the limber. 

13. He turns his upper body to the right 
and takes the round from the haversack 
that is opened by No. 5 when No. 2 
turns. 

14. He faces to the left and places the 
round (powder charge to the rear) into 
the bore. 

15. He steps back outside the wheel using 
three steps staring with the left foot.  
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“FOUR”

No. 1 No. 2 
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Notes for No. 1:  

- The only time both hands will be on the sponge-rammer while the charge is in the bore is when inserting the end of the rammer.

- It may be necessary to push the charge into the bore slightly in order to slide the right hand up to the sponge. This is hand 

position is critical to ensure a proper ramming motion.

Note for No. 2: It is recommended that a mark be placed on the rammer staff  to indicate how much of the staff should be beyond 

the muzzle when a blank round is fully seated. 

Note for No. 1: No. 1 should get the right hand as close to the sponge as possible. This will make the ramming process easier.

Note for No. 2: No. 2 must check the round to make sure the powder charge is facing the rear when he inserts into the bore. 





35

“THREE”

No. 1 No. 2 
23. He steps back outside the wheel using 

three steps starting with the right foot 
and turns the sponge rammer so the 
rammer rests on the right toe. 

23. Remains in position looking across the 
gun.  
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No. 1 No. 2 
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“READY”
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“FIRE”

No. 1 No. 2 
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No. 3 No. 4 
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Note for No. 3:  The No. 3 must cover the vent before the No. 1 begins sponging and remain in that position until the No. 1 has 

stepped outside the wheel.

Note for No. 4:  Most commercially made primers have rings that are aligned vertically making it impossible to point the open 

part of the lanyard hook up.

“LOAD”
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“READY”

No. 3 No. 4 
9. He steps to takes one large side step 

to the left. 
10. Puts the priming wire down the 

vent gripping it with the thumb and 
forefinger to prick the charge. 

11. Waits for the No. 4 to insert the 
primer and play out the lanyard. 

12. Holds down the lanyard with the 
fingers of the left hand along the 
side of the breech. 

13. Makes and maintains eye contact 
with No. 4. 

14. Stands fast. 
15. When the No. 4 nods, returns to his 

post using a large side step. 
16. Stands fast. 

9. Takes one large side step to the 
right. 

10. Waits for the No. 3 to prick the 
charge. 

11. Inserts the primer into the vent and 
plays out about 6 inches of the 
lanyard for the No. 3 to hold. 

12. Waits for No. 3 to hold down the 
lanyard. 

13. Makes and maintains eye contact 
with No. 3. 

14. Side steps to the side and slightly to 
the rear with the arm help parallel 
to the ground until the lanyard is 
taught. 

15. Makes a pronounced nod to the 
No. 3. 

16. Once the No. 3 is clear of the wheel, 
he turns his head to look away from 
the gun. 

 

Notes for No. 3: 

- At no time will the fingers of the right hand be placed through the ring of the priming wire or the hand placed on top of the ring.

- If the No.3 does not feel resistance from the foil when pricking the, he should call “STOP.” This may indicate the charge is not 

properly seated, and the gunner may command that it be re-rammed. Do not re-ram a round once fire has been introduced to 

the bore.

Note for No 4: Take care when assuming the firing position not to pull the lanyard in such a manner as to prematurely fire the 

piece.
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9 10 10

11 12 12

15-1613-14
“FIRE”

No. 4 leans his bodyweight to the left by bending his knees and lets his right arm pass behind his body.
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DUTIES OF THE NUMBER 5

“TO YOUR POSTS”

The position of No. 5 is covering the 
left wheel, 5 yards in rear of it. The 
haversack is worn, hung from the left 
shoulder to the right side.

1.	 At the command “Load,” No. 5 	
	 walks to the ammunition chest.
2. 	 Opens the haversack to allow 	
	 No. 6 to place the round in the 	
	 haversack so that the cartridge 	
	 (powder) will be to the front. 	
	 This will ensure the powder 	
	 ends up below the vent when 	
	 loaded.
3. 	 Takes the round to No. 2, stop	
	 ping at the Gunner for fused 	
	 rounds (See Below). 
4. 	 When No. 2 turns to take the 	
	 round, holds open the pouch, 	
	 and No. 2 takes out the round 	
	 with both hands. 
5. 	 Returns to his “To Your Posts” 	
	 position and watches down	
	 range area directly in front of 	
	 the gun for safety issues until the 	
	 gun fires.

“LOAD”

Notes:  

- For rounds with extenders or heavy foil 

in front, it is critical that the No. 5 ensure 

that the round is placed in the haversack 

properly so that the powder will end up 

below the vent when loaded. The No.2, 

and sometimes the gunner, should also 

check the round placement before it is 

inserted into the gun.

- In firing shells or spherical case, the No. 

5 shows the fuse to the Gunner before 

delivering the charge to No. 2. The No.5 

will stop near the gunner’s aiming posi-

tion and shout “Gunner, case (or shell) 

___ seconds.” When the gunner turns, the 

No. 5 opens the haversack allowing the 

gunner to inspect the round. The gunner 

may send the round forward by saying, 

“yes,” and nodding.

- Should an emergency occur before No. 

2 inserts the charge, No. 5 will go to the 

piece and have the charged replaced in 

the haversack, until the emergency is 

corrected or, if the firing demonstration 

is cancelled, he immediately returns the 

charge to the ammunition chest.
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DUTIES OF THE NUMBER 6 DUTIES OF THE NUMBER 7

No. 6 is stationed in the rear of the 
ammunition chest, and issues the 
ammunition, making sure that the 
round is placed with the charge 
(powder) facing forward in the 
gunner’s haversack. Historically he 
is provided with a fuze gouge and 
prepares the shell and spherical case 
shot according to the distance or time 
ordered, before delivering it to No. 5.

No. 7 is in rear of and near the left 
limber wheel. It is his duty to assist No. 
6 in the preparation of ammunition and 
servicing of it to No. 5. He is provided 
with a haversack. In the NPS drill, 
the No. 7 mainly acts as an additional 
observer for safety issues.
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- When one round has been fired, the 
Gunner will command “Cease Firing,” 
taking care not to do so until the No. 
1 has inserted the sponge. Once the 
cease fire command has been given, all 
cannoneers will return to their posts 
except for the No. 1, No. 2, and No. 3.

- No. 1 will finish the sponging process 
while No. 3 tends the vent. No. 1 will
then return to his post.

- As No. 1 Returns to his post, No. 2 
will take the worm and use it check the 
bore for any remaining debris while 
No. 3 tends the vent.

- The No. 2 will return the worm to its 
hook and return to his post.

- When the No. 2 returns to his post, 
the No. 3 will run the priming wire 
down the vent to make sure there are 
no obstructions, and then returns to 
his post.

Note: No. 2 will take care to use the 
worm gently in order to minimize 
scratching of the breech and bore.

“SECURE THE PIECE”

No command for “Securing the Piece” 
can be found in the original manual, 
however, this procedure may be of 
benefit as part of the interpretive firing 
demonstration.

- The No. 1 will place the sponge 
rammer on its hook and slide the 
rammer down to the stop. 

- The No. 3 will secure the sponge 
rammer with the chain and key. 

- The gunner will remove the trail 
handspike from the pointing rings and 
hand it to the No. 4.

- No. 4  will secure the trail handspike 
on the left cheek using the ring and 
hook. 

- Local protocols may include replacing 
the vent cover and tompion.

“CEASE FIRING” DIMINISHED NUMBERS

These positions, enumerated above, 
comprise the full gun detachment for 
National Park Service, 19th Century 
Field Artillery demonstrations. A 
minimum of six (6) cannoneers 
are required to fire a cannon 
during a National Park Service 
demonstration.

The period manuals contain a chart 
detailing the additional duties of 
cannoneers when less than eight men 
are present. The National Park Service 
drill does not follow this chart. When 
only six cannoneers are present, the 
No. 5 performs the duties of the No. 6 
in addition to his own duties.
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FIRING WITH A LINSTOCK AND QUILL PRIMERS

For those parks whose interpretive emphasis is the pre-Civil 
War era, or the friction primers are not igniting properly, the 
piece can be fired with a linstock and quill primer.

The duties of the detachment are the same with the 
exception of No. 3 and No. 4.

No. 3: At the command “Ready,” No. 3 steps to the piece, 
pricks the cartridge with the priming wire and inserts the 
primer. He then returns to this post.

No. 4: stands in line with the knob of the cascable, covering 
No. 2., at the command “Load,” he steps in and takes the 
linstock from its socket, steps back again, and plants it in his 
rear, facing to his right and stepping off with this right foot 
for that purpose. He lights the slowmatch, then he steps 
back to his place outside the wheel; holding the linstock 
stock firmly in the right hand, finger nails to the front, the 
linstock stock touching the wheel and the slowmatch inside 
of it.

At the command “Fire,” he raises his hand slowly, clear of 
the wheel, turning the back of the hand to the front, brings 
the linstock rather in front of the vent and fires. As soon as 
the gun is fired he lowers the linstock slowly.

Note:  The manufacture of slowmatch can be found in the 

National Park Service 18th Century Artillery Manual.  The 

use of port-fires is prohibited.

“CHANGE POSTS, MARCH”

In order to instruct the men in all duties at the piece, the 
instructor causes them to change posts.  For this purpose he 
commands:

1.  Change posts.  2. MARCH.

At the command Change posts, the men on the right of the 
piece face to the rear; those who have equipments lay them 
down; No. 1 resting the sponge head on the nave of the 
wheel.  At the command MARCH, each man takes the place 
and equipment of the man in his front (6 man detachment).

	 No. 1 takes the place of No. 3.
	 No. 3          “       “     of No. 6.
	 No. 6          “       “     of No. 7.
	 No. 7          “       “     of No. 5.
	 No. 5          “       “     of No. 4.
	 No. 4          “       “     of No. 2.
	 No. 2          “       “     of No. 1.

The gunner changes with one of the numbers by special 
directions of the instructor. 
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PART V - MISFIRE PROCEDURES

Each park shall develop a written 
Misfire Plan to address the actions 
necessary to render the piece safe in 
the event of a Level I or Level II misfire. 
The plan must include directions on 
where and how unfired rounds will be 
disposed.

TYPES OF MISFIRES

A “Level I Misfire” is defined as 
a misfire that can be cleared at 
the demonstration area and the 
demonstration can continue.  

A “Level II Misfire” is a misfire that 
cannot be cleared at the demonstration 
area without disrupting the 
demonstration.  Specialized equipment 
is needed to make the piece safe.

CAUSES OF MISFIRES

Some Causes for Level I Misfires:  

- The primer failed to ignite, or 
incomplete ignition.

- The primer was bent or flipped out of 
the vent due to improper pulling of the 
lanyard.

Some Causes for Level II Misfires:  

- The cartridge was inserted with the 
extender end first.  

- The cartridge tumbled in the bore so 
that the fire from the primer will not 
strike the powder charge.  

- The cartridge was not seated fully.  
Once fire has been introduced to the 
bore, do not re-ram the charge!

- There is excessive foil on the base 
of the cartridge so that neither the 
priming wire 	nor the fire from the 
primer will strike the powder charge. 
 
- There is an obstruction in the vent, 
such as the remains of a primer which 
separated when last fired.  

LEVEL I MISFIRES

The duties of the detachment are 
described below:

Demonstration Interpreter:  The 
interpreter will explain the procedure 
to the audience and be alert for 
possible range violations.

Gunner:  In the case of a misfire, 
the Gunner immediately gives the 
command “Do not advance, the primer 
has failed.”

Except in those cases where the primer 
simply slips out of the vent, or the 
lanyard hook slips from the loop of 
the primer, the minimum waiting 
time is 30 seconds before attempting 
to reprime the piece.  When a misfire 
occurs, the judgment, experience and 
coolness of the Gunner is essential.  
In some cases, such as smoke coming 
from the vent, it may be prudent to wait 
more than 30 seconds, but in no case 
(except the two noted above) shall the 
waiting time be less than 30 seconds.



47

Note:  In the event of a smoking vent, the 

30-second count will not begin until no 

smoke is observed coming from the vent 

and/or muzzle. If smoke is observed at 

any time during the 30-second count, 

stop and restart the count when the 

smoke has stopped.

If a quill primer is used for ignition, the 
minimum wait time before repriming 
will be three (3) minutes due to the 
greater chance of a hang fire a minute 
or more after the initial ignition when 
using quill primers.

The Gunner will be alert during the 
repriming that all members of the 
detachment perform their duties safely 
and correctly.

Note: When firng smaller guns such as 

the mountain howitzer, the following 

drill may be modified as needed. For 

instance, it will likely not be deemed 

necessary for the No. 2 to move inside 

the wheels to reprime since the men at 

the rear of the gun can safely reach over 

the wheels to perform that procedure 

without placing themselves behind the 

gun. 

All canonneers not mentioned in the 
drill tables below, will remain in their 
“Ready” positions until the Gunner 
determines that sufficient time has 
elapsed and  gives the command: 

“REPRIME THE PIECE”

No. 2 No. 3 No. 4
����������������������
�������������������
�������
���������������������������
������������������


	��������������������������

��������������������
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	��������������������������

��������������������
���
���


Note: Before performing the following procedures, the No. 2 should remove any 

items that may encumber him or make contact with the gun or carriage such as his 

canteen.
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No. 2 No. 3 No. 4
Reaches back with his left
hand and removes the
failed primer by grasping it
between the index and
middle fingers. 

Stands Fast Hooks the lanyard to a
friction primer.

Drops the failed primer
straight down to the
ground.

Stands Fast Stands Fast

No. 2 No. 3 No. 4
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No. 2 No. 3 No. 4
����������������������
�������������
������
������
�����������	�����

����������������������
����������������
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�����������������������
��
���������������	�����

No. 2 No. 3 No. 4
Stands Fast Side steps away from the

gun maintaining eye
contact with No. 2.

Holds down the lanyard
with fingers of the left hand
along the breech
maintaining eye contact
with No.4

Stands Fast Nods to No.2.

No. 2 No. 3 No. 4
������������������
���������������������
����������
���������������
���������������������
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������������	
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The repriming procedure may be tried twice. Once three 
primers, including the initial demonstration primer, 
have been expended, the piece should be unloaded using 
Level II misfire procedures. 

If the primers are faulty (not igniting), an attempt can be 
made to fire the piece with  slow match and quill primers.  
This procedure is outlined below:

No. 2 steps inside the wheel and repricks the charge as 
before.  No. 4 goes to the ammunition chest and obtains a 
quill primer, returns to the piece and hands it to No. 2, who 
inserts it into the vent, then steps back outside the wheel.  

While the piece is being reprimed, No. 5 lights the slow 
match, and brings it up to No. 4 as soon as No. 4 has stepped 
back to his post.  On the command “Fire,” from the Gun-
ner, No. 4 takes the linstock in the right hand from No. 5 
and moves it in a high arc until the glowing end touches the 
powder on the quill, firing the piece.

No. 2 No. 3 No. 4 
����������������������������
�������������
���������������
����
��������������	���
��������
���������

������������ ������������������������
����
������������������������
������
������	����������

������������������� ������������ ������������
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LEVEL II MISFIRES

When the piece has failed to fire after 
three primers have been expended, 
and the primers are igniting properly, 
then it is evident that there is a serious 
problem with the cartridge.  In most 
cases, the cartridge was inserted 
backwards or the cartridge tumbled 
in the bore.  In these circumstances, 
the piece will have to be unloaded 
administratively.

Unloading a piece through the muzzle 
is a hazardous and delicate procedure.  
Do not attempt to unload through the 
muzzle until all evidence of smoke 
from the muzzle and vent has ceased.  
Every effort must be made to move 
as carefully and coolly as possible.  
Distractions such as visitor kibitzing 
or razzing must be eliminated by 
park personnel.  It is best to explain 
the nature of the situation to the 
visitors and move them away from the 
demonstration area.

This procedure is administrative 
and should not be performed using 
a set drill. It is recommended that 
two experienced people perform the 
following procedures. The bulk of the 
detachment should be used to secure 
the demonstration area and range. 

Equipment

The following equipment will be 
necessary to safely unload the piece 
from the muzzle.

- 	 No. 1 and No. 2 Gauntlets
-	 Priming Wire
-	 Water Supply
-	 Bucket(s)
-	 Two (2) 60 cc veterinary syringes
-	 Worm
-	 Sponge Bucket

* The need for this item will be 
determined by the method used to 
unload the piece.
Procedure



52

Procedure

After waiting at least ten (10) minutes. 
Two experienced cannoneers will 
perform the following procedure to 
unload the piece from the muzzle. 

1. One person will step into the No. 2 
position for a Level I misfire while the 
other will bring a bucket of water and 
the syringes to a position even with 
the left end of the axle. On smaller 
guns like mountain howitzers, both 
cannoneers may work from outside 	
the wheels.

2. The person inside the wheels will 
take a full syringe, passed over the top 
of the wheel and inject the water into 
the vent. He will repeat the process two 
more times.

3. The person inside the wheel will in-
sert the priming wire into the vent and 
re-prick the charge.

4. The person inside the wheel will 
reach back and genttly turn the elevat-
ing screw until the muzzle is 		
fully elevated.

5. The person inside the wheel will 
continue injecting water into the vent 
until it overflows. When this 		
happens, he will leave his position in 
the same mannner as does No. 2 during 
a Level I misfire.

6. Once the breech is flooded, wait at 
least five (5) minutes before attempting 
to remove the cartridge.

7. Fill the entire bore with water using 
buckets or a hose.

8. One person, wearing the welder’s 
gauntlets will use the worm to remove 
the round.

9. The cartridge is placed in the sponge 
bucket and broken up to dissolve the 
powder.

10. The fouled water is disposed of as 
prescribed by the written misfire plan 
and the sponge bucket is re-filled.

11. Depress the muzzle and allow 
excess water to drain from the bore.
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PART VI - ARTILLERY LABORATORY

SPONGES

A sponge should be replaced when it: 
a) does not fit the bore, or b) is frayed 
and worn. 

Materials Needed:

--Vegetable-tanned saddle shearling 
(fleece)
--Leather for making washers
--Copper or brass nails/tacks, 3/4 inch
--Hammer
--Waxed thread
--Glover’s needle, or awl and saddler’s 
needles
--Sponge pattern
--Pen
--Heavy duty scissors

1. Remove the old sponge from the 
sponge-head. Inspect the sponge 
head and repair if necessary. It is 
recommended that you soak the 
sponge head overnight in linseed oil 
and allow it to dry before replacing the 
sponge.

2. Lay the sponge and end patterns on 
the flesh side of the shearling. Trace the 
patterns with a pen, making one side 
and two end pieces. Trace out a washer 
on a piece of leather using a pattern or 
an old washer.

3. Cut out the pieces of shearling and 
leather with heavy-duty scissors.

4. Sew the side seam of the sponge 
body using an overhand stitch. An 
awl with saddler’s needles or glover’ 
s needle may be used. The body will 
form a cylinder with the fleece inside.
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5. Sew the end onto the sponge body.

6. Turn the sponge inside out. A large 
wooden dowel or the handle of a small 
hammer may be used to help turn the 
sponge inside out.

7. Place the second shearling end piece 
on the end of the sponge-head. Slip the 
sponge over the sponge-head and pull 
so the sponge fits snugly to the head.

8. Trim excess fleece around the 
opening so that the sponge can fit 
snugly around the staff.

9. Slip a leather washer with pre-
punched holes around the staff.  Drive 
the nails through the washer holes, 
through the shearling and into the 
sponge-head. Also drive one nail into 
the end of the sponge head.

10. Test the new sponge for proper fit. 
Trim if necessary.


















































































