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THE CONDUCT OF WAR 

of minor engagements, and these are bound to take place 
sometimes without the knowledge and against the will of the 
commander. The military ardor of the troops involved, the esprit 
de corps of a regiment or a brigade, may easily convert an action 
of minor importance into a major operation, and make necessary 
the advance of the main body. 

"We can also commence active operations on a small scale 
simply by protecting the frontier; that is, if our troops are 
considered sufficient to undertake such enterprises with any 
probability of success. But in any case we should be able to await 
the outcome of all such minor engagements before commencing 
our important operations." 

(To be continued) 

 
FEDERAL BATTERY AT SAVAGES STATION DEFENDING THE BASE—JUNE 29, 1862 
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COMPLETE ROUNDS OF AMMUNITION 
A DISCUSSION OF IMPROVEMENTS TO MEET TACTICAL DEMANDS 

BY H. M. BRAYTON,* BY COURTESY OF "ARMY ORDNANCE" 

A COMPLETE round of ammunition may be defined as all of 
the components which have to be inserted into the cannon in order 
to fire the piece and accomplish the mission. This general 
definition would seem to hold whether or not all of the components 
are held together and handled as a single unit or as separate 
components. That it is necessary to have each component of the 
round is obvious. 

During a great national emergency our industrial and 
transportation facilities will be working under a greatly increased 
burden. Many thousands of different articles must be delivered to 
designated points from widely scattered areas. The co-ordination of 
such effort is a stupendous task and anything which we can do to 
reduce the work will represent a real contribution toward the 
winning of a possible war. 

The purpose of this article is to endeavor to point out briefly 
some of the things which either have been done or are being 
considered by the Ordnance Department to reduce the effort 
required to furnish ammunition and insure the arrival of the entire 
complete round at the front in perfect condition. The changes 
which are being made to increase the safety of ammunition also 
will be discussed. 

For administrative and technical reasons it is found convenient to 
class complete rounds of artillery ammunition as: (a) The complete 
round of fixed ammunition; (b) the complete round of semifixed 
ammunition; (c) the complete round of separate-loaded ammunition, 
which includes (1) the propelling charge in brass cartridge case, or 
(2) the propelling charge in silk bags. 

A fixed round of ammunition is one in which all of the 
components are rigidly fastened together and can, therefore, be 
handled as a unit and so inserted into the cannon. The adapter-
booster and fuze are tightly assembled into the shell and the 
cartridge case is crimped to the projectile. 

A semi-fixed round of ammunition is the same as the fixed round 
*Engineer in charge of mechanical engineering, Picatinny Arsenal, Dover, N. J. Major, 

Specialists Reserve, U. S. A. 
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except that the cartridge case is not crimped to the projectile. The 
mouth of the case is made slightly larger than in the fixed round so 
that the projectile may be inserted and withdrawn freely. The round 
can, however, be handled and inserted into the cannon as a unit. 

A separate-loaded round of ammunition is, as the name implies, 
one which has two or more of its components loaded into the cannon 
separately. There are two subclasses of separate-loaded ammunition 
as indicated in the outline given above. The first of these two—
where a cartridge case is used to hold the powder—consists of but 
two components, namely, the projectile with adapter-booster and 
fuze, which is inserted into the cannon first; and the assembled 
cartridge case which contains the primer, propelling powder and 
diaphragm to close the mouth of the case. The second subclass is 
when the powder is carried in silk bags. In this type there are three 
components, namely, the completely assembled projectile, the 
propelling charge in bags and the primer, which component is 
inserted into the breech block. The powder charge may be in one bag 
or in several bags. 

There are certain basic considerations which determine the type 
of complete round used in the various cannon. For example, brass 
cartridge cases are not used in our service in the larger calibers 
because they are too costly to make, too heavy to handle and are 
actually not needed except where the rate of fire is high. The 
Germans used them in their larger calibers during the World War. 
They were unable to obtain the required amount of copper and 
were forced to use substitutes which were not satisfactory. They 
used a case because their cannon were made with sliding breech 
blocks with no obturating head. Such construction aids in the 
design of the cannon but places a very serious burden on the 
ammunition supply. 

Generally speaking the fixed round is used in all guns up to and 
including the 105-mm. antiaircraft; the semifixed round in all 
howitzers and mortars up to and including the 105-mm. howitzer; 
and the separate-loaded round for all larger calibers of guns, 
howitzers and mortars. 

The semifixed or separate-loaded round has to be used when it is 
necessary to vary the powder charge for any reason at the cannon as 
is the case of howitzers. 
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One of the elements of a complete round of ammunition which 
offers a real hazard in handling and in the bore of the cannon is the 
fuze. The fuze, of necessity, contains sensitive high explosives 
which may detonate when least expected, due to careless loading or 
to unusually severe conditions of handling or storage. For the most 
part, the fuzes used by our Army during and prior to the war were so 
designed that if this sensitive explosive detonated when when the 
fuze was assembled to the shell, the shell charge would also detonate 
and this in turn would be most apt to set off others piled near by or 
blow up the gun should the projectile be in the bore. 

This situation was a most serious one. To minimize the hazard 
the rounds were shipped without fuzes, the final assembly being 
made just before the round was inserted into the cannon. Even then 
many prematures in and just outside the bore occurred. If within the 
bore, the cannon was generally destroyed and the crew killed. Such 
disasters are serious not only because of the men killed and injured 
but also because of the loss of valuable cannon which may be very 
hard to replace. Furthermore, the effect of such prematures on the 
morale of the soldier is, to say the least, not desired. 

The necessity of shipping the fuzes separately from the round 
made the problem of supply a very difficult one. Time and again the 
round would arrive at the front without the proper fuzes or the fuzes 
without the round. 

 

FIG. 1. A. COMPLETE ROUND OF H.E. SHELL (LONG FUZE) FOR 75-MM. GUN, WORLD WAR 
PERIOD. B. COMPLETE ROUND OF H.E. SHELL (SHORT FUZE) FOR 75-MM. GUN, WORLD WAR 
PERIOD. C. COMPLETE ROUND OF SHRAPNEL, WORLD WAR PERIOD. D. COMPLETE ROUND OF 
H.E. SHELL (NEW FUZE) FOR 75-MM. GUN, POST WORLD WAR PERIOD. 
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Again the fuzes used in our ammunition during the war were 
single-purpose fuzes. By this we mean, they were designed to give 
only a single action, such as superquick, nondelay, short delay or 
long delay. As tactical considerations might require the use of any of 
these types of fuzes at any time it was obviously necessary to have 
available at the front a sufficient supply of each fuze to enable the 
artilleryman to use his ammunition as conditions demanded. Such a 
system of fuzing seriously burdened our supply service, and would 
often cause important plans to miscarry for lack of some component 
of the ammunition. 

Fig. 1, A and B, shows the complete rounds of high explosive 
shell ammunition used in the 75-mm. field gun during the war. The 
long superquick fuze (Mk. III) was made in but one basic type, but 
the short fuze (Mk. V) was made with three different loadings, viz., 
nondelay, short delay and long delay. In effect, then, there were four 
fuzes at that time believed necessary for this one high explosive 
round for the one gun. 

War teaches many lessons. From it we learn both what we should 
not do and what we should do. The years which have passed since 
the war have given ordnance engineers time to study the ammunition 
problem in detail in all its many phases. Conflicting factors have 
been weighed carefully to determine their effect on supply, storage, 
issue and tactical needs. As a result of all this study our system of 
ammunition has undergone some really important changes. 

It has now been concluded that the 75-mm. divisional gun 
which uses high explosive fixed ammunition does not need a non-
delay or a long-delay action fuze. The superquick and short-delay 
action will apparently meet every reasonable tactical requirement. 
Thus the number of actions required has been reduced to one-half 
the number believed needed during the war in this one very 
important weapon. 

Considerable difference of opinion arose regarding the 
question of using single-purpose or combination fuzes, that is as 
to whether the policy should be to make and issue two fuzes; one 
a superquick and the other a short-delay type, or a combination of 
these two actions into one fuze, and so design it that either action 
could be obtained by the artilleryman. If we were to have single-
purpose fuzes and make them bore safe so that we could obtain 
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the advantage of shipping the round fuzed, then we would have to 
manufacture, store and transport a larger number of complete rounds 
than we actually need because it is never known what percentage of 
each type of fuze action will be required in battle. It may be decided 
in advance that perhaps 90 per cent of the fire will be with 
superquick action and 10 per cent with short delay action, but these 
quantities could not be held to in any one sector because greater 
percentages might be needed of either type. Additional ammunition 
would have to be delivered to the forward dumps to meet every 
contingency and this would not only represent an economic waste 
but might be a real hazard. 

On the other hand, if we combine the two actions into one fuze 
we add to the cost of the fuze and hence to the burden on our 
manufacturing facilities. Each round fired carries with it a fuze 
feature not required. 

It is the general consensus of opinion at the present time that the 
advantages of the combination bore-safe fuze more than compensate 
for the added cost and that the total cost of ammunition to fight a 
war would not be greater as a result of its use and might be less. 

The use of such a fuze means that we can assemble, pack and 
ship our round complete for divisional weapons. The effort saved 
over the four-fuzed separate-packed round is obvious. 

The rate of fire of artillery weapons decreases as the caliber 
increases. Furthermore, the larger the cannon the farther they are 
located back from the front fighting line. Because of these two 
factors the furnishing of ammunition to the smaller field weapons 
is a much greater problem than to the larger ones. It is not 
considered necessary to ship projectiles of 155-mm. or larger 
calibers fuzed. The combination superquick short-delay fuze is 
considered necessary in all point-fuzed common steel projectiles. 
The problem of keeping all components of the round assembled 
together for shipment is, therefore, necessary only in ammunition 
for weapons up to and including 105-mm. This has now been 
accomplished and it is indicated that in any future war high 
explosive divisional artillery ammunition will be packed, shipped 
and issued as complete rounds with bore-safe double-action fuzes. 
Fig. 1, D, shows one of these new rounds for the new 75-mm. 
field gun. It will be noted that the front end of the fuzed projectile 
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now has a decided streamline appearance, consequently a better 
ballistic shape. 

The explosive components of ammunition may become 
unserviceable if exposed to moisture for any length of time. To a 
lesser extent the metal components will corrode and in time cease to 
perform their function properly. Ammunition is costly and when 
once made should be so packed that it will remain in good condition 
for many years. 

As our ammunition may be stored anywhere in this country or in 
our foreign possessions, where a wide variety of climatic conditions 
is encountered, it is necessary to give special attention to the packing 
problem. Ammunition must, furthermore, be so packed that it will 
withstand long transportation by rail, boat and truck where it will 
receive much rough handling and arrive at its destination in good 
condition. 

During the war artillery ammunition for the smaller calibers (such 
as 75-mm.) was packed for the most part in tin containers the open 
end of which was closed by a cover held on by a soldered tear strip. 
Containers made from fiber board were also used to some extent. 
These containers were in turn packed in wood boxes of various 
designs. Some of the still smaller calibers (such as the 37-mm.) and 
most of the fuzes were packed in metal-lined wood boxes. The fact 
that tin is a strategic material made it essential that we find a better 
method of packing complete rounds of ammunition. 

Observations led ordnance engineers to pursue their investigations 
further into this field. It was found that notable improvements had been 
made in recent years in the manufacture of fiber board impregnated 
with asphalt to make it moisture and waterproof. As a result of the 
cooperation of commercial concerns a new type of fiber container has 
been developed which is greatly superior to the one made during the 
war. Fig. 2 shows a section of this new container with both the fixed 
and semifixed complete round in place. The weight of the fixed round 
is carried on the open end of the container against which the under 
surface of the head of the cartridge case bears. In the case of the 
semifixed round the weight of the projectile is taken at its forward 
end against a wood block and the weight of the cartridge case on 
its head. The container is closed by a slip-on cover and the joint is 
made water- and moisture-proof by two wrappings of surgeon's 
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adhesive tape covered with waterproof cement. The tubes of the 
container are made from asphalt-impregnated paper spirally 
wrapped. The lower end of the body of the container and the top of 
the cover are closed with a metal cover crimped to the tube. Sodium 
silicate is used as a sealing material. These containers are very 
strong and waterproof. They can be placed under water for days 
without showing signs of leakage to the interior. 

 
FIG. 2 

It has been found necessary in the past when packing the larger 
containers to use wood spacers in the packing box for support. These 
spacers, in addition to adding to the cost of the box, caused much 
trouble by warping and shrinking, thus preventing easy removal of 
the rounds. When these new fiber containers are used no spacers are 
required due to the much greater rigidity of the container. A simple 
design of end-opening box (Figs. 3 and 4) holding four rounds in 
these new fiber containers, without spacers and with ample clearance 
to allow for shrinkage and warping of the wood, has been found very 
satisfactory. Revolving drum tests have shown this type of packing 
to be greatly superior to the methods used previously. 

When considering for adoption a new article which has been 
proved to be technically satisfactory and which would be used in 
large quantity in the event of war, two major considerations 
determine the final decision: First its availability and second its 
cost. All of the materials entering into the new fiber container are 
available in abundance in this country, namely, wood fiber, soft 
sheet steel which can be rust-proofed by a variety of methods, and 
asphalt which is mined in Utah. Even when manufactured in lots 
consisting of a few thousand each, these containers have cost 
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