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PREFACE. 

THE American Kriegsspiel, or \Var Game, has 
been developed from that of the Germans, its pur
pose being to represent military operations upon a 
geographical or topographical map, by small col
ored blocks, and auxiliary apparatus to which a con
ventional meaning is assigned. 

AU the information which in the minor Kriegsspiel 
is kept in the Record of Losses and Record of the 
Progress of the Game is in the American Kriegsspiel 
expressed upon the plan itself by the position of the 
apparatus. Many new devices have been introduced to 
enable the exercise to be conducted without delay, 
and thus serve to diminish the labor and enhance 
the profit to be derived from it by professional stu
dents, as well as to make it more attractive to those 
not familiar with military operations. 

Although the form of the game which is about to 
be explained has been much modified in this country 
during the past 'thirteen years, yet similar changes 
appear to have been going on in Germany; and 
Borne of the methods which distinguish the present 
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from the earlier forms were undoubtedly first applied 
to the game in its own fatherland, but it is believea 
that the mechanism has been much improved, and 
the labor-saving process more nearly perfected in 

America than in Germany. 
Wherever the same difficulties have suggested like 

methods of overcoming them it has been the aim of 
the present work, rather to assimilate the details to 
the German form, than to preserve that in which 
they were first applied in America. 

The" Regiments Kriegsspiel " of Lieutenant Nau
mann approaches more nearly than any other to the 
Ameri~an method, and to that able work the author 
desires to express his indebtedness for much valuable 
information. 

The works of Verdy du Vernois, the distinguished 
Chief of Staff of the First Army Corps, of Meckel, 
Trotha and TcLischwitz of the German army, of V. 
Sterneck, Zipser and Mayer of the Austrian, and of 
Captain Baring of the Royal Artillery, have been 
freely consulted, and much of the statistical informa
tion has been taken from these sources. The re
mainder has been derived from the standard military 
text books and from reports of recent experiments 
and military operations, especially from that of the 
General Staff, on the War of 1870-1871, etc. The 
report of Lieutenant Greene on the campaigns of 
1877 and 1878 has thrown much light upon several of 
the new problems. 
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To Mr. William Popp, Civil Engineer, and for
medy an officer of the Bavarian Army, the author is 
indebted for his first acquaintance with the game, in 
1865, as well as for much valuable information in re
gard to the method of conducting it. To Captain V. 
Sterneck of the Austrian General Staff, himself the 
author of an estimable epitome on the subject, and 
to the officers of all branches of the United States 
Service, who have aided him in developing it, the 
author desires to express his gratitude for their kind 
suggestions. . 

Since the following pages have been written, tW6 
other American works on the War Game have made 
their appearance; one by Capt. Charles 'V. Ray
mond, of the Corps of Engineers, entitled "Kriegs
spiel," printed at tbe Artillery School at Fortress 
Monroe; and the other by Lieutenant C. A. L. Tot
ten, of the Artillery, entitled" Strategos, the Amer
ican Game of 'Var." 

Captain Raymond has been one of the most prom
inent among American officers in introducing and 
developing the exercise: his book describes more 
clearly tban any other the requirements of a proper 
system, and tbe course that has been taken in Ger
many and America to fulfill them. It is not, however, 
intended for a text-book. 

" Strategos," although it is styled the" American 
Game of \V aI'," resembles in many respects the 
earlier forms of the Kriegsspiel. The distinctive 

I 
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feature of this system consists in a series of games or 
" object lessons," calculated to amuse and encourage 
young military students, rather than to present a 
faithful counterpart of a battle or a campaign; it in
cludes, also, an "Advanced Game," whose methods 
are very similar to those of the English translation 
made by Captain Baring in 1872. 

Neither of these works, then, cover the same 
ground as the present manual. 
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INTRODUOTION. 

MANY of the most attractive games del'ive their 
interest from a real or apparent resemblance to the 
operations of war; but the Kreigsspiel or War 
Game is the first which has carried this resem
blance far enough to answer the purposes of military 
llstruction. 

The game of chess was probably devised by an 
Oriental soldier to represent the movement of troops 
in battle, and its advantages for mental and moral 
discipline have long been recognized; but it has also 
been apparent that a more faithful representation of 
military movements might form the basis of a. most 
agreeable recreation, while affording at the same 
time an opportunity for students of military science 
to put in practice the principles and maxims which 
have accumulated in great numbers iu the text
books. 

Frederick is said to have attempted to instruct 
his officers in this way; and it is well known that 
the first Napoleon worked out his great campaigns 
by man<1luvering pins with colored heads over a de
tailed map of the scene of operations. 

The Kriegsspiel invented by Herr von Reisswitz, 
and elaborated by his son, an officer of the Prussian 
artillery, has met with favor among the Germans 
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since the early part of the present century; and now 
that this indefatigable people bas applied to the art 
of war the same exhaustive and systematic stUlly 
that has proved so efficient in other branches of sci
entific inquiry, many of the results of its labors bave 
become embodied in this game. 

The Count von Moltke, the prime mover in one 
of the earliest Krieg:;spiel clubs, now chief of staff 
of the German army, and all its prominent offi
cers, bear testimony to the military importance of the 
exercise. 

Outside of Germany, for a long time the game was 
reganled with little favor. After the \Var of 18GG, 
however, it was cultivated extensively in Austria, 
and the Wat' of 1870 opened the eyes of all Europe to 
its importance. 

In 1872 Captain Baring of the Royal Artillery 
prepared for the British service a system of Rules, 
mostly taken from the German. In his preface he 
says, "The increased importance which is now at
tached to the game may be, in some measure, due to 
the feeliug that the great tactical skill dispbyed by 
Prnssian officers in the late war had been, at ll'ast 
partially, acquired by means of the instruction which 
the game affords." 

In the Uuited States it has been played to a lim
) ited extent since 1867, antl its popularity has in

creased with the reputation of the Germans as a mili
tary nation. It is now played extensively in Russia, 
Italy, France, Belgium, antl elsewhere. 

The Kriegsspiel is playetl upon a topographical 
plan, with small blocks representing the troops, which 
are proportioned to the scale of the map; occupying 
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as much spnce upon it as the troops would occupy in 
the fielu. These blocks are moved simultaneously, 
under the direction of an umpire, and at rates pro
portioned to the mobility of the different arms which 
they represent. 

When the position of the blocks indicates that the 
hostile troops are within sight and range of each 
other, they may be supposea to open fire, if the play
ers de~ire it, and in tbis case it becomes the umpire's 
duty to decide the result npon the basis of experi
ence. The rules of the game explain to him how to 
estimate the loss from this fire; for example, it may 
luwe been found that, in similar circumstances, the 
number of killed and wounued has varied from ten 
to twenty; by throwing a common die he decides 
wbether to assign a greater or a less result to the 
case 111 VIeW. 

The rules of the game abo explain to him under 
what circumstances troops have been dispersed by 
the result of fire, and what would be the probable re
sult of a hand-to-hand fight. Since the time of Von 
Reisswitz the game has been much modified; and 
the different forms which it has assumed may be 
classed in three groups. 

The first form la.ys down a few arbitrary rules 
based upon general results, and leaves the die to de
cide in each case when the troops on one sille or the 
other are compelled to retire, without regard to the 
losses that they may have suffered, and only taking 
account of topographical and other circumstances in 
a most vague and unsatisfactory manner. 

The secona form is specially adapted to the Minor 
Kriegsspiel, where but few troops are employed, and 
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where minute records are kept of the losses of each 
compn.ny and fraction of a company. The consequences 
of these losses, and of fatigue from long marching, 
and disorganization from the results of hand-to-hand 
fighting, are carefully computed for each two minutes 
of the progress of the game; and in important cases 
for each half or quarter of a miuute. This produces 
a pedect represent~ttion of a small fight or skirmish, 
but involves the neces ity of employing clerks or as
sistants, and becomes very tedious when more than 
two or three companies are engaged. 

The third form is employed when an officer of 
much experience can be found to take the position of 
umpire; one who, from long familiarity with the 
Minor Kriegsspiel, and from practice in leading 
troops in action, can form a correct juugment of the 
possibility or results of any movement, without the 
necessity of making any calculations or referring to 
any rules. 

But such mpn are not always available for um
pires in the small garrisons into which the American 
army is divided; 1101' can they often be found among 
the large class of men in this country outside tho 
army, who would derive much amusement and in
struction from practicing the game, if it were put 
within their reach, without the necessity of too much 
preparation. 

The third method answered well in Germany for 
several years after the war of 1870-1871, but new 
improvements demanded new methods, and before 
the Kl'iegsspiel could become an experimental sci
ence, or an effective engine for the solution of new 
problems, still further modifications were required. 

http:compn.ny
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It is the object of the present manual to explain 
the method which has gradually been developed in 
the United States Service upon the basis of the 
second form above mentioned, and which, by the em
ployment of several devices upon the plan itself, dis
penses with the necessity of keeping records, while it 
offers facilities for instantly determining the rl'slLlts 
of calculations as minute as tho:;e of the Minor 
Kriegsspiel. 

A glance at the maps during the progress of the 
game shows to the umpire not only the formation 
and position of the troops, but their present condi
tion and previous history. The losses that they have 
sustained, the corresponding reduction in their effi
ciency as soldiers, their disorganization from former 
combats in close quarters, the time reqnired for them 
to reform and again take part in the action, their 
"eariness from previous marching, and the amount 
of amnnmition which they have expended, all are 
presented to ' the eye by the position of the blocks 
and counters, whose meaning can be recognized after 
a few miuutes' examination. 

The rapidity and direction of march and fire are 
also represented by indices, as well as the commands 
and purposes of the troop leaders. 

The employment of a series of numbers following 
each other in geometrical progression enables the 
computations to be made without delay, and the 
tables, embodying the results of experience, are 
dra"n up in such a form that a single word or ab
breviation affords the same information that in many 
of the ollIeI' forms can only be found by searching 
through the pages of the manual, or through the 
columns of more voluminous tables. 
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Another advantage of the new arrangement con
sists in the facility with which any changes can be 
introduced into one factor without requiring any 
modification of the others; whereas the rules pre
pared after the first form would require a radical 
reconstruction for every change of weapons, in order 
to present a faithful picture of their application. 

The American Game proceeds almost as rapidly 
as the third form; aud can take account of the 
miuutest details considered in the second, whenever 
these are required to enable the umpire to make his 
decision. 

No clerks are required to make the computations, 
which involve no more labor than to score at Crib
bage; and the movements which are possible to the 
troops in each case are so clearly indicated by the 
apparatus and accompanying tables that non-profes
sional players can learn them in a short time. 

PLAN OF THE MANUAL. 

THE American Kriegsspiel Manual explains the 
ORDER in which military operations should be con
sidered in conducting the exercise, their EXPRESSION 
by means of the apparatus, etc.; an ANALYSIS of 
these operations, and the method of directing them 
and of making the necessary CALCULATIONS for de
termining their POSSIBILITY, EFFECT, CONSEQUENCE, 
and RESULT, whether the troops under consideration 
are INFANTRY, CAVALRY, ARTILLERY, ENGINEERS, 
or non-combatants. 

The first chapter is mainly devoted to the order of 
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conducting the exercise, and the second to the ex
pression of military operations by means of the ap
paratus: of the remaining ch:Lpters, tbe beginning 
is devoted to the analysis of the results of experience 
in the field, and the end to instructions to the um
pire regarding the method of applying tbe analysis 
in his computations; the third chapter treats the 
subject in a general manner, and the subsequent 
ones in detail as follows: 

The fourth, fiftL, sixth, and seventh, treat first of 
the effect of fire and of the circumstances under 
which firing is possible, and then of the consequences 
and results; the eighth treats of movements in the 
same manner; the ninth of hand-to-band fights, and 
the tenth of the work of fortification, of construction, 
and of destruction. 

It follows, from the complex nature of the subject
matter, that it must be expressed concisely in oruer 
to be applicable to the pmpose, and therefore it is 
not to be expected that all parts of the book will be 
fully intelligible on the first perusal, still less will 
the tables convey their full meaning to one who is 
not familiar with the subject, but after a careful ex
amination of the Manual they will serve to recall its 
substance. 

In the Table of Contents the subject of ea.ch sec
tion of the Manual is shown and classified; the parts 
of the plates and tables where it is illustrated and 
tabulated are also indicated, as well as references to 
other sections of the Manual where kindred subjects 
are treated. 

The following method of investigation is suggested 
for a reader who is not familiar with the subject. 

/ 
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After taking a cursory glance at the Table of Con
tents, the plates, and the tables, read chapters I., II., 
and III., keeping constantly in view the plate or 
table referred to at the head of the chapter; then 
investigate in detail one of the operations described 
in the following chapters; read first the analysis and 
then the method of computation, both in connection 
with the table; neither portion alone will always ex
plain the table, but each will throw more or less light 
upon the other. After the principles and their ap
plication have thus been compared, if any points are 

. still obscure, the cross references and classification of 
the contents will probably suffice to indicate where 
the missing link is to be found. 

One who is more or less familiar with the Ameri
can method can acquire a fair conception of the sub. 
ject by following the plates and tables and referring 
to the Index for explanation of any points that are 
not sufficiently explicit. 
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CHAPTER I. 

CONDUCT OF THE GAME. (TABLE I.) 

THE APPARATUS. 

§ 1. THE apparatus comprises a large number of 
small blocks to represent battalions, batteries, squad
rons, companies, patrols, officers, etc. ; pointers called 
indices or arrows to indicate the direction of march
ing and firing; counters, checks, etc., to place upon 
the map to record the condition of the troops, etc. ; 
dials or dummy clocks, to mark the progress of the 
game; a firing board to calculate and note the effect 
of fire, and dice to supply the element of chance. 

THE DIFFERENT VARIETIES OF THE G~fE. 

§ 2. Any of the operations of warfare may be rep
resented upon a map by the Kl'iegsspiel apparatu,S, 
from the tactics of a squad to the strategic combina
tions of a large army; and the resulting games may 
be classified accordingly under the following heads:

(1.) The Tactical Game, representing an engage
ment in all its details. 

(2.) The Grand Tactical Game, representing an 
extensive battle in a more geneml manner. 
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(3.) The Strategical Game, involving the move
ments of armies over an extended area and for a 
period of several days or months. 

(4.) The Fortification Game, representing siege 
operations; and- r(5.) The Naval Game. 

The pieces are also very convenient for tracing the 
movements of historical battles and campaigns. They 
are often used for this purpose, and sometimes for il· 
lustra.ting tactics of instruction; but such applications 
are too obvious to require explanation. 

The most entertaining exercise, as well as the most 
useful for the army and the militia, is that known as 
the Tactical I\.1"iegsspiel, and that alone will be de
scribed in detail in the present volume. 

THE TACTICAL GAME: PREPARATIONS. 

§ 3. This game is applicable to any military prob
lem which can be represented upon a map drawn to 
a large scale, say from "2"iJnOlf to "2"-0\'(1", or, from three 
to thirty inches to a mile; and invohing any number 
of troops on either side, from a detachmC'nt of a hand
ful of men to an army of 100,000. Although mmally 
conuucteu under the direction of an umpire this is 
by no means essential, for the rules are specific 
enough in their present form to enable the players to 
agree \'ery well about their application. 

§ 4. 'Vhere a number of players can be assembled 
it is better to divide them into three Cl<tSRl'S, one com
prising the umpire and his assistants, and the others 
the commander-in-chief and subordinate commanders 
of the Reel and Blue siues respectively. If the latter 
are familiar with military movements the game can 
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be conducted without previous knowledge of the rules 
on the part of any but the umpire. 

§ 5. The umpire assigns the problem for each side, 
and if possible communicates it to the commanuers a 
day or two before the time assigned for the exercise r to begin. The following are examples of problems 
suitable for five or six players. 

The Red party with three regiments of infantry, 
each comprising 1,000 men, two batteries of light 
artillery, each of four guns amI G4 cannoneers, and 
six companies of cavalry of 64 men eacb, in all 3,640, 
constitute the advanced guard of an army corps of 
20,000 approaching upon the road from A. to B. 

The Blue party with four battalions of infantry 
of 250 men each, oue battery of artillery, and two 
squathons of cavalry, in all 1,102, constitutes the 
rear guard of a defeated army now at B. 

The problem for the Red party consists in dislodg
ing the forces of the Blne from the hills around C. 
before the expiration of a certain time, so as to clear 
the way for the advance of the main body as soon as 
it shall al'l'ive, and if possible to cut off the rear guard 
of the enemy, or so force it upon its own army as to 
delay the retrea.t of the la,tter. 

Or, the troops might be made to represent the 
right and left flanks of the opposing armies, with any 
supposition as to the position of the main body. 

The convoy and capture of a train, the ca,pture of 
a village, a reconnaissance in force, or a forarrinO' ex' t> t> 

pec1itlOn, would furnish a good argument. 
The forces upon one side might be required to 

rea~h a place of safety before being intercepted by 
their opponents, or to throw themselves npon his line 
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of communications so as to force him to fight at a 
d isad van tage. 

If a large number can be assembled, or if it is not 
desirable to finish the game at one sitting, a pitched 
battle can be fought under any circumstances which 
would be likely to occur in actual warfare. 

But unless the umpire and players are somewhat 
familiar with the technicalities, it is preferable to 
begin with a small number of troops, not exceeding 
one or two thousand on either side, and those not ac
quainted with military operations would do well to 
commence with a few companies. 

§ 6. It i~ cllstomary to state the problem in writing, 
amI to designate as "GE.."\'ERAL IDEA" those points 
which are well known to both sides, such as the general 
object of the campaign, the result of previous engage
ments, etc. The instructions to each commander-in
chief contain in addition a "SPECIAL IDEA," which 
embraces a statement of facts only known to his side, 
as well as the object he is to accomplish with his 
troops, which will generally be expressed in the form 
of orders from his superior. 

The commander-in-chief of each side is informed of 
the exact number of his own forces and the probable 
number of those of his enemy; but with regard to 
the latter his information may be entirely erroneOllS. 
It may be that the problems assigned to the two 
parties will be entirely different; for example, one 
side may be required to attack a village supposed to 
contain provisions, while the other is directed to ad
vance to a position which will throw him directly 
aCt'oss his opponent's path or in his rear, quite con. 
trary to the expectations of both parties. 
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§ 7. The game differs greatly in its nature from 
those in which two players contend under equal 
chances for a certain definite object, as in ordinary 
games, and it often happens, after the exercise is con
cluded, that neither side can properly be said to have 
been defeated. 

The commanders should strive rather to make the 
hest use of the means at tbeir disposal than to obtain 
victory at all hazards, and should aid the umpire in 
making the exercise approach as nearly as possible to 
the reality represented. 

They should also endeavor to avoid all useless delays 
and complications which do not materially affect the 
problem. 

§ 8. Each party is fllmished with a copy of the 
, "GENERAL IDEA," and one of his own "SPECIAL 
IDEA," of the time of year, the climate, and state 
of the weather, etc., and of any details of the topog
raphy not fully expressed upon the map. 

The commanders are informed of the general posi
tions of their own forces at the hom when the move
ments are to begin, and are requested to assign each 
of their subordinates to the command of a portion of 
their troops. In so doing they Rhould rather keep in 
view the probable dispositions, than the dignity of the 
office assigned; for it is highly important tllat every 
detachment which is too far from the main body to 
communicate directly with it should be conducted by 
a separate player. 

§ 9. When the troop-leaders have been notified of 
their orders and received the necessary instructions 
from their chief, they are to draw up a plan of their 
dispositions at the hour of starting, or be prepared to 
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place their pieces in position before the game com
mences. The umpire usually indicates the line or 
points beyond which no outposts are to be placed, 
and the positions of the head of each column of 
march, or of each encampment. 

It is desirable that the chief of each side should 
write out a general plan of operations, and give a 
copy of it to the umpire, together with copies of all 
his orders and instructions to the subordinate com
manders or troop-leaders. 

EXERCISE AT THE MAP. 

§ 10. At least two copies of the map should be 
employed when several players can be assembled; 
and if these maps measure about five feet in length 
and three in width, they are laid side by side upon 
two tables, or one large table, with a partition or a 
screen between tbem. One is assigned to each of the 
opposing armies. If a double room is available, it is 
convenient to place the tables in different rooms 
against one of the fohling doors, so that the troops 
of each side are hidden from the players upon the 
otber, while the umpire and his assistants, by stand- . 
ing in the dOOl'-WlLY, can view the two maps simul
taneously. 

If two or more commanders upon the same side 
are, from the position of their forces, out of each 
other's sight, they are not allowed to COllverse except 
by messenger; nor to approach the plan, until all 
that portion which from the nature of the ground 
would be invisible to tbem has been concealed. For 
this purpose, pieces of paper or cardboard are laid 
upon the plan, and held in position by weights; or a 
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pasteboard or wooden screen, with hinges like a fire 
screen, is set up vertically along the ridge which sep
arates their troops. 

If a great ma.ny players are engaged in the exer
cise, more than two copies of the map may be em
ployed to advantage, and when the fight extends 
over a long line it is sometimes more convenient to 
place the adjacent wings of the opposing armies upon 
the same map. 

The Tabular Synopses of "Rate of Marching," 
" Infantry Fire," " Results of Loss," etc., are pasted 
upon a card and hung across the edge of the folding 
door or screen, so as to be directly in front of the um
pire when he stands in the doorway, but not to inter
fere with his view of the two maps. The umpire also 
carries in his hand a card with these tables printed 
upon it, and other copies should be so distributed 
that any player can refer to them if necessary. A 
clock is placed against the screen, on each side, or 
laid upon a convenient part of the map. 

The blocks are placed upon the plan to represent 
the position of the forces, before the party assembles, 
whenever time will permit. The position of the com
mander-in-chief and of the troop-leaders must each 
be indicated by one of the little gilded blocks repre
senting officers. 'Vhellever any doubt could arise as 
to the dispositions or orders, everything should be 
clearly explained to the umpire and his assistants. 

§ 11. The following order of proceeding is sug
gested for complicated situations: 

(1.) The umpire directs the commanders to express 
their dispositiolls and indicate the movements and fire 
of their troops. 
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(2.) He and his assistants consider the possibility 
of executing them, without reference to the effect of 
hostile fire, and cause them to correct their indica
tions if necessary. 

(3.) They ascertain how far the orders of the 
troop-leaders are modified after observing the conduct 
of the enemy, and cause the indications to be changed 
if necessary. 

(4.) They compute the effect of fire and note the 
consequences. 

(5.) They cause the movements to be performed, 
decide hand-to-hand fights, and note the consequen
ces. 

(6.) They make all other computations necessary 
to complete the move. 

(1.) INDICATIONS BY TROOP LEADERS. 

§ 12. It was formerly customary to divide the game 
into MOVES of two minutes each, both sides moving 
simultaneously. The effect of fire was computed and 
recorded for each move before proceeding to the next, 
and the tables of marching and firing were prepared 
upon this basis. Sometimes several moves were made 
at once by both parties, and in critical moments a 
move was divided into halves or even quarters. 

Some recent writers have advocated the move of 
two and a half instead of two minutes, because this 
is a simpler factor of five, ten, and fifteen minutes, 
etc.; and others, objecting to the term" move," have 
made their computations for one minute, so that they 
can be more readily converted into any time that the 
situation demands. In the American Kriegsspiel 
this unit of one minute has been adopted in prepar
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ing the factors, after a fair trial of the others. The 
length of the move in every case should be deter
mined by the time that would elapse before the con
duct of one side would be so modified by that of the 
other that a truthful representation of warfare would 
make it necel:isary for the troop-leaders to know what 
had transpired before making furthel' indications. 
The umpire should carefully consider, in every case, 
how soon it would he possible for a change in dispo
sitions to be effected. With new players more time 
is allowed for consideration than they would have in 
the field, but after a little practice this should not be 
permitted. 

In proportion as the commanders are more famil
iar with the game the more rapidly will it pl·ogress. 
If the umpire thoroughly understands how each one 
is accustomed to handle his forces under different cir
cumstances he can often, upon the basis of previous 
instructions, conduct an extensive movement or a 
long engagement to the entire satisfaction of both 
parties. 

The game thus approaches the nature of the third 
form described in the introduction, in which the um
pire dispenses with all rules and bases his decision 
upon the dictates of his own judgment. 

The method of conducting a game is admirably 
illustrated in a pamphlet entitled "Beitrag, zum 
Kriegsspiel " by Verdy du Vernois. 

§ 13. 'When the length of the move has been de
termined, the troop-leaders express their movements 
and fire for as many minutes as the umpire directs 
by laying the blocks, indices, and arrows upon the 
plan, as explained hereafter. 

2 
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§ 14. Silence is absolutely essential to the proper 
conduct of the game. Under no circumstances can 
conversation be permitted at the table. The com
manders will confine themselves to answering ques
tions put to them by the umpire and his assistants, 
and for this purpose should retire far enough to pre
vent their answers from being overheard. 

(2.) CORRECTION OF INDICATIONS. 

§ 15. The umpire consults Table II. if necessary 
to aid his judgment in deciding whether it would ue 
possible under the circumstances for the troops to 
march, to fire, or to fight, in the manner indicated 
by their leaders, who should themselves be careful to 
conduct their game so as to require as little exercise 
of this intervention as possible. 

tThe umpire causes any indications that appear im
practicable to be corrected. 

(3.) MODIFICATIONS OF INDICATIONS. 

§ 16. As soon as the piece representing one of the 
commanders arrives at a position from which the 
enemy would be visible, the assistant informs him 
of the fact, and either duplicates the correRpolll1ing 
pieces upon the plan, or gives him a vague and gen
eral idea of the number and character of the troops, 
according to the circumstances. If this commander 
wishes to notify the others upon his side of what he 
has seen, he must send a message, either by courier 
or signal, handing it to the assistant, who delivers it 
a.t a proper time to the player to whom it is directed. 
The message should be directed to the commander at 
a specific point. 
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EXERCISE AT THE MAP. 

§ 17. When it appears that important discoveries 
would be made by otber troops than those imperson
ated by the players, the umpire must use his judg
ment as to how and when the information should be 
communicated to the commanders, basing his opinion 
upon the duty assigned to the troops and the instruc
tions they have received. In every case be should be 
careful to prohibit any movement based upon cit'cum
stances which would not be likely to occur in action, 
or upon a knowledge of facts which should have been 
concealed. 

§ 18. Instead of duplicating the necessary blocks, 
indices, and arrows, upon his own plan, the umpire 
may allow the player to examine as much of that of 
his opponent as may be necessary for this purpose. 
In this event, the remainder of the hostile troops 
should of course be screened or temporarily removed, 
and dummies should occasionally be placed in other 
parts of the field, or false indications made there, so 
that the observer need not be tempted to draw any 
inference from an accidental exposure of ground that 
would not properly be visible to him.l 

§ 19. Then the umpire directs the troop-leaders to 
communicate any of their present intentions that are 
not clearly shown upon the plan, and questions them 
as to how they would probably act in certain cases; 
but carefully avoids any leading questions, in order 
that the operations may be properly directed up to 
the time that information is received or messages are 
delivered. 

1 After the players are [amiHar with the exercise it is preferable to have 
0. curtain between the two plans, placing them in parallel po.itions, and 
after holding up the curtain for a 8hort time require the players to make 
their own representations of the hostile forces. 
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§ 20. If either side expresses an intention to make 
a charge the umpire asks the troop-leader upon the 
other side whether and how he will receive it. 

If he is not fully satisfied upon all these points, he 
may conduct an imaginary fight upon one of the 
plans by placing blocks upon it to represent hostile 
troops, and while moving them slowly himself, cause 
the troop-leadel' to represent the corresponding posi
tions of his own forces. This will enable him to form 
a clear idea of the commander's instructions and of 
the efforts that he would make to meet the disposi
tions of his enemy, even though he should not see fit 
to allow all the modifications to be made. 

If troops are under heavy fire, their leader should 
be prepared to state definitely to the umpire how 
heavy a loss he would suffer before taking measures 
to withdraw them from exposure; for example, what 
fraction of the entire force. 

§ 21. Any :r.mSSAGES that arrive during the course 
of the move are then delivered to the commanders, 
and the umpire satisfies himself of their subsequent 
measures in the same manner. 

§ 22. When he has decided how to permit the dis
positions to be modified, before the completion of the 
move, he places the arrows and indices accordingly, 
or directs the players to do so. It cannot be too fre
quently repeated that he should be careful to permit 
no changes to be made more quickly than in his 
judgment would be possible in reality. 

§ 23. When the troops in any part of the field are 
entirely or generally visible to each other, it is better 
to place these blocks upon the same map and to let 
the players represent their hidden movements to the 
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umpire while the other is absent, by making a dia
gram, by temporarily using the other map, or byem
ploying blocks to which a purely conventional mean
ing is assigned for the purpose, known to the umpire 
and to the players to whom they belong, but not to 
the others. 

§ 24. If it is desirable to preserve a RECORD of the 
POSITION of the troops and fire, it is now made up
on one of the miniature maps. 

(4.) COMPUTATION OF FIRE. 

§ ~5. The commanders now retire from the table 
and the umpire considers in what part of the field a 
crisis will first be developed that will have a con
trolling influence upon the other parts, examining 
first those places where the fire is most concentrated 
or where a charge is indicated. He determines for 
how long a time to compute the fire in this quarter 
and how much of the line can be treated as one en
gagement. 

§ 26. In estimating the fire in this quarter it is 
best to CONSIDER FIRST that which is unreciprocated 
or that which appears to be least affected by hostile 
fire, so that it will require the least subsequent modi
fication. 

It is well to compute a heavy fire directed upon 
artillery before the fire of the artillery, and finally 
the general mass of inf<tntry and cavalry fire in this' 
region. 

§ 27. The umpire and his assistants COMPUTE the 
fire as explained hereafter, making use of the firing 
board and of tables of infantry and artillery fire, 
Tables III., IV., and X. in connection with the dice. 
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The number of killed and wounded is recorded with 
the colored pegs. If it appears after the computa
tion that any of the firing troops have been suffering 
great losses at the same time, the proper reduction is 
made in the estimate of their own fire. If the Ulll

pire now deems it necessary to modify any of the 
dispositions of either party in view of their previous 
instructions, he makes the propel' changes and calcu
lates any new fire that may result. 

The losses are RECORDED by turning over the 
pieces so as to bring up a side with one or more 
spots or stripes upou it. 

§ 28. When the loss of any portion of the line be
comes sufficiently severe, the umpire refers to Table 
V. to determine the probability of its taking flight 
or dispersing; he throws the die, and if the result is 
unfavorable he causes the block to be removed or 
conducted to the rear; and if any new fire results 
from the altered situation he computes it in the 
same manner as before. 

When the effect of fire bas been determined and 
expressed upon the plan, and after any hand-to-hand 
fight of troops suffering from it has been determined, 
the arrows are removed and the expenditure of small 
arm ammunition noted by ammunition blocks. 

§ 29. If ARTILLERY FIRE ill this region is directed 
upon artificial structures for the purpose of BURNING 

or DESTROYING them, reference is made to Table X. 
to determine the result, which is indicated by means 
of tbe black blocks and arrows as hereafter explained, 
and the labor of working parties is then noted by 
means of the fortification blocks if necessary. 
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.. 
(5.) MOVEMENT OF TROOPS. 

§ 30. The movements of troops in this portion of 
the field are now performed, according to the indica
tions, in the following order: 

If a hand-to-hand fight is indicated for any of the 
troops subjected to this fire who have not been dis
persed by it, this issue should be immediately de
cided while the circumstances of the fire are fresh in 
the memory of the umpire aml his assistants. 

The movements of other troops are then performed, 
and lastly of those not subjected to fire. 

The distances gained by the troops in marching is 
computed by the aid of Table VI. 

§ 31. In deciding a HAND-TO-HAND FIGHT, all that 
portion of the line should be l'E'garded as forming a 
separate combat in which the defenders are fighting 
under like conditions. 

'Vhen the umpire has decided how much of the 
line to treat as a unit, he moves the blocks of both 
parties up to the time of collision, and refers to the 
table of infantry or cavalry charge (Tables VII., 
VIII., and X.) to decide the issue. He then places 
markers and indices upon the map to note the length 
of the melee, the direction of the retreat, and the 
time required for the defeated troops to rally. The 
indices placed by the troop-leaders are now removed, 
and if rapid gaits have been employed the corre
sponding fatigue of the troops is expressed by the 

counters. 
The umpire now considers whether any fresh 

troops will enter the fight before the expiration of 
the melee, or in case the fight is composed of sevcml 
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combats ,which have not all resulted in a victory for 
the same side, whether a subsequent encounter 
would result between the two successful bodies, be
ing guided in his judgment partly by the orders 
given before the charge and partly by the condition 
of the troops and their relative positions. He then 
calculates the result of the new combats if necessary, 
and records the losses in the melee, determined from 
Table IX., by tU1'lling over the troop blocks so as to 
expose one or more scores or spots as in the case of 
losses from fire. 

§ 32. Whenever in a cavalry fight it becomes time 
to consider the PURSUIT (which will not necessarily 
begin during the move in which the collision occut's) 
if Table IX. shows that it will be pos~ible, the um
pire directs it without further consultation with the 
troop-leaders, referring to T;tble IX. for this purpose, 
and expresses the losses amI consequences in the 
same manner as before. 

§ 33. After the operations in the portion of the 
field first under consideration have been executed and 
the results indicated, the UI11 pire proceecls in the same 
manner with the adjacent portions of the line. 

lIe then causes the troops remote from the engage
ment to move as indicated, removes the indices and 
blocks for old formations, and places or turns the 
counters, if necessary, to indicate the fatigue from 
rapid rates of marching. 

(6.) COMPLETIO~ OF TIIE MOVE. 

§ 34. The assistants then examine the MESSAGES 

that may have been written out by the players, and 
consider from the situation whether any will soon 
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reach their destination, and if sent by courier, place 
a block upon the plan to represent his position at the 
end of the movement. If a signal station has been .. 
established or a telegraph line put up, they calculate 
how much time would be required for the informa
tion to be transmitted, and mark upon these messages 
the probable time and place of delivery. 

§ 35. When the movement has been completed, the 
umpire sometimes asks the players if they have any 
SUGGESTIONS to make, or any reason to suppose that 
their orders were misinterpreted, or that the umpire 
has overlooked some important point. 

If, after they have expressed their opinion, the um
pire's decision should be at variance with the views 
of one of the players, the latter should make a note .. of the fact, and at the end of the game offer the situ
ation for a general discussion. 

After the completion of the movements he causes 
the clocks to be advanced. 

§ 36. Once in every TEN ~nNUTES, namely, at each 
even hour of the progress of the game, and at every 
ten, twenty, etc., minutes after the hour, the um
pire examines the counters, checks, and fortification 
blocks, and turns them over so as to express how 
much the troops are recovering from their fatigue, 
or how the work of fortification or destruction is 
progressing, or the time to rally troops diminishing. 
(Plate II. - INDICATIONS.) 

§ 37. 'When the umpire considers that the problem 
has been so far determined as to leave no doubt of 
the final result or involve any further points of inter
est, he announces that the game is completed, and ex
presses his opinion of the causes of success or failnre 
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upon purely military principles; and requests each 
player in turn to do the same. This DISCUSSION 

after the game is the proper time for expressing a 
dissent from the umpire's decisions, and for military 
men must be regarded as one of its most useful feat

ures. 
§ 38. Although the methods about to be described 

will enable the umpire to determine with the utmost 
rapidity any doubtful poiut that may arise in the 
course of the game, it cannot be too strongly stated 
that aU these computations not only need not, but 
must not, be made in eyery case, after the players and 
umpire have had a little practice, especially if they 
are at all familiar with military operations. They 
are intended to facilitate anel hasten the game and ,
should not be so perverted as to retard it. 

The l'euuction in the rate of march ran almost al
ways be estimated; only the important factors should 
be consiuered in modifying the effect of fire; un
important fires should be n!'glected; the fatigue may 
be neglected until the phtyers show a disposition 
to force the troops j the minute marks need only oc
casionally be employed; and the loss of ammunition 
need only be expressed when there appears to be dif
ficulty about replenishing it. 

§ 39. It must be clearly understood that the decis
ions of the umpire are final during the progress of 
the game. The players are to make suggestions 
only when called upon to do so, and must under no 
circumstances attempt to urge their own opinions. 



CHAPTER n. 

I~DTC.A.TION OF :MILITARY OPERATIONS UPON 

THE MAP BY MEANS OF THE KRIEGSSPIEL 


APP ARATUS. (PLATES I., II., III.) 


TOPOGRAPHY. THE MAPS. (PLATE I.) 

§ 40. The maps for the Tactical Game, two of 
which are used with each apparatus, depict the con
tour of the country by means of horizontal curves 
differing 10 feet in vertical distance. 

The important features are represented by the or
dinary topographical signs; the rate of march for 
troops of the different arms over each portion is 
sometimes expressed, as well as the time required for 
crossing fords, etc., and other definite information of 
like nature. 

§ 41. They are divided into squares, and every fifth 
line is somewhat heavier than the others, so that each 
side of the small squares represents 200 yards on a 
scale of m15, and each diagonal a little less than 300 
yards; and of the larger ones the sides correspond to 
1,000 yards each, and the diagonals to 1,500 yards. 

ThE' squares aid in the measurement of distances 
and in locating the blocks in corresponding positions 
on the two maps. They serve also to enable two 
partids provided with copies of the same map to 
communicate the positions and movements of the 
troops upon them by a notation similar to that em
ployed in describing a game of chess. 
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For example. 

VL 42. - 2 Companies of infantry 32.3 - ] 6.1 to 33.1 - ]5.2 
facing N. W. 

1 Company of infantry 39.1 - ]0.2 to 38.3 - 14.6 
facing W. by S. 

1 Company of infantry 30.2- 21.3 rapiu fire on ar
tillery at 25.1 - 22.3. 

Either noting every block or only the extremities 
of the line. 

§ 42. SMALL COPIES of the map drawn to one 
fourth of the scale of the larger one are very con
venient in assigning the problem, and fot' recording 
the successive positions of the troops. The horizon
tal curves are taken at 20 feet. 

INDICATION OF PROGRESS OF TIME. 

§ 43. The clocks are used to mark the progress of 
the game in honrs and minutes. 

One is placed upon each map, and the hands are 
advanced when the movements are completed. In 
the Strategic G~me, the hour hand marks the month 
and the minute band the day. 

The X.'s placed outside the circle of the dial above 
the numbers II., IV., Vr., VIII., X., and XII., serve 
to remind the umpire that at intervals of ten minutes 
of Kriegsspiel time certain circumstances are to be 
noted. The points of time in the progress of the 
game when the hands pass these numbers are de
scribed as X. minute points, the IV., VIII., and XII., 
are also called XX. minute points. 

§ 44. As the progress of WORK is indicated by ex
posing one score every ten minutes, the fortification 
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blocks are turned over at each X. minute point, and 
the checks and the counters, excepting those applied 
to artillery, are turned back so as to show one less 
score. If a minute mark is upon a piece it is taken 
down at the first X. minute point. If a check is 
llpOI1 it and not a minute mark, it is sometimes taken 
down. At each XX. minute point the counters for 
artillery are turned back. 

REPRESENTATION OF TROOPS. (PLATE II.) 

§ 45. The troops are represented by the small 
blocks of metal, wood, or porcelain. Tbose of one 
side are colored red and green, and those of the other 
side blue and orange. 

§ 46. Upon a map drawn to the scale of r;-cfcrlJ, or 
about one foot to a mile, the largest blocks colored 
light red (Plate II.) may be taken for a company of 
SKIRMISHERS, deployed at intervals of two and a half 
yards (three paces), or 64 men in 160 yards (200 
paces); such a line as would be formed after deploy
ment by numbers from a battalion of four companies, 
in single rank, or after doubling a line at intervals 
of five yards. The shorter ones each represent half 
a company. A continuous line at intervals of five 
yards is shown by leaving a space between the pieces 
equal to their own length; and a denser one, by plac
ing as many blocks as may be required behind or on 
top of the first. 

Any of the blocks may be used for the latter pur
pose; and if one representing troops in line is placed 
immediately behind the skirmishers, it is assumed 
that all are deployed, unless otherwise specified. 

Where a single company is deployed at greater in
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tervals than two and one half yards, the extremities 
of the line may be indicated by two of the smaller 
blocks of light tint placed at the proper distance 
apart. 

The deeper red and blue blocks may be taken for 
INFANTRY IN CLOSE ORDER in line of battle, or 
column at full distance; the longest for a regiment 
of 16 companies, comprising 1,000 men in two ranks, 
drawn up in column or line of masses. 

The next size, for a battalion of four companies in 
line of battle, in two ranks, or column at full dis
tance, etc. Those colored on but one side are used 
for patrols and small detachments, or individual mes
sengers, etc. 

The smallest blocks of light tint represent half 
companies. 

Two pieces placed side by side serve to represent a. 
double column of fours, etc. 

H it is proposed to adopt the SINGLE RANK as the 
habitual formation, each block may be taken to rep
resent one half the number above mentioned; and 
in exceptional cases, one block placed upon or behind 
another would indicate a doubling of the ranks. 

§ 47. It is always assumed that infantry at a halt 
will lie down whenever exposed to fire, unless other
wise expressly stated, provided the conformation of 
the ground, or the height of the underbrush or other 
obstacle does not compel them to take a difIerent 
attitude in order to deliver their own fire. 

§ 48. The darkest red and blue blocks represent 
ARTILLERY. A stripe of gold serves to distinguish 
the line of pieces hom that of the caissons, the lat
ter being striped with a light tint of their own color. 
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The larger blocks on this scale may be taken for 
batteries of four guns, 64 cannoniers and the proper 
complement of horses and drivers, and the smaller 
ones for platoons. 

Horse artillery is represented by substituting a 
block for c3sah-y in place of that denoting the line 
of cais ons (or by a stripe of color complementary to 
tbat of the block). 

Heavy artillery (three and a half inch), by em
ploying two blocks for line of caissons. 

Revolving cannon by another block denoting line 
of pieces in the same manner. 

A mitrailleur battery, of eight guns and 64 can / 
noncers, by substituting an infantry skirmisher block " 
for the line of caissons. 

§ 49. The CAVALRY is painted with a color com
plementary to that cbaracteristic of the side to which 
it belongs; namely, green and red for the Red side, 
and orange and blue for the Blue side; the deeper 
sbade denoting troops in line of battle, and the light 
tint those deployed as skirmishers. 

The long ones, on scale of ~n1f' may be taken for a 
company of 6-:1: men at intervals of two and a half 
yards, like the infantry; and the smaller ones, of light 
tint, for half a company. 

Of the deep green and orange blocks, the smallest 
represent patrols, videttes, etc.; the next in size can 
be used for companies of 6-:1: men in double ranks, or 
half companies in single rank, etc. 

The position of the horses of dismounted cavalry 
is indicated by the original block with an ammuni
tion block placed upon it. 

§ 50. The engineer troops are colored purple, with 
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a stripe of red or blue to denote the side of the battle 
to which they belong. 

§ 51. Four of the longest black and purple blocks 
represent a division of a reserve POXTO::S train in 
single file; and one of these blocks would correspond 
with the length of the bridge when laid. Four of 
the next in size represent an advance guard divis
ion, and one of them the length of the canvas pon
toon bridge. 

§ 52. Telegraph, baggage, supply TRAINS, etc., are 
indicated by the black pieces with red and blue ends 
respectively, the long ones for ten wagons, and the 
short ones five wagons each, in single file. 

The black pieces with yellow ends may each be 
used for eight ambulances. 

§ 53. The long black pieces either represent five 
wagons each loaded with 20,000 rounds of slllall arm 
AMMUNITION, and the short ones five mules, each 
carrying 2,000 rounds, or these blocks are used con
ventionally in a manner hereafter described. 

§ 54. At the beginning of the exercise eaeh troop
leader receives from the umpire the necessary blocks 
to represent all the troops of his command and a suf
ficient number of others for the different formations 
that he may subsequently require, such as skirmi h
ers, detached companies, etc. The surplus blocks 
are kept in a small box by themselves. 

The umpire and his assistants carefully note their 
number so as to correct any error that may arise in 
the progress of the exercise. 

'When a deployment or other TACTICAL CHANGE is 
to be represented, the troop-leaders place the blocks 
representing the new formation in their position at 
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the end of the move, noting also, with the indices, the 
line of march for each flank. 

After the completion of the move, the umpire re
moves the blocks that indicated the old formation 
and puts them in the box from which the others were 
taken. 

Another box is lcept to receive those troops that 
have been dispersed, so that the number upon the 
plan may at any time be verified. 

§ 55. The pincers are used to handle the blocks 
and indices. It is important that the former should 
not receive rough treatment on account of the danger 
of defacing them. 

They may be kept in the pasteboard boxes dlll'ing 
the progress of the game, but should be replaced in 
the trays if they are to be subjected to rough travel. 

INDICATIONS OF MOVEl\fENTS, FIRE, ETC., OF THE 

TROOPS. (PLATE ill.) 

§ 56. The metallic pointers, although similar to 
those of Meckel, Zipser, and others, receive in the 
American game a more extended application. Those 
resembling swords are c,dled indices, and are laid in 
front of the troop blocks to point out the direction 
and represent the gait at which the troops are mov
ing. The short ones would correspond to a distance 
of 200 yards (250 paces), or that passed over at a 
walk in two minutes and a half. 

The scores serve to divide the length of each into 
tenths, for convenience in measuring the distance 
gained in one minute or quarter minute, etc. 

§ 57. Thus, if a MARCH of five minutes (often a 
convenient unit) is to be considered, two small indices 

3 
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placed in front of an infantry block represent a walk, 
two long ones double time, and one or two small ones 
partly ""ithdmwn a walk and halt, or a walk over 
difficult ground. Placed in front of a cavalry block, 
two small indices represent a walk, two long ones a 
slow trot, three long ones a fast trot, and fom long 
ones a gallop. A march of ten minutes is represented 
by doubling the number of indices; and a shorter 
one by withdrawing the index, so that the point 
marks the spot reached at expiration of the time rep
resented. 

\Vhen troops prepare to SWIM across a stream a 
minute mark shows the time that preparations be
gll1. 

§ 58. The other pointers are called arrows, and 
are placed in front of the troop blocks to show the 
direction of their projectiles and the amount and na
ture of their FIRE. A short arrow placed in front 
of an infantry block represents common fire for five 
minutes, two short arrows Cone before the other) 
rapid fire. One short one advanced four scores rep
resents slow fire for four minutes or common fire 
for two minutes. A short arrow before an artillery 
block represents canister fire, a long one case shot, 
and a lono- and short one shell fire for five minutes. 

b 
A short arrow laid across the end of the others, 
shows that the fire is maintained for five more min

utes. 
§ 59. To show that the troops walk f~r 200 !ards, 

and then fire for five minutes, a short mdex IS ap
plied to the block and an arrow to the point of the 

index. 
An advance by alternately springing forward and 
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lying down to fire is shown by an arrow and index 
placed side by side and withdrawn as far as necessary. 

EXPRESSION OF TIlE CONDITION OF TROOPS. 

§ 60. As the colored blocks represent the nature 
and number of the troops, and the pointers indicate 
what they are doing, so the marks upon the different 
sides of the blocks serve to express their couc.lition. 
The stripes and dots which mark the different sides 
of the blocks are called scores. 

EXPRESSION OF THE LOSS OF POWER. 

§ 61. When the troops are first brought into ac
tion, the blank side of the troop blocks should be up, 
and the end on which the other sides are scored 
should be to the right (facing the enemy). 

The gradual reduction in the power of troops who 
have been in action, is represented as follows. One 
score turned up shows a loss of two tenths of their 
fighting power; two scores show that they retain but 
six tenths; three scores, four tenths. A further loss 
is shown by removing the blocks in succession. 'When 
a few men are killed and wounded by hostile fire, 
but not enough to reduce the strength of the organi
zation by two tenths, the number is sometimes indi
cated by placing one of the little blocks called minute 
marks behind the troops, with a figure turned up to 
show the loss of men. A minute mark in front of 
the troop-block notes the minute when the score was 
turned up on the block. 

The reduction in the firing power of artillery is 
expressed in the same manner, by the scores turned 
np on the line of pieces; each score denotes a reduc
tion of two tenths as in case of the other arms. 
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TO EXPRESS FATIGUE. 

§ 62. The white blocks with stripes are called 
counters. They are placed in front of troops who 
have been marching rapidly, a counter with one score 
turned up indicating that the troops to whom it is 
applied are fatigued from two and a half minutes' ex
cessive use of these gaits. 

TO EXPRESS THE DISORGANIZATION OF TROOPS 

WIIO IIAVE BEEN IN ACTION. 

§ 63. The white blocks with dots resembling dies 
are called checks, and are placed in front of the troops 
to show that they require as many minutes to rally 
as ten times the number of dots exposed. 

These checks placed on the top of the troop blocks 
show that they are not in condition to resist an 
attack. 

TO EXPRESS THE ISSUE OF A HAND-TO-HAND 

COMBAT. 

§ 64. An index is applied to the defeated troops, 
to point out the direction of retreat. A check placed 
upon the troop-block shows, by the number of spots 
exposed, the number of minutes in the melee. A 
small block with figures, called a minute mark, is 
laid on the troops by the side of the check, to indi
cate the minute of the progress of the game a~ which 
the melee terminates. At the next X. minute point, 
the minute mark is placed in front of the troop
block 
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TO EXPRESS EXPENDITURE OF AMMUNITION. 

§ 65. The black pieces representing ammunition 
may be used conventionally to represent by their 
scores the amount of ammunition that has been ex
pended. In that case the large blocks with one 
score turned up indicate that 20,000 rounds have 
been expended alollg the line in front of them with
out regard to the original supply, etc. 

The small blocks represent 10,000 rounds each, or 
the load of five pack mules, and one score corresponds 
to that of one mule. 

A long ammunition block with one score up behind 
the line of caissons of a battery shows that it has 
been firing for 20 minutes, etc. 

§ 66. To EXPRESS THE WORK OF FORTIFICATION 

or of construction or destruction, the black and white 
pieces are laid along the line occupied by the working 
parties, each extremity of the line being marked by 
one of the white ends. The total number of scores 
expressed on the blocks will then represent the num· 
bel' of X. minute points since the work was begun, 
and a minute mark will show the exact minute after 
the X. minute point, at which it will be completed. 

§ 67. Thus, fortification blocks are placed in front 
of troops in the open ground, to show that they are 
digging a shelter trench or battery, etc.; along the 
edge of a forest or village, that it is preparing for de
fense; across a stream, that the troops are building 
a bridge; along the bank of a stream, and across a 
bridge, that they are destroying it. A bridge is cov
ered with a piece of paper to show that it is de
stroyed. 
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§ 68. When a ponton train is drawn up along the 
banks of a stream, the scores and minute marks note 
the time of loading or unloading. To indicate prog
ress of the bridge, lay a block across the stream, and 
the number of scores will show the progress of the 
work. Minute marks are always removed when the 
work is completed. 

§ 69. The ammunition blocks are used in connec
tion with the arrows to show that a building is burn
ing. The arrow points in the direction that the wind 
is blowing, and the ammuuition block placed at the 
point shows the number of minutes that a wooden 
building has been burning or half the number that 
a stone building has been burning. 

An ammunition block placed behind the arrow 
notes the amount of artillery fire that has been di
rected upon it with a view to setting it on fire. 



CHAPTER III. 

THE COMPUTATIO:NS. (PLATB IV.) 

GENERAL PRINCIPLES ON WHICH THE COMPUTA

TIONS ARE BASED. 

§ 70. THE factors npon which the game is based 
have been determined from a comparison of military 
statistics, made with the utmost care, and subjected 
to long and severe tests by constant practice of the 
game in the German army; they have been mollified 
to conform to tbe improvements in fire-arms sillce 
the war of 1871, and completed by reference to other 
military authorities, and by original investigation in 
case the ground has not been covered by previolls 
works on the subject. 

The propriety of some of the changes bas been 
clearly demonstrated by the results of the war of 
1878 between the Russi,1l1s and the Turks. 

It is by no means assumed that these factors are 
invariable, or that causes apparently identimtl will 
al ways produce the same results; but it is of greltt 
advantage to be able at once to ascertain the average 
experience with regard to any point that may arise 
in the course of the game, or in actual warfare. 

§ 71. The action of troops in the field is much 
modified by the circumstances under which they are 

placed. 
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Their fire is sometimes much more effective than 
at others. They sometimes take flight at the appear
ance of dangers which at other times would not dis
turb them. \Vhen favorably situated, they fight to 
advantage at close quarters against far snperior num
bers, and their rate of march varies greatly over dif
ferent kinds of ground. 

§ 72. Simple cases have therefore been taken as 
STAXD.A.RDS of the ],llUNG, ],lGHTL.'<G, and MARCH

L.'<G capacity of onlinary troops, and expressed in 
terms of distance, strength, number, etc., upon the 
scales of the Firing iloard, and by the scores of the 
indices, etc. 

The circumstances that modify their action are 
then classified and weighed, and the effect of each is 
expressed in a RATIO between the modified case and ... 
tLe standard. 

It generally appears that when a great many mod 
ifyiug circumstances co-exist, the illfiuence of each 
is essentially the same as that expressed b'y this 
ratio; and that the combined influence of all pro
duces the same modification as that which would be 
expressed by applying eacb of the ratios in succes
sion, or by multiplyillg the standard case by the pl'od
uct of all. 

Thus the values expressed in Table III. of the in
fluences that modify the effect of the fire of one com
p,tny of infantry upon another at a given distance, 
enable the scale of fire to be applied to an indefinite 
n urn bel' of distinct Sll ppositions, by making the neces
sary combinations of the different factors. 

§ 73. After all known circumstances have been 
considered, the computation shows only the probable 
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result, and the unknown influences are generally ac
counted for by throwing the die before applying it to 
the case under consIderation. The range assigned to 
the effect of CIIANCE depends upon the discrepancy 
in the results of experience under similar circum
stances. Tbus the distance that troops march over 
certain ground for a sbort time can be determined 
,Yith great accuracy; the effect o~ fu'e can be pre
dicted to within one half, and the victory in a hand
to-hand fight may always be decided in favor of that 
side which appears to possess four times the strength 
of its opponents. 

The conduct of troops under fire cannot be deter
mined with as much accuracy as the number of killed 
and wounded, and in expressing the probability of 
dispersing, it becomes necessary to assign a wider 
range to the element of chance. Although a com
pany is sometimes dispersed and passes out of the 
control of its officers after the loss of one twelfth of 
its numbers, it sometimes happens that good troops 
retain their organiuttion after t.he loss of one hltlf. 

The unknown influences are expressed in the game 
by determining with the die whether the troops are 
fortunate or otherwise, and making a slight modifica
tion for chance, in the result of the computation, in 
the same manner as for circumstances which can be 
estimated. 
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METIIOD OF APPLYING THE RESULTS OF EXPERI

ENCE TO THE IMAGL...-ARY WARFARE OF THE 


GAME. - THE FIRL'<G BOARD. (PLATE IV.) 


§ 74. The umpire's measurements and calculations 

are made by means of the Firing Board, which he 

uses in connection with the tables and with the dice, 

to determine and record the losses from fire, the re

sult of a hand-to-hand fight, etc., etc. 


§ T5. On the left upper corner of the board is 

printed a SCALE of DECLIVITY which is applied to 

the horizontal contour lines of the map. 


§ 76. Immediately below is the table for TALLY OF 


TUlE. As an illustration of its use: one white peg 

in the hole marked VII. another in the 20, nnd an

other in the 11, would in the Tactical Game indicate 

that it had progressed as far as 31 minutes pnst 

VII.; in the Strategical Game, as far as the evelling 

of the 31st of July. 

§ 77. Along the right edge of the Firing Board the 
figures denote the number of hundred yards; the 
next column is the SCALE OF L...-l!'ANTRY FIRE and 
shows the rate of loss in men per minute, that would 
be sustained by troops under certain circumstances, 
from the fire of one company of infantry at corre
sponding distances. 

The SCALE at the top applies to ARTILLERY FIRE 

up to 1,500 yartls and the two at the bottom to greater 
distances up to 4,500 yards. ... 

§ 78. On the left side of the Firing Board is printed 
the CmIPUTING TABLE, which is u ad to facilitate 
the calculations of loss from fire, relative strength of 
opposing forces in a hand-to-hand fight, etc., etc. 

-
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The numbers in this table follow each other in 
geometrical progression, so that each is about one 
tenth greater than that which precedes it in the se
ries. 

The Roman numbers refer to the relative chances 
of success in a hand-to-hand fight, and of dispers
ing when troops are subjected to heavy fire. 

On the left is a TABLE of MULTIPLIERS, or a list 
showing the number of points or holes that the pegs 
mnst be advanced in the Computing Table to multi
ply by the numbers in the left-hand column, or set 
back to divide by these numbers. It will appear by 
examining the series of the Computing Table that 
each number is twice as great as that 6 places be
fore it, within the necessary limits of accuracy, it is 
ten times as great as that 20 places before it, and one 
hundred times as great as that 40 places before it, 
etc. Thus the Computing Table is used as a handy 
multiplier, and the columns referred to correspond to 
a rough table of logarithms. 

The black pegs are generally used for these com
putations. 

A sliding scale is sometimes used instead of the 
Computing Table. 

§ 79. The table on the right is used to keep a 
TALLY OF LOSSES. 

The pPgs corresponding in color to the troops are 
inserted in their respective holes to show the num• 	 ber of killed and wounded, expressed in battalions, 
regiments, etc., accordi11g to the organization that 
may be adopted. The tally board may be also used 
as an addition table in making computations, or for 
any kind of memorandum. 
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THE DICE. 

§ 80. The dice, besides their use in connection 
"'ith the scales for fire, are employed to aid the um

pire in deciding muny points tha.t arise in the course 

of the play, and that are explained under the proper 

headings. 


One die is made larger than the others, so that a 

special value may be assigned to its faces wheneveL' 

it becomes necessary to di~cl'iminate chances with the 

utmost detail, and to save the time that would some

times be consumed ill making two throlVS. 


THE RATIOS. 

§ 81. The ratios can either be expressed in the 
forlll of vulgar or decimal f!'actions, or they may be ... 
compared with the terms of the geometrical progres
sion UpOl! the Computing Table. Each term of the 
latter differs from the following one by only one tenth 
of its value, and a greater degree of accuracy is not 
attempted in these calculations. 

§ 82. To find a number bearing to another a given 
ratio expressed in tile form of a vulgar fraction, it is 
only necessary to advance the number as lllany places 
in the series as shown by the number in the column 
headed Pts. ill the Table of 1\1 ultipliers, opposite to 
that expressing the numerator, und to set it back as 
many as that opposite the denominator; if expressed ...in the forUl of a percentage, to set it back 40 places 
and advance it as far as necessary. The number of 
places may also be determined by counting the spaces 
from 1.0 in the series. 

Thus to find J8 of 2.2, put a peg in the hole corre
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Bponding to 2.2, find in the T~\ble of Multipliers the 
number of points opposite 18, namely, 25 points, ad
vance the peg 25 places in the series, to the hole 
marked 40, find the number opposite 20, namely, 26, 
and set the peg back 26 points to 2.0, which gives a 
result near enough to 1.98 for all purposes of this 
game; or instead of advancing it 25, and setting it 
back 26, simply set it back one point at once. To 
obtain .9 of 2.2, advance the counter 19 and set it 

.. 

back 20 places, 
To find H of 6.2 X 1.2 X ! of 23 per cent. of 139, 

set the peg in the hole 140, and move it 23-25+ 
16+2+6-10+27-40=-1 place to the hole 
120, a much shorter opera.tion than the orJinary 
method of multiplying, which would require a great 
deal of figuring even if all but the two left-hand fig
ures were rejected. 

THE CHANCES OF SUCCESS. 

§ 83. Both dice are used to decide the result of a 
fire fight as well as that of a hand fight. Tbirty-six 
different chances could be discriminated if necessary, 
but by taking the sum of the two readings, the com
putation is simplified. and sufficient accuracy is at
tained for all purposes of the game. The 25 terms 
of the series in the Computing Table on each side 
of unity, namely from .24: to 4.0, are fonnd to indicate 
very nearly the probability that a company of 64: 
men will be dispersed after the loss of ten times as • 
many men as the number corregponding to the term. 

A combat at close quarters can safely be decided 
without the element of chance, when the attack is 
more than four times, or less than one quarter as 
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strong as the defense, etc., and it will appear that the 
25 points of the series form a convenient scale for 
determining the result of a hand-to-hand fight. The 
companies are therefore taken at 64 men in ranks, 
which is a suitable number from several other con
siderations. 

When the Computing Table is used for discriminat
ing chances of success, a peg placed. in the sixth hole 
of the 25 above mentioned (A5) denotes six chances 
in 25, that the troops fired upon or charged. will be 
driven back; in the 13th hole, namely, 1.0, it indi
cates 13 chances in 25, etc., and the Homan numbers 
correspond.ing, namely V. to the sixth hole and VII. 
to the 13th, indicate that they are to be dispersed or 
saved according as the sum of the pips that turn up 
on two dice amounts to more 01' less than V. or VII. 
respecti vely. 

THE TABLES. 

§ 84. In drawing up the tables of fire, etc., the 
modifying circumstances are classified and ananged 
in horizontal lines for convenience of reference. The 
numbers at the head of the columns show the modify
ing effect of each upon the standard on the scale, 
expressed both in the form of a percentage and in 
the number of holes or points in the Computing Table 
that the peg must be advanced or set back in making 
the calculations. The letters in parentheses serve to 
remind the umpire of the order in which the different 
tables or parts of tables should be consulted, and an •
other with a bracket i!3 added for reference wherever 
the natural on1pr is not to be followed. The manner 
of expl't'ssing the result in the language of the game, 
is indicated at the foot of each table. 



... 
CHAPTER 	IV. 

MUSKETRY 	FIRE. (TABLE ill.) 

§ 85. In analyzing a combat with fire-arms, the fir8t 
point to be considered is the number of men who 
would be put lwrs du combat by the projectiles; tlte 
second, the ch,mge produced in the effective strength 
of the forces, arising from the diminution of num
bers, the exhaustion of the combatants, and the 
dangers to which they are exposed; and tlte tldrd, 
the probability of their passing out of the control of 
their leaders and dispersing. 

§ 86. If one company of infantry, comprising 64 
men armed with breech-loading rifled mnskets, such 
as the Springfield, the Remington, or the Peabody, 
is deployed as skil'mishl'rs, lying down and firing at 
the rate of about six rounds in a minute, at an
othl'r line directly in front of it and distant about 
500 yards, lying down in an open plain, at inter
vals of two and a half yards or three paces, in a 
line at right angles to the line of fire, and firing 
upon the first with about equal effect, and if the .. 	 company first mentioned is composed of solJie1's of 
avenlge ability belonging to the offensive party, 
perfectly fresh in the fight, but long enough upon 
the ground to have formed a fair conception of tbe 
distance, it may be inferred that it will inflict a loss 
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in killed and wounded, at the average rate of not Ipss 
than .45 men ill a minute, as shown by the scale for 
infantry fire on the Firing Board. 

§ 87. If the DISTANCE were 100 yards instead of 
500, this rate would not be less than that of 1.5 men 
in a minute; at 1,000 yards, .11; at 1,200 yards, .06. 
Beyond this distance and up to nearly 3,000 yards the 
rate would uiminish by one half for evel'y 250 yards. 

§ 8. The average number of killed and wounded, 
under different circumstances, may be conveniently 
expressed by refening to the case above stated, as a 
STANDARD, and showing what proportion of this loss 
should be estimated if each of the conditions were 
modified in succession, while the others remaineu 
unchanged. 

These conditions will now be considered as they 
refer to:

(1.) The troops who are deli vering the fire. 
(2.) The relations between the troops on the op

posite sides. 
(3.) The troops subjected to the fire; and 
(4.) The troops who chance to suffer frolU the 

fire which is not directed upon them; generally those 
behind the line fired upon. 

(1.) TIIE TROOPS FIRING. 

§ 89. If these 64 men are not skirmishers, but in 
single rank FOR)IATIO:N, the number of killed and 
wounded from their fire may be estimated at 80 per 
cent. of that above-mentioned; in double rank forma
tion 70 per cent.; or respectively 20 and 30 per 
rent. less tllan from the standard fire.l 

! It has been mnintnined that at target practice the percentnge of hits of 
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If their POSITION is not lying down in the open 
plain, but mounted on horseback, 12 per cent.; if 
standing, 80 per cent. ; if kneeling, 90 per cent.; if 
they are firing from behind a log, an embankment, 
or a window sill, which not only shelters them from 
hostile fire, but affords a suitable rest for the pieces, 
their fire may be taken at 120 pel' cent. of the stan
dard. 

§ 90. If they are in :MOVE~IENT springing forward 
a short distance, and tben lying down to fire, 40 per 
cent. (They would have time to fire about twenty 
rounds in five minutes.) If firing as skirmishers in 
advance or retreat, GO per cent. (They would not be 
able in this case to fire more than three rounds in 
a minute.) 

Their PREVIOUS 1I1O"VEMENT would also affect their 
fire; which, for a minute or two after they have been 
moving in double time, may be estimated at GO per 
cent.; and if they have been exhausted by too fl'e
quent running, or fatigued by labor of any kind, a 
proportionate reduction should be made. Immedi
ately after marching at a walk, 90 per cent. 

§ 91. If they are firing at the rate of 3 rounds in 
a minute, 60, 12 rounds in a minute, 160 per cent., 
etc.; these rates are known as slow and RAPID FIRE 

respectively. While discharging the magazine of a 
repeating rifle at the rate of 48 cartridges per min
ute, four times the effect of common fire. 

If the troops are firing at a new object whose dis
tance is not known, their fire is not likely to be more 
than half as effective as in the general case dnring 
a large body firing simultaneou.ly, is much le.s than that of a small body; 
but this is probably because the former produces an excitement akin to 
t bat of a battle-field. 

http:simultaneou.ly
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the first minute; but CONTINUED FillING exhausts 
the soldier, as well as continued marching; and after 
about GO rounds, or ten minutes of common fire, the 
efIect is generally about 90 per cent.; after twenty 
minutes, 80 pel' cent.; after twenty-five minutes, 70 
per cent., etc. 

(2.) RELATIONS. 

§ 92. The relations between the troops firing and 
those Imt1er fire, may be consillered under the same 
general headings, - namely: their position, move
ment, and fire. 

H there is a marked difference in ELEVATION, so 
that troops in LINE are compelled to fire upwards 
at an angle of 10° with the horizon, their fire may 
be regarded as GO pel' cent., if at an angle of 5°, 80 
pel' cent., as effective as in the general case. 

'With SKIRMISHERS, if firing lip 15°, GO per cent. ; 
if up 10°, 80 per cent. ; if up 5°, 90 per cent., etc. 

H the L~E subjected to fire is not at righ tangles 
to the path of the projectile, but makes with it an 

ANGLE of 60°, the fire is about 120 per cent. as effec
tive; if 45°, 160 per cent.; if 30°, twice as effective. 

If the L,\DIVIDUAL soldiers in this line are not 
facing the troops who are firing upon them, but are 
firing in another direction and lying at an angle of 
90° with the path of the projectiles and thus expos
ing twice as much surface to the shower, the fire 
upon them is twice as effective. At an angle of 40° 
with the line of fire, 160 per cent.; and at 10°, 120 
per cen t. The s!tll1e principle applies to the expos
ure of mounted troops marching across the line of 
fire. 
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If the line to which the fire is directed IS shorter 
than one tenth of the distance from the troops who 
are firing, the balls which pass to the right and left 
are sufficiently numerous to be considered; and where 
the line measures only one hundredth of this dis
tance, its .APPARENT SIZE is so small that musketry 
fire directed against it is only about one fourth as 
effective as against a long line of equal density; for 
example, in firing against a line of three skirmishers 
at intervals of two and a half yards and at a distance 
of 500 yards (GOO paces) the rate of loss would be 
.11 pel' minute instead of .45 as in the standard case. 
If the width of the target is .02 of the distance, 40 
per cent.; if .03, 50 per cent.; .0,*, 60 per cent.; 
.05, 70 per cent., etc. 

§ 93. If the TROOPS fired upon, whose apparent size 
is less than one tento, are :MOV~G directly across the 
line of fire at a walk, they only suffer about 80 per 
cent. of the loss of those standing still; if at double 
time or a trot, .50; if at a gallop 25 per cent. If 
their apparent size is very small, a still further re
duction may be estimated. If moving in the line of 
fire, the diminution of effect would be about one half 
as great at distances beyond 400 yards (500 paces). 

§ 9,*. Troops subjected to a heavy fire generally 
suffer a proportionate diminution in their own effi
ciency for firing. If under these circumstances no 
shelter is at hand, their fire becomes rapid and wild; 
but the effect of heavy fire upon troops behind shel
ter is such as to discourage them from making any 
attempt to reply. 

This effect is very different upon troops who have 
been generally successful in previous engagements, 
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and are now fighting upon tIle offensive, from that 
upon those who belong to the side which has gen
erally been defeated, or who are now acting upon the 
dpfensive. 

In tIlt' case of SUCCESSFUL troops, if instead of sus
taining a loss about equal to that which they are in
flicting, they were suffering twice as much, it is esti
mated that their fire would be 90 per cent. of the 
general case; if suffering four times as much, 80 per 
cent. If attacked by surprise, i. e., if cavalry sud
denly appear within a distance of 400 yards, and 
make a charge upon them, or if infantry unexpect
edly fire, or rush upon them from a distance of 200 
yards or one minute's march, their fire is reduced to 
about 70 per cent. 

The fire of DEFEATED troops is generally reduced 
to 80 per cent.; when subjected to a fire twice as 
strong as their own; if four times as great to 70, and 
if attacked by surprise, to 50 per cent. 

(3.) TROOPS FIRED UPON. 

§ 95. When troops in the field fire upon each other 
at any considerable distance, the accuracy of their 
aim is not sufficient to enable them to single out an 
individual in a skirmish line; but the shower of pro
jectiles is about equally distributed over the area oc
cupied by the target, a term universally employed in 
this exercise to denote the troops or object subjected 
to fire. 

If the company above described were spreading out 
their fire over a wider target, i. e., one composed of a 
longer line of skirmishers at intervals of two and one 
half yards, the total number .0£ killed and wounded 

4 
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would be the same; but if the same extent of line 
were occupied by twice the number of men, namely, 
by 1~8 men at intervals of one and one fourth yards, 
it is probable that twice as many would be killed as 
in the case aSdumed as a unit. 

It is true that at very short ranges a good marks
man would be able to piek off a single man froll1 a 
line of skirmishers, yet this kind of fire rarely finds 
its application except where both parties are well cov
ered, as in siege operations, etc. To attack in the 
open field, it becomes necessary to reenforce the line 
in proportion to the advance, and before reaehing 
close quarters, it presents a continuous wall of skir
mishers so that but few exceptions need be made to 
the general rule, which assumes that along the front 
of a line of battle subjected to hostile fire the loss 
sustailied upon any length of this front will be pro
portional to the number of men occupying the front; 
and that the loss infiieted by a given amount of fire 
will be proportional to the tbickness 01' density of the 
target, and the following proportions of the numbers 
above given represent tile losses sustained by troops 
in dilIerent FORMATIONS from that taken as a unit. 

A skirmish line at five yards, 50 per cent.; a line 
at one and a quarter yards, such as would be formed 
by deploying two from each set of fours, would lose 
twice as many as in the stanllard case. 

A line of battle in one rank '.1 times, in two ranks 
8, in a colullln comprising foul' sublli visions in double 
rank 16, and one of eight such subllivisions 24 times 
as many. 

If the troops fired upon are not lying down in open 
plain, but firing through loopholes, the loss would be 
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6 per cent.; if behind abattis, 12; behind a trench, 
25; firing over the crest of a bill, 40; from the edge 
of a forest, 50 per cent.; behind a hedge which 
screens them from observation, but affords no barrier 
to the passage of the projectiles, 90 per cent. 

If instead of lying down continually, they are ad
vancing alternately by springing forward and firing, 
1.20; if kneeling, 2; standing, 4; and if mounted on 
horseback, 8 times as many. (This estimate takes 
account not only of the difference of surface exposed, 
but also of the difficulty of aiming at a small object.) 

( 4.) TROOPS BEHIND THE LINE. 

§ 96. But beside those shots which f~tll somewhere 
upon the front line of the enemy's forces, many that 
pass over their heads will strike the troops behind 
them. The trajectory of a rifle ball is more than 
twice as flat at 500 as at 1,000 yards, but the projec
tiles are more widely dispersed at the longer ranges 
and many circumstances tend to equalize the relative 
loss of the first and second lines at the different dis
tances. It will be sufficiently accurate for ordinary 
purposes to assume that on level ground the shower 
is one 11al£ as dense 200 yards behind the line, as on 
its front, one fourth as dense 250 yards behind, etc., 
but the formation of the troops behind the line can 
have no influence upon their losses, unless, indeed, 
they are so densely massed that the front ranks form 
a wall of human flesh thick enough to intercept the 
projectiles and thus shield their comrades behind 
them. 

Thus, behind a line, a company of infa.ntry in col
umn of platoons would suffer no more than the same 
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number of men deployed as in the standard case as
sumed ;-two companies, however, would lose twice 
as many men as one company, and a company sta.nd- ing up nearly fOllr times as many as one lying 
down. l 

The ratio of the loss sustained by troops behind 
the line, if sufficient in number to cover the extent 
of front when deployed at intervals of two and one 
half yards, to that sustained by those in the first 
line deployed in this manner, may be estimated as 

follows: 
In the IIORlZONTAL PLA~E OF FIRE, that is, in the 

plane passing through the troops firing and those fired 
upon, if 200 yards behind the line, .50; if 350 yards, 
.25; if 450 yards, .12; if 600 yards, 6 per cent. 

If they are 5° BELOW the plane of fire, and not shel
tered from it, and 400 yards behind the line, .50; if 
500 yards, .25; if UOO yards, .12; if 700 yards, 6 per 

cent. 
If 100 below and 500 yards behind, .50; if 700 

yards, .25; if 1,000 yards, .12; if 1,200 yanIs, 6 per 

cent. 
Cll.ANCE. 

§ D7. In no case can the effect of fire be predicted 
with absolute certainty. Even the best marksmen 
are liable to errors, which cannot be estimated nor ac
counted for. \Vhen the variolls causes which influ
ence the effect of musketry fire in the field are taken 
into consideration it will appear th,~t military calcnla
tions in which this fire enters as a factor should not 

1 This statement is mllde upon the ~lIpposition tbat circumstances pr&
clude tbe possibility of dirpclillg the aim at the troops in tbe rcar, who 
otherwise are to be regarded as .. Troops fired upon." 
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be based upon the assumption that the result in any 
particular case will conform to the average experi
ence under like circumstances, but the possibility of a 
very different result should be considered. Reserves 
should be in readiness to repbce troops who are un
accountably slaughtered and dispersed, and successive 
attacks will often produce results altogether incom
mensurate with the strength of the forces which are 
engaged at the critical moment. 

It is believed that by considering all the elements 
enumerated, the effect of the fire of infa.ntry can be 
calculated so nearly, that by taking the greatest value 
at less than twice the smallest, the majority of cases 
will be covered by the estimate. The scales are pre
pared for the minimum effect. 

K:lliD OF TIWOrS FillING. 

§ 98. But if, instead of ordinary troops of the 
line, a corps of selected marksmen are to be consid
ered, such, for example, as would be found by col
lecting the best shots of a regiment into the two 
flank companies, it would be safe to estimate their 
fire to be twice as effective; the fire of raw recruits 
to be one half as effective as the standard. 

The fire of dismounted cavalry, armed with the 
single loading carbine, is less effective than that of 
infantry, both from the inferiority of the weapon and 
fl'Om their condition for a long time after dismount
ing, so that it may be estimated as about equal to 60 
per cent. of that of t1e same number of ordinary in
fantry, up to 1,000 yards, and to a smaller fraction 
beyond that distance. 

A battery of eight Gatling mitrailleurs is more 
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or less destructive in its effects tban 16 companies of 
infantry, according to its location, and the facility of 
observing the effects of fire. Its fire is modified by 
circumstances tbat affect the fire of artillery. 

CAVALRY AND ARTILLERY UNDER FIRE., 
§ 99. A borseman occupies more space in ranks 

than an infantry soldier, and exposes more surface to 
a shower of projectiles. . 

The loss of cavalry skirmishers at intervals of two 
and one half yards is about 8 times tbat of the line 
assumed as a unit, and that of a single rank is about 
20 times. 

Artillery, when drawn up in line or battery, with 
tbe usual intervals of 14 yards, exposes about 64 can
noniers on a front of as many yards; and it bas been 
found that it sustains a loss about 10 times as great 
as the skirmish line taken as a unit, and tbat dnring 
the minute wbich is usually consumed in limbering 
up and in unlimbering, tbe rate of loss is twice as 
great as in battery. This might have been inferred 
hom tbe principles already explained. 

Tbe borses are fewer in num bel', but suffer more se
verely tban the men. About one half of tbe men re
main with tbe line of caissons, and if this is sheltered 
about half as much loss is incurred as when both 
lines are exposed. If the second line is not sheltered, 
but removed to a considerable distance behind the 
first, the principles explained in describing the loss 
of troops behind the lille should be considered. The 
loss sustained by a mitrailleur, or revolving battery, 
is somewhat less than that of other artillery, if the 
battery is partially sheltered. Horse-artillery upon 
the march, suffers like cavah-y. 
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EXAMPLE OF INFANTRY FffiE. 

§ 100. As an illustration of the effect of infantry 
fire: let it be assumed that two battalions of in
fantry, in column of companies, advance side by side 
at a run directly towards another battalion standing 
up at a Jistance of 560 yards (700 paces), and firing 
rapidly upon them; the estimate of loss, which in the 
stanJard case amounted to ..15 or .80 in one minute, 
according to chance, woulJ be modified as follows: 

FOR THE FIRST MINUTE FROM 5GO YARDS TO 400 YARDS. 

Number of Units. 
For four companies. • • . • • 4.00 

Troops Firing. 
For formation in two ranks. .70 

For position standing . . . .SO 

For rapid fire. • • . • . 1.60 


R elative. 
For movement at trot in line of fire .70 

For no hostile fire . . . • . • • 1.20 


Troops fired upon. 
For formation, - in columu of four subdivisions 16.00 
For position, - standing. . • • • . • " 4.00 

making a total modification of 
4 X .70 X .SO X 1.60 X .70 X 1.20 X 16 X 4.00 

Performing the multiplication, and rejecting the third 
figure to the right of decimal point, we find that the 
number ,45 or .80 is to be multiplied by 192, mak
ing a loss for the 16 companies of 86, or 154, men, 
according to the fortune of the firing troops. For 
the second minute, or passing from 400 to 240 yanIs 
(500 to 300 paces), 192 X .70 or 1.20, the factor for 
320 yards (400 paces), which would make 134 or 

". 
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230, and a total loss of 220, or 384 out of 512 in the 
course of two minutes. 

TO COMPUTE THE EFFECT OF llIUSKETRY FIRE. 

§ 101. Find the unit of infantry fire at the cor
responding distance. 

Place the lower corner of the scale of infantry fire 
immediately in front of the centre of the firing line, 
and direct the scale towards the centre of the line of 
troops fired upon, as if to measure the distance be
tween them, and read the number indicating the rate 
of loss in killed and wounded from the fire of one 
company, for one minute under the standard circum
stances. Put a black peg in the hole of the Comput
ing Table which conesponds to this number. For 
distances greater than 1,000 yards put the peg in the 
hole .11 and move it back five places for each addi
tionn1 200 yards up to 3,000. 

§ 102. In calculating the fire of other than ordi
nary infantry troops, refer to Table III. (b) and ad
vance or set back the peg as many points as indicated. 
For the modifications of the fire of mitrailleurs refer 
to Table IV., ARTILLERY FIRE. 

§ 103. Multiply by the number firing. 
Count the number of companies firing. 
Multiply the number of scores turned up on each 

block by the number of companies which it repre
sents; add the products and subtract two tenths of 
the sum from the number of companies. 

Multiply the number taken from the scale by the 
number denoting the force firing by pbcing a second 
black peg as far in advance of the first as the num
ber in the series nearest that denoting the effective 
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strength IS 10 advance of 1.0 referring to the Table 
of Multipliers on the left, when necessary to ascertain 
this point. Remove the first peg. 

§ 104. Multiply by the time of firing. 
Ascertain from the number and position of the 

arrows how many minutes the nre has lasted, and 
advance the count by putting the first peg as many 
points ahead of the second as required to multiply 
by the number of minutes. 

§ 105. To modify the result, move the pegs, ac
cording to tbe indications of the line in Table nI., 
headed" Number of Points," back as many boles as 
shown by the numbers on the left, and forward as 
shown by those on the right of the column in the 
centre, which corresponds to tbe reading of the scale. 

Consider first the formation and position of the 
troops fired upon; these give the most important 
factors. The former is shown by the blocks, and the 
latter by the topography indicated on the pIau. It is' 
always assumed that troops lie down whenever they 
are not in motion and can deliver theil' fire to advan
tage from that position. 

The fortification blocks will show whether the 
troops are protected by abattis, earth-works, etc., and 
if a minute mark shows that the works are still in 
progress Table X. B. (c) must be consulted; so also 
if a shelter trench is fired upon fl'Om a distance of 
1,000 yards or more. 

H cavalry 01' artillery are fired upon, the number of 
points by which the result is modified will be found 
from Table III. (g). 

§ 106. H at this stage of the calculation it appears 
that the losses are slight, it is better to leave the ar
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rows upon the plan and postpone the computation 
for a while. 

In an unimportant skirmish this estimate will suffice 
unless there be some very obvious reason for further 
modification, such as rapid movement or good enfi
lade fire, etc. 

H a more elaborate estimate is demanded by the 
nature of the fight, proceed to make the necessary 
modifications due to the different formation anu posi
tion of the firing troops, etc. 

§ 107. The formation and position of troops firing 
will appear from the troop-blocks upon the map. 
Their movement, if any, is shown by the indices. 
Their previous movement will be remembered if 
they occurred immediately before the fire; if not, it 
need not be considered, unless the counters show that 
the troops are fatigued; in this case set back the peg 
one point for every score on the counter as in case of 
'a hand-to-hand fight hereafter explained. 

The rapidity of fire will be shown by the position 
of the arrows. 

Their previous fire by the ammunition blocks. 
§ 108. The angle of elevation by the plan. 
The angle of enfilade can be estimated by the eye. 

The angle made by individuals is determined by the 
direction of their fire in case of skirmishers, or of 
their movement in case of cavalry. 

The apparent size is found by measuring the dis
tance with the scale on the edge of the Firing Board 
and divilling it by the width of the object as seen 
from the firing point, i. e., the width measured on a 
line at right angles to the line of sight. 

The direction as well as the rapidity with which 
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the troops under fire are moving is shown by the in

dices. 


The relative amount of fire is shown by the alTOWS, 

and is only to be taken into account in important 

cases. 


§ 109. Finally the dice are thrown, and the pegs 

advanced as many holes as the number of pips, dimin

ished by one, that turn up on the large die. 


§ 110. After the pegs have been shifted about in 

tllis manner, the last hole will show the number of 

killed and wounded in the line fired upon. 


Tally the loss upon the Firing Board by placing a 

peg of the same color as the troops su!Iering the loss 

in the upper column (numbered from one to ten) of 

the two corresponding to the arm of the service, and 

the side of the battle to which the troops belong. If 

the loss amounts to more than five men, insert an

other peg in the proper hole to express the number of 

scores to be turned up. 

It will be explained hereafter that the loss of five 
men, killed or wounded, may be regarded as dimin
ishing the strength of a company of G4 men by two 
tenths; a peg in the hole corresponding to three 
scores would therefore record a loss of 15 men; five 
holes will correspond to the loss of a company; 20 to 
that of a batallion, etc. 

'Vhen further losses are recorded, the first peg is 
kept in its hole, and anothel' is used to record the 
new loss, so that the difference between the two indi ..
cations will show the amount last added, for the sake 
of reference in other computations. 
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EXAMPLE. 

§ 111. Thus, to calculate the loss in the example 
given to illustrate the effect of infantry fire: 

For average di~tance of 480 yards take from scale. .45 
For four companies sct forward 12 points. 1.8 
For one millute - no change. . . . . • •• 1.8 

Troops Fired tlpon. 

Formation - four subdivi"ions - forward 24 pts. 27 
Position-standing-forward 12 pts.. . •• 110 

Troops Firing. 

Formation, two ranks - ba(,k 3 pts. 80 
Position, standing - back 2 pts .. 62 

Rapid fire - forward 4 pts. 100 

Relalh-e. 

Movemcnt at trot - back (! + 6 =) 3 pts. . 70 
Successful troops not under fire - forward 2 pts. 90 

Chance. 

For VI. on large die set forward 5 points. • 160 

That is 160 men killed or wounded, which is near 
enough to 154, thc number determined by multipli
cation. 

For the next minute, - average distance 320 yards 
(400 paces) - factor on scale.70 - foul' places higher 
in the series than ..1.5, previously taken for average 
distance of 480 yards (600 paces). To compute this .. loss advance the p!:'g four points beyond 160, making 
240, total 400, in the two minutes. 

§ 112. While the peg still remains in the last hole, 
showing how many men have been hit, calculate the 
loss of troops behind as follows. Ascertain from the 
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plan whether the troops behind the line are in the 
plane of fire, or 5° or 10° below it; measure this 
distance in yards fmm the first line by means of the 
scale on the edge of the Firing Board, and from the 
Table ascertain how many points to set back the 
peg. Then consider how the number in the second 
line compares with that in the first, and whether 
their position is such as to expose them more or less; 
move the peg accordingly, and turn up the proper 
number of scores to express the loss, in the same man
ner as in the first line. 



CHAPTER V. 

ARTILLERY FIRE. (TABLE IV.) 

§ 113. If a battery of artillery armed with four 
three-inch rifles is firing with case-shot for one min
ute at the line of skirmishers taken as a unit in 
describing the fire of infantry, at a distance of 500 
yards (600 paces), and if this battery constitutes part 
of a line of at least six guns all firing at the same 
general object, with an interva.l between the guns of 
at least 1-1 yards, if the guns are placed upon hard 
level ground, if the object of fire is upon the san1(~ 

level as the guns, if the effect is visible and the grot1l111 
hard and level in front of the target (or object unuer 
fire), if the skirmishers are inflicting about the same 
loss upon the artillery as they are suffering from the 
fire of the latter, it may be inferred that the infantry 
lose at the rate of 1.20 or 2.20 men in a minute, ac
cording to the fortune of the gunners. 

§ 114. If the DISTANCE is 1,000 yards, at the ratt
of .90 or 1.60; if 1,500 yards, .6 or 1.1 men; if 
2,000 yards, .45 or .80 men; provided in the latter 
cases the distance or range is well determined. 

§ 115. If they are firing with SHELLS at 500 yards, 
.70 to 1.20; at 1,000 yards, .50 to .90; at 1,500 
yards, .40 to .70; at 2,500 yards, .25 to .45; at 
3,000 yarus, .20 to .35; at 4,000 yards, .07 to 
.14, etc. 
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If firing shells at an object invisible from the bat
tery, but whose distance is known, the effect is about 
half as great. 

If firing CANISTER with twelve-pounders, at 400 ! 
yards, 1.20 to 2.2 men; at 720 yards, .05 to .00 men. 

SOLID shot would not be suitable for firing at a 
skirmish line, unless in a favorable position for en
filading it. 

§ 116. If firillg with TIIREE-AND-A-HALF-INCH 

rifles, the effect would correspond with that of the 
three-inch at three fourths the distance. 

The fh'e of REVOLVING CANNON is about three 
times that of three-inch rifles at five fourths the dis
tance, and that of mitrailleurs has already been ex
plained. 

When the limbers are withdrawn from the pieces 
to take advantage of shelter, the fire of a battery is 
materially retarded unless its supernumeraries can 
bring up ammunition fast enough to supply the 
pieces, or unless a force of infantry is available for 
this purpose. 

§ 117. The modifications to be made in these esti
mates 101' other circumstance antl conditions will 
readily be understood from what has been said of 
infantry fire in like cases. 

(1.) TROOPS FIRING. 

The proportion, if two GUNS are firing alone, will 
be .60; if foul' gnns, .80, except in ca e of machine 
guns. 

H the INTERVAL is eight yards, .60; if ten yards, 
.80, except in the case of mitraillems. 

If the GROUND on which the guns are placed is 
irregular, .70; if soft, .80. If each gun is firing but 
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once in a minute, at slow fu'e, .60; four rounds a 
minute, RAPID FIRE, 1.60. 

(2.) RELATIONS. 

§ 118. If tbe guns are fired at an ELEVATION or 
depression of 60, .60; of 50, .70; of 4

0
, .80. 0

If the line is enfiladed at an ANGLE of 10 ,4.00, 
etc.; 300,2.00; 450,1.60; 600, .120. If the individual 
members of the line enfiladed make an angle with 
the line of fire of 100, 1.20; of 400, 1.60; of 90, 2.00. 

If the APPARENT SIZE is .01 of the distance, .40; 

.02, .50; .05, .70. 
If the surroundings interfere with a good OBSER

VATION of the EFlfECT of the fire, for example, ift 
the target is partially screened by underbrush, or if 
the ground in the rear is wooded; when the battery 
is firing revolving cannon, .50; time shells, .60; per
ctlssion sbells, .70; case shot, .80; solitl shot, .90. 
The fire of rnitrailleuJ's is reduced to .12 when the 

effect is invisible. 
If the GROUND in front of the target, or between 

the battery and the target, is soft or swampy, and 
irregular, when employing canister, .25; percussion 
shells, .40; solid shot, .50; time shells, .80; mitrail
leurs and case shot(i. e. shmpnel), .90. 

lf the target is :MOVING at a gallop, .06 if very 
small, or .25 if one tenth the distance. 

If the battery is subjected to hostile fire to which 
it is replying, and this fire is twice as great as its 
own, .90; if four times as great, .80; if the battery 
is not under fire at all, 1.20. 

If the hostile fire is not RECIPROCATED, and four 
times as strong as its own, .25; if twice as strong, 
.40; if equal, .50; if one half as great, .70. 

http:450,1.60
http:300,2.00
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(3.) TROOPS FIRED UPON. 

§ 110. If the troops fired upon are in different 
FORl\L\TIO:N from that assumed, the result will be 
motlifieLl in the same manner as with infantry fire, 
excepting thnt in firing upon a column the increase 
is greater with artillery, namely, a column of three 
snbLlivisiuns requires a modification of 16, and one of 
six subdivisions, 24. 

Where solid shot are used against a column, the 
number of killed may be taken to be in proportion to 
the number of subdivisions, i . e., to the density of the 
target. 

The modifications due to the POSITIO:N of the 
troops fired upon are the same as with infantry, ex
cepting when behind a shelter. 

If the troops under fire of shells are firing through 
loopholes in a wall penetrable by artillery, they de
rive no benefit from their position, but suffer as 
much as if standing up in open ground, or four times 
the unit; i [ behind abattis the same as if lying down 
in open ground; so, on the edge of a forest, for in all 
these cases the splinters of wood and stone, and the 
falling limbs, are as destructive as the projectiles 
from which the men are sheltered. From fire of can
ister and case (shrapnel) the protection afforded is 
the same as agttinst infantry fire, namely, loop-holes, 
.06; abattis, .12; forest, .50, of the loss of troops 
lying down on the open ground; - so if behind the 
crest of a hill, or in a shelter-trench, for the small 
missiles of which this fire is composed have but little 
penetration, and l'E'quil'e a flat trajectory to be effec
tive. Shells, however, penetrate the loose earth of a 
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shelter-trench, and their fragments search out the 
reverse slopes of [I., crest which are unattainable by 
other kinds of fire, and troops firing from these posi.... tions suffer GO pel' cent. of the loss of those fully ex
posed. 

Moreover, as the !leadly effect of shells is not de
pendent upon their velocity, they are tossed into hol
lows and places of sheltet' by firing with diminished 
charges, with almost one haJ£ (.50) of the eITect of 
their direct fire. 

·When artillery fires with shells or solid shot against 
the hostile artillery, it will sometimes be fortunate 
enough to dismount a piece or explode a caisson. 
This effect has been found to be insignificant in com
parison with the loss inflicted upon men and horses; 
but in critical cases it might have a decisi ve influence 
upon the fight. 

(4.) TROOPS BEmND THE LINE. 

§ 120. The ratio of ~oss inflicted upon troops be
hind the line from the fire of canister and shells is 
about the same as from musketry, but from that of 
case shot (shrapnel) and solid shot, and with revolv
ing cannon and mitrailleurs it is often greater. 

If in the plane of fire and 300 yards behind the 
line, .50; 550 yards, .25; 600 yards, .12. 

It 5° below the plane of fire and not sheltered at 
450 yards behind the line, .50 ; at 600 yards, .25; at 
800 yards, .12. 

If 10° below at 600 yards, .50; at 800 yards, .25; 
at 1,000 yards, .12. 
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CHANCE. 

§ 121. The fire of mitrailleurs is more dependent 
npon chance than that of infantry or artillery. 1£ 
properly directed these guns are very effective; other
wise a great quantity of ammunition may be thrown 
away to little or no purpose. 

TO COl\fPUTE THE EFFEOT OF ARTILLERY FIRE. 

§ 122. When the range is less than 1,500 yards the 
factor for the unit is obtained from the scale of artil
lery fire along the top of the Firing Board. 

When the range is more than 1,500 yards and 
less than 3,000 yards, tIle scale at tlle bottom is used 
as an extension of the former, and for distances from 
3,000 to 4,000 prds, the scale immediately above, 
marked" Shells." 

§ 123. The application of Table IV. will be readily 
understood from the description of Table III. 

In computing the fire of mitraille1{r8 the peg is ad
vanced two places instead of one for every pip on the 
die greater than unity. 



CHAPTER VI. 

LIMITS TO POSSIBILITY OF FIRING. (TABLE II. A.) 

SUPPLY OF .A}lMUNITION. 

§ 124. Not only do troops fire with more or less 
effect according to the circumstances under which 
they are placed, but it often occurs that they are not 
in condition to fire at all when their officers desire it. 
The expenditure of ammunition, the disorganization 
of the troops, the time required for preparation, the 
relations of the topography, and many other influ
ences conspire to limit the destructive effect of fire

arms. 
§ 125. A company of G4 men firing at the ordinary 

rate expends a.bout 400 rounds in a minute. Each 
man can carry 75 rounds on the march, and twice as 
many in action, making in all about 5,000 or 10,000 
rounds per company. 

Each piece of artillery with its caisson carries 240 
rounds, which would last for two hours if fired at the 
rate of two rounds a minute. 

Eight Gatling guns carry 120,000 rounds, which 
would last ~ hour at the average rate of firing. 

Four Hotchkiss revolvi ng cannon carry 6,400 rounds, 
which would last 40 miuutes at the average ra.te of 

firing. 
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TROOPS FIRING. 

§ 126. Troops dispersed by hostile fire or charge, 
are for some time too intent upon avoiding danger to 
use their fire-arms, and long after they begin to rally 
they are not available for offensive purposes. 

§ 121. In the formation in column, or even in line 
of battle, the voice or signals of officers can generally 
be heard, although with large numbers some delay 
occurs in the transmission of orders. 

But in open formation, when even a small com
mand is scattered over a great extent of ground and 
often separated into small fragments by the irregu
larities of the surface, it becomes difficult to control 
its action. 

§ 128. Unless troops are well disciplined and oc
cupy a sheltered and commanding position, they 
always reply to a. heavy fire from which they are 
suffering; it is therefore difficult to direct their fire 
to a distant target, such as the second line of the en
emy, when the first line is a dense one, and is in
flicting serious damage upon those firing; it is like
wise impossible to divert the fire of troops to the right 
01' left under these circumstances. 

§ 129. Cavalry can dismount and prepare to fire 
in balf a minute or more. Artillery unlimbers and 
comes into action in one minute. When artillery first 
comes into action against a distant object a delay often 
occurs in determining the proper elevation to give to 
the pieces, etc., etc. If the battery is provided with 
a good range finder, and the groLlnd anu weather 
are suitable for observation, this uelay is much cur
tailed, but when it becomes necessary to fire a number 
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of shells and observe their explosion, and when the 
grollnd has to be prepared or the pieces shifted about 
to put them into position, four or five minutes often 
elapse before the battery fires to good advantage. 

But with revolving cannon the percussion shells 
follow each other so rapidly that the errol' is more 
readily corrected. 

Infantry in line cannot fire at all, nor can skir
mishers fire rapidly, while marching. 

LOCAL RELA'l'IONS. 

§ 130. When a position is preparing for defense 
a portion of the defenders will often be taken from 
the firing line to intrench, prepare obstructions, or 
rep'Lir the damages caused by the fire of hostile ar
tillery. In such a position only a limited number can 
lise their fire-arms to advantage, especially until plat
forms Lave been erected, walls perforated, etc. 

§ 131. In a dense forest the range of fire-arms is 
m nch diminished. 

Infantry in line cannot fire to advantage up a 
steeper slope than 10°. 

The carriage of an ordinary field-piece will not 
without preparation admit of a greater depression 
than GO. 

The effect of irregularities in the surface of the 
cou ntry, in limiting the range of vision, is apt to be 
underestimated. 

§ 132. The angle of fall of an artillery projectile 
may be roughly estimated to be 5° at 1,000 yards, 
and to increase directly as the distance; and that of 
a rifle bullet to be the same up to 1,500 yards, but to 
ll1crease a trifle faster up to the limit of effective 
range. 
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WEATHER, ETO. 

§ 133. Darkness, fogs, and heavy rains, as well as 
smoke and dust, diminish the effect of distant fire 
in like manner. 

TO DETERMINE WHETHER IT WOULD BE POSSIBLE 

FOR TROOPS TO FffiE lli THE MANNER lliDI

CATED BY THE PLAYERS. 

§ 134. If the firing troops are detached from the 
main body, examine the ammunition blocks and com
pare the expenditure, shown by the number of scores 
turned up on them, with the original supply, refer
ring to the table, if necessary, for l1ata. 

§ 135. If a check is placed btfore the troops they 
cannot fire unless against those who are charging 
them at close quarters; if the check is ~lpon the 
block they cannot fire at all. 

§ 136. Consider, from the formation and disposi
tion of the troops, how much time would be consumed 
in transmitting and comprehending orders; and if 
musketry fire is directed at the second line of the 
enemy, consider whether the first line is a dense one, 
or if it is inflicting serious damage upon those firing; 
likewise, if the troops are supposed to direct their fire 
to one side, when subjected to a heavy fire from the 
front. 

§ 137. The time required for cavalry to dismollnt 
and for artillery to unlimber should be carefully de
ducted from the time of fire. If artillery fire is di
rected at a new object, the distance is measured, and 
the die thrown. The number of pips subtracted from 
the number of thousand yards will show how many 
minutes to allow for finding the range. 
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See that no rapid fire is allowed to troops in move
ment. 

§ 138. See if more men are indicated upon the 
firing line than could use their pieces to advantage 
while enjoying the full benefit of defensive prepara
tions. 

§ 139. Examine the contour lines of the map, and 
ascertain whether the target would be visible from 
the firing point; this will be the case in open ground 
whenever, in passing from the higher to the lower 
point, the descent is steeper in the former part of the 
line than in the latter, or if the contour lines are 
closer together near the higher point. 

To determine whether a point is visible from an
other, first see if any intel"lllediate point is higher 
than either; if not, ascertain from the figures on the 
contour lines the difference in elevation between the 
highest point and the most prominent intermediate 
one, and divide it by the number of hundred yards 
in the distance between them, determined from the 
scale on the Firing Board. 

This gives the descent in each hundred yards of 
the line to the intermediate point. 

Find the descent per hundred yards to the other 
point in the same way; if it is less than the former 
the point is visible. 

Very little practice is required to determine by in
spection whether the difference in elevation is greater 
or less in proportion to the distance. 

An ivory scale, or a piece of profile paper covered 
with silicate slate composition, is sometimes nsed for 
the purpose. 

The beights of trees, houses, etc., must, of course, 
be added to the references of the contour lines. 
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§ 140. To determine whether the crest of a hill 
affords shelter to troops behind it, proceed as fol
lows: 

Find the nnmoer of thousand yards in the distance 
from the troops firing, to a point midw<ty between the 
crest and the target; also the number of times that 
forty yards (two spaces on an arrow) would be cou
tained in the horizontal distance from the crest to the 
target, and ten feet in the vertical distance: Multiply 
the number of thousand yards by the horizontal dis
tance (taking forty yards as a unit), and if the prod
llct is less than the vertical distance (uumber of con
tour lines), the hill affords shelter from fire. 



CHAPTER VII. 

CO~SEQUENCES AND RE ULTS OF LOSS FROM 
FIRE. (TADI.E V.) 

SECOND PHASE OF AN ENGAGEMENT WITH FIRE
ARMS. 

§ 141. THE second phase of the combat is the 
diminution in the effective strength of troops who 
have been under fire. Besides the loss in killed and 
wounded, some leave the ranks through fear, some to 
assist their wounded comrades, some crouch behind 
shelter, and some fire rapidly and without aim. 

§ 142. It has been found that the loss of strength 
is from two to three times as great as the number of 
killed and wonnded; a loss of five men from a com
pany of 64 diminishes the efficiency of INFANTRY or 
CAVALRY by about .2, both for fighting at close quar
ters and fOl' firing, a loss of 10 by about .4; a loss of 
15 by about .6; a loss of 20, .8. After the loss of 
one third, the remnant is either so exhausted or so 
demoralized as to be of little or 110 value for fighting. 

§ 143. The effect of exposure to a shower of pro
jectiles, in keeping down the fire of troops, has al
ready been described, in speaking of the mutual in
fluence of the opposi te sides of the battle; but besides 
the permanent loss of power, and the temporary sup
pression of fire, the demoralizing effect is still more 
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apparent III a hand-to-hand combat. Troops that 
lose one twelfth of theil" number, or five men per 
company, from hostile fire, immediately before a col
lision, do not in general fight with more effect than 
one third of the number of fresh soldiers, and their 
power is reduced in the same manner by an add i
tionalloss of five men. 

§ 144. The efIect of loss in killed and wounded 
upon the fire of ARTILLERY is much less than upon 
that of other arms. 

A loss of five cannoneers in the first line will nearly 
silence the fire of one piece, and will diminish that of 
the battery of four guns by 0.2; but only until their 
places are supplied by supernumeraries from the line 
of caissons. 

A half battery detached suffers a greater reduction. 

THIRD PHASE OF AN ENGAGE::\fEKT WITH FffiE

ARMS. 

§ 145. It now remains to consider in how many 
cases troops suffering at certain rates from the fire of 
musketry and artillery are forced to retire, or put to 
flight and dispersed. 

A skillful commander generally seeks a place of 
safety for his men as soon as he finds that their loss 
has become serious and the effect of their fire pro
portionally diminished; but it sometimes occurs in 
the course of a battle that a great sacrifice at an im
portant crisis is justified by the object to be gained; 
or the fire may be sudden and unavoidable, or an in
discreet commanuer may expose his forces unneces
sarily. 

§ 146. After a line of infantry skirmishers like that 

• 
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taken as a standard has lost one thirteenth of its 

. entire strength, or 5 men per company, it is dis

persed by this fire in 7 cases au t of 24 (or in 20 cases 

out of 100), when the loss occurs within one minute. 


\Vhen the loss occurs in four minutes, in 3 cases 
out of 24; when it occurs in six minutes, in 1 case 
alit of 24; but when it occurs in eight minutes, only 
when other causes combine to demoralize the troops. 

Those who remain and suffer a total loss of 10 
men per company are dispersed by this fire 13 times 
out of 24 if the last five men fall within one minute, 
9 times out of 24 if within four minutes, or 7 times 
if within six minutes, etc. 

Those who remain and suffer a total loss of 15 men 
per company are dispersed in 17, 13, or 9 cases out 
of 24, if the last five men fall in one, four, or eight 
minutes. 

After an additional loss of 5 men in one minute 
19 out of 24 are dispersed, etc., etc. 

~ 147. When the loss does not exceed five men per 
company in one minute, they are rallied, and again 
brought into action on the same d~ty in about three 
cases out of the seven (above mentioned); but not 
so frequently after suffering 1110re severely. 

If attacked at close qnarters before they have ral
lied they are almost sure to be annihilated. 

cmCUMSTANCES OF TROOPS UNDER FIRE. 

§ 148. In the case taken as a standard, the troops 
under fire are deployed as skirmishers. When they 
are in line of Lattle the influence of their leaders is 
more effective for keeping them in ranks, and still 
more so if they are in column, and the following fig
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ures show the percentage of cases in which infantry 
under different circumstances are put to flight. 

§ 149. In a skirmish line the more extended the 
intervals the more easily are the troops dispersed; 
in one at 10 yards, .16 more than in the one at two 
and a half yards which has been taken as the stan
dard. 

In column .25 less than the unit; in line of battle 
.16 less; troops acting in small detachments .08 
more. 

§ 150. If behind shelter, or if the ground they oc
cupy is less exposed than any to which they could flee, 
.10 or .20 less, and if more exposed, .10 or .20 more. 
If they are exhausted or out of breath from march

ing in douLle time, .10 or .20 more. 

RELATIVE ADVANTAGE. 

§ 151. If they have been defeated in a recent bat
tle, although they belong to the side generally upon 
the offensiv.e, .05 to .20 more. 

In making an attack, if the troops fired upon are 
inflicting twice as much loss as they are suffering, 
.08 less, if half as much, .08 more. 

If acting on the defense, .16, if surprised .33 more, 
if sml"ounded by three times their numbers, .50 more. 

Infantry acting generally upon the defensive 
throughout the campaign, .05 to .20 more. 

KIND OF TROOPS UNDER FIRE. 

§ 152. Recruits are so unreliable under heavy fire 
that no figures will give adequate expression of the 
frequency with which they are disorganized; in gen
eral terms from .25 to .50 more. 
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§ 1.l3. CA.vALRY at a halt is more likely to be dis
persed than infantry, - .25 more. 

The bar es of dismounted cavalry, .50 more. 
§ 154. ART.IT.LERY has often been styled the" moral 

element in a battle; " no amount of loss in men and 
horses can compel tbe survivors to limber up their 
pieces and retire. An infantry soldier can run away 
with his musket and ammunition, a cavalry soldier 
finds in his horse a good companion for his flight, 
but from the nature and organization of artillery, the 
fragments are powerless, and the temptation to de
sert is much less urgent than with the other arms of 
the service. 

But under a heavy fire the cannoneers are some
times driven from their pieces, a limber or caisson 
occasionally takes flight; and parts of the guns and 
implements are eventually destroyed. 

After about one fourth of the canlloneers have been 
killed or wounded, if the limbers have not been shel
tered, the loss to the horses and drivers becomes so 
great that they must be replaced by detaching others 
from the line of caissons, and if the battery is not 
withdrawn from fire long enough to recuperate, its 
power will be diminished twice as fast as before. 

By the time half of the cannoneers are killed or 
wounded scarcely a horse is left alive. The loss falls 
more he:wily upon the first than upon the second 
line, and the battery is virtually annihilated. 

A platoon of two pieces, detached from the battery, 
is generally useless after a loss of 14 men. 

§ 155. The reserves come up from the line of cais
sons whenever the fire is not too severe, and in this 
attempt the men and horses are governed by the same 
principles that apply to the other arms of the service. 
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§ 156. Infantry will be deterred from advancing 
towards a hostile position, in many instances, when 
the fire is not heavy enough to put them to flight, 
namely, in about 33 more cases out of 100, or about 
8 more out of 25. 

§ 157. But this does not apply to the second line, 
for the reserves are constantly disposed to crowd for
ward into the firing line, so as to be able to reply to 
the fire from which they are suffering. It may be 
assumed that a rate of loss per company that would 
not drive infantry from its position, would not be too 
heavy to keep the reserves of infantry or artillery 
from reenforcing the firing line. 

§ 158. ·When cavalry are charging in full career, 
their impetus carries them along after their loss has 
been very severe, and the number of instances out of 
25 in which they are dispersed before reaching the 
point of attack may be fOllnd by subtracting 6 from 
those which apply to infantry at a halt. 

§ 150. Artillery when LIMBERED UP is not so com
pletely under the control of its officers as when iu 
battery; it is then driven back like infantry, but not 
often permanently dispersed. 

In limbering up, and unlimbering it is not driven 
back so frequently as infantry at a halt, viz. : .08 less, 
or 2 out of 25. 

§ 160. Cavalry and artillery when trying to pass at 
a gallop through an area swept by fire, will endure as 
heavy a loss as infantry at a halt before giving up 
the attempt. Infantry will endure more in running 
by, than at a halt. The probability of dispersing will 
be about .16 less. 

§ 161. But infantry can debouch from a defile un· 



·
. 

SECOND PHASE OF ENGAGEMENT WITH FIRE-AR~fS. 83 

der fire in small numbers, by taking advantage of 
shelter, whenever it can adopt such a formation as to 
reduce the percentage of loss to that which it can sus
tain: this will be somewhat greater than at a halt, 
and the men will often spread out and adopt such a 
formation without instruction from their officers. 

SECOND LINE. 

§ 162. When troops who have been scattered and 
forced to retreat encounter the reserves who are com
ing up to support them the effect upon the latter 
is most disheartening. If they have arrived within 
100 yards of the firing line when it gives away, they 
generally take the panic and join in the flight, if the 
lines are about equal in numerical strength; but if 
there is a greater distance between them, and the 
defeated troops can pass through the intervals of the 
second line, while the latter holds the enemy in check, 
a portion of the fugitives will nsually rally behind it. 
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RECORD OF LOSS ON TITE TROOP-BLOCKS. 

§ 163. After the loss has been recorded upon the 
tnl1y-hmml, the troop-blocks are turned over to indi
cate the r01'l'e!;ponding reduction of power. 

If the troop-block represents one company of in
fantry or cavalry, a loss of 5 men is recorded by 
turning up one score; a loss of 10 men by two scores, 
etc.; if it represents foul' companies, each score re
cords the loss of 20 men, etc. ; a loss of 4, 6, or 7 
men can be recorded by one score, or by placing a 
minute-mark behind the block with the propel' fig
ure up. II a battery of four guns or eight mitl'ail
leurs is represented, the loss is recorded upon the 
block representing the line of pieces, and here the 
loss of 5 men also corresponds with one score, al
though but half a company is assumed to be in the 
first line. If it is found tbat the loss can be replaced 
from the line -of caissons, the 8core may be trans
ferred to that block, and the line of pieces restored 
to its original strength; a haH battery detached suf
fers a greater reduction of power, 3nd the loss of 2 
men suffices to reduce its efficiency as mnch as that 
of 5 in a full battery. If, however, a check is placed 
by the artillery block to show that it requires time for 
recuperation, one score must be added for 2~ men 
per battery, or for one man per half battery when 

detached. 

TO CALCULATE THE rROBABILITY OF DISPERSIXG. 

§ 164. Whenever the loss along a line of infantry 
or cavalry has amounted to five, ten, fifteen, etc., men 
per company, that is, when an average of one, two, 
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or three, etc., scores are turned up on the blocks, it 
becomes necessary to consider whether the line is 
dispersed. To ascertain this, put a peg in the hole in 
the Computing Table marked .50, after the loss of 5 
men; in that marked 1.0, after 10 men; 1.6, after 15 
men, etc. ;i. e., in the hole 20 places in the series be
fore that denoting the total loss pel' company. If the 
troops under fire are those assumed as a standard in 
estimating infantry fire, and if the loss has been sus
tained in one minute, throw both dice and compare 
the Roman llumbers over the peg with the sum of 
the pips turned up; if the Roman number is greater, 
the troops are to be regarded as permanently dispersed 
for that day; if equal, as temporarily dispersed; but 
if less, they are not demoralized. 

§ 165. The circumstances that modify the chances 
for dispersion al'e accounted for as follows: 

The peg is inserted, as before, in the hole corre
sponding to one tenth of the number of men per 
company who h,1ve been put lWr8 du combat; but if 
it is artillery unlim bered that is under fire, only when 
two, foul', or six scores are turned up on the pieces 
and caissons together; i. e., when the total loss has 
amounted to 10, 20, etc., men per battery of four guns 
or eight mitrailleurs. 

Then refer to the body of Table V., and move the 
peg forward or back as many points as are indicated 
in the second line at the head. 

§ 166. If the loss of the last 5 men has occurred in 
2 minutes instead of 1, move the peg back 2 points; 
if in 4 minutes, 4 points; 6 minutes, 6 points; 8 min
utes, 8 points, etc. 

§ 167. For recruits, advance the peg 8 points or 
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more. If infantry or dismounted cavalry try to pass 
by a heavy fire, move the peg back 4 points; to de
termine whether it could advance to make an attack •forward 8 points. 

For mounted cavalry to attack, back 6 points; to 
remain standing under fire, forward 6 points. For 
the horses of dismounted cavalry to remain in haud, 
12 points. 

For cavalry or artillery to pass through fire at a 
gallop, 0 pain ts. 

For artillery to limber or unlimber, 2. 
For artillery unlimbered to remain in position un

der fire without suffering double loss, back 6 places, 
and throw the die. For other troops under fire, con
sider their circumstances, the relative prospects of 
success for the two sides, and the influence of the re
serves in the second line. 

§ 16 . If the troops under fire are in column, back 
6 points; if in line of battle, 4 points; if a small de
tachment is fighting alone, forward 2 or more points. 
If the skirmishers have an interval of 10 yards in
stead of 2~, as in the standard case, 4 points. 

If they are less exposed than they would be if they 
were to take flight, back 4 or more; if there is a 
place of shelter to which they could run, forward 4 or 
more. 

If moving at a rapid gait immediately before the 
time when the loss occurs, forward 4 points; if pre
viously, forward as many points as there are scores 
upon the counter. 

§ 169. If they are doing four times as much exe
cution with their own fire as they are suffering, back 
4 points; twice as much, back 2 points; half as much, 
forward 2 points. 



SECOXD PHASE OF ENGAGE~lENT WITH FlRE-All)lS. 87 

If on the defense, forward 4 points. Slll'prised, 
forward 8 points. Surrounded by three times their 
nll III bel', 12 points. 

If they belong to the side generally on the defen
sive throughout the campaign, forward 2 points; if 
very recently defeated, 4 01' more points. 

§ 170. To determine whether the reserves can 
come up to engage in the firing line: find their loss 
per company and the modifying circumstances under 
the supposition that they advance, as with the first 
line; their chances of ad vancing will be the same as 
for infantry to remain UpOll the lille, and better than 
their chances to make an assault.1 

§ 171. ·When the modifications have been ex
pressed, throw both dice, and if the Roman number 
immediately above the peg is greater than the sum 
of the pips the troops are permanently dispersed and 
cannot fight again the same day, unless under cover 
and in connection with other troops, and then with 
so little effect that it generally simplifies the exercise 
to remove the block from the plan; but whenever the 
fugitives are compelled to pass their comrades in the 
real', it is better to turn the block around so as to 

1 If a crisis renders it desirable to make calculation of probability at in
termediate time:

1. Put peg in hole corresponding to one tenth of the totnlloss. 
2. Modify for rate, i. e., time for five men to be killed, as in Table of 

Result •. 
3. Find how many chances of remaining ill 25. 
4. Note number in Computing Table equal to thi •. 
5. ce how maoy places between this hole and 25, io tbe serie •. 
G. }<' ind the hole as many fifths of this distance from 25 a.~ the number of 

men killed sioce In t count. 
7. Put peg in Computing Table as many boles before the 4.0 hole as 

number of hole last found. 
8. Throw the dice and proceed in usual manner. 
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throw the scores to the left and to lay an index upon 
them pointing to the rear, reminding the players that 
hereafter their movements are to be directed by the 
umpire. 

If the Roman number is equal to the sum of the 
pips, the troops are to be regarded as temporarily 
dispersed, and are to remain out of action ten times 
as many minutes as the greater number of pips on 
either die. A check with as many spots turned up 
is placed upon the block, as well as a minute mark 
to note the number of minutes, since the X. minute 
point, that have elapsed when they are driven back. 
One more score is turneu over on the troop-block; 
the troops are ill condition to resist after twice as 
many minutes as the number of spots on the check. 
The minute mark is taken down and placed in front 
of the block at the first X. minute point, and the 
check as soon as the troops are in condition to resist 
or at the subsequent X. minute point at the umpire's 
convenience. 

An index is then placed behind the block to show 
the line of retreat. 

If the Roman number is less than the sum of the 
pips, the troops are not demoralized, but are allowed 
to remain. A minute mark is placed upon the block 
to note the minute when the loss of five men oc
curred, in order to enable the umpire to remember 
the time that has elapsed when five more are killed. 
At the first X. minute point it is taken down. 

If the line is composed of more than one company, 
a single check and minute mark will answer for all. 

S 17'2. If the troops are about to tctke part in a 
hallll-to-Land fight, the umpire refers to Table I., 
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otherwise all the pegs are removed from the Tally 
Boaru, excepting those required to register the aggre
gate loss. The ammunition expended by the troops 
firing upon those under consideration is now noted. 
Each score on the short al'l'OWS corresponds to an ex
penditure of 200 rounds of ammunition per company, 
or half a minute of common fire, each arrow to five 
minutes of common fire, and each score on a small 
ammunition block to one arrow or 2,000 rounds. 

If it is desirable under the circumstances to keep 
a more exact record, one or two arrows pointing to 
the rear may be so placed as to show by their scores 
the number of hundred rounds expended above the 
indication of the block. 



CHAPTER VIII. 

RATE OF MARCHING, ETC. (TABLE VI.) 

§ 173. THE first point to be considered in reference 
to the march of troops, is the dist,tnce they habitually 
gain, in a given time, over various kinds of grouud. 
The second is the effect of fatigue upon their fight
ing power, and upon the subsequent rapidity of their 
gait; and the third is the limit of their endurance. 

INFANTRY. 

§ 174. Walk. The pace of infantry at a walk 
varies in length from 28 to 30 inches. The former 
limit applies more closely to the Latin, and the lat· 
tel' to the Saxon and other Teutonic races. For sim
plicity of calculation it is here assumed to be 28.8 
inches; making 100 paces equal to 80 yards. 

The rate is about 110 per minute on hard and 
level ground, or upon a well-kept road; but march
ing across the country where the ground has not been 
recently broken, or over hanl pasture lanu, about 100 
paces or 80 yards in distance is all that can be ex
pected in a minute, or 400 yards in 5 minutes. I

Infantry walking up a SLOPE lose about 10 yards, 
in horizontal distance, for each 10 feet of ascent; in 1 
walking down, they lose nothing, unless the slope is 
steeper than 100, or 10 feet in 20 yards; but for 
each additional descent of 10 feet they lose 10 yards 
in distance. 
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§ 175. Infantry marching in double time take a 
step of 33 inches or more, and gain ground twice as 
quickly as at a walk. Running up and down hill 
they lose 20 yards at this gait where they would lose 
10 at a walk. 

§ 176. No slope of less than 45° is inaccessible to 
infantry at a walk, if the surface of the ground is 
favorable. They run up 10° and down 20°. 

§ 177. Over SOFT or ploughed or cultivated land 
a walk is sometimes reduced to 40 yards a minute; 
and in a marsh or swamp to 20 yards, or to 200 and 
100 yards respectively in five minutes. A run is 
reduced by four times as much. A FOREST retards 
the march of infantry according to its density: a 
thin forest is one through which it can make a dis
tance of 300 yards in five minutes, a middle one 200, 
and a dense one 100. 

§ 178. Infantry skirmishers march across the coun· 
try FIRING, at the rate of 200 yards in five minutes, 
and alternately advancing by springs and lying down 
to fire, at the rate of 80 yards. 

§ 179. No general statement can be made about 
the time required to pass a ford; but any defile de
lays a march if it demands a reduction of front. 

§ 180. The simplest tactical formations require 
a quarter of a minute for their execution above the 
time consumed in marching the greatest distance; if 
the command has to be repeated, or if the troops are 
in extended formation, or lying down, a still longer 
time is required for its transmission and compre
hension; and at close quarters, or when firing, or 
in obstructed country, detached bodies are slow to 
l'espond to the voice or signals of their officers. 
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§ 181. After emerging from a forest, infantry re
quire from two to eigb t minutes, to rally before ad
vancing, according to the extent and density of the 
forest; and about foul' minutes after passing the COll

fines of a captured village. 

CA.VALRY. 

§ 182. Cavalry walk a little faster than infantry, 
especially over a good road. 

The power of the horse lies in the heavy muscles 
of his haunches. The weight of the body when stanu
ing still rests upon the forefeet. In walking up a 
gentle slope this weight is more evenly distributed; 
and the progress is not retarded by an ascent of less 
than 5°. Every additional ascent of 10 feet delays 
the march by 40 yards. 

en.vah·y walking down hill are retarded 60 yards 
for every 10 feet beyond 5°. They walk up 30° and 
down :,w0. 

§ 183. Cavalry trot for a short time at the rate of 
240 yards in a minute: but if this rapid gait is long 
maintained many of the horses break into a gallop 
and all become more or less fa.tigued; but a trot and 
walk of 880 yards in five minutes, or six miles an 
hour, does not impair the efficiency of the troops if 
employed whenever the exigencies of a battle may 
demand it. 

§ 184. Cavalry gallop 1760 yards in five minutes; 
in marching across the coun try, both this and the trot 
are delayed by the same distance as a walk and for 
every 10 feet of slope in excess of 5°. They trot up 
20G and down 10°, and gallop up 10° and down 5°. 

§ 185. ·When making a charge, cavalry run more 
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tllan 400 yards in a minute, but only in a good coun
try, and where the slope is less than 5°. 

§ 186. Cavalry walk over hard cultivated land and 
through a thin FOREST 300 and trot 600 yards in five 
minutes, and through a forest of middle density tbey 
walk 200 yards. In SOFT and marsby ground they 
move more slowly than infantry. 

§ 187. After a charge has been ordered, the troops 
are no more responsive to the commands of their 
leaders than are tile projectiles of artillery after they 
have left the guns. 

§ 188. Well-trained cavalrymen dismount and pre
pare to fight on foot in about thirty seconds, but to 
rally, remount, and to form their ranks they gener
ally require at least two minutes. 

Cavalry after emerging from a forest require from 
two to twelve minutes to rally before advancing. 

ARTILLERY. 

§ 189. Horse artillery, on hard and level ground, 
moves like cavalry. 

Mounted artillery, upon hard and level grollnd, 
moves at the same rate as cavalry for a short dis
tance. 

§ 190. Light artillery, in marching up hill, is de
layed like infantry; heavy artillery, twice as much; 
and down hill, both like cavalry; it cannot exceed 
the following grades without previolls preparation; 
namely, at a walk, up or down 10°, at a trot or gal
lop, up or down 5°. 

Artillery limbers up in somewhat less than a min
ute, and unlimbers in about the same time. 
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TRAIN, ETC. 

§ 191. A six mule team moves like heavy artillery. 
The reserve or wooden ponton train moves at the 

same rate. 
The advance guard, or canvas ponton train, moves 

like light artillery. 
The weight of an army wagon is about 2,000 lbs. ; 

it carries 1,000 rations weighing 3,000 lbs.; total 
weight, drawn by six mules, 5,000 lbs. 

The weight of a wooden ponton carriage is 2,200 
lbs. ; it carries a pon ton, etc., weighing 2,900 lbs; total 
weight, drawn by eight mules or six horses, 5,100 lbs. 

The weight of a canvas ponton wagon is 1,750 
lbs.; it carries a ponton and equipments weighing 
1,985 lbs.; total weight, drawn by six mules, or four 
horses, 3,735 lbs. 

The weight of 3-in. rifle carriage and load (for 
six horses), 3,791Ibs. 

The weight of mitrailleur carriage (for two horses), 
about 1,000 lbs. 

One thousand rounds of small arm ammnnition and 
box weigh about 110 lbs. 

One thousand rounds of 3-inch rifle ammunition 
weigh about 12,000 lbs. 

CO:NSEQUENCES OF F.A.TIGUE. 

§ 192. The second point to be considered in con
nection with the rate of march is the influence upon 
the fighting qualities of troops. Even an ordinary 
walk unsteadies the hand fOl' firing to a slight ex
tent; and immediately after a long run the bloO'l 
flows rapidly through the veins, the hand trembles, 
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the eye becomes obscured, and the soldier loses to a 
great extent the control of his weapon, either for 
attack or defense. 

§ 193. In a cavalry charge, where the horse and 
rider are burled at the enemy like a projectile, their 
velocity forms an important feature of their force j 

hence a charge is most effective whose length is suffi
cient to enable the animals to acquire their maximum 
speed, and not too great for them to reach the enemy 
as soon as that speed has been acquired. 

§ 194. The effects of fatigne from marching may 
be permanent, or temporary; the latter are explained 
in connection with the modifications of power in 
firing and fighting. 

If on hard and level ground, the rapid gaits (viz., 
double time for infantry and gallop for cavalry) are 
only employed for one minute in four, or one fourth 
of the time, and the ordinary gait for the remainder; 
or if the rates of the latter are increased only in this 
proportion, the efficiency of the troops is not perma
nently impaired for many hours. 

Thus infantry can, throughout a short battle, march 
at the rate of three and a half miles, and cavalry 
at that of seven miles, per hour over a good road. 

The modifications of these rates for long distances, 
will be explained in describing strategic movements. 

A gl'eater speed is injurious, and its effects are 
manifest throughout the day. 

After about ten minutes of the rapid gaits in ex
cess of this ratio, a body of infantry is reduced in 
efficiency by one fifth; for some will fall out of ranks 
and be left behind; and the others will be incapaci
tated for firing, or using the bayonet to good ad van
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tage; and after the pride and confidence of ·discipline 
have once been shattered by the example of the strag
glers, and the confusion of broken ranks, a heavy fire 
more quickly demoralizes them than troops who 
have not been ovedasked. 

Cavalry is affected both for firing, and for charg
ing, in the same manner; small detachments of 
picked men do better. 

§ 195. As the marching and fighting qualities of 
artillery are entirely distinct from each other, the 
effect of over-exertion of the horses appears rather in 
their diminished speed and power of bringing the 
pieces into and out of action, or passing through a 
heavy fire without dispersing, than in a diminution 
of fire; for after one or two horses have become 
wearied, instead of straggling behind they are pulled 
along by the strong ones; and it would rarely happen 
that a piece or a caisson would. be left behind with
out the knowledge or consent of the officers, unless 
in a precipitous retreat; in which case the effect is 
the same as with the other arms. 

With heavy artillery it is estimated that a gallop of 
one minute in 16, and with light artillery, one min
ute in 8, does not materially fatigue the horses. 

§ lDG. In marching over ground so difficult that 
the rate is retarded by 40 yards in a minute, or 200 
yards in five minutes, an additional amount of fatigue 
is incurred, which appears to be about the same as in 
employing the rapid gait for the same period. 

ENDURANCE OF TROOPS IN :MARCHlNG. 

§ lD7. As the strength of infantry and cavalry for 
fire and close combat appears to fall off at the rate of 
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about one fifth for every ten minutes' excessivc use of 
the rapid gaits, so the maximum distance which these 
troops can pass over in an hour IS taken at 5! miles 
for infantry and 11 miles for cavalry. 

Horse artillery and GattIing batteries on a gooll 
road move like cayall'Y. 

The rate of marching for heavy artillery appears 
to be diminished by ..fo, and that of light artillery by 
·ilJ, with every minute of excessive galloping, making 
the maximum distances respectively 6.7 and 7.3 miles 
an hour on a level road. 

Single horses selected for officers and orderlies run 
for a short time at the rate of 400 yards in a minute, 
but suffer as much fatigue as others do from a gallop. 

PASSAGE OF WATERCOURSES. 

§ 198. Infantry practiced in swimming are said to 
require ten minutes to pt'epare their equipments j 

they swim at the rate of 20 yards (25 paces) in a 
minute across a gentle current, and resume their 
equipments in four minutes after reaching the oppo
site bank. Of troops not specially trained, about 70 
out of 100 can swim. 

§ 199. One wooden ponton carries fmm 40 to 50 
men, one canvas ponton 20 men, 120 yards in one 
minute. About one minute is required for the de
tachment to enter and leave the ponton. 

7 
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RULES FOR MOVING TIlE BLOCKS. 

§ 200. It should be remembered that each curve 
on the map represents a horizontal line 10 feet above 
or below the adjacent one. The figures show the 
vertical distauces in feet from a common point of ref
erenct'. On a scale of ~o'll<r' the short indices meas
urc ~OO yards and the long ones 400 yards, and each 
score 20 yards. 

To measure the distance that infantry can march 
across the country, over hard level ground, in one 
minute at a walk, lay an index upon the map by the 
side of the troop-block to be moved, and pointing in 
the proper direction, and bring the fourth score, i. e. 
the fil'~t heavy score, against the front edge of the 
block, then move the block until this edge comes 
abreast of the point of the index. 

Fot' double time or trot, take the second heavy 
score. 

For gallop of cavalry or artillery, take the fOllrth 
lteal'Y score. 

For a cavalry charge, take one long index for each 
minute, i. e.,five spaces measured by the heavy scores. 

§ 201. To measure with two short indices the dis
tance that infantry can march across the country in 
five minutes at a walk, lay them upon the plan along 
the pltth to be followed, with the large end of the 
first one exactly abreast of the front of the troop
block to be moved, and the points in the direction of 
the movement, then move the block until the front 
edge is abreast of the point of the second index. 

O,er a hard level road, advance the index so that 
the real' end of the first is 40 paces from the block 
before moving the latter. 
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Over rough or obstructed ground move it back 
until the proper score comes opposite the front edge 
of the block, referring to Table VI. Cb) to ascertain 
the distance. 

§ 202. In general, to measure any movement, take 
from Table VI. Crt) the number of scores for one 
minute, corresponding to the kind of troops, the gait 
and the nature of the ground; for movements other 
than marching, consult Table VI. (b). 

Multiply by the number of minutes, and lay as 
many indices upon the map, if not already there, as 
may be necessary to express the number of scores de
termined. 

If the troops are firing on the march, or if some 
of the artillery horses are killed or wearied, Table 
VI. (e) will show what portion of scores to retain,
move the indices accordingly. 

Then ascertain from the curves of elevation whether 
the march will be delayed by the ascent or descent. 

For infantry or artillery marching up hill at a 
walk, set back the indices t a score for every curve 
of elevation crossed; at a trot or double time set 
back one score; at a gallop, two scores. 

For infantry down hill the maximum number of 
curves that CtUl be passed without a reduction of rate 
is equal to the number of scores now shown by the 
indites in front of the troop-block. 

Count the curves crossed by the indices, beginning 
at the troop-block, and if more than one Score is 
found between any two consecutive curves, add one 
to the number of curves for each excessive score, and 
after the maximum number is reached, set back the 
indices ~ a score for each additional ClU've and exces
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sive score, if marching at a walk, and one score if at 
double time. 

For cltvahy up hill, and cavalry and artillery down 
hill, the maximum number of curves is equal to half 
the num her of scores shown by the indices. 

Count the clll'ves and add balf the number of 
scores in excess of two between consecutive curves, 
and set back the indices two scores for each curve, 
etc., above the ma.'{imum if marching up hill, and 
three scores if marching down hill. 

INFANTRY. 

§ 203. Thus for walking up hill five minutes lay 
two short indices as before and then move them back 
uutil the number of scores behind the front edge of 
the block is the same as half the number of curves 
on the map covered by the indices in front, then 
move the front edge of the block to the point of the 
second index. 

Running up hill five minutes, the number of scores 
on two long indices behind should be equal to the 
number of curves in front. 

Across the country, infantry marches 20 yards (25 
paces) in a quarter of a minute and is not retarded 
in horizontal distance by making a gradual descent 
of 10 feet at the same time, or one of 40 feet (four 
curves) in a minute; for each additional 10 feet it 
loses 10 yards (half a score). 

To find with two short indices how far it will de
scend at a walk in five minutes, count the curves cov
ered by the indices in front of tbe block (or if more 
than 20 yards apart, count one for every 20 yards), and 
aftel' the twentieth move back the index! score for 
every additional curve. 
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To find the distance for one minute, take 80 yards 
diminished by 10 (k score) for each curve above four. 

Running down hill for five minutes. Take two 
long indices and make the number of scores behind, 
less by 40 than the number of curves Cor 20 yard in
tervals) in front. 

CAVALRY AND ARTILLERY. 

§ 204. Trotting up hill for five minutes. Take 
two long indices and deduct two liIcores for every 
curve Cor 40 yards), in excess of 20. 

Trotting down hill. Deduct three scores, for each 
curve Cor 40 ya.l'ds) iu excess of 20. 

Galloping up hill five minutes. Take four long iu
dices and deduct two scores for each curve Cor 40 
y1Lrds) in excess of 40. 

I' Galloping down hill - three scores. 
Artillery is modified like infantry up hill, and like 

cavalry down hill. 

FATIGUE FROM DIFFICULT GROUND AND RAPID 

RATES. 

§ 205. For every two and a half minutes of double 
time for iufantry or gallop for cavalry or artillery, 
place a counter in front of the troop block with one 
score tUl'lled up, show 011e more score for every addi
tional two and a half minutes of this gait and at 
every even ten minute point turn all the counters 
back one score. 

For every time that cavalry makes a charge or 
heavy artillery a gallop for two and a half minutes 
show two scores on the counter instead of one. And 
with all troops, whenever the indices have been set 
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back on account of steep or difficult ground, show one 
BCOl'e for every 80 yards (100 paces) deducted. 

After the fourth (or blank) side of the counter 
is turned up show one more score upon the troop
block, and proceed as before, except that the troop 
block is never turned back. 

§ 206. The scores on the counters for artillery are 
turned back at every XX. minute point. 

For light artillery with a counter, move back the 
first index one score per minute for each score on the 
block or counter; for heavy artillery, two scores. 

After the fourth side of the counter is turned up 
add another as soon as necessary to show another 
score. 

POSSIBILITY OF MOVING AS INDICATED. 

(TABLE II. B.) 

§ 207. To determine whether it would be possible 
for troops to move in the manner indicaterl by the 
players, consider first if they have the power of 
movement. 

If artillery attempts to move when two scores only 
are turned up, the die is thrown and as many pieces 
can be removed in each battery as the nnmber of 
pips that appear; if five or six turns up, the die is 
thrown again or the reading of the small one taken. 

If the players indicate that their troops are to swim 
across a narrow water course, and nothing has been 
stipulated in the "Special Idea" as to their profi
ciency in swimming, the die is thrown and the um
pire decides what portion to permit to cross. 

§ 208. A check will indicate if they are beyond 
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the control of their officers. The march must then 
be directed towards a place of shelter in the 1'car, 
convenient for rallying, and must not in general make 
an angle of less than GO° with the general line of 
battle in their neighborhood. 

§ 20!). If no check is applied to the troops and 
they are therefore subject to the control of their lead
ers, the time required to comprehend the command 
will be estimated from the jUl"mation and situation, 
and this time as well as that necessary to make any 
tactical change, will be deducted from the indica
tions on the plan by moving back the indices or re
moving them altogether. 

If it becomes necessary for cavalry to mount or 
artillery to limber up in order to perform the move
ments, the indications are modified in the same way. 

LOCAL CONSIDERATIONS. 

§ 210. The maps will show whether the troops 
have been passing a forest or capturing a village, 
and if any buildings are in flames the ammunition 
blocks and arrows will point out the direction of 
the wind and the extent of the conflagration. No 
troops can then approach within 50 yards upon a 
calm day, or in a moderate wind, within 100 yards, 
on the side towards which it is blowing. 

The distance between the ten-foot curves of eleva
tion shows the steepness of the slope. ·Where the 
curves are thickest apply the corner of the scale of 
declivity (on the Firing Board) to one of them as if 
to measure the distance between two adjacent ones 
along the line of march, and read the number on the 
scale corresponding to this distance; this will give 
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the angle of declivity in degrees, or it may be deter
mined approximately by the scores on the indices by 
referring to Table II. B. (i). The other little table 
sbows what slopes are inaccessible to the three arms 
at different gaits. 

If a bridge, a ford, or otber defile has been ren
dered impassable, it will be shown by a piece of card 
or paper placed upon it. If not, the width of front, 
the formation, and metbod of crossing should be 
stated and the necessary delay expressed. 

If a minute mark beside one of the troop blocks 
indicates a preparation for swimming across a stream, 
consider how many could pass, and determine the time 
of passage from the Tttble. 

If a fortification block lies across the stream, it 
shows that a bridge is building; a minute mark 
shows the time that preparations were commenced, 
and the time for constructing it is determined from 
the Table. The minute mark is removed when the 
work is completed. 



CHAfTER IX. 

HAND-TO-IIAND FIGIIT. (TABLES VII., VIII., IX.) 

§ 211. A HAND-TO-HAND fight is a rare occur
rence in modern warfare, in consequence of the de
structive effect of fire-arms; but darkness and fogs, 
and the shelter of villages, forests, and undulations 
of ground impose a practical limit to their effective 
range, and the bayonet is still retained in the equip
ment of infantry, although with a cartridge ever 
preseut in the piece it will rarely be necessary to 
resort to its use. This fight may sometimes ensue 
after a charge of cavalry in overwhelming numbers 
or when two bodies of hostile cavalry meet unexpect
edly or under various cit'cumstances with unskillful 
commanders. Therefore it becomes necessary to 
examine the principles that govern this mode of 
fighting. This investigation is still mom valuable in 
following and tracing out the battles of former ages. 
The distance between the troops no longer enters in
to the calculation whether they are armed with mus
kets, pistols, or naked steel. 

§ 212. The fir8t point to be considered is the num
bt'r of combatants on either side and the relative ad
vantages under which they are fighting; the 8econd 
the losses and duration of the melee; and the third, 
the consequences to the victors and the vanqnished. 

§ 213. If the opposing forces are equal in point of 
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numbers and formation, and meet face to face in open 
anu level ground; if both sides are perfectly fresh 
amI not wearied by previous fighting, nor out of 
breath from a long and rapid march; and if neither 
has suffered from the fire of musketry or artillery, 
they usually remain upon the ground but a short time 
before one side or the other is forced to retreat, and 
this time rarely exceeus five minutes in duration. 

If the forces of the attack are twice as numerous as 
those of the defense the attack is victorious in about 
70 fights out of 100; the side numerically weaker in 

30. 
If the attack is one and a half times as numerous 

as the defense, it is victorious in 60 fights out of 100, 
if three times as strong, in 85, if foUl' times as strong, 
in 96, and if five times, in almost every case on 

record. 

D<F.ANTRY FIGHT-TROOPS CHARGL~G. (TABLE VII.) 

§ 214. It only remains to consider the relative 
power of troops fighting under different circumstances 
as compared with those assumetl as the standard for 
hand-to-hand fights, and the modifications will be dis
cussed in the same manner as before. 

§ 215. If the infantry on one side is in line of bat
tle instead of being deployed, its power is two times 
that of a skirmish line of equal numbers; if in col
umn, three times. 

§ 216. If it !Jas been running for 10 minutes and 
not recovered breath 60 per ccnt., if for 5 minutes 
80 pel' cent. of the stand:ml, etc. 

§ 217. If it is attacking troops that have been pre
viously engaged at close quarters, and been defeated 
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so that they cannot be rallied for 30 minutes, 4.0, if 
for 20 minutes, 2.40, if for 10 minutes, 1.60 times the 
standard. 

If it has just been victorious and engaged in a 
melee which lasted four minutes, .60; three minutes, 
.70; two minutes, .80; one minute, .90; until twice 
the time of the 'TIlPlb has elapsed for rallying. After 
leaving a captured village or emerging from a forest 
its power is reduced in like manner. 

§ 218. The diminution of strength from hostile fire 
has already been alluded to. 

Besides the permanent reduction of power arising 
from the loss in killed and wounded, from desertion, 
and from the demoralized condition of those who re
main in ranks, other causes conspire to render troops 
who are suffering heavily from fire quite powerless in 
a hand-to-hand fight. The continuity of the line is 
broken; the sight of the dead and wounded is dis
heartening, and many are more intent upon their 
own safety than upon the general result. ·With the 
increasing numbers of those who fall, and those who 
begin to seek shelter from the projectiles, the chance 
of success for the remainder is constantly diminish
ing, and the prospect of engaging at close quarters 
is less inviting. These and other causes react upon 
each other and make the immediate effect of fire or 
the" act of demoralization" a most important factor 
in a hand-to-hand fight. 

After the loss of 2 or 3 men per company in one 
or two minutes immediately preceding the charge, 
the power of troops for fighting is reduced to 80 or 
GO per cent. of that of fresh troops. After a loss of 
5 and 10 men, to 40 and 16 per cent. of that of 
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troops who have lost the same number half an hour 
before, or to 32 and 12 per cent. of fresh troops. 
After a loss of 5, 10, or 15 men in three or four min
utes, their power is reduced to 60, 40, or 25 per cent. 

RELATIVE ADVANTAGE. 

§ 219. If the infantry on one side charges up a 
slope of 20°, .40; up a slope of 10°, .60; and up 
5°, .80. 

If one side attacks the flank or rear of the other, 
2.00. 

If it encounters an obstacle to its progress within 
100 yards of the enemy, .80, if it surprises the enemy, 
1.60; if it attacks an escort of prisoners, 2.90. 

TROOPS CHARGED. 

§ 220. If a battery is attacked, the cannoneers are 
of about as much assistance to the supports as one 
half the number of infantry in open order. 

Infantry attacking fortified positions exert but a 
small portion of their power as compared with the de
fenders, namely:-

Abattis, .30; village, .30; wall of masonry, .50 ; 
fence or dam, .60; hedge or ditch, .80. 

The influence of the work of fortification will be 
explained more fully hereafter. 

§ 221. All the infantry within 100 yds. (125 paces) 
usually take part in the fight; i. e., all who can reach 
the ground in half a minute. 

TO DECIDE THE VICTORY IN AN INFANTRY CHARGE. 

§ 222. To express the numerical strength of the 
troops charging, count the number of attacking com



HAND-TO-IIAND FIGIIT. 109 

panies and the reduction of strength as in computing 
their fire, and put a peg in the corresponding hole in 
the Computing Table, - all infan try within 100 yards 
to be estimated in the strength. 

§ ~23. Refer to Table VII., Infantry Charge, and 
moye the pegs back and forth as many points as 
shown in the second line at the head, to apply the 
estimate to the case to be computed. 

The fOI'mation is shown by the troop blocks. For 
previous movement of the attack deduct as many 
points as the number of scores on the counters. 

The effect of previous fighting is shown by the 
checks placed upon or near the defeated troops; and 
the table indicates that when the attacking party 
has been pl'eviously victorious, and the check is still 
upon the defeated troops as explained in § ~28, the 
peg should be moved back one point for every dot, 
minus half the number of minutes that have inter
vened since the previous engagement. 

If the attacking party has suffered before the collis
ion a 10 s in killed and wounded of five men per com
pany in two minutes, move the peg back 8 points; for 
a loss of 15 men in four minutes 12 points. The peg 
noting the previous loss is now remoyed. 

§ ~2-!. The map will show if the attack charge tip 

hill, and whether an obstacle has to be surmounted 
ill1metliately before the collision. Consider whether 
the attack falls upon the flank or rear of the defense, 
and whether it can be made by surprise. 

§ 225. If a battery is entered and the supports 
are present, the cannoneerll count as half the same 
number of skirmishers. 

If the defenders occupy a position where the de
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fensive preparations are only partly completed it is 
necessary to refer to Table X. for corresponding modi
fications. 

§ 2:W. If aU the factors apply equally to all the 
tl'OOpS on the side of the attack it is only necessary 
to go through the table once, before dividing the 
Humber of the attacking party by that of the defense; 
atlvancing the pegs for those fa.ctors that increase 
the power of the attack, and moving them back for 
those that weaken it. 

For slight difIerences, a mean can be taken, giving 
most weight to those affecting the largest number of 
troops. 

If the forces on the side of the attack come into 
action under very different circumstances: first find 
the power of one attacking force and calculate its 
mod.ifications, including that for formation and po
sition of the defenders, then do the sa.me for the 
others in turn; add them together, and put a peg in 
the hole corresponding to the tota.l power of the at
tack: then apply the factors for the defense, as fol
lows :

§ 2:27. To divide by the numerical strength of the 
defense, move back the peg as many points as there 
are in the series between that expressing the number 
of companies of the uefenders ami unity after mak
ing the reduction for the scores. 

For previous movements etc., of the defense, ad
vance the pegs i.nstead of setting them back. 

If the defenders are fighting under different con
ditions, it is better either to average the factors, or 
to consider each pa.d of the combat separately. The 
peg in its final position shows the power of the at
tack in relation to that of the defense. 
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§ 228. Now throw both dice. The difference in 
the number of pips determines the length of the 
melee in minutes, and the sum indicates which side 
is victorious, as follows: If the Roman number im
mediately above the peg expressing the ratio of 
strength is equal to, or greater than, this sum, the at
tack is successful, -if less, the defense. Put a peg 
in any unoccupied hole corresponding to the number 
on the right of the Roman number equal to the sum 
of the two dice. 

A check is placed lIpon the block representing the 
defeated troops with as llluny dots turueu up as the 
difference of the dice or the length of the melee in 
minutes, un index is laid upon the pIau pointing in 
the direction that the defeated troops are to take in 
their retreat, also a minute murk, noting the number 
of minutes at the end of the melee since the X. min
ute point. 

The check shows not only the length of the melee 
but al'o the extent of the disorganization of the de
feated troops, and the time required to rally is equal 
to 10 times us many lllinutes as the number of dots 
on the cLeek. 

CAVALRY FIGHT. (TADLE TIII.) 

§ 22D. The strength of casalry in a hand-to-hand 
fight is affected by like causes, with the following ex
ceptions: 

If cavalry charges over a distance less than 1,000 
yards it does not acquire the necessary impetus to 
produce its full effect; if for only 100 yards, 60 per 
cent., if 200 yards, 80 per cent. 

CavalLoy chnrging down a slope of 10°, 60 per cent.; 
-down 5°, 80 per cent. 
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Cavalry after emerging fl'om a forest and before 
rallying suffers from the confusion like victorious 
cavalry. 

Cavalry that encounters an obstacle within a min
ute before the collision, 60 per cent. 

§ 230. Cavalry that charges in open order the 
same number of infantry formed in square, 1.00; 
- in line, 1.20; in groups of four, 1.60; deployed 
as skirmishers, 2.00. 

If, however, the skirmishers are lying down no 
harm is incurred from a charge of cavalry when the 
discipline and courage of the troops are sufficient to 
keep them from rising. So great is the aversion of 
the horses to tread upon the men that only those who 
are "scared up" are the sufferers, unless circum
stances permit the cavalry to halt, which would be 
impossible under a heavy fire from the supports in 
the second line. 

All cavalry within 300 yards take part in the 
fight: i. e., all who can reach the ground in half a 
minute. 

TO DECIDE THE VICTORY IN A CAVALRY CHARGE. 

§ 231. The victory in a cavalry charge is decided 
in the same manner as in an Infantry Charge, from 
the indictttions of Ta.ble VIIL, excepting that when 
the sum of the two dice is equal to the Roman num
ber, the fight is drawn, and two indices are placed 
to show that both sides withdraw, and remain out of 
action for ten minutes. 

RESULTS OF A CHARGE - THE :r.mLEE. (TABLE IX.) 

§ 232. The second feature of a band to hand fight 
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is the melee. Its duration is sometimes inappreci 
able, but it generally lasts from one to five minutes, 
and sometimes a little longer. 

§ 233. The loss of life in a ?neUe is insignificant, 
it rarely amounts to more than two men in a min
ute for the defeated troops, for each company on the 
side of the greatest numerical strength, in a fight be
tween two bodies of infantry; and about one half as 
many for the victors; so in a fight between two bodies 
of cavalry. But in a combat between the two arms, 
the horseman enjoys a decided advantage. Defeated 
infantry lies at the mercy of the cavalry; bat if the 
charge is unsuccessful the cavalry is pursued by the 
fire and not by the bayonets of the victors. 

Each defeated company of cavalry loses one half, _ 
of infantry, twice as much as in the first case. 

If a battery of artillery, without support from other 
arms, is entered by infantry or cavalry, each COI11

panyof the latter inflicts an injury upon it equiva
lent to the loss of five men in the first minute of its 
occupation, and 10 men every subsequent miuute; so, 
also, for each portion of the attacking force that en
ters a battery while another engages the snpports; 
if, however, the attack does not penetrate beyond the 
line of pieces the damage is but half as great. 

THE ROUT. 

§ 234. The third feature of a hand-to-hand fight 
is the disorganization that ensues. 

After an infantry or cavalr'Y fight, the defeateu 
troops are unable to come again into action until 
they have withdrawn from fire and pursuit, andt taken from ten ~inutes to one hour to rally and 1'17 
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form their ranks, unless they are supported by a sec
ond line of at least half their own strength, not so 
near as to become involved in the melee, and not 
much more than a minute's march behind them, 
namely, 100 to 300 yards for infantry, and 300 to 
600 yards for cavalry. The scattered remnants of 
the first line can rally in ten to twenty minutes, un
der protection of the second. 

THE PURSUIT. 

§ 235. As, in a fire-fight, a heavy slaughter pre
cedes and produces disorganization, so in a hand
fight, the disorganization is essential to a heavy 
slaughter; only in the pursuit does the victor reap 
the fmit of his labors. 

In the homogeneous fight, the victors pursue with 
a force sometimes but one fifth as numerous as the 
flying enemy, and each company inflicts a loss esti
mated at two or three men in a minute. 

§ 236. The circumstances, already enumerated, 
that limit the range of vision, could alone render a 
close pursuit excusable on the part of infantry; the 
victors as well as the vanquished are dissolved by 
this service, and require at least twice as long to 
rally as the time spent in the pursuit. After about 
ten minutes in open ground, the fugitives outrun the 
victors, and the pursuit ceases. 

§ 237. But the horseman here finds his favorite 
service, and rides down the helpless infantry at the 
rate of five per company in a minute; and the fugi
tive cavalry meets the same fate, when driven against 
an obstacle that bars its course; such unfortunate 
troops require ten t.imes as long to rally as the time 
spent in pursuit. 
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§ 238. The loss of 10, 15, 20, or 25 men per com
pany, inflicted in the pursuit, has the same effect in 
diminishing their power to fire or to fight, as if in
cUlTed in any other manner. 

The diminution in the power of troops while rally
ing, bas already been explained. 

After about twice the time occupied by the meUe, 
tbe troops can make more or less resistance if at
tacked. 

TO COllIPUTE THE RESULTS OF A CHARGE. 

§ 239. To determine the number of killed and 
wounded in a meUe, refer to the Firing Board for 
the figure on the right of the Roman number equal 
to the sum of the pips in the two dice. Find the 
number in Table IX. in the column headed with this 
figure (Number on Right) and in the line denoting 
the nature of the fight. This will give the number of 
killed and wounded per company in a minute. The 
rate of loss of the victors may be taken the same for 
all combats, namely, as 50, 55, 62, or 70 hundredths 
of a man in a minute to each company upon the side 
baving the greatest number in a fight between two 
bodies of infantry or two bodies of cavalry. The rate 
of loss to the defeated party may be taken at one 
half the figure on the right as shown in the line 
11eaded DEFEATED. The four other lines show the 
rate of loss for the defeated troops in a fight between 
the different arms. 

§ 240. When the rate of loss has been determined, 
multiply it by the number of companies on the side 
of the greater numerical strength and the number of 
minutes in the melee. Record the loss by turning 
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over the scores as for loss from fire, in the manner 
alrcauy explained. Remove the peg on the Firing 
Board that recorded the number on the right of the 
Roman number, and consider how long the defeated 
troops are to remain out of action. Table IX. (d.) 

§ 241. In a fight between troops of the same arm 
the time is ten times the length of the melee or the 
number of spots on the check. If cavalry are re
pulsed by infantry, this time does not in geneml 
exceed ten minutes, and the check should be turned 
back, if necessary, so as not to expose more than one 
dot. But if inf,tntry is defeated by cavalry it should 
not show less than five dots. For the first minute 
that a battery is occupied, the check should show 
one dot; and one more, for each subsequent minute 
or two, according to whether one or both lines are 
entered. 

If, however, the first line is supported by reserves 
between 100 and 300 yards distant in an infantry 
fight and between 300 and 600 yards in a cavalry 
fight the check should be turned back so as to sho,v 
but two dots. 

TO COllIPUTE THE LOSS AND CONSEQUENCES OF A 

PURSUIT. 

§ 242. The number required for a pursuit after a 
combat between two forces of the same arm de
pends upon the extent of the defeat. and is taken at 
an equal number, or at one half, one third, Olle fourth, 
or one fifth of that number, according as the check 
has one, two, three, four, or five dots turned up. 
The loss inflicted in each minute of the pursuit by 
each victorious company is shown in the seventh col
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umn, Table IX. (h.), and in the eighth, the additional 
time in minutes that the victors and vanquished re
quire for rallying before they can again assume the 
offensive. This should be expressed upon the check 
as before. 

§ ~43. If the fugitives come within reach of a 
strong position, from which they can hold their pur
suers in check, they can rally behind it in the same 
manner as behind the reserves. 

But if in a cavalry pursuit the fugitives are driven 
against an obstacle that bars their flight, the check 
should be turned over 01' another adJed, and twice as 
great a loss should be recorded by turning over the 
proper number of scores to represent the reduction of 
power. 

§ 244. When the loss in the pursuit has amounted 
to 10 or 15 men per company, a peg is placed in the 
Computing Table at 1.0, 1.6, etc., the dice are 
thrown, and if the Roman number is greater than 
the sum of the pips the troops are regarded as per
manently dispersed for the day. 

§ 245. The minute mark which indicated the termi
nation of the melee is now advanced to note the min
ute of the termination of the pursuit measnred from 
the last X. minute point; for the time of rallying is 
not to commence until they reach a place of shelter; 
accordingly, if aX. minute point is passed during 
the pursuit, the check should not be turned back as 
at other points. 

As in the case of troops temporarily dispersed by 
fire, the minute mark is taken down and placed in 
front,of the block at the first X. minute point and 
the check as S0011 as the troops are in condition to 
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resist, or at the subsequent X. minute point at the 
umpire's convenience. 

The time that troops atre unable to resist, is twice 
as long as the meUe, or one fifth as long as the time 
required to rally. 

PRELIMINARY CONSIDERATION OF THE POSSIBILITY 

OF FIGHTING. (T.A13LE II. C.) 

§ 246. Troops with checks in front of the block 
cannot attack. 

Troops with checks upon the block cannot resist. 
A surprise is possible when cavalry makes a sud

den charge and arrives within half a minute's dis
tance, 240 yards (300 paces), without being observed, 
or when infantry fires or charges from 80 yards (100 
paces) under like circumstances. 

An attack in flank or rear shonld only be indicated 
in case of a surprise or of overwhelming numbers, or 
when fresh troops attack those engaged in a melee. 

After a hand-to-hand fight between two forces of 
the same arm, from a half to a fourth of the number 
of defeated troops will generally be required for the 
pursuit according to the nature of the uefeat; when 
cavalry is victorious over infantry, one fonrtb. 

If half as many fresh troops attack those with a 
check upon the block, the latter are dispersed; if 
they enter a battery it is to be regarded as captured. 



CHAPTER X. 

ENGINEER OPERATIONS, 
WORK OF CONSTRUCTION, DESTRUCTIO:N, ETC. 

(TABLE x.) 

VIT..LAGES. 

§ 247. AFTER troops have been occupied for 20 
minutes in preparing a building for defense, it will 
afford the protection in a hand-to-hand fight assigned 
to it in § 220, provided that the workmen number at 
least 1 for every 2! yards of the line to be defended. 

§ 248. In wooden villages, not more than 2 men 
can fire from each 2~ yards C3 paces) of a fence, or 
a house of a single story, and in other buildings the 
same number from each 2t yards of every availa,ble 
floor. 

§ 249. The protection against musketl'y and artil 
lery fire at different periods of the preparation is 
shown in Table X. B (c) Cd), which will be read 
ily understood from what has been explained hereto
fore. 

The loss is compared with that which the same 
number of men would suffer if they were lying 
down in open ground at the same intervals. 

§ 250. Where several tiers of fire proceed frolll the 
sallle building or enclosure, the defenders in the 
second story suffer about one half as much from fire 
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directed upon the lower one as the troops posted 
there, unless at very close quarters. 

The loss from musketry is estimated for men firing 
from the village or building at the average rate,
otherwise the defenders are completely sheltered from 
leaden projectiles after remaining a short time in 
possession. 

§ 251. In buildings of brick or stone, but one man 
in 2~ yards (3 paces), can find room to fire until 
loop-holes are mad~ a work which occupies two men 
for 40 minutes; moreover, if a wall of masonry is too 
high to fire over without a platform, one man in 2t 
yards will be obliged to devote 15 or 20 minutes to 
its preparation before any fire can proceed from it; 
after these precautions the same amount of fire pro
ceeds from stone and brick buildings as from those 
of wood. 

Much heavier fire can be delivered from a well
garrisoned castle or a loop-holed permanent work, 
and the loss to the defenders is much less than III 

villages. 
§ 252. The shells of three-inch rifles penetrate at 

shprt range 4! feet of wood, 3 feet of brick, or 1~ of 
good ashlar masonry; those of one-and-a-half-inch 
revolving cannon have about one third, and those of 
three-and-a-half-inch rifles four thirds of this penetra
tion. At long range, walls of corresponding thick
ness afford good protection for a short time. 

A 400-grain musket ball penetrates 12 inches of 
wood, or earth, at 200 yards, 10 inches at 500 yards, 
and 4 inches at 1,000 yards. 

§ 253. A little delay occurs after capturing a vil
lage before any fire proceeds from it. The time re
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quired to rally after an assault has been alreauy 
mentioned. 

In villages composed of separate sections, the de
fenders can retire from one to the other; but those 
who have been actually engaged require 10 minutes 
to rally. After the outskirts of a compact village 
have been carried by assault, if the victors are com
pelled to fight their way from house to house, they 
lose at about the same rate as in the assault, if they 
advance 20 yards per minute; at twice this rate if 
they advance 40 yards; and three times, if 50 yards. 

§ 254. A barricade across the street of a town re
quires the labor of a company for half an hour for its 
construction, affording, however, no protection against 
artillery fire. For the latter purpose two hours are 
required for every 10 yards. 

It is said that a company can open a passage 
through a brick wall six feet high and one foot 
thick in 20 minutes. 

§ 255. It follows from the preceding data, that 
where the outskirts of a town consist of walls of ma
sonry which have been put in state of defense and 
have a good command over the ground in front, the 
position can seldom be carried without the aid of 
artillery. 

FORESTS. 

§ 256. After the edge of a forest of middle density 
has been occupied for 10 minutes, the defenders de
rive as much advantage from their position in a hand
to-hand fight as if behind a fence or dam. 

Abattis is prepared at the rate of one yard per 
man in two hours; its advantages for defense have 
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been explained, as well as the protection it affords 
against fire. 

The reserves in a forest of middle density suffer 
one sixth as much from shells as troops behind the 
line in open ground, or less, according to conformation 
of the ground. Their loss from musketry and case
shot fire is insignificant. 

EARTH-WORKS. 

§ 257. Infantry with the trowel bayonet or small 
intrenching knife, when kneeling throw up a protec
tion against musketry fire in 5 minutes in favorable, 
or 20 minutes in unfavorable, soil. 

If the ground is sloping to the front, so as to be 
exposed to hostile fire, or if the enemy's position is 
higher than the trenches, so as to give him the ad
vantage of plunging fire, more time is required to ob
tain perfect protection. 

The work proceeds about half as fast when the 
troops are lying down. 

§ 258. A battery covers itself from artillery fire in 
about 4 hours in ordinary soil; a company of infan
try throws up a breastwork for itself in 3 hours. 

BRIDGES. 

§ 259. When a ponton division arrives at the bank 
of a stream 15 or 20 minutes are expended in un
loading the material, and the bridge then advances 
about two yards in a minute. 

A narrow foot-bridge advances about one yard in 
a minute, antI a bridge twelve feet wide half a yard, 
requiring, howevel', 10 or 20 minutes' preparation 
after the material is on the spot. 
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SIGNALS. TELEGRAPH. 

§ 260. A field telegraph line can be built as fast as 
infantry can walk, and dispatches are sent as fast as 
they can be written. Other signals are sent at the 
rate of 5 or 10 words in a minute. 

CONFLAGRATIONS. 

§ 261. The incendiary effect of artillery fire upon 
buildings is very uncertain, but from the best author
ity upon this point it appears that when a battery of 
four three-inch guns, provided with carcasses, attempt 
to burn wooden buildings 1,000 yards distant, in 
about 50 cases out of 100 the fire will start after can
nonade of foul' minutes; in 75 cases after eight min
utes; in 87 cases after twelve minutes, etc. 

About twice as much time or twice as heavy fire 
is required for strong buildings of ashlar masonry, 
and somewhat less than twice for brick or rubble. 

If more pieces are firing at the same object, the 
time before the fire breaks out is proportionately less. 

If the distance is greater the time is longer in 
proportion to the efficiency of the fire. 

§ 262. Under favorable circumstances a battalion 
of 250 men extinguish such a fire in four minutes. 

If the flames are extinguished, about the same fire 
is required for the artillery to rekindle them. At 
this rate a battalion of four companies engaged ex
clusively at the work would about neutralize the 
efforts of a battery of four pieces at the distance of 
1,000 yards. 

Carcass-firing varies with the distance, about as 
shell-fire. 
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If burning villages are uninhabited, or unfavora· 
bly situated with reference to supply of water, or 
facilities for transporting it, the attempts to extin
guish the fire are proportionally less successful. 

After engaging in this work, about 10 minutes are 
required to rally before the troops are available for 
other purposes. 

§ 263. In a period varying from 5 to 10 minutes 
after the fire breaks out, a light wooden building be
comes untenable, if no attempt is made to extinguish 
it. A building of brick or stone, in 10 or 20 min· 
utes. 

By about the same time the fire will have spread 
to the next building on a calm day, if not more than 
50 yards distant, or more than 100 on a windy day. 

•DESTRUCTION OF BRIDGES AND FOltDS. 

§ 264. \Vhen four three-inch guns fire upon a 
bridge 1,000 yards distant with shells it will in the 
general case be destroyed in about 10 or 15 minutes. 

§ 265. A wooden bridge is rendered impassable by 
tearing up the planks, in 15 or 20 minutes; a brick 
or stone bridge in 30 minutes or 1 hour. To burn a 
woooen bridge at least half an hour's preparation is 
required. To prepare to blow up a wooden bridge 
at a particular time, 90 minutes; a brick or stone 
bridge, 2 or 3 hours. 

A ford may sometimes be destroyed in 1 or 2 
hours. 

EFFECT OF FATIGUE. 

§ 266. The effect of fatigue from hard work for 10 
minutes may be estimated to be the same as that 
from running for 2! minutes. 
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TO COMPUTE PROGRESS OF WORK. 

§ 267. The method of noting the occupation of 
villages has already been described; the minute mark 
should not be removed until the work is eompleted. 

The time of eonstructing a shelter trench depends 
upon the nature of the soil, and the position of the 
troops. The latter is explained by the troop leader, 
and the former estimated from the map. If the 
troops are in open order and lying down instead of 
kneeling, the minute mark is not removed until twice 
the indicated time has elapsed, i. e., nntil two scores 
are turned up on the fortification block. 

The construction of abhatis, barricades, and field 
works is noted in the same manner. If fewer men 

.. are engaged in the preparation, more time must elapse 
before the block is removed. 

The method of indicating the construction of a 
ponton bridge has already been described: the scores 
successively turned up show by tbeir distance apart 
the aetnal progress of the work. 

§ 268. "When the minute mark is removed from 
the fortification block, a counter is placed upon or 
near the troops who have been at work with one or 
more scores turned up to express fatigue, and these 
scores are turned back at the X. minute point, like 
those noting double time, etc. 

§ 260. The figures in Table X. A. Ca), in the line 
headed "workmen 2~ yards," show the number of 
blocks representing skirmishers that must be placed 
behind the fortification block to complete the work in 
the time indicated in the next line, and the figures 
in the line Cd) show the maximum number that can 
derive the full advantage expressed in the table. 
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TO COMPUTE PROTECTIO~. 

§ 270. The next two lines show the diminution in 
the strength of the attack, or the number of points 
to set the pegs back in a hanu-to-hand fight, and 
are used iu connection with Table VII. (Infantry 
Charge). 

§ 271. The next two lines show the number of 
points to allow in computing the loss that defenders 
suffer from fire of musketry, mitrailleurs, case-shot, 
etc., directed upon the fortified position, in case they 
reply at the ordinary rate. If no fire proceeds from 
the position no loss need be computed from leaden 
projectiles, but a short interval must elapse before 
the fire from the position begins. The next two lines 
relate to fire of shells and solid shot. 

§ 272. Calculate from these lines the loss of the 
troops ~lpon whom the heaviest fire is directed, and if 
more than one tier of fire is represented, take one half 
of the loss per company for the seconu tier, and one 
fourth for the third, etc. . 

The last lines also indicate that in forests, after 
the loss of the reserves has been computed from the 
table of infantry fire, only one sixth of the result 
should be taken. 

§ 273. The last columns show the number of points 
to substitute for those given in the tables of fire, to 
determine the protection afforded by a shelter trench 
at long ranges. • 
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TO COMPUTE PROGRESS OF DESTRUCTION. 

§ 274. If artillery fires upon a building to burn it, 
the fire of carcasses is indicated by a long and short 
arrow at the battery, and an ammunition block and 
an arrow at tbe builuing. To determine the result of 
this attempt, compute the artillery fire from Table 
IV., employing the same scale of fire as for shells, 
and record tbe effect by turning up one score on the 
ammunition block, placed at the large enu of the 
arrow, for everyone man that would be hit by sbells, 
in the standard target, if tbe buildings are stone; for 
every.7 if brick; for every.5 if wood. If any troops 
attempt to extinguish it, turn the block back one 
score for every minute that four companies are so 
employeu; when tbe fourth or blank side is turned 
up, throw the dice, and if IV., V., or VI. turn up on 
the large one, move the ammunition block to the 
point of the arrow to show that the builUing is ig
nited; otherwise leave it behind the arrow, and every 
time that the blank side comes up throw again. 

§ 275. After the building takes fire the block 
should show one more score for every minute, in a 
wooden builuing, anu every two minutes in one of 
brick or stone, to inuicate the spread of the flames; 
anu scores should also be added for artillery fire and ' 
deducteu for parties of firemen as before; when the 
block has been turneu forward four times, the die is 
thrown as before to see if the building is untenable, 
in which case it is assumed that the nearest buildings 
have all started to burn, if they are not more remote 
tban 50 yards, on a calm day, and on a windy day all 
on the side towards which the wind blows, tlmt are 
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not more than 100 yards distant; another arrow and 
ammunition block are then applied to the buildings at 
each end of the line, and when a considerable area is 
in flames, it is expressed by coverillg the burning dis
trict with paper as explained above. 

§ 276. ·When a wooden bridge is set on fire, the 
same method is pursued, excepting that not more 
than one score per minute can be turned back, what
ever may be the numbers of the party attempting to 
extinguish it. 

When a working party of not less than one com
pany is destroying a bridge, the scores show the num
ber of 10 minutes of the progress of the work, and 
the table shows the time required for its completion. 
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