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FOREWORD 

We place  a p r e m i u m  on f o r w a r d - l o o k i n g  mi l i t a ry  
thought,  but a reflective look at l i terature from the past can 
also be useful, especially when that l i terature marks the intel- 
lectual heritage of  American planning ['or national defense. 

At the Industrial  College of  the Armed  Forces, one of  the 
accepted classics of  military li terature is Pure Logistics: The Sci- 
ence of War Preparation, written by Lieutenant  Colonel George 
C. Tho rpe  of the United States Marine Corps and published 
originally in 1917. In his introduction to this new edition of 
Thorpe 's  work, Stanley L. Falk tells us Pure Logistics stands out 
as a m i l e s tone  b e t w e e n  the  semina l  wr i t ings  of  B a r o n  de  
Jomini,  published one h u n d r e d  years before, and later trea- 
tises examin ing  logisitics fol lowing World  War  II. T h o r p e ' s  
observations and recommendat ions  in Pure Logistics have held 
up over time, even in the face of the technological advances of 
nearly seventy years. His call for preparat ion in peacetime to 
accelerate defense industrial product ion in the event of war is 
as valid today as it was in 1917. 

Despite its merits, Pure Logistics has been out  of print for 
years and not conveniently available to members  of  the de- 
fense c o m m u n i t y .  T h e  r e p u b l i s h i n g  of  this classic was sug- 
ges ted  by two of  o u r  ICAF m e m b e r s  w h o m  wc g r a t e fu l l y  
acknowledge: Colonel Barry M. Landson, US Air Force, Dean 
of  Facuhy and Academic Programs, and Dr. Ralph Sanders, J. 
Carlton Ward Jr. Distinguished Professor. Our  hope is that 
both  p l a n n e r s  and  scholars  will d i s c o v e r - - o r  r ed i s cove r ,  
pe rhaps - -Thorpe ' s  fundamenta l  and useful work. 

Albin G. Wheeler  
Major General,  US Army 
Commandant ,  Industrial  College 

of  the Armed  Forces 



INTRODUCTION 

Stanley L. Falk 

The  word logistics has been in use in the United States barely 
more than a century. For most of  this period,  members  of  the 
profession of arms, as well as military historians and theorists, 
have had difficulty in agreeing on its precise definition. Even 
today, the meaning  of  logistics is somewhat  inexact--despi te  
its f requent  appearance in official and unofficial military dic- 
t ionar ies  and  its l e n g t h y  d e f i n i t i o n  in serv ice  and  .joint 
regulations. 

Logistics is essentially moving, supplying, and maintaining 
military forces. It is basic to the ability of  armies, fleets, and air 
forces to opera te - - indeed ,  to exist. It involves men and mate- 
riel, t r anspor ta t ion ,  qua r t e r s  and  depots ,  c o m m u n i c a t i o n s ,  
evacuation and hospitalization, personnel  replacement,  serv- 
ice, and administration. In its broader  sense, it has been called 
the economics  of  warfare ,  inc luding  industr ia l  mobilization,  
r e s e a r c h  and  d e v e l o p m e n t ,  f u n d i n g ,  p r o c u r e m e n t ,  
recrui tment  and training, testing, and, in effect, practically ev- 
erything related to military activities besides strategy and tac- 
tics. Logistics, in short, in the words of one i rreverent  World 
War  II supp ly  o f f ice r ,  is " the  s tu f f  tha t  if you d o n ' t  have  
enough of, the war will not be won as soon as." 

Stanley L. Falk is a military h i s to r ian- -au thor ,  lecturer,  consuhant,  with 
MA and PhD degrees  from Georgetown University. He has been Chief  His- 
t o r i an  o f  the  A i r  Fo rce ,  P r o f e s s o r  o f  I n t e r n a t i o n a l  Re l a t i ons  at  the  
Industr ial  College of" the Armed  Forces, and Deputy Chief  Historian for 
Southeast Asia at the US Army ( ' en te r  of  Military History. He is tile au thor  
of  five books on World War  II as well as textbooks oll national security af- 
fairs and many articles and reviews. He has lectured at the National War 
College, the Army War College, the Smithsonian Institution, and elsewhere, 
and is active in professional and scholarly organizations. 
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Whatever its cur ren t  detinition, in 1917, when Lieutenant  
Colonel George C. Thorpe ,  USMC, published all unusual  little 
book entitled Pure Logistics: The Science of War Preparation, the 
word logistics was not particularly unders tood nor even gener- 
ally used in the United States. Thorpe ,  indeed,  may well have 
been one of  the few military thinkers anywhere  in the world to 
employ the term prominent ly  at this t ime- -and  almost cer- 
tainly the only one to at tempt to define it carefully as a sci- 
ence. Thus,  his thoughtful  and perceptive analysis stands out 
as a mi l e s tone  b e t w e e n  the  g r o u n d - b r e a k i n g  t rea t i se  of  
Jomini,  published nearly a century earlier, and later writings 
on logistics that did not begin to appear  until about the time 
of World War II. More importantly,  Thorpe ' s  effort to define 
logistics was more than just an academic exercise. A proper  
def in i t ion ,  he a r g u e d ,  was essent ial  for  u n d e r s t a n d i n g  the 
true role and function of logistics in war, for ensur ing that 
none of  its aspects were neglected, and for achieving uhimate 
victory in any conflict. 

Logistical Systems 

As Colonel Tho rpe  suggested, logistics has had a long, 
neglected, and often misunders tood history. Over the centu- 
ries, since primitive man first ga thered  stones to hurl  at his 
neighbor,  logistics has operated with various means and meth- 
ods at both tactical and strategic levels. In its earliest form, it 
was simply a matter  of individual warriors carrying sufficient 
food and weapons to support  a battle or campaign. In later 
years,  as wa r f a r e  became  m o r e  e x t e n d e d  and  compl i ca t ed ,  
more  elaborate methods of provisioning and sustaining forces 
emerged.  The  logistical system that developed perforce for 
large military organizations saw armies bringing along their 
own supply of weapons and equipment  while relying on tile 
c o u n t r y s i d e  in which  they  o p e r a t e d  for  food and  fo rage .  
Thus,  Xenophon  and Alexander  ranged far and wide over 
great distances from Greece to India; and Hannibal,  cutting 
himself off  from his base ill Africa, for a dozen years lived off 
the land in Italy. Where  local supply was inadequate,  as was 
the case with Xerxes' much larger Persian armies, a series of 
depots and magazines along the route of advance assured a 

xi i  



continued supply. 
The Romans blended all of these methods effectively into 

a far - reaching and flexible logistical system. Suppor ted  by 
carefully organized supply and service forces and a net of 
well-engineered roads to speed movement and communica- 
tion, they carried their own stores, drew on local resources, 
and established fortified depots. 

Feudal and medieval armies were less effective in sup- 
porting themselves, in part because of advances in offensive 
and defens ive  weapons technology.  The  d e v e l o p m e n t  of  
heavy armor increased the weight of arms and equipment and 
the need for armorers and others to maintain and repair this 
material. The introduction of" gunpowder and cannons fur- 
ther enlarged the number and weight of weapons and ammu- 
nition, and the size and number of" wagons and the animals to 
pull them. And since heavy ordnance obviously could not be 
requisitioned locally, it had to be carried along with the army 
in sufficient amounts for the entire campaign. 

As weapons became move powerful, so did the defenses 
erected against them. The walls of medieval castles and forts 
rose higher and thicker. This meant, on the one hand, a sup- 
ply of heavy materials and machines with which to construct 
and repair them, and, on the other, more cumbersome war 
engines to knock them down. Siege and baggage trains grew 
in size and length, adding to the already overwhelming crowd 
of laborers, carpenters, tentmakers, repairmen, cooks, laun- 
derers ,  grooms, surgeons,  and others who swarmed in the 
wake of an army. All of these people and thousands of ani- 
mals had to be fed and suppor ted .  A h h o u g h  commander s  
made major efforts to collect, organize and transport supplies 
and equipment ,  they were severely h a m p e r e d  by the sheer  
bulk and numbers of their forces. Heavily laden wagons, poor 
or nonexis tent  roads, and f requen t  b reakdowns  h i n d e r e d  
movement  and flexibility. Armies travelled slowly and for 
short  distances,  s t r ipp ing  the coun t rys ide  as they went of 
food, fodder, goods, and means of transportation. 

In sharp contrast were the logistical efforts of the 13th 
century Mongol horsemen whose armies swept across Eurasia 
in a magni f icen t  display of  speed,  flexibility, and well- 
disciplined military organizat ion.  Careful ly p lanning  their 
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routes and camp sites, they travelled with large trains of wag- 
ons, horses, pack animals, and cattle, supported by a network 
of grain stores. As they neared hostile forces, they moved 
swiftly ahead of their supply train, replenishing themselves 
from the coutryside as they rode.  Lightly a rmed  and 
equipped,  each warrior carried his basic rations and led a 
string of remounts  to assure mobility and speed. Only the 
availability of" pasture for the animals slowed or h inde red  
Mongol movements. Long, static engagements could also be a 
problem because of the difficulty of resupply, so the Mongol 
logistical system could rarely support a drawn-out siege deep 
within enemy territory. 

By the beginning of the 17th century, European armies 
had grown so large and ponderous that their movements were 
dictated primarily by supply considerations. Since logistical 
support  from a pe rmanen t  base was practically impossible, 
they lived almost entirely off the land and were thus forced to 
keep going in order to find new sources of replenishment in 
areas they had not already s t r ipped and p lundered .  What 
supplies they did carry with them, as well as their weighty ar- 
tillery, were most easily transported by water. So successful 
commanders like Maurice of Nassau and Sweden's Gustavus 
Adolphus planned their advances along the great rivers of 
central Europe, and sought as well to dominate those water- 
ways in order to prevent their use by enemy forces. Gustavus 
also established depots in captured towns and made practical 
efforts to lighten his artillery and shorten his baggage trains. 
But even he had to live primarily off the country, and, despite 
his reputation for mobility and initiative, his movements were 
largely influenced by the need for food and forage. 

The logistical pattern ['or the next two centuries was much 
the same. Despite innovations and improvements, armies were 
not self-sustaining but continued to rely for the bulk of their 
supplies on the land they occupied. Commanders attempted 
to calculate logistical needs more carefully and precisely, and 
they established series of fortified depots, or magazines, sup- 
ported by well-defended supply convoys. This depot system 
sometimes worked during sieges. Yet by and large the system 
was only useful in the early days of a campaign. Magazines, 
whether fixed or "rolling," were incapable of providing more 
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than a fraction of  what was needed  once an army had ad- 
vanced beyond its national borders.  T h e  huge  military forces 
carried with them the same excessive "tail" of  people and ani- 
mals that earlier armies had to feed; to bring along sufficient 
provisions would have far exceeded the capacity of  any means 
of transportation then available. 

An elaborate system of  requisitions th rough local authori-  
ties and  of  p u r c h a s e s  f rom local m e r c h a n t s  or  c o n t r a c t o r s  
emerged  to replace more  primitive forms of  plunder .  Food 
and forage remained the pr imary requirements ,  for, despite 
advances in weaponry,  ammuni t ion  expendi tures  were rela- 
tively low and could usually be handled without resupply. So 
military campaigns cont inued to be shaped by the need to find 
provisions in the field or  to deny them to the enemy. And it 
was not unusual  for a siege to be ended  by the starvation of  
the defenders  but ra ther  because the besieging forces had ex- 
haus t ed  the r e sources  of  the s u r r o u n d i n g  c o u n t r y s i d e  and  
were forced to move on to more  fruitful areas. 

T h e  Napo leon ic  logistical system was a combina t ion  of  
many  ea r l i e r  m e t h o d s ,  used  f lexibly and  a c c o r d i n g  to the  
needs and problems of  a particular campaign. Napoleon him- 
self devoted a great deal of  attention to logistic concerns,  and 
planned and organized supply and support  in careful detail. 
He counted heavily on swift campaigns, which would end be- 
fore any logistic weakness could harm him or would, in vic- 
tory,  gain  w h a t e v e r  suppl ies  a n d  p rov i s ions  his a r m i e s  
required. To this end, he marched  his troops at a faster pace 
and stripped his baggage trains of  their heavier loads, shifting 
much of  this weight to the backs of  his uncomplanning  sol- 
diers. These  rapid movements  and an efficient requisition sys- 
tem made it possible for French armies to live off  the land 
without exhaust ing local supply. In some campaigns, Napo- 
leon did without depots or  resupply convoys, while in others 
he depended  heavily on magazines and an efficient transpor- 
tation system. Nor  did he hesitate to change plans or impro- 
vise as necessary .  Wha t  was r e m a r k a b l e  abou t  N a p o l e o n i c  
logistics was not  tha t  it fa i led on o c c a s i o n - - a s  in Spa in  or  
R u s s i a - - b u t  tha t  it p e r f o r m e d  so well over  such g rea t  dis- 
tances in the face of  s tronger and more  numerous  enemies. 
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The  century between Waterloo and World War I brought  
with it technological developments  that were to have an im- 
portant impact on logistics. T h e  growth of  railroads, the intro- 
duction of  s team-powered ocean vessels, and the emergence  
of  gaso l ine-dr iven  m o t o r  vehicles p rov ided  new means  and  
m e t h o d s  of  supp ly ing  and  s u p p o r t i n g  mil i tary  forces.  Ad- 
vances in c o m m u n i c a t i o n s - - t h e  t e l e g r a ph ,  t e l e p h o n e ,  and  
r a d i o - - a s s u r e d  c o m m a n d e r s  o f  swif te r ,  s u r e r  m e a n s  of  
transmitting their needs for logistical backup. Yet, at the same 
time, the arrival of  mechanized transportation brought  with it 
greater requirements  for fuel supplies, while developments  in 
w e a p o n r y  inc reased  quan i ty  and  weigh t  of  o r d n a n c e  to be 
towed or mounted  on warships and the amount  of  ammuni-  
tion to be provided. 

The  impact of  these developments  would not be fully felt 
before the First World War. But in the Civil War in America, 
the Franco-Prussian War in Europe,  and the Russo-Japanese 
War in the Far East, the signs of" change were evident. The  
Civil War  showed what  ra i l roads ,  s teamboats ,  and  the  tele- 
graph could do and, above all, made clear the military impor- 
t ance  of  i ndus t r i a l  power .  T h e  F r a n c o - P r u s s i a n  conf l ic t  
seemed to demonstra te  the decisive effect of well-organized 
railways. And the Russo-Japanese struggle illustrated every- 
thing from the tactical value of te lephone and radio communi-  
cations to the strategic impossibility of  waging war at the end 
of a long supply line unsuppor ted  by a modern  rail system. 

Much has been written about the Prussian logistical or- 
ganization: the use of  a carefully planned strategic rail net to 
ca r ry  t roops  and  suppl ies  f o r w a r d ,  c o m b i n e d  with the so- 
called Etappen system, shuttles of  horse-drawn weapons and 
service troops to rush cargo from railheads to the front. It 
seemed to make possible for the first time a logistically self- 
sustaining [orce, continously resupplying itself. In practice, as 
recent analysis has shown, this was not the case. T h e  Prussian 
railroads per formed admirably dur ing  the initial deployment  
but, once the shooting began, proved incapable of" keeping up 
with the moving front and were not, in [act, even as good as 
the supposed ly  in fe r io r  F rench  railways. To  make  mat te rs  
worse, the Etappen system collapsed under  the pressures of re- 
ality and failed to deliver much in the way of  anything. So 
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Pruss i an  forces  l ived o f f  the  l and ,  t hanks  to a b o u n t i f u l  
F r ench  harvest ,  and  ra re ly  n e e d e d  m o r e  a m m u n i t i o n  than  
they had with them, thanks to comparatively low ammuni t ion  
expenditures  and to the relative brevity of  the war. The  Prus- 
sian victory was less a logistical t r i u m p h  than  the  resu l t  o f  
more  c o m p e t e n t  leadersh ip ,  supe r io r  staff-work,  and be t te r  
artillery more  efficiently employed.  

The  20th century thus began with logistical systems basi- 
cally unchanged  from the traditional forms. Armies still lived 
primarily off  the countryside,  p lunder ing  or requisitioning as 
they went to meet  food and forage requirements  that military 
transportation was incapable of  filling over more  than short 
distances. Much of  World War I was suppor ted  in the same 
manner ,  al though heavily increased ammuni t ion  expendi tures  
revea led  the inadequac ies  of  the t radi t ional  system even as 
they under l ined  the growing importance of  industrial mobili- 
zation and production.  Not until the Second World War did 
armies and fleets become anywhere  near  self-sustaining, or  lo- 
gistics d e v e l o p  into  a n y t h i n g  like the sc ience  tha t  Co lone l  
Thorpe  had insisted it. should be. And not until then did a sig- 
nificant body of  l i terature about logistics begin to emerge.  

Early Attempts at Definition 

By World War I, as Tho rpe  noted, war had "become a 
business," in which logistics was a basic and comprehensive  el- 
ement.  Yet, he wrote, "while Strategy and Tactics are much 
talk of  . . . ,  there has not yet been recognized a science of  Lo- 
gistics." Few, indeed,  ei ther used or even at tempted to define 
the word. 

The  term logistics is, in tact, or  relatively mode rn  origin. 
Although some writers a t tempt  to trace it back to the Greek 
word  logistikos ("skilled in calculat ing")  or  the re la ted  Latin 
logi.~ta (a Roman or Byzantine administrator),  both words and 
their derivatives have to do with mathematics,  calculations, or 
o t h e r  nonmi l i t a ry  subjects.  Not  unti l  the  late 18th or  ear ly  
19th cen tu ry  did logistics e n t e r  the mil i tary vocabulary  and  
take on anything at all like its meaning  today. 

The  term derives directly from the French marachal or 
mar~chal-g~n~ral des logis, translated as "quar termaster  general" 
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(logis m e a n i n g  " lodging"  or  "quar ters") .  Establ ished u n d e r  
Louis XIV,  the  mar(chal des logis, l ike the  Pruss ian  
quartiermeister, was responsible for billeting and subsequently 
for the routine administration of  marches and camps. Under  
some circumstances, the mar~chal-g~n(ral became a sort of chief 
of staff, with greater  administrative duties; these did not in- 
clude, however, a number  of supply and service functions. Af- 
ter the French revolution, the title mar~chal des logis appears to 
have been dropped,  but the word logistique remained.  

It was the Swiss Baron Antoine Henry  Jomin i - -who  had 
served as a Napoleonic staff officer and who wrote extensively 
about the military campaigns of" the pe r iod - -who  made the 
first significant use of the term lo~stic~. In his classic Summary 
of the Art of War, published in 1838, Jomini  established logistics 
as one of" five basic tools for conduct ing war, the others being 
strategy, grand tactics, engineer ing  (by which he meant  fortifi- 
cation only), and minor  tactics. 

Jomin i  de f ined  logistics as " the  practical  art  of  moving  
armies," but he gave it a far broader  and deepe r  meaning.  
The  "old logistique," he explained, had been "quite limited." 
However, warfare and hence logistics had grown far broader  
and  m o r e  complex .  T h e  n a r r o w  role  of  the admin i s t r a t ive  
chief of  staff had now expanded  to take on a wide variety of" 
duties "connected with all the operations of  a campaign," in 
fact practically eve ry th ing  except  combat  and  p l a n n i n g  for  
combat. Logistics thus included the "preparat ion of  all mate- 
rial necessary for setting the army in motion"; the drawing up 
of  initial and subsequent orders;  provision for security and re- 
connaissance; movement  and sustenance of the troops; estab- 
lishment of camps, depots, and supply lines; organization of 
med ica l  service  and  c o m m u n i c a t i o n s ;  and  a host  of  o t h e r  
tasks. 

Logistics, declared Jomini,  "comprises the means and ar- 
rangements  which work out  the plans of  strategy and tactics." 
It was a major  function of  command,  and a good command-  
ing general required a skillful and efficient logistical staff and 
an even more  competent  logistician to head it. This chief of  
staff', Jomini  wrote, "should be acquainted with all the various 
branches of the art of  war," for logistics, in its ultimate sense, 
was "nothing more nor less than the science of applying all 
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possible military knowledge." 
Jomini 's works were widely read, but primarily for their 

strategic and tactical lessons. His use and broad definition of  
the word logistics, however accurate it may have been, did not 
find wide acceptance in the military li terature of  the 19th cen- 
tury. Clausewitz, Jomini 's  contemporary  who also had drawn 
insp i ra t ion  f rom N a p o l e o n ' s  c a m p a i g n s ,  n e i t h e r  used the  
word nor considered logistical matters to be of  major  concern.  
Obsessed with the impro t ance  of  opera t iona l  over  logistical 
considerations, of  the moral forces of  war over the material, 
Clausewitz paid lip service to logistics but refused to admit  
that it played any part in "the conduct  of  war properly so 
called." War was strategy and tactics. All else was merely "sub- 
servient" services, useful and necessary perhaps,  but insignifi- 
cant in the actual clash of  war. 

That  the widely read Clausewitz reflected the s tandard 
prejudice of fighting men against the noncombatant  services 
may perhaps explain why logistics--both word and concep t - -  
failed to appear  in o ther  contemporary  military writings. Yet, 
as the industrial revolution spread across Europe,  few could 
ignore the growing logistical impact of  industrial and techno- 
logical developments  on the conduct  of  war. Thus ,  Prussian 
and other  military leaders gave increasing importance to the 
place of  logistical activities in the structure of  their military 
forces and in planning for conflict. But they did not write 
about it. 

In the United States, meanwhile,  Jomini 's  Art of War had 
been available in translation since very shortly after its original 
1838 publ ica t ion,  whereas  an Engl ish ed i t ion  of  Clausewitz 
did not appear  until 1873. Thus,  Civil War generals were said 
to have fought with a sword in one hand,  a copy of  the Art of 
War in the other.  Perhaps so. But like their European counter-  
parts, they were more impressed with Jomini 's  strategic and 
tactical advice than with what he had to say about the impor- 
tance of  logistics. The  logistical resources of  the North may 
have t r iumphed over the tactical skills of  the South, yet few 
pointed it out in .just those terms. Indeed,  the first use of  the 
word logistics in American military li terature apparent ly  did 
not come until the late 1870s. Its later employment  by Army 
officers was limited and infrequent ,  focusing more  on move- 
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m e n t  and quar te r ing  than on the  b roader  supply  aspects sug- 
gested by Jomini .  

T h e  Navy, however,  was beg inn ing  to show some interest  
in logistics. In 1888, in a lecture at the Naval War College, 
Captain Alfred T h a y e r  Mahan in t roduced  both the term and  
the concept  to naval strategy. A subsequent  lecture that  year 
by a n o t h e r  o f f i ce r  focused  m o r e  d i rec t ly  on naval  logistics, 
while still others,  in articles and  essays, soon began to stress 
the need for a system of  bases for fleet suppor t  and  to exam- 
ine the economic  foundat ions  o f  naval power.  

Mahan himself  asserted that  logis t ics--a l though he actu- 
ally used  the  word  i n f r e q u e n t l y - - d o m i n a t e d  warfare .  Good  
supply lines, fixed and floating bases, and  adequate  stocks o f  
fuel were essential for the project ion of  seapower.  Moreover ,  
Control o f  the sea lanes, protect ion of  national t rade and com- 
merce,  and  the des t ruct ion of  the enemy's  economy were vital 
functions of  naval strategy: a broad logistical calculus in which 
the British naval historian Sir Ju l ian  Corbet t  would soon jo in  
him. And  on the eve o f  World War I, the Navy's own growing 
awareness o f  the economic  and  industrial  roots of  its develop- 
men t  lent a new and greater  mean ing  to the concept  of  logis- 
tics. T h e  word itself, however,  was still not  widely used. 

Pure Logistics 

It  was in this  a t m o s p h e r e  t h a t  t h e n - M a j o r  G e o r g e  C. 
T h o r p e  arrived in Newpor t  in December  1914 to spend a stu- 
d e n t  year  at t he  Naval  W a r  C o l l e g e  a n d  to wr i te  his 
s t imulat ing essay on logistics. Like most  Marine officers o f  the 
early 20th century,  T h o r p e  had enjoyed a varied career.  Born  
in 1875, he had served as a t empora ry  2d l ieu tenant  d u r i n g  
the Spanish-American War and  then  received a regular  com- 
mission as 1st l ieutenant  in t ime to see action in the Philip- 
p ines  a g a i n s t  t he  i n s u r r e c t i o n .  T h e r e  he  e a r n e d  a 
c o m m e n d a t i o n  for bravery and  a brevet  p romot ion .  But  he 
also s u f f e r e d  d a m a g i n g  foo t  i n ju r i e s ,  wh ich ,  a l o n g  wi th  a 
~eries o f  illnesses, were to p lague him all his life, i n t e r rup t ing  
his career and leading to his early re t i rement .  

In 1903, Captain T h o r p e  c o m m a n d e d  the Marine detach- 
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ment  accompanying  the  first Amer ican  diplomatic  mission to 
Addis Ababa. This  was an ass ignment  testing both his logis- 
tical and  tactical skills, involving an a rduous  mon th - long  trek 
by mule  and camel aross some 300 miles of" Ethiopian deser t  
and mounta ins ,  confronta t ions  with hostile t r ibesmen,  and a 
m u t i n y  o f  s p e a r - c a r r y i n g  c a me l  d r ive r s .  T h o r p e  r e t u r n e d  
f r o m  the  mi s s io n  wi th  a m e d a l  f r o m  the  e m p e r o r  a n d  
Ethiopia's gift for President  Roosevelt o f  two live lions, which 
the en terpr i s ing  Marines somehow m a n a g e d  to carry ill cages 
on t h e  backs o f  f r igh tened  camels. 

T h o r p e ' s  subsequent  career  inc luded service in the West 
Indies, Cuba, and  the  Panama Canal Zone; as Fleet Marine 
Officer  o f  both the Atlantic and  Pacific fleets and  the Euro- 
p e a n  S ta t ion ;  a n d  as c o m m a n d e r  o f  t he  P o r t s m o u t h ,  New 
Hampshi re ,  naval prison.  He g radua ted  f rom both the Naval 
War College and  the  Army General  Staff  College, and served 
twice on the  staff  at Newpor t .  His educat ion also inc luded two 
years at the US Naval Academy,  studies in psychology and in- 
ternat ional  law at Brown and New York Universities, and  BS, 
LLB,  a n d  MA d e g r e e s .  He  was a d m i t t e d  to the  bar  in 
Massachusetts and  New Hampsh i re ,  publ ished several articles, 
and  d u r i n g  the final years o f  his career  was at work on a long, 
but  never  publ ished,  s tudy of  the evolut ion o f  warfare.  

F r o m  1917 to 1919, T h o r p e  was s t a t i o n e d  in S a n t o  
Domingo  as a regimenta l  c o m m a n d e r  and br igade chief" of  
s taf f .  He  also b e c a m e  t h e  f i rs t  c o m m a n d a n t  o f  t he  newly  
fo rmed  Guardia  Nacional Dominica and was c o m m e n d e d  for 
action against bands o f  outlaws that  were terror iz ing the coun- 
tryside. By this time, tie was a full colonel with a record that  
m i g h t  well have  s u p p o r t e d  f u r t h e r  a d v a n c e m e n t .  Bu t  his 
ear l ie r  in jur ies  a n d  c o n t i n u e d  il l inesses were  b e c o m i n g  too 
heavy a burden .  Incapaci ta ted for duty,  he ret ired f rom active 
service in 1923. A f t e r  years  o f  i nc r ea s ing ly  severe  med ica l  
problems,  he died in 1936. 

Dur ing  his long career,  T h o r p e ' s  most  e n d u r i n g  contr ibu-  
tion may well have been his au thorsh ip  o f  Pure Lo~stics, pub- 
lished after one-and-a-hal f  years as s tuden t  and staff naember 
at the  Naval War College. T h e  t ime at Newpor t  had been most  
product ive,  | o r  it was there  that  T h o r p e  enioyed what  may 
well have been his tirst real oppor tun i ty  to study and think 
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about some of  the broader  aspects of the art of  war. The  few 
pieces of his cor respondence  that remain indicate his interest 
in military history, and it is clear that his interest soon focused 
on the area of  logistics. He quickly discovered that military 
commentators  other  than Jomini  offered only "silence" on the 
subject. The  "conclusion is irresistible." T h o r p e  noted, "that 
the military themselves know next to nothing about Logistics." 
He thus began to write his own definition and analysis, and to 
develop a theory and set of  principles for the organization 
and direction of this long-neglected branch of  warfare. The  
result, Pure Logistics: The Science of War Preparation, was com- 
pleted in the summer  of" 1916 and published the following 
year. 

Thorpe  viewed logistics as a science which, like other  sci- 
ences,  could  be d iv ided  be tween  "pure"  and  "app l ied , "  be- 
tween theory and practical usage. "Applied Logistics" drew on 
the genera l  pr inciples  of  "Pure  Logistics," conce rn ing  itself 
with the specific details of logistical functions before and dur-  
ing a war. "Pure Logistics" was theoretical, abstract, "a scien- 
tific i nqu i ry  into  the  t h e o r y  of  Logis t i cs - - i t s  scope  and  
function in the Science of  War, with a broad outline of  its or- 
ganiza t ion ."  And  this "scientif ic  inqu i ry"  was what  T h o r p e  
proposed to condnct.  

T h o r p e ' s  c o n c e p t i o n  of  logistics was akin  to tha t  of" 
Jomini:  strategy and tactics constituted the conduct  of  war; lo- 
gistics provided the means. But this means was not limited to 
the narrow functions of  transportation and supply. Logistics 
indeed embraced the entire range suggested by Jomini  as well 
as all those larger and deeper  aspects subsumed within the 
economics of warfare. 

Logistics as thus broadly defined,  a rgued Thorpe ,  consti- 
t u t ed  an ent i ty .  It c o m p r i s e d  m a n y  act ivi t ies ,  but  was 
nonetheless a single whole. To ignore or reject its unity and 
the interrelationship of  its par ts - -a  common e r ro r - -was  to di- 
vide or splinter a natural functional category of  the art of war. 
Separating supply and transportation, for example,  from en- 
gineering,  maintenance ,  hospitalization, adminis t ra t ion,  and 
other  aspects of  logistics was unnatura l  and dangerous.  It left 
these in te rdependent  activities to be planned,  organized, and 
managed without unifying direction and coordination: a cer- 
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tain invitation to defeat in battle and disaster in war. Logistics, 
in short, was "a distinctive branch of  warfare," embracing "a 
large number  of  activities that should be coordinated,  but not 
confused, with tactical or  strategical activities." 

To  p rove  the  val idi ty  o f  this concep t ,  T h o r p e  o f f e r e d  
thrce historical examples: Napoleon in Russia, Sherman's  At- 
lanta campaign, and the Prussian army in the war with France. 
Napoleon, noted Thorpe ,  had made great  personal efforts to 
e n s u r e  suf f ic ien t  suppl ies  and  t r a n s p o r t a t i o n ,  yet his cam- 
paign failed because  the  logistical func t ions  of" the F rench  
army were poorly organized and coordinated.  Sherman,  on 
the other  hand,  had planned and established an efficient lo- 
gistical organization which enabled him to carry out his bold, 
ambitious campaign. The  Prussians had been the most fore- 
sighted of  all, felt Thorpe .  Several years before the start of  the 
Franco-Prussian war, von Moltke had made a careful estimate 
of the logistical base of  both the French and Prussian armies, 
planned for war accordingly, and organized his staff to ensure  
proper  logistical suppor t  of" his strategy and tactics. 

B u i l d i n g  on his analysis  o f  the  G e r m a n  g e n e r a l  staff,  
Thorpe  proceeded to draw up a suggested organization for 
the direction of  American fighting forces. It was an ambitious 
and far-sighted plan, reflecting broad logistical considerations 
and concepts in many ways ahead of" their time. Tho rpe  rec- 
o m m e n d e d  the establishment of" a National Board of  Strategy 
to be responsible for strategic planning and national logistic 
c o n s i d e r a t i o n s .  T h e  Na t iona l  Logis t ic  S ta f f  o f  the  B o a r d  
would manage those logistical activities common to both Army 
and Navy, including certain types of  p rocurement  and serv- 
ices, as well as peacetime industrial preparedness.  Within each 
of  the a rmed forces, logistical functions would be clearly de- 
lineated and handled by a separate logistical staff, manned  by 
members  of  a pe rmanen t  logistical staff corps. Comparable  or- 
ganizational a r rangements  would exist at major subordinate 
levels. 

The  entire military organization would be based on an ef- 
fective mil i tary  e d u c a t i o n a l  system; for  educa t ion ,  a r g u e d  
Thorpe ,  was a part  of  logistics, in the sense that like all o ther  
support  and service functions, it helped to prepare  the na- 
tion's military system for "efficient operation." T h o r p e  did not 
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specifically discuss logistical training and education, but he did 
urge that all strategical and tactical problems examined at the 
staff colleges "be solved logistically" to de te rmine  the feasibil- 
ity of any proposed action. By way of  illustration, he provided 
a detailed example of  such a logistical solution in an exercise 
invo lv ing  a m a j o r  f leet  o p e r a t i o n  f r o m  an a d v a n c e d  base 
against an enemy effort to seize that base. 

Several  m o n t h s  a f te r  the  pub l i ca t ion  of  Pure Logistic,s, 
while c o m m a n d i n g  a r e g i m e n t  in Santo  Domingo ,  Colone l  
Thorpe  enlarged on his thoughts  about military education. In 
a proposal submitted to the Secretary of the Navy, he urged 
the establishment of a National War College as a joint  educa- 
tional and planning organization atop the existing structure of  
Army and Navy schools. The  proposed National War College 
would be an adjunct  to a national strategic s taff--presumably 
similar to the National Board of  Strategy suggested in Pure 
Logistics--and would  not  only  c o o r d i n a t e  A r m y  and  Navy 
planning and education but also link logistics with strategy in 
national war planning. By the time of  this proposal, however, 
the United States was fully engaged in World War I. Given 
the  press of  wa r t i me  r e q u i r e m e n t s ,  it seems d o u b t f u l  tha t  
Thorpe 's  proposal received more than passing notice in busy 
Washington. 

N o r  d id  Pure Logistics fa re  any be t te r .  T h e  small  
book- -and  Thorpe ' s  broadly conceived view of logistics and 
his ideas for implement ing i t - -aroused little or no interest at a 
time when nei ther  the Army nor the Navy was prepared  to 
drop traditional concepts of  supply and support.  Nor  did lo- 
gistical d e v e l o p m e n t s  in the a f t e r m a t h  o f  Wor ld  War  I do 
much to change this attitude. As T h o r p e  had anticipated, the 
war had  e m p h a s i z e d  the  i m p o r t a n c e  of  indus t r ia l  and  eco- 
nomic  mobi l iza t ion,  and  the  Nat iona l  Defense  Act of  1920 
gave the Army planning responsibility in this area. It led to 
the establishment in 1922 of  the Army and Navy Munitions 
Board as a .joint agency to coordinate planning for acquiring 
munitions and supplies and, in 1924, of  the Army Industrial  
College to train officers in military p rocurement  and indus- 
trial mobilization. For several years in the late 1920s, also, the 
Naval  War  Col lege  o f f e r e d  a cou r se  on logistics.  Yet few 
shared Thorpe 's  ideas. 
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Logistics, indeed,  con t inued  to be viewed narrowly. T h e  
word had en te red  the military lexicon but  was still de f ined  in 
the traditional sense o f  m o v e m e n t  and supply of" t roops in the 
field, a defini t ion that  l ingered on well into World War II. It 
was not  until the later stages o f  that  war that logistics began to 
take on the broad m e a n i n g  ascribed to it by Colonel  T h o r p e .  
And it was not  until well into the postwar  per iod  that this con- 
cep t  and  its i m p l e m e n t a t i o n  h a d  a no t i ceab le  e f fec t  on  the  
Amer ican  military establishmcnt.  

Post-World War II Writings on Logistics 

In 1945, someone  discovered five copies o f  Pure Logistics 
in the library at the Naval War College. T h e  College consid- 
ered publ ishing a revised edition, but no th ing  appears  to have 
come of  this. Since then,  only a few copies o f  the book have 
been available in special libraries of" personal  collections. And ,  
aside f rom a brief" men t ion  in a single encyclopedia  article, 
Pure Logistics has received little public notice. Nevertheless,  it 
r e m a i n s  u n i q u e  as an ana ly t i ca l  e x a m i n a t i o n  o f  a long-  
neglected subject and  as an a t t empt  to def ine  scope and con- 
t en t  a n d  to es tab l i sh  a t h e o r y  o f  p rac t i ce .  Whi le  m u c h  has 
been publ ished on logistics in the years since World War II, 
book-length studies have been primari ly historical and  analyt- 
ical r a t h e r  t h a n  t h e o r e t i c a l  in n a t u r e .  No new  J o m i n i  o r  
T h o r p e  has e m e r g e d  to offer  a m o d e r n  theory o f  logistics. 

A few authors  have, however,  p r o d u c e d  broad logistical 
overviews. T h e  most recent,  and  most  controversial  in some of  
its conclusions, is Martin Van Creveld,  Supplying War: Logistics 
from Wallenatein to Patton (1977), an analytical history o f  West- 
e rn  logistics f rom the 17th century  t h rough  World War II. 
A m o n g  o ther  useful insights in this book, Van Creveid's  con- 
v i n c i n g  e x a m i n a t i o n  o f  the  F r a n c o - P r u s s i a n  War  has  de- 
s t r o y e d  the  m y t h  o f  P r u s s i a n  logis t ica l  s u p r e m a c y  in t h a t  
conf l i c t .  In  The Sinews of War: Army Logistics, 1775-1953 
(1966), James  A. Hus ton  has writ ten an impressive,  compre-  
hensive account  o f  the Amer ican  Army that  includes an effor t  
to es tab l i sh  s o m e  g e n e r a l  p r i n c i p l e s  o f  logis t ics .  A 
complemen t ry  work is Erna Risch, Quartermaster Support of the 
Army: A History of the Corps, 1775-1939 (1962). No comparab le  
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volumes have been written for the Navy and Air Force, but 
Rear Admiral Henry E. Eccles discusses logistical history, or- 
ganization, and planning in his broadly based Lo~stics in the 
National D~f[ense (1959). One noteworthy earlier book, actually 
published on the eve of World War I l, is George C. Shaw, 
Supply in Modern War (1938), which conceives of  logistics in 
more traditional terms. 

Fhe re  have also been a number  of  efforts to examine lo- 
gistics in specific American wars. No one, unfi~rtunately, has 
seen fit to write a logistical history of  military efforts dur ing 
the colonial period. Lee Kennett,  The French Armies in the Seven 
Years' War: A Study in Military Organimtion and Administration 
(1967), deals ahnost entirely with the European side of  what 
Americans call the French and Indian War (1754-1763) but 
offers a valuable description of French logistical organization 
and practices of  the time. By contrast, the American Revolu- 
tion boasts several works on logistical subjects, including Erna 
Risch, Supplying Washington's Arm~ (1981), David Syrett, Ship- 
ping in the American War, 1775-1783 (1970), and R. Arthur  
Bowler, Logistics and the Failure oJ the British Army in America 
(1975). 

Major volumes on Civil War logistics are scarce, Richard 
D. Goff ,  Confederate Supply (1969), be ing  the  only  gene ra l  
study. Carl Davis, Arming the Union: Small Arms in the Union 
Army (1973), and Robert Bruce, Lincoln and the Tools of War 
(1956), cover weapons development  and procurement  in the 
North, while Frank E. Vandiver, Ploughshares into Swords: Jo- 
siah Gorgas and Confederate Ordance (1952), does the same for 
the South. 

Historians of  logistics have t e n d e d  even more  to avoid 
World  War I. Rober t  D. Cuff ,  The War Industries Board: 
Business-Government Relation~s in World War I (1973), examines 
industr ia l  mobil izat ion,  one  of  the  newer  logistical themes  
emerging from that conflict. Beyond this volume, however, 
World War I logistics has been left to the memoirs of  partici- 
pants. Thus, Major General James G. Habord, The American 
Army in France, 1917-1919 (1936), Brigadier Genral Johnson 
Ha g ood ,  The Services of Supply: A Memoir of the Great War 
(1927), and Admiral Albert Gleaves, A History of the Transport 
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Service (1921), reflect the wartime logistical experience of their 
authors. Former Assistant Secretary of War Benedict Crowell 
and Robert Wilson, How America Went to War: An Account from 
the Official Sources of the Nation's War Activities (6 vols., 1921), 
grew out of Crowell's experience in industrial mobilization, 
manpower management, and oversea munitions supply. 

The  bulk of recent  writing on logistics has focused on 
World War II, much of it the product of the official history 
programs of the armed services. Richard M. Leighton and 
Robert W. Coakley, Global Logistics and Strateg).' (2 vols.; 1955, 
1968), and Duncan S. Ballantine, U.S. Naval Logistics in the Sec- 
ond World War (1947), provide an overall view of worldwide 
logistics. R. Elberton Smith, The Army and Economic Mobilization 
(1959), Robert H. Connery, The Navy and the Indu.~trial Mobili- 
zation in World War H (1951), and Byron Fairchild and Jona- 
than Grossman, The Army and Industrial Manpower (1959), 
examine economic and industrial mobilization and procure- 
ment.  Men and Planes (1955), the sixth volume in Wesley 
Frank Craven and James Lea Cate (eds.), The Army Air Force in 
World War H, describes recruitment and procurement, and the 
latter topic is also the subject of Irving B. Holley, Jr., Buying 
Aircraft: Materiel Procurement/or the Army Air Forces (1964). 

John D. Millett, The Organization and Role of the Arm,~ Serv- 
ice Forces (1954), is a history of the Army's central logistical or- 
ganization. Worrall Reed Carter, Beans, Bul&ts and Black Oil: 
The Story of Fleet Logistics Afloat During World War H (1953), 
and Carter and Elmer Ellsworth Duvall, Ships, Salvage and Sin- 
ews of War: The Story of Fleet Logi.stics Afloat in Atlantic and Medi- 
terranean Waters During World War H (I 954), do for the Navy 
what Services Around the World (1958), the seventh Craven and 
Cate volume, does for the Army Air Forces. Army theater lo- 
gistics in Europe is covered in Roland G. Ruppenthal, Logis- 
tical Support of the Armies (2 w)ls.; 1953, 1959). More than a 
score of additional volumes in the official history series de- 
scribe the activities of the Army technical services. 

Logistics in the Korean War has yet to lind a historian. 
But a useful picture of Army service operations in the field 
emerges from more than 100 interviews with participants that 
appear in Captain John G. Westover, Combat Support in Korea 
(1955). 
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Considerably more, however, has been published about 
logistics in Vietnam.  Colonel  Ray L. Bowers, Tactical Airl!/t 
(1983), is a detailed official account of  an important  aspect of  
Air Force logistics. Vice Admiral Edwin B. Hooper,  Mobility', 
Support, Endurance: A Story ~" Naval Operational Lo~stics in the 
Vietnam War, 196.5-I968 (1972), takes a broader  view of Navy 
logistics. And tile Army's series of Vietnam Studies includes sev- 
eral logistical m o n o g r a p h s  by senior  officers who served in 
Southeast Asia: Lieutenant General Joseph M. Heiser, Jr., Lo- 
gistic Support (1974), Major Genera l  Rober t  R. Ploger,  U.S. 
Army Engineers, 1965-1970 (1974), Lieutenant General Carroll 
H. Dunn, Bc~e Development in South Vietnam, 1965-1970 (1972), 
Major  Ge ne r a l  T h o m a s  Mat thew Ricnzi,  Communications- 
Electronics, 1962-1970 (1972), L i e u t e n a n t  Genera l  J o h n  J. 
Tolson, Airmobility, 1961-1971 (1973, and Lieutenant General 
Charles R. Myer, Division-Level Communications, 1962-1973 
(1982). Finally, the US Joint  Logistics Review Board, Logistic 
Support in the Vietnam War: A Report (3 vols., 1970), contains 
eighteen monographs on various aspects o t  logistics. 

Despite the long, if somewhat spotty, list of books on lo- 
gistics published since the appearance of Pure Logistics, Colo- 
nel Thorpe 's  slender volume remains unrivaled as a svstemic 
and structural analysis. Many of his thoughts and ideas have 
been overtaken by the passage of time, but his primary view of 
logistics as an indivisible branch of war, co-equal with strategy 
and tactics, remains unchallcnged. Indeed,  his stress on logis- 
tical unit,,, and  central  coo rd ina t ion  is re f lec ted  in m o d e r n  
techniques of  centralized management  and control. His book 
can be read today both as a unique contribution to the all-too- 
limited literature of  logistics and as a stimulating discussion of 
the "science of war preparation." Its republication at this time 
makes available a minor classic too long denied to modern  
readers. 
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PURE LOGISTICS 



To 
GEORGE BARNETT 

MAJOR GENERAL, COfflMANDANT 
US MARINE CORPS 



PREFACE 

N ' apoleon never  used the word l%4stics. Of  course he em- 
ployed all the e lements  o f  Logistics necessary to war in 

his day, as he did the e lements  of" Strategy and Tactics. But  
while he conceived of  the two last-named f imctions as distinct 
divisions o f  labor, he did not  realize (except, perhaps ,  when it 
was too late) that logistical funct ions compr i sed  a third entity 
in war functions.  

It is curious,  then,  that the only classical l i terature now to 
be found  in libraries on Logistics, eo nomine, was cont r ibu ted  
by a p r o m i n e n t  officer o f  Napoleon 's  Staff. T o  this subject 
Baron de Jomin i  devotes a par t  o f  one  chap te r  in his "l'r6cis 
de l 'Art de  la Guerre ."  

Nearly every civilian is familiar with the terms strate~' and 
tactics, and nearly all intell igent patriots know that the fo rmer  
has reference  to the general  plan f0r the e m p l o y m e n t  o f  the 
nation's f ight ing forces and the latter to the m a n n e r  of" fight- 
ing. But, if we may j u d g e  of" the mat te r  f rom the silence o f  
books on the Science and Art of  War, the conclusion is irresist- 
ible that  the military themselves know next  to no th ing  about  
Logistics. Some authors  have me n t ioned  Logistics as one  c~f 
the three  great  divisions o f  war work, but  then say no more  
about  it---except, possibly, that  it relates to t ranspor ta t ion  and 
supply. 

Jomin i  goes to the o the r  ext reme,  for, af ter  read ing  over  
the list o f  activities that  he assigns to Logistics, one  wonders  
what  can be left to Strategy and Tact ics- -very  little indeed.  
But  the Baron's exposit ion is worthy o f  serious considerat ion,  
for, it will be r e m e m b e r e d ,  he served as h i s to r iographer  for 
Napoleon d u r i n g  the Russian campaign ,  and  thus was in a po- 
sition to know all the facts o f  the most  conspicuous  logistical 
failure in the history o f  warfare.  



George C. Thorpe 

T h a t  Logistics has rece ived  so little academic  a t ten t ion  
and is so little ment ioned in the l i terature of war is readily 
explained. 

Strategy is to war what the plot is to the play; Tactics is 
represented by the role of the players; Logistics furnishes the 
stage management ,  accessories, and maintenance.  The  audi- 
ence, thrilled by the action of the play and the art of  the per- 
formers, overlooks all of  the cleverly h idden details of stage 
management .  In the conditions now adher ing  to the d rama it 
would hardly be incorrect to assert that the part  played by the 
stage director, the scene-shifter, the proper ty-man,  and the 
lighting expert  equals, if it does not exceed in importance,  the 
art of the actor. This, of  course, has been a relatively recent 
development,  for dur ing  the earlier periods of" the drama the 
actors were forced to rely almost entirely upon their interpre- 
tative skill in creating the illusion of  place and time. Stage- 
craft, with its elaborate settings, its mechanical accessories, and 
its complete efficiency, is a comparatively recent addition to 
dramatic art. 

Logistics is the same degree  of  parvenu in the science of 
war that stage management  is in the theater.  Battles between 
the earliest tribes probably were fought  on the spur of  the mo- 
ment  of provocation, without p rede te rmined  plan and with- 
out providing special means of fighting; that is to say, Tactics 
only was involved. After experience in battle, some intelligent 
warrior suggested to his fellows that they might secure advan- 
tages over their adversaries by planning the affair in advance; 
the plan naturally suggested the stratagem. Stratagems were 
multipled and elaborated until the contest became something 
more than a single battle fought out in one day, the final deci- 
sion, indeed, only being expected from a combination of  bat- 
tles. Hence in the earliest and simplest combinations of this 
sort we tind the budding  science of  Strategy revealed. As soon 
as the battle became something more than the sudden fight of  
short durat ion,  more or less of  organization and preparat ion 
of means of  fighting, or of  executing stratagems, were called 
for: it was necessary to prepare  hiding-places, traps, means of  
communicat ion,  and to provide food for warriors who would 
be p r e v e n t e d  f rom h u n t i n g ,  by reason  of  mi l i tary  employ-  
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ments, for a longer  period than usual. This stage in the devel- 
opment  of  warfare marks the beginning of  Logistics. 

It is easy to imagine that these early warriors regarded  
such logistical functions as of somewhat  less importance than 
their strategy, or plan, and the plan as of less importance than 
the actual fighting, since the contact was the most obvious con- 
tribution to the result. This relative o rder  of  the three roles is 
still recognized, but it is quite certain, that down through the 
stages of  history Strategy has robbed Tactics of  ever more  and 
more of  its glory, and that Logistics has been crowding both. 
As, mothered  by Invention,  improvements  in the means of  
fighting one by one have come into use, the items of  Logistics 
have accumulated.  At the same time, while Strategy and Tac- 
tics are much talked of  under  the topic of  Science of  War, 
there has not yet been recognized a science of  Logistics. 

The  campaign records of  all modern  wars cry out this 
lache; history repeats itself, war after war, giving the world 
s tory a f t e r  s tory  o f  m u d d l e d  p r e p a r a t i o n  o f  the  m e a n s  o f  
fighting. War has become a business; therefore  training and 
preparat ion for war is a business--vast and comprehend ing  
many departments .  Like commercial  activities, it is susceptible 
of  analysis in o rder  to de te rmine  upon proper  division of  la- 
bor, to estimate necessities required to meet  the situation, and 
to avoid duplication and waste. 

The  obscurity of  Logistics may be explained, again, by the 
fact that warfare itself is in a primitive stage of  development .  
Despite the 3,165 years of  fighting dur ing  the past thirty-four 
centuries,* represented by some 8,000 recorded wars,* it must 
be admitted that progress in war has been slow. We now know 
that there are live distinct elements to be considered as medi- 
ums of  fighting: the land surface, the water surface, the air, 
the s u b t e r r a n e a n ,  and  the submar ine .  F igh t ing  on the first 
and second of" these elements,  only, has been fairly developed; 
the others are in the experimental  stage; air fighting is not yet 
reliable, hence is only auxiliary; the same may be said of  the 
submar ine ;  and  s u b t e r r a n e a n  f igh t ing  is but  slightly devel-  
oped by means of  trenches and sapping. The  cycle of  evolu- 

"I. S. Block, Modern Weapons and Modern War, Preface, p. xcvii. 
tj. Novicow, War and Its Alleged Benefitq New York, 1911, p. 14. 
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tion can not be satisfied until super-surface and sub-surface 
elements have been fully exploited. The  quick emprise of  the 
present century has induced lively consideration of  these new 
thea t e r s  o f  war,  with the  resul t  tha t  the  s u p e r - s u r f a c e  has 
yielded the best results--has contr ibuted most to the ultimate 
object of war--as  might have been expected, since the resist- 
ance encountered  is less in the super-surface than in the sub- 
surface. When means and methods of  fighting in the air have 
been intensively developed, greater  attention will be given to 
the sub-sur face .  When  all possibilities t he r e  have been  ex- 
hausted, warfare will then be a finished art. 

In more ways than one it is revealed to us that the way to 
un ive r sa l  peace  lies in the  d i r e c t i o n  o f  p e r f e c t i o n  o f  war  
means.  Peace can come only t h r o u g h  d i scourag ing  peoples  
from fighting; d iscouragement  will follow close upon the heels 
o f  such e x c e l l e n t  p r e p a r e d n e s s  as will p lace be l l i ge ren t s  
against each other  with no chance of  launching an offensive 
that can not be met successfully. When nations so prepare  for 
war that the offensive can not overcome the defensive, the 
eternal energies of man will find exercise in other  pleasures 
than preying upon his fellows in industry and war. The  cri- 
terion of wordly achievement will then shift from acquisitive- 
ness to fellow service. 

At the same rate in which we find modern  war losing its 
mystery and chivalry, we find it ranging itself in close alliance 
with i n d u s t r y  of  the  c o m m e r c i a l  k ind,  f r o m  which war is 
acquiring "business methods." T h e  lessons of every war of  the 
past hund r e d  years have emphasized the importance of  the 
business factor. As the nation at peace is a hive of  industry, so 
the state at war is a nation in a rms- -every  individual with a 
part to per form either in the actual fighting or in providing 
means for fighting. To be etficient, in this great task, there 
must be "team-work." The  tasks to be pe r fo rmed  must be clas- 
sified and the per formers  distributed to the various classes of 
work in such manne r  as to eliminate duplication and waste. 
This is almost exclusively the province of Logistics. 

If  country X is prepar ing  for war, she can not possibly 
conceal any considerable part  of  her prepara tory  activities; a 
la rge  po r t i on  o f  h e r  e x p e n d i t u r e s  for  a r m a m e n t  mus t  be 
made public; large armies can not be trained even in a year, or 
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two years, and their existence can not be kept a-secret; the 
smallest warships take many months ill the building-docks and 
capital ships are unde r  construction for years; not even defen- 
sive war can be successful without advanced bases, sheltered in 
islands in distant seas. These must be acquired and fortified in 
advance .  In a d d i t i o n ,  a l l iances  a n d  e n t e n t e s  are  usua l ly  
a r r anged ;  an educa t iona l  campa ign  is inst i tuted;  s ta tesmen 
and educators talk to the people to arouse popular  sentiment 
to an appreciation of  the nation's peril or the nation's "des- 
tiny." Activities in preparat ion for war announce  their own 
purpose as clearly as an actual declaration. Country  Y, if it has 
modern  machinery in the shape of  a general  staff, can keep 
posted as to X's activities and, by compar ing  them with that 
country's peace activities as well as occurrences that preceded 
X's last previous war, can arrive at a reliable estimate of X's 
probable intentions. Y's general  staff can also secure and clas- 
sity data as to X's resources convertible into fighting means at 
the outbreak of  war and at successive later periods of  its prog- 
ress. With these data, Y's problem is to estimate the extent  to 
which she herself  must convert  resources into means as an an- 
swer to X's preparations.  Here  we have a task that is divided 
between Strategy and Logistics: Strategy provides the scheme 
of  u t i l iz ing o u r  forces ,  and  Logist ics  p rov ides  the  m e a n s  
therefor.  

T he ter.ms "pure" and "applied" may be used with the same 
meaning as to Logistics as to o ther  sciences. Pure logistics 

is merely a scientific inquiry into the theory of  I~ogistics--its 
scope and function in the Science of  War, with a broad outline 
of its organization. Applied Logistics rests upon the pure, and 
concerns itself, in accordance with general  principles, with the 
detailed manne r  of" dividing labor in the logistical field ill the 
preparation fbr war and in maintaining war dur ing  its dura-  
t ion. P u r e  Logist ics thus  can be p r e s e n t e d  in a few pages ,  
while applied Logistics embraces a large number  of  subjects, 
such as the logistics of  subsistence and other  supplies, logistics 
of  transportation, logistics of  war finance, logistics of  ship con- 
struction, logistics of  munition manufac ture ,  etc. 

Pu re  I~ogistics only will be c o n s i d e r e d  in the fo l lowing 
pages. 
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PART ONE 

LOGISTICS 



I. DEFINITION 

A s s u m i n g  t ha t  Logis t ics  is a b r a n c h  o f  w a r f a r e ,  we a r e  f i rs t  
i n t e r e s t e d  to a s ce r t a i n  its n a t u r e  a n d  to p r e s e n t  a d e f i n i -  

t ion  o r  c o n c e p t .  F o r  this  p u r p o s e  we m a y  a c c e p t  an  a u t h o r i t a -  
t ive analysis  o f  war .  V o n  C lausewi t z  says: 

T h e  Art  of  War  is therefore ,  in its p r o p e r  sense, the 
art  o f  making use o f  the given means  in fighting, and we 
can not give it a bet ter  name than the "Conduc t  o f  War." 
On the o ther  hand,  in a wider sense, all activities which 
have  t h e i r  e x i s t e n c e  on  a c c o u n t  o f  war  ( t h e r e f o r e  the  
whole creat ion o f  t r oops - - t ha t  is, levying them, arming,  
e q u i p p i n g ,  a n d  e x e r c i s i n g  t h e m )  b e l o n g  to the  A r t  o f  
War. 

T o  make a sound theory it is most essential to sepa- 
rate these two activities. 

T h e  Conduc t  o f  War  is, there tbre ,  the fbrmat ion  and 
conduct  o f  tile fighting, l 

T h i s  h e  d iv ides  thus :  

Tactics is the theory  o f  the use o f  military forces in 
combat.  

Strategy is the theory  o f  the use o f  combats for  the 
object o f  the war. 

T h e n  he  goes  o n  to say: 

O u r  classification reaches and covers only the use o] 
the military force. But now there  are in War  a n u m b e r  o f  
activities which are  subservient  to it, and still are quite dif- 
f e r e n t  f r o m  it; some t imes  closely allied, some t imes  less 
n e a r  in t h e i r  a f f i n i t y .  All t h e se  ac t iv i t ies  r e l a t e  to tile 
main tenance  o f  the military force. In the same way as its 
creation and t ra ining p recede  its use, so its main tenance  is 
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always a necessary condition. But, strictly viewed, all activ- 
ities thus connected with it are always to be regarded only 
as preparations for fighting; they are certainly nothing 
more than activities which are very (:lose to the action, so 
that they run through the hostile act alternate in impor- 
tance with the use of" the forces. We have, therefore, a 
right to exclude them as well as the other preparatory ac- 
tivities from the Art of  War, in its restricted sense, from 
the Conduct of War so called; and we are obliged to do so 
if" we would comply with the first principles of all theory, 
the e l iminat ion  of  all h e t e r o g e n e o u s  e lements .  Who 
would admit in the real "Conduct of War" the whole lit- 
any of subsistence and administration, because it is admit- 
ted to stand in the constant reciprocal action with the use 
of  the troops, but something essentially d i f fe ren t  from 
it? ̀) 

A m o n g  these  d i f f e r e n t  a n d  s u b s e r v i e n t  "activit ies,"  von 
Ciausewitz ment ions:  subsistence, adminis t ra t ion ,  care  o f  the  
sick, supply and  repa i r  o f  a rms  and  equ i pm en t ,  and  the exe- 
cut ion o f  the cons t ruc t ion  o f  e n t r e n c h m e n t s .  T h e s e  i tems have 
been  a u g m e n t e d  considerably  d u r i n g  the c e n t u r y  o f  progress  
since von Clausewitz wrote;  m o d e r n  inventions,  e n l a r g e m e n t  
o f  armies,  and  expans ion  o f  opera t ions  have great ly compli-  
cated the m a c h i n e r y  o f  admin is t ra t ion  and  the e laborat ion o f  
details. Tactics still remains ,  however ,  " the  theory  o f  the use o f  
forces in combat ,"  and  Strategy " the  theory  o f  the  use o f  com- 
bats for  the  object o f  the war." T h e  third  b ranch  o f  war fa re ,  
then,  has increased its province,  pari passu, with the  accumula-  
tion and  per fec t ion  o f  means  o f  combat  and  the  d e v e l o p m e n t  
o f  resources  conver t ib le  to war  service. 

Some s tudents  o f  war  speak o f  Logistics as having refer -  
ence  only to the t ranspor ta t ion  and  supply o f  land and  naval 
[brces. For example ,  in academic  solutions o f  problems,  logis- 
tical r e q u i r e m e n t s  o f  an exped i t ion  are  stated in t e rms  o f  fuel, 
oil, rations, o the r  supplies,  and  t ranspor ta t ion  thereof ,  for  a 
fleet, and  o f  supplies and  t ranspor ta t ion  o f  supplies,  for  an 
army.  At the  same t ime these s tudents  speak o f  Strategy,  Tac-  
tics, and  Logistics as compr i s ing  the  sum of  the funct ional  di- 
visions o f  war. Since they do  not  quar re l  with Von Clausewitz's 
def ini t ions o f  St ra tegy and  Tactics, it follows that  their  con-  
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ception of  Logistics is much  too narrow.  
T h e r e  is some th ing  more  than academic interest  in cor- 

rectly def in ing  Logistics, for the p u r p ose  o f  the def ini t ion is to 
establish a division o f  labor, and  if two divisions are proper ly  
drawn while the third is not, there  will be e i ther  dupl icat ion of  
effort  or some funct ions will be over looked entirely, with the 
result that  certain prepara t ions  for war will not  be made.  Let 
us say, for instance, that  the care o f  w o u n d e d  is not  prm)ided 
fo r  u n d e r  any  o n e  o f  t h e  t h r e e  c a r d i n a l  f u n c t i o n s  o f  war:  
Strategy and Tactics will indicate the extent  o f  opera t ions  that  
are proposed ,  and  Logistics will provide  means  there for  with- 
ou t  m a k i n g  a r r a n g e m e n t s  for  the  w o u n d e d ;  a s s u m i n g  tha t  
there  are in the military organizat ion doctors  and hospital at- 
tendants ,  yet their  n u mb e r s  will not  be based u p o n  the re- 
q u i r e m e n t s  of" the  p r o p o s e d  c a m p a i g n ,  n o r  the  a m o u n t  o f  
their  e q u i p m e n t  and the m a n n e r  of" its emp loymen t .  On the 
o ther  hand,  if care o f  the w o u n d e d  had been placed u n d e r  
Logist ics ,  all the  r e q u i r e m e n t s  for  a t t e n d i n g  the  w o u n d e d  
would be a par t  o f  the logistical estimates. 

"But," he says who narrowly def ines  Logistics, "why assign 
all these details to Logistics? What  d i f fe rence  does it make  if, 
say, o f  ten d i f fe rent  principal  activities, we give two to Logis- 
tics and  distr ibute the o the r  eight  a m o n g  several o the r  classifi- 
cations, or  include t hem all u n d e r  one  head? Is not  it merely  a 
mat ter  o f  terminology?" 

T h e  answer to this objection is the "estimate o f  the situa- 
tion." As von C[ausewitz has shown, in the abstract, the 
functions o f  war naturally fall into three  classes, essentially dif- 
ferent;  so it is easy to see, in the est imate o f  any military or na- 
val problem,  there  are three  great  divisions o f  work, or  tasks, 
to be pe r fo rmed .  T h e  same is again found  in the concrete  in 
an analysis of  any impor t an t  campaign  given us by history. 
Wherever  we are given the detai led incidents of  a campaign,  it 
is quite clear that  the bell igerent  enjoys the advantage  in pro- 
p o r t i o n  as he  t ru ly  d e f i n e s  t h e  tasks a n d  o r g a n i z e s  
accordingly. 

Tha t  this conclusion may be an i n d e p e n d e n t  mat te r  with 
the reader ,  based on facts, we may examine  in detail a great  
campaign  that  failed because the e lements  o f  Logistics were 
not  conceived as an entity and  organized for cooperat ion.  
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II. RUSSIAN CAMPAIGN 

N ' apo leon ' s  campa ign  into Russia,  1811-12 ,  is o f t en  care- 
lessly spoken  o f  as "a logistical fai lure because  o f  the  lack 

o f  food and  t ranspor ta t ion ."  Wha t  is the  evidence?  
Dodge  says, i,1 his Great Captains:  :~ 

Victual was in plenty, for Russia and Poland had for 
years not marketed their surplus grain, and Prussia could 
pay her  indemni t i es  in b r e a d s t u f f ;  beeves  r o a m e d  in 
droves in Galicia; and a well-operated supply train, orga- 
nized in battalions, had already been created. 

More was trodden under foot than eaten. 4 

In the  midd le  o f  the  s u m m e r  o f  1812, when  the subsist- 
ence  ques t ion  was press ing  hard ,  the Crown  Prince of" Bavaria  
wrote  home:  

If  Ney demanded from the French divisions which 
p recede  us, even af ter  a fashion,  a little o rde r ,  all the 
troops could be well nourished; but all these who go be- 
fore us can, without being prevented, pillage and burn 
everything. 5 

It was not  a ques t ion  o f  the re  not  be ing  suff ic ient  food  
ava i l ab l e ;  t he  f a i l u r e  lay in t he  a b s e n c e  o f  c o 6 p e r a t i o n  be-  
t w e e n ,  at  l eas t ,  c o m m i s s a r y ,  t r a n s p o r t a t i o n ,  a n d  m i l i t a r y  
police. 

Sufficient victual was got together, but the difficulties 
of  distribution were not overcome. 6 

The main part of  the victual, following the army in 
endless trains, could not be got along fast enough, proved 
to be of" no avail, and mostly fell a prey to t rain-men] 
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T h i s  d e l a y  o f  t r a n s p o r t  m a y  h a v e  b e e n  d u e  to de l in -  
q u e n c y  o f  the t ra in-men,  to fa i lure  o f  eng inee r s  to mee t  re- 
qu i r emen t s  in road-making ,  or, possibly, tactical disposi t ions  
m a d e  too grea t  d e m a n d s .  In any case it was a ta i lure  o f  coOp- 
erat ion.  I f  the  commissary ,  engineers ,  and  t r anspo r t  had  been  
coo rd ina t ed  u n d e r  one  logistical head ,  the  d i f f e r e n t  funct ion-  
aries t h e r e o f  wou ld  have been  m a d e  to serve each o t h e r  to 
m e e t  the  tac t ica l  r e q u i r e m e n t ;  or ,  i f  it b e c a m e  a p p a r e n t  to 
such logistical head  that the tactical r e q u i r e m e n t  cou ld  not  be  
me t ,  he ,  f a m i l i a r  wi th  t h e  c o o r d i n a t e d  e f f o r t ,  c o u l d  m o r e  
readily make  the p r o p e r  r ep re sen ta t ions  to the  c o m m a n d e r ,  
so that  the r e q u i r e m e n t  could  be modi f ied ,  than could  the sev- 
eral s epa ra t ed  heads ,  who  wou ld  not  be able to say that  the  
un i t ed  e f for t s  o f  commissary ,  eng ineer ,  and  t r a n s p o r t  could  
not  mee t  the  r equ i r emen t .  F u r t h e r m o r e ,  if all these  subservi-  
en t  funct ions  are  o rgan ized  as a logistical unity,  they work  in 
coopera t ion  in p r e p a r i n g  the  way for  Tactics in r e sponse  to 
the r e q u i r e m e n t s  o f  Strategy.  So in this case o f  the  fai lure o f  
t he  v i c tua l  t r a i n s  to ge t  u p ,  t h e r e  was  n o t  h a r m o n i o u s  
p repara t ion .  

H e r e  is a n o t h e r  o f  t he  n u m e r o u s  i ten ls  o f  this  h i s t o r y  
showing  the same thing: 

Ju ly  had been  rainy; scant  or  bad food  had 
multiplied sickness; the usual rations were still in the rear, 
transporting from K6nigsberg to Kovno, under control of  
Admiral Basta . . . .  The foragers generally brought in rye; 
the men had no mills to gr ind  it, but  d r i ed  as cof fee  
would be, in any kind of utensil, being stirred all the time, 
it could be used like rice and cooked with meat or other 
things. About a pound a day per man was considered suf- 
ficient. The beeves driven along for meat were often unfit 
to eat. The  water  was most ly f rom swamps,  or  much 
muddied bv constant use, and brandy to cut the water 
was absent, g 

Be t t e r  p r e a r r a n g e m e n t s  abou t  the  river t r a n s p o r t  would  
have spa red  the necessi ty of" us ing  the  rye, o r  a p r o p e r  esti- 
mate  would  have shown the probabi l i ty  o f  r equ i r ing  that grain 
a n d  w o u l d  h a v e  p r o v i d e d  h a n d - m i l l s ,  so t h a t  b r e a d s t u f f s  
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could have been  m a d e  o f  the  rye. T h e r e  was i m m e n s e  wastage 
o f  the  beeves  in the bad m a n a g e m e n t  o f  the  drovers .  

This  historian recognizes  the  bad  logistics in this signifi- 
cant  sentence:  

At the opening of tile campaign he [Napoleon] had 
had his choice of  a slower and more methodical advance 
into Russia, by keeping the troops back until his means of  
victualing them could be perfected." 

Now let us hea r  the  ev idence  as to the  al legation that  the 
campa ign  failed for  lack o f  t ranspor ta t ion .  T h e  same a u t h o r  
says: 

Transportation was organized on the largest scale. 
With the marching columns were later too many wag- 

ons, and far too many servants. 
Of f ice rs  were  a l lowed a car r iage  ap iece  to car ry  

rations, io 

T h e  off icers  had  pack-horses  and  carr iages  far b e y o n d  
r e g u l a t i o n  a l l o w a n c e s ;  " f o r  e v e r y  t h r e e  m e n  in t he  G r a n d  
Army  the re  was, inc luding the art i l lery and  a m m u n i t i o n  train, 
at least one  animal.  ''xi 

T h e r e  was such an a b u n d a n c e  o f  t r anspor ta t ion  that  the  
a rmy  car r ied  many  women .  12 

The question of  victual had already become difficult; 
large supplies were coming to K6nigsberg, whence they 
were to be wagoned forward to the marching armies; the 
shipping up the Niemen and Villa was not yet organized; 
but he was unaccustomed to wait. 13 

T h i s  a g a i n  s h o w s  t he  e f f e c t  o f  no t  g i v i n g  L o g i s t i c s  its 
p r o p e r  place in the  triad. T h e  excess o f  central izat ion,  in the  
French  Army,  resul ted  in def ic iency in initiative in the  sub- 
s e r v i e n t  b r a n c h e s .  A l t h o u g h  N a p o l e o n  h a d  an  e n o r m o u s  
Staff, the re  was not  that  decent ra l iza t ion  o f  au thor i ty  that is 
necessary to obtain  large p r o d u c t i o n  o f  results in the  several  
d e p a r tmen t s .  T h e r e  was a machine ,  the  o p e r a t o r  was s t rong,  
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but  the parts o f  the machine  did  not  have the s t rength  requi- 
site to mee t  the heavy b u r d e n  imposed.  

It  s h o u l d  be r e m e m b e r e d  tha t  N a p o l e o n  was no t  only  
c o m m a n d e r  o f  an a rmy of  over  half  a million men,  but  that  he 
was charged  with worries o f  the political situation o f  a great  
empire ;  strategical and  political funct ions  would  seem to make 
a sufficient load for one  man,  but  we find Napo leon  giving at- 
tent ion to the smallest details. He was writ ing letters about  
badly made  saddles for the army; 14 about  samples and prices 
o f  shi r t s ;  a b o u t  the  qua l i ty  o f  c lo ths  u s e d  in u n i f o r m s  a n d  
their  manufac tu re ;  about  the knapsack;15 about  the  details o f  
military diaries and bulletins; about  the quality o f  the  bread;  16 
about  employ ing  sailors as servants; about  "a navy paymaster  
o c c u p y i n g  Marsha l  Soul t ' s  h o u s e  in U t r e c h t  whi le  Ney was 
lodged in a citadel like a captain"; about  the details o f  fire drill 
and  target practice; about  exped i t ing  the trials of" certain sol- 
diers; about  the purchase  of  horses; l ~ and  so about  i nnumera -  
ble details that should  have been entirely and  efficiently dealt  
with by staff officers, " the master 's  eye was on everything,"  
with "diligence and care o f  detail. ''Is 

T h e  history o f  the prepara t ions  for the Russian campaign  
reveals that the Russian G o v e r n m e n t  had recently comple ted  a 
map  o f  the empi re  on a scale o f  8 miles to the inch, and  that  
a l t h o u g h  N a p o l e o n  h a d  o b t a i n e d  a copy ,  no  a t t e n t i o n  was 
given to provid ing  the a rmy with maps.  As late as the midd le  
o f  1812 Davout  compla ined  that  he had  only seven maps  in 
his whole corps. Instead of  p r e p a r in g  maps  in Paris before  the  
start, hastily and improper ly  made  sketches were made  u n d e r  
the stress o f  the hard  condi t ions prevail ing at the front.  Even 
t he  m a p  tha t  N a p o l e o n  h a d  was d e v o i d  o f  such  de ta i l s  as 
cross-roads, villages, forest, etc. ~9 This  could not  have hap- 
pened  if a Logistical Board  had  been analyzing all the require-  
ments  of  the advance.  

O n e  o f  the  m o s t  fatal  d e f e c t s  in t he  o r g a n i z a t i o n  was 
o v e r s i g h t  o f  t he  po l i ce  q u e s t i o n .  T h e  r e su l t s  o f  d i s o r d e r  
growing out  o f  lack o f  police can scarely be est imated.  By fail- 
ure  to preserve o r d e r  in Li thuania  the people  t u rned  against 
the French and increased the difficult)' of" victualing. TM Napo- 
leon wrote, " T e r r o r  and  desolation are in Poland f rom the 
conduc t  of  the Wti r tembergers ."  

15 



George C. Thorpe 

Straggling depleted the ranks; from Niemen to the 
Dvina, St. Cyr daily lost the equivalent of a battalion. 

Orders against plunder arrested no man. 
N o l ~ - c o m b a t a u t s  w e r e  a host. '~ 

In J u n e ,  1812, instruct ions were  issued "to p reven t  the  
d i sorders  that  begin to desola te  the  count ry .  2'-' 

T h e  fac t  tha t  N a p o l e o n ' s  a r m y  o r g a n i z a t i o n  was a ma- 
chine that would  not  work,  on account  o f  lack o f  responsive-  
ness o f  parts,  can be i l lustrated by no m o r e  str iking inc ident  
t h a n  t he  o c c u r r e n c e  o f  J u l y  2 6 t h ,  w h e n  he  h a d  a f o r c e  o f  
120,000 in the p resence  o f  the Russian c o m m a n d e r ' s  80,000 
and the long-sought  battle with the  ever - re t rea t ing  Russians 
was seemingly  at hand;  F rench  co6pera t ion  was so sluggish 
t ha t  t he  t ac t i ca l  d i s p o s i t i o n s  c o u l d  n o t  be  m a d e  in t i m e  to 
prof i t  by the oppo r tun i t y .  H e r e  we have an e x a m p l e  o f  the 
close i n t e r r e l a t i ons  b e t w e e n  Tac t ics  and  Logist ics;  Logist ics,  
furn ish ing  the service o f  in fo rmat ion  and d ischarg ing  the du-  
ties o f  communica t ions ,  enables  the tactical fo rmat ions  to be  
made  prompt ly .  

Wi thout  logistical co6rd ina t ion ,  the system o f  c o m m u n i c a -  
tion had so far lagged beh ind  in mee t ing  the r e q u i r e m e n t s  o f  
the  tactical disposi t ions that  by J u n e ,  1812, the E m p e r o r ' s  or- 
ders,  issued on the basis o f  be la ted  in format ion ,  were  becom-  
ing impract icable  o f  execut ion .  23 

T h e  hospital  service shared  the same fate o f  fai lure to 
meet  the situation. Af te r  the batt le o f  Lubino ,  N a p o l e o n  or- 
d e r e d  the Ch ie f  o f  Staff" t o - -  

Write to the Intendant-General that the service of  the 
ambulance is badly' done; that it is astonishing that sincc 
yesterday, when there were engagements of  the vanguard 
[really tile battle of  Lubino], the surgeons of  headquar- 
ters, some ambulances and empty wagons . . .  should not 
have been sent to the vanguard to pick up the wounded; 
and that tile administration has no head. TM 

As the service o f  in fo rma t ion  is so impor t an t  an e l emen t  
in warfare ,  let us see to wha t  ex ten t  it was a t t ended  to in the 
Russian campaign:  
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The information Napoleon secured about the Rus- 
sian armies was necessarily limited more than that of  the 
Russians about him. ~5 

Although Napoleon was anxious to capture Vilna, for 
navigation extended up so far, and it was a good point to 
create a big ddp6t, he was anxious to trace thc Russian 
whereabouts before advancing too fast. '-'6 

Napoleon  was well known to have no c o m p u n c t i o n s  about  
the  use o f  spies. Had  he taken the  pains to emp loy  them here ,  
in g o o d  o r g a n i z a t i o n ,  his i n f o r m a t i o n  a b o u t  t h e  R u s s i a n s  
w o u l d  n o t  h a v e  b e e n  so m e a g e r  a n d  he  w o u l d  h a v e  b e e n  
spared  m a n y  costly delays inc ident  to reconna issance  u n d e r  
difficult  condit ions.  

T h e  ev idence  is that  the  French  intel l igence service was 
no t  o r g a n i z e d  a l o n g  the  l ines o f  u n i t y  fo r  r a p i d  co l l ec t ion ,  
classification, verification, and  distr ibution.  I n f o r m a t i o n  is o f  
no value unless it is quickly available for  use. W h e r e  this func-  
tion is located in a single bu reau ,  repor t s  can be c o m p a r e d  to 
the end  that confl ic t ing repor t s  will reveal e r ro r s  and  falsity, 
and  the t ru th  being thus  silted ou t  can be sent  to the  com- 
m a n d e r  to whose plans the in to rma t ion  is material .  T h a t  Na- 
poleon had no such bureau  in the  field is ev idenced  by an 
o r d e r  to the ineff ic ient  J e r o m e :  

You should receive reports fl'om your generals and 
of  your vanguard colonels, and alter reading them, you 
should send the originals to the Empero r .  (He) reads 
these volumes of" reports; and it is there he gets informa- 
tion according to which he directs his troops. 27 

Is it n o t  l i t t le  s h o r t  o f  m a r v e l o u s  t h a t  a c o m m a n d e r ,  
cha rged  with so grea t  responsibilit ies as was Napo leon  at this 
t ime, could f ind the  t ime to wade  t h r o u g h  the  h e t e r o g e n e o u s  
mass o f  original repor ts?  It is not  reasonable  to suppose  that  
t h e  r e s u l t  m u s t  h a v e  b e e n  a n e g l e c t  o f  m o r e  l e g i t i m a t e  
funct ions? 

All t h r o u g h  the  account  o f  these Russian days one  meets  
the  note  that  the c o m m a n d e r  was "puzzled by the  lack of" in- 
format ion ."  T h e y  were  "d i rec t ing  affairs  by cour iers ,  u p o n  in- 
fo rmat ion  both late and  partial. ''zs 
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Attent ion  to details, instead of" exclusive a t ten t ion  to the 
large quest ions o f  a c o m m a n d e r ,  was the direct  cause o f  fail- 
ure. For  example ,  on one  occasion, Napo leon  delayed seven- 
teen days at Vilna. 

Much of  the Vilna work couhl  have been left to 
others; the strategic situation could not. Had Napoleon 
accompanied Davout and the Guard from Vilna to Minsk, 
he would surely have headed  o f f  Bagrat ion,  and with 
Jerome's assistance---or with that of a better leader--have 
beaten him. Or had he personally advanced on Barclay, 
with the Guard ,  Eugene  and Davout,  he could have 
reached Polotsk on the 12th and have thrown Barclay 
back on Riga, and this would have ended the campaign. 
The loss of seventeen days at Vilna was the error of Na- 
poleon's military career most fraught with ill resu l t s9  

By J u l y ,  1812, N a p o l e o n  was r e a l i z i n g  the  necess i ty  o f  
g ran t ing  out  au thor i ty  as to details. I na s much  as he had  not  
o r g a n i z e d  logis t ics  b e f o r e  t he  c a m p a i g n ,  be b a d  f ina l ly  to 
make  an organizat ion,  in the field, that  would  meet  require-  
ments.  He ins t ructed his Ch ie f  o f  Staf f  t o m  

Charge a general officer of your staff to occupy him- 
self solely with the organization of the routes of commu- 
nication from Vilkoviski to Kovno and from Kovno to 
Vilna. 

T h e  c o m m a n d e r - i n - c h i e f  became swamped  u n d e r  the de- 
tails o f  Strategy, Tactics, and  Logistics, and ,  when it was too 
la te  to r e p a i r  t he  d a m a g e ,  b e g a n  to l eave  the  i n i t i a t i v e  to 
others.  He told Ber th ier  to write Reynier:  

I do not prescribe anything to him; . . .  that all that is 
left to his prudence." 

O u d i n o t  was also i n f o r m e d  t h a t - -  

He alone can decide what he can do; that he there- 
fore has carte blanche.  :~° 
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T h a t  the French failure was not  due  to Russian super ior-  
ity in anyth ing  except  Logistics, we have the following testi- 
mony:  A m o n g  the Russians there  "seemed to have been no 
specific plan of  campaign.  ''~l 

In .July, 1812, the two principal  Russian armies were sepa- 
rated and were badly placed strategically. With bet ter  French 
o r g a n i z a t i o n ,  B a g r a t i o n  c o u l d  h a v e  b e e n  cu t  o f f  a n d  
defeated.  32 

O f  Barclay  de  Tol ly ,  the  Russ ian  c o m m a n d e r - i n - c h i e f  
du r ing  the greater  par t  o f  the war, it is recorded:  

With regard to his high military capacity the opinions 
were much divided, but what his adversaries could not 
deny him, without  injustice, was his coolness and pru- 
dence in danger, his irrepressible perseverance, the e.x'em- 
platy order which he maintained, as well among authorities 
called to conduct affairs as in every part of his troops. :~3 

It is also said that  he had a genius for organizat ion.  As to the  
o ther  side: 

Both in Spain and Russia, the Emperor's map strat- 
egy was perfect ,  but his logistics lacked the winning  
quality. 31 

Summary 

We have seen that there  was an abundance  of  supplies 
and quite e n o u g h  t ranspor ta t ion.  T h e r e  was a great  Staff, in 
numbers ;  in fact, the Staff  alone had the numer ica l  s t rength  
of  about  a division. T h e  E m p e r o r  h imsel f  had given a great  
dea l  o f  t h o u g h t  in p r e p a r a t i o n  fo r  the  c a m p a i g n ;  he  had  
looked into the widest range of  details. T h e  great  deficiency 
lay in the fact that  Logistics was not  organized u n d e r  one  head 
as a branch of  warfare  for analysis of  the requ i rements  of" the 
campaign and a co/3perating response to such d e t e r m i n e d  re- 
q u i r e m e n t s .  Such  an o r g a n i z e d  Logist ics,  with the  C h i e f  o f  
Staff  at its head,  would have had responsible chiefs of" special- 
ties all coord ina t ing  to meet  d e m a n d s  o f  successive situations 
and each charged  with the initiative in his d e p a r t m e n t ,  instead 
o f  wa i t ing  for  i n s t r u c t i o n s  f r o m  the  c o m m a n d e r - i n - c h i e f .  
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W i t h o u t  the  p o w e r  and  a u t h o r i t y  o f  t he  ini t iat ive,  subord i -  
nates, especially in the field o f  Logistics, soon acquire the habit  
of  leaning on someone ,  with the result  that  they must  always 
be p rodded .  It is only natural ,  then,  that  Napoleon  should  
have r emarked  late in the campaign:  

Neither the grand provost of the gendarmes, nor the 
wagon-master ,  nor  the staff" officers, not one of  them 
serves me as he ought to do. :~5 

As the synthesis that  we may get out  o f  this lesson, it may 
be said tha t  the  Russ ian  c a m p a i g n  reveals  t he  fo l lowing  as 
some of  the items incident  to the prepara t ion  and prosecut ion 
of  war that  are not strategical or  tactical, and that are, there-  
fore, logistical functions:  

Duties in connect ion with supplies; 
Transpor ta t ion ;  
Sanitary, hospital, and  ambulance  service; 
Road-making  and o ther  eng inee r  duties; 
Civil adminis t ra t ion of  occupied terri tory; 
Military police; 
Maps and in format ion  collection and distr ibution;  
Communicat ions-- i .e . ,  te legraph and messenger  service; 
Details o f  p repara to ry  drills; 
Repair ing and supply ing  arms and equ ipmen t ;  
Clerical work. 

It is not  p r e t e n d e d  that  these are all, or nearly all, the 
functions that are within the province o f  Logistics; those men-  
t ioned in this s u m m a r y  are merely  those that  are made  obvi- 
ous in the small a m o u n t  o f  tes t imony adduced  herein.  

Lest it be objected that  the condi t ions u n d e r  which one  
a r m y  o p e r a t e s  a re  so d i f f e r e n t  f r o m  those  o f  a n o t h e r ,  a n d  
therefore  that the evidence p resen ted  by one  campaign  is not  
su f f ic ien t ly  un ive r sa l  to be used  as a basis for  f o r m u l a t i n g  
principles, we will now briefly look at the me thods  employed  
in an a rmy more  than half  a century  later in opera t ions  o f  a 
quite d i f fe rent  class. 
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III.  ATLANTA CAMPAIGN 

M ' a jor  Eben Swift, Un i t ed  States Army,  is au thor i ty  for  the 
. s t a tement  that  o f  the  thir ty-f ive off icers  o f  a certain regi- 

men t  m o r e  than half, within the first few m o n t h s  o f  the  Civil 
War,  were  m a d e  generals  of" the  line, and  that f ou r  o f  t hem 
were  soon at the  head  o f  grea t  armies.  Speak ing  o f  the regi- 
ment ,  he says: 36 

It was a good regiment and had been officered with 
great care. In a rather small way its experience had been 
great, for it had had much active work chasing Indians 
over a great expanse of" country. 

O f  t he se  e x p e r i e n c e d  o f f i c e r s  w h o  b e c a m e  g e n e r a l s  he  
says: 

When it came to applying their previous knowledge 
to greater questions than came up at a frontier post or nn 
an Indian scout, they found themselves without experi- 
ence, instruction, or precedent. It was a year and a half 
before the troops which they organized and commanded 
were capable of  really good work, notwithstanding all the 
aid that  money,  patr iot ism,  and ability could  br ing to 
help. 

T h e  poin t  is that  o u r  f ight ing forces were  not  o rgan ized  
for  war. A l though  the c louds  in the  South  had been  g rowing  
d a r k e r  f o r  a l o n g  t ime ,  t he  o f f i c i a l s  o f  t he  G o v e r n m e n t  
cha rged  with the  dut ies  o f  keep ing  the f ight ing organiza t ion  
in s tep with political d e v e l o p m e n t s  had  not  even  rough ly  ana- 
lyzed the si tuation,  or, as is now said technically,  m a d e  an "es- 
t imate o f  the si tuat ion."  In the  first place, they did not  
p rope r ly  es t imate  the probabl i t ies  o f  war. In the  second  place, 
they did not  es t imate  the task that  wou ld  be imposed  if war  
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should  come about,  the s t rength  and resources available to 
meet  that task, and  the details o f  applying such resources to 
attain the object of  the war. 

T h a t  the consequences  of  such indolence were nearly fa- 
tal is attested by the marked  success o f  the rebellion for the 
first two years, d u r i n g  which per iod European  critics o f  au- 
thority in the military profession re fe r red  to ou r  armies as 
"a rmed  mobs" and  the battles of  Bull Run  and Shiloh (the lat- 
ter fought  after  ou r  generals  had had a year's experience)  as 
"comedies of  errors." 

T h a t  the rebellion would have been quickly suppressed,  
as a mere  riot, if the Federal  forces had reasonably deve loped  
Logistics, seems to be the best cons idered  verdict  of  military 
authorities.  T h e  immense  cost and  hardships  o f  a long war are 
items o f  the price paid for the immuni ty  o f  a t t end ing  to Logis- 
tics. T h e  cost of  this preventive,  l~ogistics, would have been 
next  to nothing.  

As the Science of" War consists o f  the systematic arrange-  
m e n t  o f  facts, and  the Art  o f  War the e m p l o y m e n t  o f  forces 
on principles based on facts, it is clear that  the first step in 
p r e p a r i n g  the  f i g h t i n g  forces  for  r e a d i n e s s  to m e e t  the  re- 
qu i rements  o f  any probable war should  be the collection and 
a r r a n g e m e n t  o f  material  facts. 

If  this p repara t ion  is not  made  before  the f ight ing forces 
are conf ron t ing  tile enemy,  the ensu ing  battle will not be an 
exhibition of  the Art  of  War, but  merely a mfil6e, particularly 
if both belligerents are un t ra ined .  A considerable par t  o f  the 
Civil War  was a ser ies  o f  m616es. Bu t  as e x p e r i e n c e  is a 
g o o d - - i f  costly--school,  both the Armies  of  the Nor th  and the 
Armies o f  the South acquired someth ing  of  the science o f  war 
largely t h rough  learning what  was not  scientific p rocedure .  As 
the two belligerents progressed  at about  the same rate toward 
proficiency, it is natural  that  the side that was backed by the 
greater  resources should  win in the end.  

I n s t e a d  o f  a p p l y i n g  t h e  l essons  t ha t  m i g h t  have  b e e n  
l e a r n e d  f r o m  a s t u d y  of' N a p o l e o n ' s  Ru s s i an  c a m p a i g n  in 
1811-12, and  thus making  an organizat ion for war some time 
before 1861, we find the Federal  forces acquir ing the same 
lessons from their  own bitter exper iences  and applying them 
in 1864. 
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General  S h e r m a n  had learned the impor tance  o f  Logis- 
tics, and  many  of" his orders ,  issued befi)re and after  the cap- 
ture  o f  Atlanta, show that he conceived of  Logistics as being 
s o m e t h i n g  s u b s e r v i e n t  to a n d  d i f f e r e n t  f r o m  S t r a t egy  a n d  
Tactics. This  is best i l lustrated by the elaborate organizat ion of  
the railways in the theater  o f  opera t ions  and the  power  o f  ini- 
tiative given to the s u p e r i n t e n d e n t  o f  railways, a colonel and  
a i d e - d e - c a m p .  37 T h e  du t i e s  o f  s u b - f u n c t i o n a r i e s  in this de- 
p a r t m e n t  were sharply def ined  and  each kind of  e m p l o y m e n t  
was proper ly  correlated to every o the r  kind of  emp loymen t ,  so 
that they dove-tailed nicely and co6pera ted  perfectly. TM T h e  
road  was k e p t  o p e n  u n d e r  g r e a t  d i f f i cu l t i es .  Guer i l l as  and  
Confedera te  raiders were constantly successful in tear ing up  
the  t rack .  In  O c t o b e r ,  1864, G e n e r a l  H o o d  s u c c e e d e d  in 
th rowing  his whole a rmy on the road and  in tho rough ly  de- 
stroying 35.5 miles o f  roadway and  455 lineal feet o f  bridges,  
besides killing or  cap tu r ing  a large n u m b e r  o f  the railroad 
men .  T h e  r a i l road  o r g a n i z a t i o n  w o r k e d  au tomat ica l ly ,  as a 
good organizat ion must,  and  even before  Hood 's  men  had left 
off  their  destructive work the const ruct ion gangs were at work 
relaying track. Hood 's  des t ruct ion of  ddp6t  supplies necessi- 
tated the cut t ing of  cross-ties fi)r relaying the track, and  the 
rails had to be taken up  and b rough t  f rom railroads south o f  
Atlanta or f rom Nashville, nearly 200 miles distant.  In spite o f  
these delays, the whole track was ready for traffic in about  
seven days. :s9 

T h e  duties o f  the quar te rmas te r ,  commissary,  and  o the r  
staff officers were similarly well de f ined  and their  authori t ies  
to ac~ were large. 4° 

T h e  c o m m a n d e r ' s  o r d e r s ,  based  on  c lear  c o n c e p t i o n s ,  
made  the objective clear to all, and  the head o f  each depar t -  
m e n t  knew his own task. 

Tha t  General  S h e r m a n  was con f ron ted  with serious diffi- 
culties in his a t t empt  to obtain an i n d e p e n d e n t  organizat ion 
that  could co6pera te  u n d e r  his sole control  is ev idenced by his 
co r r e spondence  with the Washington  authori t ies  d u r i n g  April 
and  May, 1864. It appears  that he wanted  General  Allen to act 
as his chief  quar te rmas te r ,  and had writ ten Allen t (~-  
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Draw me up a p r o g r a m m e  whereby orders  may issue 
from the War I )epa r tment  enabling you to act as my chief  
with power  to visit by yourself" or  inspectors every part  o f  
my command ,  to direct  the course and accumulat ion of  
supplies, the distribution o f  the means o f  t ransportat ion,  
and all details purely per ta in ing to your  depar tment .  I 
must  have some q u a r t e r m a s t e r  whose sphere is coordinate 
with my own. (Italics not original.) 41 

A p p a r e n t l y  W a s h i n g t o n  h a d  d i s a p p r o v e d  th i s  a r r a n g e -  
m e n t ,  f o r  in a l e t t e r  o f  May  3, 1864,  to G e n e r a l  Meigs,  he  says: 

I t h i n k  S e c r e t a r y  S t a n t o n  has  m a d e  a m i s t a k e  in 
denying  me the services of  General  Allen. By a general  
supervision o f  the whole d e p a r t m e n t  he could save more  
m o n e y  to the  T r e a s u r y  t h an  by s c r u t i n i z i n g  1 ,000,000 
separate vouchers,  of  purchase  and expendi tu re .  Also, by 
providing means of" t ranspor ta t ion at the very time and in 
the ma n n e r  d e m a n d e d  by events which can not always be 
fbreseen,  a quar te rmas te r  can assist in achieving success. 
. . .  You of ten feel disposed to find fault with co m m an d e r s  
of  t roops for not consult ing the exper ienced  quar termas-  
te r .  I wan t  to do  so, bu t  tire c h i e f  q u a r t e r m a s t e r  is at  
Louisville, ano the r  at Nashville, ano the r  here,  all u n d e r  
my orders ,  but  each so circumscribed by condit ions that I 
can not disturb them. I know this is wrong,  and instead o f  
command ing  an a rmy thus, a general  but  drifts with his 
fate. #-' 

A s imi la r  a r g u m e n t  is p r e s e n t e d  in his l e t t e r  o f  Apr i l  6, 
1864, to t h e  C o m m i s s a r y  C, e n e r a l :  

I ought  to have near  me an off icer  o f  your" depart-  
ment  clothed with power  coextensive with my own, who 
c o u l d  c o n v e r s e  with me f r ee ly ,  l e a rn  nay p lans ,  t he  
strength o f  nay various colmnns,  routes o f  march,  na ture  
o f  supplies, and everything,  and who could direct the har- 
monious working of" the whole machine.  Now I have to 
deal  with f o u r  d i s t inc t  co m m is sa r i e s ,  with no  c o m m o n  
recognized head.  4:~ 

A study of" t h e  ev en t s  o f  this c a m p a i g n  c lear ly  shows  tha t ,  
a l t h o u g h  G e n e r a l  S h e r m a n  was m a k i n g  e s t ima te s  f o r  an  a r m y  
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of  only 100,000 men, in addition to guards for lines-of com- 
munication, and 35,000 animals, he would have been unable 
to maintain his lines if his organization had been made on 
weaker principles; i.e., if" the heads of" the various logistical de- 
partments had not been given large powers. 

Strategy and Tactics here  were minor  problems in com- 
parison with those presented by Logistics. It appears that Gen- 
eral Sherman was his own chief  logistical officer. With this 
small army and with no heavy pressure in the strategical and 
tactical functions, he was able to take the logistical supervision, 
especially in view of  the good services his well-organized de- 
partments  gave him. 

With his f ine  c o 6 p e r a t i o n ,  it is not  s u r p r i s i n g  tha t  the  
commander ' s  orders  were a model of  conciseness--br ief  and 
terse. They were not encumbered  with details and instructions 
about functions that the c o m m a n d e r  was assured ( through the 
knowledge of" his organization) were being a t tended to. 

The whole army must be ready to march May 23d, 
stripped for battle, but equipped and provided for twenty 
days. 

This is a typical paragraph from his field orders.  
The re  is reason to believe that the depa r tmen t  of  military 

police, represented by the Provost Marshal, was not as thor- 
oughly organized before or at the beginning of  the campaign 
as were the supply and transportat ion depar tments ;  some of" 
the matters re fe r red  to in Special Field Orders  No. 17, 4 J u n e ,  
1864, would not have then required the attention of the com- 
m a n d i n g  genera l ,  for  the d e l i n q u en c i e s  in ques t ion  would  
have been nipped in the budding and, at least, would not have 
grown to the proport ions represented.  As an example,  take 
the following: 

Shirking, skulking, and straggling in time of danger 
are such high detestable crimes that the General com- 
manding would hardly presume them possible, were it 
not for his own observation, and the report that at this 
moment soldiers are found loafing in the cabins to the 
rear as far back as Kingston. The only proper fate of" such 
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miscreants  is that  they be shot  as c o m m o n  enemies  to 
their profession and country; and all officers and privates 
sent to arrest them will shoot them without mercy on the 
slightest impudence or resistance. By thus wandering to 
the rear they desert their fellows who expose themselves 
in battle in the full faith that all on the rolls are present, 
and they subject themselves to capture and exchange as 
good soldiers, to which they have no title. It is hereby 
made the duty of" every officer who tinds such skulkers to 
deliver them to any provost guard, regardless of  corps, to 
be employed in menial or hard work, such as repairing 
roads, digging drains, sinks, etc., etc. Officers, if found 
skulking, will be subject to the same penalties as enlisted 
men--viz., instant  dea th  or  the ha rdes t  labor  and 
t r e a t m e n t .  44 

As a s u m m a r y ,  we may state that  She rman ' s  organiza t ion  
was a g r e a t  s t e p  in Log i s t i c s ;  t h e  o r g a n i z a t i o n  was l a r g e l y  
m a d e  in the p r e p a r a t o r y  stage, ins tead o f  a f te r  the  batt le was 
on. T h r o u g h  giving his ch ie f  logistical off icers  large powers  
and  keep ing  t hem in close touch  with the  r e q u i r e m e n t s  that  
would  be imposed ,  he  secured  the exercise  o f  initiative and  co- 
6pera t ion .  But  if  the organiza t ion  could  have been  m a d e  even 
e a r l i e r ,  a n d  i f  it h a d  b e e n  s u p p o r t e d  by  a s i m i l a r l y  well-  
o rgan ized  Logistics t h r o u g h o u t  the  War  D e p a r t m e n t ,  the cost 
would  have been  very m u c h  less; for  it is said that  m e t h o d s  
were  not  we ighed  on the basis o f  " H o w  m u c h  will it cost?" bu t  
rather ,  "Can it be d o n e  at any cost?" 

As this e x a m p l e  in Logistics is an advance  over  that  pre-  
sen ted  in the Russian campaign ,  so we have now to briefly 
cons ider  a m a r k e d  fu r t he r  advance .  
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I 'n  1868, two years  b e f o r e  tile F ranco-Pruss i an  War ,  Field 
.Marshal  wm Moltke  p r e s e n t e d  to his G o v e r n m e n t  plans fo r  

the strategic c o n c e n t r a t i o n  o f  the  G e r m a n  Army ,  based u p o n  
t h e  s u p p o s i t i o n  o f  w a r  a g a i n s t  F r a n c e  a l o n e ,  a n d  a g a i n s t  
F rance  with allies, and  f o u n d e d  u p o n  years  o f  s tudy o f  facts, 
i n c l u d i n g ,  o f  c o u r s e ,  e l a b o r a t e  i n f o r m a t i o n  as to t he  f o r c e s  
and  resources  o f  the s u p p o s e d  adversar ies .  T h e  fol lowing is 
an ex t rac t  f r om  a t rans la t ion  o f  this r e m a r k a b l e  d o c u m e n t :  45 

Should the French  utilize the i r  railway systems to 
form a quick concentration, they are compelled to detrain 
in two principal groups near Strassburg and Metz, sepa- 
ra ted  by the Vosges Mounta ins .  Shou ld  the p robab ly  
smal ler  g r o u p  at the ou t se t  not  move  agains t  south  
Germany, its union with the principal force on the upper  
Moselle can only be effected by regular marches. In the 
Palatinate, we occupy interior lines of operation between 
these hostile groups. We can move against either one of  
them, or, if we are strong enough, against both at once. 
The  concentration of  all our  forces in the Palatinate pro- 
tects the lower as well as the upper  Rhine and favors all 
offensive movemen t  into the enemy's  count ry ;  the last, 
executed at the proper  time, will probably forestall any in- 
vasion of  the German territory. The  question is, Can we, 
without danger of  being disturbed, effect our  concentra- 
t ion beyond  the Rhine  in the Pa la t ina te  close to the  
French frontier? This question I unhesitatingly answer in 
the affirmative. Our mobilization is ready to the smallest 
detail. Six through railways are available for transport to 
the t e r r i t o ry  between the Moselle and the Rhine.  T h e  
time-tables are prepared upon which are shown the day 
and h o u r  when every  uni t  s tarts  and  ar r ives .  On the 
twelfth day, the first troops can detrain near the French 
frontier; on the fifteenth day, the combatants of  the two 
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army corps are there;  on the twentieth day, the numbers  
have increased to 300,000 men; on the twenty-four th  day, 
the armies are supplied with their  trains. 

We have no reason to believe that the concentra t ion 
of  the French Army,  for  whose mobilization no data ex- 
ists, can be made  more  rapidly. Since Napoleon I., France 
has only effected partial mobilizations, by which the units 
o f  the  p a r t  o f  the  a r m y  which  t o o k  the  f ie ld  w e r e  in- 
creased f rom those which remained  in garrison. 

On account  of" the effectiveness of  their  railway sys- 
tems, and the ample supply of" rolling stock, the French 
can, by empty ing  the garrisons and camps in their  nor th-  
west terr i tory,  and without  waiting for the incorporat ion 
of  reserves, unite on the f ront ier  in a very short  t ime an 
army of  150,000 men. This  carrying out  o f  a rash initia- 
tive is in accordance with the national character ,  and has 
been discussed in military circles. Assuming that such an 
improvised army, well provided  with cavalry and artillery, 
is decided upon,  it would be united at Metz oll the fifth 
day, and oil the eighth day might  cross the f ront ier  at 
Sarrelouis. We should still have it in o u r  power  to stop 
o u r  ra i lway  t r a n s p o r t ,  a n d  d e t r a i n  o u r  t r o o p s  on  the  
Rhine. T o  that line the invasion would still require  six 
marches,  and would be b rough t  to a standstill by an equal 
force on the four t een th  day. Having control  of  the river 
crossing, we could in a few days assume the offensive with 
an army of  double  the numerical  s t rength of  the French 
army . . . .  

In case we should have war with France alone, 31,000 
men could be added  to the above as the I. and II. Bavar- 
ian Corps and would at once join the T h i r d  Army; this 
would increase its s t rength to 130,000 men and the total 
force to 384,000 men. At the end of  twenty days, af ter  the 
railways had comple ted  the concentra t ion o f  the t roops 
above ment ioned,  the I., II., and VI. Corps could be for- 
warded;  this would increase o u r  total force to 485,000. 

T w o  y e a r s  l a t e r  th i s  p l a n  was  e x e c u t e d  s u b s t a n t i a l l y  as 
h e r e  s ta ted ,  e x c e p t  t ha t  t h e  t im e  r e q u i r e d  fo r  t h e  c o n c e n t r a -  
t ion  was r e d u c e d ,  by an  a m e n d e d  p lan ,  by  f o u r  days .  

T h e  q u o t e d  e s t i m a t e  o f  t h e  s i t ua t i on  is p e r t i n e n t  to  o u r  
subject ,  in t ha t  it revea ls :  
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(l) T h e  tho roughness  o f  the organizat ion of  the  G e r m a n  
f ight ing forces; 

(2) T h a t  the strategy and resources o f  the cnemy  had 
been analyzed; 

(3) T h a t  there  had  been a very detai led analysis o f  Ger- 
man  resources;  

(4) T h a t  the latter had been appl ied to the r equ i rement s  
o f  Strategy and Tactics to attain the object o f  the war. 

Tha t  this immense  work should  have been so well d o n e  
and that  the  organizat ion was so responsive to actual condi- 
tions may be accepted as conclusive evidence that  the achieve- 
m e n t  was the result  o f a  wise division o f  labor based on 
accurate analysis o f  the  task. 

As a system of  division of  labor, or  o f  "activities" (to use 
von Clausewitz's word), for the main tenance ,  in a broad sense, 
o f  the f ight ing forces, is the desideratum for which we are work- 
ing, we can not  do better than to examine  the Germany  system 
in its general  out l ine in search of  principles that  may have uni- 
versal application,  in any form of  gove rnmen t ,  to the subject 
o f  Logistics. 

T h e  War Ministry is the highest  adminis t ra t ive author i ty  
for the bulk o f  the G e r m a n  Army.  "In a general  way, it may 
be said that all affairs relating to adminis t ra t ion,  organizat ion,  
and  a r m a m e n t  fall within the scope of  its ['unctions. With per- 
sonal, disciplinary, and  purely military matters  it has only in- 
direct  connect ion,  the theory being that in these the 
c o m m a n d i n g  generals- -subject ,  of  course,  to imperial  direc- 
t i o n - a r e  supreme .  Yet, as it controls  the purse-str ings,  hardly 
any disposition, no mat te r  what d e p a r t m e n t  o f  the service it 
may affect, can be carried to comple t ion  without  its co6pera-  
tion, if not  without  its concurrence .  ''4~; 

T h e  Ministry is divided into the following branches,  each 
headed  by an army officer: 

(1) Central Division, charged  with: all military affairs re- 
qui r ing the personal  decision of  the minister;  affairs o f  the 
personnel  o f  the ministry and in tendancy;  adminis t ra t ion  of  
the library and  archives; public pr int ing;  and  all matters  
relating to military decorat ions.  
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(2) General War Department: tactical formations and or- 
ganizations, subdivided in function tO: 't7 

(a) Armoi Branch: peace and war organization, Ersatz, 
the furloughed State and I.andsturm, the more 
extensive tactical exercises, changes of station, rail- 
road system, construction of roads and bridges, 
military conventions. 

(b) Branch .[br Foot Troops: special affairs relating to 
the infantry, rifles, foot artillery, pioneers, rail- 
road troops, aerial navigation divisions, infantry 
institutes, garrison sclaools, army music, target 
ranges for small-arms, system of military training 
and education, military libraries, literary affairs, 
statistics. 

(c) Branch for Mounted Troops: special affairs relating 
to cavalry, field artillery and the train, Military 
Riding Institute, veterinary system, gendarmerie, 
target ranges for cavalry and field artillery. 

(d) Fortification Branch: affairs relating to engineer 
corps, siege warfare, construction, armament and 
maintenance of fortresses, explosives, telegraph 
system, mines connected with bridges and tunnels, 
carrier-pigeon system, Fortification Construction 
School. 

(3) Department of  Military Economy: 
(a) Finance Branch: under a civilian styled "actual pri- 

vy war councilor." 
(b) Subsistence Branch: under a civilian wilh title as 

above. 
(c) Clothing Branch: under a military officer; 
(d) "Servis" Branch: under a military officer; deals 

with questions relating to barracks, quarters and 
shelters, military churches, cemeteries, mainte- 
nance of places of exercise, indemnification for in- 
.jury to private property. 

(4) Department for Invalid System: 
(a) Pension Branch: under a military official. 
(b) Relief Branch: under a civilian official. 
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(c) Appointment Branch: under charge of a military of- 
ficer; employment of retired officers (commis- 
sioned and non-commissioned), institutes for 
invalid soldiers, war associations, execution of ju-  
dicial sentences, labor and disciplinary companies, 
military justice, church attendance, extradition, 
taxation, elections, muster-in rolls, standards and 
colors. 

(5) Arms Department: 
(a) Small-arms Branch. 
(b) Artille D, Branch. 
(c) Technical Branch: affairs pertaining to arsenals or 

artillery manufacturing establishments. (Each 
branch under a military of'ricer.) 

(6) Remount Divis ion:under  a military officer; has 
charge of the itinerant horse-purchasing commissions. 

(7) Medicinal Division: headed by the General Staff 
medical officer of the Army. 

Tile War Ministry controls the general military treasury; 
the cavalry committee; inspection of field artillery, infantry 
schools, small-arms and ammunition factories, military veteri- 
nary system, military penal institutes; the commissions for 
testing artillery, for testing small-arms, and for examining mil- 
itary physicians; the Military Riding Institute; the Medico- 
Surgical Military Academy; the military clergy; and the 
military intendants. 

There is also a "Division for Personal Affairs," whose 
chief is an adjutant-general of high rank, which is a part of" 
Imperial Headquarters, and its functions need not be dis- 
cussed here, as not material to logistical studies. 

Next to be considered is the Great General Staff. Its head, 
the Chief of the General Staff of the Army, is directly subordi- 
nated to the Sovereign. 48 "Within the sphere of his action fall 
all matters relating to the disposition of the army in war, and 
the leading of all large bodies of troops; and, in conjunction 
with other departments, he deals with all questions touching 
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the f ight ing condi t ion of  the t roops and the defense  o f  the 
country."  " T h e  Railway Brigade,  toge the r  with the Aerial Nav- 
igation Division, as well as the War Academy,  as regards  all 
scientific matters,  are subord ina ted  to him. He super in tends  
the t ra ining of  officers for the General  Staff, as well as the 
h igher  t ra ining of  officers already member s  of  that  body. 
Once a year he submits to the Sovereign a list of  those officers, 
who, in his . judgment ,  should  be r e t u r n e d  f rom the General  
Staff  to the troops,  and  f rom the t roops to the General  Staff. 
T h e  Chief  o f  the General  Staff  is in constant  communica t ion  
with the Minister o f  War u p o n  all quest ions relating to the 
military t ra ining of  the army, its organizat ion in peace and 
war, and its transit ion to a war format ion."  He is also in direct  
communica t ion  with the General  Staff  serving with corps. 

T h e  Chief  of  the General  Staff  o f  the Army has three  im- 
mediate  assistants, who "consti tute an in termedia te  author i ty  
between him and the divisions o f  the Great General  S t a f f .  ''49 

One of  these assistants is his representat ive  when  the  Chief  is 
p reven ted  f rom discharging his duty  f rom any cause. These  
assistants take final action on certain minor  matters ,  acting "by 
authori ty."  

T h e  division of  labor in the Great General  Staff  is as 
follows: 

Central Division: conducts  co r r e spondence  of  the Chief  
with "institutes and individuals within and without  the sphere  
of  his authori ty";  has charge  o f  the "economic affairs of  the 
entire General  Staff, as well as o f  the personal  affairs o f  the 
officers and those o f  officials o f  the Great  General  Staff." 

First Division: "collects and  ar ranges  material  a f fo rd ing  
informat ion  in reference" to certain foreign armies. 

Second Division: collects and  furnishes  in format ion  as to 
the military s t rength  and resources o f  the G e r m a n  Empire .  

Third Division: duties similar to those o f  the First Divi- 
sion except  in reference  to certain o ther  foreign armies. 
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Fourth Division: questions of  technical nature and touch- 
ing siege warfare. 

Railway Division: embraces the preparation "of military 
transports for war; the conduct  of  military transports in con- 
nection with the maneuvers;  the transportation of  men fur- 
loughed from or jo in ing their regiments; the training of 
officers in the duties pertaining to the military railway system; 
the examination of projected lines fYom the military point of  
view; the collection of  statistics of  home and fbreign railways, 
as well as all other matters conncctcd with the military railway 
system." 

Division of Military History: collecting and arranging all 
material falling within its province; critical description of past 
wars; administration of war archives and of  the Great General 
Staff library. 

Geographical Statistical Division: compiles military geo- 
graphical data as to all parts of  territory that may become im- 
port,ant in connection with the conduct of  wars; also 
geographical and statistical matter necessary [br General Staff 
work; has charge of  maps prepared by its personnel.  

Chief of Survey: divided into the following: 
(a) Trigonometrical Division." covers several of  the Ger- 

man States with a network of principal triangula- 
tion, and carries out a complete triangulation of  
the same; prepares general topographical surveys. 

(b) Topographical Division: topographical surveys of" 
certain German States. 

(c) Cartographical Division: charged with preparation 
and correction of  General Staff and other  maps; 
printing and photographic work for military 
purposes. 

The  General Staff serving with troops or at fortresses is 
subject to the orders of  the General, Gouveneur,  or 
Kommandant  of  the unit with which it is serving. General 
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Staff officers serving at corps headquar ters  per form their 
General Staff duties under  the direction of  the Chief  of the 
General Staff of" the Army Corps, who has also a general  over- 
sight over the office work of" the Adjudantur ,  the Inten- 
dantur ,  Corps Auditeur ,  and other  staff officers at 
headquarters.  In the absence of the command ing  general,  he 
carries on current  busincss "by authority" (of" the general), 
questions of courts-martial and leaves of  absence being re- 
ferred to the senior division c o m m a n d e r  o'f the corps. 5° 

The  duties of General  Staff officers at headquar ters  of a 
division are similar to those of  corps headquarters ,  except that 
the Chief  has no supervisory authority over the other  depart-  
ments of the Staff. 

The  following is a general outline of  the peace duties of  
General Staff officers serving with troops and at fortresses: 5~ 

Calculations and ar rangements  for marches; 
Sheltering and providing for the distribution of troops; 
Transportat ion:  the use of  roads, railways, and tele- 

graphs; 
Political questions; 
Strength, conditions, and distribution of  neighboring 

armies; 
Non-technical matters connected with artillery, engineers,  

pontoons, bridges, defense of  fortresses; questions with 
foreign Governments  touching the apprehension and 
re turn of deserters,  maps, plans, reconnaissances, and 
topographical sketches. 

In war the duties of the General  Staff serving with troops 
and at fortresses are: 

Drafting and working out necessary instructions relating 
to shelter, safety, marching,  and fighting; 

Timely transmission of  orders; 
Collecting, sifting, and classifying information relating to 

the nature and proper  utilization of  the theater of  war; 
p rocurement  of  maps and plans; 

Collection and valuation of incoming information relative 
to the hostile army; 
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Maintenance of  effectiveness of  the troops and keeping 
constantly informed of  their condition in every respect; 

Keeping historical records of  events of  campaigns being 
prosecuted,  and prepar ing  proper  reports thereon;  

Special tasks, especially reconnaissance. 

The Higher Adjudantur: selected from graduates of  the 
War Academy who have not entered  the General  Staff, or 
from officers who have shown special apti tude as battalion or 
regimental  adjutants. An ad judan tur  is assigned to each bri- 
gade, and to each division, and two or more  to each corps. 

The  duties of  the ad judan tur  branch are similar to those 
of  the adjutant-general 's  branch in the American service, so 
far as such duties do not fall within the province of the Gen- 
eral Staff (German).:"-' 

lnte~utantur: is a depar tment  attached to the headquar ters  
of  each corps and to each division. 

The  corps in tendant  is head of  the Corps In tendantur .  
The  Corps In t endan tu r  is an intermediate  authori ty between 
the War Ministry and the special subordinate supply depart-  
ments. The  Chief" In tendant  deals directly with the War Minis- 
try, but is subject to the orders  of  the c o m m a n d e r  of  the 
corps. 

The  functions of  the Corps In t endan tu r  are: appoint- 
ment  of  paymasters; p rocurement  of  forage and breadstuffs, 
cloth and other  articles required to clothe and equip the 
troops, and land, buildings, and utensils required for comfort  
and shelter of troops; the supervision of  granaries and 
bakeries, the personal affairs of  the ofticers of the supply de- 
partments,  and of  the administrat ion of  barracks and hospi- 
tals; co6peration in the administrat ion of" funds and property  
pertaining to the system of military education and training; 
certain affairs relating to the mobilization of  corps administra- 
tive departments ,  to pensions, and to technical institutes of  the 
artillery and engineer  systems, and to r emount  d~p6ts; com- 
pensation to municipal authorities on account of  quarters,  
subsistence, forage, and transportation furnished troops; the 
military economic affairs of  staffs, troops, non-regimental  offi- 
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cers and  officials of  the corps not  a t tached to divisions, or who 
are not  allotted to the Division In t endan tu r .  5:~ 

T h e  Corps  I n t e n d a n t u r  is divided into: 

(a) Finance division; 
(b) Division of  supplies in kind o ther  than clothing; 
(c) Clothing division; 
(d) "Garrison Adminis t ra t ion"  division; 
(e) "Hospital Adminis t ra t ion"  division. 

A chief  const ructor  is assigned t o each corps in t endan t  for 
exper t  reference in bui lding matters.  

T h e  funct ions o f  the Division I n t e n d a n t u r  embrace  all 
matters  relating to the pay, commuta t i on  of" quarters ,  and  
travel allowances of  divisional t roops and officers; the exami- 
nation and se t t lement  o f  p roper ty  and money  accounts,  in- 
c luding the unexpec t ed  inspections of  the disburs ing offices 
per ta in ing  to the divisional troops;  matters  relating to the 
clothing and e q u i p m e n t  o f  such troops;  part icipation in the bi- 
ennial musters;  the subsistence of  t roops and reservists. >a 

Since the Chief  of  the  General  Staff  serving with t roops  
has general  supervision over the A d j u n t a n t u r  and Inten-  
dan tur ,  and immedia te  control  over the General  Staff, the 
c o m m a n d i n g  general  is relieved of  all details. He has only to 
formula te  his general  plans and communica te  them to the 
staff. A l though  the general  is the s u p reme  author i ty  in his 
unit  and a l though he can assume author i ty  in a part icular  
case, the General  Staff  and  Adminis t ra t ion  officials are in di- 
rect communica t ion  with their  respective heads  in Berlin and 
are responsible themselves in their  provinces. 

As this organizat ion is un i fo rm and a growth of  years o f  
experience,  it becomes more  and more  a natural  machine  and,  
as a mat ter  of  course,  works with unfai l ing co6perat ion.  Fur- 
the rmore ,  it represents  a division of  labor that tends to culti- 
vate the officers conce rned  therein  as highly specialized 
experts.  T h e  of ten-heard  objection to such machineq ike  or- 
ganization, that  it robs the individual  of" the power  o f  acting 
a lone- - robs  him of  the power  o f  the initiative--is not  applica- 
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ble here, because each functionary has the responsibility and 
considerable authority within his sphere. The organization is 
in harmony with modern methods of doing business, wherein 
specialization is the key to success. 
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V. NATIONAL ORGANIZATION OF FIGHTING FORCES 

H owever good the G e r m a n  Army system may be, in refer- 
ence to the adminis t ra t ion of  details, it does not  neces- 

sarily follow that  such system, in its entirety,  would be 
applicable to armies and navies u n d e r  forms of  g o v e r n m e n t  
d i f ferent  f rom the German.  

T h e  broad characteristics of  the G e r m a n  system are: 

(1) Centralization of  control ,  and  
(2) Decentralization in educat ion.  

To  enqui re  whe the r  or  not  these characteristics are favor- 
able to the a t t a inment  o f  certain results u n d e r  all, or  certain, 
condit ions,  we must  specify the condi t ions and pose the results 
desired.  

We are conce rned  with warfare.  Now the object had in 
view by a State when it goes to war is to so demons t r a t e  its ap- 
plied f ight ing power  as to el iminate effective resistance to the 
realization of  the State's policies. 

Hence  the State, t h r o u g h  its central  power  represen t ing  
the General  Will, must  d e t e r min e  when  its policies are being 
resisted to an extent  which necessitates the e m p l o y m e n t  o f  the  
t ight ing forces, and,  as such central  power  may be p r e s u m e d  
to have the best evidence of  the na ture  and location of  the re- 
sistance to its policies, it is logically the power  to de t e rmine  the 
manner ,  or  broad general  plan, o f  employ ing  the f ight ing 
forces in o rde r  to accomplish the political object. 

But  the central political power  is not  usually represen ted  
by military or  naval experts.  No one office can be p r e s u m e d  to 
specialize, or  to be able to specialize, in statecraft, in military 
employments ,  and  in naval employments .  Hence,  there  natu-  
rally will be provided,  in close touch with the political au thor-  
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ity, a commission of  experts  who will be able to perfect  plans, 
responsive to the political demands ,  that  will make  the most 
effective use of  the f ight ing threes, based on resources avail- 
able. 

T h e  e m p l o y m e n t  o f  the whole f ight ing force thus will be 
centrally control led by the political power  t h r o u g h  the latter's 
declaration of  war, its decision as to the  object to be at ta ined 
by the  war, and  its direct ion to cease hostilities when the politi- 
cal authori ty  decides that the object has been at ta ined or  that 
it can not  be attained. 

In o the r  words, Strategy is control led by, and  originatcs 
with, the political gove rnmen t .  T h e  advantages  o f  thus  cen- 
tralizing Strategy are so obvious that it would seem unneces-  
sary to discuss the mat te r  if we were not  c o n f r o n t e d  with 
examples,  in history and gove rnmen ta l  organizations,  o f  prac- 
rice not  in h a r m o n y  with this theory.  Whereve r  we find com- 
mander s  sent to the theater  o f  opera t ions  wi thout  a 
well-defined mission, or  a nation's Strategy being resolved by 
separate boards f~)r the Army and Navy, we have decentral-  
ized Strategy, which must  be expected  to result  in estimates of  
the situation too narrowly viewed or  based on insufficient  
facts. 

But  this centralization extends  only to control; as to execu- 
tion, there  must  be decentral izat ion.  And  by execution is mean t  
the working  out  of  the details o f  the use o f  military forces in 
combat  and  the details o f  the use of" combats  for the object o f  
the war. T h e  execution must  be in the hands  o f  experts .  T h e  
political authori ty  signifies what is to be done ;  military and  na- 
val experts  decide how it shall be accomplished.  

Now, the object o f  the war is to be at ta ined t h r o u g h  the 
aggregate  results o f  combats,  and  the theory  o f  p lann ing  these 
combats as a whole, looking to the object o f  the war, is Strat- 
egy, according to von Clausewitz. Some o f  the combats  will be 
sea battles; some will be land battles; and  some may be a com- 
bined e m p l o y m e n t  o f  land and sea forces in a single combat .  
But since the object o f  the  war is to be accompl ished t h r o u g h  
the amalgamated  result  o f  all the battles, the great  plan must  
be based u p o n  a composi te  view of  the land and sea possibili- 
ties, and  the best strategic decision will be that  which makes 

39 



George C. Thorpe 

the most  economical  combined  use o f  the a rmy and navy. This  
implies that  the details of  Strategy must  be d e t e r m i n e d  by a 
commission of  military and naval experts .  

Cen t ra l i za t ion  in con t ro l  a n d  decen t r a l i za t ion  in execu-  
tion rest on the same principle;  namely:  that  the task is left to 
the funct ionary,  or functionaries,  who is, or  are, in the best sit- 
uation to estimate the task. T h e  central  location gives a gen- 
eral view of  all the parts in their  p rope r  inter-relations and 
reveals what should be requi red  of  each part.  Such general  
view could not  be had by any of  the parts. On  the o ther  hand ,  
the local view reveals the local situation in much  greater  detail 
and  exact i tude than does the general  view; as the m a n n e r  of  
e x e c u t i o n  d e p e n d s  u p o n  the  local s i t ua t ion ,  the  local com-  
m a n d e r  is the one to decide how he will execute.  

T h e  agency  t h r o u g h  which  c o n t r o l  is to be cen t r a l i z ed  
a n d  the  g r e a t  tact ical  tasks a s s i g n e d  s h o u l d  be a N a t i o n a l  
Board of  Strategy. If  it be composed  of  member s  represen t ing  
the  poli t ical  a u t h o r i t y  a n d  m e m b e r s  r e p r e s e n t i n g  technica l  
knowledge of  the e m p l o y m e n t  o f  forces in combat ,  the Board 
will be a meet ing-poin t  where  the political object will be ex- 
pressed in tactical tasks for the land and naval forces. 

A s s u m i n g  for  t h e  m o m e n t  t ha t  t he se  p r i n c i p l e s  a re  
sound,  we may test t hem by practical application,  say, to a case 
where  both belligerents have land and naval forces, the coun- 
try o f  bell igerent A being separated f rom the count ry  of  bel- 
l igerent  B by an ocean, and  bell igerent  B being en route, with 
land and naval forces, p resumably  to invade the count ry  o f  
bell igerent A. 

T h e  centralized Board o f  Strategy of  bel l igerent  A esti- 
mates the situation by c o mp a r in g  the oppos ing  forces, their  
respect ive  s t r eng ths  a n d  d i s t r ibu t ions ,  whe reby  the  e n e m y ' s  
probable intent ions and  answering courses open  to us, may be 
premised,  and  conclusions reached as to what  fu r the r  disposi- 
tions should be made  of  the d e f e n d i n g  forces in o rde r  to de- 
feat the invader 's  plans. Such decisions would assign tasks to 
the Army and to the Navy, so that  these two main divisions o f  
l abo r  w o u l d  fit n ice ly  t o g e t h e r ,  w i t h o u t  o v e r l a p p i n g  or  
duplicat ion.  

T h e  War D e p a r t m e n t  would receive the Army task and 
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would parcel it out  to the largest Army units. Commander s  of  
the latter would be in possession of  the best evidence of  the lo- 
cal c i r cums t ances  o f  the i r  r espec t ive  c o m m a n d s ,  and  thus  
would be in the best position to decide what should be done  
within their jurisdictions to accomplish their tasks. These  com- 
manders  would, of  course, fur ther  divide tasks for distribu- 
tion to lower commands.  In each step the o rde r  would state 
what was to be d o n e - - n o t  how it should be done. 

Similarly, the Navy Depar tment  would receive the Navy's 
whole task and parcel it out to its fleets, from which missions 
would go out to subordinate units. 

Attached to the headquar ters  of  large Army administra- 
tive units and to the flagships of  large Navy administrative 
units are staff officers for expressing and accomplishing the 
will of  the commander .  When the commander ,  upon whose 
staff these officers serve, receives orders  assigning his unit a 
task, he notifies his Chief of  Staff thereof  and of  his general  
plan for satisfying the mission. The  appropr ia te  assistant for- 
mulates orders  for the execution of  the plan. These orders,  
duly promulgated,  start the machinery  of  each staff depart-  
ment, such as subsistence, equipment ,  sanitary and medical, 
pay, engineer ,  transport,  etc., for the accomplishment  of  all 
means necessary to the execution of  the orders,  as respectively 
estimated by these functionaries. The  latter, being specialists 
in their depar tments ,  are in the best position to estimate their 
tasks, based on facilities available, and they are therefore  the 
proper  officials to be charged with the responsibility for such 
execution, and to that end should he given large authori ty 
therein. While unde r  the general supervision of  the Chief  of  
Staff, as the intermediary between these subsidiary function- 
aries and the tactical commander ,  and under  the general  con- 
trol of  their respective chiefs at the seat of  government ,  they 
should be given the widest possible f reedom of action within 
the limits of  complying with the law and adher ing  to necessar- 
ily fixed regulations. 

As to the nature  of  the centralization of  control within the 
tactical uni t :  the  mil i tary  c o m m a n d ,  of  course ,  mus t  be su- 
preme and the administration subsidiary. The  commander ' s  
function is that of" deciding upon questions of  conflict of" au- 
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t ho r i ty  wi th in  his j u r i s d i c t i o n ,  o f  i m p o s i n g  d i sc ip l i na ry  re- 
q u i r e m e n t s ,  or  even  o f  d e c i d i n g  tha t  s o m e  p a r t i c u l a r  s ta f f  
o f f ice r ' s  p r o p o s e d  m e t h o d  o f  c o m p l y i n g  with o r d e r s  is no t  
such as the c o m m a n d e r  desires and direct ing that  some differ- 
ent  me thod  be followed; but, as a mat te r  of" routine,  the com- 
m a n d e r  would not  care to overhaul  the execution of  details by 
his staff officers, for the c o m m a n d e r  has quite e n o u g h  to en- 
gage his at tent ion in his own large province.  He would not  
care ,  for  e x a m p l e ,  to a p p r o v e  r equ i s i t i ons ,  v o u c h e r s ,  esti- 
mates, etc., for if he dissipates his working  hours  in making  
the endless calculations that would be necessary to the intelli- 
g e n t  a p p r o v a l  o r  d i s a p p r o v a l  o f  these  deta i ls ,  t h e r e  will be 
neglect of  the large functions.  Approval ,  wi thout  such calcula- 
tions, as a mat ter  o f  routine,  must  be based on the respective 
staff officer's r ecommenda t ion ,  and is there fore  meaningless  
and contr ibutes  only to delay and a waste of  labor. So long as 
the staff officer is efficient, the responsibility should  be placed 
on his shoulders;  if he is not  efficient, he should  be displaced 
and ei ther  sent back to school or  el iminated.  

T h e  centralization o f  control  over these staff officers must  
be had  f r o m  the  seat  of" g o v e r n m e n t  by i n t e r m e d i a r i e s  be- 
tween such staff serving in the field of  operat ions  and the po- 
litical g o v e r n m e n t ,  fo r  t h e  a r r a n g e m e n t  o f  e s t i m a t e s  for  
legislative cons ide ra t ion ,  the  d i s t r ibu t ion  of  app rop r i a t i ons ,  
the collection and distr ibut ion of  in format ion  material  to each 
depa r tmen t ,  etc. T h e r e  must  be a kind of  strategy of  Logistics, 
centrally located, and  a tactics o f  Logistics decentral ized.  

While there  should be but  one Board of  S t ra tegy- - the  
National Board for the considerat ion of  plans for the employ-  
m e n t  o f  the  whole  f i g h t i n g  f o r c e - - T a c t i c s  and  Logistics,  in 
general,  are specialized funct ions for the d i f fe ren t  services. 

But there  are features  o f  Logistics that  are not  peculiar to 
e i t h e r  the  l and  o r  nava l  forces ,  b u t  c o m m o n  to b o t h ,  a n d  
w h e r e  they  can be e x e r c i s e d  in un i ty ,  in the  i n t e r e s t s  o f  
economy and efficiency, they should be organized as national 
Logistics. 

Commerc ia l  ma n u f a c tu r i n g  industr ies  teach us that  one  
factory organizat ion can tu rn  out  a given quant i ty  o f  s tandard  
p roduc t  more  economically than can several factory organiza- 
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tions. The re  is a saving in standardization of  machinery and 
methods and in overhead costs. This knowledge should be ap- 
pl ied in c o n s o l i d a t i n g  fac tor ies  p r o d u c i n g  ar t ic les  for  the  
whole fighting force. 

(1) Ordnance: In add i t ion  to the a r g u m e n t  for r e d u c i n g  
cost, it is desirable to standardize o rdnance  material for the 
whole of the national services, as far as the nature of these 
services will permit,  for the following reasons: 

(a) The  product  of  the united expert  thought  of  the two 
services, as to improvements ,  should be enjoyed by both serv- 
ices. During the experience in actual war it often happens that 
one branch of  the service is much more  actively engaged than 
the other,  with the result that the fo rmer  obtains the lion's 
share of experience that makes for progress of  its ordnance.  
New inventions spring up out of  this experience,  and the ord- 
nance  factory is the tangible  c l ea r ing -house  t h r o u g h  which 
these proposed improvements  pass; if o rdnance  manufac ture  
is divided between the services, the factory represent ing the 
branch of  the service that is the more actively employed will 
advance more rapidly than will the other  branch. If" the manu-  
fac ture  is u n d e r  one  m a n a g e m e n t ,  the p r o p o s e d  improve-  
men t s  will, as a m a t t e r  o f  cou r se ,  be w e i g h e d  for  the i r  
applicability to both Army and Navy ordnance,  from the first. 

(b) I n t e r c h a n g e a b i l i t y  o f  w e a p o n  p e r m i t s  o f  in ter -  
changeability of  ammuni t ion ,  which is a very great advantage,  
because  at a g iven po in t  in the  t h e a t e r  o f  o p e r a t i o n s  one  
branch of  the service may be exhausted of  ammuni t ion  and 
the other  branch supplied under  circumstances where  the tac- 
tical r e q u i r e m e n t  wou ld  d e m a n d  the  e m p l o y m e n t  o f  the  
branch that lacks ammuni t ion.  The  experience of  the Spanish- 
American War and the Philippine Insurrection,  dur ing  which 
the Navy and Army were supplied with different  small-arms, 
resulted in the adoption of  the same rifle for both the Army 
and Navy of  the United States. 

(c) I n t e r c h a n g e a b i l i t y  of  weapons  would  also pe rmi t  
greater  latitude in the temporary  use of  naval guns on shore 
at critical points. 

(2) Un![brms and Clothing: Many articles of  clothing are ai- 
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ways the same for both branches of  the service such as shoes, 
underclothing,  socks, etc. Fur the rmore  if the determinat ion of  
the uniforming of  the two branches of  the service is scientific- 
ally based, there would appear  no reason why they should not 
be uni formed alike, each distinguished only by insignia de- 
vices. Both branches must be provided against the extremes of  
climate; the remaining determinants  are nature  of  work and 
visibility. The  soldier, like the sailor, is largely employed in 
m a n a g i n g  m a c h i n e r y ;  t h e r e  is no work  r e q u i r e d  of  e i t he r  
branch that necessitates a peculiarly naval or  military uniform.  
The  question of  visibility is probably somewhat  more  impor- 
tant with the Army than with the Navy; and yet there are cir- 
cumstances under  which enemy craft might be close aboard, 
where silhouetted figures would be at a disadvantage. Preva- 
lent naval uniforms, of  flapping trousers, flat hat, and open 
breast, are not scientific selections, and are so out  of ha rmony 
with modern  dress that the sailor is made unpleasantly con- 
spicuous and is discriminated against in public places ashore; 
he is at a disadvantage, as to dress; with his soldier brethren.  
There fo re  uniforms and clothing should be standardized,  as 
between the Army and Navy, and should be manufac tu red  
under  one organization, which might  provide the uniforms 
and clothing of officers as well as of  men. 

(3) Hospital and Sanitary Service: T h e  func t ions  of  this 
branch are precisely the same [or both branches: sanitation, 
p r e v e n t i o n  of  d isease ,  and  care  of" the  sick and  w o u n d e d .  
These,  with the medical officer's functions in regulating na- 
t ional  q u a r a n t i n e  and  i m m i g r a t i o n ,  are  most  economica l ly  
carried out by a single corps- - the  National Sanitary and Medi- 
cal Corps. It includes within its jurisdiction the post-graduate 
educa t i on  in p r e p a r a t i o n  for  the e f f ic ien t  d i s cha rge  of  the 
stated functions, the detailing of  officers to the different  na- 
tional requirements,  and the ambulance and hospital services. 
One great saving in such consolidation, instead of  maintaining 
separate organizations t'or the several public needs, would be 
e f f ec t ed  t h r o u g h  hav ing  a s ingle hospi ta l  at a given po in t  
available to the united services, instead of  maintaining par- 
tially filled hospitals at a single place tor each of the services. 
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These  are the principal logistical features that  could be 
consolidated in the interests of  efficiency and economy.  To  be 
strictly logical, it would seem that  a National Bureau  of  Intelli- 
gence, for obtaining all in fo rmat ion  that  would be useful  to 
the  f i g h t i n g  serv ices ,  a n d  c l a s s i fy ing  a n d  d i s t r i b u t i n g  t he  
same, should be inc luded u n d e r  the logistical funct ion.  On the 
o ther  band,  the p roduc t  o f  such a bureau 's  activities consists 
principally o f  facts for reasoning  in Strategy and Tactics, and  
so should be b roug h t  into the closest possible touch with tac- 
tical and  strategical functionaries.  In fo rma t ion  is obta ined in 
many ways; not  only by means  o f  attach6s and intelligence of- 
ricers, in times o f  peace, and  by spies, but  by means  o f  scout- 
ing and reconnaissances on a large scale, in time o f  war. If" we 
are to assign the intelligence funct ion to Logistics, the logis- 
tical staff" w o u l d  be c h a r g e d  wi th  r e s p o n s i b i l i t y  fo r  
reconnaissances--activit ies not  peculiar  to Logistics. Of  course,  
a great  deal o f  in format ion  obtained is valuable to logistical 
fhnctionaries,  and  would naturally be systematically suppl ied  
to them from the in format ion  bureau ,  no mat ter  whe the r  the 
latter be placed u n d e r  Logistics or  elsewhere.  

To  find a place for these national Logistics we must  look 
to the  Na t iona l  B o a r d  o f  S t ra tegy ;  as the  la t te r  d i s t r i b u t e s  
p lans  c o m m o n  to all t h e  fo rces ,  so the  f o r m e r  d i s t r i b u t e s  
means  c o m m o n  to all. We may look at the organizat ion of  this 
national Strategy only so far as is necessary to or ient  Logistics. 

Outline of National Board o] Strateg),: T h e  selection of  mem-  
bers o f  this Board  should  be based on qualifications p r e s u m e d  
to be possessed by reason o f  o ther  e mp loymen t s  and training. 
As the Board's  estimates will be reasoned from: (1) the inter- 
national political situation, (2)nat ional  policies, (3)pr inciples  
o f  i n t e r n a t i o n a l  law, (4) t e c h n i c a l  p r i n c i p l e s  of" w a r f a r e ,  
(5) in format ion  of  existing relative situations and condi t ions o f  
possible enemy  forces and our  own, it would seem that an ap- 
propr ia te  composi t ion might  be as follows: 

(1) Head of  D e p a r t m e n t  o f  State, or  Foreign Affairs: pre- 
sides and advises as to in ternat ional  political situation 
and national policies in general .  
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(2) Head of War Department :  advises as to condition of  
Army and military policy. 

(3) Head of Navy Department ,  or  Marine: advises as to 
condition of  Navy and naval policy. 

(4) One selected Army officer. 
(5) One selected Navy officer. 
(6) President of  National War College. 
(7) Chief  of  National Bureau of  Intelligence. 

In add i t ion  to its func t ion  of  d e t e r m i n i n g  the nat ional  
strategy, the Board should have authority to appoint  the Pres- 
ident of" the War College and the Chief  of  the Bureau of  Intel- 
ligence, with the limitation or proviso that the incumbents  of  
such two offices should not, at the same time, be officers of  
the  same b r a n c h  of  the service.  T h e  Boa rd  shou ld  also be 
charged with the duty of" r ecommend ing  to the General  Staffs 
of  the Army and of  the Navy officers to be appointed as the 
fourth and fifth above-named members.  

The re  should be an administrative officer attached to the 
Board of" Strategy to at tend to its business needs; he would be 
charged with the following functions: 

(a) Supervise clerical force necessary for the discharge 
of  the Board's business; 

(b) Be charged with the economic affairs of  the Board, 
such as defraying expenses, making estimates, etc. 

(c) Act as organ of  expression as between the Board of 
S t ra tegy  and  the t h r e e  na t iona l  logistical depa r t -  
ments; 

(d) A n d  o t h e r w i s e  act as s e c r e t a r y  o f  the  B o a r d  of  
Strategy. 

T h r o u g h  its administrative officer, the Board of  Strategy 
would  be the c o n n e c t i n g  l ink be tween  the  polit ical  depar t -  
ments of the government  and the national logistical branches, 
and between the latter and the War and Navy Departments.  

The  National Bureau of  Intelligence would collect, clas- 
sify, and appropriately distribute, ei ther upon  initiative or re- 
quest, all information material to the fighting forces to: 
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(1) National Board  of  Strategy. 
(2) Navy D e p a r t m e n t  General  Staff. 
(3) War D e p a r t m e n t  General  Staff. 
(4) T h e  several logistical depa r tmen t s .  
(5) Othe r  funct ionaries  t h r o u g h o u t  the service. 

T h e  Bureau  would also receive suggest ions f rom every 
par t  o f  the f ight ing services as to points  u p o n  which informa-  
tion is desired so that the  Bureau  may have concrete  tasks in 
the way of  collecting informat ion .  (The  search for facts is apt  
to be better  r ewarded  when  the searcher  has a par t icular  th ing  
to find, or  a part icular  subject to demons t ra t e ,  than when he is 
simply to search for facts or  t ru ths  in general.)  

We may now survey the field as to the division of  Logis- 
tics in the d i f fe rent  e lements  o f  the l ight ing  machine,  and  in 
each case it will be necessary to have a general  out l ine o f  the 
who le  o r g a n i z a t i o n  in o r d e r  to see t he  exac t  r e l a t i o n  o f  
Logistics. 
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A ssuming that  the  great  est imate o f  the strategical si tuation 
is made  by the National Board  of  Strategy, and  that  it dif- 

ferentiates Army and Navy tasks and makes the p r o p e r  ap- 
p o r t i o n m e n t s ,  we a r r i v e  at t h e  p o i n t  w h e r e  t he  Navy task  
reaches the Navy D e p a r t m e n t  and the Army task reaches the 
War Depar tment .  Let us first consider  the division o f  labor 
that  will be necessary on the par t  o f  the Navy to execute its 
task. 

T h e  Navy D e p a r t m e n t  is pres ided  over by a representa-  
tive o f  the  poli t ical  g o v e r n m e n t ,  s tyled Min is te r  o f  Mar ine ,  
Secretary of  the Navy, or some such title. Let us adop t  "Minis- 
ter o f  Marine." 

He is in te rmediary  between the political g o v e r n m e n t  and 
the  N a v y - - p a s s i v e  as to the  f o r m e r ,  ac t ive  as to t he  la t te r .  
Whether  he be a civilian without  exper t  knowledge  of  naval 
t echn ics  o r  an o f f i c e r  o f  t he  Navy,  he  m u s t  have  ass is tants  
a m o n g  whom will be divided the  funct ions o f  parcel ing out  
the naval task to the d i f fe ren t  e lements  of  the machine.  As 
Strategy has already" been a t t ended  to by the National Board,  
the functions r emain ing  to tile Navy are tactical and  logistical. 
"Tactical" is here  used in the broad sense o f  mean ing  "the 
theory of  the use of  military forces in combat."  As the "theory" 
o f  the use of  combats for the object of  the war" (i.e., Strategy) 
is provided  for by the National Board of  Strategy, that  branch 
o f  w a r f a r e  is o u t s i d e  o f  the  s e p a r a t e  c o n s i d e r a t i o n s  o f  t he  
Army and Navy Depar tments .  These ,  working  separately, are 
interested only in the use o f  forces in combat .  "Logistical" is 
u sed  as h a v i n g  r e f e r e n c e  to t h e  p r o v i s i o n  o f  m e a n s  fo r  
prosecut ing  war. 

T h e  head of  the Navy Depar tmen t ,  then,  will be assisted 
by two definite cabinets or  boards:  (1) a General  Staff, as rep- 
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resenting the tactical functions, and (2) a Logistical Staff, rep- 
resenting the logistical functions. 

The  task assigned by the National Board of Strategy to 
the Navy will be the latter's mission; it will be expressed, of 
course, in general terms. In o rde r  that the task may be accom- 
plished, its expression must be converted from general terms 
to specific tasks, and each specific task must  be assigned to an 
app rop r i a t e  func t ionary .  This  conver t ing  process involves a 
vast amount  of technical work in distributing the task to the 
naval machine,  th rough the promulgat ion of  technically ex- 
p ressed  o rde r s ,  in such m a n n e r  that  the var ious  uni ts  and  
functionaries will be co6rdinated for harmonious  execution. A 
General  Staff, composed of  experts represent ing the different  
elements that must contribute to this performance,  is the logi- 
cal agency to act as the in termediary between the Minister of 
Marine and the remainder  of  the Navy. Thereby  we provide 
for the utilization of  naval forces to win the combat. 

The  supreme direction of the functions of  providing the 
means is likewise a task too large for one man, both as to mass 
and diversity of" activities required therefor.  T h e  agents of the 
s u p r e m e  a u t h o r i t y  o f  the  Navy for  these  var ious  logistical  
functions compose the Logistical Staff. 

Similarly, the commanders  of  units receiving missions too 
large for the direction of  one man must  be provided with tac- 
tical and logistical staffs. 

The  General  Staff and Logistical Staff should be homoge-  
neous organizations; i.e., the different  general  and logistical 
staffs should be miniature representatives of" the correspond-  
ing central organizations. This can best be realized th rough 
general staff" corps and logistical staff corps, the fo rmer  com- 
posed by temporary,  the latter by permanent ,  details of suffi- 
c ien t  n u m b e r s  of" o f f i ce rs  and  m e n  of  d i f f e r e n t  g r a d e s  to 
supply all the staffs after p roper  training therefor.  

In o rder  to eliminate needless routine and wasted effort, 
each functionary of these staffs should be given a wide range 
of  authority to dispose of  business pertaining to his depart-  
ment. Each should be regarded  as charged with the execution, 
in co6rdination,  of a part  of a whole plan, or a definite part of" 
an entire administration, and as a specialist, therefor;  his func- 
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tions regulated,  in general ,  by the law creat ing his of'rice and 
by thc general  regulat ions o f  the organizat ion;  the functional  
details of  his office are ei ther  rou t ine  or  such as grow natu- 
rally out  o f  orders  p romulga t ing  a general  plan or administra-  
tion; in ei ther  case, he is a specialist to est imate and discharge 
such details, and  should  be answerable only for results. T h u s  
each specialist works in his own province without  the med-  
dl ing of  non-specialists. 

T h e  General  Staff  may be r ega rded  as a personality,  or  
corporat ion,  for certain purposes ,  such as the de te rmina t ion  
of  plans for the e m p l o y m e n t  o f  the tactical units, naval policy, 
etc. For arr iving at corpora te  decisions there  should  be pre- 
scribed for it stated meetings,  as well as meet ings  at the call o f  
the Chief  of  Staff, its pres id ing  officer. For deliberations,  in 
prepara t ion  fbr its conclusions, it may uni te  with itself in cor- 
porate  mee t ing  such o f  the me mb e r s  o f  the Logistical Staff  as 
may be p r e s u m e d  to be cognizant  o f  facts that might  be mate- 
rial to the quest ion u n d e r  considerat ion.  

T h e  Logistical Staff  should  also have stated, or  special, 
m e e t i n g s ,  p r e s i d e d  ove r  by the  C h i e f  o f  Staff ,  to c o m p a r e  
t he i r  e s t i m a t e s  of" i m p o r t a n t  p lans ,  to u n d e r s t a n d  how 
co6 rd ina t e  d e p a r t m e n t s  p r o p o s e  to execu te  i m p o r t a n t  mat-  
ters, so that thcy may harmonize  their  executions or  submit  
poss ible  conf l ic t s  to t h e  H e a d  o f  the  Navy D e p a r t m e n t  for  
decision.- 

Tak ing  this logistical division of  funct ions as a guide,  the 
division of  labor as to details might  be expected  almost to ef- 
fect itself naturally; but this is not  as simple a mat te r  as it 
m i g h t  s e e m  at f i rs t  g l ance ,  fo r  in m a n y  cases t h e r e  will be 
found  conflict ing reasons for assigning a minor  task to one  
branch or  the other.  At the same time we will be assisted in 
reaching the correct  distr ibution by r e m e m b e r i n g  that the ob- 
ject  o f  classification is to el iminate dupl icat ion and  waste; such 
el imination is effected by g r o u p i n g  funct ionaries  with refer- 
ence to the int imate relat ionships o f  their  functions.  

Starting, as a premise,  with the fundamen ta l  division of" 
labor as here in  p roposed ,  the p r ime  funct ion o f  the General  
Staff is to formuta te  tactical plans for the e m p l o y m e n t  o f  naval 
forces, d u r i n g  war as well as d u r i n g  peace in prepara t ion  for 
war. In o rde r  that its plans may be based on facts, the first es- 
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sential is that the General Staff should include within itself 
means for collecting, classifying, and distributing the latest in- 
telligence in reference to possible or actual enemies. There  
should  be, the re fo re ,  the closest connec t ion  be tween infor-  
mation-collecting and tactical plan-making. A second branch 
of the primary function of the General Staff, according to our 
premise the organ of the Head of the Navy, is that of promul- 
gation of orders resulting from planning. The  General Staff 
must ,  then ,  have within  its own o rgan iza t ion  a b ranch  for  
formulating orders. 

Secondary, but intimately connected, functions are: 

(1) Securing the personnel necessary for tactical employ- 
ment :  p re sc r ib ing  qual i f ica t ions  of  off icers  and  men ,  and  
exercising supervision over all recruiting and admissions, ex- 
cept to logistical branches. 

(2) Prescribing education and training for all personnel  
within its jurisdiction, and exercising general supervision over 
such educational and training systems, in order  that the Gen- 
eral Staff may be assured that the personnel is qualified to 
meet  tactical requirements imposed in tactical plans. 

(3) Directing assignments of all tactical personnel  and ad- 
ministering the law as to promotions. Assigning logistical func- 
tionaries upon recommendat ion of the Logistical Staff. 

(4) Exercising higher functions as to the administration of 
discipline throughout  the whole Navy. 

(5) Prescribing rules of  procedure for the General Staff in 
accordance with the law authorizing the creation of such staff. 

(6) Making such organizations as may be necessary to ef- 
fectuate its other functions. 

(7) Making such inspections, by members  of  the General 
Staff, as to inform itself of the state of efficiency of  the Navy. 

The  Logistical Staff" assumes the functions of  providing all 
means not provided by the General Staff itself for the execu- 
tion of the orders of  the General Staff and for the general 
e c o n o m i c  a d m i n i s t r a t i o n  of  the  Navy. T h e s e  func t ions  
include: 

(1) Education and training of logistical fimctionaries. 
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(2) Prescr ibing qual if icat ions for admission into this 
branch of the service; making requisition to the General Staff 
for the appointment and assignment to the Logistical Staff of 
the personnel necessary therefor. 

(3) Making recommendations to the General Staff in ref- 
erence to promotions in the Logistical Staff. 

(4) Exercising all the functions of construction and repair 
of" ships, and of all public works at shore stations. 

(5) Manufactur ing all ordnance,  equipment ,  uniforms 
and clothing, and repairing and distributing or receiving the 
same. 

(6) Exercising all functions in connection with Hospital 
and Sanitary Services, including their supply. 

(7) Procuring and distributing, in kind, or authorizing the 
purchase of, subsistence. 

(8) Procuring and distributing, in kind, or authorizing the 
purchase of, all other requisite supplies. 

(9) Exercising all the functions in connection with pay and 
allowances of the personnel of" the Navy, including accounts 
thereof. 

(10) Exercising all the functions of auditing accounts. 
(1 1) Disbursing funds. 
(12) Exercising the functions of providing transportation 

for the Navy and overseas transportation for the Army, and 
collecting, classifying, and d i s t r ibu t ing  upon init iative or 
demand  (especially to the Genera l  Staff) data concern ing  
transportation facilities that might be material to tactical con- 
siderations. 

(13) Providing fbr the civil government in naval districts 
of occupied territory, including advanced bases, not otherwise 
provided with a competent civil government. 

(14) Providing the legal services necessary to the adminis- 
tration of the Navy. 

(15) Formulating estimates for submission to the Congress 
or Parliament. 

(16) Providing for the religious and ethical needs of the 
personnel. 

(1 7) Investigating and making recommendations upon 
claims for pensions and claims for damages caused by naval 
employments. 
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(18) Exercising all the functions of" construction, repair, 
and  m a i n t e n a n c e  of  m a c h i n e r y  used  or  to be used  in the  
Navy, and providing all the personnel  for the maintenance 
and operation of such machinery. In this connection the term 
"machinery" shall include all mechanical appliances, short of  
the ship itself, not included under  ordnance.  

(19) Exercising supervis ion over  the admin i s t ra t ion  of  
sho re  e s t ab l i shmen t s ,  such as dockya rds ,  bar racks ,  and  
magazines. 

It is not pre tended that the foregoing are all the functions 
of either the General Staff or the Logistical Staff; the group- 
ing merely indicates the general line of  division. 

An outline of  the organization of the whole Navy, then, 
would appear as follows: 

Minister o f  Marine: political Head of the Navy; interme- 
diary be tween the National  Board  of  Strategy and Genera l  
and Logistical Staffs; and between such staffs and the Head of 
State and Legislative Branch.  Has au thor i ty  of  d isapproval  
and direction over any and all offices or functionaries of the 
Navy, within such limitations as may be prescribed by law. 

I. General Staff  o f  the Navy: 
1. Chief of Staff." organ of expression of" the Head of the 

Navy to all subordinates in tactical matters and for the Gen- 
eral Staff acting as a whole; presides over the General Staff 
and Logistical Staff when in assembled session, and has gen- 
eral supervision of the administration of the offices of  such 
staffs. 

2. Chief of Personnel: exercises general supervision over ap- 
pointments of  cadets and officers, except to Logistical Staff; 
recruiting; casualties; reinforcements;  assignments of  officers 
of  the line except to flag rank; directs practical training, in 
general, of  personnel  (except of  the Logistical Staff Corps) be- 
fore assignment to the Fleet, but has no control over person- 
nel at the  Nat ional  War Col lege  or Staff  Col lege  excep t  to 
assign to duty therefrom; is the organ of expression of the 
Head of the Navy in the higher administration of  disciplinary 
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measures; administers the law in regard to promotions and 
reductions. 

3. Chief of Staff College: presides over the academic staff of' 
the Naval Staff College and is responsible for the administra- 
tion and efficiency of  that college; presents for the considera- 
t ion of" the  G e n e r a l  Staff" tact ical  p r inc ip l e s  d e v e l o p e d  by 
historical research or original work at the Staff College; pres- 
ents war plans and plans for instructional employment  of the 
fleets; presents information of  technical value acquired from 
the National Bureau of" Intelligence; advises as to doctrines; is 
responsible for the classification and deposit of  war diaries; 
advises as to educational matters th roughout  the Navy beyond 
the province assigned to the Chief  of  Personnel.  

4. Chief of Operations: executes or directs the execution of  
plans adopted by the General Staff for the employment  of  the 
fleets, through the issuance of  technically formulated orders;  
assigns flag officers and chiefs of  logistical branches; presents 
to the General Staff recommendat ions  for promotions of  offi- 
cers to flag rank; orders boards of" inspection to ascertain the 
efficiency of  large units, reviews reports of  such inspections, 
and submits a summary thereof" to the General Staff; has gen- 
eral supervision over coast defense and other  shore establish- 
ments under  naval jurisdiction. 

5. Chief of Naval Militia: exercises full direction over or- 
ganization of  naval militias and their mobilization in accord- 
ance  with the  gene ra l  plans a d o p t e d  by the  Gene ra l  Staff;  
prescribes courses of  training and education for such militias, 
and  inspects  t h e m  to d e t e r m i n e  the i r  f i tness  for  service ,  
submitting reports thereon to the General  Staff. 

6. Chief o[ Communications: advises the General Staff as to 
lines of  communicat ion that may be employed dur ing  war; or- 
ganizes such lines as are required for the plans adopted by the 
G e n e r a l  Staff;  exerc i ses  g e n e r a l  s u p e r v i s i o n  over  the i r  
operation. 

7. Chief/br External Affairs: relations with enemy and en- 
emy territory; interpreters,  press, and various agents; secret 
service; telegraphic service; miscellaneous tactical affairs not 
assigned to the jurisdiction of  the whole staff or to other  mem- 
bers thereof.  
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II. Logistical Staff: the following sections, each headed by 
a Director: 

1. Mechanical En~neering: has jurisdiction over the design- 
ing, construction, and repair of all propulsion machinery em- 
ployed in naval craft, o ther  than a6rial, and of shops and 
agencies for such work; prepares estimates for this section's 
requisites, including estimates for fuel and other supplies re- 
quired for the maintenance and operations of the propulsion 
machinery of naval craft other than a6rial; etc. 

2. Ordnance: provides the National Ordnance Factory with 
specifications of" kind and amoun t  of  o rdnance  requi red;  
makes requisition thereon for ordnance and repairs to ord- 
nance, and exercises generally the function of" supervision of 
the efficiency and distribution of naval ordnance. 

3. Naval Construction: has .jurisdiction over the designing, 
construction, and repair of all naval craft, other than aerial, 
and of shops and agencies for such work; prepares estimates 
['or this section's needs. 

4. Finance and Supply: has .jurisdiction over the disburse- 
ment of all funds appropriated to the Navy, the purchase of 
all supplies not provided tot under other sections, the rendi- 
tion of estimates, not otherwise provided for under other sec- 
tions, keeping accounts incidental to these duties, etc. Also 
provides the National Uniform and Clothing Factory with 
specifications of kind and amount of its product that will be 
required for the Navy, and makes requisitions thereon Dora 
time to time. 

5. Sanitation amt Medical Se,vice: notifies the Chief of the 
National Sanitary and Medical Service of the numbers of offi- 
cers and men, amounts and kinds of supplies, equipment, and 
hospital accommodations that will be required for the Navy, 
makes distribution thereof, and supervises their execution of 
duties. 

6. Advanced Base: provides for the military defense of such 
advanced bases as the general plan indicates should be held; 
provides and supervises training of personnel for such bases; 
provides personnel for land security of other shore establish- 
ments, including the coast defenses; submits estimates to other 
sections for such supplies and equipment as may be necessary. 

7. Signal Service." provides [br the telegraphic and signal 
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services, messenger and courier  services. 
8. A~rial Service: has jurisdiction over the construction and 

r e p a i r  and  d e s i g n i n g  o f  a6rial  c ra f t  and  the  shops  and  
agencies for such work; organizes the aerial service to meet 
the requirements  of  the general plan; trains and exercises the 
organization; submits estimates and requisitions for the needs 
of  the section. 

9. Legal Service: renders  legal advice whenever  required in 
any depar tment  or section of  the Navy Department;  directs 
the preparat ion of  charges coming unde r  the original jurisdic- 
tion of  the Navy Department ,  and follows their prosecution; 
reviews the records of  such cases for final approval and execu- 
t ion of  s en t ence ;  r e p r e s e n t s  the  Navy D e p a r t m e n t  in any 
other  legal controversies that may arise; interprets the law ap- 
plicable to the Navy upon proper  application; military convicts 
and prisoners of  war. 

10. ReligimL~ Affairs: follows the social and religious wel- 
fare of  naval personnel  and makes recommendat ions  for its 
constant improvement;  provides for organized work among  
prisoners of  war; etc. This section may also conduct  investiga- 
tions along sociological lines as to conditions among  civilian la- 
bor  classes and  r epo r t  any cond i t ions  f o u n d  that  migh t  be 
supposed to prejudice or prevent,  in time of  war, a p roper  
flow of  labor in mines or  factories upon which the naval or 
mil i tary forces would d e p e n d  for  fuel,  muni t ions ,  or  o t h e r  
supplies. 

1 I. Transportation: has supervision over the investigation 
of  all transportation facilities that are or might be available to 
the  Navy,  in peace  or  war;  pe r fec t s  a r r a n g e m e n t s  for  the  
r e a d y  e m p l o y m e n t  o f  such means ;  submi t s  e s t ima tes  o f  
amount  and kinds of  t ransport  that are lacking; satisfies all le- 
gal requisitions for transportation; provides oversea transport  
for  the Army;  es t imates  for  m a i n t e n a n c e  and  o p e r a t i o n  of  
section. 

12. Pen,~ions and Claims: investigates all claims for pensions 
and damages by reason of  naval employment ;  submits recom- 
mendations as to their allowance; submits estimates of appro- 
priations that will be required to cover such allowed claims 
and pensions. 

13. Public Works: has j u r i s d i c t i o n  over  des ign ing ,  con- 
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structing, and repair ing buildings and docks and other  public 
works at shore establishments; estimates for same. 

14. Subsistence: purchases and distributes food supplies for 
the naval personnel,  or authorizes the purchase thereof;  esti- 
mates for same. 

The  Chief  or Director of  each section recommends  to the 
Chief of  Staff in regard to the appointment ,  promotion,  and 
duty assignments of  the personnel  of  his own section and of  
the m e m b e r s  of  tha t  special ty in the  whole  Logistical  Staff  
Corps. He is also charged with the education and training of  
that personnel,  except in the case of  the Sanitation and Medi- 
cal Service (in which case the educat ion is national, and not 
departmental) ;  also keeps records of  cost of  administrat ion of, 
and makes estimates for, his section. 

The  next subordinate stage of  control in the organization 
presents four classes of  units: (1) Fleets, (2) Home  Shore Es- 
tabl ishments ,  (3) Coast Defense  Establ ishments ,  (4) Lines of  
Communications.  

A. The  Fleet: T h e  supreme authority in the Fleet is the 
Admiral.  As a great tactical representative, he is subject to the 
central control of  the Head of the Navy through the central 
General  Staff; this control is exercised th rough the assignment 
of  tasks and the expectation of  results; the guiding principle 
should be that the Admiral  will be subjected to centralized di- 
rection only so far as is necessary to secure his cooperat ion with 
other  units; in o ther  words, his orders  from central control 
specify details only to the extent of prescribing what he must 
do to co6perate,  which prescribed details would not be a nec- 
essary selection with a less specific order .  His staff organiza- 
tion is a miniature of  the central staffs and the staff members  
are units of  organized staff corps. 

I. General Staff." Chief  of  Staff. 
1. Assistant for Personnel.  
2. Assistant for Operations.  
3. Assistant tor External Affairs. 

Among these three will be distributed all the functions 
that belong to the General  Staff, and each will correspond to 
one or more of  the offices of  the central General  Staff. 
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1 I. Logi.~tical Staff.. Each section will represent  one or more 
sections o f  the central Logistical Staff and will be under  the 
general control of  the central logistical section having author-  
ity over the subject matter  under  consideration. Each section 
will be headed by an "Inspector." 

1. Mechanical Engineering.  
2. Ordnance.  
3. Construction. 
4. Finance and Supply. 
5. Sanitation and Medical Service. 
6. Advanced Base. 
7. Signal Service. 
8. Aerial Service. 
9. Legal Service: also represents Pensions and Claims. 
10. Religious Affairs. 
1 1. Transportat ion.  
14. Subsistence. 

B. H o m e  S h o r e  E s t a b l i s h m e n t s :  S u p r e m e  a u t h o r i t y  
vested in a Commandant ,  whose status is analogous to that of 
the Admiral  in the Fleet. His staff organization: 

I. General Staff." Chief  of  Staff. 
1. Assistant for Personnel.  
2. Assistant for External Affairs (miscellaneous). 

II. Logistical Staff." general  outline same as for Fleet, each 
chief of  section being an "Inspector," except add: 

13. Public Works. 

C. Coas t  D e f e n s e  E s t a b l i s h m e n t s :  S u p r e m e  au tho r i t y  
vested in a Commandant ,  whose status is analogous to that of  
a C o m m a n d a n t  o f  o t h e r  S h o r e  Es t ab l i shmen t s .  S ta f f  
organization: 

I. General Staff." Chief of  Staff. 
1. Assistant for Personnel. 
2. Assistant for External Affairs (miscellaneous). 

I I. Logistical Staff) "Inspectors" for: 
1. Mechanical Engineer ing (including electrical 

appliances). 
2. Ordnance.  
3. None. 
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4. Finance and Supply;  also represents  the central  sec- 
tions o f  T ranspor t a t i on  and Subsistence. 

5. Sanitation and Medical Service. 
6. A d v a n c e d  Based Es tab l i shmen t ;  to p r o v i d e  mobi le  

suppor t s  for land defense.  
7. Signal Service. 
8. A~rial Service. 
9. Legal Service; also represents  Pensions and Claims. 
10. Religious Affairs. 
13. Public Works. 

Where  a Shore Establ ishment  (Dockyard) and  a Coast De- 
fense  E s t a b l i s h m e n t  a re  at t he  s ame  g e o g r a p h i c a l  loca t ion ,  
there  will be one  C o m m a n d a n t  for both, one  General  Staff, 
and  one Logistical Staff  so modi f ied  as to m e m b e r s h i p  as to 
p r o v i d e  fo r  all tile f u n c t i o n s  o f  m a n u f a c t u r e ,  r e p a i r ,  a n d  
defense.  

D. Lines  o f  Communicat ion:  T h e  second stage in the line 
of  control  here  is r ep resen ted  by the adminis t ra t ion  of  bases 
and advanced bases, and  the m a n n e r  o f  their  connect ion.  T h e  
secondary units would be so varied, ranging  f rom the com- 
m a n d e r  o f  a supply train acting outs ide  o f  the  jur isdict ion of  
any fleet, to the c o m m a n d a n t  o f  a base, that  the organizat ion 
would have to be adjus ted at the t ime o f  its emp loymen t .  T h e  
organizat ion would,  however,  always follow the general  rule of  
provid ing  funct ionaries  to represen t  such offices o f  the central  
G e n e r a l  a n d  Logis t i ca l  S ta f f s  as t h e  n a t u r e  o f  t he  d u t y  
required.  

T h e  third stage is r ep resen ted  by the Division, subordi-  
nate to the  Fleet, the s u p r e m e  author i ty  in which is the Rear 
Admiral ,  who has his General  Staff  and  Logistical Staff, orga- 
nized like co r r e spond ing  staffs o f  the Fleet, except  the n u m -  
bers would be fewer and some of  the  staff offices would have 
to represen t  more  than one  staff ofrice of" the Fleet. 

T h e  last stage is that  o f  the Ship, the s u p r e m e  author i ty  
of  which is the Captain.  T h e  General  Staff  there  would be 
represen ted  by the Captain and  his Adjutant .  T h e  Logistical 
Staff  would consist of: 

1. Chie f  Engineer .  
2. Ord inance  Officer.  
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3. Construction. 
4. Finance and Supply Officer; also represents Trans- 

portation and Subsistence. 
5. Sanitation and Medical Officer. 
6. Advanced Base Off icer  ( represen t ing  mil i tary 

affairs). 
7. Signal Officer. 
8. A~rial Officer. 
9 and 10. Chaplain; also representing the Legal Officer. 
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VII.  ARMY ORGANIZATION 

A s the pu rpose  o f  this essay is to p resen t  in broad,  general  
~outline a scheme of" organizat ion,  in the abstract, wi thout  

any considerat ion as to its applicability to any par t icular  fight- 
ing service, in o rde r  merely  to show the relative posit ion of  
Logistics in the Science o f  War, there  is no pre tense  that  the 
division o f  labor, or  functions,  within the respective provinces 
of" the General  Staff  and  Logistics, is accurate or complete .  

T h e  thesis is that  Logistics is a distinctive branch  o f  war- 
fare, and  that it embraces  a large n u m b e r  o f  activities that  
should be co6rdina ted ,  but  not  confused,  with tactical or stra- 
tegical activities. 

A certain elaborat ion of  details has been p resen ted  in dis- 
cussing naval organizat ion,  but  only as an example  o f  m e t h o d  
and to inject a touch of  causality and reality into a subject that, 
at best, is dry and impersonal .  

It seems undesirable,  however ,  to pu r sue  the elaborat ion 
th rough  several pages deal ing with Army organizat ion,  for the  
division of  labor in that b ranch  of  the national service would  
follow the same lines as for the  Navy, and  would employ  al- 
most  identical terms of  the organizat ion of  the Army depar t -  
ments,  the same relation to the National Board  o f  Strategy, 
and  the same lines o f  control  down t h r o u g h  armies and  a rmy 
divisions to the regiment .  Such concept ion  is just i f ied by the  
weight of" author i ty  declar ing that  f u n damen ta l  principles are 
the same in war on land and war on the sea. In fact, we have 
m a n y  e x a m p l e s  o f  naval  ba t t les  b e i n g  m e r e l y  a c o n t e s t  be- 
tween bodies o f  infantry  on floating pla t forms instead of  u p o n  
terra firma. T h e  naval battle now is largely a contest  between 
floating artilleries as on land it is becoming  more  and more  a 
contest  between mobile batteries; casualties a m o n g  Army per- 
sonnel  are r epor ted  as high as 70 per  cent  artillery-inflicted as 
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against 15 per  cent  credi ted to small-arms; and of  course dam-  
age to materiel  is almost entirely credi ted to the o rdnance .  If  
the funct ions o f  the Army and  Navy are so nearly identical, is 
it not  reasonable to p ropose  that  the organizat ion to effect the 
funct ioning should be made  along the same lines? 

It is t h e r e f o r e  d e e m e d  s u f f i c i e n t  to p r e s e n t  a g e n e r a l  
out l ine of" organizat ion to indicate the lines o f  control  and  the 
place o f  Logistics in the Army.  

Minis ter  o f  War (Minister tbr the Army): political head  of  
the Army;  in te rmediary  between the National Board of  Strat- 
egy and General  and Logistical Staffs; and  between such staffs 
and the Head of" the State and Legislative branch;  has author-  
ity of  disapproval  and direct ion over any and all offices o ,  
functionaries o f  the Army.  

I. General Staff of  the Army ( m e m b e r s  d e t a i l e d  f r o m  
General  Staff Corps): 

1. Chief ~?f Staff of the Army: organ of  express ion of  Minis- 
ter of  War to all subordinates  in tactical mat ters  and for the 
General  Staff  acting as a whole; presides over the General  and  
Logistical Staffs when in assembled session; has general  super-  
vision over the adminis t ra t ion of  the affairs o f  such staffs. 

2. Chief of Persomzel: similar to l ike-named office in Navy 
General  Staff. 

3. Chief oJ" Staff College: presides over the academic staff o f  
the  A r m y  S ta f f  Col lege ,  a n d  o t h e r w i s e  p e r f o r m s  f u n c t i o n s  
similar to those prescribed for the l ike-named office o f  the 
Navy. 

4. Chief of Operations: funct ions similar to those prescribed 
for the l ike-named office in the Navy, subst i tut ing "armies" 
for "fleets" and "general  officers" for "officers o f  flag rank"; 
but has no jur isdict ion over coast defense  establishments.  

5. Chief of Militia: same as similar naval chief. 
6. Chief of Communications: same as Navy. 
7. Chief of Fxternal Affairs: same as Navy. 

II.  Logistical Staff of the Army: Directors of: 
1. E n g i n e e r s :  pub l ic  works ,  f ie ld works ,  mi l i t a ry  map-  

making,  p ioneer  work; etc. 
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2. Ordnance  and Artillery: similar to office of  Ordnance  
in Logistical Staff of  the Navy. 

3. Remount  Division: functions in connection with provid- 
ing mounts for the Cavalry. 

4. Finance and Supply: same as Navy. 
5. Sanitation and Medical Service: same as Navy. 
6. Subsistence: same as Navy. 
7. Signal Service: same as Navy. 
8. Aerial Service: same as Navy. 
9. Legal Service: same as Navy. 
10. Religious Affairs: same as Navy. 
1 1. Transportat ion:  provides land transportation. 
12. Pensions and Claims: same as Navy. 
13. Military Police. 

The  next subordinate stage of control in Army organiza- 
tion presents  th ree  classes o f  units:  (1) Armies  in the  field, 
(2) Permanent  Military Posts, (3) Lines of  Communicat ion.  

Functions will be distributed to these on lines tollowed for 
the Navy, the equivalents being: 

"Armies in the field" for "Fleets"; 
"Military Posts" for "Home Shore Establishments"; 
"Lines  of  C o m m u n i c a t i o n "  for  "Lines  of  C o m m u -  

nication." 

Outline of Organization for an Army in the Field: The  
supreme authority is in the General,  whose position is similar 
to that of the Admiral  in the Fleet. 

I. General Staff." Chief  of  Staff. 
1. Assistant for Personnel.  
9. Assistant for Operations. 
3. Assistant for External Affairs. 

I I. Logistical Staff." Each section will represent  one or more 
sections of  the central Logistical Staff and will be headed  by 
an "Inspector." 

1. Engineer:  field works, military map-making,  pioneer  
work, etc. 

2. Ordnance  and Artillery. 
3. Remounts.  
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4. Finance and Supply. 
5. Sanitation and Medical Service. 
6. Subsistence. 
7. Signal Service. 
8. A/~rial Service. 
9. Legal Service: includes Pensions and Claims. 
10. Religious Affairs. 
11. Transportat ion.  
13. Military Police. 

The  Corps may be regarded as a tactical unit, analogous 
to the Navy's Squadron,  and not an administrative unit, unless 
acting alone, when it becomes a field army. 

The  next subordinate administrative unit would be the 
Army Division, the supreme authority in which is the Major- 
General. Like the Navy Division, its organization would be a 
m i n i a t u r e  of  the nex t  h i g h e r  o r g a n i z a t i on ,  but  with fewer  
functionaries, some staff officers, in the Logistical Staff, repre- 
senting more than one section. 

The  last stage to be considered is the Regiment,  the su- 
preme authority of  which is the Colonel. The  General  Staff is 
r e p r e s e n t e d  by the Regimenta l  ad ju tan t ,  who also exercises 
the logistical function of  the section of  the military police in 
connection with the employment  of  his regiment.  

The  regimental  Logistical Staff consists of: 
4. Finance and Supply; also represents (6) Subsistence 

and (11) Transportat ion.  
5. Sanitation and Medical Service. 
7. Signal Service. 
10. Religious Affairs; also represents the Legal 

Service. 
While in the Navy the ship is the smallest administrative 

unit, the Army's company is the smallest. But as the Captain 
of  the Company per lbms all the functions of  directing admin- 
istration, and needs no assistance therefor ,  there  is no call for 
a consideration of  this unit. 

Befo re  leaving the d iscuss ion of" A r m y  o rgan iza t ion ,  it 
must be said, with emphasis, that there  is no pretension herein 
to present anything more  than general  principles of  organiza- 
tion; hence it is not open to challenge for omission of" details. 
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VIII.  THE FIGHTING MACHINE 

l ' t  is i m p o r t a n t  to realize that  the  A r m y  and  Navy as a uni t  is 
,a f ight ing machine .  

W h e n  any o the r  kind o f  mach ine  is cons t ruc ted ,  it is in 
view of  a distinct use. I f  that  use is not  con templa t ed ,  the  ma- 
chine is not  made .  T h e  n e e d  o f  the mach ine  is first a p p a r e n t  
and  the  mach ine  is an answer  to the need.  

Is the f ight ing m ach i ne  d i f f e r e n t  in this respect? 
I f  there  is any n e e d  o f  the f ight ing machine ,  it is to en- 

force the State's policies. I f  a State can not  en fo rce  its policies, 
it can not  mainta in  its sovereignty.  But we constant ly  see grea t  
States' policies opposed .  Diplomatic  negot ia t ion is full o f  ex- 
pressed,  tacit, or  veiled threats.  Opposi t ion  m States' policies is 
successful unless threats  o f  resistance to such opposi t ion are  
based on power.  A m ach i ne  is an organiza t ion  of" powers  for 
application to a specific purpose .  T h e  f ight ing m ach i ne  is an 
organizat ion o f  powers  to resist opposi t ion to a State's policies. 
T h e  need  o f  the f ight ing m ach i ne  is appa ren t ,  then,  if we as- 
sume  that  the  State is d e t e r m i n e d  to main ta in  its sovereignty.  

Having  d e t e r m i n e d  that  the re  is need  for  a machine ,  o u r  
next  inquiry  is as to the  n a t u r e  o f  the machine ,  because there  
are  d i f f e r en t  kinds o f  machines .  

T h e  leading character is t ic  o f  some machines  is that  they  
are  des igned  to funct ion  actively, to do  a positive work;  such 
as the m o w e r  to cut  grass or  weeds.  O the r s  a re  des igned  to 
prevent ,  or  modify ,  the work ing  o f  forces; such as the dana to 
obs t ruct  the flood. 

T h e  d a m  may  be e m p l o y e d  to accomplish two tasks: by 
obs t ruc t ing  the flow o f  water  in one  di rec t ion to p ro tec t  ad- 
.joining p roper ty ;  by in te rpos ing  a water -wheel  at the spillway 
to gene ra t e  power .  Some dams  are  des igned  for  the p r imary  
pu rpose  o f  p ro tec t ing  ad jo in ing  p rope r ty  against  floods, the  
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generation of  power being only incidental; o ther  dams are de- 
signed for the pr imary purpose of  generat ing power, and pos- 
sibly, incidentally, to protect property.  

The  fighting machine may be employed like the dam--as  
a protection; thus conceived, it is an organization of  forces to 
resist fbrces; like the dam, it may interpose active mechanisms 
(as the spillway's water-wheel) to do positive work in support  
of the static function. This is the fighting machine on the de- 
fens ive .  But  it also may  be c o n c e i v e d  o f  as in the  m o w e r  
class---operating positively, say, to mow the field of weeds of 
opposition. This is the fighting machine on thc offensive. 

Between these two great classes of  fighting machines, we 
have  to choose  the one  tha t  will do the p a r t i c u l a r  work  in 
hand. If  State policies are threatened by a flood that will be 
s temmed by a dam, the dana is the machine desired. If  the 
threat is in the shape of a rapidly growing army in the enemy's 
fields that we can mow down there before the virulent growth 
reaches our  own fields, we must send out our  mowers. 

Sometimes a man with lair fields is threa tened by a flood 
from one side and by a growth of weeds in a neighbor's field 
on the other  side. He must then employ both the dana and the 
mower. So a nation to protect its State may find it neccessary 
to mow a neighbor's field on its southern boundary,  but only 
necessary to dam its nor thern  frontier. 

Merely deciding upon the nature of  the machine does not 
de termine  the design of its construction. 

The  engineer,  to design a dam, must gather  data as to 
m e t e o r o l o g i c a l  c o n d i t i o n s ,  the  n a t u r e  o f  t he  t e r r a i n ,  the  
strength of concrete, etc. His design will not provide for a 
dana to resist a min imum rainfall, but his calculations will be 
based upon the greatest volume of  water that reasonably could 
be expected to gather  against the dam, in view of past experi- 
ences and known condit ions--with a liberal margin of safety 
added.  

T h e  m o d e r n  h u s b a n d m a n  does  not  c o n t e m p l a t e  em- 
ploying the scythe tbr any considerable mowing or reaping 
.job; if" he did, he would be lost in the competitive struggle. 

The  fighting machine, whether  it be intended for offen- 
sive or defensive use, or both, must be strong enough to take 
the work that calculations show reasonably may be expected to 
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accumulate.  As the d a m is worthless if any section of  it is not  
s t rong e n o u g h  to hold,  the f ight ing machine ,  in a defensive 
s t r a t egy  (if the  a n a l o g y  b e t w e e n  the  d a m  a n d  f i g h t i n g  ma- 
chine is true), fails if it is not  s t rong at every point.  A defen-  
sive strategy is highly hazardous  for that  reason; if it fails at 
any point,  it lets in the destruct ive flood, whereas the offen-  
sive strategy failing at a single point  is not  i rreparable.  

T h e  p o i n t  is, so far  as Logis t ics  is c o n c e r n e d ,  tha t  t he  
f ight ing machine  must  be cons t ruc ted  as a uni t  adapted ,  in 
kind and s t rength,  to meet  such tasks as may be imposed.  T h e  
logistican is in teres ted in the design of  the whole machine ,  be- 
cause a large par t  of" the p repara t ion  is in the field o f  Logis- 
tics. T h e  qualitative and quanti tat ive analysis o f  the logistical 
task must  be based on the na ture  and extent  o f  the task o f  the 
whole unit. T h e  logistical task will be d i f fe ren t  in a defensive 
n a t i o n a l  s t r a t e g y  f r o m  w h a t  it w o u l d  be fo r  an  o f f e n s i v e  
strategy. 
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IX. PEACE-TIME LOGISTICS 

W Vhether a na t ion ' s  s t r a t egy  be o f fens ive  or de fens ive ,  
there are certain logistical functions, not always obvious, 

that should be active at all times. 
The  most important  of  these operates largely in estimates 

of the non-combatant  factor. 
In times of  peace the organization must be assured that, 

dur ing  the high tension of  war, there will be an even flow of  
suppl ies  o f  all k inds  used  by f i g h t i n g  mach ines .  In o t h e r  
words, there must be an assurance that the supply factories 
will not only run smoothly, but that they will be able to "speed 
up" to a greatly increased production,  without breaking under  
the  stress. (It is said tha t  the  supp ly  n e e d s  o f  the  G e r m a n  
Army, particularly as to ammunit ion,  have been many times 
greater  than the amounts  computed,  in peace times, as the 
probable requisites for war conditions. 

In factories unde r  government  control, as well as in those 
under  private control, the personnel must be willing workers: 
they must  be indoctrinated with a strong desire for the success 
o f  o u r  c o m b a t a n t  forces ;  tha t  is to say, they  mus t  be real  
patriots--as ready to give their lives to the task of making mu- 
nitions or shoes as are the combatants to give theirs on the 
field of battle; they must also be efficient workers. 

Let us suppose opposite conditions as existing: that there 
is a large element  among  the non-combatant  workers in facto- 
ries and mines that is ignorant,  inefficient, dissatisfied with 
the i r  lot as workers ;  that  even u n d e r  no rma l  cond i t ions  o f  
peace times strikes in these industries are frequent.  Is it rea- 
sonable to expect that these ignorant,  unhappy  people, who 
think they have little reason to love the social o rder  in which 
they live, will suddenly, at the outbreak of  war creating abnor- 
mal and more difficuh conditions, be t ransformed into intelli- 
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gent, efficient, self-sacrificing individuals, willing to put forth 
maximum effort in the great  co6peration? 

Suppose a nation's fleet, operat ing to block an invading 
fleet, is suddenly deprived of  its coal supply by reason of  a 
strike of  unionized coal miners! 

Suppose the laborers in one large munit ion plant should 
strike when the Army and Navy need every shell they can get! 

Without naming many such suppositions, it is quite ap- 
parent  that a l ighting machine that is to hold the line must  
have the co6peration, and efficient co6peration,  of  the labor- 
ing man. 

Therefore ,  preparat ion fbr war is not complete until the 
laboring man is p repared  for war. It is one of  the functions of  
the fighting organization to enquire  into the labor problems of" 
the  na t ion .  O f  course ,  these  enqu i r i e s  s h o u l d  begin  at the  
mines and factories that are most immediately connected with 
the military and naval supply. But, it may be asked, what shall 
we enquire  about? And,  assuming that we find unsatisfactory 
conditions, how can the logistical officer remedy them, say, in 
case the employer  is a private corporat ion or individual? 

Of  course this problem, like most others that are worth 
solving, has its difficulties: the lalx)rers' demands  may be quite 
unreasonable,  on the one hand; the employer  may be wanting 
too much for his money, on the other  hand;  the laborers may 
be ignorant,  the employer  too eager,  etc. 

But let us say that there  is an office in a National Logis- 
tical Staff charged with the duty of  prepar ing  the labor situa- 
t ion for  war.  A r m e d  with his c o m m i s s i o n  he  goes  to the  
different  factories and mines, and consults with those in con- 
trol who must  recognize the authori ty of  their national cus- 
tomer's agent. An investigation, by the government ' s  officer, 
of  the labor conditions at that factory, should result in show- 
ing what, if anything, is lacking to insure the reliability of  that 
factory in time of  war. T h e  officer should ally himself closely 
with the labor organizations, and as a neutral ,  honest,  and im- 
partial go-between be able to exercise a controlling influence 
in all cases of  important  d isagreement  between employer  and 
employees. He should also be able to inject into the social life 
of  the laboring men certain doctrines of  loyalty to the govern- 
ment  as well as doctrines of  social reasonableness, so that the 
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laborer, in the great  crisis o f  war, would be in the right f rame 
of  mind  to serve his country.  

A g o v e r n m e n t  official accomplishing a great  social work 
in improving  a wide range of  condit ions a m o n g  the laboring 
men should be able to wield great  inf luence a m o n g  them.  So- 
called social work would thus be u n d e r  governmenta l  direc- 
tion; it would thus be s tandardized,  and  so accomplish much  
more  actual i m p r o v e m e n t  than is now accomplished in most 
coun t r i e s  t h r o u g h  spasmodic ,  d i so rgan ized ,  unsc ient i f ic  ef- 
forts along these lines. Efforts to " improve"  the condi t ion of  
the laboring man  are now of ten in the hands  of  irresponsible 
and misguided persons.  Whe the r  the g o v e r n m e n t  is good or  
bad, the people  of  every class living u n d e r  that g o v e r n m e n t  
owe it to themselves to be loyal to it, as a child owes loyalty to 
his s t rong or weak father.  I f  the g o v e r n m e n t  is bad, the loyalty 
o f  all the people  will result in r e fo rming  it; dis|oyaity will have 
the opposi te  effect. It is only necessary to convince the labor- 
ing man  of  this fact to cement  his loyalty. T h e  government ' s  
sociological  o f f icer  can accompl i sh  m u c h  t h r o u g h  o f f - h o u r  
schools, and,  possibly, quite as much  t h r ough  seeing that the 
p rope r  indoctr inat ion is in t roduced  into the public schools for 
the child has great  educat ional  power  in the home,  since he is 
the instructor  that is loved, and  sympathy  between instructor  
and instructed is an essential in educat ional  methods .  T h e  la- 
boring man would thus be educa ted  in loyalty to the govern- 
ment ,  as well as in reasonableness in his d e m a n d s  u p o n  his 
employer .  

On  the o the r  hand ,  employers  must  be made  to do their 
share in perfec t ing the coopera t ion  by a readiness to r e spond  
to reasonable demands .  Probably employers  would need some 
educat ion as to indoctr inat ion of  loyalty, as well as the employ-  
ees. Legislation can enforce  a reasonable rdgime even in pri- 
vate  i n d u s t r i a l  e n t e r p r i s e s .  O u r  g o v e r n m e n t  of f ic ia l ' s  
r ecommenda t ions ,  based on knowledge  of  condi t ions at the 
various plants, should be o f  pr ime impor tance  in assisting the 
legislators in shaping  this class o f  legislation. 

T h e  regulat ion of  relations between employer  and em- 
ployees in private muni t ions  plants was regula ted in England 
by the Ministry o f  Munit ions Act, 1915, and  the Munit ions of  
War Bill. 
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X. FACTORY PREPAREDNESS 

W i thout analyzing the task of  each depar tmen t  of  the Lo- 
gistical Staff, as we have just  done  for one depar tment ,  

it may be stated generally that each logistical officer should 
survey his task from end to end, with the broadest  view and in 
the greatest detail, for the purpose of  accomplishing the most 
in tens ive  d e v e l o p m e n t  in o r d e r  to p r o d u c e  the  m a x i m u m  
product.  And he should organize his forces for war, not alone 
for peace. It sometimes seems as though fighting machines 
provide for almost everything except war. 

A depar tment  that has to do with manufactur ing,  tbr in- 
stance, should provide not only [or peace consumption,  but 
for the maximum product ion that may be required for war. 
All machines and tools that will be required for manufactur-  
ing purposes in war-time should be built or made in peace- 
t ime. A r r a n g e m e n t s  shou ld  be m a d e  with pr iva te  fac tor ies  
that will be expected to manufac ture  munitions,  in war-time, 
whereby such factories will anticipate requirements  by having 
on h a n d  all necessary  m a c h i n e r y ,  or  the specif ica t ions  and  
means for quickly providing it, for the special and additional 
manufactur ing.  They  should be provided with blueprints and 
full specifications, and with gauges for testing the products,  to 
see that they meet  requirements.  All these details should be 
worked out  dur ing  peace times so that, when war comes, it will 
be necessary to give only a brief o rder  to start the process go- 
ing. Provis ion  for  mobi l i z ing  raw mate r i a l s  shou ld  also be 
made and peace-time legislation should prescribe what must 
be done  in this regard upon a declaration of" war. A Commis- 
sion should be provided for, with authori ty to compel produc- 
ers to h o n o r  r equ i s i t i ons  for  raw ma te r i a l s  a n d  to fix the  
prices to be charged theretbr.  This was accomplished by the 
"Raw Stuff Bureau" of  the War Depar tment  in Germany dur-  
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ing the present  European War. 
A n o t h e r  func t ion  o f  any d e p a r t m e n t  c h a r g e d  with the 

manufac ture  of  a war product  is to obtain in[brmation as to 
the most modern  improvements  and inventions that have be- 
come known, so that his product  may be the best that can be 
turned out for the purpose intended.  To this end, producing 
officers must be familiar with the nature  of  their use and be 
alert to discover wherein they may be improved. 

As modern  wars are to so great  an extent  competitions in 
mobil izat ion of" the c o n t e n d i n g  nat ions '  resources ,  it would 
seem that the belligerent will win who makes the more  eco- 
nomical e f fo r t - -who  gains the maximum result out of  a given 
expendi ture  of  effort  or means, who selects the most economi- 
cal weapon--/.e.,  the weapon that will, fbr a given cost, accom- 
plish the greatest destruction of  enemy war resources, etc. It is 
said, in reference to the present  European War, that the last 
100,000 reserves and the last million pounds of" credit will win. 

W h e r e  the  con tes t  is d r a w n  so closely b e t w e e n  well- 
organized nations in arms, it is of  the utmost  importance that 
e c o n o m y  be exerc i sed  in every  d e p a r t m e n t  o f  the f igh t ing  
machine. 

In this connection, it is interesting to note that the unit 
cost per soldier |br  some armies is f rom 12 to 16 times greater  
than for the unit cost of  the Germany  Army, from 17 to 20 
times as great as the unit cost in the .Japanese Army, and from 
18 to 23 times as great as tor the Swiss Army. The  difference 
in pay of" personnel contributes only in a small degree  to the 
total d i f f e r e n c e s .  T h e  e x p l a n a t i o n  lies in e c o n o m i c a l  
adminis t ra t ion-- the  elimination of" waste. It may be said also 
that the efficiency that results in economy will produce excel- 
lence in o ther  respects. 

Each depar tmen t  of  Logistics must select and administer  
on the basis of  economy. 

The  various depar tments  sitting in conference  will be able 
to compare  their needs and divide between them the tasks of  
satisfying such needs, in o rde r  to awfid duplication. For exam- 
pie, if one depar tmen t  requires certain machines for manufac-  
turing, and another  depa r tmen t  may use some or all of  the 
same kind of  machines, a consolidation should effect a great  
saving. Or, if the Sanitation and Medical Depar tment  requires 
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transportation for ambulances, it would seem that its needs 
could be best satisfied by the Transportation Department. 

Thus throughout the whole list of activities consolidation 
and the elimination of waste should be effected. 
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XI. LOGISTICAL PROBLEM 

S t u d e n t s  o f  w a r f a r e  s h o u l d  n o t  be c o n t e n t  with  s t u d y i n g  
S t r a t egy  a n d  Tac t i c s  in the  abs t r ac t  a n d  c o n c r e t e .  T h e  

mere  fact that  a measure  may be correctly f o u n d e d  on strateg- 
ical or  tactical principles is not  conclusive that  such measure  is 
acceptable or  that  it may be adopted .  War games and char t  
maneuvers  are well e n o u g h  as far as they go, but  they do not  
provide the necessary logistical instruction.  

In  p l a n n i n g  the  e m p l o y m e n t  o f  any p a r t i c u l a r  mi l i ta ry  
force, it is not  only necessary to decide what  is desirable, but  
what  is possible. T h e r e f o r e  every strategical and  every tactical 
p roblem should  be solved logistically to de t e rmine  what  meas- 
ures logistical resources will afford.  

T h e  reader  is invited to imagine himself  as a s tuden t  at a 
staff college and to suppose  that  his instructor  has assigned a 
problem const ructed along the following lines: 

Problem 

T h e  political situation indicates probability that  Blue and 
Red countr ies  will be at war within a month .  

Geographically,  Blue is west o f  Red; the two countr ies  are 
separated by an ocean about  5,000 miles in width, as meas- 
u red  f rom X (Blue's principal eastern cont inental  base) and T 
(Red's most  western base). Blue has an advanced base (Island 
Z) about  3,000 miles east of  X; it is believed to be in a state of" 
self-defense that  could be sustained about  two weeks against 
any attack that Red could throw against it. 

T h e  situation was long previously es t imated by Blue's Na- 
tional Board o f  Strategy, which had adopted ,  to meet  the situ- 
ation, "Plan A," which is familiar to the General  and  Logistical 
Staffs o f  the Navy and War Depar tments .  

74 



PURE LOGISTICS 

In turn  the two depar tments  have adopted tactical "Plan 
B," also well unders tood by said staffs, to meet the require- 
ments of" strategic "Plan A." 

Red could not expect to advance west of" Advanced Base Z 
unless or until it had been taken from Blue, as Red can not af- 
ford to have its line of  communicat ions thus threatened.  

Strategic "Plan A" and tactical "Plan B" contemplate the 
employment  of Blue naval forces to try conclusions with the 
Red Fleet probably campaigning, or to campaign, to oust Blue 
from Z, and Blue military forces to be concentra ted at stra- 
tegic points on the Blue coast. 

T h e  Blue Fleet  consis ts  o f  20 d r e a d n o u g h t s ,  20 pre-  
dxeadnoughts,  10 battle-cruisers, 30 scouts, 60 torpedo-boat  
destroyers, 40 submarines, 120 hydroplanes,  and such Train 
as Logistics d e m a n d s ,  as d e d u c e d  in the  so lu t ion  o f  this 
problem. 

To make the problem as simple as possible, we will prem- 
ise that the naval force will steam from X to Advanced Base Z 
at 10 knots per hour,  except the battle-cruisers and scouts, 
which must do 20 knots (as far as reckoning fuel-consumption 
is material); the Fleet will rest at Advanced Base Z three days, 
after which half the scouts and half" the battle-cruisers will be 
on scouting duty for ten days at an average speed of  20 knots; 
the whole Fleet will then operate  for ten days at 20 knots by 
day and 10 knots by night, the battle-cruisers, scouts, and de- 
stroyers carrying steam for 30 knots; the Train  will remain at 
Z seven days after  the re turn  of  the Fleet f rom the said ten 
days' operations, dur ing  which time the fuel-ships must refuel 
all ships, excep t  gasol ine-users ,  and  have suf f ic ien t  fuel  to 
carry them back to X. 

It will be a s s u m e d  tha t  the  Fleet  will c o n s u m e  fuel  as 
follows: 

Speeds 

IOK 20K 25K 30K 

Dreadnoughts, oil, toils . . . . .  3 .7 . . . . . .  
Pre-dreadnoughts, coal, 

tons . . . . . . . . . . . . . . . . . . . .  4 1.0 . . . . . .  

Port 

20 

20 
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Bat t l e - c ru i se r s ,  coal ,  t ons  . .  
Scouts ,  coal ,  tons  . . . . . . . . .  
D e s t r o y e r s ,  oil ,  tons  . . . . . . .  
S u b m a r i n e s ,  ga so l ine ;  n o t  to 

be  c o m p u t e d .  
H y d r o p l a n e s ,  ga so l ine ;  n o t  

to be  c o m p u t e d .  
R e p a i r - s h i p s ,  coal ,  tons  . . . .  
A m m u n i t i o n - s h i p s ,  coal ,  

tons  . . . . . . . . . . . . . . . . . . .  
H o s p i t a l - s h i p s ,  coal ,  t ons  . .  
A m b u l a n c e - s h i p s ,  coal ,  t ons  
Col l i e r s  10 ,000- ton ,  coal ,  

tons  . . . . . . . . . . . . . . . . . . . .  
Col l ie rs ,  7 ,500- ton ,  coal ,  

tons  . . . . . . . . . . . . . . . . . . .  
Col l ie rs ,  5 ,000 - ton ,  coal ,  

tons  . . . . . . . . . . . . . . . . . . .  
T a n k e r s  7 ,500- ton ,  oil ,  

tons  . . . . . . . . . . . . . . . . . . .  
T a n k e r s ,  5 ,000- ton ,  oil,  

t o n s  . . . . . . . . . . . . . . . . . . .  

T a n k e r s ,  2 ,500- ton ,  oil ,  ton  . 
R e f r i g e r a t o r - s h i p s ,  coal ,  

tons  . . . . . . . . . . . . . . . . . . .  
S u p p l y - s h i p s ,  coal ,  tons  . . . .  

• 4 .8 1.2 3.0 20 
• 3 .5 .9 1.3 I0  
• 08 .1 .15 .25 4 

• 12 . . . . . . . . .  20 

• 12 . . . . . . . . .  12 
• 12 . . . . . . . . .  12 
• 12 . . . . . . . . .  12 

• 17 . . . . . . . . .  12 

• 12 . . . . . . . . .  10 

• 09 . . . . . . . . .  8 
• 09 . . . . . . . . .  8 

.06 . . . . . . . . .  6 
• 03 . . . . . . . . .  3 

• 12 . . . . . . . . .  12 
• 12 . . . . . . . . .  10 

(NOTE: F i g u r e s  in  f i r s t  f o u r  c o l u m n s  r e p r e s e n t  a m o u n t s  
c o n s u m e d  p e r  k n o t ;  last  c o l u m n ,  p e r  day . )  

R e q u i r e d  in  s o l u t i o n  o f  p r o b l e m :  (1)  G e n e r a l  s c h e m e  o f  

a c t i v i t i e s  o f  t h e  L o g i s t i c a l  S t a f f  o f  t h e  F l e e t ;  (2)  c o m p o s i t i o n  o f  

F l e e t  T r a i n ;  (3)  a m o u n t  o f  f u e l  r e q u i r e d ;  (4)  q u a n t i t i e s  a n d  

k i n d s  o f  r a t i o n s  t o  p r o v i d e  t b r  t h r e e  m o n t h s  (92  d a y s )  a f t e r  

a r r i v a l  a t  Z. A s s u m e  t h a t  B l u e  wi l l  h a v e  n o  n a v a l  v e s s e l s  a v a i l -  

a b l e  t o  a c t  a s  e s c o r t s  f o r  c a r r y i n g  v e s s e l s  a f t e r  t h e  d e p a r t u r e  o f  

t h e  F l e e t  f r o m  X.  

Solution 

T o  c o m p l y  w i t h  t h e  s p e c i a l  r e q u i r e m e n t s  o f  t h i s  p r o b l e m :  
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(1) General  scheme of" activities o f  Logistical Staff  o f  the 
Fleet: taking the Logistical Staff  p resen ted  in Chap te r  VI., we 
have: 

1. Mechanica l  E n g i n e e r i n g :  (a) i n f o r m s  T r a n s p o r t a t i o n  
Depa r tmen t  o f  n u m b e r  o f  repair-ships that will be inc luded in 
Tra in ;  (b) computes  a m o u n t  o f  fuel that  will be required.  

2. Ordnance :  informs Transpor t a t i on  that  5 ammuni t i on -  
ships will be required.  

3. Construct ion:  special r equ i rement s  o f  p rob lem call for 
nothing,  as Advanced  Base Z is assumed to be a comple te  ad- 
vanced naval base with provision for dock ing  and repai r ing  
ships. 

4. F inance  a n d  Supp ly :  i n f o r m s  T r a n s p o r t a t i o n  tha t  5 
supply-ships will be a d d e d  to Tra in .  

5. Sanitation and Medical Service: Advanced  Base Z is as- 
sumed  to have Shore  Hospital facilities, but  as the special re- 
qu i rements  o f  the p rob lem include composi t ion of" the Tra in ,  
this d e p a r t m e n t  must  estimate the n u m b e r  o f  hospital-ships 
and ambulance-ships  that  must  accompany  the Fleet. T h e  ap- 
proximate  personnel  composi t ion  of  the Fleet will be: 

20 d r e a d n o u g h t s  . . . . . . . . . . . . . . . . . . . . . . . .  20,000 
20 p r e -d readnough t s  . . . . . . . . . . . . . . . . . . . .  16,000 
10 battle-cruisers . . . . . . . . . . . . . . . . . . . . . . . . .  9,000 
30 scouts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,000 
60 destroyers  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,000 
40 submar ines  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000 

120 hydrop lanes  . . . . . . . . . . . . . . . . . . . . . . . . . .  720 
Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,720 

Assuming  20 per  cent  casualties, sickness and wounds  and 
deaths,  gives 12,344 casualties; assuming  20 per  cent  of" these 
die, there  are 9,258 remain ing  to be cared for; probably 10 
per  cent of  these will be p e r m a n e n t  ineffectives, or  925, who 
should be r e tu rned  home,  so as not  to be a drain  on resources 
at the front;  for this pu rpose  four  ambulance-ships  should be 
provided;  r e tu rn ing  empty  colliers or supply-ships can not  be 
used for this purpose ,  because the invalids could not  then  be 
protected by the Red Cross flag. For the 8,333 invalids [or 
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whom hospital a t tendance must be provided at the front, 50 
per cent can be cared for in the fighting ships' "sick-bays'; 
that will leave some 4,000; as they will not all be invalided 
cases .at the same time, and as there  are presumably extensive 
hospital facilities at the Advanced Base, it would seem safe to 
say that six hospital-ships, each with capacity for 350 patients, 
would  p r o v i d e  for  any c o n d i t i o n s  that  m i g h t  be e x p e c t e d  
within reason. Therefore ,  this depar tment  notifies Transpor-  
tation that ten ships must be added  to the Train for Sanitation 
and Medical Service. A similar, but more detailed, notice must 
be sent to Mechanical Engineer ing for fuel computat ion,  and 
to Subsistence for ration computation.  

6. Advanced Base: special requirements  of  problem call 
for nothing under  this head, as Advanced Base Z is supposed 
to be complete. 

7. Signal Service: nothing special. 
8. A~rial Service: nothing special. 
9. Legal Service: nothing special. 
10. Religious Affairs: nothing special. 
11. Transportat ion:  must make up Train in accordance 

with calculations that will follow below. 
14. Subsistence: must  c o m p u t e  app rox ima te  n u m b e r  of" 

rations and components  thereof  according to data that will 
follow below. 

(2) As to comp l y in g ,  now, with the  second ,  th i rd ,  and  
fburth requirements  of  the problem, it is evident that Mechan- 
ical Engineer ing Depar tment  will not be able to compute  the 
aggregate amount  of fuel that will be required until the full 
composition of" the Train is de termined;  the Subsistence De- 
par tment  will not be able to compute  the whole number  of  ra- 
tions until it is known how many rations must be provided for 
the Tra in :  T r a n s p o r t a t i o n  D e p a r t m e n t ,  on the o the r  hand ,  
will not be able to state the composition of  the Train until the 
requirements  of other  depar tments  are reported.  At the very 
beginning of  the problem we are struck with the importance 
of there being a Logistical Staff, of  which the members  work 
in official co6rdination and constant consuhation. 

The  Ist, 5th, and 14th offices of" the Staff may make ten- 
tative, or p re l imina ry ,  es t imates ,  and the  es t imates  may be 
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m a d e  c o m p l e t e  a f t e r  c o n f e r e n c e  wi th  t h e  1 l t h  o f f i ce .  
M e c h a n i c a l  E n g i n e e r i n g ' s  f irst  e s t ima te :  
(a) Repa i r - sh ip s :  1 f o r  h y d r o p l a n e s ,  1 | o r  s u b m a r i n e s ,  1 

f o r  d e s t r o y e r s ,  a n d  4 f o r  r e m a i n d e r  o f  Fleet ,  s h o u l d  be  suf f i -  
c i en t  in a d d i t i o n  to the  r e p a i r  facil i t ies a f f o r d e d  by t h e  c o m -  
p le te  A d v a n c e d  Base  at  Z. 

(b) Fuel  [o r  t h e  c o m b a t a n t  vessels o f  t h e  F lee t  p lus  t h e  7 
r e p a i r ,  5 a m m u n i t o n ,  5 su p p ly ,  a n d  to 10 hosp i t a l  a n d  a m b u -  
lance  vessels:  

(1) S t e a m i n g  f r o m  X to Z; 3 ,000  miles ,  s p e e d  tO kno ts :  

Oil Coal 
20 d readnough t s  . . . . . . .  3 x3000x20 18,000 . . . .  
20 p re -d readnough t s  . . . .  4 x3000x20 . . . .  24,000 
10 battle-cruisers . . . . . . .  8 x3000x 10 . . . .  24,000 
30 scouts . . . . . . . . . . . . . . .  5 x2000x30 . . . .  45,000 
60 destroyers  . . . . . . . . . .  08x3000x60 14,400 . . . .  

(2) At  A d v a n c e d  Base  Z t h r e e  days :  

30 vessels at 20 tons coal per  day, 
30x20x3 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,800 

20 vessels at 20 tons oil per  day, 
20x20x3 . . . . . . . . . . . . . . . . . . . . . . . .  1,200 . . . .  

30 vessels at I0 tons coal per  day, 
30x lOx3 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900 

60 vessels at 4 tons oil per  day, 
60x4x3 . . . . . . . . . . . . . . . . . . . . . . . . .  720 . . . .  

(3) N e x t  t en  days:  halt" scou ts  a n d  b a t t l e - c r u i s e r s  scou t -  
ing,  r e m a i n d e r  F lee t  in p o r t :  

5 battle-cruisers, scouting at 20 knots, 
.8x20x24x 10x5 . . . . . . . . . . . . . . . . . . . . . .  19,200 

5 battle-cruisers, in port ,  20x 10x5 . . . . . . .  1,000 
15 scouts, scouting .5x20x24x lOx 15 . . . . .  36,000 
15 scouts, in port,  1 0 x l 0 x l 5  . . . . . . . . . . . .  1,500 
20 d readnoughts ,  in port ,  

20x 10x20 . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,000 
20 p re -d readnoughts ,  in port ,  

20x 10x20 . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,000 
60 destroyers,  in port ,  4x 10x60 . . . . . .  2,400 . . . .  
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(4) F l e e t  o p e r a t i n g  t e n  d a y s :  

20 d r e a d n o u g h t s :  
.7 x 120 k. x 12 hrs .  x 20 x 10 
.3 x l0  k. x 12 hrs .  x 20 x 10 

20 p r e - d r e a d n o u g h t s :  
1 x 20 k , x  12 hrs.  x 20 x 10 
.4 x 10 k. x 12 hrs .  x 20 x I0  

10 ba t t l e - c ru i s e r s :  
1.2 x 20 k. x 12 hrs .  x 10 x 10 
1 x 1 0 k .  x 12 hrs .  x 1 0 x  10 . . . . . . .  

30 scouts:  
.9 x 20 k. x 12 hrs .  x 3 0 x  10 
.5 x 10 k. x 12 hrs .  x 30 x 10 

(5)  R e p a i r - s h i p s :  

• 12 x 3000  x 7 (en route) . . . . . . . . . . .  

20 x 30 (days  in po r t )  x 7 . . . . . . . . .  

(6)  A m m u n i t i o n - s h i p s :  

• 12 x 3000  x 5 (en route) . . . . . . . . . . .  

12 x 30 x 5 (in po r t )  . . . . . . . . . . . . . .  

(7)  S u p p l y - s h i p s :  

• 12 x 3000 x 5 (en route) . . . . . . . . . . .  

1 2 x 3 0 x 5  . . . . . . . . . . . . . . . . . . . . . .  

(8)  I l o s p i t a l -  a n d  a m b u l a n c e - s h i p s :  

.12 x 3000 x 10 . . . . . . . . . . . . . . . . . .  
12 x 30 x l0  . . . . . . . . . . . . . . . . . . . . .  

T o t a l  f u e l ,  in  t o n s ,  r e q u i r e d  

f o r  t h e  f o r e g o i n g  p a r t s  o f  

t h e  F l e e t  a n d  T r a i n  . . . . .  

S u b s i s t e n c e ,  t e n t a t i v e  e s t i n a a t e :  

A s  s h o w n  a b o v e ,  in  c o n s i d -  

e r i n g  S a n i t a r y  a n d  M e d i c a l  

S e r v i c e s '  e s t i m a t e s ,  t h e r e  

8 0  

Oil  

33,600  
7 ,200 

8 1 , 5 2 0  

Coal 

48 ,000  
9 ,600  

28 ,800  
12,00O 

64 ,800  
18,000 

2 ,520 
4 ,200 

1,800 
1,800 

1,800 
1,800 

3,600 
3 ,600 

3 5 9 , 7 2 0  
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will be in combatan t  
vessels . . . . . . . . . . . . . . . . . . . . . .  61,720 

Add  for: 7 repair-ships at 
160 . . . . . . . . . . . . . . . . . . . . . .  1,120 

5 ammuni t ion-sh ips  at 
138 . . . . . . . . . . . . . . . . . . . . . .  690 

5 supply-ships at 
138 . . . . . . . . . . . . . . . . . . . . . .  690 

10 hospital- and  
ambulance-ships  at 160, 1,600 

"Fotal, 65,820 
Providing tor  three  months ,  say 92 days, we 

have: 65,820 × 92 = 6,055,440 rations. 
We will not  d e t e r min e  the c o m p o n e n t s  o f  the rat ion until  

the total n u m b e r  o f  rations has been ascertained,  after  deter-  
min ing  the composi t ion of  the Tra in .  We will now only seek 
an estimate o f  the n u m b e r  of  refr igerator-  and  subsistence- 
ships that  will be required.  Allowing a p o u n d  of  fresh mea t  
a n d  .43 p o u n d  t i n n e d  m e a t s  as t h e  r a t i o n  p e r  m a n ,  a n d  
add ing  9 per  cent  for losses, there  would have to be refrigera- 
t ion  fo r  6 , 4 2 0 , 4 2 9  p o u n d s  o f  mea t s .  A l l o w i n g  a b o u t  3.9 
p o u n d s  to each ration for the c o m p o n e n t s  o the r  than fresh 
meats, and  add ing  9 per  cent  for losses, we would  require  
t r a n s p o r t a t i o n  for  25 ,741 ,675 p o u n d s .  Twe lve  r e f r i ge ra to r -  
ships with refr igerat ion for 535,000 p o u n d s  o f  meats and  for 
stowage of  2,000,000 p o u n d s  o f  o the r  stores, each, would  be 
nearly sufficient carriage for all the Fleet and  Tra in  except  the 
colliers and  these provision-carriers.  T h e  colliers mus t  be ex- 
pected to carry their  own rations, except  as to fresh meats; 
t hey  will be in p o s i t i o n  to ge t  f r e sh  m e a t s  f r o m  t h e  
refr igerator-ships  only while at the  Advanced  Base (about 30 
days). Assuming  that there  will be about  55 colliers and  tank- 
ers with crews of  about  50 men,  they would take only 55 x 50 
x 30 x 1 3/4 fresh meat,  or  144,375 pounds .  T h e  twelve refi ig- 
erator-ships,  with crews o f  about  138 m e n  and officers, would 
require  152,352 rations, or  about  that  many  p o u n d s  o f  fresh 
meats and  about  600,000 p o u n d s  o f  o ther  provisions. A thir- 
teenth  refr igerator-ship  will the re fore  be requi red ,  and  it will 
provide for the personnel  at Z. 
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T h e  fuel r equ i red  fbr re f r igera tor -sh ips  will be: 

From X to Z: .12 x 3000 x 13 . . . . . . . . . . . . . .  4,680 
In port: 12 x 30 x 13 . . . . . . . . . . . . . . . . . . . . .  4,680 

Total, 9,360 

Add  this sum to the a m o u n t  o f  fuel previously es t imated,  
and  we have 81,520 tons o f  oil and  369,080 tons o f  coal that 
the fuel-ships must  deliver,  in addi t ion to the quanti t ies  they 
will need  fi)r their  own httnkers.  

Colliers usually have b u n k e r  capacity equal  to about  l0 
" 9  per  cent  o f  their  cargo capacity. Each collier will use z ,0  tons 

o f  coal, which a m o u n t  we must  d e d u c t  f rom the  cargo capacity 
plus b u n k e r  capacity to obtain the net  delivery.  Assuming  that  
colliers o f  10,000, 7,500, and  5,000 tons cargo capacity are  
available in the p ropor t ion  o f  1, 4, and  10, o u r  T ra in  would  
requi re  the following n u m b e r s  o f  colliers: 

4 at 10,000 ca rgo  + 2 .000 b u n k e r  - 7 2 0  used  = 45 ,120  
capaci ty  

16 at 7 ,500 ca rgo  + 750 b u n k e r  - 7 2 0  used  = 120,480 
capacity' 

43  at  5 ,000 ca rgo  + 500 b u n k e r  - 7 2 0  used  = 205 ,540  
capaci ty  

63 To ta l  de l ivery ,  371 ,140  

A s s u m i n g  tha t  t a n k e r s  o f  7 ,500,  5 ,000,  a n d  2 ,500 tons  
cargo capacity and  10 pe r  cent  addi t ional  b u n k e r  capacity as 
oi l -burners  a re  available in the p ropor t ion  o f  1, 4, and  8, and  
that  each t anke r  will b u r n  480 tons o f  oil, the T ra in  will be in- 
creased by the following tankers:  

2 at 7 ,500 ca rgo  ( +  750 b u n k e r  - 480  used)  = 15.540 
capaci ty  

7 at 5 ,000 ca rgo  ( +  500 b u n k e r  - 480  used)  = 35 ,140 
capaci ty 

14  at 2 ,500 ca rgo  ( +  250  b u n k e r  - 480  used)  = 31 ,780 
capaci ty  

23 To ta l  de l ivery  82 ,460 

T h e  T ra in  can now be m a d e  up,  and  will be as follows: 

7 repair-ships, 
5 ammunition-ships, 
5 supply-ships (for general supplies), 
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6 hospital-ships,  
4 ambulance-sh ips ,  

13 re f r igera tor -sh ips ,  
63 colliers, 
23 tankers ,  

126 

W i t h  t he  to ta l  n u m b e r  o f  sh ips  t h u s  d e t e r m i n e d ,  Subs i s t -  
e n c e  D e p a r t m e n t  h a s  s u f f i c i e n t  d a t a  u p o n  w h i c h  to b a s e  ca lcu-  
l a t ions  as to e x a c t  q u a n t i t i e s  a n d  c o m p o n e n t s  of" r a t i o n s  to be  
c a r r i e d :  

C o m b a t a n t  vessels (see above) . 
13 vessels at 160 . . . . . . . . . . . . .  
10 vessels at 138 . . . . . . . . . . . . .  
23 tankers  at 40 (30 days '  f resh 
meats  only) 
63 colliers at 50 (30 days '  f resh 
meats  only) 

92 days '  rat ions t o t  . . . . . . .  
Addi t ional  f resh meats  for  
30 days for  . . . . . . . . . . . . . .  

61,720 
2,720 
1,380 

65,820 

• • ° 

• • °  

920 

3,150 

4,070 

R a t i o n s  f o r  t h e s e  w o u l d  b e  m a d e  u p  as fo l lows,  t h e  q u a n -  
t i t ies p r o v i d i n g  9 p e r  c e n t  a d d i t i o n a l  to  c o v e r  losses  o f  s to re s :  

Dr), Fresh 
Components 

T e a  . . . . . . . . . . . . . . . . . . . . . . . .  
Cof fee  . . . . . . . . . . . . . . . . . . . . . .  
Cocoa . . . . . . . . . . . . . . . . . . . . . .  
Sugar  . . . . . . . . . . . . . . . . . . . . . .  
Biscuit . . . . . . . . . . . . . . . . . . . . . .  
Flour  . . . . . . . . . . . . . . . . . . . . . . .  
C o r n m e a l  . . . . . . . . . . . . . . . . . . .  
I .ard . . . . . . . . . . . . . . . . . . . . . . .  
Beef, f resh . . . . . . . . . . . . . . . . . .  
Beef, fresh (Tra in ,  addi t ional) .  
Mutton,  fresh . . . . . . . . . . . . . . .  
Mut ton fresh (Tra in ,  

addit ional)  . . . . . . . . . . . . . . . .  
Pork loins, f resh . . . . . . . . . . . . .  

Poun& 
42,125 

559,470 
98,730 

1,645,500 
987,300 

5,997,518 
296,190 
419,932 

3,685,920 
74,321 

346,213 

• .. 6,981 
. . .  1,267,693 
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Pork  loins,  f r e sh  ( T r a i n ,  
a d d i t i o n a l )  . . . . . . . . . . . . . . . .  

Veal ,  f r e sh  . . . . . . . . . . . . . . . . . .  
Veal ,  f r e sh  ( T r a i n ,  a d d i t i o n a l ) •  
C h i c k e n ,  f r e sh  . . . . . . . . . . . . . . .  
C h i c k e n ,  f r e sh  ( T r a i n ,  

a d d i t i o n a l )  . . . . . . . . . . . . . . . .  
Po rk  sausage ,  f r e sh  . . . . . . . . . .  
Po rk  sausage ,  f r e sh  ( T r a i n ,  

a d d i t i o n a l )  . . . . . . . . . . . . . . . .  
Bacon ,  t i n n e d  . . . . . . . . . . . . . . .  
C o r n e d  beef ,  t i n n e d  . . . . . . . . . .  
H a m ,  t i n n e d  . . . . . . . . . . . . . . . .  
S a l m o n ,  t i n n e d  . . . . . . . . . . . . . .  
H a m ,  s m o k e d  . . . . . . . . . . . . . . .  
Pork ,  sal t  . . . . . . . . . . . . . . . . . . .  
B o l o g n a ,  f r e sh  . . . . . . . . . . . . . .  
B o l o g n a ,  f r e sh  ( T r a i n ,  

a d d i t i o n a l )  . . . . . . . . . . . . . . . .  
F r a n k f u r t e r s  . . . . . . . . . . . . . . . .  
F r a n k f u r t e r s  ( T r a i n ,  

a d d i t i o n a l )  . . . . . . . . . . . . . . . .  
Vege t ab l e s ,  f r e sh  . . . . . . . . . . . .  
T o m a t o e s ,  t i n n e d  . . . . . . . . . . . .  
Beans ,  d ry ,  50 ,023  gals. ,  w e i g h t  

a p p r o x  . . . . . . . . . . . . . . . . . . .  
Milk,  t i n n e d  . . . . . . . . . . . . . . . . .  
Pickles  . . . . . . . . . . . . . . . . . . . . . .  
V i n e g a r ,  p in t s  . . . . . . . . . . . . . . .  
Oil ,  p in ts  . . . . . . . . . . . . . . . . . . .  
Bu t t e r ,  t i n n e d  . . . . . . . . . . . . . . .  
C h e e s e  . . . . . . . . . . . . . . . . . . . . .  
S i rup ,  p in t s  . . . . . . . . . . . . . . . . .  
Rice . . . . . . . . . . . . . . . . . . . . . . . .  
C o r n ,  t i n n e d  . . . . . . . . . . . . . . . .  
Peas,  t i n n e d  . . . . . . . . . . . . . . . . .  
S t r i n g  beans ,  t i n n e d  . . . . . . . . . .  
L i m a  beans ,  t i n n e d  . . . . . . . . . .  
O a t m e a l  . . . . . . . . . . . . . . . . . . . .  
C o r n s t a r c h  . . . . . . . . . . . . . . . . . .  
Peaches ,  t i n n e d  . . . . . . . . . . . . . .  
Pears ,  t i n n e d  . . . . . . . . . . . . . . . .  
A p r i c o t s ,  t i n n e d  . . . . . . . . . . . . .  

Dry 
Pounds 

. • °  

° •  • 

526 ,560  
526 ,560  
131,640 
263 ,280  

1 ,151,850 
576 ,583  

• • ° 

• • ° 

° . • 

6 ,566 ,203  
828 ,016  

400 ,000  
412 ,033  
235 ,636  
329 ,100  
140,635 
822 ,750  
235 ,636  
235 ,636  

82 ,933  
346 ,213  
197,460 
148,753 
98 .730  
65 ,820  
17,113 

271 ,178  
221 ,155  

73 ,718  

84  

Fresh 
Pounds 
25,561 

346 ,213  
6,981 

230 ,370  

4 ,645 
346 ,213  

6,981 

82 ,933  

1,672 
164,550 

3 ,318 

• °  

° •  

• ° •  

• ° •  

• ° •  

• ° ° 

• ° •  

° ° •  

• ° °  

• • ° 
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Prunes, tinned . . . . . . . . . . . . . .  
Apples, dried . . . . . . . . . . . . . . .  
Peaches, dried . . . . . . . . . . . . . . .  
Raisins, dried . . . . . . . . . . . . . . .  
Salt . . . . . . . . . . . . . . . . . . . . . . . .  
Macaroni . . . . . . . . . . . . . . . . . . .  
Baking power . . . . . . . . . . . . . . .  
Pepper . . . . . . . . . . . . . . . . . . . . .  
Spices . . . . . . . . . . . . . . . . . . . . . .  
Hops . . . . . . . . . . . . . . . . . . . . . . .  
Lemon extract, 658 gals., 

weight approx . . . . . . . . . . . . .  
Vanilla extract, 2,632 gals., 

weight approx . . . . . . . . . . . . .  
Mustard . . . . . . . . . . . . . . . . . . . .  

Total weight, except fresh 
meats . . . . . . . . . . . . . . . . .  

Total weight for 
refrigeration . . . . . . . . . .  

Dry 
Pounds 

123,742 
98,730 
61,871 
25,695 

235,636 
235,636 

14,480 
28,960 

7,898 
52,656 

5,264 
21,056 

28,960 

25,890,540 

Fresh 
Pounds" 

. .  

. .  

. .  

. .  

• ° . 

° °  • 

. . .  6,600,565 

As these totals are  less than  the est imates m a d e  above in 
d e t e r m i n i n g  the n u m b e r  o f  re f r igera tor -sh ips  tha t  would  be 
requi red ,  the re  will be space in those ships for  addi t ional  pro- 
visions for  the  T ra in  and  for  the  Advanced  Base. 

T h i s  s o l u t i o n  has  on ly  s u p e r f i c i a l l y  c o n s i d e r e d  a smal l  
p a r t  o f  t he  log i s t i ca l  ac t iv i t i e s  t h a t  w o u l d  be r e q u i r e d  in 
organiz ing  for  an expedi t ion  a compara t ive ly  shor t  dis tance 
f rom the h o m e  base and  for  a shor t  campaign ,  bu t  it suggests 
the e n o r m o u s  p ropor t ions  o f  the logistical task for  a more  se- 
rious enterpr ise .  
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PART TWO 

EDUCATION 



T hus far we have dealt  only with that  par t  o f  organizat ion 
which has to do  with classification of  functions.  T h e  or- 

gan iza t ion  is o f  no  prac t ica l  va lue  un less  every  p a r t  will so 
funct ion that the whole machine  will run  smoothly;  i. e., there  
must  be assurance that the funct ionaries  are fitted and  ready 
to r espond  to any requ i rement s  that may be imposed.  

A considerat ion of  pu re  Logistics can not  be complete ,  
t hen ,  w i t h o u t  s o m e  r e f e r e n c e  to a t h e o r y  o f  p r e p a r i n g  the  
parts of the organizat ion for efficient operat ion.  Efficiency of  
the parts is required.  

Efficiency may be said to be the power  that  accomplishes 
a des igned work; as the state o f  possessing adequate  knowl- 
edge for the pe r fo rmance  of  a duty;  as the  ratio o f  effect pro- 
d u c e d  to t he  e n e r g y  e x p e n d e d  in p r o d u c i n g  it. T h e  
o u t s t a n d i n g  essent ia ls  a p p e a r  to be: power a n d  knowledge as 
subjective; task as objective. T h e  subjective condi t ions  must  be 
p ropor t i oned  to the objective requi rements ;  that  is to say, the 
quanti ty and quality o f  power  and knowledge  to be possessed 
by funct ionaires  in the military machine  must  be measured  
and prov ided  to meet  the r equ i rement s  o f  the task. It is really 
the estimate o f  the task, then,  that  should de t e rmine  the meas- 
ure  o f  efficiency that  must  be condi t ioned.  

Minor  tasks allotted to the  hosts o f  the f ight ing machine  
are widely varied, but  the major  task is the same for all. So, 
while qualifications for minor  tasks require  specialization, fun- 
d a m e n t a l  qua l i f i ca t ions  are  u n i f o r m .  T o  i l lus t ra te :  t he  cap- 
ta in ' s  spec ia l ty  is t h a t  o f  c o n t r o l  t h r o u g h  t he  e x e r c i s e  o f  
c o m m a n d :  the gunner ' s  specialty has to do  with the  manipula-  
tion o f  guns;  ne i ther  the captain nor  the  g u n n e r  is expec ted  to 
be qualified for the other 's  specialty. T h e  great  task for both is 
to defeat  the enemy.  This  may be t h o u g h t  to be a s ta tement  o f  
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the task in so general  terms as to fail to sufficiently suggest  
requisite qualifications, but  this is not so; for, as a practical 
proposi t ion,  if" every unit  o f  the f ight ing machine  is not  im- 
b u e d  wi th  a s t r o n g  i m p u l s e  to win,  t h e  ba t t l e  may  be lost  
t h rough  the defect ion of  one  man,  and  if every unit  is imbued  
with an intense desire to conque r  the enemy,  the battle is al- 
ready almost won. T h e  individual  qualities that  suppo r t  the 
winning  impulse  are: will, resolution,  application,  p ro longed  
a t t en t ion ,  p e r s e v e r a n c e ,  c lear  c o n c e p t i o n s  o f  e n d  and  pur -  
pose, and  physical and  moral  courage.  These  qualities largely 
satisfy the e lement  o f  power in efficiency; they consti tute the 
impulse to action, while the guide  to action is in the knowledge 
e l e m e n t  o f  eff ic iency.  Th i s  knowledge qua l i f i ca t ion  is o f  two 
classes: specialization,  a l ready m e n t i o n e d ,  and  f u n d a m e n t a l  
knowledge,  or  an u n d e r s t a n d i n g  of  the laws of  Nature,  which 
must  be c o m m o n  to every e l emen t  o f  the machine.  

While it can not  be said that it is as essential fox tile lowest 
subordina te  to be "efficient" as for the c o m m a n d e r ,  since the 
resuhs o f  the latter's inefficiency will be more  widely distrib- 
uted,  there  may be occasions when the stupidity o f  the lowest 
subordina te  may lose a battle u p o n  which the fate o f  an em- 
pire hangs. 

It is said that  the great  Frederick's  in fan t rymen  were kept  
in line t h rough  fear o f  the sergeant  who walked behind  with a 
stick, and  that  as between the enemy  in f ront  and the cat-o'- 
nine-tails in rear, the soldier chose to brave the former .  But 
that  was in the day of  small armies of  compact  masses, when 
wars were not  the  terrifically energet ic  and scientific affairs 
that  they are today. Forty-five years ago the analytical Ger- 
mans  realized t h a t - -  

With the intensity of fire attained by modern arma- 
ments (in 1870) the combat and tactical formations have 
become cor respond ing ly  loose. How is one,  with this 
looseness, to control  scattered bodies of  men, so as to 
maintain their cohesion, keep their direction, and force 
them up to the shock? "~5 

This  means that, with m o d e r n  wide deployments ,  the in- 
dividual in fan t ryman  must  be qualified to act with intelligence 
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so that  he can be relied u p o n  to proper ly  act in the initiative 
and coopera te  with his flanks. 

With the ship in action we f ind a similar condi t ion.  T h e  
captain can not  be everywhere  in his ship, nor  the officer 
everywhere  in his turret ,  at the same momen t .  In the  over- 
whe lming  confus ion  of  battle each man  must  be able to re- 
spond  instantly to ex t raord inary  situations. Really high intelli- 
gence may be d e m a n d e d  o f  the lowest unit,  say, in case o f  
accident in the engine-  or  boiler-rooms, or  in case o f  the oc- 
cur rence  o f  the un fo reseen  in the a m m u n i t i o n  magazine.  T h e  
"man on the spot" can not  justly be b lamed when his initiative 
is s tupid if he does not  u n d e r s t a n d  the relation o f  cause and 
effect in a wide range  of  p h e n o m e n a .  

With this view of  the necessity for  efficiency, we are next  
concerned  with the means  of" a t ta ining efficiency, which means  
is usually asserted to be training.  What,  then,  is training? 

A dict ionary defini t ion runs  thus: "Systematic instruct ion 
and drill, as in some trade, art, or  profession;  methodical  tui- 
tion o f  mind  or  body; course o f  educat ion."  Educat ion is de- 
f ined as "the systematic d e v e l o p m e n t  and cultivation of  the 
n o r m a l  p o w e r s  o f  in te l l ec t ,  f e e l i ng ,  a n d  c o n d u c t ,  so as to 
r ende r  them efficient in some part icular  form of  living, or  for 
life in general ."  T o  educate  is to "develop the normal  faculties 
by systematic training,  instruction,  and  discpline. ''56 

Tra in ing  has special re ference  to the d e v e l o p m e n t  o f  fac- 
ulties in execution (art), while educat ion c o m p r e h e n d s  the to- 
tality of  d e v e l o p m e n t  o f  a living being. T h e  member s  o f  the 
f ighting personnel  must  have someth ing  more  than training; 
feelings must  be "educa ted"  in o r d e r  to give patriotic impulses 
and  to d e v e l o p  the  a p p r e c i a t i v e  facul t ies .  In  shor t ,  to fully 
comple te  the organizat ion,  educat ion  is necessary, and,  as we 
have already seen, the whole personne l  mus t  be educated.  

But  educat ion,  according to the defini t ion,  is a process o f  
wide range.  While we shall probably conclude  in the end  that  
educat ion in this broad sense is requisite, we may first look tor  
the necessity o f  educa t ing  the personnel  in a na r rower  sense, 
regard ing  educat ion as the "universal dis tr ibut ion of" extant  
k n o w l e d g e , "  w i thou t  r e g a r d i n g  ques t i ons  of" d i sc ip l ine  and  
culture,  but  taking account  solely of" informat ion .  5v 

Since every m e m b e r  o f  the f ight ing machine  may be re- 
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qui red ,  at any m o m e n t ,  to es t imate  a diff icul t  s i tuat ion and  
take the r ight  action, he mus t  have suff ic ient  genera l  knowl- 
edge  to be able to reach the  right conclusion.  T h e  m e r e  fact 
that  the  individual  may  be normal ,  or  even m o r e  than nor-  
mal ly  a c t i v e - m i n d e d ,  d o e s  no t  i n s u r e  t he  c o r r e c t n e s s  o f  his 
conclusions.  Mazzini said: 

Without education you are incapable of  rightly choos- 
ing between good and evil; . . .  you can not arrive at a cor- 
rect definition and comprehension of" your own mission; 
. . .  without it your faculties lie dormant and unfruitful. 58 

Lester  Ward  says: 

To  minds devoid of  general  knowledge  all special 
knowledge presents a chaos . . . .  The mind is in a state of  
confus ion  and bewi lde rmen t ,  and t h o u g h t  in such a 
mind,  if it can be so called,  fo rms  no guide  to life or  
action. 5'-~ 

By knowledge he does  not  imply the idea o f  memor i z ing  a 
mass  o f  fac t s ,  b u t  he  m e a n s  k n o w l e d g e  o f  laws a n d  
p r inc ip les - -genera l i zed  knowledge ,  " u n d e r  which all facts and  
details necessari ly fall." 

Causali ty is the  most  f u n d a m e n t a l  o f  all the  faculties o f  
the  h u m a n  mind.  Man is d i f f e r en t i a t ed  f rom the animal  by his 
p o w e r  o f  rat iocinat ion;  it is his na tu re  to reason a b o u t  his sur- 
round ings ;  when  his conclusions  are  false, it is because  he has 
failed to assemble,  o r  cons ider ,  all the  facts mater ial  to the case 
r easoned  about .  For  example ,  in ancient  America ,  d u r i n g  a 
per iod  o f  advanced  civilization when  men  reasoned  much,  it is 
said that  as many  as e ighty t h o u s a n d  willing h u m a n  victims 
were  sacrificed on the t o m b  o f  a chief.  This  was a logical pro-  
ceed ing  based  on false premises .  It was then  reasoned  that  
since a chieftain on ear th  mus t  be a c c o m p a n i e d  by a consider-  
able force  o f  p ro tec to rs  and  servants  d u r i n g  a j o u r n e y ,  he will 
r equ i re  certainly as large a force  tO serve him on tile grea t  
j o u r n e y  into the U n k n o w n  for  an in te rminab le  sojourn .  6° 

Animals  are  said not  to reason,  bu t  they certainly have a 
certain a m o u n t  o f  k n o w l e d g e - - s u f f i c i e n t  for  their  n e e d s - - a n d  
so their  abs tent ion  f rom reason ing  keeps  them out  o f  e r ror .  
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Ignorance is comparatively safe. It is error that does 
the mischief, and the s t ronger  the reasoning faculities 
working upon meager materials, the more misleading and 
disastrous the erroneous conclusions thus drawn are for 
mankind. 

Of course, the great desideratum is to supply the data 
for thinking . . . .  but the problem is, how to do this. Truth  
is unattractive. Error charms. It holds out all manner of 
false hopes. It is a siren song that  lures frail mar iners  
upon desert isles, where, with nothing to nourish the soul, 
they perish and leave their bones to bleach upon the bar- 
ren sand. All the shores of the great ocean of Time are 
strewn with these whi tened  skeletons o f  misgu ided  
thought. 61 

T h e  point  is, tha t  even if  the off icer  does not  expect  rea- 
soning faculties a m o n g  his men,  and  requires  only blind obe- 
dience,  he can not  prevent  them f rom reasoning.  Man will, 
and  must ,  reason. He will not  rest in mere  animal  ignorance ,  
but, if un ins t ruc ted ,  will be in a state o f  con fused  er ror .  W h a t  
a d i f f e rence  the lack o f  a single fact or  the misconcept ion  o f  a 
single principle may make  in the conclusions o f  ou r  reasoning!  
In the solution o f  mili tary problems,  for  instance,  the condi-  
t i ons  p r o p o s e d  as to s t r e n g t h  a n d  d i s p o s i t i o n  o f  o p p o s i n g  
forces in being a l te red  ever  so slightly may d e m a n d  an en- 
tirely d i f f e r en t  solution. A logical mind  will not  lead its posses- 
sor to a correct  conclusion wi thout  full i n fo rma t ion  about  the 
quest ion in hand .  

Ward  makes the s tar t l ing assert ion that  every h u m a n  be- 
ing o f  ma tu r e  age and  sound  m i n d  should  be put  in posses- 
sion of  all that  is known.  He explains thus: 

Such a proposition may sound Utopian, but it is not 
at all so when the idea is fully grasped. It would perhaps 
be c learer  to some minds to say that  every such being 
should be in possession of all truth . . . .  When the great 
truths are known, every minor truth, every small item of" 
knowledge, every detail in the whole range of experience 
and of  nature, finds its place immediately the moment it 
is presented to consciousness. And only to a mind in pos- 
session of" genera l  t ru ths  do such detai ls  possess any 
meaning or any value. '~2 
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T h e  guid ing  principle  in accompl ishing educat ion  should  
be that the most general  knowledge  is the most  practical. Such 
generalities, o f  which we should  have knowledge,  are the laws 
of" nature .  They  are related to each o the r  as cause and  effect. 
To  unde r s t and  these laws, we must  study t hem in this rela- 
tion. Thus ,  in o rde r  to u n d e r s t a n d  psychology, we must  know 
the fundamen ta l  laws of  life biology; but  biology shows the 
living being to be a chemical organism;  chemistry is based on 
physics, and physics on cosmic as t ronomy;  the natural  o rde r  
of  s tudying these subjects should,  then,  be as t ronomy,  physics, 
c h e m i s t r y ,  b iology,  p sycho logy .  In  a c q u i r i n g  k n o w l e d g e  o f  
each  p r i n c i p l e  in this  causa l  o r d e r  the  l e a r n e r  is, at eve ry  
stage, on sure g round ;  his mental  a tmosphe re  is clear. I f  the 
body of  his knowledge may be l ikened to a tall s t ructure ,  he 
can be sure, when at the top, of  every e l emen t  beneath  hiin. 
Any o ther  o rde r  o f  learning must  make  for confus ion  and the 
process be tedious and s tumbling,  while the natural  o rde r  may 
be pu r sued  with pleasure  and  exhilarat ion.  

It well may be asked if this theory of  synthetic educat ion 
may be applied in the t ra ining o f  a f ight ing force. And,  if" it 
may, to what  extent? Should  only the officers be so trained? 
Or  should we include every man  in the organizat ion? How 
does this scheme harmonize  with the idea o f  specialization? 

T o  answer the last quest ion first: Specialization would be 
p romoted ,  to t  only after  mas te r ing  the fundamen ta l  laws can 
o n e  k n o w  for  w h a t  spec ia l ty  he  is bes t  f i t t ed ;  t h e n ,  aga in ,  
when he begins work in his specialty he is on sure g round ,  
e m a n c i p a t e d  f r o m  s t u d i e s  o u t s i d e  o f  his spec ia l ty ;  on  the  
o ther  hand,  when educat ion  is not  in natural  o rde r  there  can 
be no assurance that  the beg inn ing  of  specialization is prop-  
erly t imed as to qualifications or  proper ly  placed as to kind. 

This  disposes o f  the o the r  quest ions p roposed ,  for the du- 
ties of" officers and enlisted me n  are merely specializations; 
these two great  divisions o f  labor in military organizat ion are 
r e p r e s e n t e d  by the  c h a r a c t e r i s t i c s  command a n d  obedience, 
which are, respectively, direction and execution. T h e  two are on 
c o m m o n  g r o u n d  as to f u n d a m e n t a l  laws, s ince t he  o f f i c e r  
must  know" what  c o m m a n d  is applicable to a certain situation, 
and be assured,  f rom his knowledge,  that  he is not  giving an 
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o r d e r  impossible o f  execut ion;  and  the  enlisted m a n  mus t  un-  
de r s t and  such laws, in o r d e r  to know how to execu te  the com- 
mand ,  for the off icer  can not p r e t e n d  to tell his subord ina te  in 
full detail how to do  every  act i lnplied in the execut ion;  for  
the off icer  to follow out  the  details would  be con t r a ry  to the  
whole theory  o f  c o m m a n d  and  obed ience  or  d i rec t ion and  ex- 
ecut ion.  T h e  tre~°,d of" progress  in m o d e r n  mili tary organiza-  
tion is toward  decent ra l iza t ion  in e x e c u t i o n - - t h e  d e v e l o p m e n t  
o f  t he  in i t i a t ive  in s u b o r d i n a t e s .  T h e  c o m m a n d e r  of" m a n y  
units issues  his o r d e r  in genera l  terms,  specifying only st) far  
as is necessary to secure  un i ted  action; the  c o m m a n d e r  of" each 
unit  grasps his task out  of" the g r a n d  o r d e r  and ,  in turn ,  issues 
an o r d e r  for  the  e m p l o y m e n t  of" his uni t  wi thout  depr iv ing  his 
subord ina te  heads  o f  d e p a r t m e n t s  of" the power  o f  initiative; 
the petty off icer  receives an o r d e r  f rom his commiss ioned  offi- 
cer  and  parcels ou t  the  work  to the  lowest grades ;  at every  
stage o f  the succession the re  mus t  rest, to a g rea te r  or  lesser 
extent ,  the power  to dec ide  as to m e t hods  o f  execut ion;  there-  
fore,  even the lowest subord ina te  mus t  u n d e r s t a n d  fun-  
damen ta l  laws, some on one  occasion, o thers  on a n o t h e r  
occasion. His knowledge  mus t  be as accurate ,  within its scope, 
as that  o f  the commiss ioned  of f icer  or  o f  the h ighest  com- 
m a n d e r .  T h e  d i f f e r ence  be tween the  knowledge  o f  the lowest 
and  o f  the  highest  is in the  d e g r e e  o f  specialization. At one  
t ime the  genera l  was l ea rn ing  the  private 's duties;  little by little 
his specializations have car r ied  him to h ighe r  c o m m a n d .  T h e  
g rada t ion  o f  specialization is the  very essence o f  mili tary or- 
g a n i z a t i o n ,  a n d  in o r d e r  t h a t  it m a y  f u n c t i o n  t r u e  to t h e  
theory  o f  such organiza t ion  the re  mus t  be a c o m m o n  t ounda -  
tion o f  u n d e r s t a n d i n g  o f  fundamen ta l s ;  o therwise  the  off icer  
can not  mere ly  direct ,  but  must  also execute ,  with the  result  
that  his t ime will be dissipated in mino r  execut ions  when  it 
should  be devo ted  to la rger  funct ions.  

T h e  most  conspicuous  fai lures in civil societies, as well as 
in the mili tary and  naval torces o f  all nations,  a re  f o u n d  in pe- 
nal institutions. A n y o n e  who has observed  pr i soners  can not  
but  be impressed  with e i ther ,  (1) the  stupidity o f  the  major i ty  
as to thei r  genera l  su r round ings ,  o r  (2) the  r em arkab l e  dull- 
ness o f  a few as to some par t icular  aspect  or  aspects o f  thei r  
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sur roundings ,  while acute as to o ther  matters.  Those  o f  the 
first class are thorough ly  ignorant ,  while those o f  the o ther  

• class are abnormal ly  (i.e., unnatural ly)  educated,  usually mani- 
festing a deve lopmen t  along some one  line much  in advance 
of  their  u n d e r s t a n d i n g  of  most  matters.  Every prison adminis-  
tration is embarrassed  by d e m a n d s  for l i terature on advanced 
studies, the requests usually coming  f rom prisoners  who rebel 
against school a t tendance  and  whose records in e lementary  
studies are unsatisfactory. Such unna tu ra l  educat ion causes an 
overbalance that upsets the subject's sense of  p ropor t ion  and  
results in erratic conduc t  and  criminality. T h e  second class o f  
criminals are by far the more  nearly hopeless o f  re format ion ,  
for they can not  be res tored to infantile ignorance  or to a sta- 
tus f rom which they can be normal ly  developed.  In the o the r  
class there  is much  less o f  the overbalance requi r ing  neutrali-  
zation for a good start. 

O n e  p r i son  official ,  a f t e r  c o n s i d e r a b l e  e x p e r i e n c e  with 
prisoners,  arr ived at a similar analysis o f  the personnel  u n d e r  
his care, and  expressed his opinion,  in substance, as follows: 
Men b e c o m e  p r i s o n e r s  because  they  do  no t  a p p r e c i a t e  the  
beauty and value of  normal  living; they know too few of  the 
facts o f  existence to proper ly  est imate it. T h e  remedy,  he con- 
cluded,  lies in supply ing  the deticiency t h rough  a course o f  
lectures explaining the p h e n o m e n a  of  Nature  in their  natural  
order .  

A few years ago the proposi t ion o f  expect ing a lot o f  pris- 
oners  to listen to lectures on  the natural  laws would have ex- 
ci ted the  risibili ty a n d  jes t s  o f  mos t  prac t ica l  c i t i z e n s - - w h o  
would have p re fe r r ed  to hang  the prisoners;  but  today practi- 
cal criminologists have no c o n t e m p t  for such ideas, and  cor- 
rectional institutions are do ing  things along these lines with 
excellent results. 

No doubt ,  however,  some may find a m u s e m e n t  in the pic- 
ture o f  a h a r d e n e d  old cavalryman or a seasoned salt listening, 
with  any  p ro f i t ,  to l e c t u r e s  o f  this  k ind .  S u c h  a m u s e m e n t  
would be justif ied.  T h e  natural  o r d e r  o f  educat ion would be 
opposed ,  on principle,  to the idea o f  beg inn ing  the educat ion  
at the end  of" life; no  such u n d e r t a k in g  can be contempla ted .  
T h e  natural  o rde r  must,  o f  course,  begin with the early peri- 
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ods o f  life. T h e  whole thesis is, that  the natural  o rde r  can not  
be r e v e r s e d  p ro f i t ab ly .  F u r t h e r m o r e ,  it is no t  d e n i e d  tha t  
there  may be much  value in knowledge  that  comes out  o f  
exper ience  i ndependen t ly  o f  theoretical instruction.  But  expe- 
rience is a slow teacher  and the m e t h o d  is costly. It takes expe- 
rience a life-time to do for a man  what systematic instruction 
will accomplish d u r i n g  the formative per iod.  Tile  ins t ructed 
youth will, then,  be as efficient at the beg inn ing  o f  his practi- 
cal career  as will the man  with mere  exper ience  at the end  of" 
his life. 

Admi t t ing  that  the  stated fundamen ta l  educat ion  for en- 
listed m en  is essential to their  highest  efficiency in complicated 
m o d e r n  war, it may be asked how such educat ion is to be at- 
tained. It is said that  the officers o f  every a rmy and navy are 
fully occupied in the rout ine  o f  technics and  that they have no 
t ime for " teaching school" in the elements.  This  difficulty is 
answered by the alternatives o f  e i ther  increasing the officer 
personnel  so that  there  will be sufficient number s  to a t tend to 
all educat ional  requi rements ,  or  by rea r rang ing  the course o f  
c o m m o n  school educat ion  so that it will follow a natural  o rde r  
and  deliver to the a rmy and navy men  proper ly  qualif ied to 
beg in  t e c h n i c a l  t r a i n i n g .  O f  c o u r s e  the  l a t t e r  a l t e r n a t i v e  
implies coopera t ion  between the direct ion of  military policy 
and the educationalists.  T h e r e  is no doub t  but  that, in time, 
the educationalists will coopera te  with all classes of  users of  
educat ion,  industrial  as well as national,  obta ining f rom the 
users specifications o f  what  is d e m a n d e d  and shaping  instruc- 
tion to meet  that d e m a n d .  Such ach ievement  in national effi- 
ciency may not  be realized for a long time, and,  until then,  the 
military must  p repare  its own personnel ,  supply ing  everything 
that  the public schools have omi t ted  and that  is essential. 

This  implies that Army and Navy officers must  be effi- 
cient teachers. T h e r e  is an extremely small par t  o f  their  work- 
ing hours  that is not  employed  in that  capacity. T h e  f ight ing 
machine  is in battle a shor t  time, indeed,  c o m p a r e d  with the 
time spent  in preparat ion-- i .e . ,  in t ra ining or  educat ion.  T h e  
directors of  this prepara t ion ,  the teachers,  should  be familiar 
with the best me thods  o f  impar t ing  instruction;  i.e., should  be 
f ami l i a r  with  t he  sc ience  of" p e d a g o g y ,  wh ich  s h o u l d  be an 
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item in military curriculums. Teaching thus reduced to an art 
would make the officer's task both easier for himself" and more 
effective for the instructed. 

A s s u m i n g  tha t  the  p e r s o n n e l  o f  the  na t iona l  f i gh t i ng  
forces is composed of  men, physically and mentally normal,  
who have an elementary education,  including a knowledge of  
the fundamental  laws of  Nature,  a scheme of" technical educa- 
tion might be outl ined as follows: 

I. Army, Primary. 
(a) Army cadets: 

(1) Such knowledge of foreign languages as may be 
deemed  necessary for the acquirement  of  military 
science through technical literature. 

(2) Sanitation and first aid to the injured. 
(3) Administration, including methods of  doing busi- 

ness with staff departments .  
(4) Military Law and procedure .  
(5) Regulations and customs of" the Army. 
(6) International  Law applicable to armies. 
(7) Mechanical and free-hand drawing and military 

map-making.  
(8) Photography.  
(9) Infantry,  cavalry, and artillery drills, to teach the 

capaci t ies  o f  these  a rms  and  to incu lca t e  disci- 
pline, as well as for the purpose of  affording the 
cade t  an o p p o r t u n i t y  o f  d i s c o v e r i n g  for  which  
arm he is best fitted. 

(10) Pedagogy. 
( ! 1) Psychology. 
(12) Mathematics: descriptive geometry and calculus. 

(b) Enlisted men: 
(1) Sanitation and first aid to the injured. 
(2) Administration. 
(3) Military Law, to the extent of  instructing the man 

as to his legal rights t he reunde r  and as to his legal 
status in the military. 

(4) Regulations and customs of  the Army. 
(5) International  Law applicable to armies, in so far 
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as it regulates the individual soldier's conduct in 
r e la t ion  to e n e m y  c o m b a t a n t s  and  non-com-  
batants. 

II. Army, Secondary. 
(a) Officers." 

(1) Practical and  theore t ica l  ins t ruc t ion  in the  em- 
ployment of  the arm to which the officer is per- 
manently attached. 

(2) Electricity for military use. 
(3) Military history and policy. 

(b) Enlisted men: practical instruction in tile employment  
o f  the  a rm to which  the  so ld ie r  is p e r m a n e n t l y  
attached. 

III. Army, Tertiary. 
(a) Officers: 

(1) T h e o r e t i c a l  i n s t ruc t ion  in the  e m p l o y m e n t  of  
armies in war. 

(2) Duties of  the General Staff. 
(3) Duties of  the Logistical Staff. 

(b) Enlisted men: instruction in the minor  duties of  staff 
work,  such as clerical  work,  m a p - m a k i n g ,  o rde r -  
writing, photography,  etc. 

IV. Navy, Primary. 
(a) Na~o, cadets: 

(1) Such knowledge of  foreign languages as may be 
d e e m e d  necessary for the acqu i r emen t  of  naval 
science through technical literature. 

(2) Sanitation and first aid to the injured. 
(3) Administration, including methods of  doing busi- 

ness with staff departments.  
(4) Naval-Military Law and procedure.  
(5) Regulations and customs of the Navy. 
(6) International Law applicable to the Sea. 
(7) Mechanical and free-hand drawing and map- 

making. 
(8) Photography. 
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(9) Nautical exercises, such as swimming, rowing, and 
sailing. 

(10) Infantry drills, to inculcate discipline. 
(b) Enlisted men: 

(1) Sanitation and first aid to the injured.  
(2) Administration. 
(3) Naval-Mil i tary Law, to the ex ten t  o f  ins t ruc t ing  

the man as to his legal rights t he r eunde r  and as to 
his legal status in the Navy. 

(4) Regulations and customs of  the Navy. 
(5) I n t e rna t i ona l  Law appl icable  to the sea and  sea 

forces, so far as it relates to the individual sailor's 
c o n d u c t  in r e l a t ion  to e n e m y  c o m b a t a n t s  and  
non-combatants.  

V. Navy, Secondary. 
(a) Officers: 

(1) Ins t ruc t ion  in the details  o f  the e m p l o y m e n t  of  
the b r a n c h  to which  the  o f f i ce r  is p e r m a n e n t l y  
attached. 

(2) Naval history and policy. 
(b) Enlisted men: practical instruction in the employment  

of  the  b r a n c h  to which  the  m a n  is p e r m a n e n t l y  
attached. 

VI. Navy, Tertiary. 
(a) Officers: 

(1) T h e o r e t i c a l  i n s t r u c t i o n  in the  e m p l o y m e n t  o f  
fleets in war. 

(2) Duties of  the Navy General  Staff. 
(3) Duties of" the Navy Logistical Staff. 

(b) Enlisted men: instruction in the minor  duties of staff 
work,  such as clerical work,  m a p - m a k i n g ,  photog-  
raphy, order-writing, etc. 

Vacanc ies  in the  g e n e r a l  s ta f f  corps  o f  the  A r m y  and  
Navy should be filled entirely by graduates of  their respective 
staff colleges, the detail carrying with it a certain amount  of  
additional promotion.  Attendance at the staff college should 
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be d e t e r m i n e d  by selection, based u p o n  meri t  and  fitness. T h e  
c o m m a n d i n g  oificers of  certain units should  have author i ty  to 
nomina te  one  or  more  officers annual ly to take a competi t ive 
examinat ion  in technical subjects. Vacancies at the start  college 
should be filled by the  best survivals of" the compet i t ion.  T h e  
fact that  a staff detail p romised  extra p romo t ion  would be an 
incentive to officers to try for the staff college, and  would spur  
t h e m  to t h e i r  best  e f f o r t s  f r o m  th e  m o m e n t  t h e y  d e c i d e d  
u p o n  a military or  naval career.  
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in field army, 64 
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win, 90 
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Coast defense establishment, 57, 

58 
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win, 90 
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in problem, 77 
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58 

combined with dockyard, 59 
Defensive, the, organization for, 

66 
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conditions, 90 
Deserters, return of from abroad, 

34 
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15, 18 
Diplomatic negotiation, 65 
Direction and execution as divi- 
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Disbursing funds, 52 
Discipline, under general staff, 51 

and culture, 91 
taught by drills in army educa- 

tion, 98 
in navy education, 100 

Division of labor, aim of Logistics, 
29 

in German Great General Staff, 
32 

command and obedience in, 94 
Divisions, army, duties of staff of 

in Germany, 34, 36 
administrative unit, 64 

Divisions, navy, place in organiza- 
tion, 59 

like army division, 64 
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Establishment 
Drawing, in army education, 98 

in navy education, 99 
Drills, as logistical function, 20 

in army education, 98 
in navy education, 100 

Duplication, avoid to secure 
economy, 72 

Economy, German department of 
military, 30 
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44-45 

will win war, 72 

war economy to secure maxi- 
mum injury to enemy, 72 

re weapons, 72 
in Logistics, 72 

Education, under general staff, 51 
of logicical functionaires, 51 
defined, 91 
information, 91 
synthetic, 94 
of officers and enlisted men, 94 
re specialization, 94 
users of, 97 
technical, scheme of, for army, 

98 
technical, scheme of, for navy, 

100 
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users of education, 97 
Effect, cause and, 91, 94 
Efficiency, demands certain stand- 

ardizadons, 45 
defined, 89 
means of attaining, 91, 97 

Engineer, duties, 20 
mechanical, in navy, 55 
fleet, 58 
mechanical, in coast defense es- 

tablishments, 58 
ship, 59 
army. 62 
field army, 63 
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77, 78 
Enlisted men, education of, 94 

in educational scheme of army, 
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in educational scheme of navy, 
100 
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Equipment, supply, Logistics, 10 
Error, charms and is dangerous, 

93 
of man, 93 

Estimate, of the situation, 11 
of the situation, von Moltke's, 27 
money, 52 
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Ethical affairs, 52 
Execution, direction and, as 

divions of labor, 94-95 
Experience, costly as teacher, 22, 

97 
External Affairs, navy, chief of, 54 

assistant for in fleet, 57 
assistant for in home shore es- 

tablishment, 58 
assistant for in coast defense 

establishmenut, 58 
army, chief of, 62 
assistant for in field army, 63 

Factory preparedness, 71 
Failures, social, in prisons, 95 
Fighting, mediums of, 3 
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machine needs cooperation of 

laborers, 69 
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for everything but war, 71 
Finance, in German system, 30, 36 

and supply, 55 
in fleet, 58 
in coast defense establishments, 

59 
ship, 60 
army, 63 
field army, 64 
regiment, 64 
in problem, 77 

First Aid, in army education, 98 
in navy education, 99-100 

Fleet, in organization, 57 
chief of staff of, 57 
assistant for personnel of, 57 
operations of, 57 
exterual affairs of, 57 
army equivalent of, 63 
train of, 75 
employment of, education, 100 

Food, plenty of for Russian cam- 
paign, 12 

Foreign Affairs, head of depart- 
ment of, in Strategy, 45 

Formations, tactical, loose, 90 

Fortications in German organiza- 
tion, 30 

Fortresses, staff at, in Germany, 33 
Frederick the Great, infantry of, 

9O 
Fuel consumption, in problem, 75, 

78 

Games, war, 74 
Garrison administration, German, 

36 
General Staff, 5 

of divisions in Germany, 33 
chief of, has jurisdiction over 

adjudantur and 
intendantur, 36 

of navy, 48 
homogeneous with logistical 

staff, 49 
authority in, 49 
a corporation, 50 
prime function to formulate tac- 

tical plans, 50 
other functions of, 51 
of navy, 53 
of home shore establishments, 

58 
of coast defense establishments, 

58 
of ship, represented by captain 

and adjutant, 59 
of army, 62 
of corps, 62 
of field army, 63 
instructions in duties of, army, 

99 
in navy education, I00 

General will, represented by cen- 
tral power of state, 38 

Geographical, statistical division in 
German staff, 33 

German Army, 27 
German Great General Staff, 31 

officers of, how trained, 32 
officers of returned to troops, 32 
chief of, 31-32 
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assistants to chief of, 32 
divisions of labor in, 32 

Government, civil, in occupied ter- 
ritory, 52 

Historical records of campaigns, 
35 

History, military, division of in 
German staff, 33 

in educational scheme, 99-100 
Home Shore Establishment, 57-58 

chief of staff" of, 58 
assistant ['or personnel of, 58 
assistant for external affairs of, 

58 
logistical affairs of, 58 

Hood, General, in Atlanta cam- 
paign, 23 

Hospital, service in Russian cam- 
paign, 16 

place in Logisitics, 20 
corps administration, 36 
service standardized, 44 
under Logistics, 52 
requirements of service, in prob- 

lem, 77 
ships, in problem, 77, 80 

How to execute, is problem of im- 
mediate commander, 39 

Ignorance, is safe, 93 
Indoctrination for laborers, 68 
Infantrymen, of Frederick the 

Great, 90 
Information, belated, 16 

organized collection of, 17, 20 
collecting, by German staff, 32, 

34 
valuation of, 34 
in reference to education, 91 

Initiative, 20 
Inspections, under general staff, 

51 
Instructions, war, 34 
Intelligence, bureau of, and Logis- 

tics, 45 

head of bureau of, in Strategy, 
46 

duties of, 46 
Iutcndantur, German official, 34, 

35 
under chief of staff, 36 

Interchangeability of weapons, 43 
International Law, in Board of 

Strategy, 45 
in army education, 98 
in navy education, 99 

Invalid system, 30 
Invalids, in problem, 77 
Inventions, promote Logistics, 3 

Jomini, Baron de, contribution to 
the literature of Logistics, 1 

historiographer to Napoleon, f 

Knowledge, element of efficiency, 
89 

meaning of, 92 
general, most practical, 94 
difference between knowledge 

of lowest and highest mili- 
tary units, 95 

Labor, division of, is aim of Logis- 
tics, 29 

division of German staff, 32 
command and obedience as, 94 

Laboring man, his co6peration re- 
quired to support fighting 
machine, 69 

care for his social condition, 69 
secure his loyalty, 69 

Languages, in army education, 98 
in navy education, 99 

Law, International, in Board of 
Strategy, 45 

International, in army education, 
98 

Military, in army education, 98 
International and Military, in navy 

education, 99-100 
Legal services, part of logisitical 

work, 52, 56 
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in fleet, 58 
in coast defense establishment, 

59 
for ships, 60 
army, 63 
field army, 64 
regiment, 64 
in problem, 88 

l.ogistical, board, 15 
features consolidated, 45 
navy staff of, 49 
staff homogeneous with general 

staff, 49 
staff authority, 49 
meetings of" staff, 50 
staff functions, 51 
staff, fleet, 58 
staff of  home shore establish- 

ment, 58 
staff of  coast defense establish- 

ment, 58 
staff, army, 62 
staff for field army, 63 
problem, 74 
activities, in problem, 76, 78 
army education in logistical 

functions, 99 
navy education in logistical func- 

tions, 100 
Logistics, paucity of  literature of, 

1 ,2  
said to be transportation and 

supply, 1 
likened to stage management,  2 
parvenu in science, 2 
evolution of, 2 
obscurity of, explained, 3 
not merely transportation and 

supply, 10 
must be defined for sake of  or- 

ganization, I 1 
place in organization, 14 
summary of, 19-20 
in Atlanta campaign, 23-25 
aim of, 29 
specialized function, 42 
and intelligence service, 45 

national, 45 
peace-time, 68 
duty of  to prepare laboring man, 

69 
economy of, 72 
problem in, 74 
includes education, 89 

Machine, fighting, 65 
kinds of, 65 

Madfinery, construction and re- 
pair of, 53 

Machines, for making war mate- 
rial, preared in peace, 71 

Man, difference from animal, 92 
reasoning faculties of, 92 
must reason, 93 
confused error  of, 93 
should know general truths, 93 

"Man on tile Spot," 91 
Maneuvers, chart, 74 
Maps, lack of, 15 

collection of, 20 
staff duties re, 34 

Marches, 34 
Materials, raw, legislation re, 71 

commission for, 71 
Mathematics, in army education, 

98 
Manufacture of  war products, ad- 

vanced information for, 71 
Manufacturing, provide for war 

consumption, 71 
private companies made ready 

in peace for war require- 
ments, 71 

Medical, division in German sys- 
tem, 31 

Medical service, in Logistics, 55 
fleet, 58 
coast defense establishments, 59 
ship, 60 
army, 63 
regiment, 64 
field army, 63 
in problem, 77 
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Medico-Surgical Military Academy, 
31 

Militia, naval, chief of, 54 
army, chief of, 62 

Minister of Marine, political head 
of the Navy, 5g 

assisted by two staffs, 48-49 
Ministry of War, German, 29 
Mission, education necessary to in- 

dividual to determine, 92 
Mobilizing war resources, 72 
Moltke, General von, estimate of 

the situation, 27 
Mounted troops, in German or- 

ganization, 31 
Munitions, supply of, 68 

British Muntions Act to prevent 
strikes, 70 

Napoleon, never used word "'logis- 
tics," l 

his historiographer, 1 
multiplicity of duties of, 15 
size of his army, 15 
his attention to details, 15 
his army strength in Russia, 16 

National Board of Strategy, has 
the centralized control, 40 

only one board of strategy, 42 
controls national logistics, 45 
organization of, outlined, 45 
has an administrative officer, 46 
clerical force of, 46 
economic affairs of, 46 
organ of expression of, 46 
secretary of, 46 
makes strategical estimates, 48 

Natural order of study, 94 
Nature, laws of, 90 

are the generalities that man 
should know, 98 

Navy, Department receives task 
from Strategy Board, 41 

administrative units, 41 
head of department o[, in Strat- 

egy, 45 
officers of, in Strategy, 46 

functions of, tactical and logis- 
tical, 48 

head of, assisted by two staffs, 48 
mission of, 49 
general staff of, 49 
logistical staff of, 49 
organization of, outlined, 53 
militia, chief of, 54 

Nautical exercises, part of navy ed- 
ucation, 99 

Offensive, the, organization de- 
signed for, 66 

Officers, preparation of, for Civil 
War, 21 

German training of, 32 
German, returned to troops 

from staff, 32 
education of, 94 
as teachers, 97-98 

secondary education of, in army, 
99 

secondary education of, in navy, 
100 

Operations, navy, chief of, 54 
assistant for, in fleet, 57 
army, chief of, 62 
assistant for, in field army, 63 

Orders, transmission of, 34 
Ordnance, standardized, 43 

in Logistics, 55 
fleet, 58 
ship, 59 
army, 63 
field army, 63 
in problem, 77 

Organization, lack of caused 
French defeat in Russia, 19 

in Germany, 29 
made by general staff, 51 
re education, 89 

Organization, not only for peace, 
but for war, 71 

Pay, duties of, under Logistics, 52 
Peace, years of in proportion to 

war years, 3 
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way to, lies in perfection of  war 
lneans, 4 

Pedagog3', in army education, 98 
Penal, institutions, 95 
Pensions, in German organiza- 

tions, 30 
under  Logistics, 52, 56 
fleet, 58 
coast detense establishments, 59 
army, 63 
field army, 64 

Perseverence, necessary to win, 90 
Personal affairs, division of  in 

Germany, 31 
of  officers, 32 

Personnel, under  general staff, 51 
assignments and promotions of, 

51 
pay of, 52 

Navy, chief of, 53 
assistant for, in fleet, 57 

assistant [or, in home shore es- 
tablishments, 58 

assistant for, in coast defense es- 
tablishments, 58 

Army, chief of, 62 
assistant for, in field army, 63 

munitions factories must be in- 
doctrinated, 68 

Photography, in army education, 
98 

in navy, 99 
Physics, relation of, to other 

branches of  knowledge, 94 
Plans, German, 34 
Police, military, 15, 20 

under  Sherman, 25 
army, 63 
field army, 64 

Policy, study of, in educational sys- 
tem, 99--100 

Political questions, in general staff, 
34 

power controls fighting force 
through Strategy, 39 

authority decides what is to be 
done, 39 

Posts, permanent  military, 63 
Power, element of  efficiency, 89 
Preparation, neglected in past 

wal-s, 3 
cannot be made in complete se- 

crecy, 5 
of  our  officers at beginning of  

Civil War, 21 
lack of, creates confusion, 22 
not complete until laboring man 

is prepared, 69 
Prisoners, analysis of, 95 
Private companies and war muni- 

tions, 71 
Probabilities of  war not estimated 

before American Civil War, 
3O 

Procedure, rules of, for general 
staff, 51 

Products. See War Products 
Promotions, under  general staff, 

51 
under  logistical staff, 52 

Psychology, based on what, 94 
in army education, 98 

Public Works, in Logistics, 56 
home shore establishments, 58 
coast defense establishments, 59 

"Pure" versus "Applied," 5 

Qualifications, for admission to lo- 
gistical staff, 52 

of  military character, 89 
Quartermaster, duties of" defined, 

under  Sherman, 23 

Railway, service under  General 
Sherman, 23 

in Prussian concentration, 27 
time-tables prepared, 27 
Brigade, 32 
Division, in Great General Staff, 

33 
Rations, components of, in prob- 

lem, 8,5--85 
computation of, 80-82 

Raw materials, legislation re, 71 
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commission for, 71 
" - -  Stuff Bureau," 71 

Reconnaissance, staff duties re, 34 
in war, 35 

Records, historical, of campaigns, 
35 

Regiment, as a unit, 64 
logistical staff of, 64 

Regulations. instructions in, for 
army education, 98 

in navy education, 99-100 
Religious affairs, part of logistical 

duties, 52, 56 
fleet, 58 
coast defense establishment, 59 
ship, 60 
army, 63 
regiment, 64 
in problem, 78 

Remounts, German systems, 31 
army, 63 
field army, 63 

Repair, ships, in problem, 79-80 
Repairing, logistical work, 20 
Resistance, elimination of, to 

State's policies, is object of 
the State in war, 38 

Resolution, quality to win, 90 
Resources, enemy's and our own, 

compared, 29 
applied to requirements of Strat- 

egy, 29 
competition in mobilizing, 72 

Riding Institute, 31 
Road-making, 20 
Rowing in naval education, 99 
Rules of procedure for general 

staff, 51 
Russian, campaign, a logistical fail- 

ure, 2, 12 
army strength, opposing Napo- 

leon. 16 

Sailing, in naval education, 99 
standardization of, 44 
under Logistics, 52 
in logistical staff, 55 

in fleet, 58 
coast defense establishment, 

59 
ship, 60 
army, 63 
field army, 64 
regiment, 64 
in problem, 77 
Sanitation, in army education, 

98 
in navy education, 99-100 

Science of war, 22 
Secretary of the Navy, political 

head of navy, 48 
assisted by two staffs, 48 

"Service" branch of German or- 
ganization. 30 

Shelter, 34 
Sherman, General, and Logistics, 

23 
organized railway service, 23 
his difficulties in obtaining a 

staff, 23 
his campaign in Georgia almost 

entirely Logistics, 24 
his organization an historical 

step in Logistics, 26 
Ship, in organization, 59 

captain and adjutant of, 59 
logistical staff of, 59 
smallest navy administrative 

unit, 64 
in action, division of labor, 91 
Ships, hospital and ambulance, in 

problem, 77, 78 
repair, in problem, 79 
ammunition, in problem, 79, 80 
supply, in problem, 79, 80 
tactical employment of, in prob- 

lem, 79, 80, 82-85 
Shiloh, battle of, 22 
Shirking. under Sherman, 25 
Shock, in Tactics, 90 
Shore establishments, administra- 

tion of, 53 
home, 57-58 
chief of staff of, 58 
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assistant for personnel,  58 
assistant for external affairs, 58 
logistical staff  of, 58 
combined with coast detense es- 

tablishment, 59 
Sick, care of, l0 
Signal service, 55 

fleet, 5 8  
coast defense establishments, 59 
ship, 60 
army, 63 
field army, 64 
regiment, 64 
in problem, 78 

Sociological work required to pre- 
pare laboring man for war, 
69-70 

introduce schools for laboring 
man, 70 

Soldier, cost of, in different coun- 
tries, 72 

Spanish-American War, lessons 
from, 43 

Specifications for war supplies pre- 
pared in peace, 71 

Squadron, Navy tactical unit, 64 
Staff College, Navy, chief of, 54 

Army, chief of, 62 
Staff, general. See also General 

Staff 
Napoleon's in Russia, numbers  

of, 19 
difficulties of  General 

Sherman's,  23 
German Great General Staff. 31 
officers specialists, 49 
corps, vacancies in, filled how, 

100 
State, object of, when at war, 38 

determines when policies are be- 
ing resisted, 38 

head of Depar tment  of, a mem- 
ber of  Strategy, 45 

needs fighting machine to en- 
force policies, 65 

Straggling, under  General 
Sherman, 25 

Strategy, meaning of, 1, 5 
Evolution of, 2 
defined, 9 
controlled by political power, 39 
details of, determined by mili- 

tary experts, 40 
National Board of, 40, 42, 74 
National Board of, makes stra- 

tegic estimate, 40 
and Tactics not all of  the study 

of  War, 74 
every problem in should be 

solved logistically, 74 
Strikes, effect o f  in time of  war, 69 
Subsistence, logistical functiorl, 10, 

52, 57 
in German organization, 30 
in fleet, 58 
ship, 60 
army, 63 
field army, 64 
regiment, 64 
in problem, 78 

Supplies, in kind, 36 
under  Logistics, 52 

Supply, 10, 20, 55 
fleet, 58 
coast defense establishment, 59 
ship, 60 
army, 63 
field army, 64 
regiment,  64 
needs of  Germany 

underest imated,  68 
relation to labor, 69 
in problem, 77, 80 

Surveys, trigonometrical,  33 
topographical,  33 
cartographical,  33 

Swimming, in naval education 
scheme, 99 

Tactical, formations loose, 90 
Tactics, meaning of, 1, 2 

most ancient war labor, 2 
defined, 9 
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specialized function, 42 
Tactics and Strategy not all of the 

study of War, 74 
every problem in should be 

solved logisitically, 74 
education in, 98- I00  

Tankers, capacity of, in problem, 
82 

Task, element of efficiency, 89 
minor and major, 89-90 

Teachers, army and navy officers 
as, 97 

Team-work, 4 
Technical instruction, in educa- 

tional scheme, army, 98-99 
in education of navy, 99-100 

Topographical, survey, 33 
sketches, 34 

Train, fleet, in problem, 76, 81 
Training defined, 91 
Transport, delay of, in Russain 

campaign, 13 
river, 13, 14 

Transportation, not lacking in 
Russian campaign, 14 

is a part of  logistical work, 
19-20, 52, 56 

in German Staff, 34 
fleet, 58 
coast defense establishment, 59 
ship, 60 
army, 63 
field army, 64 
regiment, 64 
in problem, 77-78 

Treasury, military, in German War 
Ministry, 31 

Trigonometrical survey, 33 
Truth  is unattractive, 93 
Truths, great and minor, 93 

Uniforms, standardized, 43 

Vacancies in staff corps, how filled, 
100 

Vessels, carrying, 76 

War, in primitive stage of develop- 
ment, 3, 4 

mediums of, 3 
business factor of, 4 
art of, 9 
conduct of, 9 
science of, 22 
ministry of, German, 29, 31, 32 
instructions, 34 
object of, how attained, 39 
department of, receives task 

from Board of Strategy, 40 
head of department of, is in 

Strategy, 46 
Ministry of, 62 
products of, and manufactures, 

72 
is a competition in mobilizing re- 

sources, 72 
credits, 72 
organize for, 71 
games, 74 
army instruction in handling 

armies in, 99 
navy instruction in handling 

fleets in, 100 
Wars, numbers of, recorded in his- 

tory, 3 
years of, in proportion to years 

of peace, 3 
Waste, eliminated by organization, 

49 
Weapons, economical, defined, 72 
Will, general (See also General will), 

quality to win, 90 
Winning, impulse, requires what 

individual qualities, 90 
Work of war, divisions of, 1, 11 
Works, Public, 56 

home shore establishments, 58 
coast defense establishments, 59 
army, 62 
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