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O n 16 March 1802, the Congress of the United Sta tes 
authorized President Thoma s Jefferson to orga nize a 
Corps of Engineers, which "shall be stationed at West 

Point , New York," and "shall constitute a military academy," 
with classes beginning in April 1802.1 The academy progressed 
from a disorganized and largely unkno wn institute to one with 
a record of high academic excellence, producing officers who 
wo uld make a name for themselves in milit ary and civil affa irs. 
While the graduates of West Point distinguished themsel ves 
in different branches within the Army, attesting to the qua lity 
of their milit ary education, the curriculum was designed to 
provide an engineering education to supply the United States 
with trained engineers. 

Jefferson Davis summarized a widely held opin ion of the 
value of West Point graduates in a report made to Congress: 

Nea rly all great pu blic works of the country, the river 
and harbor works, the ligh thouses, and eVeil the public 
bu ild ings , have been direc ted by its graduates; they 
were the p ioneers in the construct ion of railroad, and 
among the teachers of that art; and the great scientific 
works of the governmen t ha ve been chiefly conducted 
by them. The military services ofits gra duates hav e been 
eve r more conspicuous tha n those in engin eeri ng and 
scien ce . The fo rtifica tions, the improvements in 
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ordnance and sma ll a rm s , the con du ct of the 
geographical and other scientific lab ors carried Oil in 
connection with the operat ion of troops, equally attest 
the character of the instruc tion impa rted at West Point. 
Ever since the organization of the governme nt, pe rpetual 
Indian warfare has kept the larger par t of the A rmy in 
active ope ration on the fro ntier and in the barren plains 
and mountains ofthe interio r. The du ties are ha rassing 
and entail great pri vation and exposure: they call for. 
the exercise ojall the best qualities ofthe soldier which, 
tried by this severe test, the graduates have been found 
to poss ess in an eminent degree.2 

Choosing Sides 

O n 6 March 1861, after the Sou th seceded from the 
Unite d States, the Pr o vision al Con gre ss of the 
Confedera te States of America passed "an act for the 

establishment and organization of the (Confederate) Army." 
Among other provisions, it called for the establishment of the 
Confederate Corps of Engineers. ' 

Since the primary source of men trained in the skills of artillery 
and engineering for the United States was West Point, those 
who attended classes together, as well as those who provided 
the instructio n, chose sides when the Civil War began. (For 
example, in Janua ry 1861 , the superi ntende nt of West Point 
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was Captain P.G.T. Beauregard . Four months later- as a newly 
promoted general-his troops opened fire on South Carolina 's 
Fort Sumter (see phot o at left) , a Union fort commanded by 
Major R. And erson , who years earlier had been the artill ery 
instru ctor for cadet Beauregard at West Point.' ) 

The Union Army received the greater share of these officers 
and the exp erience they brought with them. Of the 65 cadets 
who had resigned from West Point and accepted commissions 
in the Confederate Army by May 1861, only seven were in the 
Corps of Engineers. An additional 13 officers were inherited 
from the academy faculty, but seven of them were soo n 
detached outside the Corps of Engin eer s. 

With its limited cadre and w ithout a source of training for 
new engineers, the Confederate Army, like the Union Army. 
would suffer from a critical shortage of engineer officer s. The 
Confederate Anny , however, did a better job of overcoming 
this shortage. Its establishment of an Engineer Corps and an 
impro vised organization of dedicated engineer troops gained 
the Co nfe de racy numeri c supe rio r ity with regard to its 
engineers. 

In 1863, the Confeder ate Congress pa ssed legi slation 
assignin g a company of engineer troops to eve ry divi sion in 
the field. The troops were to be drawn from each division and 
selected based on their experience in the mining or construction 
trades. Eac h company consisted of [00 men commanded hy a 
captain and three lieutenants. The newly formed comp anies 
(4,000 soldiers, who were dedicated to engineer operations) 
were superior to the Union Arm y's ad hoc sys tem, which relied 
on employing soldi ers as engineers as needed.' 

By 1865 , the Confederate Army had many more engineer 
officers in the field than the Union Al1l1Y. The Confederate 
Engineer Corps had [3 regular officers , I 15pro visional officers 
drawn mostl y from civilian engineers, and an 
additional 188 nonengineer officers assigned to 
engineer troops . This compared to the Union 's 86 
engineers." 

The engineer troops of the Confederacy were 
generally committed to constructing and improving 
field fort ifications depl oyed to the coastal and 
interior defen ses. and it was in this capacity that 
they were superior to their Union counterparts. At 
times, engineers were used to maintain and improve 
the Confederate rail system, but here the Union 
Army excelled, both in its utilization of the engineers 
and its logistical support of the rail system.' The 
creative use of the resources available was what 
set the Co nfederacy apart from the Union. Another 
lasting contribution of the Confederate engineers 
was the development of new weapons systems. 

Field Fortifications 

T he innovati on s empl oyed by th e 
Confederat e engineer unit s durin g 
the Civil War were remarkabl e. Field 

fort ifications dominated the Confederate defen sive operations 
and were extensively employed in their offensive operations , A 
zigzag system of trenches, which had never been used in field 
operations , protected the approac h. S uch e ntrenc hme nt 
methods previously had been used exclusively for sieg e 
operation s." 

Union Captain Orlando Poe, General William T. Sherman 's 
chi ef en gineer, admired on e particul ar innovat ion he had 
observed- the "head log," which was invented to cope with 
the deadly accuracy of sharpshooters. The he'll! log wa s 
described as "a stout log, of hardwood if possible , which is cut 
as long as possible and laid upon blocks placed on the superior 
slope for a foot or two outside the interior crest . The blocks 
supp orting the head log raise it sufficiently from the parapet to 
allow the musket to pass throu gh underneath it and steady aim 
to be taken , while the log covers the head from the enemy 's 
fire. Frequently, the blocks are replaced by skids which rest on 
the ground in the rear of the trench so that if the head log is 
knocked off the parapet by artillery fire, it rolls along these 
skids to the rear without injuring anyone ."? 

The Con federate Arm y ofte n demon strated its skill at 
strateg ic defenses in the tactics used by Ge neral Joseph 
Johnst on. His troops would construct as many as three lines 
of field works, including one to their rear. Johnston attended , 
with meticulous detail , to the general organization and detail of 
the entrenchment, while the engineer officer of each unit was 
in charge of the entr enchment , selecting the lines and placing 
each unit in position." Th e Union Army rou tinel y left this 
function to the troop s themselves. Poe reported, " The con stant 
practice of our troops has made them tolerabl y good judges of 
what constitutes a good defensive line and lightened the labors 
of the eng ineer staff very materiall y." II 

Interior view of Confederate works 
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Confederate fortifications at Petersburg 

The Un ion was slow to appreciate the effec tive ness of the 
Confederate defensive tactics. In June 1862, the defense of 
Vicksburg, Mississippi, under the command of General John 
Pemb erton , was under way. The Co nfederates threw up two 
circular field work s that were connected by rifle trenches. The 
Union Army's General Ulysses S. Grant fa iled to entrench his 
offensive line or even to entrench his camps. The Union forces 
staged three assa ults, the first on 29 December 1862 with force s 
comm anded by General Shennan. The second and third assaults 
by Grant' s forces were on 19 and 2 1 May 1863. this time after a 
six-hour artillery bombardment by land and from the river. Grant 
captured a few works but could not hold them. On 4 July1863, 
Pemb erton, who was short of food and ammunition, surrendered 
afte r defend ing for 21 3 days. Grant had employed 220 artillery 
pieces, while the defenders hardly used any artillery, Pemberton 
had defended Vicksb urg with a force of 18,SOO men and lost 
about 800 durin g the siege. Grant had engaged about 30,000 
men , and his force was almost decim ated .11 

In June 1864, near the end of Grant 's Ove rland Campaign, 
the Confedera te Arm y aga in demonstrated the power of its 
engineers at a cross roads in Virgini a known as Cold Harb or. 
General Robert E. Lee had lost the crossroads while fightin g 
General Gran t' s forces durin g the preceding days. Early on 2 
June, Lee 's soldiers began to erect a defen sive works. Although 
Grant wanted to attack immediately and roll over Lee 's force s 
before they could compl ete their efforts, his unit s were unable 
to co mplete necessary preparation s in tim e for the sunri se 
assa ult. So Grant resch eduled the attack on Lee for daw n on 3 
June, 

Me anwhile , Lee 's men du g fr anti call y thr ou ghout the 
day on 2 Jun e . Co nfe dera te eng inee rs from Richmond used 
lon g co rds mark ed with sma ll strips of white cloth, expe rtl y 
laying out the lin es to ma x.imize the fiel ds of fire ." Th e 
earthworks were low-lying and did not look at all impress ive . 
A Unio n officer reco llected, "The country bei ng genera lly 
level and only slig htly undulating , the sharpes t eye co uld 
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perceive th rou gh the woo ds and fields not hin g but fa int 
li nes of rifl e tren ches." f J 

A little before OSOO on 3 Ju ne. after a brief bom bardm ent , 
Grant's forces began their assault on the Confederate positions. 
The mass charge of nearly 60 ,000 Union soldiers was shattered 
in less than an hour. Major Gene ral Andrew Humphreys. the 
Union Army's chief of staff, later tallied the Union losses for 
the day at 4,S17 wounded and 1.100 dead.15 After the war, Grant 
wrote , "I have always regretted that the last assault on Co ld 
Harbor was ever made.? '?The Overland Campaign was finished 
and Grant now focused on taking Petersburg, Virginia, a siege 
that would last nine and a hal f months. 

A new philo sophy had emerged within the Union rank s, 
After Cold Harbor, General William F.Smith said, "It had become 
an axiom among both officers and men that a well-defended 
line trench could not be carried by a direct attack without the 
most careful preparation, nor even then witho ut fearful loss.'" ? 
On 18 June 1864, Union forces tried once more to storm an 
entrenched Confederate line at Petersburg. Within ten minutes, 
24 I Union soldiers were killed and 371 were wounded ." The 
message at last penetrated to the highest echelons of the Union 
command. Unti12 April J86S. when the war was almost over, the 
mere sight of Confederate field entrenchments ahead termin ated 
many offen sive operations at Petersburg.19 

The Confederacy pursu ed a strategy of waging a defensive 
war " but, in the offe nse . its engi neer for ces wer e both 
innovative and highly effec tive. One especially successful 
technique invol ved crea ting a skirmish line that moved 
increasingly closer to the enemy 's works. Th e line protected 
itself by digging individual rifle pits. Working parties then joined 
the chain of pits into an ordi nary rifle trench , which they later 
strengthened. By this means , entire eart hworks could end up 
within 200 feet of each other." 

A numb er of items for use in the offense were invented out 
of necessity. One such innovation was the sap roller, a large 
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cylindrical basket that was closed at both ends and filled with 
rock s and soil. "Suppers' would roll the basket until they were 
directl y in front of the Union positions. The advantage to this 
was that troops could move onto enemy defensive works while 
under fire and prepare a ritle trench almost on top of the enemy 
and be relatively free of the murderous fire the enemy could 
deliver." 

B
Rail Systems 

esides field fortifi cati on s and trench warfare. en­
gineers were responsible for the rail systems that 
provided tran sportation for sup plies needed by the 

armi es. Dominance of both the rail and waterw ay transportati on 
systems would contribute greatly to the ultimate victo ry of the 
Unio n forc es, but the Confederate forces often mad e good use 
or the rail resources avai lable to them throughout the duration 
of the war. 

Like Grant, Lee understood the importance of the rail system 
during the war and had empl oyed his engineers in the system's 
maintenance and expansion. Alth ough Lee did not have the 
use of the waterways that the Uni on enjoyed. he still needed to 
move troop s and mat erials. At his disposal , Lee had the Oran ge, 
the Alexandria. and the Virginia Centra l Railroads.The combined 
sys te m ex tended from Ri chmond to within 40 miles of 
Washington, D.C. Howe ver, compared to the Union' s Baltimore 
& Ohio Railroad , the Con federate rail system was very limited 
in the number of miles of track and the general quality. 

Th e Union dominance of rail tran sportation was actually 
strengthened by the decisions of the Confederates regarding 
their existing system. First. the tracks for the southern rail 
sys tems were laid in a north-south direction and were not 
interconn ected-a problem that could have been overcome by 
laying new tracks. But Congre ss was slow to respond to Lee ' s 
requ ests , and he expressed his co ncern in a letter written on 27 
April 1861 ju st after assuming field command." In addition , 
southern railroads were not subordinated to military needs, in 
contrast to r.he organi zation and admi nistra tion of railroads in 
the North." This was a continuous logi stical hindrance as Lee 
anx iously waited for subsistence, fodder, animals, and wagons 
to arriv e via an undependable rail system . 

Another shortcoming in the so uthern rail system was the 
ga uge of the rails. They were not a standa rd gauge , which 
meant that troops had to unload materials at junctions and 
reload them. As the Union Army captured these secti ons , it 
upgraded the track to the standards of the ex isting northern 
rails. Thi s involv ed repl acing rails with the standard gauge 
used by the northern rai I system and layin g new tr ack to 
co nnect previously unconnected sec tions . 

In spite or not developing their own rail system adequately, 
Confederate engineers contri buted to pioneering uses of the 
rail road . For example, they adopted an effective railroad 
mobili zati on strategy. In the sp ring of 1862, Gram threatened 
the town of Corinth , Mississippi. A significant feature of thi s 
battle was the Confederacy' s ability to quickl y move troops 
to contes t Grant' s presence . In an unprec ed ented rapid 
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conce ntration of troop s, the rail sys tem brought several armies 
to Corinth, pin s ne wly mobilized regiment s from othe r states. 
The Co nfede rates lost the battle for Corinth, but the y had 
show n the importance of the rail system in delivering troops to 
battle..!.i Grant was quick to see this importance and would usc 
it effectively against the Confederates in the future . 

C
Weapons Systems 

onfede ra te engin eers were al so employed in dc­
veloping new weapons in hopes of gaining an ad­
vantage on the battlefi eld. Amo ng these was the 

introdu ction o f a railroad artillery battery. Durin g the Penin sular 
Campaign of 1862, General Lee suggested that a railroad battery 
be built for the Confederates . It would be used on the York 
River Railroad to ha lt the ad van ce of General George B. 
McClellan along this line . 

On 5 June 1862, Lee wrote h is chief en gineer, Major W. 
Stevens , and suggested that th e Con fede rate engineers 
"construct a railroad ... plated and protected with a heavy 
gun. "" He also suggested that mortars be used in a similar 
mann er. Lee hoped the gun would be in acti on by 6 June; 
however. it wa s not available until 22 Jun e. Th e 32-pound gun 
was ritl ed and banded and wei ghed 5,700 pound s. Mounted 
on a rai lroad flatcar, it was prote cted in front by a sloping iro n­
plated shield throu gh which a portho le had been cut for the 
mu zzle of the gun. The sid es of the car were protected with 
timbered walls that were lined with iron. The basic ammunition 
load consisted of 200 rounds , including a number of IS-in ch 
solid bolt shot. The gun was first used at Savage's Station, 
Virginia, on 29 June during the Sev en Da y's Battles. The gun, 
under comma nd of Lieutenant James E. Barry, was pushed near 
a rail brid ge near the depot. He was to clear an obstruction 
empl aced by the Uni on troop s and rake the infantry in the 
valley belo w with fire. He accomplished his mission with a 
terribl e effect. Th e Union infantry 's attempted assault on the 
gun was repul sed , and the Union suffered heavy losses.'? 

Conclusion 

T he Confederacy was never abl e to gain dominance in 
rail transportation, and the new breed of weapons and 
tactics introduced by the ill-fated nation's engineers 

did not provide the edge they need ed to win the Civil War. 
However, the Confederate engineers' battlefield tactics changed 
the face of warfare, forever allowing co mmanders to mass and 
redeploy troops and tran sp ort supp lies wi th pre vi ously 
unim agined rapidity and effectiveness. On the battle field , the 
engineers demonstrated with gory clarity the contributions they 
co uld make. The innovati on s th ey introduced were the 
foundation of warfare of the future. 

First Lieutenant Martin is a suppo rt platoon leader with 
the 162d Engineer Company, Oregon Army National Guard. 
A mechani cal engineer, he is pursuing an ad vanced degree in 
design at Oregon State University. 
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