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HOW ' THE SOUTH GO~ ITS GUNPOWDER - A FORGOTTEN 

ASPECT CF THE CIVIL WAR 

By: L.T.D •. Williams 

I suppose that a convenient way to start this talk is 
to recall a couple of quotations . which cou14 be matched by 
similar statements in nearly every history of the war. "The 
Confederacy never lost a battle for want of ammunition". "So 
far as munitions were concerned, the Confederacy seemed able to 
carry on the war for an indefinite period". Well now, how did 
the agricultural South manage to bring off this industrial near
miracle? It'is re~lly very remarkable that only few wrLters, 
such as Fr~~ Vandiver and Ralph Donnelly, have tried to ' find 
out, although several very distinguished historians of the war 
have pointed out the need for . a, study of th:i:s sort. What I 
would like to put before you tonight is a strictly amateur and 
incomplete examination of one aopect of this problem - how the 
South got it~ explosives. I must emp~asize the incompleteness 
of my efforts for, as I expect most people know, the records of 
the Oonfederate · Ordnance Buz:eau 'tiera burnt in the last days of 
the '.7ar, probably at Charlotte or Fort Mill," and what one h:'?s to 
work on is a motley collection of scraps and ledgers, plus the 
very scanty accounts written by survivors of the Confederate 
services many years after the 'war, mainly, I · think, from memory .. 
And, I have to acLrni t that I have not had the t 'ime to do all the 
searching that I should have done before coming here to talk to 
you. 

The first point we might look at is, I think, the 
production capacity and stocks the Soutt had at the beginning of 
the war. The ans~ers to this, are a little unexpected. As is 
fairly well known, there were a good many powder mills in the 
South before about 1845; for example, there were no less than 
31 mills in Tennessee around 1810, but these were all very small, 
and the whole lot together produced less than 50,000 lb a year .. 
Virginia, Georgia, Louisiana, North Carolina, they all had their 
little mills, but only Maryland, so far as I know, had a sub
stantial output, reaching some 670,000 lb in 1840; but virtually 
all this had shut down by 1860. The difficulty was tha.t these 
small mills could not compete with the three or 'four large 
Northern producers in terms of 'quality, and when they blew up, 
as too often occurred, the capital needed to ' rebuild them was 
hardly ever forthcoming. And it was not only the smaller 
'Southern mills that were in trouble, for in the late 1850's 
DuPont brou&ht out their cheap and excellent blasting powder 
made from Chile saltpetre, which was not suited to military 
purposes but which had nearly swept th~ market for blasting 
powder clean by 1860. 

So Jefferson Dc:vis could write "There ., ... as before the 
war little powder or ~ur-ition stor~d in the Southern States, 
and this was a relic of th~ wa.r with rlexico ••••• . PO'!lder, save 
perhaps for blasting, had not been made in the South ••••• On 
June 1st, 186:1, t:J.Gre vIas probably 25C,OOO lb only, chieflr of 
ca.nnon powder ••••• 11 



Well now, that was reasonably accurate as regards manu

facture. Only three mills are known to have been in existence 

at the beginning of 1861: the ·Sycamore mills, near Nashville; 

Bowen & Co. at Pendleton, South Carolina, and J.M. Ostendorf at 

Walhall£:., S.outh "Carolina. All three were very small indeed, and 

in fact th~ .. la~t two together could only make. some 300 lb a day. 

The Sycamore mills were slightly larger, and were able to claim 

that they had made the Confederacy's first powder, but I am doubt

ful if any of these three were working at the ti~e Fort Sumter 

fell. But the Southern stock is another matter, for it is 

certain th~t there was far more in the South than Davis reported 

although whethor he knew it is pretty unlikely. Fairly sub

stantial amounts were picked up in the various arsenals end forts 

in the States as they seceded, and in addition the States bought 

quite large amounts from Northern manufacturers and from abroad 

between December 1860 and April 1861. When, rath~r late in this 

period, DuPont was approached, th~ firm thought war was in the 

air, and they refused to sell, but some of the other firms, 

approach&d earlier, did doliv0r a good deal, notably to Governor 

Pickens of South Carolina, who manag8d to lay in some 300,000 lb. 

However, the most surpri sing thing is the large amount of povlder 

which was in the hands of agents; by examining old records of 

the DuPont Company, Dr. Norman .Wilkinson,of the Hegley Museum, 

has found that .agents of the company in .. the South were holding -

and owine for - no less than 640,000 Ib in the early part of 1861. 

Of course, some of this was blasting powder, not ·~ell suited for 

use in arms, ~~d I dar0 say t~~t the Confederate authorities 

never got a chan~e to lay their hands on a fairly large _ 

proportion of thi~ amount - for instance, the records of the 

Executive Council of South Carolina report some pretty short 

answers to requests for powder (except damaged stuff!) from the 

central government. However that may have been, it is, ·l think, 

the fact that there must have been s·omcthing like one and a half 

million pounds o·f powder, of onc kind and another, in the Southern 

States at th::; outbreak of war. 

This guess of mine is so much, out of line with what is 

usually supposed to have been the case tho.t 1 would like to quote 

what Major Rains, qf .,.,hom I shall have a. good deal to say in a 

minute or two, wrote in a pamphlet he circulated in the summer 

of 1861 - his words were " ••••• we cannot be too thankful that 

this gigantiC war VIas entered upon 'lid th large· supplies of 

rimmuni tion". Still, whatev(;r the exact figuros were, these were 

only stocks, with no guar~nte~ of replenishment, e~d Jefferson 

Davis, who h~d so recently been U.S. Secretary of War, ~as 

cert~inly not the man to overlook the need for assuring continuity 

of supply. In feet, on February 21st, 1861, only three days 

after his. inaugur~tion as President of the Provisional Government 

of the Confederate States, he told Captain Semmes to ,buy up 

machinery and munitions, insisting in p~trticular on the setting 

up of a po~d0r mill. His idea was to buy know-how and equipment 

from one or other of the North~rn manufactur~rs, but this did 

nQt vlork out as 71ar came too soon. However, only a few days 

later he made e move which turned out to be much more important: 

ha apPOinted Josiah ,Gorgas to be Chief of Ordnance. 

Now I;"iCn arc: alwc.ys moru import::..nt tll2..l1. machines, a.nd if 

your resources arG small, it is more import81t th~n ever to choose 

good men to exploit them, for thoy will contriv~ to get returns 

which losser men would not 8ven drcaLl of. This indeod is ~hat 

Davis managod to arra.nge. With Gorges tb.orc v:ere, in tilil\:i, 

Isnac St. John of the Nitr& and Mining Bureau, Georg~ Washington 

Rai~s and John HallGt of th~ Army's Ordnance Bure~u; thcr~ were 

also Joscph Anderson, who ran thRt rGn~rkablc s0lf-cont~inod and 

soli-supporting private empir.::, the TrGdog:lr Iron Works, cnd 
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John M. Brooke of the Navy's Office of Ordnance and Hydrography -
it was such men as these, with their small band of picked 
associates who (in Frank Vandi v er's phrase) beat the plough 
shares into swords, who equipped powerful armies seem~ngly out 
of nothing, who made it possible for the Confederates to dream 
for .. four years of victory al1d an independent and rejuvenated 
South. Of course they: could not succeed, the odds against them 
were always too great - but one may indeed ask whether history 
has given these men their due. ' 

I do not have to tell you that these .men had to work 
against the most enormous and the most frustrating difficulties. 
There were always transportetion difficulties, and even if the 
railroads managed to cope, more or less, with demands, there 
were often no wagons strong enough to haul heavy items away 
from the railroad depots or, if there were, it was terribly ' 
difficult to get harness for the transport animals to pull them, 
or to get iron for horse shoes. The're was a Southern Telegraph 
system operating, but in all the turmoil of setting up the 
machinery of government, it often took a tremendous time to get 
answers. Many of the states had been justly famous for their 
hard liquor, but laws passed to conserve bread stuffs for the 
armi'es by preventing the diversion of grain for fermentation 
~rought about & constant shortage of alcohol, without which the 
mercury fuiminete needed for percussion caps· could not be made. 
Everything to do '.7i th the cO!1trol of manufacture was lacking: 
to pick on one or t1:70 things whose availability one wculd 
ordinarily taka for granted, there were no timing de~ices to 
control the manufacturG of time fuzes (the unreliability of 
whic1l WE:S <:l constant source of complaint th;I'oughout the . \'Iar) ; 
there were not even reliable sets of weights and measures until 
someone discovered a fine SGt of standards made years before for 
the U.S. Coast Survey, from which duplicate sets were made for 
the various arsenals and laboratories. Indeed, everything, 
li terally everything, from the rarest to the most conunonplac.e 
W:='.s hard to come by - and not least, satisfactory labour. 
There is on record a striking memorandum from Brooke, in charge 
of the Office ef Ordnance and Hydrography, to Mallory, Secr~tary 
of the Navy, re:porting that the qUite considerable faci.li ties 
that then (1865) existed for the production of naval ordnance 
supplies were working well below capacity owing to the shortage 
of labour-, due largely to bad planning of manpower, and to 
excessive dependence on foreigners who were liable to disappear 
when times bect."'lD.c harder thm'l us.ual: and there is much more in 
the s~e vein on record. 

Well no~, to return to these very remarkable men, 
Gorg~s was a Pennsylve~ian who had married. the daughter of 
John Gaylc, . a former Governor of Alabama, and, whatever he may 
have thought a~out slavery, he certainly hated the abolitionists, 
and he 'Rent wi tb the South in consequence. He had been an 
Ordnanc~ officer in the Mexican war, and his experiencs as 
officer in chRrge of thG ordn~~ce depot at Vera Cruz led him to 
swear that if hG CVGr rose to command, he would make very sure 
that the troops neve~ called on him in vain. In the cir
cumstances of the Confederacy, hu could scarcely have achieved 
this, and tho Southern troops had all too frequent cause for 
complaint about their equipment - perhaps particularly the 
cavalry .who rccei yed poor carbines, poor swords, and, rE'.ther 
surprisingly, shockingly ill-fitting saddles which were forever 
causing sore, backs - but the troops who wore complaining were 
thinl~ing, not of th~ moagre resQurces ~ith which Gorgas had to 
work, but of the weapons in the h2nds of the mon they were 
fighting. Th~ Federals themselves, hO:lever, looked at things 
rath0r differently, ~nd ths contcmpor~ry accounts rarely record 
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thorn as dismissing the Confoderute fire as insignificant. Anyone 
who wishes to question this might car~ to look up the· accounts of, 
say, Fredericksburg and Cold Harbour . But I have neither the 
time llo·r the knowledge to go OVGr the whole fi eld of Gorgas' 
achievements. Let me just talk a. little c..bout the explosives 
side. 

Gorgas' first st~p was to pick a man of his own quality, 
Geo~ge Washington Rains, a native of North Carolina, who had a 
gallant combat record in the Mexican war, who had for a while 
been assistant professor of chemistry at WGst Point, and who, in 
the four or five yoars before the outbreak of war had been 
prGsident of some ironworks at Newburgh, New York. Gorgas 
pulled him in about June 1861, told him to supply. the C.S. Army 
with gunpowder and gave him carte blanche es to how he did it. 
Onc6 again, a better choice could not have beon made; Rains' 
experi c::nce in bo·th chemistr.v and engineering was eX8.ctly wh[!.t was 
noe~ed to set up the explosives facilities the South required. 

First things had to COIr. '::l firE:t, and this meant assuring 
adequate suppli ~s of tho ingredients of gunpowder - saltpetre, 
charcoal and sulphur. Thu most crucial of th~ se was, tr~dition
ally, saltpetre, but it was well known th~t in the War of 1812 
the importations of powdor had beon supplemented by powder made 
wi th saltpetre extracted from the ni tratG-conte.ining earth found 
in very many caves in the mountainous regions of the South~ 
(Some of those c~v~s arc still shown to tourists, for instcnce, 
basidiJ !!Iount LcConte in thu GrU!~ t Smokey Mountains National Park, 
and near Natur£'.l Bridge, Yirginia). Raino, thc;.refore·, qui'ckly 
got out a pamphlet - the one I mentioned ea rlier - on how to get 
the ca lcium nitrate out of the earth by extrRcting with water, 
treating it ,with wood ashes and crystallizing out t~e r&sulting 
potu.ssium nitrate. He quickly saw, howGver, thQt he could not 
cont-inue to supervis(; the; production of nitra.tes all oval"' the 
South, and ~t thu same tiwc set up and run a big powder mill, so 
he got Gorg~s to pcrsuad~ tho authoritiQs to start a new bureau 
to look after th0 s~ltpetre. Isacc St. John was put in cherge 
of th8 neti outfit, which became justly famous under hin vGry 
competent direction as thi; Nitr:: o..nd Mining :Bureau, r~sponsible 
net 0nl~T for obt.-!ining 82.1 tpotre but c..lso for exploiting as far 
us possible thG min8r~1 resources of thu South. I should say 
that coal and iron ore were fairly readily available in certain 
areas; the great struggle was to find enough lead and copper, 

. of which the Confederacy ;vas always in the direst need. 

Rains records that at this early stage he had the great 
good luck to come by a p~phlet describing the manufacture of 
gunpowder at the British Royal Gunpowder Factory at Waltham Abbey, 
which he says was written by a lliajor Bradley. It so happens 
that for a fel;? years I myself had the honour of being the 
:!)irector at "\1"al them. A bbejT, no'i! 10nB turned from the manufacture 
of gunpowder to research on explosives, 'and, by c~i.ecking back with 
my ~ecent colleagues, I fin~ that what came into Rains' hands was 
a pamphlet circul?.ted loc ':;.lly by a r!!aj or Fraser Baddeley in 1857. 
Rains' find '!!:is important, because nobody made better powder than 
the British - and when I say that, I am not just putting in a big 
plug for my former bailiwick, bu.t quoting the opinion of both 
Rains himself and of the U. S. Crdnance l:.1anual of 1862. 

y~ell, it certainly was convenient, finding this 
pamphlet; amongst other things it dre~ attention to the im
portance of very careful purification of the ingredients, and it 
described the proc eos of incorporation in a roller mill, which 
were t f,' O o~ the ~ai l1 rea acnE: for the high quality of .the i'!altham. 
Abbey !)owder. But t he f i nd wa.s very far from solving all Rains' 
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problems. Baddeley·s pamphlet described the various processes 
mixing, incorporating, pressing, granulating, drying, glazing, 

. dusting - but it contained no dra~ings at all. So Rains had 
to sketch them all, an,d, like many a production engineer in 
World ~ar 11, to do much of his work in railroad cars as he went 
around on his preparatory v/ork. I might add that contemp'orary 
accounts do not suggest that train trips in the South, at that 
time, were either comfortable or peaceful. 

Rains realized from the first that one of his greatest 
difficulties would come from the fact that he had virtually no 
experienced staff to ;."lork and supervise his mills when he had 
built them: he had, in fact, ' just one experienced foreman, a 
man named Wright who had luckily worked 'at Waltham Abbey ~d 
kne~ the processes Rains intended to install. He therefore 
decided to set up, as quickly as possible, a pilot mil·l which 
would both serve to train personnel e.nd also to test out his 
ideas on prqcesses and plant. Thic he did at Manchester, 
Tehne'ssee, '.'Ir..ere he found that a !-.!r. Whi teman had already been 
engaged by the State of Tennessee to set up a powder mill, and 
who vias willing to work along the lines proposed by Rai'ns. 
Meanwhile, Rains was similarly trying out his ideas, and training 
operatives, in the purification of saltpetre, for which he had 
a small refinery set up at Nashville. This soon reached 1500 lb 
of pure saltpetre per day, and by the second week in Octol;>'er had 
got up to 3000 Ib per day. Part of this output went to the 
Sycamore mills, but these operated on the older and less satis
factory stamper principle, and their output of finished powder 
did not exceed 500 Ib per day. However, it is said that these 
mills and the two still smaller ones I mentioned earlier had . 
turned out some 100,000 lb before Nashville fell - and this came 
in very handy for the troops ill the West. 

Rains also arranged for the production of po'rlder at 
New Crleans, and it is said that the output there reached 
4000-5000 lb per day, but whether this is true or not, the 
mills VJere lost quite early in the r:ar. The fall of Nashville, 
early in 1862, similarly shut down the Sycamore mills and the 
Manchester pilot plant, but the machinery from the latter was 
removed in good time and installed in R~ins· main plant at 
Augusta, Georgia, v!l1.ich by then vIas getting fairly near 
production. I should say; by the way, that Rains· choice of 
Augusta for his plant was a happy one, and not merely because 
Augusta ~as the only Southern city of fair size which was never 
occupied· durine th~ hostilities: it was central, served by 
canal and river transport as ','lell as by rail, had a good supply 
of the pure ~ater escential for the saltpetre refinery, and it 
was near to wooded areas :providin::~ the raw material for his 
charc oal ki Ins '. . 

In working out the designs for this plant, the Ccn
federate Government Powder Works, Hains had two pOints al\'!ays in 
mind; he was determined to make powder of the highest quality 
and, because he was so lacking in trained labour, he had to 
devise simplifications and short cuts wherever he could. The 
Waltham Abbey :}a.mphlet did not help much here, for the Waltham 
Abbey mills had even then been operating for over 300 years 
and working in them ~&S a tradition for many local families; 
it was consequently entirely practicable for the ~n~lish plant 
to depend very much on a body of skilled foremen and. charge 
hands. 

So, for example, Rains design~d ' a mechanical 
crystallizer, instead of a m~nually-operated one, for his salt
~· etre - I suspect i t ~;1Ust have been one of the first 



crys:f;allizers which io1ere not hand worked - and with this ingenious 
machine he achieved a standard of purity cf this critically im
portant mat~rial which was not bettered by any saltpetre refinery 
in the world, and which was much better than most. He introduced 

: a ·simple method for removing the worst of the impurities from ·his 
sulphur before distilling it, and, finding it difficult to get 
the willow or alder . ,"ood preferred by most pO~'lder makers for 
making charcoal, he developed a very satisfactory substitute in 
the cottonwood which, as I indicated just now, was plentiful in 
that area. Oddly enough, the factory ledger continued to list 
t·he material brought in as I cords of willow I, so it is not easy to 
be sure ths.t he did in fact use only this cottonwood. 

With the aid of his architect, Shalar Smith, and his 
engineer, Pendl"eton, he set up his mills in the first place to 
include each -of the stages used at Waltham Abbey, but, as I said, 
he was continually looking for ways to shorten the process. .He 
introduced a machine fOl" steaminG the ne\71y-mixed charges before 
incorporation, ";\lhich seems to have shortened the 9ubsequent in
corpor;-:!tion time -o~~ something like three quarters, with an 
actual improvement in quality; he tried eliminating the pressing 
stage (incidentally, one of the most hazardous), and found this 
entirely satisfactory for the finer-grained powders; and he also 
fo~~d it possible, for some grades, to run the drying, glazing and 
dusting proceases into a single operation. It is very c~rious 

. . that, so · far as .I have been able to ascertain, these processes 
seem entirely to have escaped the attention of the writers on 
explosi ves whose books apr-~p..red after Rains I time. Perhaps one 
reason for this is th.nt, though tw patented his process, the 
patent was of course one of tb.e few Confederate States patents 
actually No.259 - and it see~s to ·be impossible to find a copy 
of this specification today. 

I remarked earlier that Rains was insistent on main
taining the highest standards of quality in his Inaterial; a 
striking manifestation of t~is was that he was not satisfied 
simply to maintain traditional standards as de~ined in the 
specifications of the time. On the contrary, instead of the 
traditional tests, relying on the feel of the powder, and .its 
ability to be fla.shed off a piece of white pafer without marking 
it (tests which are more sensitive than one migct suppose) plus 
a rather crude ballistic test by way of firing a standard ball 
f~om a small mortar lanown as an eprouvette, h& arranged the 
construction of the instruments . necessary for the sort of tests 
one might expect to see in use today - ballietic pendulum, 
electric chronogr~phs, pressure gauges for recordinB chamber 
pressures - and he appears to have orgenizcd a scheme for the 
sampling and testing not only of the products of his mills, but 
also of the other mills in the South, and for verifying the 
quality of powder which had been in store for some time. 
Incidentally, this last point w~s important, because the warm, 
damp conditions of ~any of the magazines, es~ecially at the ports 
such a.s Charleston, were very ll..1'l.favourable to good storage. 
Se far, however, I have been quite IDlable to find how this very 
sensible sampling and testing scheme wor~ed out - there seem to 
be no records still in uXistence, though part at least of the 
report of a Board of Officers "for determining the proper 
charges for heavy SID1S •••••• etc.1t has .survived, and this snows 
quite clec.. rly that the instrumentation which Rains introduced 
was used to good effect - though one wonders how accurate the · 
pressure recordings we;:-e f for some ':gere astonishingly high. But, 
to be fa.ir, crusher g8.uges give trouble to this day .unless pro
cedure is standardized with extreme ca.re. . 
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Considering all this, it is not surprising that the 

Confederate PQwder Works became something of a showplace during 

the war, all the more so because Rains had tried to insist on 

making the central portion "present the appear?-nce of a grand 

monumental structure", to quote from his own words. Among the 

many visitors were the two English colonels, Fremantle and 

Fi tzgerald Ross, ~ach of whom was shown aroll..'"1d in 1863 ·and each 

of whom recorded his admiration in the accounts published of 

their respective travels in the Confederacy. 

Surprisingly little seems to be on record about the 

other powder mills in the South. · Selma, Alabama, v/hich of 

course made a wide range of munitions in the second half of the 

war until it Has wrecked in the Wilson raid of April 1865, had 

a small mill turning out about 500 Ib a day; and since the 

Selma-made cartridges were reported on several times as very 

well made, it seems likely the powder ~as well-made, too. 

Richmond eventu~lly had a . rather larger mill, making about 

1500 lb per day by 1865, but I know nothing more about it at 

present. A prive.te finn, Waterhouse and BOVles, had a mill at 

Raleigh, ~-/i th a capacity of some 600 lb per day, which I suspect 

worked through a good deal of the war; however, it had a pretty 

serio~s explosion in 1862, and I have seen no reference to its 

bein~ rebuilt, although I . think it must have been. Incidentally, 

its powder was not as good as it should have been, because it 

tended to be of too high a density. There was, I think, also 

a privately-owned mill, r~ by a man called Davis at Charlotte, 

planned to produce 1000 Ib per day. . 

Spe~~ing of the accident at Raleigh reminds· me that 

quite one of the most ·astonishing features of the operations 

of Rains' mills at Augusta was their relative freedom from 

trouble of this sort. Rains se.ys that there were only three 

explosions, two of which were very minor, in the incorpor~ting 

mills, and onc serious one, which caused the death of nine 

people, in the granulating plant; this last appears to have 

been due to the age-old dtffitulty of preventing men from 

smoking 'I,'hen not actually at work and the foreman was not around, 

as was the case on this occasion. For a now mill, worked 

almost entirely by inexperienced labour, that is a really 

remarkably good record. I think DuPont had some ten accidents 

in roughly the same time, for an output which was not much 

bigger. 

Scanty as may be the informaticn about the activities 

of the Ordnanoe Bureau of the C.S. Army, that dealing with the 

Navy's Office of Ordnance and Hydrography is ocantier still. 

It, too, picked up a few men of very high qualifications; in 

particular, 11atthew I1aury and John Broolce were internationally 

known. in several fields connected with oceanography and 

navigation, and Catesby ap Rhys Jones was an ordnance man of 

quite exceptional ability and initiative. 

So far as prod~ction of gunpowder for the C.S. Navy 

is concerned, I have been unable to trace allY firm data for the 

first year of the war. There certainly was a · sm~ll mill 

working for the Navy at ?etersburg, Virginia, but what went on 

th8re seems to be not ~erely unkncwn today but also to have 

been unknown at the time to the Army's Bureau of Ordnance. In 

any case·, the mill had to be abandoned for . obv.io).l..3 reasons ~n 

the spring of 1862; it is sometimes said to have been set ·up 

for a while .at Charlotte, but I doubt this. As I said a moment 

ago, thero '.-m s a 11roj ect to . set up a pri VCltc mill at Charlotte, 

but I e.~ not Elure when its construction (reported as going on 

very slowly) was completed. There was a small but ~itally 
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important sulphuric acid plant set up in the same town, making 
4000-5000 lb per month, but I do not think therG can havG be~n a 
Naval powder ·mill there too, for th0 South Carolina State r~cords 
show Lieut. T.A. Jackson was seeking permiasion to build a new 
naval po~der mill in Columbia near the canal as early as Junc of 
1862. Authorization ~as given in July, and in August, George 
Minor, who I suppose may have been the Lieut. Minor w~o had been 
wounded in. the fiGht between the Virginia and the };ioni tor, wrote 
to tell the Secr0tary of the Navy that the new mills were coming 
on nicely. I do not know when production started, but when it 
did, the mills were being ru.n by a. man called P. Baudry Gar-csche, 
of whom virtu&l~y nothing seems to be recorded. Dr. Norman 
Wilkinson, whom I quoted eerlier, has made the very interesting 
suggestion that he might just possibly be the grandson of one of 
the original partners of the DuPonts. If he was, then there 
has been a confusion in spelling, but since the name Garesch€· 
itself is sometimes mis-spelt anyway, that does not rule the 
suggestion o~t of court. I rather suspect, howevor, that 
P.B. Garesche camo of a Cuban family, and was relat ~d to the 
Colonel J.P. Garesche who was killed at illurfreesboro, fighting in 
the Union army. . 

In November 1863, and again in April 1864, John Brooke 
reported very favourably on Garcsehe's work, but in point of fact 
we know from several other sources that tbe powder he was turning 
out at the tim~ was not too good, b~ing of excessiv01y high 
density. It S00ms that he had be~n u3ing a pressure of 250 tons 
on his 14-inch square press, whon :iflallct, of whom I 3hall speak . 
in a minute, warned him of this density trouble, and,later on, 
the record shows thaii Garescho had brought this do'.~n to 75 tons. 
This is an interesting point, for it may be that the defective 
powder which is said to have contribut0d to the defeat of the 
Alabama by the Kearsag(l ma ,Y well have como from this mill; to 
be fair, however r it may si~ply have deteriorated o'::ing to damp 
conditions of storage. 

There ar~ t wo or throe r0ference~ to these mills being 
improve;d and extended, and b \:: ing brought up to the point where 
t l1 cy were c.bl€) to supply the entire ne ~ds of the C.S. Navy, se 
it is not ca3Y to guess ~·/.hat thGir aVGragc r a tf .. of output was. 
We do know positiv(~l .y, hO·,·lcv0r, that they ':7 er(-~ rated at 20,000 Ib 
per month late in 1864, and that th~y were due to h~vG had their 
capaCity doubled just about the time Columbia was captured. 

I havo now II:\)ntion\:)d all the powder mills I have been 
able to trace, so perhapo I 3hould try to make some guesses 
about how much they managed to mak~ ultogGthcr. Rains' big 
mills at Augueta dwarfed all the others, of course, for at a 
pinch they se~m to hav0 boen capablc of mrucing 10,000 Ib per day, 
though I do not thin1-:: they did this more thc.n twice. Rains said 
that th0y 'i'IGr(; mortJ than capable of m..: etin.g E'.ll demands, and that 
cons G~uently they only workod day-shifts. As f&r as I can s~e 
from the factory ledger, thuy raroly exceeded 5000 lb pe~ day. 
Reins says thr:t th<.; total output, butw80il April 10th 1862 and 
April 18th 1865, was two and three-quarter million Ib, but as a 
matt~r of fact h0 did not quite do himsGlf justice. He gas 
writing, I inagine, from incompleto recorda, since it was many 
years after the event, ~ut it is clear from the ledger -
in~;n(">Ylt.::IllJT. b.,:-- n·.) mOfUl:J £'. uwuel of clarity - that the; output 
exceGdGd three million lb. Adding up the WGvkly figures of 
iS3ucs givus a tot:?l of noarly 3.4 ud.l1.ion, but this includes 
about 100,000 Ib of imported ~owd0r. The mills' busiest year 
was 1863, "'h(:m t h;:; y m.9.dc nea rly onG and a half million lb; it 
is int er~ stinc. th2t i n ~h2t year Just ovor thr~0 quarters of the 
output was coe.rse-gr,?i110d p(l';~d6r, for c::mnon, .J. prcpcrti e;n '.-1hich 
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shrank to only just ov~r half in 1865. 

All in all, it seems to m8 that the Soutncrn mills 
may have made something · like four million Ib, or a li ttl·:; morc, 
during the war. The: n0xt question is - how much (lid they 
succeed in importing? One can fin1 quit0 a lot of figures, 
but it soems to bG impossible to eliminate double counting. 
For insta.rl:c(;, there is a letter of G·orgas to thu Secretary of 
War dated February 3rd, 1863, saying that th0 famous Con
foderBte buying agent, Calob Husc, had orde red and shipped 
483,600 lb, but we do not know how much of this was delivered; 
Vandiver's rocords of the blockado running through Bermuda can 
be added up to show somG 200,000 Ib getting through between 
April 1862 and April 1865. Th~ Official Records rGf0r to some 
240,000 Ib coming in by early 1862, but thu uxtont to which 
th~s~ thr~v figur~s ovorlap iG, I fancy, impossible to ascertain 
new. Thor~ arc re:fcrences te large orders being plr-tccd· in 
l'~&xico, Jut again · v11G doubts if tr.:'.nsport£.tic:!l conditions 
~n~bl~d much to come from th~t 30UrCQ. I am incline d to think 
thai:; D. ree.!":J0nable; gUGSS, which may be c:. little 1 o V'! , would make 
tho tot.?l imports about onc million ·lb. A figuro of over t"IVO 
and a half millio~ has boen quot~d, but I doubt this. So there 
wo are, TIith the guess th~t the Confederates acquired by 
manuf~cture or importntion something like fivG to six million lb 
of po~der - a figure which soems to me to be mora er loss in 
line with thoir production of ammunitien, which I think wc.s 
fairly near tc 150 million rounds of small ann. f'Jil!!luni ticn (this 
figure is due to Gorgas) ~nd about on0 and a half million rounds 
(my gUCS8) of gun .J..r.l.Iluni ti en of 3.11 CE'.li br(;s, which I suppose 
would also run cut bet'j/·Jon fi V0 cnd six million Ib of powder 
of all kinds. . 

New in th,.:.s ~ d£~yc Wi... t::tlk ~c glibly 0f megatons that 
th()S i. figures may s~cm to b0 too small tc. be taken scricusly. 
So lc::t us try and S~8 if 'i.J1i: C2..n g (;; t an idoa of '..vhat th0y meant 
E'.t thl.. time. 

Wo might stnrt by l001;:ing at an GstiID£:.to, made, I 
think, by Gorgas, all~ quot ed by Jefft:reon Davis, which lists 
600,000 Ib of powdor for thl.; h.8~::vL:;r guns, 125,000 lb f~r field 
guns and 125,000 lb for 3m~11 arms, apperontly to covor the 
year 1861. Tha t m~dc 850,000 Ib ~ and it wasn1t a ·bad guess, 
at that, but lot's look Qrou~d soma mcr0 . The natural co~-
parison is wi th the am0 i.mt procure d by th(; U. S. Ordnanco 
DE::partmcnt. This, of c('urs~, w..:. l;:n0 '.'! eX2.ctly : it \vas El. shade 
under 26i: million lb. Ik~/c:vor, all of this w~s mc.do by 
contractors, and many of the sm~llcr firms turn~d out very poor 
maturicl, 2.bout w'li~h th.:; Clii.:;f of Crdnanco h::?cl te complain a. 
goed dc~.l. Th.: three b.:;st firma we.i'(; DuPont, Hazard and 
Oriuntal, and th\.:l historian of the; DuPont Co~pany s;;.ya that, as 
th~ ~aT went on, th0 Ordnanc e Department came to rely ~ore 2nd 
more on DuPont - who, contrsr.v tc. th\:: usuQ.l supposi ti on, found 
war production luss profi tc.bL. th :;m p(;ac~tim(; trade, but pGrilaps 
I should remind you ths.t th0ir nowly-introduced b18sting powder 
be.sed on c!:wap Chil.:::: s£1.1tp.::::tru h2.d just .:;.bout cleaned up the 
market in t b :: y\:£ .. rs immcdiet c. l.y" o0forE: the war. "7011, I thin~, 
a fair m.::;asur~ \j f fiG-ins I gt.:nius is to note that the; mills h~ sct 
up in r.. baro ;.rear could compl.;t0 both in quality and in output 
VIi th what WP..S cert2.inly the leading firm in the industry. 

LGt us look ' t:!.t thcs~ fi.,;ur (;; s in -2.nut~1cr way. HO'll 

much p~· ·.'dcr did an army nG0d? Th..:; annwcr SG vms to b.:., much less 
thQ.n 0n0 might 3UppOS.~ . EV0ry cont c~porc.ry i."'.ccou .... "1t of almost 
CYCl'~T iTI2.jor ::.ction in th-..: civil 'I"i:.r sp-..:l:1.ks cf the unbe lilJvalJle 
intons::" t ~.' ef thc~ fir~ - :mc h(;UV0n knows the drcD.dful casualty 
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figures prove: the.t thC38 st:J.t~fi1(:;nts cr,,: not unjus'tifieu.. Yet the actual amounts of i:l.~uni ticn exp011dod \vero much less th~ one might have. sUPPos8d. This, of ccurs(;;, is somothing Gorgas -unlikE: his cpponents - had to watch v ary c19sely indecd in order to ensure th~t his supplies were used as effectively as possible. He found that the consumption of arr~unition at First Manassas was 19 to 26 rounds per man, and this encouraged him, almost from the start, to cut down the traditional scales of issue very considerably. What is more surprising still is his assertion that the consum9tion at'Gettysburg was still only about 26 rounds per man. Now, the smooth bore muskets, calibre 0.69 in., which many of the troops carried in the early days ef the war, used a charge of 100 grains, that is, one lb of powder made' nearly 70 cartridges, and ~he ~nfield rifle-musket which was so extensively used by both sides - inCidentally, I am assured by my former neighbour, t .he Director of the Royal Small Arms Fa.ctory at Enfield, that very few of these Enfield-pattern rifles were uctue.lly made at E:nfield - usecl. a charge of some 70 grains, a lb making 100 cartl~dges. If this figure of 26 rounds per man is to be taken as averaged over the ~hole 75,000 that Lee had at Gettysburg, that means that in the greatest battle of the war, the Confederate forces used just under 19,000 lb of small arms powder, that is, some ten days' output frofl Augusta. alone, ev.~n though the mills a t the ti~c were mainly turning out cann.on powder. 

I have ~ot been able to fi~d ~uite so convenient a check for the artillery, but Jennings ~ise, in his bool~ 'The Long Arm of Lee', does provide 30me interesting figures. For instance, he spea:.-::s of the exceptionally hcav.y expenditure of gun ammunition at Second Manassas, and says that onG battery rea.ched 150 rounds per gu...Yl.. Supposint ' this ~!erc a six-gun battery of captured 3-in. rifles, th~t expenditure would corresponrl to 900 lb of powds.:o, and if thGy ';;ere Napoleons, the figure would be 2250 lb. No~ this ' certainly was a high rate of consumption; by way of cOI!lparison, Eise seems to think thc; European 19th century record was p~ t up by some Austric:.n ba.tteries which got off 217 round3 per gun at KBnigg~~tz, th8 y~ar aftur the Civil ~ar ended. However that may "be, .i t !::oems to me 1.mlikely th2t some 240 guns, the number the (;cmfedl;. rates actuftlly had at Gcttysburg, could possibly have s .hot off r:orc than 60,000 lb or so, and this figure can be compared wi th thE~ issues of cannon. powder from Augusta in the thre0 r:l0nthfl preceding Gettysburg, ";?hicr. \;'/cre ~ April, 93,000 lb; May, 127,400 lb; and June, 91 ,000 lb. 

NOi~: I tbillk you may feel I 8J.i1 not ma!cing a fair point, because even if G~ttysbure was the bigbost battle of the war, many people wOl~ld m:~~intail1 the.t onc of thG main reasons for the failur0 of Pick~tt I!"..: charge was thE: ina.dequacy of th0 artillery bombardm&nt ~hich preceded it, and I am sure th~t you will all rec.].ll Porter Aluy.~:.nc1orl 13 famous meS8:::!'~;~ tc. Pickett, "For God IS sake come quick or my aJIl .. l'nuni tion 'non I t let rolC support you prope:rly" • Well, tha"t I s a fair ,oint, of ceurSI;;, but t,.vo points have tc be rcm~mbered~ firstly, the Co~fGder~t0 crtillery. was ycry poorly h::mdled on this occc.sion, so much so thE1.t Hunt, the Union artille:,y ch.ief, in on reccrcl :l8 t!.;~-"ing 3.:'.id to Long, who bf'.d -Je ~n ur~d :::1." him for ir.stz".lction in gunnGry bGfore the war, when he l'!kt him at Appornattox, that 11:.; was disappointed to sec a pupil of .his mismanagil1f l"!is E51.l.ns so b:.:l.dly. Apparently the cha9tened Long replied "1 · k.:."'lOW. I'd b.oped you h2.d.n I t noticed 11 • Secondly, th~ shortage of am.1luni tion W3.S .-"1 shortage at the') battery po si tioll" and. in fact no mor;:; th2.n o:1C-h8.lf of Lca IS r':..I!lJIluni tion had been used u~ in the. three dDYs. Incident~lly, this is one of the roasons - th::.t Lee etill h:::.d Cl. substnntie:l mass of artillery -shc::lin.:~ convincin::.~ si ,?,ns of lifG - rll lic~:~ di scour.:..g e:d ~Jeade fror.1. any und':le i 81")etuosi ty in chaning :::..ft~r L~() durin~· the latter ' s retr~at. 
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Anoth0r example which gives one a feel for relation 
between consumption and output, and the one which Rains himself 
quotes, is the action at Charleston in which Admiral DuPont's 
attack w&s beaten off by General Ripley; in this, 22,000 Ib 
were used up, and the Augusta mills replaced this with just over 
two days' work. 

I think that this very crude cxaminetion of consumption 
figures does show that Rains' claim to have met all demands is 
reasonably well justified. Indeed, the remarkable thing is 
that the mills never had to bo worked all out; their output was 
varied to meet the calls- made . on th~, and in fact fell to quite 
low levels in many weeks. . 

So far, I have talked almost entirely about powder for 
guns and small arms, and the work of Rains and Gorgas. I would 
now like to slip in a few words about ~ohn Mallct, an equally 
remarkable man. Of course, in our moden~ par12ncc, he would 
wldoubtedly be call~d a white merc~nary, for he was Dublin-born 
and never renouncod his status as a British subject - but at 
the time he was thought to bE:: a pretty good chap. He was 
pulled in by Gcrg~s in 1862, with a mandatb to stop the very 
serious situ.ation caused by the production of defective 
ammunition. It was his intention to set up, at Macon, a large 
central laboratory (in the modern sense) ·ilhich was to sarve as 
the permanent inopection service of the Confederate armed forces, 
not only during the war, but also after peace had come about 
and the independence of the South accepted by all. In fact, 
his laboratories were never completed, but despite all ·the 
difficulties of the time he did run an extremely effective 
inspection servic~, examining samples from all th~ arsenals at 
regular intervels, and also making constant visits to the 
arsenals to check standards of operatio!'}', safety precautions 
(often very poor~ with t~c individua.l units much too close . 
together) and generally act as scientific censultant and trouble 
shooter; the records of his laboretory show him answering a 
steady strc~ of the most varied technical enquiries. We find 
him guiding ·thG design of the ·sulphuric acid plant put up at 
Charlotte, apparGntly basing himself on a French textbook QY 
Payen; he sketches the plant for using the sulphuric acid to 
make th<; nitric acid nce:.ded for ma.1ring the mercury fulminate· 
needed for p~rcussion c~ps (they seem . to have made something 
like 2500 Ib of fulminate, in itself ~ notable achievemont for 
essenti~lly inoxre~icnced personnel); ~d he is constantly 
trying to think up ways of g~tting ~round shortages which would 
haVE: complE::tedJr stumpGd a 10s8 r~90urc0f'ul m~n. Oddly enough, 
although he w~s a chemist, and aftar th~ w~r w~s president of 
the American Chemic~l Gcciety onc year, there is no racord of 
his ever doing a:ny chemical inspection. At vLlrious timGs, when 
acids were desperQtcly short, he 3pcnt some time devising 
alternative c~p conpositions based on pot~ssium chloratu, which 
never seems to hCV0 been seriously short, although it was all 
imported, since thG actual amount~ r0quircd were very small. 
Incident~lly, this shortage of acids made it imp03sibl~ for the 
Confederates tc go into the production of guncotton, although 
they did ~ake ? few tens of pounds at gre~t cost. Some 30 Ib 
cost no l.::so tl ..... ::ul ') 1"500. Ti:;is was just as well, for neither the 
stabilization of gQ~cotton, nor the trick of gelatinizing it 
were kl'1own at the time, and so, if they had tried to make it, 
they would cert~inly hav0 blown up either their plant, or their 
guns, or both, befor~ long. 

But I suppose thut thu most interesting item in the 
use of explosiveo by the Confederates wrs thoir use of torpcdos 
or, cs wc; riOu1d c::.11 them today, fer the most part, min~s. 



Probably th.-:.ir interE;Gt in this form of nav·.1.1 ;'"larfar(.;, which. h<1.d 
bee:n r~.tlwr extonsively used by the RussiF.ns in th8 Crimec.n W~r, 
wo..s first a.roused by r:l~ury, but he.; wt:.s sent to I;ngland ' f:lirly 
early in the war, ar..d it was thE.: unthusiasm of Gabriel J2.IiU.;S R2.ins 

(an older brother of G.W. Rains), who became Superintendent of the 
Torp~do Bur0au in Junu 1864, who got this c~paign re~lly going~ 
Incidont[~lly, when, c ..• t th·;:! time of the Sov~n Days, G. J. converted 
som(.; shells to act cs l~nd mines which proved un0xpectedly eff0ct
i ve,. this w,~s thought tc b(~ very ungentlcmE'.nly nnd he earned the 
discpprovnl of Longstr8~t amongst others. But as the war got 
rougher ~Q tougher, thuso qualms disappc~r~d and, from December 
1862 to the cmd of the:; wcr, more tha...YJ. 30 Fedcr:1.1 ships wer~ sunk 
or damased by those Cenf0derate devices. 

Thes e mines were of many different forms, bBing im
provised out ef vnrious sheet meta.l dr~s, or even wooden barrels 
'Raterproofcd by pi tct: linings; ' th0 grer..t problem, apart from 
waterproofing, wc.s to d(~visc sui t:.'.b10 fuzcs. Thu first models 
depended en W:l2. t ro!r:.3 cS3Gnti r'.11y ~ muskut lock, firin-3 a fulminate 
chr..rged C8.p, but m~ny l.ls(.;Q tht=: "ch0mic~1" fuze invente d by the 
Russi~ ProfGs::or Je.cc.bi :-.nd u.::Jod at Cronstadt. In thi::;; device, 
of vlhich v[~.ri~l1.ts r(;mt?.irl(;d in us", fr.r m..'lny y~B.rs in most countries, 
Cl glass ampoulc; of 3ulph:.~ric :lcid is crushed on impa.ct, and the 
acid rcle~.ocd. rU:.cts sufficiently violently Vii th 2. mixture. of 
sUBar and potc.ssium chl(;r~tG bi..;low it to Cf-\.UOG it to infl:.:ma a.nd 
so to fir~ the m~in .pewder ch~rge. R~inD uid a good de~l of work 
with eluctric fuz~s, bu.t hE; th(.ueht they were unreliable, for, 
qui te f'.;art from troubl(;s \Vi th tho pri::1i ti vu b:-'.ttories which were 
at first thG only source of currunt, there w~s the trouble of 
w.irL.s bein,:- =l. \.:~cid(::ntn.lly cut [~nd, in fact, the Confederates lost 
a najQr prize when Admir~l DuPont·s flagship drifted over ~ 
larg0 miZlE: ~.'1hich r --:.ill.:d to gG off b~c;:1.usc: the: ~drcs hD-d bG <::n cut 
b~- wagon wh(.els. Lc.tcr, S (,RU Whe~tstonc !,1cgnotic :.exploders wore 
imported, which !!-.!Grr:. V(;I'Y r(.lL::.bh.: in th~msGlvcs, but Itr:.ins is 
most f8.rn.ous for his 11 sm'lsi ti Vt':: fuz\~s 11 v/hich f\..i."(; r0fe:rr.:.d tc· in 
ml?yny books, but ~:bout ':-lllicn the. CCl1fed~rntes were:: !l,,,turcl.lly very 
sGcr~ti VI:.;. S0vcrf:'.1 V,- ri2, ticmo of thl..~m arc, hO'iI0vcr, descri bod 
in a notebook in Rains· handwriting which is conserved in the 
Confederate Museum in Richmond. . The fuze was, in fact, quite 
a simple affai.r built u;; in Cl. paper wrapper rather like an ice 
cre~~ cone; the bottcm ~~rt was a narrow paper cone filled first 
'.":i th fine grain€:d gun:!:)o'::der, llnd then gouged out Pt the top to 
let in a mixture of ~Grc~ry fulminate and ~unpowder. This was 
held ir.. ;.vi tll r., pa:;!·er disc with a hole in its centre, ' on the top 
of '.".;hich was piled 80Q€ nore fulminate mixture, and the '!/h01e 
then cover.Jd ~~'i th a.. wider and s'hortcr papor cone. In SOr.le case i 
he 8ppears to h~ve useG a not~bly danGerous mixture of silver 
fulm.inate ;::n.J. sand, which however :;,rolx.1.oly aged badly. Unlike 
his youn~er broth.Jr, G.J. Rains was very much of the e~ateur 
invento:c type, '.:v hi le his brother seems to have been a much more 
systematic scientist. G.J. seems, indecQ, to h~ve gone on 
thinking about torpedoes c:md e~~plosives long after the wp...r. 
His nutebook, whic:: I I:lGntioned 2. moment <'lgo, was I think written 
entirely after the \"E'.r, though t :.:is h~'..s to be inferred from odd 
det.:.:.ils because it is .not d·1.ted. Like mc.-.ny an inventor of 
wea~ofts, he seems to h~vc thought that the adoption of his ideas 
woult~ bring wars tc. an e!'vl, for he rer.larks liTho object of these 
llages is to se.cure !le :~ ce, b.;r immunity from we.r, by rendering the 
ID.ttGr too hcrrible to be followedl ll 

(This speech was delivered by ~:Ir. Willic.ms tco the Civil ~!e.r Round 
Table of the District of aolumbi~ ut its meeting in Washington, 
D.C, in J~n~~ry, 1962) 
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