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Fellow Confederale Suirvirors : Lo

o hesitation, on account of my close personal connection with a

1
,,
A

ADDRESS.

crd T

T

. : .o
I accepting your invitation to address you on the general
history of the Confederate Powder Works, I o so with sonie

subject which absorbed my thonght, time and ene reies,

In the history of a war we dind, geners sl but hHlt- reference
to the manutactories encuced in the prrepar alion of material:
they had been previonslv established, and were in active opers’
atton betfore s conmencenient, their products heine immedi-
ately avaalable foractive oper dims, Ao st e searcely
he iumnl i modern warlare whoere previous poreeparations he ul
not been made, aud where the necessary manulae lmmu works
did not already exist,

The Tate war was cuteved upon wnexpectediy, Thronghout
the Southern conntry it was supposed that the North would not

seriously oppose a wecession of the States from the Federal com-
pact, hence no previous provision lad heen made for such con-
tingency, and no material of war eathered,

Manufactories existed on o very linrited sceale, and none for
war purposes, henee their speedy crection was of extreme -
portance, aud had to be aceomplished under the most unfavor-
able conditions. '

The entire supply of nm\})m\alu in the Confederacy at the
Leginning of the conflict, was se arcely suflicient for one month
of active operations, and not a pound was being made through-
out 1ts limits.  To enfer upon i great war without o mxppl\ f
this essential nmtuml, and without eflective means of procu-
ring it from ubroad, or of manufacturing it at hmm\, Was ap-
p,Lllmg. '

No one was so well aware ol this unnh(mu of tlnnvx as the
President of the Confoderate States, who, being an edueated
soldier, was fully alive to the requirements of war, and at onge




. I
ook active measures for the ercation ol war material.  Among
these, was the crection of a gread gunpowder manufactory.

It is the custom of the different nations, in addition to the

privade factovies of gunpowder, {o have crected af different

. rgy
points national works to supply the demand for war. The very
limited resources of the Contederacy not admitting of division, -

had to be acenmulated at one point. Mro Davis was necessari-

[v acquainted with most of the oflicers of the old army, as he-

was graduated at West Pointy served with great distinetion in
the war with Mexico, and had heen Seceretary of War under the
Federal Government: he was thus enabled o seleet his agents
for the different services required. Thus that very competent
otheer, General Gorgas, was placed at the hiead of the Ordnance
Department; | had the honor of heing :n”minlwl to take charge
of the manufactory of gunpowder.wearts baucle heing given,
The necessary works were to he creeteds as nearly central as
practical: to be permanent structures, and of sullicient nml«hr“i~
tude to supply the armies in the ficld and the aetillery of the

forts and defences.

On the 10th July, 1861, I left Richmond to enter upon this

daty.  Making a rapid towr through the South to find o suita-
hle site, Augnusta was sclected, for several reasons: for jix cen-
tral position: for its canal transportation and water-power: for
1ts railroad facilities; and tor its seewrity from attack—since
the loss of the works would have been followed by disastrous
CONSCHUENCCS,

The small amount, comparatively, of gunpowder captured
with the Navy Yard at Norfolk, with that on hand from other
sources, had been distributed to the army gathcrjng on 1,1;0
Potomac, to Richmond, Yorktown, Pensacola i ’
Orleans, and other places; scarcely :my l)eincg)lla(;fthf['oogntl)?, tN('?\\'
:«ss«-m]:l_ing‘ under the command of General Albert Sidxléye.];)]l (,?e
on, i Kentueky. The Federal forces, having the requisite “{‘-
vitntages for equipment and transportation, were aggelnb“n(:l'( :
lrge bodies, and the utinost encrgy was required to preventbﬂm
foss of wbattle by a fatlure in ammunition.  General Johnso‘n)?
connnand was the most wrgent in its wants, henee required t} .
first attention, ' ' , e

The State of 'l'unncssge, through the cnergy (,)('Governox'llm.-.
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The carth of the limestone caves of Tennessec, Alabama,
Georgia, Arkansas, and other States, was rich in nitrate of lime,
aud this salt was convertible into saltpetre Ly lixiviation and

saturating with the lyc of wood ashes. Some of these caves.

were l_msmmll._y visited, and great cflorts made to have them
worked to full capacity.  Agents were sent out, to investigate
thenr capabilities with autlmnty to make contracts, and supply
the necessary information for their wor kings the last was ac-
“complished by means of a pamphlet which 1 pul)hshcd in
Nashville giving detailed instructions, and which ‘was dis-
tributed t]nounhuut the country ; it was republished in Rich-.
mond, New ()11@111.\ and other placw\ As rapidly as the crude :
saltpetre was received from the caves it was refined and sent
to the powder mills, and the products mostly sent to General
Aon dJohnson's command. About 100,000 pounds of gun-
powder were thus supplied hefore the il of Naxhville, besides
aconsiderable mmonnt sent {o New Orleans and othier places,

The caves of Avkansas were rich in nitrous carth, and those
of Toxas still more so. and these supphied the avmics west of
the Mississippi viver with material for cunpowder.  As early
as practicable T osent out instraeted powder-makers to both
those States. who nnder the divections of the military authori.
ties. assisted to put up the necessary powder mills for the
Travs-Mississippi department, which after the f .\ll of \.mhvlﬂp
wits left necessavily to its own resources,

I the early part of November my time had become =o much
ocenpied that it wax no Tonger ]nmh(.\l»lc to attend to the
production of saltpetre, and Mre. F. . Smith was sent from

Gehmond by the Chief of Ordnancee to relieve me from its
duties. At later day aoseparvate departinent was extablirhed, 3
called the Nitre and Mining Bureau, which then had the |
cutire charge of its production,

In the Tatter part of November, by the desire of General
Lovell—the able officer in command at New  Orleans—I pro-
ceeded to that city snd examined the temporary arrangements
for making gunpowder, and also conferred with him relative
to procuring a supply of saltpetre from abroad. e suggested
the chartering of the steamship Tennessee, thén lying idle in
the viver near the city, to proceed at once to mepaol .md
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take ina cargo ot saltpetre and return to Now Orleans, or, in
case of necessity, to put inat Charleston or Wilmington. 'T'his
suggestion met my views, and way approved by Mr. Benjamin,
then Secretary oft War, hut was not carried out on account of
the effective blockade of the mouth of the Mississippi.

rye . . p . -sv,
I'he Contederate Government, however, by its agents in®

Europe. purchased saltpetre which was shipped on swift block-
ade runners which aveived from time to time at Charleston and
Wilmington.  This proved to he adequate to our wants, and
about two millions, seven hundred thousand pounds were thus
recetved during the war and sent to the Confederate Powder
Works. The amount obtained from (he caves amounted to
about three hindred thousand pounds for the same period.
Thus the total amount received at the works amounted to about
1.500 tons. '

The Governor and Military Committee of Tennessee, in mak-
ing the contracts for war material, had engaged My Whitemau,
of Nashville, an energetic citizen, to consteuct a Powder Mill
at Manchester. who at my suggestion adopted the incorporating -
process of heavy rollers onan ivon civeular bed, such as I had
proposed to emiploy at the Confederate Powder Works to he
erected at Augusta.  The coustruction of this mill was urged
on so successfully, that hy the middle of October one set ot
rollers was in operation, and a xccond set in course of erection;
a mouth later, by supplyving saltpetre and charcoal from the
refiery at Nashville, 1,500 pounds of gunpowder were daily
produced. |

I had proposed at an carly period to make this Powder Mill
a school of instruction for a few sclected men, so as to have
them ready for service at the Augusta Powder Works when
they should commence operations—similarly to what had been
done at the Refinery at Nashville, where men were being
taught to refine saltpetre and distill charcoal. Before the
occupation of Nashville by the I'ederal forces, thesc men,
togetlier with the machinery and articles of the Refinery in
that city, were removed to the Augusta Works; thus they
were supplied at the commeincement with the necessary means
of operation, which could not have been otherwise accomplished.
But one man—Wright—could be found in the Southern States

I
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who had seen guupowder m:ule hy the inum:pnmting mill—the

Ly tind that can make it of the first quality; he had been &
workman at the Waltham Abbey Government Gunpowder
Works, in England. e was made available in the operation
of the Manchester Mill, and afterwards for a short time at the
Augusta Confederate Works, and althongh sadly defective in
a cortain way. I was much indebted to his knowledge and ex-
perience. ' '

“A smgular good fortune happened at the commencement of
wy labors. I came into possession of an invaluable pamphlet
hy Major Bradley, the Superintendent of the Waltham Abbey
Works: in this the entire process and machinery employed at
that Factory—the best existing in any country—was succinctly
stated: dvawings. or working plang, or details of the huildings,
or apparatus, however, were not given. '

Nowhere could be found a publication i which this was
doue of any powder factory, hence in the projection of the
Confederate Powder Works, T was thrown upon my own re-
sources to supply these deficiencies. _

During the many hours spent in vailroad ears, these matters
were thought over and planned reparately as necessity re-
quired. A rough sketch was made, dimensions given, anil
Jocation designated: this data was placed in the hands of
capable men to carry out. In my yonng Arvchitect and Civil
Engineer, C. Shaler Smith, recommended by the proprictors of
the Richmond Tredegar Iron Works, 1 at once recognised
genius of a high order, and placed in his hands my rough
sketches of buildings to elaborate and give architectural finish.
All know with what result, the fine taste exhibited in the
massive and beautiful structures which ornamented the Lanks
of the Augusta Canal, for two miles, bore witness of his success.

(rood fortune also brought to my notice, by a casual en-
counter with General Pendleton, Chief of Artillery at Rich-
mond, a skilled machinist, who had served his time at the
Tredegar Works, and was then a Sergeant in the Confederato
army. He, William Pendleton, was applied for, and in his ac.
quisition, was gained a man of capability and integrity, into
whose hands could be confidently placed the erection of all
the extensive machinery then in process of construction. The
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responsible duties of Superintendent of the Works were also
Ccommitted to s charge.

The Tredegar Tron snd Machine Works, at Richmond, were |
9

the only ones throughout the South, having adequate capabilities
for the construction of the heavy and extensive inachinery

required in the projected Confederate Powder Works. They

«

were only partially av
demands made upon them for heavy artillery, and for all kinds
of wrgent work required by the Government, absorbed their
resources.  Nevertheless, I was compelled to call upon them
tor most of the twelve circular iron beds, and twenty-four pon-
devous five ton ivon vollers, with other work required for the
incorpovating Mills, which, together, weighed 240 tons ; two
of the rollers were made in Macon and two in Chattanooga.
The tmmense iron shalt, nearly three hundred feet long,
varving from twelve inches in diameter at the central portious,
to ten inches and cight inches, toward the extremities, was
cast and completedin sections, mutinly, at the Wobster Foundry

1

ailable for the purpose, however, as the

and Machine Works at the latter city ; here, also, were made -

the twelve heavy spur wheels, and twelve powerful friction
arrangenients to start and stop gradnally each set of rollers
separately, as the main shaft, working in the extensive sub-
terrancan archway, which extended below the line of mills,
continued its incessant revolutions. '

The great gear-wheel, sixtcen feet in diameter, attached to
the centre of this shaft, giving it motion, with ite correspond-
ing massive pinion on the engine shaft, were cast and accurately
finished at Atlanta.

The fine steam cngine of 130-horse power, having two cylin-
ders and a {ly wheel of fourteen tons weight, and five boilers,
was made at the North just before the war, and brought to

that city to be used in a flouring mill. - This was purchased as

heing exactly the motive power required.

It was designed to malce use of the water power of the canal
for all purposes, but its available capucities at that time would
not permit this, for the large amount required by the incorpor-
ating mills ; it was employed at the other and more dangerous
buildings, swhich required a smaller amount of power. .Two
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smaller steam engines—onc procured at Macon and the other
at Selma—were cmployed in the Refining building. Two
[Hydraulic Presses were procured at Richmond; the twelve
~iron evaporating pans, each holding five hundred gallons, were
cast at the large Iron Works on the Cumberland River, in
“Tennessee. The extensive copper drying pans for the pow-
dered saltpetre, being together forty feet long by ninc feet
broad, were made at Nashville ; the four cast 1ron Retorts, four
feet long by threc fect in diameter, with cight cast iron coolers,
and twelve sheet iron slip cylinders of ncarly the same di-
mensions, were made at the Augusta Confederate Foundry and
Machine Works, where also all the smaller machinery required
was constructed. Copper boilers were: procured -from Wil-
wington, N. C., being made of large turpentine stills; pumps,
pipe and cement from Charleston ; shect copper from Savan-
nah and Nashville ; tin and zine for roaling from Mobile; the
Jarger steam pipes from Ilight's Foundry, in Augusta, and the
smaller from New Orleans; iron and coal for castings were
had from North Georgia and Alubama, and copper from Duck-
town, in Tennessee. _ ' o
Thus material was gathered from all the Southern States to.
unite with the resources of the city of Augusta, to construct
the largest and finest Gunpowder Factory to be found in any
!fountl'y. _ | 4
On the 20th of July, 1861, I cxamined the Augusta Canal
- and resources of the city, and later selected the location of the
Powder Works, beginning at the site of the United States old
Magazine, half a mile from the western city limit. Land ad-
_Jacent was purchased, and also tbat hetween the canal and
the river for a distance of two miles, xo that the difforent build.
ings required, might be separated by intervals of at least one
thousand feet for safety in case any one of them should have
an explosion. |

It was remarkable that the most favorable conditions required
in the erection of an extensive Powder manufactory, were all
met at this location, and nowherc else attainable. These are: ™"
1. A central point of the country, for obvious reasons. . S
2. On a main line of railroad commupjeation, tOdISttlt;l;e
the products to all parts of the country, © " - NP, g

s ¢ AR, ez

-
1
'

i
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3. On a canal or river, which could afford a safe and economis -
‘cal means of transportation of the pulverized materials in pro-:-
cess of manufacture, at the same time affor dmg the necessary %
water-power to the different buildings. | 4.’

4. In the neigliborhood of .a town or city, from ol 1 me-:
chanics and cmployces, as well as necessary artlcles, could be
obtained. A

5. A location near which the best building materials could
b(, plouucd for permanent structures. :

. A temperate climate, where operations could be contmucd
tlnounhout the year without obstructions from ice,and to avmd‘“‘:
-thc hdAdl(I and expcnse of warming the building. 2 & ot

. A district of country free from lime and earthy salts, so’
tlmt the large amount of water required in the operations of-
the Saltpetre Refinery should be as ncarly pure as possible.

8. A location which would insure an abundant and cheap
supply of the proper kind of wood required in the making of-
gunpowder. :

9. A situation which, whilst sufliciently near a town to pro- " -
cure readily supplies and workmen, should, at the same time, !
be removed so far oft that the dangerous structures, should an
cxplosion occur, would cause no damage to the nearest inhabi--
tant. '

10. Hence, also, the oanal or stream on which the works exist,-
should have but little traffic or commerce, and, in the vicinity
of the works, should pass through a sparsely inhabited district.

The Augusta Canal, having been selected for the site of the
Confederate Powder Works, contracts were immediately en- "~
tered into for the brick, stone, and carpenter's work, on very
favorable terms. '

At the beginning of the war, business was more or less par-
aly7ed 80 that the manufacturers and builders were, to a con-
siderable extent, thrown out of employment, ‘which enabled ;i
contracts to be made advantageously at the usual prices. Thus, ~ '
the total cost of the entire works did not exceed three hundred
and eighty-five thousand dollars. ,\

The erection of these works on the gr ound of economy alono
was of grea.t servxce to rhe (/onfeduate Governmcnt. .'Tlx'e; cx—\ ¥

S
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treme hazard of importing gunpowder through the blockade,
raised its average price, the first year of t‘h(j' war, to three dol-
lars per pound.  There were made one mll‘hon pounds .at the
works in that period, at o total cost, including the njntcrm]ﬂ, of
lion and cighty thousand dollars; thus saving to the

one mil )
ear, onc million, ninc hundred and twenty

Government i one y

- thousand dollars.

" The requisite land having been purchased, and contracts
made for building material, the site of the main huildings werc
located by myself, and construction commenced on the 13th of
September, 1861, ander the immediate snpcr\'ision of Mr. ——
Grant, a young civil engineer from Savaunah. These buildings
were erccted of the excellent Iricks supplied by the Augusta
and Hamburg yards, which were worked to their full capacity,
and above five millions were supplied.  The handsome granite
of Stone Mountain, on the Georgia Railroad, was employed for
the sills, lintels, copings, and foundation stones.  The whole of
the buildings were erected by Messrs. Denning and Bowe, of
Augusta, the former having immediate charge, and could not

be surpassed for excellence of workmanship.

The first structure—or the one nearvest the city—was called
the Refinery building, because the central portion was used for
such purposcs, but it included a saltpetre and sulphur ware-
house, of a capacity of fiftcen hundred tong, on the cast cnd,
and a charcoal department and a machine shop with a steam
enginc on the west end.  Rifle and ballistic pendulums on the
northeast, and the steam boiler house on the northwest portions.
There were four square towers at the corners, used as offices;
the cntire structure forming three sides of a square, fronting
two hundred and fifty feet along the canal, and extending back
two hundred and scventy-five fecet.  The north side was mostly
a brick enclosure with high wallg, but having no roof, and tem-
porarily used for storing wood—its ultimate destination was for
workshops.

Within the square were located the kilns for drying the wood
to be distilled 1 the charcoal retorts; the copper boilers and
other apparatus for the extraction of the saltpetre from dam-
aged powder; as also the arrangement for the final extraction
of the saltpetre from the refusc of the Refinery; lastly, the great
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chimmey, into which all the smoke flues of the entire structure:

forminated. ‘ ohe v oGl mtas D oRalb
In the projection of this part of the Powder Works, I consr.

coived the design of makiong the central portion present the ap- R
pearance of a grand monumental structure.  For this purpose fhe- 68 T
chimney Was placed centrally, and its exterior dimensions con=- "

siderably enlarged; in fact, it is composed of two distinct parts, - -
the chimney and outside obelisk; the former being enclosed at

ite base by @ square tower, nineteen by thirty-five feet in height, -

whose battlements arose to view above the front walls. From
the top of this tower the enveloping obelisk commenced, and
ascended onc Lhundred and fifteen feet, making the complete
gtructure onc huandred and fifty fect from the ground to the
coping. Lhe interior chimney flue is five feet square from bot-
tom to top. The corncr stone, or rather the box containing the
usual documents, was, by a fancy of the architect, placed in
one of the corncrs of the top coping of the obelisk. o
The salpetre refinery occupied the right central portion of
the front, being sixty-five feet long, fitty-five feet broad and
_ thirty feet high, open from the floor to the ventilated roof. At
the east end were four of the large evaporating iron pans, placed
side by side, and clevated three feet above the floor by the
brick work which surrounded them; five similar pans were in
a corresponding position at the west end, and the large copper
drying pans occupied forty feet along the north side at the
same height. Each evaporating pan had a separate furnace,.
and the heated air from the whole passed beneath, and in con-
tact with the bottoms of the drying pans on its way to the,
great chimney ; the furnaces opened into side rooms communi- .
cating with the outside open space in the rear of the building.
Thus the refining room was entirely free from aghes, dust and
smoke. . S e w0
The centre space of the floor, about thirty-six feet square, :
was sunk four feet to allow water from the canal to pass around
the bottoms of two of the large evaporating,pans, which were .
placed therein near the centre’ of -this ares, and nine feet aparts -
these ‘were used for a special purpose.. .. SR L RPN e d
The best quality of . gunpowdeér can only be made from the .
purest, saltpetre ;- _the i mpurities ‘of ;the. -,_j_c‘rgde‘,matex‘ial-, are:,

# %
s NerTie Pltaae o, el L Lksaaer LliAee.
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mainly deliquescont salts, which rapidly deteriorate the.
strength of the powder by the moisture absorbed. To refine -

more or less the rough saltpetre of commerce is then a neccs-
sity even in producing an inferior article. SRR

To carry the refining process to the extent of necarly absolute
purity, required several successive crystallizations and wash-
ings, involving a large amount of manual labor in the manip-
ulation, and consuming much time. This was particularly the
casc in the very large amount of saltpetre, eight to ten thousand
pounds per day, used by the Works, the refining of which
would demand extended buildings and apparatus, as well as
requiring+ a large nwmber of operatives. Ilence, it became
desirable to devise methods by which hand labor could be
suporseded by motive power and machinery; in this I was en-
tirely successtul. Thus, in the operations of filling the various
boiling pans with water or mother-liquor; the transference of
the boiling solution of saltpetre to the draining trough, and
thence to the crystallizing machines; the cooling down of the
solutions, and their constant agitation to hreak up the forming
crystals into fine particles, and transferring of these to an ad-
Joining tank; the washing of the cervstallized mass, and the
subsequcn.t removal of the mother-liguor and wash-waters,
were all accomplished by machinery, with the assistance of
two or three workmen only.

The saving of time and labor was thus manitest, and the
rapidity with which these operations were performed, per-
mitted a double and triple process in a single day; thus
allowing a degree of purity in the product of refined saltpetre
not attained in any other refinery. Its purity was such gen-
erally, that there was not the one-hundred-thousandth part of
chlorides lett in the salt.

Of the machinery used, the most important was a bronze
revolving wheel with buckets attached to the periphery, which
worked into an iron pan or kettle, whose section was an arc of
a circle ; the buckets grazed the surface of the bottom ang
sides of this kettle, the bottom of the latter being immersed
in a current of cold water, - The hot filtered solution of the
crude saltpetre was received into this Kettle, and thus kept
into a statc of rapid agitation,’ the effect being to produce a
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wot mass ol minute crystals, which, as fast ag formed, ivere
taken up by the sharp edged buckets, and lifted sufficiently
high to pour into a receiving vat; this permitted the liquid
part to flow back into the kettle, By this means in a short
time the entire mass of fine deposited crystals from the rapidly
cooled liquid, were vemoved to the vat. When the operation
was completed the remaining liquid in the kettle was, by the
revolutions of the bronze wheel, discharged into one of the
cight capacious cisterns below the floor; there were two of
these machines employed.

The facility for work which this apparatus, with the other
mechanical appliances aflorded, enabled the refinery to carry.
the purification of the saltpetre beyond that of the most cele-
brated powder factorics.

Adjoining this part of the Works was the Sulphur Refinery,
where this material was prepared from the crude stock, and
nade ready for the incorporating process, About one hundred
nd thirty tons of very impure «ulphur had been received from
Louisana, for the usc of the Powder Works; it had been pur-
hased before the war by the planters for use in the making of
ugar, and wai bought up by the Confederate officers. The
cst quality of gunpowder has its sulphur chemically pure,
hich could be demonstrated by showing no trace of acid
hen powdered and boiled in water, and should entirely
7aporate on a piecc of glass when heated, leaving no stain.
his can only Dbe accomplished practically by distillation. The
ude article was melted and poured into upright, thick wooden
xes five feet high and ten inches square at the bLottom,
pering upwards; when cold the earthy matters would be
and in the lower portion by subsidence, leaving about three
*t apparently pure. This was broken off and placed into two

ttles of suitable form and dimensions, having furnaces; the
08 of these kettles were connected by a bent iron pipe to an
larged portion, which was surrounded with water. Onp the
lication of heat the sulphur vaporized, and passing over
ough the pipe was condensed in the cooled portion, whence
rickled in a thick stream into s receiving vessel below; the
t portions being .rejected, the remainder was of .a beautiful
on yellow when ‘cold, and entirely pure.. ..__; .. . _

-
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Unlike the refined saltpetre, the purified sulphur had to be
bolted like flour before being used.  The former

was done by two iron wheels of twelve inches face and five
foot dinmoter, weighing six hundred pounds euch, revolving
on 2 bed circle of iron like the incorporating rollers; the latter

pulverized and

- was accomplished by Dbolters, but when these werc worn out

and could not be replaced, for want of the silk cloth, which
was not to be found in the South, necessity compelled me to
devise a diflerent, and as it proved, a superior method. .
“The pulverized sulphur was placed in barrels or cylinders,
with hollow axles, which were made to revolve slowly by

“machinery; there were ledges on the interior which caused the

sﬁlplxm‘ to be lifted and poured over as the cylinders revolved;
a light current of air was blown through each, entering the
hollow axle at one end, and passing out through the axle at
‘the other end, which led into an adjoining room; there the im-
palpable sulphur dust was deposited, much finer than by the
usual bolting process.

Adjoining this Refinery was the department in which char-
coal was made and pulverized. Charcoal for gunpowder has
to be made of a porous fine-grained wood, having very little
ashes when burned; willow is gencrally preferred, and was
uscd at first in the Powder Works, but the exigencies of the
war taking away those who would ordinarily have supplied it,
rendered it impracticable to procure a sufficient quantity. Re-
course was had to the cotton wood, which was abundant; on
trial its charcoal was found fully equal to that of the willow
for the purpose, and was, thereafter always used.

Charcoal for gunpowder must be made by what is* termed
the distilling process; that is, the wood must be heated in iron
retorts to the proper degree, to have it of the best quality, and
free from sand or grit. Ifor this purpose cast iron cylinders,
or retorts, six feet long and four feet in diameter were used
placed over furnaces, each having cne end solid and the othex,'
with a movable cover; into these were run the slip cylinders
which contained the kiln dried cotton wood, split up into Sticks:
about one and a half inches in diameter, and entirely filling it.

The slip cylinders were charged with the wood in an outside

apartment, their covers put on, then readily moved by oranes
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vis, and ity Military Committee consisting of General Harding
dand Colonel Baitley, had at the carlicst moment, taken mensires.

to supply hix army by making conteacts for saltpetre, to b
supplied from the limestone caves, and with the Sycamore Pow
der Milly not far from Nashville, which was to be enlarged and
put into immediate operation. These contracts were turned:
over to the Confederate Government on my arvival in that city
and every assistance possible given hy the State anthorities,
Mo So D Morgan, o private eitizen of Nashville, hut o gentle-
man of great energy and influcnce. rendered essential service
to the oflicers of the Confederacy.  The Sycamore Stuanping
Ml was xoon put into operation, hut its limited arrangements,
particularly for preparing the saltpetre, caused the produet fo
he small. - Notwithstanding the vapid construction of new
stanpers, and other parts, it was only in the latter part of Sep-
tember that five hundred pounds of powder daily were pro- :
duced. ' )

It was soon perceived that to inercase the supply, a special
refinery for saltpetre wonld have to he erceted: works ac-
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cordingly were projected, commenced, and mainly completed,
at Nashville, Ly the 9th October, onowhich day 1,500 [hs, were
refined. and this wnoun? was gradually inereased to 5,000 s
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daily.  Experts were nos to he found, and for some days every
- Pt of the operations were carvied on under my personal in- -

o, gy e
S

. wstruction, ,
; Gunpowder contains three-fourths of - its weight of saltpetre,
©and to have its proper and enduring strength, this constituent 5
must he refined to almost chemical purity.  Thus the obtaining .;:5,
. of this material and its preparation. hecame matters of’ the
highest consideration.

The Governor of Georgia, at the snggestion of Licutenant
Boggs, late of the Ordinance Department of the old army, had
parchased a small cargo of xaltpetre and snlphur in. Philadel-
phia, which fortunately arvived safely at Savaunah Just hefore
that port was blockaded.  This store of material, although
comparatively small, was of extraordinary value, as from it
mainly the gunpowder for General A, 8. Johnson's army was
supplicd; as well as the Batteries at Fort Pillow, Island Num-
ber 10, and Memplis, on the Mirsissippi viver,
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to the retorts, into which they were pushed; the covers of.
which were then luted with clay and olosely 3pp1ied. Thej':‘:-%
bottoms of the retorts being perforated, ?e;'miéted ‘the escape i
of the vapors and gases into tho furnaces beneath, where in.
aming, they supplied mainly the heat required in the opera- s
tion. In about two hours the slip cylinders were withdrawn
from the retorts and moved by the cranes over, and lowered

into the cast iron coolers beneath ‘the floor; these had water

from the canal circulating around them; the covers being then

put on to oxclude the air, the mass of charcoal was rapidly
cooled.  As soon as a slip cylinder was removed from a retort

a freshly charged one would take its place, and thus the pro-.

coss was continued.  The slip cylinders were taken out of the
coolers in succession by the cranes, and swung over a long

and broad table upon which their contents were dropped; here

the sticks of charcoal were scparately examined and the im-
perfect rejected.  The charcoal was then placed in pulverizing
barrels with brouze balls, which revolving by machinery, soon
reduced it more or less to a fine powder; it was then bolted,

and with the sulphur and saltpetre taken to the weighing
house. Here the three materials were arranged into sixty
pounds charges, by mingling i’orty-ﬁ\w pounds of saltpetre,

nine pounds of charcoal and six pounds of sulphur, which was

then moistened and ready for incorporation.

Reflecting over the processcs for making gunpowder, it -
suggested itself that the chemical reactions would necessarily
have the most favorable conditions, when there should be the
most intimate approximation of the component molecules.
That, as the charcoal by its combustion with the oxygen of
the saltpetre, supplied the expanded gases which produced the
explosive force, it was of the first consideration that there -
should be the most perfect mixture practicable between these
two ingredients. Under the microscope & fine particle of char-.
coal was seen to be a mass of carbon penetrated by numerous:
pores, hence it became necessary to completely fill these.minute
pores with the saltpetre to have the best - condition.. - This-:

‘might be accomplished by the usual prooesses, a8 the charge -
18 kept moistened - when. stamped or rolled, -but as it will not .
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answer to have the mass el during the incorporating opera-
tion. only moist or damp, the completion of the process was
necessarily delayed.  If this mass of material could be made
into a semi-liquid condition by the action of steam, the hot
solution of saltpetre would speedily penetrate the minute pores
of the charcoal, and thus the desired end wvould be rapidly
attained. ' ’
Accordingly, the following process was devised: The mois-
tened sixty pounds charges, roughly mixed and moistcned
with water, were introduced into horizontal cylinders of sheet
copper thirty inches long by cighteen inches in dinn-\et'er.
These cylinders revolved slowly on a common axis, consisting
of a heavy brass tube three inches in diameter, perforated with
holes. High pressure steam was introduced through the tube,
raising the temperature to the boiling point while the water
produced by condensation, added to that oviginally used to
inoisten the materials, reduced them to a semi-liquid slush,
which was run out of the cylinders after about eight minutes
rotation. On cooling, this mud became a damp solid cake, the
saltpetre which in the state of boiling hot saturated solution
had entered the minutest pores of the charcoal, now crystaliz-
ing. The cake as produced was transferred to the incorpora-
ting mills, and under the five ton rollers was in an hour
brought to the condition of finished mill cake, ready to be
cooled and granulated, while without the steaming process,
four hours incorporation in the mills had previously been
necessary to produce powder of the same first-class character.
The capacity of the work of the mills was thus practically
quadrupled, the thorough saturation of the charcoal with salt-
petre being accomplished by the steaming, while it remained
for the rollers merely to complete the incorporation of the
whole mass and give the required density to the mill cake.

. The Incorporating Mills, twelve in number, extended alon
the canal beyond the Refinery building and further back from
its bank, having the Laboratory between the two; they were
two hundred and ninety six feet long. This separation was
for safety, as they worked explosive material. The walls were
massive, being from four to ten feet thick, the horizontal sec-
tion of each being that of a huge mortar of seventeen feet, wide
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by twenty-four feet long; the height of the walls was twenty-
cight feet; they faced alternately in opposite directions, so
that an explosion of one would not be communicated to those
adjoining.

The fronts were constructed of light wood and glass, and the
roofs of sheet zine, so that but slight resistance would be offer-
od, upwards and ontwards, to the explosive force. A wing
wall, nearly as high as the main walls, and three feet thick, ex-
teuded outwards from the centre of the exterior back wall of
each mill twenty feet, to guard still further against the ecffects
of an explosion. Bchind these the powder-makers stood, for
safety, while starting or stopping the motion of the ponderous
rollers. This was done hy means of a long lever, which threw
in or out of gear the friction arrangement, which worked each
set beneath the floor, in the thick archway which extended
from end to end beneath the mills. Tt has already been staled
that this archway contained the great ivon shaft which impart-
ed motion to all the mills, and which derived its own from the
large steam eungine, which was located above, in the centre
apartment separating the mills into two divisions.

In addition to the above precautionsto prevent the explosion
of a mill from extending to the others, above each set of rollers
was balanced a vessel containing about thirty gallons of watenr.
This was connected by meansof a small iron shatt with a simi-
lar vessel to each mill of the division. Thus, on an explosion
in one mill, its bed-plate was instantly drenched with water, -
and this caused the same to take place at'the same moment
with all the others.

These precautions were rendered the more necessary by the
carelessness of the powder-makers, who might not remove the
broken up powder cake from the mill enclosure before placing
a new charge under the rollers, thus having one hundred and
twenty pounds of material to take fire at the same time—as
once happened—producing a powerful explosion. Tlere oc-
curred only three explosions at these mills—-all before the steam-
ing process was adopted—and in the first only was any one in-
jured. In that one no material harm ‘was done, as the two
powder- makers—-exposed by their own carelessnees—-—-werc at
woxk agam in a feW days. . This explosion completely destroyed
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- broken up powder, or mill cake, which Was?aboutﬁ?e«eigﬁégﬁﬁ

blackish grey color and taken to the cooling magazine:
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well as the wood and glass front, but did
to the mill, and had no action on the
s with water. -The

+the slight roof, as
gcarcely any other damage
other mills further than drenching their bed
other two explosions were insignificant.

These incorporating mills consisted, each, of an iron circular
fat bed of seven feet diameter, fixed in a mass of masonry built
up above the brick archway, through the centre of the floor, to.

a convenient height. On this bed two massive iron rollers, six
feet in diameter and fifteen inches face, revolved. Each weigh- -
od five tons. They had a common axle of wrought iron, of five
inches diameter, and a vertical shaft of cast iron passing through
the centre of the bed, having a rectangular cross-head through
which the axle worked. This shaft connected below with the
machinery which gave it motion from the main shaft.

These rollers were not equi-distant from the centre of revolu-
tion, by which arrangement every part of the charge of mate-
vials on the bed was subjected to their action—which was
crushing, grinding, mixing, and compressing; grinding and
mixing from the twisting motion which followed from so large
a diameter revolving in so smalla circle, and crushing and com:
pressing from the weight of the rollers.

To keep the powder on the bed, a wooden curb, funnel-shaped,
two feet high, was placed around the circumference, fitting
closely, extending outwards at an angle of forty-five degrees.

In the centre of the bed was a short cylinder o metal, two fect -
in diameter and six inches high, through the top of which the
vertical shaft passed. This prevented the powder working in--
wards. It also acted as a steam-chamber tu-keep the bed-plate
warm; but this was not used for the purpose, since the steam-
ing process rendered it unnecessary. A scraper, or plow, fol-
Jowed each roller, which continually broke up the powder-cake,
mixed its fragments, and kept them in the path of the rollers.- -

At the commencement of the operation the charge of ‘sixty
pounds of steamed materials was uniformly distributed over. ..
the bed; the rollers were then set into motion, revolving about:.
ten times each minute, which .continued for an hour;  the";

an .inch thick, was - then removed from the“bedf'h&vinlga,
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were excavated in the clay and rock on thé other side of the
canal, about onc hundred yards distant; - were four in number
and scparated from each other; here the mill cake became
cold and hard, and was ready for the next operation, that of |
granulation. . ,

The permanent building in which this was done was about
. fifteen hundred feet distant from the Powder Mills, on the same
side, further up the canal; this, as well as each of the other
permanent structures, was made of brick, having thin walls
and light roofs. Wood in the damp atmosphere of the canal
speedily decayed. '
A natural growthof trecs and brush-wood intervened between
the buildings along the canal, which were generally situated
about one thousand feet apart; thus the explosion of any one
of them would be harmless to the remainder. There was a
temporary structure of wood used at first for granulation,
about one hundred yards distant from the permanent building,
on the opposite side of the canal; this, after a use of some
months, exploded with about three tons of gunpowder.

The explosion was heavy, shaking the earth for some dis-
tance, and throwing up a convolving column of flame and
white smoke five hundred feet in height. It was composed 7
of a series of confused masses of smoke and beated air revolv- -
ing in vertical plancs with extraordinary velocity, through
which the flames Aashed outwards in all directions; this was
followed by the thundering sound of the explosion, which vi-
brated the air for a mile sround, and was heard within the il ]
limits of the city. LR ’ '
~ There were seven men within the structure, a sentinel out- l
gide, and a boy with a mule in a shed adjoining. ‘The bodies
of the seven men and the boy, with the debris, were carried
up with the ascending columu, and by its revolving action, :
reduced mainly to small fragments and dispersed; the sentinel b

~ was killed by the shock, but his body was not otherwise dis-
- turbed. ~'A growth of small pines surrounided the place, which R
eﬁ'ectuall;f'_intercépteﬂ the lateral flying fragments {i:iil'féct; ‘the i
- force of the explosion did Hiot xtend outside u didmster of oné |
- hundred fect; butwithin“th st irea- tHe “trées Were” destioyeds
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and the space where the structure stood was ploughed’ upy and - o
nothing remained. At the time thore was no work being done,
as the workmen were awaiting the arrival of the boat with the
mill cake. The caveful foreman, Gibson, had been Ca“ed.away,
and probably the accident happened from matches falling on .
the floor, as it had been found impossible to prevent their
use by the workmen, for smoking, when off duty. This was
the only explosion at the Works during the war, except the
three at the Mills, already mentioned. It demonstrated the
| safety of the arrangements, since there was no damage to any
portion of the Works except the destruction of the glass
 sashes, and a slight movement of the roof of the permanent
E granulating building, about one hwidred yards distant. This -
was about to be occupied, having been completed.
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In the granulating building the cold mill cake was broken
up into fragments by bronze toothed cylinders of small diame-
ter, and then Dby smooth ones; these worked in pairs, and
successively, in connection with vilratory screcns and sieving,
all in one machine. By the action of this arrangement the
powder cake was broken into fragments, separated into differ-

ent sizes of grain, and each delivered into its proper receptacle. ';5
A very large grained powder, each grain being a cube of one o
inch in dimensions, and weighing about one ounce, was made e

by a separate manipulation of the powder cake, and used for o %
the very largest guns ouly. _~ 4

From the granulating building the powder was taken to the
drying, dusting, and glazing department, 2,500 feet further up
the canal. There was an intermediate building designed and
used for several months, as the dusting and glazing depart- _'
ment, the drying alone being done in the one above mentioned;
afterwards the three processes were carried on together in one : |
structure. It was soon perceived that the drying process,
which was done by similar arrangements to those used at the
government works at Waltham Abbey, England, that is, by
placing the powder in small quantities in shallow trays in a
frame work, over steam leated pipes, required considerable ; -
manual labor and occupied much time. It occurred to me that . - g
the same could be accomplished more speedily and with far ]
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To accomplish thisx the powder from the gxa'nulatm
was placed in revolving cylinders having hollow axlesiiani
current of air warmed by passing through an arrangementiot
steam pipes was blown through, carrying the dust into its

ceptacle, leaving the grains clear. This also dried and glazed *

them at the same time. Thus by onc operation, by machinery,
all three processes werc accomplished, resulting in a large

saving of labor and time. In addition, a beautiful jet black

glazing was given by admitting a small quantity of steam at

This was not generally done, however, as it was regarded of
but slight, if any, practical value, the usual glazing answering
all required purposes.

Two hundred yards from thix departiment was the Dboiler

house supplying the steam required for the pipes used in the

drying process. Its chimmney was one hundred yards still
further removed, communicating with the furnace by a subter-
ranean avched flue; thus sparks would have had to drift over
three hundred yards to reach the clean metalroof of the drying

‘building.

The finished gunpowder was taken to the next building,
one thousand five hundred fect beyond, up the canal, where it
wag weighed out and put into strong wood boxes about two
and a half feet long, by one foot square, having the ends let
into grooves; one of the ends had a strong wood screw, two
inches diameter, with an octagonal head. Experience proved
that these powder boxes, a devise of my own from necessity,
were stperior to barrels, being stronger, ccupying less room,
standing transportation better, and safer in use. No explosion

" ever occurred in their transportation, notwithstanding the oc-

RIS R

casional Railroad accidents, and the many thousands that were

" sent from the Powder Works during the war.

.+ The *powder boxes being filled, were then transported to the

. magazine, three quarters of a mile still further up the canal.

- This wood s
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fructure ‘was on a rising ground one hundred yards
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the proper time to the current of air, while the barrels revolved. '
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from the canal, enclosed by a high fence.  Its (;zxpzlcity.ky‘;ls k
about one hundred tons of gunpowder. i ;

At thig, and every other separate building of the Powdu
Works, a sentinel was stationed day and night, and the utmost,
vigilance used.  Also, each of the separate buildings alnng the
: (uml except the magazine, containing large amounts of, gun- *
powder, were cnclosed with high brick walls, havmg a single
entrance.

At the Waltham Abbov Works, in England, the mmpowdu
cake after being crushed, is subjected to compression by the
hydraulic press to give it suflicient density. T -found that Ly
using five ton rollels, the proper compression could be given
1n the powder mills during the incorporation, thus sav ing much
labor and time. The hydranlic press, uqum-nﬂy, was only
used to compress the powder dust into thin cakes, which were
sent to the granulating department to he used for fine grain
powder only.

S RTIT  tre
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The press house was located between the Cooling Magazines
and the the granulating building on the sameside of the canal
as the former. It was a large brick structure provided with
two hydraulic presses, crancs, and other appliances, with a
turbine water wheel to supply the required motive power,
After the discovery that the proper density could be bettér
given to the powder cake, by using sufliciently heavy rollers
during the incorporvation, this department was used only for
the purpose above stated. '

The interval of ninety feet between the Refinery building
and the Incorporating Mills, was mainly occupied by a fine
building called the Laboratory. It had a projecting tower in
the front centre, twenty-five feet square at the lower stories,
which together were forty-five feet in elevation. IFrom this
the upper portion fifteen feet square ascended to the height of
thirty feet, making seventy-five feet in all. The upper part of
this constituted the clock tower with its four large circular
openings for dials. These could be seen for a long distance.

This building which was very striking in its appearance,
was never completed in its interior, as the different work to be
here performed was being done at the Arsenal sufficiently well,
in temporary structures. Awaiting the completion of the

e e
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clock, the time was struck by hand, every half hour on the
large bell suspended temporaril)', in the open building in rear
of the Refinery. ‘

The continual testing of the powder, as it was being manu-
factured, to insure itg equality in strength, and to ascertain its
exact propelling force, was done for the fine graded powders,
by excellent musket and ballistic pendulems constructed at
the Confederate Machine Works in Augusta under my direc-
tion.  Ior the cannon or large grain powders, by the initial
velocities given to the proper projectiles in an eight inch
Columbiad. To determine thege velocitics an accurately made
clectro-ballistic machine, such as wag employed at the West
Point Military Academy, was constructed at the same works,
Also Rodman's apparatus for determining the absolute pressure
ou cach square inch of the hore of the gun, cxerted by the
charge. In addition to these Instruments, complete arrange-
ments for determining the gravimetric densities and hygromet-
ric properties of different samples of gunpowder were made.

The foregoing appliances enabled accurate comparisons to
be made at all points Letween different gunpowders, and to
determine the various matters required in the manufacture of
the first quality for the various arms of service. That this
was successtully done was certified to by Boards of Artillery
and Infantry Officers; after the war the captured powder of
these works was used in the School of Artillery practice at
Fort Monroe, on account of its superiority. .

Mr. Davis, whilst President of the Confederacy, visited the
works, then in active operation, B,I?d in hig recent valuable
book, speaks in more than one pl.ace in flattering ter.ms of their
products.  Articles published in the Londpn Times were
highly commendatory of the Works and their resul?s.. which
were copied in Continental papers. They were visited by
many distinguished civil and military gentlemen, both native

" and foreign. - - \ . |
.. The great extent of the Powder Works and theiy immenso
- capabilities, were the admiration of all visitors, This was main] y
" due to the :foresight of the President of the Confederacy, who,
" gomprehending the requirements of a great war,. then scarcoly
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commenced, strongly drew my attention to the probable
necessity of very large supplies of gu.npowder to meet the
serviee of artillery of great calibre, which woul.d. probably be
cmployed, as well as the largely increased quantities necessary i
to meet the rapid firing of the improved.small arms, with E
which infantry and calvary were now supplied.
o The daily product of the Works varied with the demand for
gunpowacs, .. with the amount of saltpetre on hand'. At
no time after their completion were they worked to thexirwfull
capacity; indeed, were only worked during <__luy]1ght.‘ Itven
when supplying the urgent call of General Ripley at Charles-
ton for cannon powder, to replace the twenty-two thousand
pounds consumed during the action with the iron-clad fleet; ,
“two days’ work nearly supplicd that amount. bl
- Notwithstanding the admirable serving of the heavy artillery R
at L'ort Smnter during that cogagement, it would have fallen
and Charleston captured, had any but the strongest gunpowder
been used.  The armor of the iron-clads, thougrh constructed
expressly to withstand the heaviest chiarges and projectiles,
gave way before its propelling force. Mr. Davis malkes the
statement that the engagement between the Alabama and
Kearsage would have resulted in a victory for the former, had i
Admiral Semmes been supplied with the powder trom these '
works. Any failure in their construction and products would
have rested with myself. A carte blanche had been given, and
there was no one to share the appalling responsibility.
T There were made at the Confederate Powder Works at Au-
gusta, commencing April 10, 1862, and terminating April 18,
1865, 2,750,000 pounds, or onc thousand, three hundred and
seventy-five tons of gunpowder. This was distributed through-
out the Confederacy, mostly east of the Mississippi river. There
remained on hand, at the Magazine, at the end of operations,
about seventy thousand pounds, besides considerable amounts
of saltpetre and other material. ,
The Navy Department during the war established a manufic- 3
tory of gunpowder at Petersburg, Virginia, which was after- 3
wards removed to Charlotte, North Carolina, and then to Co- §
lumbia, South Carolina. A powder mill was put into operation: 3
at Richmond, Virginia, also, at Raleigh, North Carolina, but-'{_‘_ ;
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.the cxtent of their operations is unknown. Two small stamp-
Ing mills in the north-western portion of South Carolina, near

the mountains, which were erected to malke blasting powder
tor the neighboring tunnel, were visited, but I found that they

could be made available only to a very limited extent. &
The Confederate Powder Works were so constructed that the :

rough materials were received at the building nearest the city;
thence successively passod up the canal from building to build-
Ing in the progressive stages of manufacture, until it amrrived
finished and ready for shipping at the Magazine.

To facilitate the transportation, a short branch of Railroad
was constructed connecting the canal basin with the Georgia
Railroad. The safe, economical, and ready means of transpor-
tation by the canal were invaluable ; noaccident ever happened,
notwithstauding the immense amount ot combustible material
—over two thousand five hundred tons—which had passed to
and fro over it during the three yeavs of operations.  Irom the
canal bank to the entrance of each building, the walks were
covered with compressed sawdust, aud rubber shoes were worn
by all operatives in the departments containing gunpowder.

It 1s an interesting fact that Augusta was the only city of

note in the South, which was not occupied at some time by the
Federal forces during the war ; here the tlag of the Contederacy
floated undisturbed to the end.

The extensive Sibley Cotton Factory has been erected on a
portion of the site of the Refinery, Laboratory, and Incorpora-
ting Mills, and so arranged that the Confederate obelisk stands
conspicuously in front of the centre; the battlemented and
ornamental architecture of the Powder Works was adopted in
the construction of the Factory buildings, which give them a
fine and noble appearance.

Here was once heard the noise of the clanking wheels and
muffled sounds of the ponderous rollers of war, as they slowly
concentrated into black masses the enormous energies which
were to shake the earth and air, with the roar and deafening
explosions of the battle field. . Now the air is ngain filled with
the sounds of moving machinery, but it is the busy hwmu of
peaceful occupations which assist to clothe the world from 1)10,
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white cotton fields of Georgia. The black material of war hasl‘:

given way to the white staple of peace.
Of the oxtensive Confederate Powder W orksnothing remains

except the obelisk enclosing the great Chimney. 1ts battle-
mented tower and lofty shaft, large proportions and beautiful -
workmanship, will bear cvidence of the magnitude and style -

of their construction to future generations.
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o ”‘f“ speeial daties of the manufacture of sunpowiler were added the com-
m:m:l of .Hu- Augusta Avsnal, on the Tth April, 1862, and at a later period that
of the Milttary Distriet of Augusta,
("nnn'(‘('lunn”\\'iih Captain Fairfax, of the Corfederate Nuvy, the dutices of uet.
ting into effeetive operation the extensive ad unfinished Foundry Works con-
shieted at Selma, Alabama, under contraet witl the War and Navy Depart-
nicnt=owere superadded. When the communication with Richmond was ¢n-
dangered,in the datter-part of the war, all the Arsenals sonth of Virginia, were
comnitted tomy charge,

It had been the desicn at an carly period, of the Chicef of Ordnance, to con-
vert the Arsenal at Angnstacinto ene of construetion, and Capt. Gill was placed
mcharge with that object in view,  On taking command, I found there were
o evizting Facilities for large constrmelive works; thus the intention had to he
for the times abandaoned, but it was fownd available, by the erection of severn
wood stiietures, for ehter work, sueh as the preparation of cartridges, fixed
filon. siznal rockets, fuses, primers, grenades, nitrie acid, fulminates

aied percussion caps, e,

[t was necessary for works of construetion to make available the water
power of the canal within the ity ; accordingly, a Machine and Foundry es-
tahlishment, then lying idle, was purchased,  Air and cupola furnaces, ete.,

swere wlded to the Foundry, and lathes, planers, drills, ete., were purchased
from Holly Sprivgss—adissiz<ippi, and Columbus, Georgia, and from Scima,
Alabama, and other places, and added to those already preseat in the Machine
Works Alzo anextenzive nd complete gun-carriage department was erected,
and g powder-box manufactory established, together with several houses for
thie preparation of suadl arm cartridges, and other purposes.  These structures
were rapidly ereeted, and machinists, founders, blacksmiths, tinoers, harness
makers, armorers, cte., and the various material required, were gathered tfrom
will available sources. The Jarge brick building erected by Captain Gill at
the Arsenal was converted into w harness aud equipment department for field
artillery; also used for tin and hlacksmith shops, hospital and warchouse.

I was fortunate in obtaining sKilled men for the heads of the several depart-
ments; among these were, at the Arsenal, Professor Wilson, Chemist ; Master
Armerer Oliver and I Smyth; the Tast had charge of the Tinners” department,
andd adso was Captain of the Operatives' Military company.

At the City Works were Foundry=Superintendent VanBuren, of Clarksville ;
Superintendent Markey, of the Gua-Carriage Department; Superintendent
Widker, of the Machine Works,  Mre. Wyman had charge of the Harness and
Siddle and FEquipment Department, but the artillery harness was mostly manu-
factured in the city, very satisfactorily, by Messrs, Jessup, ateh and Day.
There were several valuable foremen in the dilferent shops, among them were
Jadltlet, Shacky, Shehan, Darr, and others, whose names e not reealled.
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In the carly part of Febroary, 1863, in
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- Lowas also materially assisted by Military Store- Keeper Girardey and geversy
youne oflicers—Captain Finney, and  Licutenants Waller, Collier, Sparrow,
Hallam, and Cadet, Lewis, and towards the close of operations by Captain
Warren.
. At the several works under my charge at Augusta, o laree amount of war
material was manufactured, in 1863, 1861, and part of 1865, The record of
the last year has been lost. Among the various articles of the two above yeus
were the following, copied from my official reports ta the Chief of Ordnance
110 Field Guns, mostly bronze, 12-pounder Napoleans,  These guns were
cast, turtied, bored and finished  complete at all points. - Four of them now
ornament the principal entrance to Washington's Head-Quarters, at Newhur,
New York,
174 Gun Carriages,

115 Caissons, ;
343 Limbers to ield Artiilery., :
21 Battery Wagons., B

31U Travelling Forees,

10,535 Powder Boxes,

TS hoxes for Small Arme Ammanition.
T3.521 Horse Shoes.,

12,659 Nitrie Acid, pounds of.

2.227 onnees of Fulminate of Mereury
20055 Saddles, complete,

2535 Artillery Harness, sinwie sels ol
2,477 Rignal Rockets,

853,500 rounds of Fixed Amuunition,
136,642 Artillery Cartridee Duows,
200,113 Time Fuses, ‘

476,207 pounds of Artillery Projectiles,
4,530,000 Buekshaot,

4.626,000 Lead Balls,

1,000,000 Percussion Caps,

10,760,000 cartridees for small arms.

Together with an immense amount of Infantry, Artitlery and Cavalry equip.
ments, , ‘

One hundred of the 12-pounder Napoleon suns were formed into complete

Jatteries, and sent to the army  of Tennessee and North Georgin : the metal
heing received from Ducktown, Tennessee, and other places wherever it could
he procured, ineluding Churelawd other bells, and eaptured G-pounder bronze
cannon. The improved Hand Grenades with General G J. Rains' sensitive
tubes were here manufactured, and muny thousands sent to the Confederate
armies.

The Army off Tennessee, hefore the fall of  Atlanta, heing at one period
abont to i short of small wrm ammunition, ad finding i fmpracticable to
procare suflicient additionad Tahor i time, o0 eall was mede on the Ladies of
Summervitle and Auwusta, 1o ussist in naking earteidees, This eall was
answered with ] the prompruess which their devotion to the cause inspired,
and by their invadiabic aid the dangger was Gded  over by the production of
75,000 cartridues per day. '
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George W. Rains and th

In the opening weeks of the Civil War Colonel Josiah
Gorgus, the Confederacy’s Chief of Ordnance. wrote to
Colonel Edward Manigault, his counterpart in the state
of South Curolina’s war bureaucracy, asking for an esti-
mate of the gunpowder on hund in that state. *You may
well imagine.” said Gorgas, “that T feel anxious to as-
certain how long we can hold out before being thrown on
our own resources. . . ."

The colonel had reason to worry. By the week after the
firing on Fort Sumter the War Department had gathered
together at various points within the Confederacy
491,111 pounds of powder for cannon, rifles and mus-
kets. or about enough to give a theoretical supply of
thirty rounds per man in the armies then forming. In
light of the prewar ordnance manuals’ specification of
200 rounds per man. members of the War Department
wondered if the new nation huad encugh powder for one
goud battle per army. An additional 292.316 pounds of
powder fur cannon and muskets recovered on the oc-
cupation of Norfolk helped. but no one imagined that a
war of any consequence could be prosecuted by relving
on random gifts from unexpected sources.

The need for a strong, home-based gunpowder industry
capuble of supplyving all the wants of the nution was ob-
vious: so vital was it to the war effort that the
government gave no consideration to reliance on private
industry for 1ts principal source. In early July George
Wushington Ruins tendered his services to the Con-
federacy and was assigned the double duty of providing
an immediate supply of gunpowder for the army of
Albert Sidney Johnston, and choosing a site for and
constructing u gunpowder factory capable of supplying
all the future wants of the Confederate armies.

Ruins. the younger brother of Brigadier General Gab-
ricl J. Rains of land mine fume. possessed a background
that fitted him well for wartime industry. Educated at
West Point. he was graduated third in his class with a
rommission in the prestigious Engineers, and assigned to
1ssistin the construction of Fort Wurren in Boston
Harbor. He then made the unprecedented request for
transfer out ol the engineers to a less elite arm, the
artllery. for whut he considered a more military life, and
served honorably and notably in the Mexican War. He
had also held an assistant professorship at the Military
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Academy. and made himself known in scientific circles
through work in the drea of steam engine design. In 1856
he had resigned from the Army to take on the presidency
af. and part interest in. the Washington Iron Works in
Newburg. New York. the home of his wife's family.
President Davis and Colonel Gorgas appurently knew
their man. for they assigned him perhaps the most vital
task in the young nation, and left him to his own devices
to accomplish it.




The Augusta Powder Works, circa 1865.
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R ains tent Richmond on July 10, not even waiting to
receive his official commission, on a rapid railroad tour
of the South, working to expand and improve existing
powder-making facilitics and preparing for construction
of the major work charged to his care. I almost lived on
railroad cars,” he said, “*devising plans, examining the
country for a location. hunting up materials, engaging
workmen, making contracts, and employing morcﬁ)r less
every available machine shop and foundry from Virginiu
to Louisiana.™

Small gunpowder-making facilities had already been
erected in New Orleans by Major General David E.
Twiggs, and in Nashville and Raleigh by private enter-
prise with state government support. Rains gave these
such aid as he could (the works in Nashville, together
with similar factories soon to be built in Manchester.
Tennessce  were later taken over by the central
government), and pressed on, searching for a suitable lo-
cation for the major gunpowder fuctory.

On July 20 he found his site. beginning at the grounds
of the old United States Arsenal (abandoned after an epi-
demic in 1820 for a site on higher ground) between the
Savannah River and the canal just west of Augusta,
Georpia. Railroad connections linked Augusta to At-
lanta and other mujor shipping points. the city was far
enough south and inlund to be relatively safe from at-
tack, workmen and building materials were availuble. the
river and canal provided easy water transportation within
the area of the proposed factory complex, and planters in
the area could supply the willow and cottonwood needed
for charcoal. Alone in the clear July morning. Rains
stood “‘on the silent and deserted bank™ of the canal,
“revolving in my thoughts the erection of the extended
works to which | had committed my reputation. . . .~
Augusta it would be.

By MAURICE MELTON

Rains showed a genius for getting things done, and to him--
almost alone--is due credit for keeping the guns firing.




gusta. Georgia

Courtesy Augusta Richmond Museum, Au

Colonel George Washington Rains. His appointment as briga-
dier general was never confirmed.

Rains had spent his hours in the railroad cars sketching
the factory's layout, basic architecture, and machinery.
The various buildings in the plant would cover a stretch
of two miles along the canal. Rains placed them in a
togical flow sequence, the raw materials coming from
Augusta to the warehouses. then traveling up the canal

through refining, mixing, incorporating, and granulating

processes, until the finished product was stored in a
magazine ut the end of the line. far from town. The prin-
cipal building in point of size and architectural care
would be the first one, a combination warehouse,
refinery, charcoal works, and office complex. Rains
designed it after the English House of Parliament, and
centered in it the main chimney, surrounded by a tall,
battlemented obelisk. He intended the entire work, and
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all its attendant buildings up the line. to stand as a per-
petual monument to the industrial accomplishments of
the new nation.

.As a guide to the actual process of gunpowder manu-
facture, Rains had only a pamphler describing the
operation, written by Major J. Fruser%cy of Eng-
land’s Waltham Abbey works. He found, too, a4 man
numed Wright who had been employed by the British
powder factory, and put him to work in the new plant at
Manchester. Tennessee, which he was using as a school
to train workmen who would later be transferred to
Augusta.

The principal ingredient of black powder is potassium
nitrate, or saltpeter or niter s it was called. which com-
prises three-fourths of each grain of powder. Wood for
the charcoal that served as the basis of each grain was
readily available, and the sulphur comprising about 10
percent of each grain could be imported. but a large and
steady supply of saltpeter was so vital that Rains sought
to build up a nationwide saltpeter industry to give his
works a reliable source for the material throughout the
war. He placed his building and machinery plans in the
hands of Captain C. Shaler Smith of the Enginecrs,
recommended by the Tredegar Iron Works of Richmond
for the position of chief architect und superintendent of
construction. Rains then devoted his energies for several
months to a crusade to build within the Confederacy a
fervor for saltpeter production. He wrote a pamphlet
describing his method of converting the calcium nitrate
found in earth mined from limestone caves to usable po-
tassium nitrate, had it published in New Orleans,
Nashville, and Richmond, and distributed bv Colonel
Gorgas through the War Department. Rains and his
assistants visited limestone caves in Georgia, Alabama,

Tennessee, and Arkansas to find those that would’

produce earth from which saltpeter could be made, and
let contracts with individuals or groups to supply the ma-
terial for the government.

By October 9 Rains had a saltpeter refinery in
operation in Nashville, turning out 1,500 pounds of pu-
rified saltpeter every day for use in the gunpowder plant
in that city. In late November he visited New Orleans,
where Major” General Mansfield Lovell suggested
sending the steumer Tennessee overseas to bring in a
cargo of the material. Rains endorsed the idea, and it was
approved by the War Department. But before the ship
could sail the blockade off New Orleans had become too
tight for her to get out. Still, it would be Lovell’s plan of
importation that kept the Confederate gunpowder in-
dustry supplied with its most vital component throughout
the war. Despite Rains's efforts, saltpeter in the quan-
tities needed could not be obtained within the Con-
federacy. Durinng the war only about 300,000 pounds
came in from the limestone caves and niter beds worked
throughout the nation, while 2,700,000 pounds were im-
ported from Europe.

B et



The government arsenal at Fayetteville, North Carolina, seized
by the Confederates. Its workers were later transferred to
Rains’s powder works at Augusta, Georgia.

By the end of November Rains's principal duties,. over-
seeing gunpowder plants in Tennessee and North
Carolina and constructing the major facility at Augusta,
had become so demanding that Colonel Gorgas sent F.
H. Smith to take charge of the procurement of saltpeter,
working out of Nashville under Rains’s direction. In
April 1862 the Ordnance Bureau would relieve Rains of
this responsibility completely by the creation of the Nitre
Bureau (later the Nitre and Mining Bureau) under
Colone! [.M. St. John.

Meanwhile, C. Shaler Smith had been making
progress on the long line of factory buildings outside
Augusta, taking directions from Rains by mail. Raw ma-
terials were gathered from throughout the Confederacy.
Tin and zinc for roofing came from Mobile; brick from
Augusta and Hamburg, South Curolina; boilers (large
copper chambers from turpentine stills) from
Wilmington, North Carolina: cut stone to bed heavy ma-
chinery from Chattanooga, and granite for sills, lintels
and copings from Stone Mountain outside Atlanta;
drying and evaporating pans from Nashville: machinery
from foundries in Augusta. Richmond. Macon, and
Chattanooga: steam pipe and valves from Atlanta;
cement from Richmond.

Construction started on September 13, 1861. In accor-
dance with Rains's plans. Smith laid the foundation for
the principal building, the refinery-office-warehouse
complex known simply as the Refinery, closest to town.
[t was a square structure, open in the back, its east wing a
sulphur and saltpeter warehouse, the west wing a labora-
tory for testing the powder made by the factory. The
central area, behind the Parliament facade and the great
chimney, housed the refinery proper. Square towers con-
taining offices stood at each corner, and in the open area
behind were furnaces and large iron retorts for the
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production of charcoual, and equipment for reclaiming
saltpeter from damaged powder and factory refuse. Next
to the Refinery was the Laboratory, where the time
would be struck on the hulf hour, its seventy five-foot
tower to be forever vacant of the four large round clock
faces that were supposed to grace it. The building itself
was never to be put to use, as the work to be done there
was taken over by the Augusta Arsenal. Up the canal
from the Laboratory was the Mixing House, a long. rec-
tangular building divided into a dozen sections. each
holding a circular iron bed and a pair of five-ton rollers
that ground together the three chemical components into
gunpowder. Each of these incorporating mills was sur-
rounded on three sides by thick brick walls while the
fourth side, facing either to the front toward the canul or
to the back toward the Savannah River (the mills facing
in alternate directions to cut down the possibility of
chain-reaction explosions), was built of light wood und
glass, intended to blow out casily and release the foree of
any chance explosion without creating major damage in
any other direction. Beneath the building ran u trench
housing a 300-foot drive shaft. with a dozen power take-
offs to operate the mills. Power was supplied by a 130-
horsepower steam engine, brought to Augustu before the
war for use in a flour mill.

Beyond the Mixing House, 1,500 feet up the canal. was
the Cooling Magazine, where the warm, moistened
lumps of crude powder were taken for cooling before
being boated across the canal to the Press House, where
two hydraulic presses brought from Richmond would
stamp it into solid cake. Back across the canal was the
Granulating Building. where the powder cake would be
broken apart under bronze-toothed rollers and separated
by size for use in cannon, rifles, or muskets, then curried
to the Drying House and spread on trays over a network
of large steam pipes for drying. dusting, and glazing. The
furnace and boiler providing the steum heat and power
for these operations were housed in a small brick struc-
ture 200 yards from this department, and the chimney for
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Courtesy Augusta Richmond Museum, Augusta, Georgia

Plan of Mixing House at the Augusta Powder Works.

the furnace was another hundred yards away, connected
by a subterranean flue, so that sparks flying from the
chimney would have to be blown a full 300 yards before
reaching the fireproof zinc roof under which the powder
was being dried to the peak of its explosive potential.
Three quarters of a mile past the Drying House was the
Mugazine, where the gunpowder, packed in boxes, would
be stored until transfer to the Augusta Arsenal, or ship-
ment out via the railroad.

Smilh had httle trouble finding workers. The war ex-
citement had brought local construction to a halt, and the
army had vet to swallow ull the area’s skilled artisuns
and laborers. He had some trouble securing building ma-
terials, however, particulurly brick. Brick yards as far
away as Savunnah and Charleston promised an adequate
supply, but the railroads refused to ship at a satisfactory
price. So the entire load had to be borne by brickyards in
Augusta and Hamburg. With supplies of brick going also
to Lieutenant Colonel W. G. Gill for the expansion of the
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Augusta Arsenal, construction at the Powder Works was .
considerably retarded. Once, in mid-November, it ceased
altogether, masons and hod carriers sitting idle until the
flow of brick started again. But materials and laborers
were still relatively plentiful, and the railroads had not
yet come to their later state of near-collapse, so work did
progress, and the structures going up were quite sub-
stantial. By the end of September work wus well ad-
vanced on the Refinery and the Cooling Maguzine, and
the trench for the Mixing House drive shaft was nearing
completion. Temporary buildings were erected as car-
riage houses. stables and blacksmith shops. and a road
wus laid along the canal. Construction continued through
late winter, while Colonel Rains contracted with the
Tredegar Works for twenty of the five-ton rollers for the
incorporating mills (two were made in Mucon and two
more in Chattanooga), the dozen circular iron beds for
them to roll on, and the transfer gears and power take-
offs to operate them. He contracted, too. with the Cum-
berland Iron Works and another firm in "Nashville for
large copper and iron pans to be used in the refining
process.




In February 1862 the powder works and saltpeter
" refineries in Nashville and Manchester were closed, and
the personnel und some machinery brought to Augusta.
On April 10, 1862 the Augusta Powder Works began
operation. The work was “a grand assemblage,” boasted
Rains, “imposing from the magnitude of the separate
parts, and beautiful from their architectural style and
perfection of workmanship.” That perfection probably
went unnoticed by the Powder Works™ employees. at
least at the time. For the works as a whole were merely a
group of shells housing the machinery.

To carry out the theme of his architectural and indus-
trial masterpiece, Rains had insisted on a great number
of windows. All of these, as well as the doors (including
the ten-foot-wide double sliding doors in the warehouses)
were to have uniform glass arches. None were in vet,
cither arches. windows or doors, nor were the two
thirteen-foot bull’'s-eve windows plinned for the front of
the building. Workmen carried sulphur and saltpeter
through a Refinery with drafts sweeping through dozens
of openings, and the stiff spring breezes blew through
open fronts in the incorporating mills while the big
rollers ground away. The sulphur warehouse lacked a
roof, and in the offices the water closets were unfinished.
Not until mid-May of 1863 would the work be com-
pleted.

Whethcr from a sense of duty or from a need to satisfy
his own ego. Colonel Rains was determined to make the
highest-quality, most powerful gunpowder possible. The
charcoal was made at the factory by Rains's workmen
instead of by an outside agent, burned in retorts in the
Refinery courtyard. The sticks were then sorted, the im-
perfect pieces rejected, and the remainder placed in a
revolving drum where bronze balls crushed them into
powder. The commercial sulphur stock was purified
through a two-fold process. First it was melted and
poured into high, narrow wooden boxes, where the im-
purities settled to the bottom. When the sulphur solidi-
fied, the “*pure™ chemical (about the top three feet from
each five-foot box) was broken off and distilled. The
remaining impurities boiled first, and the beginning of
cach run was drawn off and discarded. **The remainder.”
said Rains. “was of a beautiful citron yellow when cold,
and entirely pure.” The solidified and purified sulphur
went under two 600-pound grinding wheels to be crushed
to powder, and then wus bolted. When the silk bolting
cloth wore out and could not be replaced, Rains divised a
substitute process. He had fabricated a revolving drum,
with ledges or vanes inside to lift and throw the powder,
and hollow stub axles through which passed a current of
warm air that carried the fine sulphur dust out of the bar-
rel and into a collection room. Rains claimed this to be a
considerable improvement, the gentle agitation giving
much finer grains than those from the bolting process.

. Since the bulk of each grain of powder consisted of
saltpeter, and since it was the salts present as impurities

Maurice K. Melton, author of The Confederate Ironclads (South Bruns-
wick, N. J., 1968) is a regular contributor to CW7/, now studying for his
Ph. D. at Emory University, Atlanta.

that absorbed moisture and allowed a deterioration of
gunpowder in  damp conditions, Rains devoted
considerable care to the purification of this material. At
first, the process was simply that of repeated washings;
the salts dissolved in the water, which was poured off.
But as production expanded and thousands of pounds of
pure saltpeter were required each day, purification by the
old method became too slow. Rains developed the
process of boiling the saltpeter and water solution, then
dipping out the purified saltpeter as it began to cool and
crystalize. This process was so fast that each day’s re-
quirement could be boiled two or three times, leaving the
material purified **beyond that of the most celebrated
powder factories.”

rrwo general methods of incorporating or mixing the
three ingredients were in general use—stamping or
rolling. Rains had favored putting up stampers, possibly
because stamping machines were less complicated to
construct than the massive rollers and their attendant
motive machinery. But Colonel Gorgas had directed that
the roller process be used instead. Sixty pounds of ma-
terial—forty-five pounds of saltpeter, nine pounds of
charcoal and six pounds of sulphur—were placed on each
of the dozen seven-foot iron beds, dampened to prevent
an explosion, and pressed under the giant rollers for four
hours.

Rains soon devised an improvement. Before going into
the mills, each charge was placed in copper cylinders
revolving on hollow, perforated brass tubes. Steam was
jetted through the tubes, heating and damping the mix-
ture, bringing the sulphur and saltpeter to the boiling
point and allowing the combination to penetrate the
pores of each grain of charcoal. After cight minutes of
this process, only an hour was required under the rollers
for complete incorporation. Additionally, it was found
that the immense weight of the rollers pressed the damp
powder into such a solid cake that there was no need to
send it across the canal to the hydraulic presses. Instead,
the cakes were cooled, then taken immediately to the
Granulating Building, where bronze-toothed rollers
broke it into grains. Vibrating wire screens then
separated the finer grains into powder for rifle or musket.
The smoothbores, firing a lighter ball. took powder
grains of less than 1/25 of un inch in diameter. while
those for the rifles, firing the heavier conical ball,
averaged a little less than 1/20 of an inch.

The larger grains were used for cannon, separated by
size, the larger the caliber the larger the grain. In the fall
of 1863 Colonel Rains began paying more attention to
the size and density of the grains of his cannon powder,
however, when Commander Catesby ap R. Jones of the
Navy's ordnance works at Selma informed him that
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powder tuctory. For the
Confederacy, such an event
could be a death blow. Thus,
Ruins reguired o distance of
at least 1000 vards between
buildings. Thick stands of
pine trees and brush shielded
one building from unothér

to defend  against flying
fragments. A 30-gallon
container ol water  wus

balunced over cach of the
dozen incorporating mills,
so that should un explosion
occur in one, all would be
flooded. Workers wore rub-
ber-soled shoes with no ex-
posed nuail heads. and fore-
men were expected to act
the martinet on the subject
of safety. Fire doors to all
furnaces were outside the
buildings, and in the areas
up the line where the powder
was taking on its explosive
character, chimneys were set
at a considerable distance
from the buildings in which
the gunpowder was being

processed.
Four explosions did occur

_ Plan of front elevation of Laboratory, Augusta Powder Works.

The clock never received its works. Note the crenellated battle-
ments and arched windows.

some of the grains in his powder charges remained
unburned. Larger and less dense grains meant less strain
on a gun tube (a problem not encountered with the rifle
and musket grains, since those weapons were capable of
withstanding the strain of almost as much powder as
their barrels would hold), but in tests in the Refinery the
colonel found that, as Jones's tests had indicated, larger
grains might burn too slowly, or not be consumed-at all.
Hence, in an effort to save stress on the gun tube. velocity
was being lost through oversize grains. Large inch-square
cubes weighing about an ounce could be used in the 10-
and ll-inch seacoast guns. Rains found. but the grain
used in the 6.4- and 7-inch naval guns and even smaller
field pieces had to be adjusted accordingly. To com-
pensate for the stress inherent in smaller, denser grains,
he suggested a small pasteboard tube in the center of
each artillery cartridge to allow the relief of pressure, ac-
complishing the same end as the air chamber in the
breech of the Blukely gun.

1\ fter quality, Colonel Rains's greatest concern was for
safety. One explosion could, conceivably. touch off a
chain of blasts violent enough to wipe out the entire gun-
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at the works in the course of
three years, three of these in the incorporating mills. The
first was the most severe, as the workers had neglected to
remove a finished charge from the mill before beginning
the incorporation of a new one, so that a total of 120
pounds of gunpowder took fire at once. The light front
and roof were blown off the mill, and several of the
workers were injured. none seriously. The interruption
was slight: the other eleven mills were back in operation
as soon as they were drained. The most destructive blast
occurred during the first year of the works’ existence, in a
temporary granulating building across the canal. The
foreman. a man named Gibson who was known for his
strictness on safety regulations, was away at the time; it
was theorized thut the cause of the explosion was a
match, as the workers were known to smoke when the
foreman was absent. Whatever the cause. a large amount
of gunpowder was destroved. and all in the building were
killed. The explosion was heavy, “shaking the earth for
some distance, and throwing up a convolving column of
flame and white smoke five hundred feet in height.”
Seven men were in the building at the time of the blast, a
sentry was outside, and a boy and a mule were in an
adjoining shed. Rains described their fate with clinical
detachment. )

The bodies of the seven men and the boy, with the debr'is.
were carried up with the ascending column, and by its




" revolving action. reduced mainly to small fragments and
disbursed [dispersed]: the sentinel was killed by the shock.
but his body was not otherwise disturbed.

No mention was made of the fate of the mule.

None of the explosions crippled the plant’s ability to
produce; at no time was the factory unable to meet de-
mands made on it. In fact, it never went to what Rains
referred 1o as full production—a 24-hour workday.
Extremely heavy demands were met with little strain.
Considerable powder was required to replace that
consumed in beating back the Federal ironclad attack
against Fort Sumter in April of 1863. Losses were heavy
at Port Hudson, Vicksburg, and Gettysburg that sum-
mer, and in the fall Charleston called for 200,000 pounds
to replace that consumed in defensive operations from
the first of July to the end of September. A year later the
Army of Tennessee called for a replenishment of its
entire reserve ammunition train, destroyed during the
retreat from Atlanta. To the arsenals at Augusta and
Macon, where the cartridges were made up, it was “a
shock of such magnitude as to beggar imagination.™ But
the powder factory supplied the arsenals with enough
gunpowder to fill this order in two days’ work, without
going into nighttime production. There were times, true,
when the Augusta Arsenal,
also under Rains’s control,
could not immediately sup-
ply demands. But the
problem lay in the manu-
facture of cartridges at the
“arsenal, not in the produc-
tion of powder at the works
on the canal.

Colonel Rains had chosen
Avugusta as his site in part
“for its security from at-
tack.” He began erecting a
ring of earth forts around
the city and organizing
home defense forces under
his command as early as the
late spring of 1862. The area
remained unthreatened until
midsummer of 1863,
however, when Rains began
to fear a cavalry raid from
Pocotaligo, South Carolina,
just ninety miles from

Gorgas, and asked for a garrison for the city. No raid
materialized from Pocotaligo, however, and not until
Sherman’s march would the city be se'riously threatened.
In late February 1865 Rains decided to remove the
powder works to Athens, Georgia, farther out of reach of
the Federal army moving through South Carolina. But
by the middle of March the threat to the area had
subsided. and Gorgas informed his powder-maker that
the plant was in what once again was the safest part of
the confederacy.

i\'lore constant than the threat of an occasional explo-
sion or enemy action was the instability of the labor
force, a situation created mainly by the Army’s need for
men. Rains was almost a chronic complainer on the sub-
Ject of his workers being inducted into the Army or called
away from the plant for drill with a home guard unit. In
1864 he wrote Gorgas:

My principal agent attending to the transportation of wood
for the Steam Engine &c for the powder works, has been
taken from the works to do duty with a local company here,
so that these works are liable to be stopped for want of wood

Side elevation of Refinery and Warehouse Building at Augusta.
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Augusta. “There are public
interests involved in the city
of Augusta to the extent of
not less than $25,000,000

besides some $15,000,000 or
$20.000,000 worth of cotton
in private hands,” he told
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The Sibley Cotton Mills, built on the site of the Augusta
Powder Works. The chimney of Rains’ powder works stands at

the right. Compare with the wartime photograph on pages '
28-29.
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on any day. and as the supply for all the Arsenals depends
on the powder daily made at the works. such interruptions
are likely to be disastrous.

But neither explosions nor raids nor the unavailability
of labor ever shut down the Augusta Powder Works.
Operating for three years and eight days, the plant manu-
factured 2,750,000 pounds of gunpowder. In the course
of the war there were other works in operation: In the
first year Rains had sent men to begin a powder works in
the Trans-Mississippi to supply the armies in that area,
and it carried on throughout the war with no more help
from the East. The Navy relied on its own gunpowder
factory, located at Columbia, South Carolina. And as
the war progressed other government and private fac-
tories were erected in Selma, Raleigh, Charlotte, and
Richmond. But these four mills together were capable of
turning out less than 3,000 pounds of powder per day by
the time they were all in operation at the beginning of
1865, while the Augusta Powder Works had been turning
out as much as 5,000 pounds per day since mid-1862.

The factory continued in operation until April 18, 1865
when, together with the Augusta Arsenal, the foundry
and machine shops, and all the other government works
that Rains—now a brigadier general-—-operated in the
city, it shut down. Decades later, addressing the city’s
Confederate Survivors’ Association, Rains recalled for
the old veterans the end in Augusta.

Sadly 1 took down the last beloved flag and folded it away;
the fires went out in the furnaces; the noise of the mills
ceased; one by one the workmen slowly went away, and once
more | stood on the banks of the canal alone —

In the big-business bustle of postwar Augusta the
buildings of the Confederate Powder Works. those
solidly constructed architectural beauties that Rains had

envisioned as a practical, perpetual monument to Con-

federate industry, came tumbling down. Their brick went
into culverts and drains in the expanding city. and a cot-
ton mill sprang up on the site. But the obelisk remained.,
standing thick and tall beside the railroad tracks- exten-
sions of those General Rains had run to the Magazine
that now ran to the Sibley Manufacturing Company.
And in 1878 the Confederate Survivors' Association
received from the city council a deed 1o the obelisk and a
10-foot square reservation around it for a Confederate
memorial.  Rains. then  professor  of chemistry  at
Augusta’s Medicul College of Georgia. spoke at the
monument’s dedication. And he must have felt o mixture
of pride and bitterness. for the obelisk wus so little com-
pared to the live and functioning factory he had hoped
would remain at work under his flag forever.

In 1898 Rains died in Newburg, New York, His will
gave instructions as to the Confederate garrison flag he
had hauled down at Augusta in 1865. He asked that it be
buried at the obelisk.
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