


ARMOR PLATE FOR THE NAVY. 

Congressional Legislation Relating to the Prloe 
of Armor for United States Naval Vessels. 

THE first contract for armor was made by the Navy 
Department with the Bethlehem Iron Company on June 
1, 1887. This contract wJ for the armor for the battle­
ships Maine and Tea:aa O:nd for the monitors Puritan, ..4m­
phitri.te, Monadn-0ek, and Tt:rr<n-. The amoun.t of armor 
contracted for was estimated at about 6,700 tons, at an 

average price of about '536 per ton. This armor, as con­
trocted for, was of plain steel, oil-tempered and annealed. 
Later, and after careful experimenting by the Navy De­
partment, the introduction of nickel into steel for armor 
was specified on account of the increased ballistic reeiat­
nnce which could thus be obtained. Armor treated by 
the Hnrvey process, whereby the faces of the plates are 
hardened, having been found to be far superior to homo­
geneous or soft..faced arm:or, the Navy Department order­
ed the application of this process to all armor not com­
pleted at that time. For ~h of the above new features 
an additioIA.al price was paid. 

In the Report of the Secretary of the Navy for the 
year 1890 ·Secretary Tracy gives the reasons fpr m•king 
the first armor contract with Carnegie, Phipps & Co., 
Limited: In the fall of 1890 other armor wu needed, 
or would soon be needed, for veasels then aathoriJ:ed, in 
addition to the armor cont.neted for with the Bethlehem 
Iron Company, and it appeared to the Department that it 
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wu nee c 11 r ry to induce another steel manufacturing com­
pany to go into t.hia buainea Accordingly negotiations 
w~ opened by 8earetary ~with Camegje, Phippe & 
Co., with a view to th~ eiabllahment of another plant 
for the manufaoture of amlr. 

The proposition wu promptl declined, as the manu~ 
facture of armor was not consi&ed a profitable btllinem : 
but, at the urgent eolicitation of the President and of Seo­
retary Tracy, the proposition waa recomidered, resulting 
in a contract being made with the company named, da.­
tOO. November 20, 1890, for 6,000 tone of plain steel ar­
mor, oil-tempered and annealed, the prices to be paid be­
ing those named in the contract with the ~thlebem Iron 
Company. A provision was inaerted in thia contract that 
nickel-steel armor might be ordered instead of plain steel 
armor. An additional agreement waa ~rwarde made 
which provided for the Harvey treatment of the armor. 

All the armof made under tbia contract was of nickel­
stool, and part of it was Harvey treated, as in the cue of 
the armor furnished under the contract with the Bethle­
hem Iron Company, the same allowance being made to 
both companiee for theee extra reqairements to <XYVflt the 
additiona,t·coet of manufacture. 

ADDITIONAL ARMOR CONTB.ACTH. 

On the 28th of February, 1898, a eecond contract for 
about 3,000 tons of nickel.steel armor, to be treated by 
the Harvey proceee, wu made with the Carnegie Steel 
Company, Limited, which had purchaaed in the mean­
time the worb of C&megie, Phipps & Co., and on March 
1, 1893, a l800nd contract for about 8,500 tons of timil•r' 

armor was made with t.he Bethlehem Iron Compar. 
The prices at which all of thie armor wu contnctea for 
were .about the same for nickel-et.eel armor u bad been 
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p&id in the former contnctl for plain l&eel armor, the· 
Department fumi.ebinc the nickel and paying an addi­
tional amount for the Harvey treatment. . . ' 

In the Report' of Hon. Hilary A. Herbert, Secretary of 
the Navy, for the year 1896, page ZT, the following para.­
graph appears: 

While the Depu1ment, durlnc the .,,,,,,,., of 1896, wu prepuinc 
ad1'er1k ! '«118 fOt' armor for the .r ...... ,. and .rmiwq I had a pro.. 
lonced lntet tlew with the tepl ! utat11'el or the Bethlehem and au.. 
negie oomputlee, In which I lne!+.! on lOwer prlue& After much cl»­
cumlon and eome altercation th- oompaiiiee oe•eed ln wrlttnc tba& 
their prlcel ehoold be at Jeaa t60 per ton lower than they bad pn­
Tloo.117 rece11'ed. Thll wu before the Coner- met In December. 
When Conca ! • had oon1'eoed the Com.mJttee on Naftl AtJ'aln of tb.e 
Senate began tor It.elf an ln,...tlption Into the pe loei of armor, pend­
ing which the ad1'er1ilement ,... held up, until the committee, H r'ne 
that lta Investigation wu likely to b9 prolonged, ~ that the J>e. 
partment ehould proceed with lta contnc:tL The oompanlM both oom­
plled fully with their agieementa, ~ the' armor for the K11auorl" and 
KtnNd:y wu all let a& palcee anncfng a roclactlca of $159M per km 

from previowi contract ra-. althtwtgb the requlremeota Wtn ii cat.er. 
A still further redaction of '9.98 per ton in the price of th.la armor le 
doe to the deca ereed ~ o( the nickel med. 

The armor for the Ktol'ICW9f and Ke11tuo}v thua . con­
tracted !or amounted to about 5,600 tons. 

IN~UlllY INTO TBS 008'1' OP MJ..DNO JJUlOlL 

In the act making appropriations for the naval 1e1 vice 
for the 6ecal year ending June 30, 1897, and for other 
pnrpoees, approved June 10, 1896, three sea-going COMt.­
line battlwhipe were authorised. Tbeee abipe, since oall.­
ed the .J.lolJanta, Illw.oil, and W~, are now building. 
In the •me Id it is proTided further: 

Tb.a& the Secutuy at the Na,.,. 18 baebt db.....s to ezamlne lato 
the ..m.l cclllt of armor pWe and the price t.or the w which ehon\t 
be eqaltably paid, and an ••ptd the ...it cl Im bau ''s !bl to 



Oooica II ... Md 'oa .. a dat.e no& .... t.hu 1•DM"f ant, 
efcb .... hadred and DIMtJ•vm, aDI\ llO contrad for ll"IDOI' plate 
for the• 1

1
1 ..t"o'-1 bJ Wt Id u..it be ~ anut after IDCh 

••pert. -Me to Oc cs • for tt. ldklo. 

In acoonl•noe with the abo•e-mentioned pro'rision the 
8ecretary of the Na..,. wrote to the Bethlehem Iron Oom­
pany and the C&megie St.eel Company ••king that euoh 
data be familbed u would .. i• him in arriving at a 
fair oonolu.sion, The oompaniee, apprehending that any • 
statAmlentl made might be erroneouely oomtrued and dil­
torted to their di•dvantage, ancl n1luctant to expoee pri­
vate daln to buaineee rivall, 1lealded after due oonlld­
eration not to take any stepe that would eeem to admit 
the right of a cmtomer to enntine the OOlt of manufac. 
lure with the view of disputing prices. The 8ecretary 
then proceeded to eeoure the information desired by the 
appointment of a committee of na?al oftlcers, referred to 
as the Rohrer Bo.rd. In addition Lieutenant Rodgers 
and Ensign McVay, inspectora of armor at the works of 
the Bethlehem Iron Company and the Cvnegie Steel 
Company, respectively, were each called upon to m.ake a 
eeparate Mlimate. The Repori of the Becreta",Y of the 
Navy, under date of ~n1ber 81, 1896, buetl upon the 
information thua obtained, wu transmitted to the Speaker 
of the Houee of Reprfllelltatives (Bee document No. 161, · 
H . R., 64th Congrem, teeond ~•lion.) The Report of the 
Rohrer Boe.rd,· including the ftJIOrla of the naval ofBoen, 
wu dimented from by the Seen._.,., who reached entirely 
different oonelusione oonoeming the COit of armor and the 
price to be p&id for · il 

• 
DOJWTilY m•WaTI JL&IOS!, 

While aocepting the na?al oek61' e ""'*' for cc-' of 
labor and mataia1 Sea e'•11 H•bet t JDlde an .a11onnee 
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.. for maint8iim'oe.of plant ·~ed not upon the~ 'ooet 
. of each 'plant but."apc)n ant eetim&tea value which 1'aa' le88 .. 

-_ than one-half Jtl .:~ The &lloruoe for maintenanoe 
I '• ' . • ~ was aJ.&o b11ed. 1uj;on an' output of about 8,000 . t0n11 & .. . . . . , . 

year for eaeh. plimt, :which. is nearly 50 per cent. greater 
· than the actUa1 averaie. ~utput Jiu been. on .. this basis 
.the ~ eetin,iated .that t4oo per ton would be~ fair . . . 

·. prioe to be paid for the armor for the .Ak:Wama., IlUw, 
and W°taooMn. 

On page xix of Senate Report No. 1,453 ' the prioe of 
$400 as proposed in Secretary · Herbert's Report ill . sum­
marized by Senator Chandler as follows : . 

' 
. . 1'w Ton. 

The Secretary t&kee M the coet of labor and material m doo· . 

bl&-forged, Harieylsed, nickel-eteel armor the eum of ... --. $196.00 
.He ueumee that a plant. coetlng tt;IS()(),000 would need f1150,· · 

000 per year for ~talnlng It, or fro per ton upon S,oOo 
ton.a of armor, and adde to the price. ... : ................................ :............. l50.00 .. 

Making ........................ _ ...................................... _ ............................................ '246.00 

Or· in round numbenl.-.... - ............ : ... : ................................................... : ... '2tl().OO 

He then adds tor profit l50 per cent., or ........ '. ... ... ........................... .'.. 121S.OO ... -

Making ..................... -···-···'."'"••••····--· ......................................... ~ .................... '371Si>o' . 
He then adds for nickel, to be furnlahed hereafter by the oon- . . . 

'. . .._ ... ~ . . . . . . -.oo 
"'"""""&IJ.-••·••••o•u•••--.. ---n--••n••--•._.••·"'''"'°-''"°''''''••••••••••+00000000••-·-•-••••,,... /lil4I . . 

)faking .................. - ...... :.: .. ....: ........................ : .................................... - ............ '896.00 
• • Or in round numbera. ........... : ................. - ......... -.................................. 400.00 . . . . 

. . 
'rD si:ciurr..lBY's. Dl"ORT · .ANALYDD • 

• . .. 
~.' ,, . . ' . 

On the face of the above statement the allowance· of 
50 'per cent. proflt OD the coA of . manufacturing ill alto- . 
gether deceptive, · the fact befug oY~looked that, with & · 

nnall output from &. large· and ooetly plant, · a munJ:f~ ' . . . . . 
turlng company ' producmg cliftlcalt llhapee may have 'a 

. . ' . 
. large profit on the ooet of m&n11faCturing and yet reallr.e . . . 

·' . 



AlUIOIL PLATS J'OR THll 1'.l VY. 7 

veey tmall ret~ on the capital inveet.ed. The lowelt 
estimate of cc>lt of plant and working capital of either 

the Bethlehem or the Carnegie Company is U,000,000. 
The estimated profit of t125 per ton on 8,000 tona of 
armor amountt to ts75,000, or 9.87 per cent. on the mon· 
ey actually inveeted. Deducting ·ther"efrom the legal rate 
of interest, 6 per oenl, the.re remains but 8.37 per cenl 
to cover all the riab incurred in manufacturing. It will 
be noted that in Senator Ohandler'a cetimate for maint.e­
nanoe it ia usumed that the plant coet $1,600,000, wher&­
as the actual cost of the Carnegie Steel Company's armor 
plant, u aubeequently reported by 8ecretary Herbert in 
hie Supplementary Report, (document No. 151, part 2, 
H . R., 54th Congreea, eecond eeeeion,) i.a given on page 5 
as SS,876,000, and, in . hi.a Report, Secretary Herbert states 
that the BethlebeJU plant must have coet about $1,000,-
000 more than the Carnegie plant, this di1Jerence being in 

> 
part accounted for by the COit of tlie 125-ton hammer, the 

largest ever built_ in the world, which was put in by the 
Bethlehem Iron Cotnpe.ny at the suggestion of the Navy 
Department, and, after leas than three years' U9e, was dis.­
carded and replaced by a 14,()()()..ton forging preea. 

With respect to. the aeaumed valuation of a plant at 
$1,600,000, Secretary Long, in a . letter to the Chairman 
of the Committee on Naval Maira of the United States 
Senate, dated May 6, 1897, gives the views of the Chief 
of the Bmeau of Ordnance thereon : 

It II alllo the BUJ'M1111 opinion UW the llUll named for the pmpo9e 
ot eltabUlh1nc a Gcn'•mo+nt armor &dory wOQJd be enthely hwle­
quate. .Althoach '1,800,000 II the 111m Wfm•ted by the I>eputmet 
u the pa 1 ;nt colt ot an anDOI' plat It mali be 1e"w.mbered th-* 

• 
IDCh a plan&, 1epmated tram the plan~ tor the mamdlctare of ..... 
m,ota th....,.)._, woaJ4 be 'Mil I; OMllqaeDtlJ' It the Go•ea11n .. nt 
ptOptl 111 to 10 Into the ...... , I I of CT k'ns umar pWe It mali .. 

tabUllh a plant complete in •••> •e111• To ....._.., the nee1 l'1' 
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ltoclt ol m halal tor worldnc ~· . tarp llCl&le llDd ror the amTOlcl­
'able expeah •tal work ln the beslnn~ It le thoacht uw.ts,000.000 
woald be more nearly Uie 11UD required than '1,ll00,000. 

The eet.;mated ~ue . of the Carnegie armor plant u 
reported by the Roh~ Board ia $8,587,000. From. the 
actual COit of tliia plant, viz: $8,376,000, as reported by 
Secretary Herbert in hia Supplemen~ Report, there 
ahould be deducted the value of the land, amounting to 
f240,000, leaving in rotind numbers $8,000,000 as the COit 
of the plant on which to allow maintenance. This, at 10 
per cent., the rate adopted by Secretary Herbert, amounts 
to $300,000 per annum. In the foregoing statement the 
maintenance charge ia a1eo estimated on an output of 
3,000 tons of armor per· annum, while the average output 
~f either the Bethlehem Iron Company or the Carnegie 
Steel Company is ~ this date hardly 2,000 tons per an­
num. Estimating this at 2,000 tons per annum makes 

f 150 per ton for maintenance. 'l:'he preceding statement, 
omitting the item ·of profit, would then ~ aa follows : 

Coet or labor and material In double-forged, Harvefi-1. nick· 
el-steel armor, per ton ........... , .......... - ...................................................... llMOO 

Allowance for maintenance at 10' per cent. on plant OOlt1ng SS,· 
000,000 would be '800,000 per annum, which, on an output 
or 2,000 tone per annum, ~ld amount to. per ton......... ........ lll0.00 

Add for nickel, to be tarnished hereafter by the contnctor, 
per ton .................................... -.................................................................... , 20.00 

Making .......................................................................... ..................................... '36&.oo 

Armor BOld at $400 per ton would thua yield a profit of 
$34 per ton, amounting, on 2,000 tons per year; to '68,000, . 
or 1.7 per cent. on the capital invested, nothing being al- ' 
lowed for interest on the capital. Senator Chandler bu 
disnmted from the allowance of .10 per cent. for malJrt6. 
nanoe made by 8ecNtary Herb& L, and hu estimated that 
6 per 'oent. would be · mftloient. · Thia would recluo. die 
main~ charge per ton to f90, meklng the total OQ9l 
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$806 per ton of armor, or a profit of ~ per ton, which, 
on an annual output. of 2,000 tom, would be $188,000, 
or 4. 7 per oenl on the investment. 

OONGRaSIONAL LDIITATION OJ' PJUOS. 

With theee estimates befo~ it Congrw, on March 8, 
1897, establi.ehed an arbitrary price of t800 per ton to 
be paid for armor. To aho pproximately what thie 
price means let it be aasumed that for three years there 
have been manufactured 2,000 tone of armor per year, 
which ie about the av~ quantity, and which, at the 
price of $300 per ton, would · yield the groee sum of $1,-
800,000, or $600,000 per year. The coet of the plant, 
with a fair allowance for working capital, would amount 
to about $4,000,000. If, therefo~, armor should ooet noth­
ing to make, the above g?oee reoeipte per year would be 
only 15 per cent. on the capital invested in a plant which 
may within a few years be worthlea Foreign govem­
mente ~ eatiefted to pay for the eame quality of armor 
over t500 per ton. American armor m.anu!acturera have 
ao B'J.cce&sfully worked out eundry improvemente in the 
manuf aoture of armor that the Government now reoeivee 
armor of the eame reeiatance u formerly, at the eame 
price per ton, but with one-third lw thicknw and weight, 
tbws reducing the actual COit of armor for the eame 
a.mount of protection 88i per oent. Tbeee improvementa 
coet the armor makere heavily; both in higher actual 
cost of manufacture and in royalties for patente. 

A Report of an investigation made by the Committee 
on Naw.l Mairs Of the United States Senate, which wu 
ordered by reeolution of December 81, 1896, will be found 
in Senate Report No. 1,4SS, Mth Congrw, leCODd lellfon. 

• 



' 
10 

The recommendation of the committee concerning the 
prioe to be paid for armor u contained in this report is 
as follows : "That a fair average price ~ paid for armor 
for the three new battJHhipa authorised by the act of 
June 10, 1896, which will be between $800 and '400 per 
ton of 2,240 pounds." This recommendation wu baud 
upon 8ecretary Herbert's Report, but propoeed to reduce 
still further the amount allowed by Secretary Herbert for 
mt:intenance and profit. 

A.OT OJ' KARCH 8, 1897, LIKITlNO THE PlUOB. 

The act making appropriations for the naval aervice 
for tho fisc&l year ending June 30, 1898, &nd for other 
purpoeee, (H. R. 10,836,) u it passed the Home of Rep­
reeentativee, provided : 

That tho total coet or the armor accordlng to the plana and ~­
<'Allon• already prepared for tho th~ battlHhlpe authorlmed by the 
act or J11.De 10, 1896, lhall not exceed P,210,000 uclualve or the cmt 

or tnnaportation, 1-lliltlc .. plat.el, and u.ta; .Aft<l pt'Oftdtd Jtmkr, 
That no portion ot thla annor ab.all be purchued until it bu all been 
contraclcd ror : .t11d p~ /urlAft', That the Secretary of the Na~ II 
authori~ in hla dlacretlon to contract with either or all or the balJd. 
er11 of the holll and mach'Mry or theee YEll!la, or with one or more 
bidden, for the lu.rnlahl.ng or the entire amonnt or aid armor, If he 
lha1l deem it to the belt lnterelt of the 0o't'el'DJD9Dt. 

The above limitation of the coat of the armor, namely, 
SS,210,000, is at the rate of S400 per ton. 

In this act, as it finally paaed both Houaee of Con· 
gr81!1 and was approved March a, 1897, the amount ap­
propriated for the armor for theee three battlwhipa wu 
reduced to $2,407,600, and it wu further provided " that 
no contract for armor plate abalJ be made at an a't"81'ag9 
rate to exceed S300 per ton of 2,240 pounds." The aboTe 
provision," that no porti0n of this armor ehall be parchu­
ed until it bu all been contracted for," was atriclten oul 



NO OO!fTIU.C'l'B AT . THE PBIC& J'IDD. 

The Secretary of the Navy, under date of April 9, 
• 

1897, tnmmitted to the Speaker of ·the Home of Rep~ 
eentativee a letter from the Illinois Steel Company in­
closing two propositions in answer to the Department's 
advertieement, ala0 a letter from the Bethlehem Iron 
Company and one from the Carnegie Steel Company, to­
gether with a Report of the . Chief of the Bureau of 
Ordnance of his visit to the 'Work.a of the Illinois Steel 
Company. This conespondence iiJ all printed in H. R. • 
document No. 20, 55th Congress, first aesaion. The Sec­
retary of the Navy says : 

The communication of the Illlnole Steel Company contalrui a bid l.n · 
the form of two general propoeitiona, neither of which the Depart­
ment feels that It bu any authority to conalder· with the view of ae­
oeptanoe or rejection ; while the other two c0mmunlcaUone received are 
not bide, but are statement. of· reuone why bids are not imbmltted. 

The other two communicationa referred to were those 
from the Bethlehem and the Carnegie companies. The 
proposition of the Illinois Steel Compaily reads as follows : 

• 

We hereby oa'er to fumiah about 8,000 tone of nlcke1-eteel armor 
plat.e and ap~n•D<W! for battltHhlpe Noe. 7, 8, and 9 at an ave~ 
price of '300 per ton of 2,240 pound-, tree on board can at oar Sooth 
Chic.go works, conditioned upol? Cone• 11 awarding ue a contnd for 
the enthe want.I of the United BtaU. Government for arm0r plate 
for a period of twenty yean ttOm thll ·dat.e, at an aV8rage price of .. 
SW per ton or 2,240 pounds, the Government to agree that the total 
tonnage of armor plate, ordered u above for the period. of 20 Y.,., 
shall not be le11 than 8,000 nor more than 12,000 tone in any one year. 

Bhoald we be unable to farnleb aJd minimum or maximum ~ 
tit)' of armor plate in .any one year we ·111'88 to pay~ d•m.,ee the 
1Utn ot '100 per ton for any IDCh qaantlty u ·we may be ln defltalt 
ol, the GoYfll"ment lp'8ehic that. lhoaJd it nOt require the mlnlniam 
quantity in any one year, lt wDl P.r • '100 'per ton u llqaldatiecl .. 
d......- for the dltletenoe between 'UMi anormt ordered br ·lt and the 
above-nomad mlnlmuni. • . 
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DCRETJ.:RY LONG'S JUtCOJO(DJ>J.TION. 

Secretary Long appeared before the . Committee on Ne.­
val Mfaira of the United States Senate on May 19, 1897, 
and informed the committee that the ·Bethlehem Iron 

' ' 
Company and the Carnegie Steel Company would make 
the armor for the three battl&-ehipe then building at 
$425 per ton, .and recommended that this price be . paid. 

' . 
A.CT 011' JULY 19, 1897, J!'UR~ll LDlITDfG Tllll PRICE. 

The Committee on Appropri&tiona of the United Stat.es 
Senate reported baclc the "act making appropriations to 
supply the deficiencies in the appropriations for the fis­
cal year ending June 30, 1897, and for prior ye&111, and 
for other purposes," with a provision authoH.zing the 
Secretary of the Navy to contract for ~e armor for 
these three battl&-ahips at an . average price of M25 per 
ton. This act, however, as passed by the Senate and 
House of Representatives, and . approved July 19, 1897, 
provided under the head of armor ·plate : · 

That the total coet of the armor according to the wefchte prepared 
for the three battle-ehJpe '&uthorked by the act or June tenth, eight­

een hundred and nlnety-eix, shall not exceed two mllllon blr hun­
dred and eeven thooaand and 6.ve hundred dol~re, excltWTe of the 
ooet or t.raneport&Uon, ballleilc teat platee, and tAlete ; and no contract 
for armor plate shall be r.mde at an ·avenge rate to exceed tb.ree hun­
dred doll.are per ton of two thon•™' two hundred and fort)', poonda; 
And~ furlkr, that the Secretary of the Na"Y ·la aathorhed In 
bia dJacretlon to contract with either or all of the buildeni of the halla 
and machinery or theee vemele, or with any one or more bidden, for 
the. furn1ahlng of ~e enttre · Am(IWlt ot aid armDr, at a CXJet not u~ 
ceedlnr the ator es kl three bandied . dollan per ~n, lf he ab.all d a : n 
It for the beet lnterelt.8 ot the Gow•oment. · . '. . ' · 

In cue the Becretuj . of the Na"f7 ab.all' Ind Ii lmpo-1ble to xuke 
"· ' . 

cont.r&ctll for aid armor wit.bin. the llmltll .. to price he4 he lh&l1 
be, and hereby II, aathorlsed · ~ dlreet.ed to take l&epe to eee.blllh a 
GoTernment armor factory ~ .,._,t eapteftJ to 'mate llioh armor. 
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In ueeatbic &hll aatbority he ahall prepue ad ilpdoo' and pU. 
and lpedftcwtlou ol the ~ balldlnp, and m.chlnerr mltabie for 
the factory ; and lhall adftrilee Im ptopc--le to fllrnllh lllCh Jud, 
bWldl.np, and meehlnery u a whole plant, or eeparately, for the land 
or bolldlnp, or the whole 01' any i-rt of aid meehfnery, and to re-. 
port to Coapell •' It. nut I! 1 Ion. The Secretary ahal1 Uo appcla' 
an armor e.ctory board, to cOO.l.t of competent naftl omcen of mlt­
able rank, to adn.t and &Mia him In uecutlng the aothority hereby 
conferred. 

UPORT OP ..i..JlxOJl P..lOTORY BO..lllD • . 

The. Boa.rd appointed by the Secretary of the Navy 
under the foregoing proviaion made a thorough invelti­
gation of the entire siibject, devoting four montha to its 
work. The findings of the Board were mbmitted in a 
report filed with the Secretary on ~ber 1, 1897: 
This document was preeented to CongrC111S, and gives am­
ple proof of the armor manufacturera' statements relative 
to the cost of their plants, the Board finding from eeti-, 
mates of leading engineers and ordnance ~. who 
were employed to submit plans and estimate., that it 
would require at the minimum $8,747,912 to establiah 
an· efficient plant capable of producing su1Bclent armor 
for two battl&:ehipe per year. This estimate, however, 
embraced only the armor plant and steel farnacee, and 
omitted many eeaentiala ·neceeeary to form an independ­
ent plant. From the statements mbmitted it is endent 
that the Board considered that.a Government armor works 
would be a failure economically, becauee it.I product would 
likely be far more expensive than a similar product pur­
chased from armor m&J>ufacturen engaged · in the com-

• 
merotal branches of the steel industry. 

The report of the Chief of the Bureau of Ordnanee for 
1897 ·•ye with reference .to the armor factory · p~tion: 

• 
The Baa ea11 II al the opinion that the Go.ermneDt elm par••• 

armor more cheaply~ lt':can mumJactme Ii, IDd 1cwudil tbl mak· . . . 
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Ing of armor 11 a proper adJund to .• sr-t OO"''M• dal ltee1 plut. 
Foreign pnctlce COll.4rme this ~ : and nm llhoald the Depe.rtment ... 

qulN • plant ot lta own the chAncee are that It woaJcl be at • piat COii, 
and that It woald lie Idle a large p&rt of the time and thut I0.6r det. 
rioratlon, and that the expenae and dltftcalty ot operating It when need· 
eel woald more than otniet any adftlltap pined by IOCh ownenhlp. 

THlC WABHINGTON NAVY YA.RD AND WAHRVLtrr AJl!UAL. 
' 

The adv0cates of a Government armor works have 
• 

largely .based the claim that · such an enterprise could 
be suceessf ully operated and cheaper armor obtained on 
the fact that the Govemment produces heavy ordnance 
at the Waahington Navy' Yard and at Watervliet Anenal. 
But all the guns produced · by theee Government shope 
are made from forgings eu'.pplied by priva~ companiee, 
whose work on 'them embraces· all .~e metallurgical fea.­
tures of the procees of manufacturing, beginning with 
the raw materials, and who supply them to· the Govern­
ment rough machin~ and fully treated, after which they 
are simply machined to finished dimensions, ueembled, and 
so completed. Theee. considerations ·have evidently been 

overlooked by the adv~tee of a 'Government armor plant. 
A Government armor plate factory which would be 

comparable with the two Government plants above men­
tioned would require the purchase of the armor platee 
all completed except finished machining; and, since the 
armor plates must be practically otherwise finished before 
being hardened, it will · be eeen that no comparison can 
b.e made between -the manufacture of guns and the man­
ufacture of armor pla~, the proccues being entirely dif· 
ferent, and that no convincing· argument in favor of a 
Government· armor plaie factory can be deduced from the 
fact that the Government completes the. manufacture of 
guns from the rough maebined forginp furnished by 
prjva~ manufactmen. · 

' . 
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Another claim frequently made in Congr• in support 
of a Government armor factory is that various Europe­
an government.a have suoceasfully established armor works 
and supply their own requirement.a cheaper than would 
be poesible by purchue. This claim is refuted by the 
following f acte. 

Every naval power of Europe bu, at different periods 
since the advent of the armor-a~ ship, con~plated the 
step the United States has been urged t.O take, only to · 
find that armor could not be .manufactured mcceesfully 
under State administration, or that the cost in the event 
of suwwdul production would be much higher than the 
price at which it could be purchued from private manu­
facturers. Great Britain, which bu bought, and may 
continue to buy, more armor than ' any other three naval 
powers in the world, determined this quest.ion negatively 
long ago as the result of an investigation by an Admiral-
ty Commission. AIJ a' result the naval powers of Europe 
continue to buy armor from European manufacturers at 
unquestioned and much higher prices .than the United 
St.ates has paid American. manufacturers for armor of 
superior quality. · 

RUSllia, being dependent upon foreign eouroes of supply, 
owing to the limited development of her metallurgical 
industry and tho unwillingnees of private capital in that 
country to invest ·in such a har.ardoiis undertaking as ar­
mor manufacturing, establiahed a government plant at 
Kolpino, near ·at. Petenb~, as a meuure of national ' 
safety, for, in the event of war, Rn'8ia would, of ooune, 
be obliged to rely entirely OD· it.a own reeouroes for armor 
and ordnance. The Kolpino 1'orks, it' ia aid, ban 
cost from '8,000,000 to tlO,Ooo,000· ai:id are still . incom­
plete. Thie ii the only gove1nment a'n;nor pWit in the 
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world, and the Rumi•n ordnance ·engineers concede that 

it can never be operated as : e0onomiCan1 u private ee­
tabliehments in America and Europe, but, u a home 
reeouroe, it is invaluable, and it ie to be . maintained by 
the Rn•ian Government regardleae of ooet, to W put in 
operation whenever the exigenciee of war and the· neu· 
trality laws preclude the purchase of amior and ordnance 
from foreign countries. 

A large percentage of the armor produced at the Kol­
pino establishment has failed to meet the· ballietic stand­
ard, and much of it has been diecvded as melell!I. Rus­
sia undertook to produce a large quantity of armor at its 
own works for some of its veeeele now building, but, after 
many failures, the Government was compelled to aban­
don the work, the ordere being withdrawn and contracts 
placed with European and American manufacturers for 
the armor, the Bethlehem Iron Company and the Carne. 
gie Steel Company each receiving a share of the work 
thus unsuccesefully attempted, and at higher prices than 
the United Statee waa then paying theee companies for 
the same 'cla.!!8 of armor. 

The RnMian Government has .now adopted the most 
advanced armor proceae of the preeent period and will al­
most entirely remodel the Kolpino plant at an additional 
cost of many millions to keep pace with the improvements 
in armor manufacture, but, judging by its past experience, 
it is reasonably certain that the ·plant will never produce 
armor as cheaply or of eo reliable quality as the worb 
under the control of commercial steel manufacturers. 

• 

IKP088IBLB TO OBT.lm il.KO:R .AT ~po na TON. 

Secretary Long appeared before the Beiiate Naval Com­
mittee · in Februa.?y~ 1898, and et&ted that it wu impoeei­
ble to obtain bide for the armor for battle ·hipe 7, 8, and · 
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9 at the limit of S300 per ton 8.xed by the A.ct of March 
3, 1897, and the Act of July 19, 1897, and recommended 
that the price be· increued to. $400 per ton. Congrem 
adopted the Secretary's recommendation in the Act of 
May 4, 1898, making. appropriations for the naval eetab-

• 
lisbment {or the .8acal year ending June 80, 1899, and 
authorized the payment of $(()() per ton for armor for 
batt.l~ahjpe 7, 8, and 9, e.xclmive of royalty for the f&C6-
hardenin1·prooees, which price the Navy Department final­
ly induced the armor manufacturers to aooept, the con­
tracts being oloeed on June 8, 1898. Fortunately the war 

with ,Spain was of abort duration and the new batt.l&-ahipe 
were not reqmred, but, if hoeti.litiee had been prolonged, 

the ahipe could not have been available for that war, and 
by reuon of the delay will not be finiahed in the con­
tract time. The dilatory act.ion of Congreee may aleo re­
sult in claims for dame.gee from the shipbuilders in con­
sequence of the Government's neglect to provide the ar­
mor on schedule time. 

• 
RU88UN OOKTJU.O'l'IJ "YOJl .A.XBRJO.Alf .A.JlKOJl. 

The extremely low price, '249 per ton. at which the 
Bethlehem Iron Company oont?Mt.ed in December, 1894, 
to fumiah the RneD•n Goffl'DJDent with about l,600 tom 
of nickel-et.eel armor, of which only about one.third wu 
Ha"eyized, and which wu mainly of very plain .and 

' easily made shapes, wu one ·came of bringing the que.-
tion of the price of armor to the attention of Conp I , 

' and bu led m•ny peslODI to feel that our own Gov-
ernment ahould be able to pa.rchue ita material from 
home manufactunn at an eqully low price. PJamible 

u thil contention ~1 appear a fair ooDlideiation of, 
the &eta will jUl&Hy the 'action 'of the Bethlehem Iron 
Oompuy •. 
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The great improvement in armor made · in the United 

States by . the introdu¢tion of :nick~l, . and continued by 
the application of the Harvey. proceee, was well known 
to the Rnuian Government and made it desirowi of put­
ting American-made armor on ita ships. When the in­
vitation to bid on armor plates was received from RWJIJia 
in .December, 1894, work on · pending contracts with the 
United States was rapidly drawing to . an end, and there. 
was no prospect of receiving other orden from that eource · 
until additional . ships should be authoriz.ed by Congreee. . 
Thtu1 the Bethlehem Iron Company was · about to su1£er 
gri~vously by being compelled to shut down its armor 
plant becauee of the coune pumed by the Government 
in. establishing a eecond plant and dividing its orden, 
whereby neither plant could be kept steadily employed. . 
Under theee circumstances it was . extremely desirable· to 
obtain outside work in order ~ employ and keep together 

specially trained liibor and to prevent the demoralization 
of plant and organization. The situation •was one with 
which every business man and manUfacturer is familiar, 
that under the circumstances ·it was better to take 'the 
work, even if at a loee, without reference to ·fixed charg­
es, than to have no 'work' ~t all. In addition to this it 
was recognized that the placing of an order for armor by 
Russia with a United States concern, in competition with 
all the European manufacturers, ~~uld be a notable 'event 
in the rapid march of ·the .steel 'industry in this country,· 
and would be the best poesible method of heralding to . . 
the world that, though young in the bosinees, the United 
States manufacturers· had mUtered tne art and were ready 

. . . 
to compete with all the world for lhe supply of armor 
plates of · the highest ~\r: Theee motives induced 

both the American compa.ni~~·i to .aend their agent. to 
RnMia with instructions to ~ CM tDOr~. 
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. . 
The European manufacturen were, of coune, much 

avene to the advent of American maken into the 'field, 
and determined to offer a stout resistance by bidding low 
prices. Theee pricee were, however, met by the American 
companies, between which an active oompetition,followed, 
resulting in the contract being awarded to the Bethlehem 

• • • 

Company at the rumo111ly low price above mentioned. 
' To make armor continuously at such a price could only 

bring di.aster, for a great. .expenditure of capit.al, energy, 
and skill would have been made without. returns. Surely 
the Government. of the United States, the reputation of 
whoee warahipe wu raieed by this transaction, can not, 

when dealing witll it.8 own . manufactnm.'9, whoee con­
tinued prosperoua eXm.enee· must form the comer-et.one 
of national defenae, juaUy consider aa a precedent for it.a 
future action a price made under the circumstanoee above 
deecribed. . 

It. should be no~ that "the contract aa originally made 
with the RU1Sian ·Government. waa' for 1,264 . tom, ·with' 
the provieo that t.hi.a amount. might be incrensecl by 300 
tons at the option of the Rn.man Marine. The order. waa 
eo increued, and the tot.al amount. furnished at. the low 
price wu 1,561 ,tons: It wu, aa hu been eaid, armor of 
comparatively simple shape, much lees difficult to manu­
facture than the average armor for our own ahipe, · and 
only part of it. wu to be HarveyiJed. It. w&11 delivered 
promptly at the date hed by ~be 'contract, and met sue> 
eoosfully the eevere requirement.a impoeed by the Rus­
sian speci6catiODI. The. }tnMiai> Government wu eo well 

pleuecl with theee, P,W.. and generally with the manner 
in which the oOzi'tract W.. ·aecuted, that. subeequently, in 
December, 1895, 'it made a contract with the BethJebem 
Company for abOut l,100 tom and with the . Carnegie ~ 
Company for aboat 1,000 tom of hard-faced, niokel lteel 
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armor at average prioee of '627 and '680 per ton · respec~ 
ively. Theee prioee are .till about the average market 
prices of the world for armor plates of the same quality. 

E1lUPP'8 !Ow PBOOSM .lllXOR. 

The Act of May 4, 1898, authorized' the oomtruetion of 
three battlMhipe, subsequently named the Mai~, Olio, and 
Ali#otwi, requiring on the reviaed plans about 2,730 tona 
of armor each, and four harbor-defenae monitors, .Arko• 
aaa, Florida, O<>'Mt«l.icut, and W'roming, requiring about 588 
ton.a o( armor each, at the eame "price limit of $400 per 
ton, aa stipulated for the . .AlalJama, l'll.UtoU, and Wiacoruin. 
The advertisements for this armor were withheld beyond 
the usual time, aa the Navy Department learned that 
Herr .Krupp had perfected & new prooees for .the fabri­
cation of armor at bis · ordn.i.nce works at hn, Ger­
many, that gave a product ~uch . superior to Harveyized 
armor and revolutionized the ballistic standard. The 
Navy Department, after a thorough, investigation, decided 
to adopt Krupp armor for the ships, but could not do eo 
without Congressional authority, and, a8 Congrees did not 
meet until December, 1898, the contracts were held over. . 

Krupp's new prooees armor, aa it it no~.._generally 
styled, is the result of years of experimmlt" .. the ex· 
penditure of a large amount of capitAl. The teetlJ of the 
first plates were made on Krupp's proving ground in 
Meppen, Gennariy, in 1895, but the records were not an-. . 
nounoed at that time. Subeequent teets made before the 
ordnance engineers of the European admiralties showed 
from 20 to 30 per cent. more resistance to the attack of 
armor-piercing projectiles than Ha"eyized armor. A. a 
result of theee teMa the new armor was immedi•tely 
adopted by England, France, R11111ia, Japan, and Gmnany. 

Herr Fried. Krupp then offered the manufacturing 
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righte to the armor maken of the world, stipulating the 
payment of a large IWll for the licel19e, and, in addition, 
from f4,5 to too ~ ton as royalty on every ton manafac. 
tared. The Carnegie Steel Company and the Bethlehem 
Iron Company, the two American armor manufacturen. c 

contracted for the exclusive manufacturing righte in 
Ammea ttnder Herr Krupp's terms, which have al&o been 

• 
a.coepted by the armor makers of England, France, and 
Italy. The American manufacturers eent their experte to 
the Krupp works in E•en to be instructed in the details 
of the new proceee, which, under the oontraet with the 
inventor, is held a eecret, and, therefore, the metallargi­
cal det&ile have not been patented.* 

T:t81'9 or DtJPP .6.Jl)(OJl. 

The Carnegie Steel Company, Limited, manufactared 
the first armor plate made by the Krupp procem in 
America. Thie plate wu tested by the Bureau of Ord­
nance of the Navy Department on the Indian Head prov­
ing ground, on July 18, 1898, and it succe Fully with­
stood a heavy gun fire· of 25 per. cent. greater eeverity 
than the best Harveyir.ed armor· plate of equal thickneee 
ever tested. The remlte of thil remarkable test were re­
ported bY. Commander A. R. Couden to tlie Navy De-

• n. ,.._. ll'Udl4 111 tbe 08*4 ...._ lbr a tu et ot lmpl'O'Yed deetp med 

a& lilt JCNpp -a lbr ~llbs tr ftltt tr SO''• .- plMtt, JWftu•ed to 111 
OoacJ• 111 1 ·w ~ <Ooecs ': • •11014, Xuell 1, 1•. p. t.M4.> llD4 111 
.. re rr 11 t1" Ani.t x. 'l'o4d. (O a ' •·a, 4, h"'-7 22. *'· p. ,,_,> 
II 1IO& D IE aJh1 ,..n ttl Ute .. : I tDr _, '• ... aew - · bn "-fbti . 
aa tapco•..S "'* v ID wtdoll two .,... ,.... _, '9 wpawbiw feed • t ' el 

-. • '* 1~••· tJr -8-tno•• •••1· fll ;;?Jtac lt)dso _..... .-, m L 

........... ,...._ ....,..., 1'0., .. ba$4Gi • s t .. 11111 ... aw Wiii' of mM• 

'-- .. - ...... to .. .... .. I I • "'"fl .. ,.._,. • , IL nit. 
,.._, do. not leel..S. tbe ..... ..W \a M • .. , t .,..,,id S. .U.. 
i.. tlM _. armor, a JmowWp ttl Wldllli' II t' 'a 1111 11 1 th1, w to.. • ._. la.., wq .ta ta.. nriom IJl J"ttW .. 11 I I 111 tll$ blto .. W t tart 
O(~-· 
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parlmmt and the data are now ~ of the Department 
reoordt. The pl&te showed a ca~ to nm.st projectile 
perforation at the anp"'°9dented velocity for- a six-inch 
armor telt of 2,360 feet per eeoond from a sh-inch gun 
fired at point-blank range. In October of the ame year 
a twelY•inch experimental Kruppized plate manafaotured 
by the Carnegie Steel Comp&n1, Limited, wu teeted by 
the Bureau of Ordnance, Rear Admiral Charles Q'Neil, 
Chief of the Bureau of Ordnance, the highest authority in 
the United Statee Navy, and one of the lMding ordnance 
engineers of the world, in a letter to the Senate Naval 

• 
Committee referred to theee t.eeta u 1howi111 marked 
qualities of excellence and of superiority over the ordi-
nary face-hardened armor. . 

In November, 1898, a plate eix inchee thick, manufac­
tured by the Bethlehem Iron COmpany by the Krupp 
proceee, wu teeW at the Redington proYing groand un­
der the supervision of the United States Naval lnapector 
and in the preeence of the Commmion repr011enting the 
Imperial Rullian Marine ltationed at the ship yard of 
tho William Cramp and 8on'1 Ship and Engine Building 
Company. Thie plate wu attacked with an eight-inch 
insteed of a eix-inch gun, lix ahoil being fired at it with , 
a striking velocity ftl1ing from 1,621 to 1,823 feet per 
eecond. It ahowed a nllistance to penetration much in 
exce. of Harveyised armor of the l&Jlle thickne.ae, and, 

I 

notwithstanding thil tremendous attack, when the mo-
ce.ive impectt were considerably cloeer together than 
were required by the GoTernment speclficatiOD.1, no oncb 
whatever were dneJoped. 

In the month of Deceober, 1898, an experimctal 
Krupp plate eeven and th~ inches thick, made 
by the Bethlehem Iron , Oompe.ny, mcc•fully withltood 
a very eevere telt of ftTe ahot. from an eight-lncli gun, 

• 
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the Itri.kin& ftlooititl being Ull1llUaJl, hich, d1,dtplna a 
total eaeru of 88,46 foot t.ona, Ud no cncb l'tll111UDC. 

The m•tezlal of which Krupp armor la made ii exceed· 
ingly 1r wfUTe to the 'varying oOnditiona inherent in t.he 
proow ol manufacture, such u melting, forging, rolllnc, 
heating, ooollng, etc. ; hence all t.heee proce11 ea must be 

I 
curled oat with the greae.t pci ible aocuracy and uni-

• 
formity u to d••il In ~·ward.a, the proc • repre-
lfJDtB a ecient.ifto re6nemeot of zne4•11urgiaal metbod1 quite . 
unknown heretofore in t.he treatment of ltlch large me I !II 

of me&al. AA a n!llnlt it can be liated that t.he apptlca· 
tion of thia proc e • to the manufacture of armor ii much 
more diftloult aud it acoompanied by greater unoert&in­
tiee and liability to l<>11 th•ri la .the · cue in · ~pplying the · 
Harvey procc• to niokel..teel armor. Furthermore, the 
number of eeparat.e operatiom la fal' ~r thau in the 
application of the Harvey procen, aud the metal ia more 
difficult to machine in all .,e. of mantifactu.re. 

To ~. t.he following reuona can be ginn why 
armor made by t.he Krupp proc ! 11 00-. more to mauu­
faoture than t.he hard-faced, nickel..teel · armor heretofore 
purchued by the GoTill"ODlent : 

1. Greit.t. coet of materialt ueed. · 
2. Greater number of operations through which each 

plate hu to pe•, by which chargea are increued and 
product reduced. 

8. Greater percentage of lOll, da~ to unoeriaintiea and 
liability to erron in man~ 

(. Great.er diftloulty in ~wns t.he mal cold, whereby 
the product of machine too1a la decrt11e!I. 

5. R«luotion in the a-map " t.hickiie. of plate., com.· 
sponding to greater b&Jliatio reeiatanoe, whereby the num-
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ber of individual plates in a given total tonnage is in- ' 
creased. This causes a colTcspouding increase in the 
number of operations to be performed and the amount 
of machine work to be done, and materially dooreuee 
the weight of the product that can be produced by a 
given plant within a given time. 

In respo08e to a request from the Bureau of Ordnance 
for information· as to the price of armor manufactured 
by the new process the manufacturers agreed to furnish 
it to the United States for $545 per ton, which included 
t.be royalty to be paid the inventor. It should be borne in 
mind that the price named was for armor having a bal­
listic reeistanoe 25 per cent. greater than that of Harvey­
ized armor, and that this price is lees than that paid for 
Kruppized armor by any other government in the world. 

The Navy ~partment communicated this information 
lo Congress in a letter trom Rear Admiral O'Neil, who 
stated that positive evidence had been received by the 
Navy Department that British armor manufacturers were 
receiving not lees than £117 sterling ($568.62) on large 
domestic and foreign contracts, ·and that the Carnegie 
nnd. Bethlehem Companies will receive $575 per ton for 
the armor for the Russian battle-ship now building at 
Philadelphia. Admiral O'Neil urged that only the beet 
armor that could be manufactured should be procured, 
and concluded his report (Congressional Record, March • 
1, 1890, pp. 2,885, 2,8S6, and 2,837) thus: 

The Bureau oC Ordnance delirel to be placed on nlCOrd u NCOJD­

mending to the Department that only the belt quality of armor that 
I 

can be obtained in thla COQDU)' lh.all be placed on veeeet. of the Uni-
ted Stat.ea Navy, regardle11 of' price, To do otherwlee •ill dell.roy the 

preetige oC our nanl "!' ell, and the Bureau tniata that IOCh ltepe 
will be taken by the Nary Deputment u will abeol're It ent.lrely 
trom responaibllity ln the matt.er II It la Conied to procure armor ol 

a quality inferior to the belt that can be manut.ctared. 
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A<I:miral O'Neil recently. submitted a · table of° ballistic · ' 
velocities, ehowing that· .the propoeed test. for Kruppised 
armor would be ~ch · u ' are ·: no~ ~pplled io HarveyisecI" 
plates of .25 per cent. greater thic~• ; · that is, the 1&111e .. 
teat . will be applied to ·a ~-inch Krtipp : plate that bu · ' · 
heretofore been applied to a. Harveyized plate of eeven and . . 
one-half inches ; ,.to an eight-inch Krupi>' plate that which .. 
bu been .·applied ' to . ten-inch HarveYized armor ; to . a teD­
inch Krupp plate that ·which has been applied 'to H.a.r­
veyized armor of twelve and one-half inches ; and to a 

. . 
twelve-:inch Krupp plate . that which has been applied to 
Harveyir.ed armor · of fiffeeD inches; ·the· dUference in re- · 

quirement.8 being illustrated )n the following table of min- · 
imum velocities of feet per ·iiecond for the H&rveyized and .. . ... ' . . 
the Kruppized armor-one· Shot at 'the ; Harve)'Ued plate ' 
and tliree shots at the Kruppiaed. plate at. given velocity. 
The test of Harveyi.Zed. pl&iei a~ provided ·for a·. prm·. 
oua shot at a lower velocity: 1 · 

. ~ ... 
callbre ol Oa.n. Tlllct=• ot PlMe. l!arftj1aed Armor. Elapp.U-. 

' 
•inch • Inch· 1,676 f. . L 

.. 
1,818 l. L ' · · 

6 Inch 6 inch 1,717 f . .. 2,°'6 ,t. .: • 

' ' .. 
6 Inch 6 Inch ' .. ..;.,_ ,·1,&tiO f . ... 1,886 f ... 
·a Inch 8 Inch ·~ 1,MS ~·-.. 1,772 f. a; 

. 10 Inch 10 Inch' • ,1,l02 f. L 1,766 r. .. . 
12 ~ • 12 Inch 1,ffe r. .. ,. 1,881• t. .. ' 

' ' 

In anoth~r official : commtuiicatiori U'J>On this subject '' 
Admiral O'Neil said : . " . · -.. : . 

~ ! ... 
• • f • • • • • • .. • 

. The adnnt.api to' be 'deri~. frelll1 the t11e of Krapp armor are ob- · · 

v1001 and neec1 not be enlUpcl apaD, It ~ lllUBclent to 1tat.e. t.bM • 
twel'f&lnch plate or the neW, ptoc'111 armor would' be equlnl~t to • ' .. 
Afteen.lnch plate ol the qaam,. ·DOW WnC Ued, thu afrord1Jlc 8qQal . 

\ 

protection on 25 per cent: ie. w 'faht. or ta per .cent. 11a1ter pHhL'- • 
tion with pl! tint welgbtL ·: :1 "· . · · " · · · ' 

• 

' . . . ' . . 
Al only • llmJted we{sht c.n be r.flred .fbr umor for hall and .U ' ' 

' . ~ ,• 

. . ' . 
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' 
' .· . 

protiecUon (2S per eenl of cl.llplacan"8Dt In the JltriM dMI of THUii) 

It will be nr.d!ly undentood bow -.tlal It II that the belt and IDOd 
re .... , .. arm« ,,.,..,nabte lhoald l)e. proc:mec1; In order .that the ~ 
• pomlb1e area ·o1 · the ft.el mar· be well piotected, esperlaD7 . the 
n~ m.,.h.,,.Y. -P-ce, and gun einpJ1ee11ientt, withln the l1ailia 
of weight allowable for IUCh pu.rpoees. · . 

' \ . . . 
The maximum thlck0 UI of the lld&-belt armor OD the .dWcr•MI 

cia.- la 11.xteen and on&-balt inchee, where.a on the Jtoifte cia. (an· 
thorlled December 12, 1898,) It la propnetl to have 'a m•xlmtlm tbJdt. 
Dell of t.re1T9 inchee for the iame aimor, tbna obtaining the mne · 

protectlon oJi about 23 per eent. lw weight, and to otllbe the 'ftiaht 
tha.e aved by ino "ng the thlckneee of the ..:. r mate armor· whJeh : 

protect. the Bi'l'·lnch gum to leTen inchee, u 1plnc ftve and cne.:halt 
' . . 

inchee on the .Ala1-4 clua, thOI greaU7 lmproTing the wnels of the 
Jlainc eta. u reprda the ~on of armor, ~ being upon the . 
ummption that the new pto:

0

UI i.rmor will be 111pplle<l to the latter . . 
ve111ela. " .. 

The Rlllldan b&tUHhlp of .12,MO icm' dllplacem«lt now ~Ing built · 
at Crunp'e 11hipyard' Is to carry the new proce18 armor, on&-halt being 
11upplled by the Carnegie Company.and the. other halt by the Bethle- · 
hem Company, and these 'oomp&nlee .ate that the pnee they are to ~ • 
cc!ve for this armor la gteeUir tbari~that they would u1t of thie Gov· 
emment.-that ill, mon1 than $&46 per ton. . . . 

.At the preeent time there are roar· battlHblp1 bemg built for the 
Britieh Government ln EnglaDd;_ namely, V~, (lmopw, ..4lbioft, 

. and GU>ry ,· also tour battle-ehlpe for the J'ap1n eae Government and four 
armored croleen tor the Britleh Go~ent and three for J'apu. In 

. ' . ' 

addition to the above 'ftlllels, all of which It la understood are to be 
111pplled with the new proc e • armor, the Brltleh. AdmlnJty bu uked 

tor tenders for tour b&ttl&4hlpe and . two large armo?ed cnilsen, all of 
which will have armor limllar to: that to be provld~ for the other 

ehlpe reter?ed to above. . 
The special featmee whlch · charaeterise the ·new proc e • al'mor are 

ltAI depth Ot ·hard IMle, exbeme toaghne11 of ~. and ltAI ablllty to. 
reelst nUDler'OCMI lmJ*)tll at hich Yeloclty without perforation or cnck 
to a marked degree u 'compued With the pi:eeeDt eerf.tce armor. 

. . 
The HoU88 Committee on Naval A.fairs, unwilling to 

recommend a eh~ in the law regUlating the price to 
be paid for armor · without ample. jmtification for IUch 
action, summoned Admiral O'Neil to. give hie opmio~ . 
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with relpd to the merita of the new i-oons·armor more 
' ' ' ' fullf tb•n be pTe in the ~· oommunicaU.om quoted. · 

Admiral O'Neil ~rdingly a~ before the oommft.. . . 
tee and ooncluaiTely · eitabliahed ·fact that the new 
an:nOr wu all that it waa claimed be by ·the nianu-
facturers. The committee aooepted d.miral O'Neil'• rec-

, ommendat.ion and th81"eUpon reported a bill incrneing the 
· limit of price to · enabte\he purchaie of the improTed 
armor for the new ahips. CongYeee, however, woa1d not 
accept the reoommendaiil' of the Government'• ordnano'e 
experts and the oommi~'a recommendation wu rejected. 
It w&i claimed, in jtietiJlai.tion, that no evidence had been 
preeented that Krupp or wu superior. to the Har-
veyized grade, nohri ding the existence of the ofti-
cial record containing evidence. 

Despite the uoertained fact.a oonoeming the quality of 
Kruppit:ed armor and the prioee paid therefor by EurO­
pean govemmenta, ~ in!ltMd of increuing the price 
aa urged by ihe Navr Department, reaffirmed its limit of 
$400 per ton, exclueiTe of royalty, for the armor for the 
V88881a provided for by the Act of May 4, 1898, amount­
ing to about ten thoue&nd tom; 'and for the armor for 

the ebipe authorised by the Act of Marab S, 1899,. 
amounting to about· fourteen thou•nd tom, it reduced 
the price to be paid. to '300 per ton, including royaltiee. 
Under tbU limitation. the Navr Dep&rtment adv&lind for 
propoala on 29, 1899, ·but specified the Kruppised 
armor inltead of the ~ or, 

to~· • the Dep&rtment called for plate which 
would • test tliat only Kruppised armor ooU.ld 
wi , u it wu 'determined to h&ve none but the 

belt armor: but, at the eame time, the Department wu 
lhlted to a price which ooUtd not even buy HarnJh.:d 
arlor for the ebipe authorised in March, 1899. . . 
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OONTJUOTOBS D:scLDQI TO J'UBM8B THI: .ilUfOR BPSOUDD, 

Thit advert.ieement · wu before the steel manufaeturen 
of the oountry for two months, and not a manufacturer 
in the oountry offered to take . this cont"':' ~t, which ia one 
of the largest ever authori.&ed, for the obvious reuon 
that the buaineee. wu regarded as unprofitable at the 

~ 

figure let by Congr911, and that it waa realized that the 
high standard ·of ·excellence demanded could only be at­

tained with the Krupp proccn . ' . . 
The Carnegie Steel Company, Limited, and the Beth':' 

lehetn Iron ~mpa.ny deol.ined to tender under the price 
conditions and, ballistic requirements, stating that to· man. 
ufacture the quality of' armor specified in the Depart. 
ment circular would neoe ritate the employment of the 
Krupp prooees, which involve& greatly increued ~ Both 
oontractora, however, ·offered· at the same· time to furnish · 
all or any part of the armor under the same oonditiona 
and prices stipulated in the armor oontracta for the 
.i(lolxama, Illinoia, and w~:..-, which epecifted the Har­
veyit:ed que.lity, at a price Of U00 per ton. The De­
partment rejected the offer1, but oontiaoted, however, for . ' ' 

Harveyi.zed armor at " '400 per ·ton for the monitors 
Flonda, ~, W'fD11ti119, and .i(rbat.w, this quality 
of. armor being'.reprded u sUmciently good for the low 

freo bot.rd harboNlefeme '' rse]s. 
Since Oongr ! 11 bu thus interrupted the oonatruotion 

of United States wanbipe the selling .values of all cus­
tomary forms ·of iron aDd steel h&ve more than doubled. 
Not only have the prices of 'iron ore, fuel, pig · iron, and 
labor greatly· riaen, but 9V9D 'at theee higher prices it ii 
utmnely difficult for iron and steel makers to meet the 
uraent demands upon them. it' ia under theee ci.rcumlt&n-. . 
oes that · Oono• must no~ oonaider what ooune it will 
take in np.rd to aUthorising pu?obaee. .of needful armor. 



APPENDIX. 
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EXHIBIT A. 
. . . 

7" folG•iA'I ,_,. Jr-. IAI . Ow .,C. IJ«l Ol "fO"Y /lfJlr 01Uir1n IM 
tAow I' •Alel Acu 6-9' ..-, CAal,- wtdtr- IAI priea Atrdo/ON patld /olf 
HwNJlltl or.or, llMIMtd ·priOJ(fl AIM ~ tlMldt bf CAI MC11 ..... : 

..., ~ '-~ qf ca joJlr ad'tltta, lo ~,.., IMM for IM CIM 
<>/ cMW ,,,_,,, • I ' ' • • .. 
81.a: There eee1111 to be an' lmpi 'rlon prenlent thU we haft mede 

unUIU&l prodtl on armor. We 'bec.JOCU' kind perual of the 'tollowl.nc 
ltatement, which we belieft mall. coned. thll molt falladolw belJet 

Dedoctlo1111 from the ftprel now before CoDl'ftlll ln the Report of 
the Hon. H. A. Herbert, late 8ecfttary of the Navy. .· 
Total ft111e of the Carn'egle &nDor plant ...................... ........... '3,878.019.77 
Awnp date of ezpendltore, deteJmined from ame Report: Karch, 

1892. 
Armor ahlpped October, 1891, to ~ 1997, lnclw:iTe, lt,48.t lr'Oll 
to~ annce of l,!70, toDI p9r ;rear. 

i>.ocee de ot •me. te.7M,f7U7, Of' '541.94 per ton. Pw Toe. .. . 
Secretary Herbert'• hula of ~ of manufacture, labor, and 

material, exclncU"'I' J!M!lnte~rioe .............. : .•. : .... - .............................. .. ~197.78 
M.alntenance, 10 per cent. on COit of plant, excladlng land and · 
in~ ~Ol.97 per &mmm, or, OD t,J70 to1111• .......... : .. _ lM.M 

.. 
Total COit of armor plate &I .eabllahed OD Bea etary Herbelf1 
.... ______ ,. ___ _: ----------------- '332.82 

11,482 tone of armer lhlpped. · . 
Proeeedl, per ton __ .....:_ _____ ,,_,_ fM1.94 

' . 
con, per ton ........ ----····-··--- ·--·----· .. ·• 882.82 

Proat, wfthom allowance for depaed tlon ........ _ '209.!2 
Or tf715p.w per an.mun. 

te.784,478:87 
4,151,782.87 

'2,812.n•.oo 

• n _, be aplalm4 .... u "' .... ol eclll ol plut - -•nq 9 ·ea ... 
.n ,.,.an to plaat Ul4 ...,· w,•,; > n+dn4 br rinK .ot .n..1n •••a•, . 
wlllola UI ?91 0... I 9 la .. W 

0 

I ; ol -, bat to. D0t baohlde U1 
CM I• b la.._.« 4wp; IJU 
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I.Du 2 r._Pllm---·--- ------ ts.J'Tf.Olt.7'1 
Wwkhc capital --··--.. ··-.. - 780,00000 

To6al - --------------- M)W\010.77 
Annaal MGru, wlthOat allowance for depreciation or for lnlereli OD 

bu 1 ' W"\ aboat llt per cent. 
T*1 co.t ol planl-----......... _.,_ ........ - ..... __ .. ..: ... __ ,., ....... - SS,3'18,011>,77 

DedDll& tad . '2'0,000 . 

e.1.,... t 1 1/#)/#) 1~ 
Loll when Na'f'Y abaD ha.,. been completed In. ay, 15 . . . 
~, - --· '2,lM,019.77 

Or •t"2;401 per &DDQJD. 

Net rn•uie for ~ SSS!,tm per annum, or 8 per cent. per 
annum oo capital_ ln'fuled. . 
Al you will eee by thla ltatement lt la lmJ><*lble for u to make 

more than a moder&ie retnm from th.la the molt dltflcolt branch of 
ltee1 manuf!actnre. 'nlll le 1argely ~ becaOle the 0<ne111ment oaJy 
orden from us, on an auen11e, IOfftdent armor to nm oar eoo;t:DOti;I 

plant to ooHhlrd of lte c:al*fty. Quantity, ln the manut.ctme or 
armor, la the moet import.ant Item ln determlnlng the coet of armor. 
Thll WU clearly lhown by the bid ot the nunoll Steel Company, In 
which they llpt!Cif)' that, a minimum or e_ooo too.t per year aboaJd be 
proYided and that they ahoolcl reoei.,. '100 per ton u a premlam on 

all under 8,000 tom . per year. U th.la Md been a coodltfon of oo.r 
contracta with the Go'f'enUIM!Dt We would haTii been paid $2,280/#) 
during the put llx ,...,.. tor tht. one claOllll alone. 

A.a you will clearly eee from the abon ltat.ement it 18 lmpomlble for 
u to make eTIID a moderate retnm where Ollly 2,000 tone of armor 
per year are ordered. nen at pt e 1 e nt ·prlcea. 

U the Goftl'DDHIDt will sf.,. 111 an aua-.re or 2,000 t.ooa ot armor 
per year, at p1.-nt ·pricee, we will 'fer/ gladly make all oTer that 

quantity at t400 per ton. . 
In cooclallon we bee JOU will gf'f9 the abo'le ltat.ement careful con­

llderatlon, and note 911*l1 JJy that DO charge bu been made for 
depredation ln 'fa1ue ot plant when the Na'f'Y eball ha.,. been cam. 
plet.ed, nor any cbarp for lDtetBllt OD lnuestt11ient. It will be eeen 
by the rate or proat tbAt the I 1mpUoD that the plant bu been ptJd 
for oat ol armor plate conbactl le anf(Jl!Med 

Very Beepectfllily Toan, Ta 0.uJnOlll &nan. 0oD"UT, L:w:aaao. 
Pii I -· PA.. ~JIG 1', Sift • ................ ................. ., .. ~,.._ ... _.. 

bllDt 1w - JllMe w' '• IMD • • 1 cs _. .. .._.res 1 



; ..... . . . 
~ PLATll YOJl TD NJ. VY. .... . 81 .. . . . 

I 

· . · . , ·EXHIBIT·. B. 
' . 

• 
• /I : 

... . . 

Ni. ..., ,.;, .OM 'tf H• ¥ f · . .d,...0, . PlaN • utl Si f: 6r ... -
' ' N-r Dll I m, Mii ~-· to tA1 JC~ .UA. Haees'trl ,A,.. 

M , Nlhf • "°" -.d '1UO, l'f" '°" 1ifpetMuft, ' . . ., 
' ' ·. 

.. «aaa. 
Ill I If 

r ....... ,, 

Xe~. , __ If 

Ooli& ot labor and m•t.W onJ7.... l81M 
Fcir material ~· In proe w , . . 

OI manatacture, m :· 10 per eenl · 18..70 . 17.88 16.16 
For re!oqlnr, .......... :__, ___ , ··-·~--···.. 11.'6 12.40 lt.40 

.. 

Colt !cw Nldcel ........ --·····---~ ...... .. 

Total ccl9t o! 1abor and mat.erial... 7.78 
Maintenance on pknt txl'ti"I '3,-

000,000. ta.kins &metor QwKl-
· ier, low c:wd!Mte ol 8 per cent., 
and making .!,000 tODli ot plet.. 

per r-r-····--····-·-·····--':'·····-········ 90.00 90.00 90.00 90.00 

Ptatel at J.oo per ton woa1cl tbow 
• profit per f.on 'ot·---·-··-:.____ 9U6 81.16 

Or toca1 pro4t11 m·:1,ooo· tom ot. 187,100 let,300 
Wottld lhow the m1'1 lmiiWt ot 

9',000,000, In ptopea tf and I 

wcrk1ns capital, '*11Wlc an-

.78 

DDtll:r ----···-···· • "-•" 4.06" ' Uo'5 '-Sl" 
On the hi.- "ot 10 Per ccmt.' b 

malntenanee, .. at1oWed br 
8ecretuy Herbw &. . the· pl'Oftt 

. per ten ol trmor -"'"' "at t.oo 
woa1d be,. ........... _ .......... _ ....... :.-.... SSS.M m.1s ,'39.91 tst n . 

VeJrtng the annaal · relQm cm ID- ' 
Yetbuent flun a podae& of I,• 
000 tom ...... _., __ ........ : ..... _:..____ 1.88" 1.06" l.90'5 i.81,'5 ' 

On the hula ot 10 _per cent. for 
malntenenoe.,alld arMOI' ··..nt .. 
at SMO per tcJD the prolt per 
ton woald be...:.-- 178.N 181.16 179.01 . 7UI 

VU! .. the •"-' ...,. LA Oil .. 
Ywtmeot ,froai. & • proclatit of 1 

1 , 

!,000 tom.- . ' :· U8'5 ' 8.06'5 U0'5 . U1'5 

' . 

·, 
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T.-n made We1y by the Go'"1'DmeDt of the new Kropp armor tor 
onr :nnhlpe lb.ow ;_wte that utoMd e.fen na"nl . expert& It. bu . . ' 
been pronn that armor metal bu at Jut been deTi.ed that '-; J>tlldl-
cally perfect. In the trlall mlde at Indian HMd the K.rupp platetl 
abowed that they bad greater ~ than the hudeet of the lftlt" 
ent Harveyllled, nlckel-trteel armor, Ud,. unlike the Baneyilled plate., 
they did not crack or· break up under the inoet. terriAc. flre. 

Al,hoagh bat 12 lnchee or lell ln th"eb e 1 moet of the heal')' pro­
Jeci,ltee· 6red at ~oee range merely lnd,nted the pt.atee: lhattered them· 
.elTes, and tell ontelde the armor. Enn the blgtllli.lheU.. that lib'ock 
with an impact of thon•nd1 of tOn.t and flnally penetrated the armor, 
did not lhatter or crack the pla~ at all. 

Hitherto the cracking of armor plate. hae been their chief detect. 
Bot the new K.rupp prOoell lho'WI that an armor bu now been mlde 
that It at once of the greatelt Nlfltlnc quality and at the ame time 
perfectly malleable. It II abnon a 1niracle ln the metallurgilt't ait. 
A Telle) eoTered with thll plating cooJd paa under the ftre of the 
gre&teet man-Or-war afta.t, ieelet aD bat the blg..t abella, and be 
pierced by a dOleD of the· latter u It lbe were a wooden lhip, ans\ 
~t not haft her lldee broken up· or "her platel di1plaeecL 

A huge plate of thlt ne1r K.rupp armor wu tellt.ed at the Indian 
H-4 pro'ring tTounc!a recenU7. The plate ;wu 81 feet wide· by 10 
feet long and lt l.nchee thlck. The~ 1J8ed' for ftring "carried a 1i. 
inch pcoJectlle, next to the ms- Ue ued in the Na'f)'. 'nle prQjeo. 
tile welshed M7 poond.. At the. 8nt. lhot it ..... dJicharged at a.,.,.. 
loclty of 1:SSS feet per teeO'id, and litmClt the armor plate with a 
force of 19,797 ton& 'nle lhelI ~ to.a depth of 81 lnchee and 
then broke up. The plate WM°°' cincked, ·and looked u a piece ot 
1Md 1rOQ)d ll lib'ock by an old-~fmed cmmon 1-11. · . 

In the .aeoond lhot the 'ftlocity ot ~ pqlect.De wu lna 1 reed to 
2,02t M. ~ leCODd, with a *lklllc .. 11 ot M,000 ton& Tbe po­
jecUle ·P' !ii throqh .the um.OI' and broke ap, bat there were no 
cracb In the plate. · 

The third lhot lltruck with a bee ·ol n,a tom and JQK but1J 
P' I ii · tbroach the plate and broke ap. Some 'ol. the piecle. tall , In 
tront ot the pJate. 8tDl no euda appeared. 

.. 
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' ' ' 
' O".ber lboCa ,..... ftred aPoii Wa Knipp plate.· lhny made only a 

roagh lpOt Oil the ·mtJJeebie, armor. · Othert that IUCCeeded ln pene- ·. 
tradnc. the pWi made · clean cat bole. throagh It within two or 
Uuee W ol one another. Yet no cracb appeared. The new plate_ 
bad ltood the· t.e.t .. bad no Other kind ot armor e-.er made. 

It will now be ued lot Sn the new W'U'lhlpe and will make them 
cai-?>le ot 1 •tt•nr the JDOllt feuful battering that an enemy oooJd 
lnlUd u~ them. , . . ' 

: ' 

A Champtoi:i ·Krupp Prooeaa P!ate. 
' 1'"°"' TM l(ev YOI'~ .Iron .ige. . . 

Tam wu recently teated In F;ngland by John Brown & Co. a 
plate manufactured by the Krupp P,roct!lll, repreeentlng part of the· ar­
mor Cof the Japanele bauie ahlp ..flllli, with the following NIUlta, the 
thlcbem of the plate being 8.8 lnchee, and the projectile ued being 
&-Inch armor plerclog, made bf the American WbeeleN!terllng ptoe e 11 : 

. •Odle ftlooltJ. 
Flra roand.-.......... _.................. 1,Bl!ID feet per leCODll. 
Second roand ........ ~ ......... - .. - ... - 1,9M feet per l800Dd. 
Thlrd roand. .................... : .. ""'""' t,ost feel per eeconc1: 

6,991 foot-tona. 
tJ,687 foo&-Y>n• 
1,n f~tona. 

All the projectile1 were completely lhatt 1 ed, the polnta ot all Uuee 
being welded Into the· pWe. There were abiolutely no cracb wha&-­

'""· and the peneb'atlOll ,... .'"'1 lllsht. 
Ju a comp&rt.oa a p1atii. 9 lDCh. ln thkb 1 11 JMDutactured by the 

Haney pr« e , which II o.J Inch thlcftr than the ~ Knipp p11te1 

1'6Jll c 11 "tine the tnrret armor for the UnJted Btat.el battle ·hips . . 
r-.up1 and Z'OINclJ, ,... teMd at the Indian llMd proving . 
1•«•nd1, with the following ..Uta, . the proJectile ued being an 8-

lnch Wbeel....Stertlnc armor piercing: 8trlklnc ftloclty, 1,734 feet per 
18Cood; lltrikinc ...... .,. 6,117 fooWOn1; per-«ntkm, 4.6 Inches. 

'l'h1I la the' beet Haneybed plate · of this thJckn e 11 of which there 
la any "900l'd, yet It will be retdlly llMlll bow mach Inferior It w 
to the ~ !1*2tloned JCJupp plete 


