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LI DH10, 72720, WETHRRD0, 40 A Y FigoRIIBEINTWD, LoT, 6~
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ThIE 72D, I, FEEENARBZIIUODDHICHIE > TEBICLIETHA D T b,
1863 LA BGE O /DM - ik % KT s L 52 b b,

L7235 T, 1863 L W O HIZRUED TR, KT fa, fidenid=Nr i, XA
EORBRER LR, L, RKEEOHERICR DT, 25 £ T/ 7 & ok
TTRIDA T A Ml LTI H, WEICHEIK LK 1. 2-K 31%, 4FDA XY AD
A A MANYHM THE ILLUSTRATED LONDON NEWS (HATIZELEDEIE THEZT
ITENTWD) X#si L7z, THROA T AR THD (K& INREE LTV, AD L)
NTNWDHA T A RERALR) 1,

M 10%, 186240y FULETR/RINZ, TR 7 o — (TROEY LN
RAHBFT TV x) ODEIO—ETH D, i Tnd 2 507 Tk 12 R FiaThH s (i
OFEEIL, > THORUX RN, £OfElE 8.25cwt (#1419 ke) TH D) 12, Lo T,
INIDTRLE T2 %, ETo, TRIRCRBEIZZE N STV D EM R EnE LT, gkt e
72%, YLEDOE®R (RA > MM E L) 6 LT, K1 OT7 i 1862 4 F Tz il
O, BIETIUE, EEEICE T 2RO T RORBE (L LIRS 2725
1863 FEE TICHGED, /M- i AT R L 72 B

X 213 600 R F-THIOK, X 31% 100 b T7HL (=2000 K> K- THL — Z ORI
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EZAT, BTG HFENRY LT ROP CTIRROHOIE 12 R RRIZR 503,
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FERITN 419kg TH B, 7, HARICBO T, LA ERN 1.7 b ogkiy
KiapFiE SN TWi=1, 372bb, EERR LT LR I LR 1 OT
L0 b XD DICEEZWVERIRRAS, TLERROERENT CRE Sh T =07, Zhic
W52 Lk, WETHEY FHFTd~5,

(Z) RE
AE THH L 725 I SCO~@IZRE ST 5 (1) (i) Ao KT, TdEHim) (©0).,

MEkaL) (©), TN (©), L2200, 2o o bo NEERE) & THEEH) 1250 T,
LIMicEgd 5 (Tekie) 13 () HTikR%),

EPIE THHR Th D, HEEHFUI T (RO AR Uy e %
S LA B RSN TS, ZOXEO T, EMEESE L) 1 R
FEHCET AR A4 < L) ICHE TX & 9578, 450 RTERIC U Rt o0 4 s
BRHRDT, TV AIT TR B AR A< L) L5, $ X0k
TV, BER=EHE, L7259, BZLL IS LT, OOIX%ERTH UM T
PRSI TR L LEDTHS ),

7272 L, —ER WA, Thd, —iae 7Y CiEd D Z LBk DA S
My ZOZEERDOGIAILNGEZTHEI,
® A TREATISE ON ORDNANCE AND ARMOR (1865 4F)

®-1 Sir William Armstrong said before the same Committee in 1862, and said again in

1863, that “a rifled gun loaded at the breech may be more rapidly fired than a rifled gun

loaded at the muzzle, because the fouling of the bore presents no impediment to the

insertion of the bullet when introduced from behind; but as compared with smooth-bored
ordnance, of the ordinary description, there is probably nothing to gain in point of
quickness of firing.”16

@1 1865 FITHAR S A7z, 1860 £ Z A DAL D KFL0EE F 2 Heffr - | HI > H Rk~ T
5. FiE (TREATISE [I@ X2 EW T 2) Thod, THROBEIZET L Z LRI
THBY (BREOKMOP T, bo& bMBAFINTND), ZORBELRNE L HREND
LT, Z2OZADTHEMNET DITEE L CUGFHOELLEZRITIBZ 2D, DXL, 2<%
ST 5, ST, 5IHXHO ¢ 7 THEONELFEITT KRPBRRTZFRE 208, RICBO-1
EXOMRL ZHH T 5, 7238, the same Committee (I, EHATDOE LT RAIZH D the
Select Committee on Ordnance (KfUEEZLZES) ZfH L TW5, ORI a2
DIAALTWND,

[@-1 BHARSC] 7 I 1862 4 & 1863 4E 00 Kii#E & B2 DN LT, (g (breech) 7
S A T S M4eRY, fun (mugzle) 7 5YHIT A MR L v | Rt A iRl R
TELH, s, R, LEETIUL, falE (bore) IZEEE > TLE 9 18L D figifdd
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L 20 D7, ZOoREFERFRE TV EN, D2ICO0ODRITEAY L/irb 9,

7E, WRATO AR BT 2 A E [RaE] (1936 ) I Liud, T—/\\LHE 7 —2aR
fa o7 AT, HWER (PEY) A3 199 TWADT (1887 D Z AIZBWWTIE, #it
DOEAMBHES L, RS ET RN EME SO TH A D) ILFEO T I3 5
ST L & FE 9 2 S IXME W T, 7243, 1887 FIZHLED T Ral:, OO L
TWAHHITREE TV E W, P xIc, RFVOOIH D THFHH) 1TREY LeAb D,

wiE HEHEAY CTh 5, ERAof GEHR) X, b b lidFRBV MY OPELE D
ROIMINZ iz 2 > 7o 2 R L7233, FRB T D EEEBL TW, RIZZDZ & &7,
At [REGRE] IR 5TV 5D 2 DO RSO O RjE20 %507,

(a) 1833 FFEITHHFE DIEFRILORIL « HEZ & 72 2 A OSMANT BREIL D Fi 2 | FaLY )5 17 12 3E e
ThEX XL TiiES D,

(b) 1849 T BHFE DEEFERLD DR LY : NIE DIMANZ VN DD FLE (S $iBR22) 2 408 |
ik L CRIEEN D,

@ITFE STz LT TH D, )7, b)AES TWDLDIXFTH 5, 7208, SRRy
I T, b)OREICEL T, [E&EBE] i3 THROIMUTEITAMEONE L v Kx<
WOTES AMEZEAL, R LT TZNEZNFEIIRET 20 ThH D, ZIUIBES DfE4
OERFALE LR L HFETH D) BEFELTWD, Thbb, WHREF2S LT, (b)oflk
(TRIFTAT S A7 1936 4F 2 A D3l & 7 CRYE L 72 575, 1850 FAHITICHIE S
T2 DI 7 b (b)DRETH b L 72 5,

b)IreTHA S, EHAITME (H2DWITHER) e BTN D, AR TIILIRE, BoE o
FR T O REEZ A A= LT VWO T, SIHCELZRE ., B, B, fEm
72 EDOMRR 2T 5,

AT, O2F D [FEFLFM] 7 —22 ha o Jhd) OHEOPEFITAAREZ KT
LR SEAEE CTh HTES KRR OTE0N, EOFTKAUM 7 OR# E LT MEEH (5
B Z2H T TnD, DIT, RBITEERFEIZ LA DXETHA O, ThRIPKEAT
BH5HZ LT, OLSMTH, WL ONOHFEMED SN ICERIZE N THIRR 5TV 52, &6
WX, AN O SOER Tl BE R CTH L Z EN XV BHF ISR IN TV D, LLFICFIRT 5,
D dictionary?s of weapons and military terms (1973 4F)

A cannon developed by Sir W. G. Armstrong in England in about 1850. It consisted of
multiple tubes of wrought iron shrunk around one another. Smaller calibers were
normally breechloaders; lager ones loaded from the muzzle.26

7T AU D ORES - EEBRFEMIZEBIT D ‘Armstrong gun’ DIENG OB HATH S, #IHT
TADIEFHSZ BT, plE O (multiple tubes) 2N FFEEL O TRANZE BTN D,
¥, (L) HTHEIZSOWTELT 528, MEITHEE (wroughtiron) &dH 5, 72, M
FHICBI LTI, breechloaders I3 & ¥ a2z BT 5,

@ [RfomESL] (2004 45, 5t : ARTILLIERY THROUGH THE AGES (1948 #F)) 27

(WO — A b a TN 1855 FICHMA L b2 B Rx DU AN - M4 %
. (RREIRR O KR 23t Lis, —OKIETE < SAOHBTHEZU-> T, % h
SETMHA RN Lz, ZORMOEMEER R, S offEEEich s, ) 28



SN SCRROFIREN GBI H Lz, 7O g | >E 0 lkEofE s [Emp)) L LTn5,
Arms and the State : Sir William Armstrong and the Remaking of British Naval Power,

1854-1914 (2004 )
®-1 ... it was the third and fourth features of the Armstrong gun that made it
revolutionary. ... The characteristic which makes the Armstrong gun a turning point in
the history of armaments was its ‘built-up’ or ‘coil’ method of construction, and it was
this distinctive feature of the gun that was meant when it was referred to as the
‘Armstrong gun’ or a gun built on the ‘Armstrong system’. This method was possible only
with wrought iron, the fourth remarkable characteristic of the Armstrong gun.2® (...i%
FIREIC K 2AME. LU RER)

®IXT K- 7B T 2 RN 2 EEE L2 ETH D, B®-1 ORISUTBW T,
W T RO RFEST N E 4 SORHED 5 HOH 1 DR (MiSk) L5 2 DR (B3 2o
WTIRR BTN AH30, B-11%, ZHIZKNTRRENTEY , & 3 L5 4 ORI EMT
b EBRRIZDOBHIZ, 3 OREAT L TV D,

ZOH 3 OFEETL L TWDXENICH 2 built-up 13, ZNHEEEZE®RT D, RWT
FLSN TV D coil 13, #IHIT RO #EIC B W CEEZRHETH D, T D coil 1221 T
IZIRECTRER T 225, 2D 2 D& 5 Te HGE Duilt-up’ or ‘coil’ method I, &V H X T, [Hk
J&/ aAgn) HA ERLTELS, 20 i@ aAv) TANE 3 OFHE 250, ®-
1id, TEE = Av) GO ORI R L 72 5 b0, (AARTIET R L W RITRA
BRIEERLTED) T LIET7T —a A ha 7 X To bz WX Thkg, =24 1]
FHARTHOI bW EERTSH, Ll TnWb, LT, kg =141 HFRITHER

(wroughtiron) TOAREETH Y, ZOPRETH D Z L5 4 DFFEIZ L BTN 5D,

ST, UEo@®-@-®-1 726 LT, WA TITAI T faD R ROFEIIMRETZ LR 2 b
TV, EEZATINTHA ), MOXEFIZOZ &% XL YHEIZERTWD,
© ‘From Breechloaders to Monster Guns: Sir William Armstrong and the Invention of
Modern Artillery, 1854-1880° (1992 )

©-1 Rifling and breech-loading made the gun a masterpiece that set new standards in

gunmaking, but it was the third feature that defined the Armstrong gun as revolutionary
and cleared the way for the rapid evolution of artillery and naval ordnance during the
third quarter of the 19th century. This was the famous “built-up” method of construction
that greatly increase the ability of cannon to withstand very powerful explosions from
large amounts of gunpower and thus fire shells of great size and power.3!

®DEFEDOIZHATL THRER LI OO HTH D, ®-1 LRERICRICTE 1 &8
2 DFFE (fidk & 1248) DB RBE TS, ZHUTRWT, ©O-1125 3 DR IR~ 51T
W5 (®-1 &Ry H4ORBITERLA TR, ST, O-11%, s, BT
BI7Z3, 55 3 DR TH D ThkE] 730 ("built-up”" method) Z %723, 7HaZHmi7e b
DIZLTWD, IR TWD, Thbb, g HUTHg, %I 28872 L Pl
AT LDE, £ LT, THE)] HAATRE S REIRE 2B RICM A D X 927>
TeDT, KETHSI O HMHERFN TEDLLIITRo7z, LTS,

PLEDZ &b T RO RHEIT— I Thisc, BN RE L EZ D5 XE Th 532,
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LAY, FA NOMESZ bR, | %
D7V Z=TEERERFER] (1972 F) A F U ZAOW. 7 — LA ba v 712K ->T1859
FEITHEI ST KR A T L SRR, TR & M A D B 7200 D R DN SR A
BRI 1R DA 2, @%W’%%(?%7w>%Whﬁ%@ﬁ®%%ﬁ&36
© THFREF I (1988 ) [(BUIHHE : RS TT A TERS Liob, 7
i) fag ol ﬁﬁ%%wT%MTéﬁkkﬁ®&E§¢_ﬁ%&wtdw
3 MOERFIE VFIH L, . ®OER—OERFIZR, BRI & o TRk B
STW5, 2B, QIITHROHE LY OFI AR, @OIXT7TROEITZHRIT O TWARWTT K
PEL DB L, ST, ML AR250RE 28, 2 MICHETE S, 1A ARG L
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CEHRENTVS (RGONANCIGE ] &, Jhcki< [HEARITENT] (@), T
RITITDIAAR ] (B) TRNT) (@), ThbH, ERIERIIHLA, FALIEEBETHE
5, 2 HEEGIEENTND [4HER Thod,

FPIX1LABEEZELET D, iGNl (NEE) (TIRE % ZTe D ThITHESRIZ DOV TR T
WEIR, ERORY 1 8H DX 5 RNEIEEMMO & W BEE O SCHRIZFL S LT

2R EMIE Lde, TRaS OPWANCHIRRZ ) T HEAMRIZE W T R ERIZIZHIA

IrSBNT] EOXIBMEDBOLDTEA DD, O THRE L NMEZ @D LT20IZ] & H
DM, DO, BENEOIMUNCHIRR Z &L O ThIUE, 20 X 5 R KIIFEET S (%
T B), 7205, i ONMICHREZBNTEH, MELHIEELZEDDLZ LI LRNTH
A9, ST, ED XD RBERDIEA D D, fE NANZHRER 2% < HikT RSB 5 sk
AN

EBHT, ZOXIREROHHNFEOLET, FEENFHLEDE T ZARRIZ L > TT
72 <88, RWAGEN R NWE EM OO ZSHR L TEINTZ LK LT, TOZ LT
BRiE, SEREBE ORI SN TV RN & BN 887 5 HkZanERTE I Tn
D2 M6 LT, St 0BR8N E L ERNO SR TH 5 aTREME IRV, £ LT,
EQOIXERFRTHHZ LD LT, WHAOERFRTH D ATREMEN @V, B X7,
ZZ T, ODOJFHD 1 D& 70539, HREERICHKIT 5L E MO LEDETAHIZ, T5&,
THREBY, @O0 E L T-NEDOLTEEZ RN 2 Rz, WICHRESCEZ #7223,
1A EOREE 25 EHATICIGT 5 E BN A EFTC i —EREH LT D
@ENCYCLOP£DIA BRITANNICA % 14 k{40 (1929,/1963 441)

©@-1 Armstrong next#? concentrated on improving ordnance for the British army in the




Crimea. The bursting pressure of cast-iron and bronze guns was low and he therefore

shrunk metal rings onto an inner steel barrel, later coiling a strip of wrought iron into a
long helix and welding it into a solid tube. He presented this invention to the nation in

1859, for which he was knighted and appointed director of rifled ordnance, Woolwich.43
@ (1972 4) XV ENCTHRO S DB H LTen, THOBEITER T 5 TW7R 0O T,
TERKOENLEIH LT, AL, QEBTWDIEIRH LN R HETH L, 208, @E
FIBENLV, ZOZEEHRT DO, @ED-1 1T RORE & ITEH#EOERITAR
W, BIEOREFT S S Lc, ZofEsr, 2%V, THREEICET 5 3CEOFNZB W TIE, @
@1 137 Y I TSN REEOEE TH o7 2 & RIZBW T, 21 M
MEONZ Ll BIRRENTWD, 2D LT, @IX 1 SHOREE 255k % &

HTQ-1 22 L TEIN, & LTHENWRWTHAS I,

A1 LR DENNZNOIE, OIETRIOE & T ROEMRHRIT HINTND DI L
T, @ (8- FER) X7 ROBEITRIT 5N TWRNOT, OIZBIT 57 KOEDLEA
AEILTHRESNIIZOTHAS ), WwxIZ, ObO-1 2ZRLTEINLTNDLLEZXON
L3, ZOZ X, DI D 11859 FITHH Sz O EMIT IS, (—) TR
X oMz, THRNEREINTZDIE 1850 F X THDH, Lo, 11859 4 13 1850 AR
FLITWR FEV, 7, @-112% % He presented this invention to the nation in 1859 (2
SO HOWMEFT) 11X, R ZD () TR T RORENST 5 &, FFFicEd 7
HYEERITRN D O D FEHORFF % BOMIZ IEE TR L 72 (presented) Z & # B L L 9,
D208 bEEZIDL L, BELLOHMERIL, present (21T BRI L/ $r-T5H] O
FEELHDH DT, £72, 2 D H O EITICFFFFICH Y 3 5 BN 2O T, [FE AT 11859
FIZEAENTZ) ZERTHEMVIEZTLOTHAH, DEVITRRGRLERAD, FLT. O
TOQ-1 22 L LOEMITICRA S, SHITIEOF. 1 HOREL 22 2R A@ & B
PLLTWLOT, FITERHTIO@ 2R L TE ML & b s,

OIZFEL T, FA—oERFRTHRERITE 25, (@1 2L TENINL) @S
BlZLTEMNE LTHEWRNTHA D,

EZAT, @O1IZBWT 1 AHOMEE DRV EEN DL LEIIT, @EDOIAR EDOLL
NG, Elz, T DHENRH S Z L0545 he therefore shrunk ... a solid tube. (—#
BREGHT, LR, Z O @-1xSHEAT & FES) 72EB 2 oD, HiE s tZn, @18
A7 5 a solid tube. £ T% ., FTILERLTHA LI,

[EFRX] 7ERIFRIZZ VI TICBIT 54 XY REOREOUEITIES) LTz, HEH
ORI DEBERIEINIIE D > T2 DT, HIFHEONE OIMUNCEED Y v 7 2 U S iz,
DHIHEED A P Y v 7% 24 MRICENTRVEITHIC LT, TRa s L CRE 726
iz L,

@-1xHSHE ATIZ & 5 barre 1T ARKIZH D = &L 7273 SRALBIR Cl3shy sy # B3 5,
Flo, AT L2HE2E®RT 2560550, 22Tl RO LTHRZERT 2 &M
L. inner steel barrel Z#HITONE SR L7=, =T, FEFITHEAZ2FIERIC, FRICEEAE
FHEEMRAEY S5 WLEIZR > T LE 720, ZOERILELZILER®DO & 13510,
EANOBERFIICIT 27 RHOEIZEIN TN D,

O THAERRFER] (1973 4) 127V I TG K- THROERIIREISHT Sh, 55 4




(BIHEE - 1855 4F) ICWbW AT —AL X hu v ZRAEREE L, EROEBESHEHDO KR
F G ZYE DR 5 720 T PEBOSI ORI &J8 U 7 2B % 135 L, O b1k
Z U 9 FERNOLERITENT, S BRI L, ) .,

COFIHE, BIRCEBITWD Z & BION B EAT X AR SCEE S ST & RIS B
WD SHNZ EnD, HiRXOFRRITTH 201 2R L Citaniz L Bbnsn, 2
DL EMLSEMT BN D D, THUL TARNY v 7 THDH, HiRLTIE, @-1 xS H
FTZd % strip % strip (132 RFGERH Y . £ LT, @-1 OARD & T 72 5RGE
FESROBELVOT, ZOFE (AR o7 L, Zhidx, MEEERT0EE
MIZHAIBALR, OIZH D TA N » 7] BERRICIEMREREZIILR N, ZhbE X
H12, @1 22 U-008EF T, strip (3T DY R REEN OB 72N> T=D T, A
R ERERIC, ZOEFE X T TRLEDEA S, T 7 L@-1 *HSEPTZH 5 rings
LR TH A H, MA T, TEEEESCH IO K CIFRENE o721 13@-1 125D The
bursting pressure of cast-iron and bronze guns was low (1 2 H OWEHREHT) . [#HEkD A
Y w7 13@-1 XIGEATZ & % strip of wrought iron, OFIFRTH A9, LLEDZ &
5, OIF@-1 2L CitEniz e LTHEWVWRWNTHA D,

ST, BWAERY SH5WEFICLTRBITRWO T, Bl CUIH L THESCH S 2TV AL
FERXEZTLLTBI I, Mid- #3513 [ ] NIZRRLEDR, ZROIXKREONEZ I
L7cb D, HOWVEIARZR ENSHMTE L D ER>TD (LT, AEIZBWTIE, &R
i@#&%f\TNf®iﬁ"T6[ 1 NoRERITFEEOHE S L 72 D),

BARSC] TRIIWRIZZ U T [HG] ICBIT A A XY AEOK [ICkET RE AN Do
7T, Kl OUGEIZES Lz, [ﬁEEEE’ﬂTJbZo] TR O KgAK 1B
il iﬂ’“?éjﬂ iff%bwt@f 152 ISR B D N T 0)57HEI [7b>/3>ﬂ1“71]/\)§0)) /7[ ]
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I ThIL H&H)Eéﬁﬁféﬁl AR FEE 72 E DSBS 72 5 T2 DT, EARSCR
(N> gN = 1573 BRI D LFEIZ o7z L S (BER S IZ OV TIIRIE TR
%) :@%gﬁi&QD%ttixbfﬁi Vo FTIE TANY 7] ThDH, EFITHRSONLF

IRWVIR] 2 L7c, ZHUCT TR RNY v 7 ) DMz ERT 2003\ I D05, RIERIZ

(Vo7 LCid (] 26 Lie, 2, BHRAERY 56 0O REFEL. B
BT AHEAEINCHESE L LS, BRSEND X510 (REOARFZEY L) #id-
WMEDOLEE LT,

B, BRUIOZII U D & T 5 U0 b O & G sl STk & FiA A AT RIZI D S0
DR, ZOZ L@ LT, @-1ICx3 2R (EMZRRIER) 134850 7 o fEIZE 9
LA 7 < UL THIRZRW LR U 7248,

@AOILKE D, @I LY LHFEARETH DL, @OOREENQ-1 2L &
DWHEHRE 2 D0, @OOITBWT@-1RIGE T (—EAREFT) 1246 2 inner steel barrel |2
ST DREANE, el X 9 I barrel I3EE OEM A FFOD T, steel [ZFHY 35 HEEILR
WHOD, ORI 7ZEEFE2 N5, 7208, 22T, BHiRS/ BRI LIEL D
W2, T ONGE ] ERTRETH D, BHIZLL T TH D,
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Wi P49 % [X] 4 |THisdE L7z, WF 7 | , = J
mBIZ 3T 5 AA OfFEFTE, K ] y =
4 Tk Mg ) L3I =0 3 LKV T ISP
o . o AR
D3, W2 53 uE, 16 n»“r144mq
CAHIOE>E Y NETH NARF
%, FEOALTIEL, AA OfF X4 [BaiEdzE] &M, &K 1H _+—hR-5 _E) (E
ANbvsieos 4 SNESKEET VALV Vg ))

e ., 5. -, 150&F0

HENTWAN, ZoXEF, [fag) = (NLL/ LN, Fa—T), LD L EEKE
LTWEH, Z2OHT, [NV i barrel THD, A7, Fa—7 ] ITEHLTIE
XEFO A F T TF 11T TR OBREA DT A 0] £72%575, 2T inner
EHAAFTIZLIZbDEELTINTHAS ), [Fa—7] idtube THD, LoT, A
FIu, ?1**7‘] I% inner tube & 72 %, LLEDZ 05, FE@E’;Z/U;ZJ;/J\ 5
FLEIX. THdH |=barrel /inner tube, 1272 %, & HIZIE, Mad ) 1X5ERO X 5 ICWim >
5T FUINGE & 72 D5 DT, N =barrel /inner tube., &72%, T72bb, Zhnb LT,
W& =inner tube, THH Z ENBEXHNTWNDHDTE,

I Zd=E] IRRICET 25EMARBAIARTH S (T 1L ) LR, 2o [
#iE] 12, Nfsi=inner tube, THDH I ENIERENTND Z &b LT, Kbz
W inner tube & HAUIE, ZAUINE 22 D72, L o T, inner steel barrel %, inner & barrel
DRIZ steel R A>TV 575, inner & barrel #%H > CL THRE LRI XX THDH, Lo
73 T, inner steel barrel Id steel DN 2L, DF DL, THEONG ) 72 & T &
T2, WL T, Magorfl) Tk,

Zo as oWl BEGIRIRY TH D, AT, @-1xfSERT (—ERET) |
strip of wrought iron |Zxt)& 9 2EAIT [HifE] (®AO®) 72& mb#’bé 23, strip 1% H‘%J
T THIE WK SRR E 3 _&E TH Y . wrought iron OFRGEIX T8H) X0 T8gk) 23
W TH D, Ko T. stripof wroughtiron (%, T#i#R] Tid7e <., T#EROME V] & fif
Wy _R&THD (BRXTIE, BRSO A MY v 7 [HIEWHR], EFEL7),

BEH < @OOBMEL L, YRFO KigOMEECRIEICE T 5 HFN W E F12@-1 % fiF
WU, HOWVIFRER L. KR, BRAHRLEICRST2DES D,

BB EOOPEENQ1EZBM LI LRFHEL 25, LR8O LT
ZhbER L7en, F—oFRFERTHRENTTO®EZEIC LTE#MKkLT%@m
W EEDbNADOT, OIFIEREICIE. @1 0o L0k, @EBRLTEMPNIZEEZ D
XThHAY, ZhrbdTiul, ©OIFBR-TRRO@E SR L CTE N, Rolzftik &
rol-0l, X THA (@) = Tt%%%ﬂ@)% J7c) ThDH, HETHEX, FLR
FMTHD [KEEH] (19884F) @ [T —AA brr 7| OEIZTH, [y NIZHHKR A IR
B, RICENET AR Ry TR 2l bh, Thb [TRLITE] 0 1okk%5,

E< Role N UL ENERFMICBIT AREE 25500 1 RBICEAT B3R THDH, R

2 EAO@ICE ST TR %5815,

éﬂn@%@ﬁ: PO L5 A Rfams 2T, AU, DA TIFT O [ T3AREE] (1910 4F)




BT, g NEOIMANCHIRR 2 8 & . X HI2F OIMANZAME & 0 S 7o Kb, & fiF
MIINTNDS (Zofad, MABERT I EnbaBEEERS), 7$ii:@£ﬁ%ﬁﬁ@%§%
HELTWDDOT, ILFED 7T 2 iRIc B W CHilfRam & 509 2 L ITRE 0 TIX2RW, 7228,
OIZRFTENTWD, [T7— Ax%ux&b;ofg@yggﬁﬁgggkﬁ%iﬁbtﬁ
R 12k LTI RWICERIDEEL , 72872 5, @IZB T 55tk & B> T D NHTH D,
BARFIZIE, @3 40E, SfRfE (Wire-wound Gun) D BH#F 13 Longridge T 554 (771X
DFIAE L3R STy, 72, SRR 1860 4 2 AT EEME THh » 7255 (L -,
1859 FEHE R TIEFEA L SN TW e oTo), I HITIE, @I 7 K3B% - il U 7o R
WL TWDD, SRICBT 2RI BN TT RIZTE 72K H B o6,

SUEHEE 2 B3 HUE, AT REEOTH S, @TiEARV, LoT, BDiZitd&nhiz, @k
TRARDZNELRD T —L A ha v 72k - T 1859 4RI F M S iz ki & Hpr L 7- HiliR
) 1ERR 0 L7 A o, 1B T 510, OBEF LT DM u0RIEStETh 5 L M xf
LTWEeDTHA A, iz, ZNHEBT DI, FEalkd &L 5 1T strip of wrought iron % %5
FoHLIEL Hi#R) EBo TR LD T, 2O Z b, P17 RSN E IZITDIAE
mfwékmﬁ MO TR L= THAH, LT, 2D 2o, DF 0 7 A HRR SR

DHETHDZ L L GREIRCTH ) P 7 HICIZERNIZDIAENTND EDZ L EFHED
H CRERL T IRIXEARR A 2 R LTz EREFRE L 72D TIE RN A D D,

EC, AETIEHENOERFMIZEH T 280 2/ Lz, ZHICEL T, o ak=E
HMAESH LTS, 20O FERIFERICE T 2 LEICHTDHIERLODOHIT, B IS,
LIRART-, WIETIEL, TOBERIMNOmEZIZICLD 5,

(W) A ERFRITIST D 5EM
AT ClX. ENCYCLOPRZDIA BRITANNICA % 14 R (@) - 7 KOHEIZFEENT-XE (@
‘1) 2R L TELLEDIN, RICEDOLEICKIT H@-1 L& &2 e d 5. 724, Al
L CIEAGE AT 2RI — TR A Lo, ROFHETIX, BEOEEZIINDLD, BEOT
ﬁ‘?’i’ﬁbho F7o. FETZ ﬁﬁIE’C“ 1L@-1 R E AT & FEATEDS, RIETITERMICE L5 2
WX 2BREITO OT, @RME LRSI L LT 2,
.. he therefore shrunk metal rings onto an inner steel barrel, later coiling a strip of

wrought iron into a long helix and welding it into a solid tube.

THRUTAE, 3FEZAT L7zs, LUF, —ERETZQA, B EFT 2 @B, &S, R
FEATLZNETEBYVRA L R & fiékkﬁﬁ‘f“ébéo WITHTE T L7 BRI W T, ©
SEMEPTICRIS T A E T Ch D (O MEFTICIIT 2 8 FO FREE TR 2 ETic
[FFED FHRZ AT L72),

BITHEONE OSMINS [(SE] &R0V v 7 (] ZIESE [T E LMo

e L] 2, OHIZHBEOX N v 7 [HiRWiR] 2 a4 WRICEW TR WIBRER [o
AVROBERE] IZ LT, £ [ WIROBEEIE] 288 (] L CGRE RIS [RE]
L7,

IR, ZOXEEZQBRMFRL LS, £/, QA ICKHET 5 —EHEHT QA R, @B I
IS 5 _EET 2 @B REMS, 7k, @FERETT, QMR DO EEHICH S, he/

) X7 RZ2ZT T D,




T, APEETIEHERIXODOBHIZ, —R, BHEIDEL0N, LR L2, ik, QARRE
@BiR&EHRT D (OHIT] 2EHBL0T, BN 2EYFETH1HTH D, 1O
RIPODOWR T D, T OHEETIUX, SANTIRONE OIMUN fE 2 #5632 ik
Tholeh, DHITHERZ 2 A WRIZ L, ENE#E L THRICT 2 EICR -T2, LD T
LB RTND, D 1 DIFRETENSOHATH D, ZOHRAENLG T, NEITIMI
DfEZHE LTzDHIZ, ZOHE INTHOIMUNZ S HIZEEEDOME VIR Z = 1 WRITE
WCHBIET D, EDZ EERRTND,

72NN, W faka by #ik A BARMIR R D2 R EONE Z D LT 2IE, iz i3kicy)
W7 ke sk L B L2V, S b3 AUE, BRI TR S ) ERBLL 72 THER)
DS LWHEEE 725, ORI Z 3 21213, A OSTRIZE W T H, TR0 EA
BV, L0 EEMIMEDO SN DICHIZ 2 MERNHA 5, dxIT, A UEFRFHROE VR E
4o kicL LD,

@ ENCYCLOP£DIA BRITANNICA % 10 kit (1902 4¢) 57

... 1t was built up of rings of metal shrunk upon an inner steel barrel; ... . Starting with

QeeftEFT EWENENE TN LEE, TROBEITRT SN TWROT, @-1 &FEE
WTROELVSIHA Lz, LT, ZO5A3CE@*ISHE & MR, BEHO it (X, AisicdH
5T AT TS, I ST, BEOMEEZIEIND 72D, 4 O FRRZM L7223, LUF,
ENCYCLOPZDIA BRITANNICA D% 9 I3 7 K DOIEIIFE L2V DT, % 10 i (D)
OT7 ROENR AR FRICBWTTROEVIEITHRICETI b L b nitik 72 5,

ST, QgeRiEpT, F—0ERFEROFIORIZTEE ST, @FSEFT 2 b hO TS
LTS EEXTHEWRNTHA I, T 1E0a DR EFET,

[(@afR] 7y [Faf] X, WHIOERRLE OSMICa R RIERIUET 5 Z L Ic k- T, B8
(built up) 415 [N LAME RS SN D ],

QA REVT-NETHD, LoT, @a lTQA TN L L9, BIHEZAMELTZ@a £Bb
D OEFTICE W TIX, [BEFDO] KA —h — I3 O I XA G2 &0 5 18E
Db L THEEL TWDDY, 7RI (R R OfE ] 27 2 R RO\EFIL [HE
EIEOFMEBRIZH D] EREENLHELNDLOTIERNZ & [OF 0 (el OMEIXAE
DIRCHFKLRNWZ ] 2o TV =0T, IEFREICH & O EEEZRHALAZ, Lot
BIERHN TS, ZHUTRNTRRINTNDS@b@c DFRIUILL T & 725,

[@bFR] FFIFMELOE CTHE (the barrel) 602 ->< 1,

[@c fR] [&iZ] ZoWE [OAME] LD ULNSWLMEOEO D ICHigkEE2 RS, T L



T, EEESE TR LT LOEREEET D Z 2o Taf iR E R o - Sk 2 85 L

<], WHEO [MED] MfERAE DIE] 22o< o7,

ET, @c FUTRE TH L HIH 7 Fafn s O flis & AEICB W THE - S 2T VAT
. ZO@cFRIF@BREBIZNEF LRS- TWND, Lo T, @clI@BIZHkGEL X9,

@d IF 2L ERE 720, AMEILEHE ORETIENFICHrSE LN OB L THEES Y
nEnsgonsZ b, [(hEEohi] AMERGEH UIGET 2 &, NRSEMIREIZZR 5
& HTHMEITIES (WIRNERICAE T 5 0] M T, 2 K0 BB S k9 B it A3 2
HandZ &, Bt Tnsd,

Edl D X9 iz@d 1FFEAE R R THWEN, ZOFENSHELENITE, BXOL [ ]
PIZFE L7l - S 2 0T VAT, @xHGE T b FiA M 5 8k 2 TRIFICERE LT
HIELUT &2 D,

(1) SO NTE % RET 5,

(2) BB Z DB Taq WRIZT 2, 2L T, NEBAROSIMEL D D L/
SVHME A BLE T S,

(3) ZDOAME AL TR S H T, WEREPNEOIMEL Y REL oD BHIZHFEIC ST
%o AMEITAEEIT D EUHET 5, ZhIC ko> T, NfE EAME RS SN D (ZOTRIL,
A2 T [RaB] »onlH LR () faoflike 583 2),

PLbEE20, LT, ZoOMEZQ@EE LIS, T, ZO@8EIX, IRETIRAS P
Thata gL L | (VONROMER R 508 (ZOBBITRETOND), ERMICEET
Do M. FElC@BERIFRSTTAII 7 fafady ik & SR LW LR _72 s (NRIOME & Bk
F1Y) @RUE=PH 7 s 8L, 2T, @RMFRSUIOEEE L AE L, ZOHH
EHERL TR I H, @QRMARTIX 28 ORNH 5O T, IIZEHE L TRLT,
® (DOHIZ ] ZRERIIOHR THIZGE - @M TiL, SO NE OIMINZ & 2 826
THREENG | BRI E 2 A VIR L, TNEERE L CTRICT 2RBEICEE SN Z L3k
RHENTWHDT, 20 2 5ORKIT R Dhiad okt 28E L 705708, @ORETIX, AIE
@)D TR, BFIZL2)DO TR, (725D T, [A—0H T 28yE (TR) b,
® (DOLHIZ] ZEUETROG N TAHISGG » @RI T, WEIIMIORE 2 #:46 LTc
DHIT, ZOWE INTZREOIMANT & HIZHBRZ 2 A WARITE W THEET 2 2 L8k~
HAILTW DA, @BLETIINGE EAME R EES SN TR OIMANZERERR BN, 70,
BREA (Be) Z oA WRISE N TR L TRIE SN2 DIME TH 5,

PUEDXLSIC, QRRFRIZORELHLMNCRRLINAE LTS, LoT, (NfE
OMBEZBRTIL) @RE=0M7T fafag ik, 20T, 2 LThH, @EMFRSUIHIM
TR EE L BE LN & DE D IT, QBFMFRUIFR-TCNAETH D Z L PR TE
Teo LTed o T, @QB@MFRSUIQZMEFTOFR 72 DT, QEMEFAFRGEL CTHh D Z & 3k
WTCETDTE,

ZOREFENZOW TR ANE, @ 7 ROIHIT@ 72 EDLIRTOMIZEH 5 7 KO EZ S L T
EONTZEBEXTHEWRNTHA I N, @-TROHEOSEIZO - TKOHED 4470 1 2
FEROT, ZhANbHLENE, CEEZRIBICHEDDBRICGRYNECZE b EZ DN, B
Iz, @ 7T KROHEPEZF IO ETNH@a @2y 7 T v 7L, D 2 D5DN
KERol-AETH 5 later (DHIT) THA T, QBERIETT 2L LIz biBEND (5



B ENENE S =50 & 7o TN B6L)

QM ZBEETS & Lzb, @“ TRz plchiE, Tobiz) (later) Z MUl
B, ) WCEEH UL, RO X HIC, @FRGESE  ITVIH 7 fafa & 8k & F G L WVAE
L,

(@RI -EIESC] SISO NE OSMINS [hSH7z] @R Y 7 [fF] 2 IUE S
B [T, A &MUlofEi 286 L] 72, SMUDEIE, SEko X ) 7 [RWR] 2 =1
JARIZE W TR VIRIER [ = A VIROSEE] IC LT, i [ A4 WROSEE] % as: [
B L CmmEZRfEIC [gB] L,

SC, B CTENO BRI FRICGE SN 7 s fEICBE LT kil e B2 ond
WA OERFMICFE I N8 L i U CRARE S D Z L 215 L7223, ATETIX, 20
SO ERHE LR S 7 A B RICR ﬁﬂ%é EERERH L, ZhosdhiE, ENOR
B ORGEOERIMIAOERFRORTICH DL L BB HND,

(£) 7—A2A bunrZROME

ARETIEITROMEIZOWTELRET 5, 7313, AEICRIHE Tl L72g it s
NTWEMBEZLTICEHT S ((2) HTHHLE, o NENERLN TV S ERNS
DEREFMR TR LT,
& 9] [AAREFEREHR] (©O) — (—) H
& [B8k) : dictionary of weapons and military terms (D) — () A

Arms and the State Sir William Armstrong and the Remaking of British
Naval Power, 1854-1914 (®) — (=) H (513 : ®-1)

& (N80 905 - 88k« ENCYCLOP£DIA BRITANNICA %5 10 ki (®) — (P4) H

UED XS4l 3 @Y RSN TWe, LI ZMRETIE, Ui EShT
W5, ETIXENORIZEBIT LR 2T 5,
@ MitAsRasL] (F) (19954F) [7— A& b ZRI7EA, MO b OIEATEETHEL H D
D, Bk A = A 7RI %wT%LLt ot & o7z, (HFHE) 1862 4 Z A0 D (Hlg) 1
HEN D01 () BERE RN R BN S 2 & Th 5. S8k b EEIIR~ DI (15H5) )62,

F AL (1861~65 4F) ([CBI3 D Ei63/OEIH L7z, Ko T, M L e 578, Bt
BT TERER). TEgk) (T8R)) &H 2, £z, TEE) LT Mgk T8 &H50

T, [858k) T8 b o7 LFiAEIND, LI T, fuaE & LT (T84 13 T8

WCNEEINLDT) [8Ek) T8 T8k O 3HENH 722 &AL D,
O [EEHET — LA ha sl (2018 4F)  THEKIC X 2@kt o4,

k) L2065, i, TER 3B L FRTH D, WITHIINOILTH S,
O WILLIAM ARMSTORNG MAGICIAN OF THE NORTH (2010 4F)
The design Armstrong came up with had four distinguishing features. ... , it was made
of wrought iron.5¢

T ROEFREARIZEB N T, THROEFT 2k~ T\ A LS 55| H L7z, 88k (wrought iron)
LD, Web EOFHRIZE HAMITHUX, RPN TND,
®Wikipedia ‘Armstrong Gun’é8

®-1 Armstrong's guns used a “built-up” construction, comprising a_central “A” tube




(initially of wrought iron, and from 1863 of mild steel ... ) ... which were shrunk several
wrought iron coils which kept the central tube under compression, ... .

73 Wikipedia 2255/ L 72, a central “A” tube. the central tube (T3 PfE Z E L
3%, wroughtiron coils X, RE T~ 2 W7 fafio & 8L A 2B U, 24 1RO
DO SNTEBB OB WEZE®R T 5, 2N b2V ADIE, KREZ, 7l 38iek
HOENAED T SN THEMKREB L R T-NE NG5 TRE] Cbuilt-up”?) MEEZHH L
TWB, L%, LT, SRS L 72 5. NEOME S initially of wrought iron, and
from 1863 of mild steel & &V | H)IEHEL. 1863 025138 (mild steel =#KHH) . & 70
INTWD,

ZORIEMEICETOIARIE, A TCINETICHIL LIS ALY bFELWERTH
L, ZNTIEHEMIZSZR L TZORNFLZTL LT EWN D & ®IEFEERKITKT 252 3
L LT, TREATISE ON AMMUNITION 187760% () I T&M L7 A TREATISE ON
ORDNANCE AND ARMOR (®) % ®\F T\ 5035, R - 387 JIcp4 2 &
DT, ML TRINZEEZEZOND, TOBE, (Z) HTHIR~72 L 51T, 1860 4
TAHDRMZ By G OB X TW DL FEIRETH L, @POFZSRL T, KVFELWE
WMEBXTNDL6IE, FETRZEIOLRA9, D22, ORI LZLITLED,

BIZBNT, THOMELRER S1E 15 —F R Kin & £ 0RYEICBI T 2 fifii)
(CHAPTER 1. STANDARD GUNS AND THEIR FARBRICATION DESCRIBD) - [ % —Hii
piERE) (SECTION I. HOOPED GUNS) - 1~41 HIZFER SN TV 5D, LATFIZ, 20 1~41
HEVBRT 2 ®EELSI TS ([ ] NICEZR L), ZHUIRWT, BZEOIT &5
NEICEZZBWEKRELZRL LI, TOOL, WH, BRELMAT,
®-2 [2 1] After the production of nearly 3000 guns, the manufacture of what may be
strictly called the Armstrong Gun is at present entirely discontinued, ... .70

(RFE) MBS IZ T i & PP BRI 3,000 P < A8 S 28, BUE ClEss s s
EInTng,

REAIC, BUE, LRLEA, BUERV-HE VW AE, BOFITIE 1865 12745, ®FH
® DEDICATION (E# I X 2 HkEE, HFE S ARGLHE) 2 H T2 September 21,1864 & 5 %
DT, PERYIL 1864 E A LD, Lo T, BED 1864 FETAH LD,
®-3 [5 ] The Armstrong gun is a series of concentric wrought-ironT tubes made from

spiral coils. All the service Armstrong guns are rifled ... . The service guns up to 7 in.

bore are breech-loaders; ... .7

(RKE) THROREIIHSE TH Y | T XTOHIK (service) ThaldisgThd, TDH

\\\\\\

\\\\\\

KEFIZ, ORTA TR, LRLER, CONREA LT NDARRDT, -5
HiCHUMiEE - R RICL D2 RIOKRE EOX G HIEZIRARTZ0, R0 K& ZIOX 5y kL
D1OThsD, DRIFEENEDOZ L0, FAGNRITIFIFEBMOBEREZE LY, DED,
A7 A FRUIMENENT A > F (F18cm) T, HETA L FOMBAERF TE 5K
XXOKRMWEZLD (OFKEORKRZTZIOEEE LT, ZOORA VT EaMERE- R KRB
BELTWS, ERITIZD 2010, ROEETRLTWDLIET L LS D), 2B, 5IHX



O TITEEZERT D, RIS, 20O FIZRHET 2ERCH 5 XEEFIHT 5,
@®-4 [5 TH-7EM L] The original Armstrong gun — a 3-pounder, delivered in July, 1855
— was a breech-loader, having an inner barrel of steel throughout its length.72

(CRE) AV UF -7 ha (1855 4 7 AITMAD 37 Nid) 1%, WEDHHO%LERM TH
77,

ZO®-3 B4 5F DAL EERLTHR ENTNE Z#HRE LT MEZ P.Oicidl~ X,
UTERD, 7OMH TS THY | HA T Moy g chs, 2ZL, AV Y
Fv TRIOPIEIZHER TH S,

@®-5 [41 ] Early in 1863, the fabrication of Armstrong service guns was entirely

suspended ... . The small amount of work done ... was upon repairs and experimental

guns. Towards the close of the year, the results of experimental steel tubes hardened in

o1l had been so favorable, that fifty 7-ton_muzzle loaders of 9-in. bore, and fifty 7-ton 9
cwt. 7-in. guns, ... were ordered. The Armstrong coiled outer hoops ... are to be retained;
but the ... wrought-iron inner barrel, ... is replaced by a solid homogeneous forging of
steel, ... .73

(K 1863 FMFITHIZC L LT T RUIRENESICH I 25T, [F 03] DR

\\\\\
\\\\\\\\

\\\\\\

To. A9 A »F-FidEfd (muzzleloaders) & A7 A »FHun 4 50 PARIES L7z,
@5 1IF - FHICBT D T7RICET AHEOKKEL 25 41 THX Y O5|H7Z0, [F

HITEEDEWVWILARIZRS> TS, Lo T, LIEOBZICBWTEEREHRNSZ B

BNTWND, I T, BEROKRA L MIZE-T, ZZFETO@NDLDFIHXORNER L 0%

HH D F N 2 LU N ICEE# T 5,

(a) I 7 L 1863 AERNFEIC IS L IC 2 5 7208 (B-5), B-2 IR HEA TV A THL®
-5 LIRS LADbEIUTHIRfMZE L LTLVWoOT, BIESEY 1864 FEZAICBNT (5
Wk & Tz, 72, BEEEIE 3,000 Fr TH-72 (®-2), ZOHIXT7 Hi
Mg (A7 A »F LU PSR %ER) < (@-3), il ch 7= (B-3-4),

(b) AT mafldh k% b, RIEROBEX T Tz (B5), Lo T, X7 o flis
DA IE &7 1863 EWTE L W OB D ODOBERTH D 1864 42 A F TOH I
WENTE T LI T il B & 72 5

() 1863 K Z AICFE - SlE I & - Bl o 7 A RE S (@B-5), Z ok, s
(BT 2L RV DT, @FER (1864 £ 75) ICBW TG IIRE TE L BEb
N5, Lo7T, bIZhHTIEELRWDOT, BRIEMR & ITFFE TR (G8HEMED 50 F5 &
ZWZ LG AL IIEELSIHW), 20 &iE FARORmICHTITEAH, DFD .,
1864 £ 2 AHITH W THIEN - BUEARTE T O 7 fld, #UER & IIRE TS R DTZ,

(d) AT Rk Y Anc s sz 7 i, HXTIERno T TRTERIER & 72 5.

(e) HI7 fi3ERE R > T (@) | HI2\7 a3 s S T B NSRS S s SR LIS O
B STV A TRUSEMER L 72 5,

T, BB X ICHI T ROME ISR L 2 508, @-412h D L 5, SRFEEHO




THRGBAE LTz, W OMREICEEST 2 FMe ey 77 v 7 LTRT,

SIMIFANT 225, 3 HIZBEERIT R VM2 2 &, 23 HIZHRNFEO AL 7 A
TSR LI e BRON 2o [HHRNE] #Eo 100 R FiEas 50 FIFETE
SNz & 26 BUTHRGEEH O 200 R MasfbEsnz 2 & 28 WIZHRGEEH O N
BE9%A U FRMATER LT Z & 31 THICHIBA I OfE &S 118ewt (K16 ~) DFg
2350 MFEE S22 &L NRERINTND, 35 HIZIBWTTA A /L THfl L7 o i1
DNTRINTI N, FENIZSONIZEICKIST D ERICKR AT SN TN D
®-6 [351E- 7] The inner tube of the earliest successful gun (18-pounder) was
made of steel (Sir Wm. Armstrong, “Construction of Artillery,”?” Inst. Civil Engineers,
1860), but the particular kind used was perhaps too brittle for the purpose.8
ORED 77 AN 1860 FEITHER Lo LEIZ LT, b o & b HIMIOBRE THIkRD Ko 72
(18 R Ffd) ONFEIFHH CH 722, BELL, HDHE HEICK LTI -7,

ZOTRUINRA S LT, 1860 LN IE & 725, ARIFMRTH D, M5, SMED
MEIZHR SN TV, 28, ZO®-5 05, g@%ﬁﬁwéu%gm%rwmﬂ E5E
KEBY OB TCH -T2 Z ENRFARIND DT (KE-FAEFT) . 1863 fEAR Z ALLHID
TRIOAEIIHE CH o122 LT b, 2D & & 1860 FLIATHGE 28 2 uE, AME L
B TH oL LTHEWRNWTHA I,

WHHIIFENE T 523, 36 HIZAA N THb 28ET BRRGEEN O] 110 R Mg
mENHEINT-Z &, BRO, RAfEciE S BIREEH O] 87 4 o F ik
BROYUEGENIENDDH D Z L | E iz, FHEDERIT 1863 AFFKIT A A LTtk L 7= [ ]
WNEIEHO DR 9 A 7RI 50 FIRIEINIZZ &, DRI TND,

ST, OITIIT DA O 7 Rl BE T 2 FRal 1T LA | & Ae 223 HiI T i s i 1k
& 72 % 1863 FAIEH E CIoidiE S R o 7 fl, Loldeich TEEL DT, @
RN TV DTG ED T T~ TRIER L 725, 1863 FHIEHL W OBHIZE L ThH,
FeDb)BH LT, 1864 4 24 % TITRIENE T LSRR O 7 i3 3~ TRAE & 72
Do Ko T, 1864 T HE CICAEATE T LIc, T3 COMMMEEEAH O T il Ial g & 72
% (72721, 1864 4 T AITH W TR Y - BUERTE T O# & H o 7 fald, (C)izdh TILE
0T, AAEMEITFRE TE W),

PLER®ESZR L TOBLE L7250, MEL IANVTHRA V MEFHIRLL T &R 5,

[ X7 oy 3sigkilcbh -7z,
O 1864 4 Z A % TIZHRLETE T OB RE L HO T fl 3~ TRfERTh > 72,

®-5 ICEIUE, ®NRBEBIZ LT TH A H CHOIC, SREHR Y Ofi| 7 il 1863 FAJ8H
\CBIER IR 572 (@) 1863 K T AICHfE - OET VR RESINEZ (), &b
5D EDD, WNEIZSOITSEE 1863 (E/ DI, LB LD THA ),

AT, B4 ITBROENTWADTHUIED X 5 7etd7e D=5 50, Z OO N ILHH
T D, 120, MOMBEFHOMREE L BigoTWnd, 348y Figldhumio/ ML Th
% L., 1855 4 7 AMANITIIROK T TR, 2 b0 Z & & The original Armstrong gun &
DILENDH, DEV | original EH Y | 7D, EREFHADOEZ ERSTWNDLZ LG, Rl
PFPEHEEREIND (LT, Z0fE4 ) UF - ThLied), B, 2o, stk L



1855 4E 7 HMAL LTHRDOIICH TITE LD T, e L 25,

(X772 LT, AU T THRUTRRI R IR 72 D725 5 v @ BIEZHVE TIZFE LN
ADIFERITFRONRND T, LLFIC@OLUS OB A SR L TELRT 5,
®THE GREAT GUN-MAKER : The Story of Load Armstrong (1970 4F)
®-1 Armstrong delivered the first gun, ... to the War Office in July 1855, ... . The trials
went very well but the Ordnance Committee felt the gun was too small to be of any
practical importance.80

@7 KOERATH 5, EHIC GUN-MAKER 652 Enbbhd X ) ICKinlicE
TEBNWTERINTNDLDOT, o, NENL LT, THOEA - fE B3 2 5ol i3z
MR EWE BT bivd, the first gun (3, ®-11Z®IZF1F 5 ARMSTRONG’S FIRST
GUN OHNLDOGIHZROT, 7ERMRINCHIE LT e BRT 5, KEIFUTERS.

CRED 7 RSN & U727 fald 1855 4 7 A ICkERA ITMA Sz, BRIZRAF7Z-
e, KIeZBRITFER TN TED LKL,

Z Ok, WEND L TRBHORERIE L L THEEWRWTHA IR, AV -7
& AR L, B LITHARRINFR L TH D, & 2 ICKREZEESN/NSTEDL LT
TWDH2, OHIZHEHT 2®-1 1< XE (B-3) DU, 20T 3Ry FigzoT
FEFHIMITHL, LT, AV VTN THEFLREZSTHD, H 3 IZHITHIERTH
%, #5412 ARMSTRONG’S FIRST GUN the first gun i%. The original Armstrong gun
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of steel 81
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®-2 Armstrong had tried a steel tube as a liner in his first gun in 1855, but at that

time the homogeneity of the metal was uncertain and Armstrong decided on an all

wrought-iron gun.82
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My original gun was partly of steel; but I now use nothing but wrought iron.83
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@®-3 They sent it back to Elswick and asked for it to be re-bored to take a normal five-

pound shot instead of the original three-pound shot.85
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®-3 Armstrong built a 3-pounder ... over the winter of 1854-5 and submitted it to the

War Office Ordnance Committee in July 1855. ... . Its accuracy, range and power

encouraged the War Office to ask Armstrong to enlarge it into a 5-pounder. On 30
December 1856, Armstrong tried the larger gun successfully ... and in January 1857 it
was purchased by the War Office.86
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©-2 (317H JULY, 30, 1863. 7t#4 IMPROVED ORDNANCE.)

“It appears that the Armstrong gun was first brought to the notice of the Government
in December, 1854, ... .

“The first of these guns, a 3-pounder, was delivered in July, 1855, ... .

“The gun was re-bored up to a 5-pounder, and in December, 1856, was tried ... .87
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®-4 Inthelate 1860s and early 1870s, after improvements in steel quality were made,
a steel inner tube was used.9!
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