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?r:J our 1'JQ'Ot OJ-" r:.:m.i tho o:ro n1oli of ;;~ngJ.i "'ll eun.•1 • 

vtlion fi.t•od o they tu:'n 110w lro:trit~ t'U'll<l, .. ti.fl 1•H,pi\l ... 

ly nn J;>O~r: ibl.e urA. w th :f'nl.1 m:rrViO<' ()}u\1~3on .., 1dll 

tl' q1M>r►t1onr:it>lj' bo muoh mo:ri;) Jir.<>nounemi truu-: 1r:lth Wh 

130 :!o.r O,n Pxancc tiJ\d rO~ nl'.'<l OOll(')Ol'tled* :l:t :lg 

dif 7101il. to lon ~ Jtist hotl t~~ti=r ot,1m< 1 l~i.it :S. t ia 

wnll lm:ow.n toot tho ?renoh. n1.thotigh very -oanserv0, .... 

t1vo in th<l mo.t1;~,~ o-~ to:r.g~t pT~ct oa., h.'l'V\.1 haon 

rsr(Jt1tl:, <10:noornod ahon.1; tho !.'roar 0£ tMi1• gtt11s . 

'·:'ho ('Mn.~r:i.tctno nto.te. in eti or'i?:toif l no ,e wh. oh rc~ont .... 

l'S' oUl'nO under my notice, th.nt the r,rinoint~. m 

ro .,or-too t;o r t o avoid.~co ot~ oroo'ion. ~ t"' ·*Ro

~:tn .rorn wo.lrine ou ;h CU 'tO in timG of peac.o .. 11 

It· 1w-: oocn atntoa,, on W'hat ooontl t◊ b~ 500 .. f,l,U.tllor1-

t:l • t?m.t a nan11>or . o " t· "'o .101,t~no-no tu.not i,;u.n~ had to 

bo :r.onln.eod c1ttr.1ng tLo :ro-¢ont t'J~ boat11tse of orouion: 11 

aw1 that the ond o!: tho w~ i'otmd th~ £loot ~nr4.oitnly 

orir,Jilod l>o-om~)e r,f t,b.1 inaoeiu-a.oy of r~lny ot;hor t,ir• 

ro1: rru,..~a l4e u.l · inu from tl ia nnuoo" A ,Jn.1){:i',OOSQ of ... 

£icor w1to wee i:n 'ri'(tahin0 tnn n 7Cf'...:r a,_ ter t'h.0, V:ttl" ats-

tm1 thtt ~ pmot, <lt\Lll,r ~11 or t.hoi tu.3,'TC':t mo wol.'"e: 

1t1orn ottt. 

! fi hnr~ 1H)m, ongg,entoc1 th • ..,-it t). ~,.m';it' l l;omody for 

aroo:lo11 tiinht l>o -~·ou.1':f in t:1,0 nno . f ti ht: l"d~r ntoe-1 

thrm f; 1at, \ii'hieh is nov.: trnod .• -t;·h<: mt€,i;tlO;, on 'ho~ 

bused upon ;ho theo:ri tk1. ·no weal" ,~\:a oonnoctoa wi tll 



tt.r o 

olt W'" pot~ t 5,o tto 

t ho . o hi h 

"ho vnr o 1•1 r llnr;r l to which 10 01"1Jr.eo 11., r 

il1 + ~.u r· ncurm:u,n o;; e;un otc . l nomo mnto .o.1 wci1.l( 

110 mmc: with 

It .. 1n. ; l><l ,n o,q:ilr~mo thn.t tho 'ltorm:.' VO 0:"0 • 

$10. 0 ~ hi - f)O\" :r l) I'~ 1, <lu; to . 'lO :i?oot;o ... :1 , ,ho 

de;1 p:ro r·ur .. n<l tcr1:;w ... t11r t1ovolo Ott 1,y la C oh • 



----------------------- --

0 ,() ... in<.C, t ' t ·- ; 

tll ch:. rg qnn of 

n l/2 n o~t 

' 
' ( on o~ t iin C ., 

to n.ro t o n o. p ooo b .,in :roduo ( 

C o r. mh o 'U' 0, rm , 1co, 1 rou.n,n 

lly , to t nt ;he + l'lt . .. .,.u 

0 Cv 0 ' 1 

our.to 0 f.n. '• linh e -
Vico mtil 

n.., ot ro; t , 1 , 'f. o 

io is 

uno tll 

h "Jit t. fl ., lJ 

t!.o :ro -

i · i ly 

th n they o n ,o , o nod or re J ... ~ c • 

t . t ot .,u o·o thf\t o_on on 

lou ~Om io con· in .t ·o m.n. o " 1 .... r e l t i 

.p . · o, o.11 oon en .. 1l O n 

oqn• ~1. , , .. n lOC , . 0 th ow t 0 

la:r · r un ; }ttt uooc1 w:i. 'th l r ch! r > 

t ntl . g ~ r , tU'O V r.y 

I OU 1 O'Jt , 2 oot <> eh • 11.vo u -

10. 

.n t 0 11 or nn th C J • on t lOr.l, 

.. l"O .., o k u, to thoi ?it V lo ~tion 

om ~ao· to ,?00 • -- • t ,ho. xy b tc 

' ..;.ol:to n: 



19 . 

G- ·· ncl. .. Yb ·••11 ... •+"r-•~+ 150 O'Q.llt· f'.. 

8 - inoh cm.a • • • ~ • ◄ ~ • • * ~ • 'J 0 l .. Ottndo. 

1.2- no •. ~ t, 0 • • ~ • • • ~ 4 - ~ ~ - l 0 •01.tn .. o . 

tns r. 11 t · o olor:iont , i·, o'h .n ,or· ffl4(} J t, t~n<t tho com .. 

K r,:r,.1:tvo nr,ort ;.1100 or oooh. 

o .ooity- ·o:r ·, G van u 
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or- by n ~mll t)hargo o:.. (!Uiolt·• lm,:-11 nz 1'3'0VJ<'l,er~ on .y 

o:q'.!or 1"'l0n.t tm1 flOt{ .. :r .. d.n.o t:h eh of tho ,;e :ncthoo., .is 

fnny · trtllt 4 :n ·nx·c>lon(;incr somo1"th.at tho life of our 

znm. 1:11:t ~\t -the 1,e t . th<:> gnin r.r.tll not ho t\Tcat , 
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ve... nt rikin ;)•ly il- ?.O ro.t~d in ~ho 11t1tosrn-J?h 

<L n ,.~umber o·e lo':00 ... pt)1.n ~a 5..., ~n<;h .. 1"'0Jnotile,:, 
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o l,J.u T on<:: foJ 1)Cltot ".tiol':..~ T'hin it:<i oo·,omr,lisho<l 

'Y t. 1c• 1lt;o O'r.: c:. .~t:..lso c~. p., o:r ''win - r;lu ltV • wh ch 
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-.,.:~ n !~ r..1J.ri a. i"'u~c r1. 1oh e;iv 5 • fl.'irty s::ttir.-

t-u1to::r,.1 1""ce11:ltu,, ·~n wit .. ,. ,7h:i~l no acoi{1fmt lma 

ovt):l. .. ooo,n. o • lt he .. ,; , 'howcv~r, t\vo fontu.rns 

w 1i~h .. ,:o not , .. ettinf'o.oto y ;o ,n,.. The do i no.t ng 

oomno r)l tl'l.o 1r.-e " i · ,O t1 ,tc:t.y m1.r:r.ou .. do by 
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OQ ., ne up otrn. nn 11 .. oh , o·"'l on. too r a.to · .Ql" tl o 

n""trm · ~-~nd )rcpnro it to ;r·o a un o:r tho ... a( .. od 

e _oot o ·ht) n .,;, o p o" vo , ', l ·• oh ,. boinr.~ c n-

pro joctilo .1ti · t io .,, a-00 vo c1.ov~lopot. tho .r 

fttlJ p.ro t 1ll" • t ton, tof:'I v-1 h n .. v·rnm o. toot 

p -ojoot 

oI tho pl ,,'11 

tt 1p• ti o a , o opnont 

• 'JlGl o. ?!lI>'ot ;h t the r r oJo< ,tle o· no; ito . 

ro:r t c . oi: .nd o )O no itnpcJl"t' • • , ( . ~ .ro:noo ho-

twoen t 



,..,. 1 ... on on 

i:"itlt Rl.Oh n )ltOJoo · l tho:r, is no eho.neo o .. 

n· or 1ng th:::ok .. 01• ... i ..... uoh c. . or- ·.a o ·1~rnk .t 

t:'J.()J;f o e·;mgc;ero ing , ,_. mu.cl . . 1.m~ :-ii lo t o ~f. ·eat 

o· l)lo,r, • v't' "'ch , at tho ,1:· b t;, o l l'1 n~ve:" <1oat o:, 

r?ho mno:r 1ro te ·•:h oh h, v ~rt 1>0( n Ar, o il:nd. 

, .. 1 vo , l ir~ ~o, t,., t po ntu to 1hooo o .• 
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of tho 1, o• t n rontin.., of -th. .n-0 .~. • to do ftJJ;lt tho 

t. ik 

a roo 



t hip i roll.in~ t oward tho 

~o-saal7 to <;.• .. aovorol d,oip:-eos 
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abOVO ; l\ lti:.rgt-¼ tol<1 Wftf;I 1llO\ffi t1\'r.'nt1e;h t\ 5-... noh 

.n u or u t o... t . · s oXJ)e i ont • t '') tR'!"re roo 

o ftttitt ... 0 r l)~ will b r, ~c ·o :... l t Hn(t thoil' thi<'J • 

Obaervo tmt n. t,h o ox! o · . ont the:r.o 

not eo togotlt~ ; -
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lose . It looks nov1 as if this vie,1 was incorrect , 

ancl the thoor~· i s s1.1g5os·tocl that the moro wo can 

reduce the percentage of nitro- c0llt!loso , ·tho bcti;c ·; 

:p:rovie.e · always that the m'.'..- tcri la rh..:.ch uo substi

tu.to fo1· it re perfectly st.;;,lle , ~a. t}1c..t t 10y are 

of such a 1mtu1·e the .. t they enter ccwplotely .:nto the 

con:.bustion of the IJO, dcr , g ·ving onlJ 3n.seous 11rotlucts . 

This -thco~~y is to o omc extor..t supportoa. by t he 

porfoct:::.y 12. est blishE'd f, ct thB.t in alding water 

.9ally_ as .ell as pl1ysicolly • Gun- cott on in in exist-

once t out.~" uhich ,;ms made nore than :fiftir yee,rs aso 

and has been kept r1et o.11 that time . It is as stable 

now &S the day i t 6,S :manufactured. 'I'he sar1e cotton 

i i stored dry ~ould probably have burnt itself up years 

a.go by spontuneous com·b1:.stion . The effect of tho 

water i s to dilute the cellulose , oep!'.\rat o the molecules , 

and :preventi ng th em from LCtin , ono 1pon the other ., 

c.s a :.s-

ting ishocl from -,~ter in co_side:r~,ble 11ua.ntit., , accele

r a tos decomposition, heeJv and 1"loiatn:to act ~.ng together 

i ll -'c;hi.::, as j_:a. o·thcr cn,uo:.:, ·to LP..nten chen ica ect ion . 

;.;e·v·ercl .r..•o:n1ulao mvc lately boen s1..1omitted t o 

the uz eau. o:f' o·" ·1c..n o in ~1.ic theory io onoodicd 

thaii , il.ition by ot· .1.0· · si.:t::>S .::;ances thn:n rietm· uay be 

I have 'o~c a acm.plc of one 

0£ these , called Sta ilite , \lhich is ve~y promisin~. 

In tho t ests which have been mede of it up t o the 



:present t ·:re , j_t has dcv0lo10d only 011.0 de:fect - that 

it a p:paTently causes mo:re erosion t u1.11 tho stand.ft:rcl 

Thi r,< point h._-.,,s not yet been coripletc1y 

covorod . The powo.ffr has many thing s to T0rJornrr1cnd. j_t . 

It seems t o be at least as stable as om." p csent 

po der . It is easier to manu ,cture , and it requires 

no drying . It :rr..ay , in fact , be fired the aa.me dJ.:,,,y 

that it is !'.:le,de . 1.I:his is an c:n.o:rmous l',dva...nta~o tn 

view of the fact ·chat ou.r :present stam1a'.rd powd.er 

takes f'Tom t'\7o to f oux months to dry. IJ}he solvent 

u.sod with Stc.bilite re,w,ins in the colloid, ju.st as 

nitro-e l < corinc remains in the colloid of Coruite . 

Be:ro:re leaving this bre..n.cl:J oi' my subject , I 

:.rant t o go a little fu.- ther into the dj_rect comparison 

of ott present ser,r·oe 110 . der with 11nglish Cordite . 

There is no ov:i.d e ce that. C or · i te is e.n more stable 

jhan n·tro- celluJ.ooc :p owder , but as it contains only 

sevonty inste~d of ninety- seven per cent of. nitro

cellulosr~ , it 0113ht; to hc1ve an ad.va.ntaGe :b:1 this re 

spect if" tho:ro is anythinc in tho theo:.7 , .. .. ich I have 

al1:'ct.dy OX'nla i nod. as to the iJ1hc1:ent i nsta.bil.'.ty of' 

nit:!'.'o-ccllulose . 

In both Cordjto nnd. nitro- cellulosc , the :products 
, 

of combustion &re enti:roly gaseous . But there i s a 

grea/c diffei~en.co in the gases :ormect . Nitro- g lycerine 

is richor in o:;ve;o11 ·bhan nitro- celluloso , nnd Cordite 

ht:is oxygc:n enonet1 to burn its carbon com:vletely t o 002 . 



Thus most of the faces ''lh.i..ch ro::11ai11 in tJ.c bore urc 

un:1.n:f.t mmablo ontl flaro - b _c_m arc __ ot o he cli. ici -

pated . A pu 0 ni t:co - c-:,llulose J:)Orrue· "nu·ns -par t1y 

t o c o2 and partly t o Co . , t 1igh t e r . .!. era t es , Co 

combines \ii th ox-ygcn wherever it can t;et it Ld blll s 

1.rhus tho ga es f:rom the bore comi ng in con -

tact with the air r om explos i ve co nound hich 

i ites if a spark i~ touche~ -o it fmd ros sibly in 

sor.ie c,q,...,os ,Ji " 11out o. s .. rk . i ts o :1 resid · 1 -tenpera

tn:ro ·being :pre· umably high OT1011oh . 

Co dit has co11sidero.bl0 g.reat<.c.r :po,.-eJ.' , :for e 

given rrniP:ht , s o ·cha't there is &cea:t economy tn its 

uso , s o i'u.::c t:ts the wci ghto t o ue ha.ndlef a·,,e c oncerned . 

I h ve a11·en.dy Cc, llo att ,ntion to the fact that 

the Germans , ,1ho :prefer a ni•tro-ccllulose :poud.oT , and. 

u.Jo · -t exc1usi voly on s_1ore , a:r·e co.opclled to use a 

ni tro- _;lyccr inc ~ooviil-e: .:or ns:val r;u s be, cmm e -~i tb .?.11 

sunh :;Tc'lG , u to o..r.i.d including 1., -ic l - i:..1ch , they U<i · 

'I'hio ma1rns i-t necessary to st:i.clt 

They 

accn:rd •. ,..,. . l-..Se 8. Cord.it~ ,,ith rao:re than co% oJ.· n:it_o

e;lyc e1.· i nc , and ever. o:f ·thit"! they use o reJ.n.i;ivoly 

smal 1 o .,rg • 

It is p ossible -to u .. <:Jc e, smalle~· J · :..~6a o; Corlite 

than of our service :.. owleJ.' 1)oco..u.su the C o:td i te ifJ a 

quicker ]?owdor in bui--ni ng . ut -this has i ts disad-

v ntagcs . The r ap i di ty ~i th which i t bur ns gives a 
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hir,h breech pres mtre and a cur vo ,:-;hich a~rops of.:f 

1\?.:pidly to:.rs.r the muzzle . T _e resvJ.t Js +.h::.,""· t 

is i. prectic""'hle to z~t o.s m1tch encr0 y ont o-f' Co:r

d.i tc as .e can get from ni"b:r.o - oeJJ.u.J.osc al one , 

'because , if tho charge is forced ·to g ive H hie;h 

muzzle energ y , the 1)roech of i;lJ.e p;un is end.ane;ored, 

, hc:roas in f orcing ·1- i tro- celJ.ulose .o • dc:r.s we en

danger the muzzle , if Bnyt: . ·~g , 7ihi.ch is r"tU.C.1 1 ess 

so1·io1.1..s . 

~1 i s :?a.ct has < oubt'Iom~ h,c,d so:inethine; t o ,10 

po ,U.ul" - c chant,G w11- 0h has 11:r.oue-J t them. vexy much 

cloocr to uo tllr1·1 they seen u iJ.l i ng t o admj-t;~ They 

t o the cxccs'-"i vc •:ll"Osio, of the o::.•igi:nal Co:rd.i·Le , 

side:ra:Gio11. But if' this con..:,ider•0,•Licn had n.ot 

en Lcrca. j11to the .£:!aJi;to:r. , they would J1.J.v o 1)een obliged. 

to l:'ke a ohange or t o con-tin:u.e t o content thomso. ves 

from :ni• :i:·o - ce:i.J.u.lose . 

Th:ts may 

properly ~oe con.sider .a. 1ma.er ·1·he h.oatl cf re cont ad

VDJ10-cs in 01·::'...".lnnco bci;au.sc it is oe · ~!lg sttdied con-

s ·,~mtly 8l'H'l we a::co lea:rninc: mo:r:e e.nd rnoT C a'bou·r it 

every day. 



For a given composition , the behavio1, of smoke

less powde:r in tho gun do:pends upo11 the size and shape 

of the grain , as determining the ej~ont of initial 

burning su.:-cface and the way in which this surface must 

change as the burning proceeds . I£ the surface of 

the grain is largo , ·t;he gase13 Will at first be g iven 

off :rap idly nna. we shall havo a hie;h p:r.essnre devel oped 

early in the burning of .,che charge . If, as the grain 

burns , its su.xface decreases , the gases \"Jill be given 

off more slowly; if the surfa.co increases, they will 

bo given of£ more and more rapidly . Thus the size 

"lld f orm of grai n d0texmino how the :powder shall do 

i ts work , and by varying tho size and sh pe we may 

oho.nee its :performance radically. In describing the 

effect of colloiding tho powder , I ca lled att ent ion 

t o tho :ro,ct that i n tho colloidal :form the powder bu.rns 

in successive l ayers f'1 ora the outsido in. The evi-

donce of t11is :fact is f'ou.na in tho ·:part i ally burned 

gru-ins TI'.hich are blo m out from the gtU.1. . The whole 

story of the action o:f the powder cou.ld. be told if we 

had the raeans to tra.oe a curve of pressure following 

the length of the bore , and corresponding t o the 

indicator diagram of a s t cSlm engine . Unfortunat~ly , 

we have no gauge by which t o :record the pressure con-

tinuously. When we get such a:n instrument, - and it 

does not seem impossible that one should be devised -

the problems of ballistics will become sim-Ple . In 

the meant · ewe can do something . A very interesting 
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series of exper · 011.ts has 'be0n carried 011t a:t the 

Provi ne Ground , by means of which we have detormi ned 

with what we believe t o be a fa ir degree of accuracy , 

tho :pressure at various points along the bore of the 

gun . This has been done with sever~l di~feront 

calibers of gmis and with powders differing wiclely 

in characteristics , and a f ormula has been deduced 
I 

which gives rather surpri s i ngly accu:ratE. results 

when used to predict the :performance of o. ne 1 powclor 

in a now gun. 

Je have still mu.ch t o learn about the subject 

of interior bnllistics , but there is no ucstion 

that ·wo are learni ng more and more as time goes by. 
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DEVELOPlvIENT .QE TURi ET ORDNAl:TCB . 

Within the last £ew years t1n·ret ordnonce has 

undergone considerable modification in design . 

Three years o.go the mounts of the tu;rrets of 

the u.s.s. CONNECTICUT closs ~ere the examples of 

tho highest development of' this material in our Ser

vice . Those wore o:f the typo 1moi711. .o the Service 

as II side levertt or 11 grasshop:pcrrr mounts . (Sketch) . 

Their rE>coil cyli clors ,;oro single , n:nd soc1'!l"'ed to 

the underneath part of the slide, tho counter recoil 

sprin-s being mounted in brackets attached to the 

tU'l"rct struct11ro, and connected. t o the guns by a 

system of levers . This rocoil system gave good sat

isfaction , but the side levers took up a great deal 

of room nd interfered oonstdcra.bly with sight in

stallation work and the checking of the sights , as 

the joints of the level covered the trunnion centers 

when the guns were out t o battery . Tho side lever 

mounts ere su.:porsod.ed :for DJ..l vessels aftor tho IDAHO 

ana. MISSISSIPPI , by mounts having _ecoil t\nd cou:rrter 

recoil systems very silnilar t o those ordinarily to bo 

mot rith for broadside mounts . In all recent actu.a.J. 

and projocto construction f-0r hea mounts there is 

a single recoil cylinder , 8,nd. foux cou:ntor recoil 

spring cylinders attached to the lovmr :part of the 

slide . 

The co-:n ECT ICUT ' s 12- inch mounts had trunnion 

beari ngs of the usual roller spring- beaxing type . 

This type , with certa.j.n modi :fi cations designed to 



pivot the gm1s noe,re:r the turxot :f"ront plritc so as 

to reduce the necesse,ry size of tho port opening , 

and modifications to permit of adjusti.t--i"' the guns 

parallel to 01w another , is still in vogue and mos~· 

probatl~ ::::.1ooya will be . Beginning ,i th the 

O.MIHG , tho trunnions are as near the front plate 

as it is desirable to have them , considering tho 

necessary clearance :hich must be left between tho 

nount and the a:i.--mor . Tho maximu.~ cloaranco between 

tho top of the port and. the chase of ·bhe guns is 

about one inch fo:t· tho ""'YCiITING mounts . This clear-

once at the bottom o:e the port is slightly greater , 

but the opening is masked by the gun . 

All deck lugs down to tho 14- inch mounts are 

single castings , r,ith a heavy web connecti · the t-wo 

flanges . b or the 14- inch I!lOunt tho dec1 lug is to 

be divided into two :parts , the strength usu.ally af

forded by tho connecting ~eb being here furnishad 

by a stronger structure . Dividing the dock lug and 

omitting tho connecting uob le ves room for elevating 

pointers ' stations underneath t1e gun. 

Tho elovet,ing gea:rs continue to be of the screw 

type , ectuatod by electri c motors which , for all re

cont construction , are of 15 H. P. capacity and con

·trollea. by hydrauli c variable speed. gears r.i. th suitable 

ma.nu.al control systems extending to the pointi ~ st.

t i ons,, For all turret s beginning with -the FLORIDA 
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the manual controls for both power and h&n o:eration 

are combined at the pointer's stations , nhif•t;ing from 

one to tho other being offectcd by suit ble clutches . 

Tho aim has boon to nko the man 1 control systems 

as direct as possible sons to eliminate backl sh. 

Of the CO N~CTICUT clnos all vessels except 

the .:TE HAMPSHIRE had telescopic chain rnmmers nountcd 

on the ixed structure . Tho Ii fav HAMPSHIR.~' S 12- inch 

tur ots axe equipped ith link rammer.s mounted on tho 

slide . Thin special design wast pormit of l oading 

the ms at ny anglo of elev tion. These rd.mm.era 

1or0 designed end :furnished by the Bethlehem steel 

Company, and aro not very s tisfactory. 

Beginning with the oOUT C OLDTA all vessels 

do m to the i7Y011nIG h"- ve 12- inch ranuners of tho link 

ty:pe . Those ra:mmers arc mounted on the slide so s ------
to ponnit of their bein · used at all nngles of ele-

vction. :hon extended , the m1supportcd 1 · -s a::cc 

rigitl against up .ard th1~ust , but ill ±old do,; Jwards . 

To meet the requirement that tho rammer must be rigid 

so as not to need the support of the shell tray o:f 

the ammunition car duxi d thdl·u ,al ,er oss t 1c cri..r 

space , especially r.ftor ramminr; ho 10 tllc la.st sections 

of the charge , s1eci 1 t .. o supports had to be fitted 

to carry t e ran:nner head cross this sp ce until it 

was supported by the g in extension or c.;,ck in its 



51.,, 

ca.sing upon wi thdravml . These supgorts havo groat-

ly com1)licated those link rammers an.a. constitute 

thei:.c greo.tost source of woekness and nonroliabili ty. 

Their value , all things considered , is vory doubtful . 

For the WYOMING and ARK$'lliSAS , the rammors are se

cured to tho fixed s-f.;ructuxc and are stowed in --
casings attachea to the roof of the turret . Stowing 

those rammers overhead was a natter of necessity and 

not of choice, as t11ere was not su:fficiont r oom in 

the 1.,00.r part of the turret f'or them . The links of 

tho 14- inch rammers 1ill stow on tho ~ear shelf plate . 

These ra.mmcrs a o ""'lso to be :mountoc.l on ·the fix:od 

etructm.,e . In all cases tho rarnmo1·s are actuated by 

electric notors of ample capacity. In the coni;rol , 

improvemonts h~vc been constantly sought so as to 

mako the rammo:rs more nearly obey the will of ·tho 

oporators , ospcc ·.ally ttJ? O:n uithdrau£:.,l . 

Tho power re..mmers fitted in rcscels beginning 

:'Ii th the 3 0111::H CAROLIJ:IA aJ1d down. to , bu.t no·li includ

ing , the .'1Y0.11JITITG- ma.y be o:pe.ratcd by he,nd in case tho 

motors fail . With this ty:pe ramme:c it would be ex-

t:romely diff icult , i:f not impossible , t o use a load-

ing staff . The rammors for the r,yo~ImG- and ARKAllSAS 

and those for the 14- inch turrets arc so ar.re . . ec1 as 

not t o interfere with efficient loading of tho guns 

by means of he,nd ro.nnners . 



SIGHTS . ------- -
Beg inn ·ns r;ii;h th0 Ll.IC IG.Al! a."'lll. dowi. to 1ihc 

b y Liont0nent- Co:mnnnci.cr E . C. u.nti . , U. S . Nr:vy , 

heve 'been ~uppliod. in the point inc stntione . Thi s 

t.,rpe sight hn.o the ob"'1ious t:.clvgnt~,ge of bei ng noimted 

only on the slide , no p~ t of it 'bci -: attached to 

the stn ° otnre . It thus moves in every dircctio 

with ·he ali.~e and illcn once correctly 1.nstall~d. 

sho111.a ro::.a::i.n in a.d.juctncnt . This is a very roet 

v vantage , especially f:rom th. r,oirt f vie 'I of fire 

control . In the 1mo o.:fter tur:rots of the DELAY!A.."JZE 

and :r-mzTR A OTA , end in t ~e tr....Tee n ter t1u:ro-'cs of 

the 11 ORID and UTAH parallelogram sir;hts with telo 

scopes looki11g through sight holes in blast hoocls 

mounted on the tu:eret roofs are fitted . :rhis wes 

necessary on account of i:n.torfcrencos bofa·:eon tho 

tu1~~ots Tu~duly liniting the field oi fire in caso 

-trmmion sights t7ere employed . The lt.1- inch pointer ' a 

sig:1ts are to be of tho y oke ty.oe , mounttng t"io tclo 

sco1)es , u:ncl secu.:rod. to the undo:rncath part of the 

slide . They aro thus not osscntially di:ffBrcnt fr om 

the ordinary yo re sj~hts t o be -oen on broadside 

moimts . The cxvra -telescope is to permit of the uso 

ox a :fi ring pointe:r so as t o rolj_eve the elevating 

_pointers of a _ art o~ their du.--'l'.iics . This arrangement 
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piomiscc incre sc- cf£icioncy , copcci lly hen iring 

The sightinf; i..., done chr01 h no·tchos 

cut in both lo ·or qu.c:rtors of t c gun art . 'he 

inc_ea~ed size of ·he port opening i s inco side ~ble , 

and i s bl kocl by the gtm. The 10i ntcro aro otu-

tioncd s o that the conncc+.ions f o~ control of Ct 

c. ~c direct d >Cl i mple . Tho toloscopcs 

:o_ ._~11 tll.!l G c inning ?i tih the ,IICHIG . , 

~re of the h 1 o copic t o . 

it tho OU~ 

.~nvc t c t ~ ·n n rnoto s mountoc.l · tho wi 

rovol v i n.r; str ct~l-re o t turrets . Three ty-pcs of 

control ... "' c c 

o. , eel:!'\ ic ... 1 . 

£ittcd , "·. o [l.11 oloctrical , and 

Tho o_oct:i. ·.cal s ..:ltc~a a1·e the 

Cut er- mtcr 1 n ,acturing Co pc y ' s d " i:c.ont 1 

cont ol c:•ystu:. , c.nd the General ""' em;ric Co pa11y ' s 

:ot~.y com,cLsetor syc·c • 1ho ·cc ,_ ical t c 

c.np lO,{D t . i lic..:.1s - Jannc 

_.:_ er .:. 0 nce c. c rn t o oint .;o ,[.:i. 2 c t:ile h. tto t e 

s c i ng the best . ell cases the tr i er rs ~ta-

t ·i:r era . he t·._ rct trainc"\~ rs ale -

nco· c :i.oo:"s thro h !"I· o cni.rr i the tux rot fr ont 

pl tc . i n_ co trol gear is fit~ed 

( 
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nt each elovat·ng pointer ' s station. 

AMMUNFt: I01f IlOIS~i:S . 

The COI:ffiECTICUT. ' S 12- inch tt rets are fitted 

7i th the ola t· .. o :reci.~ roca in::; hoisto 10.vin . 0 1)en 

cars , closure botv.rcc:m the h::i dl i ng 1·oom and the 

tu. .... rct ch !:'11107 ei ng e:t ,ctcd by , • tomatic sh ttcrs 

installed. i ~- ros i t ion approachi n:e; t 10 orir.o:atn-1 • 

. r om the SOUTH ✓ ' ~O!J:tNA ;o the TJiYff· G, t,o- stago 

Those a!'e p :r.cllcl in 

'.:' 1e SOUTH 

CAROLTIA anc . _IC IG.'I.JT ,:,,ve t :o- n ,~.fe hoists of a 

specinl type . Th~ si3e of the unpor rJ.Undlj~g roon 

not fll.'tli tt :nr of sepa:rcte motorr: fo!" ·the wor,or mid 

_or_-,or s t t~gcs , t't'io ro-ry e d..."t'U.!liJ were mowLtec_ on the 

cou:nto1•shaf't of the motor; on one a. . am 1r1e.s wo1.md. 

-t e oublc of t he up:por staflo car , on the ot. er d.1"um 

the t of t he lower c::.:i,r . This ar:ran;;olllont ir..volvod 

some co plication , but h.1, s :p:t·oved to 'ho :fairly e.:'1i

ci0nt . 

The DELAWARE and NO~TH DAKOTA tu:rrets have t~o

stago power hoists of a typo .designed and furnished 

by the Bethlehem Steel Company. In the light of 

ex:periencc these hoists leave much t o be desired , 

:particularly from the p oint of viow of' sil..11:plici ty . 

( 8kotch) . 



61 . 

Tho -two-stago turret e.mmu.ni t ion hoist f or ou:r 

Service roached its highest devel opment in those sup

plied. f or tho ?LORIDA and UTAH . The tTio-ot.ago hoists 

are ent i r ol~ inde:pen ent , their cars be i n0 clriver., by 

separate ot ors . ( S etch) . Suspended from the b ott om 

of tho turret pan is a ci cu.lei .. hr....lldli:ng r ocn in uhi ch 

tho l oucr cars are unloaded and the u~pc~ cars aTe 

loaded : The cars are tho solves of tho :lame-proof 

:pat-'Gorn, common in e:,11 recent co- _etruction , a:nd travel 

i n indivictu.-:t triml s . Sc::,e.ra:t·ion of the t ' :rot f.1•0.m 

tho 1.1yrper handl 11g ro om is of:fectod b~ .. doo:. s on the 

upper cars operating in conjunction ui th other doors 

on the ·u1ne r car trun...'its • Tho lo er ho i uts ~re dumb -

. ai te:r. Iike e.ffa. i rs , tha caxs be i ng l oaded i n tho 

u ual men 1er at the b otJ.;om and a 0.1tomat i cally dumpi ng 

the i r l oads on a i tinc trays i n tho u·pcr handling 

r oom. ·vrom tl e wait ing trayn the r ounds o:7' runmuni-

t ion arc tr,~sferrcc t o he upper cars 1::'.:; the r i r;ht 

l'!lornont vi.hen theoo oars come down an a1to:m.o.t icall y 

open up their o . door s and those on the outb oard 

s i des of the trunks i n which they txavol . .Au:::il i ry 

hand hoi stc :parallel tho po:1cr hoi sts , end the t-,o 

systems may readi ly be used in combinn.tion . There 

i s s t owage i n the upper h9.11dl i ng roon and i n tho 

turret f or e. 1 i tcd nu.ml)e r of shell. The control 

of the am.munit i o1 hoist mot ors i s electric and 

ei ther automat i c or hru1Q at ill of the oper ator s. 

The t i me of hoist f or tho upper car from the h.:mdJ ~ 



room to the mean lo-d · ~ ~ osition is about 3- 1/2 

seconds . As the mounts are designed to permit of 

loadi · in any position, tho control system is 

arran ed to su1t this , the apparatus b · ~adjust

able , so that whatever the position of the guns , 

the cars slow down at a predetermined distance from 

them and bring up against the buffers on the gun 

and on the ammor bee.m without undue violence . To 

hold the oar against the buffers , a balancing ourrent 

is kept on the hoist· motor , the strength of this 

current being autome.tic~lly varied as tho pointer 

moves the gun in elevation or dep ossion. 

The 11£ dling room arrangements for 11 recent 

turrets hav · , pouer ammunition hoists are simil"'.r . 

A r eady shell tcble , securoc t o the revolving part 

end tak u the place of the former sa dle casting 

or rest of t he ammunition hoist cars, carries about 

t en·ty shell . The sholl to be hoisted are slid into 

position for ~utomaticul y loading into the lo~er 

cars when tho se strike their buffo:r.s near the lower 

limit of their travel . 

Tho turrets of the t OMllIG and KAllSAS will 

have both combined po o and hand end au.xiliuxy 

hand shell hoists . The charges \'7ill be pnsssed by 

hand all the -vay from the magazines to the guns , as 

is now the general practice for 8- inch turrets . 

Shell ill be loaded either by po er o by hand t with 

tho guns in a ixod position in elevation . Powder 
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,ill be loaded by .hand . ui h the guns either. at rest 

or mov O • The !)Ot.ror shell ramme:r ill be of the 

link type and so arro:ngod in tho Ioar of the turret 

as not to intorfore ith the use of a l oau.ing staff 

shoul it be desired to employ one . 

Sus~onded from the bottom of the tu~xot p~.n 

the c ,ill be ppo_ he.ndlin~ 100 of cylindrical 

shn e . The rear p_ to"' this :r.oo· is f o the 

handling and sto age of shell ad loc tio of the 

hoist mo"i, O.:. s , tho front po.rt for t c h dling • and 

possibly s~o,age , of po do . These to spaces are 

separated by a transverse bulkhead . 

ihen the t xrot is in uso , the se~lin~ of t1e 

tm1 rot ch ber from tho handli ~ ro~ s ·11 be se

cured y hav · the shell hoist tubes scaled by the 

s~ell carric sand tho o dcr chergen passed up 

th:l:.·o ha revolving ir- lock heel in OJl ope ing 

i n the pan plati • 

Ordinarily there ·11 be for each eleven 

Dholl sto ed in the turret end ten :i.n the u.p er 

handJ. -n • room . and this cond · tion uil be m intrdnecl 

while firi n- dur ng the no· . c-¥1 ope . tion of the s ell 

hoists . B fore go f)' into action t is lJ.o cc may 

c very convonientl increased by t least t~o shell 

ir,. the t ret nnd s :b:: in the u or he.ndl i <:: rooo , 

thus no. ri11[" for c ... ch un t ot 1 re cly allo ·:ancc o" 

thirteen ~hell in the turret anu e.L~toon shell in tho 
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u_por hand.lin .• room. 

Tho com ined powor d h..nd shell hoists ill 

be driven by 40 H.P. olectric motors , of Uhic there 

;rill be two :for caoh -L irret , located in the up_ or 

h ndlinc-,, room. 
··' 

~
1 .ose motors ill o arr ngod to 

lif-'-· the nholl sorno · ':'.t after th l'.:10,nner of o::-d nary 

c!1.rgo inches . The shell c rricrs are hoisted by 

1ir0 : o .. cs atta.c 10d ·to th leadi over uulleys 

in the usu.al mannox nd 7inding on dru.:ms riding 

loose upon or clutched to tbo back shaft of the 

moto at the will o tho operator . The motors will 

thus be continuously turning over hen the hoist is 

in use . To give the l oad an easy start , there will 

boa spocial t e aooelerati :friction clutch intor-

posed in the gearing between tho motor rmaturo shaft 

and tho c ounter or drum shaft . '7hen opera.ting these 

hoists by band po or , tho drum shaft il be revolved 

by means of a chai <lrivo connecting it ith the 1t1nd-

po er shaft . anuo,l pmrnr m.11 be a lied to t c 

lattor ·throuih ho· ct chains after tho usu J. r: D.Jlnc 

:: or e 1.ch devices . 

Shell ·11 be ho ote up to tho tU1·ret in mo 
stages . For tho eonbinod poier u d hand hoists thoro 

·11 be fo each gun a shell-hoist tu o, ith a dumb-

1aitcrlike carrier travel · (r thin it :from the lo er 

to the upper h" dl · er I oom and a similar tube and 

o rricr from the u·per handling roo t o the tuxret . 

Transfer ,till be mo.de in -t o up er lw .. ndling r oom. In 



tho 1 e tube the shell will be hoisted point up ; 

in tho uppor tube, baso u t • The er ho st t1 c 

for each gun will stand o o~ ~gain~t the inboard 

gun girders ~pproxi atel in a position corr s, o d-

·ng to t:t,...at of the ronmunit · o~.- ho · st ·a c r a ls in 

r.iost exist inc t cs . t rrret s . 

J11en shell arc to be hoistotl by moans of the 

combined po -er and fund hoiots , they .ill be sup

plied 1rom tho shell ro s by the usual type over

head trolleys to a transve~s loadin~ table located 

in the lower handlin room on the cfter side of the 

ccntrn.1 column o:f the tur:rot . Soctio11s in t lis 

table ab:rcs.st to l owor ends o:f th ~ shell tubes ,ill 

be ax r ed to til'li t e shell over, ase fi st, in•l;o 

tho shell ca riers . The shol .ill then 'be rhip-r)cd 

{hand or po er) to the p:pcr 1 _ · t o the ·t ·avel of 

the carrio:r , which is tho tt er handling r oom. 

Here they -·ill be tilted out by hand u on transfer 

trays , f om ,?hie thoy will bo tilted over , point 

o~ , into the carTiers 0£ t he u-uer hoist . They 

•ill then. be hoiste o the turret and landod auto-

mat ic2J.ly , point muzzlc:a::::c , u on ,.'iti l'.'I' tra s . 

All "i:ihis ndl · · mc.y be done ithout into.1. foronco 

~ i-bh loacl :in& o:~ ~iri c . Tho aholl · 1 n ext be 

rolled from the ·' rn.ys , outboard , upon tho 

:f-i,. .. od soctio .s of tho loo. in t ays , which st d 

upon tho roar shelf plate of t he turret . The~ 111 
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then be roa.dy for los.din.,'?; oi-'c 1ex by pouoJ. or by 

.nand. 

Tho au.."'{il ary hand shell hoist is ·n t\10 

s tages. The f rst or l o~er stage 1ill hoi st 

ah0ll by :mea.ns of hand purchasea :f:r om ·the lowor 

to the uppc:r li.nndling r oom. . rom the up:pcr 

handli ng room they wi ll be hoisted into the tux1et 

wings by other hand purchases . Thence thoy will 

be t1~o.ns:ported on overhead trolleys to -the re-ar of 

tho turret ready for loading . 

Tho powder charge~ Will be passed from hood t o 

hand t o the upper handling roo by en stationed on 

p atfoxms one b ve anothox on the front side of the 

cc traJ. column. In a oasi , secur~d to the t-ui~rot 

1:mn la.ti P' there will be , t d.er the breech of each 

, a owdor- pasaine eel ~ith three com_artmonts , 

each hold ·ns 0110- ha.lf charge , and rotf.:.tablo about a 

horiz ontal transverso 2:Xis . -hon in operat · on , tho 

com:p&,rtincnts of the v1hoel uill be successively :tilled 

belo\"1 tho 11an v.,nd rot ted upward t:.tnd o-.m.p..,Gicd there by 

poudor mon stationed in the rear part of the pit . 

Those porder men will con~~ol the opening , rotati , 

and clos i ng of' tho po~a.er wheel . From the powder 

wheel the oha:rges will be passed up to men stationed 

on the loader ' s :platform attacl1ed to the slide . For 

the pur:pooe of l oading powde1· with the gun movi ng 

in eleva:'vion there will be fixed to the slide a 



loader ' s pl tfo.,n , on hich . ·11 bo pivoted n odor-

loadin0· ray, ,•,hich aloo serve .. as t·.e oth .1. ....., 1 o:f 

·tho nhcl l tr y . his a _8J1 cc t ~ill permit 0£ 

oc dine tho ouclor very t oo hly. The po . c1er tray 

1ill be arra11e;c<1. to tilt back clear of the enn · 

ocoil . 

Thnt the:!'.'O ·nll consi CTc l rcdu~ '-::i.on in 

the ,oun of olcct:ri~n1 p arat s mny be ·ufcrrc 

:from tho fact th t the t · J. ots i70ro o:..--:i iinn.11 ini; • nde 

to ha 0 each 10 Or ru co motors of ~- to tn1 C ,po.city 

of 237 JI • ..,_ ., who:r 8,S t ero \'1ill no be in talled G 

Ord.."11 nco motors of a o-'val Q , ciJc;y of 130 ···. p . Tho 

:reduction o:f elect.:.~ · cal contr ol ·)pa a.tu.s is cvo 

The 14- inch tu:r·--ot 1rfti t: on hoists -;ill prob-

a.bly be in 1 respect"' smile. -o 'li osc "o_ the 

.1:UTG and .AR 
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