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DISCARDING S/kBOT PROJECTILES TO TES 5738 CUN 
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Prepared by: 
P. W. Naylor 

¿iBSTRACT A atydy has l>een amde of the adaptability of fin rtabiliz^i, 
îüocardiîig íjábot pi"ojsci;ilei to tie 5"/38 gun, Such a projectile! haï; 
a defiai xí ¡¡íae^to^ta^gcrfc aad range advsmtage over spin stabilizcid 
proja(ïti.\e0, FrelíMaary design cetellß of fli»d and saai.-fixed 
5-lnah r> rjniia incorporating an P3PS projectile art? presented, ©te de- 
tilgaa ar ? patterned, aftiir similar type projectiles lûûch hs.vr been 
èrrelUpOf! at- I'TOLi’WO)» projectiles could be fijvîd tfcrov#s rtflM 
'oai!Tej£ :.at:!rchari0£!a.bly with stancara si»!» etaldliaed aoBurdtion but 
iaodifics;;i.a:is to anmuuit.ion handling and fire eoatrol equipment roulo. 
be rerpili’scl for ccaipatibilit-y ifitb the FSDS roviad. The nasagnd.tudf! cf 
ih« cu.teiat .cns -..m'olYec- vctiLd djp-ead v$m the efficf.encçr deelreci in 
the overr&l eystfM. ’üäa fi:¿ed round, cne-piecc! asaavidtion oiferi; 
ßevercl i!dv:intages in respect to etoéing, haccülng raa?. i:cree sed cÿcJJ.c 
ra’ôe. Ri >la.’;ive » writs of utilising the British 127/59 am roi nd j.n tiie 
5"/38 ai’o alio difscuseal. 

G. S. NAVAL 0RKÍ/.MCE LfvBDRAïCPï 
mw, ota., vimiMD 

/ 
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'Ae lnve/itiç5E.tlon doamrated in tils report vas performed at the 
request of the Bureau of Ordnance under Task KCL-BJo-Sll-l*^ • 
The purpose of tills study vas to detewalne the feasibility of 
adapting fi.n stabilized esmunitlcn. to the service 5»inch rifled gun» 
This report is intended for infonmlloa only and is not to be used 
as the basis far official action. 

This docimtaat includes technical, data sued othsa- infonoatlon vhich 
is prqpr.etory to patios other than the govenaaent of the thited 
States and idierefore the tracauí.seion by the Depai'fcjaent of the Navy 
of this clocuBsnt is not to be regarded, by ia^lication or otherwise, 
as licensln3 or coovejring any rights or per«i3idon to the recipient 
or any 01^011 person or corporation gaining access to this document to 
use for ccarierciol purposes, as distinguished fraa governmental pur¬ 
poses, the '¡aid technical data ci information disclosed herein. 

If. W. WH«BCURI!E 
Captain, USN 
CoasEancliR’ 
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Table HI 

IDiUTR/lTIONS 

5"/36 FS9S (Center Dra.vo) Cartridge 

5/2,5 inch ?s:os (Center Dtf.re} Projectile 

5/2,5 inch Arrowshell 

£ i¡K)t fer 5/2.5 inch FSîS (Center Drive) Projectile : 

Sabot for 5/2,5 inch FftOS (Ceriter Drive) Projectil«;, 
Alternate Proposal 

10 

11 

12 

13 

14 

5/2,5 indi FSOS Cartridge^ Cbcjnber Details 1 j 

5 "/36 FSOS (B'ise Drives) B-ojectilo (BuCrd Bwg 1379^)58) iß 

Oampai'a.tivc! Teajeetorier, ; QE •- 45°; 
A:tTO«Bb,en XF10A,10B end 5M/36 M Projectile Ms 35 

Slaat :?ang€! vg '.mue of I’llght, QS « 450 
Araow&feell m0A,10B and 5'73'- M Projectile Kk 35 

Principle Weigîite aiid Idniansiars of 5/2.5 Ieoh FSDij 2 
(Cantei’ Drive) Bx>JectiL; 

A Oarnarinon batvwcn tie 5/2.5 incl\ PsJDS (Center Dr. ve) 4 
Projectile «ad Wie 5*738 A/. Projectile Jîk 35 

A soEpcriaon 'be^fenn tie 5/3.5 inch F3DS (Bice Drivei) 6 
Projectile orl the 5'7:3 M Fi^jectil Mk 35 

) 
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A .WECilMIHARY DESIGN STüDi’ (F TEE ADAPTABILITY CP PIN STABILIZED 
DISCARDING SABOT PPACBCTILES TO THE 5 "/38 GUN 

IETR083UC1TON 

1. The Nq'toJ. Ordnance Laboratory vns directed by reference (a) to 
study the :fix» stabilized discarding sabot projectile as adapted to the 
5-inch rifled gun. A desired featxu.’e of such a round would be inter- 
changeability with standard projectiles. Such a feature would perait 
firing fin stabilized antiaircraft projectiles and spin stabilized 
benbardaen; projectiles froo the eerie gua. depending upon the tactical, 
situation. 

2. Subcaliber projectiles offer a neans of improving the antiaircraft, 
effectiveness of convertional guns tue to higher nuzzle velocity, reduced 
drag, and :lncreaaed rate of fire, tfteee projectiles are usually relatively 

spinning, aerodynamic stability being furnished by fins. Such a 
projectile consists of an kiTOwahel. centered in the gun barrel by means 
of the sabot which alrc sai'ves as rn obtui’ator for the propellent gafes.. 
Upon emergísnc. from nuzzle. thi? sabot discards, allowing the aaTcw- 
shell to p:x>c¡ied along its trajéete.] y. Fin stabilized subcaliber projec¬ 
tiles may be classified isrfco two gíiicral categories, c*;- •'.ter drive and 
bane drive., according to the point of application of the sabot applied 
driving fovee , A typical center drive projectile is shown in Figure 2 
and a typical base drive projoctile is shown in Figure 7. 

3- ^wlimurary design studies of both projectile types for the 5"/3S gun 
have boen irado by NOL. Details oí the proposed projectiles are presented 
in later suctions. Consequences cf utilising the British 127/59 «w 
projectile in the 5"/38 gun are also discussed in subsequent section?, 

4. This report; is concerned with fin stabilized discarding sabot 
projectiles in the 5"/38 gun and the conclusions to be drawn will apply to 
that gun only.. 

.WJMDfAKY DESIGN CF A Cl TITER DRIVE FIN STABILIZED 
PROt'fECflLE FOR TEE 5733 RIFLED GUN 

5« Navy aiYovehell development of this type has been concerned primprily 
with the 3 /5^ and 3'7?U guns,references (b) and (c). Considerable success 
has ijeen obtajied by firing fresn etrxothboî’e guns, the preferable weapon for 
this type of piojsctile. About a dozen rounds have also been fired freo 
riflod guiri, i'noagb expeilesice Iras been gained to indicate the.t subcaliber 
projectiles can bi successfully adapted to 5"/33 rifled barreie. 

6. 'Ihe initial design of the ^"/38 fin stabilized projectile is patterned 
after the 3,-inch versions. The reuxd is designed as fixed ammunition with 

1. 
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the projecbils cx-j.íirped into the C£.r:^l¿ge case (Figure I). Tho tern 
projectile refere to an assomb.!^' of an an’cnroheU p3.ua diacaniljag sabot 
(Figure 2). .AîTCVshelj. details ave Simm in Figure 3 and Baba!”, details 
1¾ Flguree 4 and 5. A brief GWZK.rj of data i.s presented in T:,ble I 
followed by e de&cripticn of tin* íialividual caaponents. For b:tevity the 
KOL design center drive FSD8 projec iile will be referred to as the 5/2.5* 
inch projectile. 

S\EU3 I 

FRIUCim: WEIGHTS AM) DBCMUONS Œ 5/2.5-IÎ3CH FSDS (CENTER 
DEBE) HíCdECTUE 

wzim (ib) 

1. High Erplotive 3.0 

2. A:rax>w8hell (including El) 13.7 

3. Sibot 6.3 

be Frcjectilo (2 * 3 ) 25.O 

5. Cartridge (including propellaat) 5k<,0 

DÜHÜNSIONS (in.) 

Cartridge lenglli 43 J. 

Projectile length 32.0 

Pir+yu:ib.Gll bodj- diiaseter 2.5 

Fin S:»n 5.0 

Ce.)!«:? of gravity (£tm b£.i«î) 3.5-0 (46.9#) 

7, ' ¡he sr.-’ow 
(see Figure 3 
cnoffioteri îti 
dLaa.yter e.iou 
Into the Bile 
•caae vill lee 
t*^ be æide, 
'avolvsl Ja 0 
lato confiilox. 

atell cari late of a í: :m 
). For tl'.e arrcu.'jfce.U 
?.a with the HE cupacit; 
lei bet eppi’oxiicatelj- l/i 
rtion of projectile .1.« 
«¡ase the spaa? av&ijal 
\ pri.crticiú. lengtíi l:ii.v 
2(îeleratir^ the p.'-xjíicr 
ation, a tentative ov<k: 

e., taiiljlcdy and high e:cpl< 
to poí-Si'iBS satisfactory 
- considered., the anxwshel 
! caJi-ier. Se/era]. factors 
igth. Arc," intrusion into tf 
;le for prepellaat and a c«: 

:.t it also inrresed due to t! 
;ile in the gun. Tiling tU< 
va31 length of $2 inches w 

oivc 
’Odyrianic 
. body 
entertd 
« cartridge 
(prendre ¡lias 
i© etrosses 
ee :^r;ore 
s select id c 

2 
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8a In cirtor to oM;ala t\ nsMümm ftrilo a£ exnlesivo to astil parta 
the teil end noite of the arawahell are mode of alumiam alio;; 

and the body ia made of high stren'rói alloy steel having a yield point 
of approximately 170,000 psi under static conditions. Annular (jroovei? arc 
machined on the outside of the body to provide for sabot attachment. Tne 
body wall is thickened under the grooves to obtain the necessary strength in 
this section. To gain better aerodynamic characteristics, the aft end of 
the body is be; acted led and the nos<.» ¡.s streamlined. An asyasnetrical bevel 
is provided on tlie fins to produce a slew spin of about 30*35 rps as on oJ.d 
to trajectory accuratry. Shoes are unchined on the fins to span the rifling 
grooves in the gun barrel. The tail has a protective oxide coating, but steel 
shoes or a shroud nay be required on the bore riding surfaces of the fins 
since rifled barrel tests of the 3'V f0 arrowshell have shown the fins to 
be subject to damage. The internal jhfipe of the nose and the tail will be 
larged dependent on the location of the fuse. 

5. The sabot asoiaabiy consists of f )ur identical heat-»treated illcy uteel 
aegtaente held together on the arrows .10IL by a molded nylon obturating band 
(see Figures J ancl 5) • The annula:: proves on the arrcwBheil body engage 
corresponcb'ng projections on the intarnal niurface of the sabot leaving the; 
sabot fh'ec to rotate. Only a ali.glrfc amount of spin is Imparted to tto? 
arrowahell as a result o£ rifling. Ehe sabot will be rotating at approx¬ 
imately 300 rj.s at the luuzzle. Centrifugal force plus the effect of muzzle 
blast will break the nylon band allo.iing the sabot to separate. When 
the cartridge is raamed into the cbiaber ther? is a high lip at the breech 
face whi ch «auet be cleared. To aid i.n clearing this lip, a large eloped 
surface is prc vidoA on the fortmrd. surface of the sabot. An alternate 
proposal is tc ittech a plastic or metal sleeve to the front of the sabot 
as shown ir Fig ire 5« .Inch a elee /e would have the advantages of decreasing 
wight and providing a aæL’Ler slo;?® Jingle. 

10. Severe1 roiifLcationo are necessary to the cartridge cace,(see figure l). 
It Ir desiiabue to crisi? the cartridge case to the steel part of the sabot. 
Since the steel portion of the siih:t must be very slightly under bore size, 
it is ncceceai-y to neck do»« the inside diameter of the front eaâ of the; 
case from E .31" to apprxdrately 5-0". Tc assist in centering the projectile 
ir. the cari:ri( gc ccse aid prevent excessive sidewise movement during firing, 
it le aávicable to spot weld a sleeve of 5" i*d. in the cartridge case. 
This sle-C'/t ii perforated to allow fcee flow of gas. A loading hole is 
provided ir ti e base of the cartridgs cose to permit loading of prcpellrmt 
after the pro. ectiie is crimped ir. placa. An alternate centering device to 
the sleeve mei.tioned abr;© is the use of four rails to guide the fins during 
tre.vel in the cartridge cose. Thi: is the method used for the 3"/50 and 
3''/7^ reuní P. 

11. Ttiooritii si jpcrformaD.ce calculations have been made to ccarpare the 
5-inch orrcvsJ .ell with the standard, 5"/38 projectile. Since no firings or 
wird türme]. tests have ut¿cn performed on the 5/2.5-inch projectile it w.a 
necessary to j-akc several assumgptiocs. A theoretical muzzle velocity vas 

COKFIDIimAL 
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obtained usine the msrfehod plven la refersace (d) as mimed by wtsrrw f'e). 

‘ooÂÎT0 ^ 30iuU0;“ deten8in#ö- ^ ïhe completely patr&sr 
1 :^ J'f^völue of amz-rls velocity, a parlai trajectory ’.m 
® E of^SCi® fi^r€ 3-. Due to lack of iafoxmtloa rvjjùlw, 

Aft. d}.fts, cocu:, cleir.., tha Cj> vs Mac- aumber curve of the 3!'/70 antwshsU 
(r^fer^ce í b) • ms assumed to app^y «tece the too auwshslle a re diiismlon- 
- -wL-^ «cted fim figure 9.» betveec the ranges of 2,000-- 

the t;Uae °s ^eht to a particular ra:ige is co- 
-}^8 i0i* îWTcwsaell t:.-aa for a standard 5738 projectile. A 

».wcomical pe^ fommce ccsrparison betoeai the atandard 5"/38 orokctlie 
and the 5/2.5-: ach firnwchell is presented in Tabic u.. im« st idy hnc rot 
t-Aeoitec tc q t.lmi:;« tho; interior and excerior baUictics for t'ie 5/2.5»inch 
iSSw r'l£H'al'aBS to Se a coed ^gpradwúen to tbt lerfoiicanc« oti ainaole. 

.U 

A Cowgearisoa iüstaeean lhe 5/2.5 Inch FSDS (Center hrive) Projectii«* 
rm the 57.38 M Projectile Mk J5 

572".5 ://38 u 
.„.Projectile_F^pjçgt ile 

Breach ft seavs.-o (leng tons coj^per) 18 3.8 

0!.'r Fired Wei^t (lb) 

^XilTUJJ. ic:?lui‘ivticr. (g/s) 

Cheisbor Volumet (ir') 

Charge Wright (lb) 

ffezlf V»locity (fpo) 

Fli ghl We light (lb) 

Total Rcv/jJ. night !jb) 

high P^piooiVi? Height (lb) 

Tiire ci lUght (rsc; to 10,001 
yds 3iai:.t m:ge (QE .-. ¡*5°} 

Mfi/im<?ß /.Ititale ~ 35“ (f :) 

25 

’»30,000 

55 

14, )00 

>51 

15 3.7 

*3,800 2,:00 

Jo.7 55 

54 85 

3 8 

* 12..1 23 

*79,000 35/=00 

^Tbemeti cal 
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POSSi:3US DEVIATION Œ 5/2.5 INCH FSDS ROUND FROM PRESENT lESlGN 

12. S:.'ïC(3 the 5/2.5-inch rou’Kl is only in the prelixainnrj; design stage, 
most or? its features are copied from the 3-inch FSDS desigcs. By deviat¬ 
ing fr«»» -be 3-inch version ir iiie design of some coogwnents, it œa^y be 
possible to improve the parforrafmce of the 5"/38 FSDS projectile. 

13* I'i would be desirable to decrease sabot weight by using a lighter 
aaterinl such os aluminuia. Ad. aluminum sabot is used on the British 
127/59 ß® projectile. Fee.sibilJ.ty of aluminum sabots has teen 
established in limited firings in the 3V50 smoothbore gun (reference (c)). 

14. To provide minimum time of flight to a given slant range, a heavier 
arrowshell, of greete.r ballistic: density, may be p. ^ferred. Such a 
heavi«* pi*ojectilc could be ob^ ined by substituting a steel nose or tail 
for tho aluminum cciaponents of the present design. It mey also be 
feasible to increase the tody diameter slightly (on the order of .10 inches). 

15. The chamber diameter at the fornad end of the Mk 5 01 Mk 8 cart¬ 
ridge case is 5.4 indies. The usaximum sabot diameter is slightly 
greatei* than the 5*1 inches acrcss the grooves of the rifling. This 
clearance could cause rabot sepsration while still, in the chamber 
^ esultj.ng in Improper se.bct 7-- nation. Such a condition existed in the 
3/70 ,: end difficulty was e:gçerienced in obtaining proper rifled 
barrel operability. If similar problems are encounterec in the 5"/38 
gun, Ü; may bo necessary to lengthen the cartridge case as shown in 
Figure C. The increased length would locate the sabot where the chamber 
ttnd sabot band are necirly the aeme diameter. 

PREIjIMINARÏ' rSSlGN CF A BASE DRIVE FÏÏÏ STABILIZED 
PEOJECTI1JB FOR THE 5 "/38 RIFIJD GUN 

ic. Several hundrei voi-ràs of tace drive fin stabilized projectile« 
were fi red fro:5i the 8-ir.ch gun in conjunction with the AAP program 
(Task IfOL-Re3f-tl4-l). The mjcri.ty of t!aeee rounds were f ired in a 
smoothlore gun but several rouricis were also fired from a rifled, barrel 
In viei,- of the excellent results obtained with these projectiles, it 
t¿bo coraic.ered advisable to imestigate a projectile of this type for 
the 5-indi gun. 

17. A preliminary detign of a round based on an arrowohel] of 3.5-.Inch 
diameter p.nd 30-inch length is shown in Figure ?• The arrowsheLl is 
retained in th* cabot, by means cf a brazed stud and flexible diaphragm 
aseanbjy. Upon firing, gao priesure c.efoms the diaphrago and breaV.s 
the brazed point, thereby freeing the arrowobell from the sabot. Unen 
the projectile ei-Ær;;of. from thn muzzle-, air pressure causes the sabot 
petals to peel back. The sabot, then discards and the arrow shell continues 
along its trajectory. Table HI is a comparison of this projectile to 
the stendard 5' /38 MK 35 M Prt»jectile. 

5 
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A COMPARISON BETWEEN TIE 5/3-5 INCH FSDS (BASE BR'CVE) 
PROJECTILE AID THE 5738 AA PROJECTILE Ifc 35 

FSDS Projectile 
Frojecti i.e MK 35_ 

Amwahell Weight (lb) 

Sabot Weight (lb) 

Projectile Weight (lb) 

Muzzle Velocity (fps) 

High Expletive (lb) 

Overall Lerigth (in.) 

Arrcnrshcll length (la.) 

Arroireholl Body Diaoeter (in.) 

Total Roimo. Length (in. ) 

43 

10.4 

53-4 55 

2630 2600 

8 e 

31.5 20-82 

30 

3-5 

üO.O 4c.3 

18. Thi; o-erall lengtl.'. of the bvo-piece 5/3 • 5-iach hase dri ve round is 
incanpailb.le with the jxresent ranaer. It is rot practical io insert the 
5/3.5-1-ich projectile into the cartridge case to decsease tie overall 
round length sines too much propellant would be displaced. The rmaiag 
ojjeration \rculd have to be perforued in two steps, thereby reducing 
trie rat : 0 ’ fire. 

19, Since the 5/3-5-1^¾ round Js not adapted, to the raraaei, conçlete 
píTfomiucíj coaroutatlaiö were not performed. Relative aerii s oi‘ the 
5/2.5-1:ich C2nb«»r drive and. the 5/3.5-inch base drive projectiles were 
therefore act determined. The center drive pi*ojectiJ.e ofTei 0 the 
advantage of higher muzzle velocity whereas the baee drive projectile 
has a g-eaner high explosive cejr.city. 

CONSEQUENCES OF ADOK'INC} TEE BRITISH 127/59 wa CAI TRBXffi 

20. If po ssiblef it would be preferable to uee an «»listing operable* 
round. Such a course would »aJs.e it unnecessary to go into "he der\relopaent 
and tes sing progriiia which a neu projectile design would ret ire Scsae 
success han besa exrí-íx-iencíxl with the British 127/59 ran pr< Jectilo 
( 

6 
COFEIDENTBL 



(Carence (f)) which ia deoiled for e. 5-inch gun. Although thie 
:rounfl is iütcided few* e;aoothbore .firing, it ma considered worthwhile 
to investij^it(3 its uaefilîieisjs to the I&vy, 

21. Tlie 117/39 J®- cartridge case io larger than the Mt 5 or M 8 caaes, 
isfcing it necessary to re-cljasnlier the barrel if this round is rdppted. 
Such an al ;eriition would apQîea]* tc pose no problem since the operation could 
be perfornKïd at the aero tiiae the 'oari'el is eœoothbored. Calci dations 
indi<3ated the yield streagrfch of the ban*el would not be ei ceeded. 
However, investigation revealed severo!, points of possible intf rferenco 
existing in tlie ronaaing and breed: riecljamisms which would, as iresent.ly 
designed, l>e inccapatible with the hritiah cartridge case. üh<oe clifficultiee, 
b11 due to the larger diaaeter of zhe British case, ore as follows: 

a. To]) of breechblock too high in the levered position multing 
in irrpropei* a.'Li.grr®int for the (cartridge to be rojaafid into the gun. 

b. Innufi’icient clearance betvrecn the cartridge caí¡e eztri ctors 

c. Th>: ranaing trough ia the housing too narrow to accaacdate the 
liLíger caôfí. 

The amount of interference involved is very srall bei.ng leso than l/s inch. 
V.he'n it is confiide:.*ed. tiiat alterst ions wotdd be required to £iaic othooi-e aai 
re-dmter the barrel for thiu round, the additional revisions to the 
houeijag ¡my not be objectionable. 

22- To eiiaiïiate ^he interfertsice vMch the iai’ger British cartricLgCf 
aiße would produce, the possibility of fitting the 127/55 m piojecitile 
i.ato a new or modified ]&\»y casie m:s wta&ined.. It vus concluded that, 
cleveloping a new «.¡alder cace similar to the British cartridge case would 
he ixrpr&ct: ca'. due to tlie expense r-rvoivad. Some alters-tions to the pro¬ 
jectile would be required to acapt a medified Mk. 5 or Mk 8 case to tre :.27/59 
¡ai project: le. 

23. It is obrfoua that awcfml rerfsiena, either to the gun or the cartridge, 
would be i’íiqiu.red to peirrait filing of the 127/59 um projectile from the 
9"/38 sun* E'.'eû then the pi*oj€:cti. c voulx". still be restricted to saioothborf 
biorrtil use mless additional Alterations were mode to the tai3 and the 
oalxrt to permit rifled bosirel operation. 

mmcATim keqiorsd to existiiig sfipboôíd equib ent 
VOR CIIKTEl- DRI-'E F.TW STABIIiCZ-ED MMPKOF 

Gim -foimt rx)d Associated Cca-joneutn. 

2Î-. An ini til objective of vMs study was to attempt to design a projectile 
«Cï'ipatible wii,b ecisting iardllng cc.uipnent and interchangeable with a'fciuuiard 
?"/3Ô asaauï'ltion. BüaaiiiF-.tioa of lie present aanunition hoisting and. 
f.ervi.ce eqiljanent indicates that it would be difficult if not iarpossible 
to handle the FSDS cmrid^e under rap i fire conditions due tc the overaU 
lungth of the one-piece n>urd. The: hoist« and ready service recks ara; 
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\í?z¡z.lly ir terral (¡omponenta of tho «hip. Therefor«, ajay æodifi.catioü 
T '11. iirov« to bo a mjor alteration itnoantin^ essentially to a nsdeeign of 
< Ecrwvnr, if ths neeenanry literaticaa were mode to pemit 
tnniiinL' oí the loader FÍ5D6 cart.ri.%5# interehfmgeability would óe no 
jrobl€iû. 

2-5. lince the tota! cartridge langtü of the 5/2» 5-inch round is les» iùün 
the cej*tridte case .vlua projectile of the standai’d 5"/30 -olriKl 
the rc oiner has sufficiant atroke to ho}>ilc the round. There app-Äc to L ;; 
ro pKbleas once th«j cartridge is delivered to vjie jun plxtfona. 

Fire Contro] 

i1-.. I-ue to the Large dii-jferoiice in trajectories betue<tn the arrcvshell snc‘, 
the at^J3c.arf 5739 projectile it would be necessary to alter the firs contj-ol 
f qulpo.ent tc provide for interchangvvible accamition. There ore several 
f.Heríate opthcdo tc- «cccrarlioh this /aodificatioca d^ending on the cleg^fe 
c-“ prtcieior desir«?, and. space avniila'ble for addltiocal equipœen:;. 3¾¾ prneent 
.t ire control systsn could probehly be adapted to arroewheils exclusively ¿ y 
(här.gJng th¿ bclliotics of the coiipvter. Altering the computer no hanlle 
Ic.yn WTCwslella anti, epin staoilix«! •iRBaunition would, be such nwre eaHplicr:ted 
tince two different trajectories would be involved. It ie felt ;hat a c.iitniled 
siifllyiis of the ?irc: control system is not justified et this tio;. 

DISCUSSION 

✓ »y ^ I i-lthoufb thi feature of interc'ciogeibility has been heavily stressed, 
fttcothbore {uní* r«»dn tm preferi .tsaac of launching fin stabilised 
ciatajdifcg i abet pit*jectLies. Rifled barrel oparability offers the distinct 
tdvsaiac^ oí ti e sows gu::t being abl? to fire both fin. and spin stabilisai 
proveí tij.«;. h'&w>iT. t ie rifling i<ay have eocia advojfse effect en initial 
-n .v.cl c b c rer-' l" p:»n«iblj' inaraasing tlu- projectile dispersion. Th.f 

oí rifliry c/ovld be Ci»çare*l with the desirability of iuterchacgßable 
nriiuir.tlon 1 an in.;, a choice bebre-jo. rifled and sœoothbore guns. Only slight 
i .cdifi co.i.iot y wouki be r îQvir«' to the 5/2.5-iuch projectile a» preHent.';/ 

gi.ed to perœit Hs u-.o in fiioothbore gem, 

ie- liulti'<jurxo~fc ..uns .:Jxo ccw.plliâce the il::« conljol «ituati'^a iiiuct: 
raat ihün 'e adaptable to tue »Us’ferant projectile trajettoartes. 

]*0!jf:cxtioi& to the fira contr-ol facilities .for iuUTcbuigecble «aísajitioa 
1 ..'-ild be; stxEüi.at. e;..ttr.a:Lve ‘obre would be r-SQuiretl to convert frc-ai the 
pnïfei-t syste* fco <x:,Q ad.pi.ed. tc tfc? hiaaer velocity srmrafceU. only,, 

COI? .7 USIONS 

i >‘, The foileniing copel-talons are drawn rcgpmtiaf? p/^.ptKxa of fin 
rtafc i.Azwl ciatardirg cam project Ur*» to the y/$> ox&., 

t..,. Carter .17:.%¾ ÜSIS pro.iectlle.-- offer a proaicing nsecois cf incrwifc-isig 
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the antíaircntft ei*f«ctivfine«s of the 5"/38 gun. The ma^or ed'vaatages of tbeee 
project.!leii are shorter time to target aad protable faster firing rote of 
the integnl round design. 

b. Dei'cJxtpcent of u i-ouad similar to the 5/2.5-inch center drive 
version apTteare to offer the roost feasible method of adapting B 3DS projectiles 
to the Ÿ/'& £!Jn. Other i-iroJectiJ.ss investigated have the diealvartage 
of greater inexxapatibility vrith aEisting faci.lities. 

c. Thf! 5/2.5-inch projectile can be fired interchangeably vith 
atandartl spin stabilized projectiles frm the present 5V38 gun but smooth¬ 
bore barreia ere preferable for firing sub-caliber projectiles. 

d. Peiformncs of the 5/2.5-iech round could possibly be Inproved. 
by use of c. light!/fiight sabot., improved propeJlact, or a longer cartridge 
caite 

e. Althoi?.gh the 5/2.5-inch projectile can be successfully adaptec, 
to the prêt ent 5 "/38 gun, ccaniderable alterations vou]d be required to 
other shipioead equipment, such os osammition handling and fire control, 
systems. 

it Should, further ijavestigation of 5-inch ?SDS projectiles be warranted, 
a deoign study of ,:. 5"/.!j4- round would probably be in order,. 

9 
CO^HDEîfîïAIi 

4 



P
E

R
F

O
R

A
T

E
D

 
\ 

C
E

N
T

E
R

IN
G
 

S
L
E

E
V

E
 

CONFIDENTIAL 
NAVORD REPORT 4245 

CONFIDENTIAL 

F
IG

.I 
5
7
3
8
 

F
S

D
S

(C
E

N
T

E
R
 D

R
IV

E
) 

C
A

R
T

R
ID

G
E

 



A
R

R
O

W
S

H
E

L
L

 

’ 
(F

IG
. 
3

)
 

CONFIDENTIAL 

NAVORD REPORT 4245 

? 

11 

- 

■ « 

CONFIDENTIAL 

FI
G

. 
2
 5

/2
.5

-I
N

C
H
 

F
S

D
S
 (

C
E

N
T

E
R
 D

R
IV

E
) 

P
R

O
JE

C
T

IL
E

 



S
P

A
C

E
 

F
O

R
 

F
U

Z
E

 

CONFIDENTIAL 

NAVORD REPORT 4245 

CONFIDENTIAL 

T 

F
IG

.3
 5

/2
.5

-I
N

C
H
 A

R
R

O
W

S
H

E
LL

 



CONFIDENTIAL 
NAVORD REPORT 4245 

b. 
O 
CO 

(0 

(0 
z 
o o 
o 
CO 
< 
(0 

CO 
H z 
HI 2 
CO 
IÜ 
CO 

K 3 
O 
b. 

CONFIDENTIAL 

F
IG

.4
 

S
A

B
O

T
 

F
O

R
 
5
/2

5
 I

N
C

H
 F

S
D

S
 (

C
E

N
T

E
R
 D

R
IV

E
) 

P
R

O
JE

C
T

IL
E

 



CONFIDENTIAL 
NAVORD REPORT 4245 

CONFIDENTIAL 

FI
G

. 5
 

S
A

B
O

T
 

F
O

R
 5

/2
.5
 I

N
C

H
 F

S
D

S
 (

C
E

N
T

E
R
 D

R
IV

E
) 

P
R

O
JE

C
T

IL
E

, 
A

L
T

E
R

N
A

T
E
 

P
R

O
P

O
S

A
L

 



CONFIDENTIAL 
NAVORD REPORT 4245 

CONFIDENTIAL 

F
I6

.6
 
5
/2

.5
 I

N
C

H
 F

S
D

S
 C

A
R

T
R

ID
G

E
,C

H
A

M
B

E
R
 D

E
T

A
IL

 



CONFIDENTIAL 
NAVORD REPORT 4245 

CONFIDENTIAL 

(B
U

O
R

D
 

D
W

G
. 

1
3
7
9
6
5
3
) 



CONFI DEDAL 
NAVORD REPORT 4245 

-J 
•oj 

X 
(0 

m uj 

" p 
y o 
O LÜ 

- 

V o UJ ^ 

X CL 

°< 

UJ ® 
-3 Ç 
<r 

S10 
H Û 

Ul 
> 
I- 
< 
X 

2 
5 
O 
Ü 

CD 
g 

< 
g 
u_ 
X 

GO 

Ò 
U. 

CONFIDENTIAL 



S
L

A
N

T
 R

A
N

G
E
 (

IO
O

O
Y

D
S

) 

CONFIDENTIAL 
NAVORD REPORT 4245 

FIG. 9 SLANT RANGE VS TIME OF FLIGHT, QE=45°i 

ARROWSHELL XFIOA, IOB, AND 5738 AA PROJECTILE MK 35 
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