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ABSTRACT

This report covers work oa the development of a swaged-
on ingot-iron rotating band design for 3"/70 AA Projectiles,
The final design evoived was satisfactory in velocity, gun:
pressure, and yaw at short range, and not only produced full
spin_but also showed no perceptible band wear. In addition,
it produced negligible body deformation under the band of
the fired projectile, and permittsd a strong joint between
pvm-tacb-nn and case; The design is somewhat novel, incor-
‘porating a seriee of high ribs. canted to the rear which fold
down during run-up and en gravin The band is lubricated’
‘with molybdenum disulfide,-

Hanging and rapid«fire tests of this dssign are in
progress, ‘and will be the _.subject of a later report.
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FOREWORD

This is the 12th partial report on Projectile Rotating
Bands and Components The work was authoriged by BUORD- Conf
lt.r Re3b-RS:mt RPQ Ser 24,422 of 15 Aug 1951 (reference (a))
under Task Assignment NPG-Re3b-225-1-52

The tests ﬁpon'which this report is based were conducted

o
g
ve

R. D. GROHWELL Plate Fuge Battery Officer
: Terminal Ballistics Department

Re. B. BUTLER Head,> Design Branch )
Terminal Ballistics Depertment

.rhis .,port was reviewed by'

ROBEHTSON,wCemmander, -USN
Terminal Ball*c*wcg Officer

: ."&Jmenm;“'

ﬁo 'Bo

CONFIDENTIAL iii



.. "band wear and gave range performance far better than pro- ;v el
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INTRODUCTION

Reference (b) reported the first work done on s
_4ron rotating bands for the 3"/70 projectile, Two de. gnv
of 3"/70 band {Pigures 5 and 6j, as well as & smalil-
diameter design (Figure L) not adaptable to service use in
the 3%/70 gur, were investigated, and the results indicate”
that it was possible to fit a 3"/70 projectile with a =rlt
iron (Armco ingot jron) rotating band by using precisely
the same method of manufacture as for a.copper band, that
iron bands caused little if any more barrel strain than - L
. goapper or copper alloy bands of the same contour, and that '
_projectiles with iron bands of the standard 3%/70 Ex 24
. Mod 2 contour, . fired from'a G-3 gun, showed no evidence-of -.

jectiles%nith_gilding-mqtal bands of the same contour.. ¥y i
this"raportlébvers further de#eloﬁmeht ot.sﬁaged;bn“'f'z" WS R

. inget-iron band designs for the 3%/70 gun.

sinos V433 wounds An thie program were fired grom 3%/70 . <. |
. barrel Type G Mod 3 Serial No, 24493, which had approxi-. . .
mately %00 ESR and an origin enlargement of 09009, This .. .
‘gun has a. short run-up, a uniform twist of 1 in 25, rifling . ©

“with a constant groove depth of 09035, and is chromium =
plated (07006). All rounds were {nert-loaded with Epsom
salts and fitted with flat dummy nose plugs (Figure 11) to .
a total weight of 15 pounds. All projectiles: wers rubber- .
crimped in the case, except for Type 23 Mod 1, which could
“hot be crimped. All rounds fired were recovered in sawdust _
and examined. Measurements were made of velocity, pressure, — —
and spin (by the wirs impression mathed, Appendix (C)). 1In
. some cgses, deformation under the band was obtained from
measurements of projectile inside diameter before and after--
firing, : :

Ans W S A a
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All the iron bands, with exceptions nctsed below, were
liber ally coatsd bsfore firing with powdered molybdenum
disulfide suspended in a plastic paint., It was hoped_that
this material, which is 2 well-known high-pressure lubri-
cant, would redice ths friction of -the band on the bdbarrel
and consequently reduce gun wear,

TYPE 23 MOD 1

The Type 23 Mod 1 band, shown in Figurss 1 and 7,‘wa&
designed to investigate to what extent the length of the =
iron band couid be reduced without detriment to the perform-
ance previously observed (reference (b)). This was not an
actual design for a 3“/70 band, since it was not possible .
to crimp it in the, case, but- only a test device. Only two
.of these bands were. ever firedj; the results are shown in
‘Table 1, and: photographa of -the recovered projectiles in
Figures- 1& and 13, The results were quite satisfactory,

TTYPE 23 non;z;

;;i Durlne the time in which the Tvne 23 Kod 1 bands were

T-in.process of fabrication, ‘the idea was hit upon of design-
_ ing a band with several high lips (so as to fit the case .

properly) with all the 1ips undercut from the rear,  The"

- intention was to produce a design. in which the lips on

" passing through the rurn-up would be folded down rather than
.swaged-down, with 2 conseguent. reducticn in band. pressure .

”'Eﬁa ‘body deformation of the projectile, 'A somewhat similar

design in gilding metal had been tried much earlier in the
3"/50 Type C (Probert) gun, but this band had failed and

except fo‘ an indisation of fringing, which pointed out théw~~w.km- -
-ea iyt - | s

3.

o fgtip s
o7 E i

BB R ATRE UK S B VRSSO A BN AN ki i i s,

was abandoned, Since sarlier results had indicated cleariy ———

that ircn was less susceptible to band wear than gilding

" metal, it was believed that in the present instance this
T -type of-design had a good chance of success. The Type 23 ...

Mol 2 band (Figures 1 and-8) was, the first design om this
principle. Two rounds were fired along with the Type 23

Mod 1 bands, and the results are shown in Table 1 and
Pigures-1k- and 15. - {(Two proJectilea with the standard Ex 24
Mod 7 gildzng-metal band were also fired in the same proyram
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for comparison; seo Tablé 1 and Figures 16 and 17,) The
results were highly encouraging. The velocities, pressures,
yaws and spins for the projectiles with Type 23 Mod 2 bands
wors all satiefactory, the recoverad bands showed no 8igns
.of wear, and the considerable body deformation ohserved
with the standard bands was reduced to negligible propor-
tions (as was also the case for the Type 23 Mod 1 bands;
see Table L)"” : -
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e = ?ive more of the. Tyne 23 Mod' 2 bands -were maue wadTh s it s
testad» Three of these were coated with molybdenum disulfide
&8s bafere, and two had no coating (Figure 2). The results
‘”are+3hawn in Table 2 and Figures 18=22. These comfirmed Lt
Fbvious reésults; with the additional:vbssrvation that -~ .
{he*uncOatéd ‘bands ;xhibibed consid ly:more temper ¢olor -
tﬁkn ‘the coated ones, This was- takénfas ‘ayidence that the
T*‘yudeuum disulfide was providing some effactive lubrica-
tlon, and preventing the bands from reaching as bigh a
_w>sarraca ngmperayure as Luey utnvrfiw:—w‘_l‘., It wa

& hB'S?Pﬂ 23 Mod. 3 band wng, simiier &;e«zyggfﬁ :
g jartgr and had a someﬂh“ Targer ¢4 eet ve ‘diam

three rounds Tir
e , in Table 2 and Flgnres 23~25 The . reductlon in.

b 1engtb ‘1ed to no reduction in performance, but -the incréease
~ 4n Adiameter caused an increased amount of temper color, and
this band was therefare not considered as’ acceptable aB
Typé 23 Mod - 2. ' o
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e s LT, (N P ..wth nexz step was to deaign the ?xpe 23 Mod 4 band, = .
% witb the r@duwed lengﬁh of the Type 23 ¥od 3 and the smaller - =

' diémeter of -the Type 23 Mod 2 band (Figuypa '3 and 10), . The e

l pesults’ for the five rounds fired are sha¥n in Table 3 and o .

Eigures 26~30. quin the results were dhtiafactery. _ - 1
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Twn of the rounds rubber crimped in csees for this

-~ - -a

test were pu -Led apart- tc determine the debulleting lcad.

Roth rounds aeoarated at over 15,000 pounds load. These
rounds were then reaeaembled and fired (Tabls ;;.

DISCUSSION

o ?fffaen rounds of the basic Type 23 deaign had now-
‘“#Lﬂ“been ‘fired; snd each round had shown good performance of o
SRR A -1 band.--Bﬁilet pull str&ngth had beeh ahdwnjto be . snpe- *V-j'Ig
.ri¢r..to that obtafned with the .standard’ gﬁldin”-metal band,
~and-body deformation. {and _therefors band.pre 'uké,) was muach
. reduceds “In’ addition, “Jron bErds whieh -did not T&il dn the -
gun hsd, been shown {r¥eference (b)) capable of - exnellent—~¢ .~w¢gpﬁ:
range: ﬁarfermance -in. the. G¢-3..gun, wheréas. standard gilﬂing- iR
range unifermity when- fired for
-dmportant question about the
(A Qi 54 53‘%.

metaL banas gave vé?y pour

PO 3 cxiles with ﬁhea 'Te 23 Hod L‘ba & design ;
,with a nev G=3 harral, for the. purﬁoae of" conduct-
n &gats and, if these should prove ‘sugtessful,
"é' ,_“ﬂr'“' Thls was dons; and the r&nsing :
- and rapid~f1re testa, ‘how 1n progreas, will be covered by
. a subsequent report. A

E§§§5§§2§§ '
(a) . BUORB Conf 1ltr ReBb-RS.mt NP9 Ser 24&22 of 15 Aug 1951

(b? NPG Report No. 896 of 29 Nov 1951 : T
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Type 23 Mod 3 Type 23 Mod 2

KPG-64809 CONFIDENTIAL
3"/70 AL Projectile Band Designs with and without
moiybdenum disulfide coating.

Figure 2
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Type 23 Mod 4

CONFIDENTTAL
3"/70 AA Projectile Band Design

Figure 3
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Three views (120° apart) of reccvered 3"/7C AA Projectile
Tyre 23 Mod 1 No. 855.
Figure 12
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NP9-648l2 CONFIDENTIAL
Three views (120° apart) of recovered 31/70 AA Projecvile

' Tyre 23 Mod 1 No. 856.
Figure 13
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(120° apart) of recovered 3"/7C AA Projectile
Tvre 23 Mod 1 No. 857
Figure 14
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NP9-64814 CONFIDENTIAL
Three views (120° apart) of recovered 3"/70 AA Projectile

Type 23 Mod 1 No. 858
Figure 15
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Three views (120° apart) of recovered 3"/70 AA Frojectile

3
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Figure 16
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Three views (120° apart) of recovered 3"/70 AA Frojectile
Type EX 24 Mod 7 No. B

60.
Figure 17
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Three views (120° apart) of recovered 3"/70 AA Projectile
Type 23 Mod 2 No. Gle2.
Figure 18
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) ' Tnree views (120° apart) of recovered 3"/70 AA Projectile
Type 23 Mod 2 No. 913, :

Figure 19
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Three views (120° apart) of recovered 3"/70 AA Projectlle
Tyve 23 Mod 2 No. 914.
-+ F{gure 20
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Three views (120° apart) of recovered 3"/70 AA Projectile
Type 23 Mod 2 No. 915.
Figure 21
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Three views (120° apart) of recovered 3"/70 AA Projectlle
Tyre 23 Mod 2 No. 916.
Figure 22
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Three views (120° apart) of recovered 3"/70 AA Projectlile

Tyre 23 Mod 3 No.
Figure 23
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NP 9-6482_3

Three views (120° apart) of recovered 3"/70 AA Projectile
Tyre 23 Mod 3 No. 918.
Figure 24
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é R Three views (120° apart) of recovered IN/70 AA Projectile
F4 Tyve 23 Mod 3 No. 919.

Figure 25
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Three views (120° apart) of recovered 3"/70 AA Projectile
Type 23 Mod 4 No. 943,
Figure 26
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Three views (120° apart) of recovered 3¥/70 AA Projectlle
Type 23 Mod 4 No. 944,
Figure 27
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Three views (120° apart) of recovered 3%/70 AA Projectile
Type 23 Mod 4 No, 945.
Figure 28
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Tﬁree views (320°
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Type 23 Mod 4 No. 946.
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Wire 1mpreas;on'ﬁethod of Determinailg =

ik Two screens are sel up 4185 apart, each screen consist-
"4ing of a metal frame with wood inserts, holdiﬁg'an'array-of
- parallel equidistant vertical copper wires. The spacing of
. ‘the wires is 1/2" for the first sereen snd 374" for the -
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sesond. ~The projectile is fitted with a flat-nosed dummy '
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- nocae plug or tbéMQQnivq;ent, so Lthat after paessing through - . .- &
“the screens it bears $wNo BSLS cf imnressions of the wires., . | gy |

" The angle between the two sets of impressions i3 measured .
- fgnd*t;gﬁ,thia'megpu:qqent the rifling of the gun, the  ° -
*fmggxié-valocity, £ud the velocity at the spin screens, is

vompated the precentags of nominal spin. It is assumed
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for 3%/70 AA Projectiles by R. H. Lyddane and
R. B. Butler, Terminsl Ballistics Departiment,
U Se Naval °roving G ound, Dahlgren, Virginia

16 April 1954
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