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s REF AC T

AUTEORIZATICY

This _study was authorized as part of Naval
Proving Ground Research Trcject APL-6, in Buresu of .
Orénance letter Ni9/A9(Re3) dated ¢ January,. 1943. ';,J

. &
CBJECT ) dyJ
\ ———— gr

This report Aescribes phe results of firing
of' 3-inch experimental capped projectiles against
ALlass "A" and homogeneous plste, conducted as rart of
a study of the effect of ocap design on projectile per-
formance.

R b SUMARY

This investigation was initiated with the
view of determining the effect of the different cep
varisbles updén procjectile penetration of Class "TA"
armor under the widest practiceble ranges of ohliquity
and of e/d.

"Eight different projectiles were tested.
The Army 3-inch 179 moncblock shc*t was used as a stane-
darl ¢f reference., Six projectiles were provided by
the Bethlehem Steel Company, cOomprising verious cap de-
signs applied to Bethlehem Type A-l1 projectile body;
the eighth projeotile was a model of the €-inch Mark 11
projectile provided by the Crucible Steel Companygézfﬂ,,

CLASS 'A" PLATE & Against Class "A" plate at
20° obliquity for an e/d of 1.08 (31¢25) the unmodified
i[61 capped projeotile gave the lowest limit and was
recovered. in the best condition of any of the projectiles. -
The other gnojectiles all were badly broken on impact Y el
and all but the 8% ilark 11 type were rendered ineffective,
It was spparent that the projectiles were not of suitable
guality for quantitative tests egainst Class "A% armor.
Accordingly, firing with these projectiles was carried
ocut against homogeneous plate under various conditions
go ain additioral informeticn on the effect of cap
es n. Pt
& N

EBULOGENSOUS TIATE = At low obliguity (less than
30°) and at e/d values Tor which the projectile is unde-
formed, a cay will decrease the ability of a projectile to
penetrate homogeneous plate. At O°oblicuity fxr e/a of 0.65

GO
!
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{1v95) ths percentege increase in F(e/d,-) - value
over the uncapped (i17S) value is approxinmetely equal
to the cap weight in percentage of the total pro-
Jeetile weighi, regardless of ocap shape or cap hard-
ness for the ranges used in these variavles. At €/d
of 1,0 {3.0) F(e/d,0) increases with cap weight but
not as rapidly as at e/d of 0,65 [1y95).

//§%31h twe sxoeptions, the T-values were round
to be larger feor oapped projesftiles than for ¥79 pro-
Jeetiles at 20° obliquity. he two projectiles which
gave better performence thin 179 pro jeetiles were the
8" Nk, 11 type (Dwyg. 3001 &> cap) which zave 98% of
the 179 value at e?d of 0.65 (1v95) and the 37mm M51B2
type with a hard eap (DA=~302, 11% cep) which gave 95%
of N79 value at ¢/d of 0,24 (0%¥73). These differenccs
may be the result cf a type of punchiung fsilure-of the
plate,

//&ﬁf/go° oblinuity cepped rrojectiles gave better
perfecrmange in every aase than uncapped projeotileség4k
blunt angular oap (1761, Dwg, DA-30]1) resultcd in a lower
limit then longer more rounded caps {Teavy Type A-1l, Dwg.
DA-~304) of the same weight,

Soft caps were vniformly worses than hard caps
with thce cxeeption of the attack of homosgencous plate at
e/d of .65 (1¥95) at 0° obliguity, wherc e 2 superiority
was indicated for the soft cap., . -

: Receommendations ars ineludsd in the report for
additional tests asalnst llaass "AY plate with better
quelity projsotilces., Tt 1s rcoomncnded thet projlceetiles
be included of designs similar tu medern fS-inoch and 14-
inch »nrojectiles.
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Fig. 1. Experimental Cap Design. 3" AP Projectiles.
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I INTRODUCTI N,

Experimental and acceptance testing of plates
and prcjectiles carried out at the Naval froving Ground
has indicated that the observed ballistic limit of a
plate under given test conditions may depend on the
weight, hardness and shape of the cap, A cap is placed
on a projectile primarily to permit penetration of Class
"A* armor in en effective exploding condition. Fowever
the cap also serves two other useful furnctions, namely,
it reduces the 1limit velocity recuired for penetration
of homogeneoug plate (STS and Class "B") at high otliguity,
and also makes possible the penetration of Class "B" plate
at high e/d values and low obliqulity for which the un~
capped projectlle would be badly deformed ‘or shattered.
In order to lnvestigate systematically the effect of the
cap variahlss on the F-coefficient under varicus test
conditions, it was proposed to carry out a program at
3" scale. Accordingly, after sonference at the Naval
Proving Ground and on direotions from the Bureau of
Ordnarce, the Bethliehem Steel Comnany and the Crucible
Steel Company supplied 3-inch capped projectiles having
various cap designs and weights., OUne design was supplied
with both hard and soft caps. The present report de-
scribes the results of the firing of these projectiles
under varied ecnditions as ocarried out by the Armor and
Projectile lLaboratory at the Naval Proving Ground.

11 MATERIALS AND METHGDS:
Projectiles:

Eight different tyrves of 3-inch projectiles were
supplied for the subl*ect tests. The Army 3-inch M79 shot,
which does not have . cap, was the standard uncapped pro-
jectile with which the other projectiies were compared,

Cne projectile was a model of the B-inch Mark 11 nrojectile

manufactured by Crucible Steel Company. The remaining

six prcjectiles were submitted by Bethlehem Steel Company

‘and were preprared by placing various caps on the same pro-
Jectile body. The profiles of all projectiles sre shown

in Fig. 1 (N¥G Thoto, No, 8¢0 (ATL)). In Fig. 2 (NPG Photo.

No, 817 (AFL)) 3-inch and 8=-inch projectiles of the same
ercentage cap weight are compared in profile. ®ig, 3

%N?G Photo, No. 743 (AT1.)) is a photograph showing all

projectiles except DA-303. Further data on the projectiles

are givern below:
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Projoctile

79 ,
Model of 8" ilk, 11
Dwg. 3001

Model of 37mm M3S1B2
Dwg, DA-302
Hard Cap (BHN-485)
Soft Cap (BHN=-210)

Type A-l Light Cap
Dwg . DA-303

Type A=} Regular
Dwg. 2678C*

Type A-l Heavy Cap
Dwg L] DA-BOL

1161
Dwg. DA-301

16

15

roj.

Weight
15.00

14 .50

13.60
13.60

12.90
13.90
14.65

14 .20

Manufacturer

Frankford Arsenal
Crucible Steel Co.

Bethlehem Steel Co,
Bethlehom Steel Co.

Bethlehem Steel Co,
Bethlehem Steel Co.
Bethlehem Steel Co,

Becthlehem Steel Co,

Mo Information was furnished by the manufacturers

on the composition, heat trcatment,

the exnerimental projectiles,
Ground on the two caps furnished under Drawing 302 gave a
hardness of BIN~485 for the hard cap and of TBHII-21C for the

soft cap.

Plate and Test Conditions.

0%73 STS Carnegie~Illinois No, 694385

(Tcnsile Strength = 130,300 psi) at 30°

and 60° obliquity.

1¥94 STS Carneglie-Illinols No. X12904

(Tensile Strength = 123,000 p81) at 0°

and 30° obliquity,

3719 STS Carnegie-Illinozs No. Xx9021

{Tensile Strength =
obliquity.

3725 Cla-

120,000 psi) at 0O°

« "A" Carnegie-Illinols lo.

EE630 (35% chill) at 30° obliquity.

or hardness of any of
lieasurements at the Proving

Tage 2



The performances of the sceveral projectiies arc
compared by the procedure doseribed in refcrence 1, in
which solid shot having various ogivcs wore tested against
honogencous plate. For convenience that procedure i
repeated hers,

‘F(e/d,8) values are caleulated for oach test
condition, where F(e/d,0) 18 defined as follows:

Fle/d,0) = gl.gﬂll/zv c0se
ellz 4

where ) is the projectile mass in pounds, V is the linit
velocity in feet per second (the minimum velocity rcquired
for a projectile to pass cormletely through the plate) 9,

the obliquity, is the =ngle vetween the normal to the plate
and the line of flight, e is the plate thickness al tho point
of impact in inches, and 4 is-the projectile diemeter in
inches. The calculated F{e/d,9)-value for sach projectile
under each-t«st condition is then comparcd with the standard
Favy F({o/d,8)-valucs as given by tho 1931 empirical formuls.

Fle/d,d) = 6(c/d =~ 0.45)(82 + 2000) + 40,000

where ¢ and d are in the same units and & is in degrees.
The catculated value of F is expresscd in the tables in
the Aprendix as a percentage of this emplrical F.

The limit velocities for complete penetrations
ar< calculated from the residual vclocities by a method
of measurcnent devceloped at the Taval T’roving Ground at
3+ scale and described in reference 2. Estimates are also
made of limits from depth of penetration for incomplete
penctrations,- In case 2 good cstimate of the limit is
not available, tiae value of F(e/d,8) is culoulated by using
in placec of tho limit vecloelty, the highest striking
velocity giving incomplete punetration, or lowest striking
velocity giving a complatc penstration, and the result is
marked with a plus or minus sign to indicate that the true
value is higher or lower.

III RESULTS

The rcsults given in detail in the Appendix ere
surnmarized below:

?agé 3



TABLE I

RESULTS OF FIRING OF CERTZENTAL CAZTED IROJECTILES

J s » Vo, W -

The results are given in F(e/d,0)- values -
expressed as percentages of the Navy empirical *(e/d,8)-
values taken from Buord Sk. 78341,

Dwg. 3001 Dwg. DA-302 Dwg. 267805 Dwg. DA=304 Dwg.DA~201
8” xk. 11 37mm ¥51B2 Type Type A-l Type A-l ¥61
Type - Hard Cap Heavy Cap
116 114+ 113 117+ 107
TABLE I

SULZUARY UF BALLISTIC RESULTS O YIRING CF iiPERI' ENTAL

‘rfadND

-~

The results here are given in F(e/d,8) as %
of the value for 79 under same test conditiomns.

Pre jectils 9% Cap 0° Oblig. 30° Cblig. 6C°* Cblig.

Mal, L i.i.e.o1¥9L 3" 073 1u0L 0273
/. i0erenss 05 1,0 24, .65 2L

M79 0 100 100 100 100 100
Dwg..3001 .
(8" :k,11 Type) 6 106+ 101 101 98 96

Dwg. DA=302
(37mm 451B2 Type)

Fard Cap 11 111 107 95 102 9¢
Soft Cap 11 109 107 109+ 106 -
. Dwg. DA=-303
Type A-1,
(Light Cap) 10 111 == -~ 108 91
Dwg. 267805 12 ii2 106 100+ 110 91%5

(Type A-1)
Dwg. DA-304

Type A=l '

(Heavy Cap) 16 116 109 105 113 95
Dwg. DA-301

(M61) 15 116 112 103 114 86

Page



IV DISCUSSIUN,

For 3%25 (e/d of 1,08) Class "A" plate at 20°
the standard :i6l gave a 6¢) lower limit than any of the
Oothers tested and was the only projectile that penetrated
the plete in a whole condition. The remaining projeetiles
were rather badly broken by the impact with only osne of them,
the 8" k. 11 Type (Dwg. 3001) penstrating in an effective
bursting condition. For the-condition of the projectiles
after penetrating this plate, see Pigs. 4 and 5 (NG rhotos,
Nos. 614~615 (4i-L)) epposite pige 6). Becavse cf the eon-
siderabls inferiority of the experimental projectiles to the
standard 61, it was not possible to get quantitative infor-
mation on effect of cap veriadles against Class A" armor,
Accordingly, in order to extend information on the homogensous
Plate, the remeining projectiles were fired against such
prlate under various conditiona. '

Azainst homogensous plate at 0° obliquity for the
Subject plate thicknesses, i,e,, for c¢/d@ of .65 (1795) and-
1,0 {3¥0}, the use of capped projsetiles resulted in higher
™ e/d,0)-values then were cbtained for uncapped prcjcectiles
against the same plate, TFor e/d of 0,65 (1.95) the F(e/d,6)
~ values increased, within experimental erior, at s rate pro-
portional to the cap weirht. For e/d of [.0 (3%0) F(e/4,0)
also ineréasad with cap weight but not as rapidly as at
lower e/d. Differences in cap weight for the seme cap shape
such as between DA-302 and DA=-303, and bstween drawings DA-304
and DA-301 4id not have any appreciable effcst on the observed ;
limit. PFor the sume cap of different hardnesses the soft cuEp -
gave better performence at e/d of ,65 (1%95) thar the hard cayp,
while at s/d of 1.0 (3Y0) both caps gave the same limit.

At 30° obliouity for e/d valucs of 0,24 (0%73)
and 0.65 (1%¥95) the trends were somewhat different then
those of the 0° results. %With the ¢xception of DA-302
(Eard 11% eap) at &/d of 0.24 é0973) ané Dwg. 3001 (8" ¥k, 11
tyre with 6% eap) at ¢/d of 0.65 {1795) the T-values irercased
with cap welght, the differencec between the 79 projectile and
projectiles baving 15-16; cap (DA-30b and DA-301) being 3-4%
at ¢/d of 0.24 (0273) and 13-1L% at €/a of 0.65 (1v94). Thus
at 30° cblicuity-at low e/d the cep effect is not as great
as at higher e/d, NLlCL muy & a reSUlL Of Lhs gruaber cup
deformetion at the higher e/d value. DA-302 (Hard Cap)
which has a rslatively flat cap, gave an F-value 5% below
the 79 value at e¢/d of 0,24 (0¥73), the best performance
of any projectiles tosted under thosc conditions, At e/d
or 0,65 (1%95) the 8" Mk, 11 type (Dwg. 3001) wes 2% better

rage 5
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than the M79. The reasons r3r the suporior performence
of these twe projcctiles under the given cconditions are
net apparsent from the firin . It nay ve a result cf a
type »f puinchling notion btut from an inspection of the
impact it was not peassible to determinc with certainty
whether there was eny punching or not, The 3¢ft cep on
DA~3C2 was Aistinetly inferior to the hard cap cspecially
at e/d ot 0,24 (0%73) in which the difference between
F-values fcr hard and soft caps (DA-302) was nore then
SN

At 60° obliquity for e/d of 0.24 (0%73) tkhe 479
gave the worst performance of any of the projectiles tested,
In general at this obiicuity and e/d the heavier the cap
weight the lower 1s the P-value. 'The effect of cap shape was
clearly shcwn by the eomparison of DA-304 and DA-301 wvhich
have about the same cap welght, 16% and 15% respectively,
but different shapes. BA-301, the standard wél, gave %%
better performance than DA-30/L ., This diffcrence is the
result of the blunter and more angular charaster cf the 6l
cap which enables that projcoatilc te bltev the plate better
thar the DA-304 {fizavy Type A~l) which has a smcother, mcre
pointed oontour, '

The results given here are in zeneral qualitative
agreement with cbservations for 8% firing at the Flate Battery
against homogeneous plate, In Fig. 2 the profiles of three 8¢
projectiles are compared with 3» projectilss of the same ¢ap
weight. For 2-inch projestiles at obliquitics less than LO°
and at e/d of 0.25 there is little difference hetwsen the
three 8" projectiles of Fig. 2, whereas at 6C® the performance
is better in order of increasing cap weight, as was also the
observed behavior of the 3" prejeot.les having a similar ceries
of percentage cap weight-=,

v CCNCIUSIONS..

l, Subject to confirmetion agrimst Class "A™ armcr,
the most desirahle cap shape-of those tested and reported
herevin seems t0 be the blunt, angular varicty similar %C the

61, 87 Lk, 1} or 37mm 1}51B2 tyrea.

2. The advantage of sultable cap shape arises st
high ¢bliquity impacts against thin plate, whcre improved
parformance as great &8s 1L vper cent is observed.

3. Caps interferc with penetraticn of homogeneous
plate at low obliruity (up to 30°) in proportion to tkeir
relative weights.

(a} The cap weight effect falls off at
low and high e¢/d values,

Page 6



{b) The interference with nenetration is
not influenced by cap shspe,

VI RZCOR ENDATIONS.

Additional experimental tests are iesirabdle,
cspecielly against Class "a" armor, to ssudy the effect
of cap shapa and projectile nose shape. It is recommended
that arrangemsnts be made to obtain 27 p*o*ecti’es similar
in design tc the 8" A,i, ark 19-4, and 14" A.D, Mk, 16
l'cds, 4 and 8 in order to sinulate Ylate Battery test
conditlons -av 3" scale. The heat-treatment of experimental
caps and proJjeatile bodies should follow the best current
practice,

VII RIFERLNCES.

l. The effect of Nose Shape on the Hallistic
Performance of l5-1b, 3" A,°, Solid Shot
agalinst Ilomogeneous Armer., U.3, Naval
Troving Ground Report No., 2-43 dated
26 February, 1943.

2. Jienetration of Homcgeneous Armor by 3-inch

Flat noged projectiles, U.3, Naval Proving
Ground Eeport No. 7-43 dated 19 April, 1943.
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VIIX

APY¥ENDIZ.
BALLISTIC DATA
Synbols
€..eserlate thickness at impaet in inches.

Q.000eUbliquity. Angle betwoen trajectory and
normal to platc at impact,

M.. oooPrOjectilﬁ mass8 in 1lbs.

Vs;...Striking Velocity in rect per seccond.,

.PLne.Depth of ponctration in inches measured from

front surfnaec normal to planc of the plate.

. VReeeoRcsidual Volocity after ponetration of plate.

F(c/2,0) ... .Thompson Fecocfficicnt dofincd by the
relation,

F = 41.57 Ml/ZVLcosﬂ

172

e a

where Vi = 1imit veloecity (ninimum velocity for
complete penetration),

’ll ~ -~ - -
Pevsees OF cmpirical F{c/a,9) volue {Puora Sk, 788:1),

CY¥....Complete penetration. DPTrojectilo complutely

through tho plnte,
Inc.seIncomplete punctration, rrojeetile rcjected.
SIP...Projectilc gtueck in plate,
JRUJECTILE CUNDITICN

B,eeeedxccllent,

NB.seollose shattered., (Less than half of the projectile

shattercd.)

XeeesoeShattered, (llorc than half of the projectile
shattered,)

BD...+Base dent,

B~2,..Broken in two.
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Impact Plate

4
WO ®

~PlL
No.

1211
1212
1210
1209

1204
12095

1206
- 1207

1208

209

e
Proj. in.
Di.=301 3.22
) 3.21
3.2
3:18
267805 3.17
3.17
=304 3.16
nA=302 3.17
Hard Cap
300X 3.20

I Ve, Pene.

e ks, a8, ine

VNI CLoss MAMN o 20°_ 02%dcudty
19045 14,20 1771 1" -
19925' 14,20 1874 1Inc. -
20°10' 14,20 1924 CP: -
20°20% 1< .20 2049 CP -
20020t 13,9¢ 1987 Inc.
20°30' 13,90 2055 CP
20°30' 14.65 2037 CP
20°10' 13,60 2050 5IP
20°70' 14,50 2046 CP

\;
fhe, E(e/d,0)

52,,300£400

55 , 5001000

57 300+
55,600+

56,900~

g

106.5

113s2
117+
114+

116~

dado.m

4 . J e

. Cenc,

NB
X

BD
m

X
¥B

B

Prre §




AlL APL
Iract  Plate M Vg Pene, V. Proj.
poract IR prof. i @ 1bs. f£2  _4in,.  f£8 _F(e/d,8) _Z_ Cond,

c%73 STS_at 30° obliguity

Pare 10

123 214 DA-301 .,730 29°50' 14,20 723 CP 272 : E
123 214 DA-301 .72G 29°50' 14,20 670 CP 169  35,200:300 96.5 E
1240 214 DA-~304 728 29°35'. 14,65 645 on - i
1289 215  DA-304 .729 26°A0' 14,65 655 1-7/8" - E
1292 215 DA-304 .723 30°10' 14,65 650 CP 35,5004200 97 E
- 1241 214 267805 .723 30°10' 13.90 651 1-3/4" 34,400+ 94+ E
1242 214  DA-302 .724 30°35' 13.60 624 1-3/4" E
Hard Cap
1290 215 " .728 . 29°40' 13.60 630 CF 32,700+300 90 E
1291 215  DA-302 .723 30°20' 13.60 647 1/8"-R% E
Soft Cap .
1293 215 " .723  30°00' 13,60 707 1/4"-R 37,300+ 102.3 E
1243 214 3001 .725  30°30' 14,50 642 CP 30 34,500£200 95 E
1244 215 479 .728  29°50t 14,90 629 CP 45 34,300$200 94 E

R* -~ Ricochet,




APL APL
Inncct Plate e H Vg Pene., Ve
Ko. Lo, Proj. in. e Jbs, f.s. in, fes. [Ffe/d,8) g
O73 LTS =t 60° oblicuity
126 220 M79 «737  60°00' 14,59 1318 1w --
1268 .732 5gesgt 14,07 1364 3/4v -
1269 .731 5ge50t 14,96 1413 CP
1245 216 .731 60°00' 15.05 1415  CP powq
" (Méan) F = £3,000#400 132
1248 216 DL=301 ",73&- £gQ°50¢ 14,20 1128 oL -
1.26%5 »728 uooom. 14,20 1240 CP 484
1266 .735 €0°05t 14,20 1245 CP --
1249 «733 £9°50' 14,20 1252 CP -
1247 <737 moono. 14.20 1303 CP 1092
1044 .72G- 60°05" ua.: 1426 cp - 37,700£200 114
1270 220 De=304 728 599005 14,85 1377 CP 864 41,800:400 126
1271 221 267805 .727 60°00¢ 13,90 -12:6 /80 o
1281 221 L7323  40°00'  13.90 -1373 CP- == 40,00042000 121,
1280 271 DA=303 .733 60°00' 13,90 1359 1l-1/2% 41,5002300 125
1272 220 LT L7277 60°05t' 13,90 1385 CP
1278 221 DA=302 ,735 59055t 313,60 1445 CP 43,500~ 131,
Fard Can
127¢ 221 3001 .733 59°55! 14,50 1352 1-3/4" 42,2004£200 127

Proj.
Cont,

R
P=2

wwmmg

B

IR);

t4

LD

11

1)




wmwmon mmwam M Vs Pene. Vg Froj.
Mo, . lo. . Erals in. © .Abs. fas. dn. s, Fle/d,@) & _Conc,
194 576 et O° Cblicuity
1237 213 DA-301 1,938 2°05' 14,20 1443 cP 248 53,650+200 126,5 E
i235 2313 267805 1.938 0°30' 13.90 1461 CP 454 51,900$300 122 E
1236 213 DA=304 1,938 1°30' 14.65 1396 SIP 6" - 53,7001200 E
1234 212 DA=303 1.937 4725' 12,90 1484 cP 537 51,500:400 121.5 E
1232 DA~302 1,937 4°20' 13.6 1268 3» - E
1233 Herg Co 1.937 3°45' 13.6 1532 CP 627 51,600$5C0 122  E
1230 3001 1.936 2°20' 14,50 1223 3" - R
1231 w 1,936 3°20' 14.50 1287 3-1/4% - 49,100+ 116+ E
1229 M79 1..936 1°50! pm.oo_ 1238  CP 316 46,300£300 109 E
1304 213 Dh=302 1.940 1°10' 13.6 1456 CP 511 50,4002400 119  E

Soft Cop

re 12

Fe



4LFL
Impect
No,

123

35
1219

1220

1221
1222
1223
12724
1225

1226

1305
1306
1227
1228

267805
DA =304
DA=-303

212 Da=302
Jlard Cap

213 DA«302
213
212 3001

¥79

mo&m Cap

1.937
1.937
-937
1.940
1.942
1.942

1.942
l.942

1.542

1.937

1.940
1.938
1.937
1.937

e 1bre
M4 o
30+00' 4.2
2243t 14,2
26 w0t 14,2
299301 14,2
30020t 14,2
29250 1442
309207 13.90
309008 14,65
26950 13.90
30°00' 13.60
29250' 13,60
29950t 13,60
29740' 14.50
299251 15.00

M

Vg
f£e5.

1438
1611

1452,
1514

1492

1338

Pene,

An.

(4 200 Ohlicrity

o vt e e

- -

2-i/4"

CPp
CP
CP
CP
Ccp
CP
Cp
CP

CP

v
Aan

466

&

8
397
425

423
612

318
724
160

mc..b.oc»moo
48,2001200
50,000£300
47,600£30C
45,300:400

47,000£200
43,2001400
44 woo» 00

116
112
115
109
104

108
1).
102

th W M EBEEeEEm

(e> BN < BN s BN <




3
~
ATL APL w.
.
(¥

O Yo. _ Proj in, e 1ps. f.s, in. f.s, F(e/d,0) Z_ Cond,
I Cloes "W at 0° Uhlicuity
1302 223 M79 3.192 0°20' 15,10 1681 s&-1/2% 50,800+ 107+ E
1299 DA-301. 3.185 0°0o' 14,20 1954 CP 190 57,300:200 121 E
1296 DA-304 3.185 0°10t 14,65 1997 CP 700 55,700#400 117 E
1297 Dia-302 3.184 0°30' 13,60 1936 CP 350 54,800:200 1l5.5 E
Herd Cop
1.298 LA-302  3.188 o0°c0* 13.60 1940 CP 346  55,000:200 116 E
coft Cep
1299 3001 3.187  0°00' 14,50 1722 4-1/4" - E
1300 3.189 0°l0' 14,50 1769 CP 263 52,000$+200 110 E
1301 267805 3.194 0°20' 13,87 1914 CP AS0 £4,100$£300 34 E
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UNCLASSIFIE




