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OBJEC UVE:

The purpose of this study was to demonstrate the
feasibility of using spiral wound tubing as an
alternate to the convolute wound tubing speci f ied
in the manufactu re of the M1 1 5A2 Simulator, Ground
Burst. Thre e separate approaches wi l l  be evaluated
and the requirements of ~~ L—S— 10O58G will he used
as the cri teri .a for  eva lua t i ng  the se desi gns.

II. BACKGROUND:

a. The present  M 115A2 Simulator use s convolute wound
tubes in the design. At  pre sent the re is only one source
of supply for convolute wound tubes.

h. Spi ral wound tubes are a mode rn method of tube
manufacture and are available from a greater numbe r
of suppliers.

.11 1 • PROCEDURE:

To a t t a in  the objectives, ti- ic con t r ac to r  shall  pe r form
the foi los ing e f f o r t s  to assu re  t h e  d e l i v e ry of a
quai.it~ item.

R e v i e w  the design considera t ions  and r e q u i r e m e n t s  i n
M IL—S— 100 5 8  G.

2 . Fabr ica te  s u f f i c i e n t  s imula to r s  wi th  proposed change s
i n c i u d i t t ~ all  th ree approache s f o r  t e s t i n g  designed
to c on f ir m  t he i r  ab i l i ty to pe r fo rm as expected.
St a n d a r d  M 1 1 5A 2  Simulators  w i l l  be used as cont rols.

,~ . Tes t ing  wi ii consist of f u n c t i o n i n g  at. —ö 5° F. The
requ i r ements  of ~U L — S — 1O O 5 8 G  shall  be met . Fragments
from tested rounds will be recovered from each design
and compared with fr’agments normally obtained with
the s t andard  ML 1 5A2 .

4. A ft e r ev a  Euat i .on  of the  t h r ee  design s , one de’.,ign
w i l l  be .clected for  fu r the r ev a l u a t i on pe r’ MT L— S--
l Ot) 5~”~ a t  a Cove rnmei it  Prov I iig Grourtd and te st .e d i n
acc tr da n e e  w i t h  MTL — G— 1 0058C .

- I - .
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IV . REQUIR EMENTS:

a. ~~~L—S— 1OO58G applies to thi s scope of work.

b. Th ree separate approache s will he pursued.
They are as fo l lows:

1. Utilize identical manufac turing and assembly
procedures as is presently used in the manufacture
of the M l I 5A2 Simulator except that  spiral wound
tube s wil l  be substi tuted for  the  convolu te  wound
tubes.

2. Utilize identical manufacturing and a~~sembly
procedures as in approach (i) except that a band
of tape w i l l  be wrapped around the pe r iphe ry 01’ the
oute r tube s for  added strength.

.~~~. Ut- i lize thicker end closure discs whi ch would have
s u f f i c i e n t  surface are a to provide a strong a d h esi v e
jo in t  b e t ...ieen disc & tube . Roll  cr impi ng of ends
would be el im ina t ed .

I ~,C UN .I CAL PROGRAM:

\ - ~ st a t e d  i n  the  object ive  po r t i on  of th i s  re port ,
he pu r pose of t l i i  s stud y was to demonstra te t h e

f e a s i b i l i t y  o~ using s p i r a l wound tubing as an a Lte rna te
to the (-oII ~’oIut,e wound tubing presently specilied in the I
m a n u f a c t u r e  of the M u 5A2 S imula to r, Ground Burst. .

Dur’i ng tin ’ course ol- th i s  invest igation , three separate
app roachie -~ we re con iidered and evaluated wit,hi two ot ’ the
(1c-.igns be ing selected for  f u rth e r evaluation testing.
I’Iic results ol our u i—house t e s t i n g  i n d i c a t e d  t h a t  eithe r
of’ the t~’o designs se le cted would meet the c r i t er i a
-~p e ci I i ed  in \ I J L — S— 1 0 0 5 8 G . At the re quest of’ P i ca t i nny
Arsen a l  ~ pp roxuma tely  1500 of design #1 and 500 each of
de. .ign :~2 ~re re fabricated afte r evaluation t-esti.ng was
completed .

~ppr’oa(:h 
. or  design ,~/i was designa t ed  as 1)E 177F0091. ( I ( J  1 .

Th e uri i t —. ~e re fabricated using spi ral wound tubing
th roughori ( • I he ends we re not c r imped .  The end disc-s we re
positioned i i i  the end ..; of the tube approx ima te ly  t / ~ of

~nd i n c h  lieioi .: the top of the cube . The i/S inch space ~as
filled with an epoxy mixture .

- 2 -
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. Ibis particular design -i n co rpo ra te d 7 #2 discs , dwg.
—~7 5 4 9 2 2 9 — 2  i n  place of 1 ea. disc  ,‘~c 1 , d wg. / / 7 54 9 2 2~~— l ,
2 ea. #2 disc , dwg. / / 7 5 4 92 2 —2  and spacer ’ # 754 92 32  used
in t he sta nda rd c ov e r  assemb ly. Our  o r i g ina l  in t e n t  was
to procure a light we i ght plug made of pape r dust the
proper thickness for this assembly; however’, we were
unable to ob ta in  s at i s f a c t o r y  plugs w i t h i n  thi s contract’
schedule. The m a j o r  problem was tool ing cost for ’  such
a short run .

Th ìe main purpose fo r  the plug was to reduce labor costs
for  this assembly. We t he refore  used 7 each #2 discs as
an al te r n a t e  w h i c h  resulted in s li gh t ly  lowe r assembl y
costs. Some concern was expressed tha t  the stacked disc s
used would be undesi rable f r o m  a f r agmen t  staridpoi.nt . Since
the only  purpose i s  to take up space , it is possible to
extend the w h i s t l e  tube cap s ide s a n o th e r  one half (0 . 5)
i n c h  and el i m i n a t e  4 d iscs .  The r ema in ing  t h ree  discs
;.-ould  p r o v i d e  su f f i cie nt .  are a fo r  bonding to t h e  s ide w a l l
of the tube , of COUrSe the s t anda rd  space i’ and ~ di ses ca n
be use d as I.n t h e  s ta i rd a  r (E C o v e n ’  assemb l y.

A tota.1 0!’ .~ &i S Ca.  u n tt s  were  submi t ted  to Yuma Proving
Gro und oii M ay h~~. 1 977  I ’or e v a l u a t i o n  t e s t ing. Al l  u n i ts
we re test f ir e d i nclud .iiig the jumbled  and v ib ra ted  u n i L .~.
Thu r ’esu.lts of ’ the  test demonstra ted the f e a s i b i l i ty of
u s in g sp i n a l ~‘, o u t i d  t ub ing  as an a l t e rnate  m a t e r i a l  i.e t h e
1’ab t ’i ca ( .  ion  o f t i n e  MI  I 5A2 Sim ulator . The DR r eadi  ni ~~s all
exceede d 140 DR ’ s. l i m e  f r a g m e n t s  we re s i m i l a r  to those
t r o r ’ mal l .y  found  r i  t i t im e s t andard  c o n v o l u te  w oun d  u n i t - s.
The re was no a p p rec i a b l e  di f’fe rence in si ~e , shape or ’
rup tu re  c h a ra c t e r i  st . i. cs . Tin e results  of t i n e  Yuma t est i n g
~,-e re r i t  t i es  secl b~-’ jij cat i tin y A i’sena I repre sent-at i ye and
the  rc sul I- s  of ’ t i n e  t e s t ing  we re hand  c a r r ied  by him , back
t o  P i c a t i o m n y  A l - s e r i a l . A summary  of the r e s ult s  is  include d
i i i  r~ bl~ 

-I.

Approach ~/ 1 or d esi g n  ~/ 2 .  designated as DE 177E000 E 002 .
The un -its ~-e r’e fabricated using spi ral woun d  t u b in g
t.t) roughout. The un i Is were const  m eted in  the same r iami ne  r’
a s  t i m e  si amnda r’d ‘hi I 5 \2 Simu l i i to i ’  un i t s  inc lud i  rig crumn 1) e d
m ’ , i d s . T Im e on I \ ( I C V j  at  I on f’i’om tAme s ta n dar d  de ,s I gn was that
bo th ends  a f t e  i ’ c r ’ r mp i r i ’ .~ we re f’i I led s i t  hi epo~~v m l xt Ut ” ’ .
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Tine epoxy m a t e r i a l  use d in both  designs i_ s the  same
m a t e r i a l  used in the M1 J ,6A 1 S innula tor . I par t  Epon 828
to 2 . 7 5  par ts  Versamide 125.

A total of 365 uni ts  of design #2 we re selected arid
submitted to Yuma Proving Grounds for evaluation testing.
All un i t s  including those subjected to v ib ra t ion  and
ji unble tes t ing we re test fi red. The re sults of the test
demons t ra ted  the feasibi l i ty of usi ng spiral  wound
t u b i n g  as an alte rnate in the n ianufac ture  of the Mu 5A 2
S i m u l a t o r. Al l  DR readings exceeded 140 DB ’ s and the
f ragmen t s  and rupture characteristics we re s imilar  to
those normally found with the standard convolute wound
uni t s .  The resul ts  of the Yuma testing was witnessed by
P i c a t i n n v  Arsena l  Engineer ing arid results we re hand
ca rried back to Pi . cat i n n y  Arsenal . A summary of the
re sults o b t a i n ed i s  listed in Table II of th is  report .

Approach  -i l  in  ~vh ic l i  a piece of tape was wrappe d a round
th e  u ni t  showed inn  a d v a n t a g es In VO r ’ ei the r approach , -// i
o m -  •~2 ari d t i~~’r e f o r e  was  not conside red f o r  f u r t h e r

v a m a t  I on Ic’ -~t-i mg.

-
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C O N C L U SI ON

The t es t ing  conducted at Dela Ente rprises, Inc . during the
inves t iga t ive  phase of t h i s  program as well as -the acceptance
tes t ing  at Yuma Proving Grounds de monstr’ate d the feasibi  l i ty
of u sing spiral wound tub ing  as an alte rnate mate r i a l  fo r  the
m a n u f a c t u r e  of the M1 1 5A2 S imu la to r.

One of the most significant cost savings (30%) both in labor
and piece part cost was the incorporat ion of the crushed
end closure for  the whis t le  tube , rep lacing the sleeve and
disc pre sently s p e c i f i e d. it is re commended tha t  this  change
he incorporated as a design impr ovement  even if the spiral
wound tubing is not incorporated as an alternate material
for use in the M1 1 5A2 Simulator.

Design #1 offe rs a labor cost savings over Design #2,
particular’ily in the assembly of t ime base and cove r assemblies.
T h i s  labor co-st saving would  be approximately 20% or $0.02 per
u n i  I , based on c ur r ent  labor  costs.

1’he r e a l  advantage of o f f e ri ng an a l t e rnate m a te r i a l  i-s the
availability ol’ more sou rces for the pape r products than
is cur ’r ’ently avai lable  when only convolute mater ia l .  i.s
specif ied.

At present , the re i5 only one known source for  convolute
wound tubing and t h e ir  fac i l i ty is located in the  North—
eastern par t  of the United States. Spiral wound tubing i. s
a m odern method of manufacturing pape r’ tubes w i t h  many
mor’e sources availabe which in itself would be of t;remendous

~-alue .

~1
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TABLE I

LOT NO. DEL77E000EOO I

STATIC PHASE : 70°F

FUSE TIME DR WHISTLE TIME

1. 7. 2 140 4 .0
2 . 7. 2 140 3 .5
3. ô.9 ~‘ 2 .5
4. 7.1 “ 2 . 9
5. 7.0 H 3.~~
6. 7.1 “ 3 .3
7. 7 . 2  H 3 .3
S. ‘ . 2 3 .4
Q 7.2 11 3 0
10. 7.4 U 3 . 3
I I .  7. ~ it 3 7
12 .  7 .  ~ it 3. 2
13. o.~~ “ 3 .3
14. 7 . Cm U 3 .4
15. ,‘• . 2  3. 8
16 . 7.2 U 2 . 9

~ 1 17. 7. 2 3 .3

i S . 7.~~ “ 2 . 3
19. 7.4 mm 3 .0
2u .  ~t . ‘) 4 .0
2 1  • . 3 “ 3. 2
22 7 .2  

It 2 .9
- 4 2~~. 7. 2 3.9

2 4 .  7 . 4  U 2 . 8

25. 7. 1 3 .3
2ni . 7. 2 3 . 5
2 7 .  7 . 2  U 2 . 7
2~~. 7. 5 U 3 .4
29. T.0 ft 3. 2
30. 7 . 4  0 3~~
.11 . Vt 3 3
~2. 7.2 ml 3 3
3 3  5 It 3 .2

.~4. 
it 2 .9

35. (.Q ~‘ 3.6

- 6 ~- 
--
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TABLE I

LOT NO . DE 177E000EOOI

STATIC PHASE 70°F (cont)

FUSE TIME DB WHISTLE TIME

36. 6.9 14 0 3. 0
37. 7.1 II 3 . 1
38. 7. 1 II 3. 2
39 7 3  it 3.5
40. 7.0 U ’  3. 1
41. 7.0 U 3 3
42 . 7 3  It 3. 6
43. 7. 0 It 3 .4
44. 7. 2 ii 3.9
45. 7. 0 3. 2

46. 7. 1 It 3.4
47 7 3  ii 3.4
48 7 5  U 3 4
49. 7.5 it 3. 0
50. 7.2 3.2

51 . 7.3 I t 3 3
52. 7 3  I t 3. 2

53  7 4  II 3 7
54. 7 . 3  It 3 9
55. 7 .4  II 3. 2

56. 7.2 DUD
57. 7 .4  it 3 3

~5 7 3  V t  3. 6
59. 7 .4 Vi 3. 1
60. . 3 it 3 .3
6 1 . 7. 2 II 3. 2
62 . 7 4  II 3 . 4

63 6 7  I t 3. 1
64. 7 4  II 3 5
65.  7. .3 it 3. 2
66 . 7. 2 3.4
67. 7 . 4  It 3. 6
~~~~ It 3 3
n9. 7. 1 Ii 2 .9
70 . 7. 2 it 3 8
7 1 . 7. 2 t, 3. 2
72 . 7. 1 t I 3.3
7 3 .  7 . 4  mm 3 3
74 . 7. 2 tt 3 9
75 .  7 .7  t t 3. 8

- J
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TABLE 1

LOT NO. DE 1-77E000EOO I

NON—STATIC PHASE 70°F

FUSE TIME WHISTLE TIME

1. 7. 1 3. 0
2 . 7. 1 3.1
3. 7. 6 3.0
4. 7. 0 .5
5. 7, 2 3. 0
6. 7 . 3  3.6
7. 7 .4  3.2
~~. 7. 6 2 .5
9. 7. 2 3 .3
10. 7.4 3 .4
11 . 7.4 3.9
12 . 7.~ 3 .0

-I —
L ._~ . j .  .

14. 7. 0 3.7
15.  7. 6 3.4
ic . o.~ 

2.9
17. 6 .9 3 .7
i~~. 7 . 5  3 .5
19. 7.2 3.2
20. 7 . 5  3 . 1
21 . 7. n 3. 6
22 . 7 . 3  .3.5
23.  7 . 7  .3.4
24. 7. () 3. 1
2 5.  7. 2 3 .4
26 . 6 . -s 3.0
27.  7 . 1  3. 2
2k . 7 .0  2 . 9
2Q . 7 . 4  3. 2
30. 7. ! 3.5
31. 7 . 3  3.
32 7 6 3. 2
33 .  7. 1 3. o
34. 7. 2 2 . 9
35 .  7. 1 3. 2

I —
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H TABLE T

LOT NO. DEI77EQOOEOO I

-N O N — S T A T I C  PHASE 70°F ( c o n t )

- FUSE TI ME WHISTLE _ TIME

36 . 7. 0 .3. 2
37. 6 .9 3.4
3S~ 7~~3 3.6
39. 7. 1 3. 2
40. 7.8 3.4
4 1. 7. 0 3. 6
42. 7.2 3.4
43 . 7, 6 3.7
44. 7. 6 3.5
45. 7.1 3.3

- : 46 . 7 .3  3. 0
47. 0.7  3.4
48 . 7. 2 3. 0

— 49. 7.4 3.4
- 50 . 7. 2 3. 0

- 1

Ilk -
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TABLE 1

L O l  NO . DEI— 77E 00 0E 0 0 1

NON—STATIC Ph ASE —6 5°F

FUSE TIME WHi STLE TIME

1. 7 .2  4 . 3
2 . 7. 1 3 .7
3. 7. 6 3.3
4. 7 . 5  3 .5
5. 7. 6 :3 .5
6. ~. 2 3 . 5
7. 7 . 5  3.9

—
I .

3. .5  3. 8
10. 3.4
11. ~ .5  4. 0
12. 7. .5 3.9
13. 7.~ 4 . 3
‘4. 7 . 4
15. 7 . 5  3.9
16 . 7. 0 4. 1
17. 7 .5  3. 5
18 . 7. 1 4. 1
19. 7 . 5  4.5
20. 7 . .~ 4. 2
2 * .  7. 3. 5
22 . D I D  DUD
23. 7 . I 3. ~
24. 7 . 5
2 5.  7 .4  3 .5
26 . 7 . 5  3.7
27.  7. n 3 .7
28. 7 . 7  3.7
29. ~.0 3. 8
30. 7 .4  3 .8
.31 . 7 . 5  3. 7
32 . 7. 5 4.0
3 3 .  7 . 5  3.9
14. 7 . 1  3. 6

.~ 5. ~ .4  3. 6

- - - 

- 1 0 -



~ - -~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~
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TABLE I

Lot NO . DEI— 77E 000EOO I

‘NON—STATIC PHASE — 6 5° F ( c o n t )

FUSE TiME WH I STLE TIME

36 . 7. 2 4.4
37. 7.4 4. 6
38. 5 .5  3.7
39. 7.3 3. 8
40. 7.5  3. 1

-
~~~ 41. 7,7

42 . 7 . 3  3.5
43. ;.9
44. 7 .3  4 .3

- 
- 45. 7. 3 4 .3

46 . 7 ,5  3. 6
47. 7.3 3.7
48 . 7. 3 3.5
49. 7. 0 3.7
50. 7,3, . 3. 6
51. 7 , 3  3.9
52. 7 .5 4.1
53. 7.’~ 3.7
54. 7. 6 4, 2
55. ‘~.1 4 .3
56 . 7 . 5  3.7
57. 7 •4  3. 8
58 , 7 . 7  3. 1

- ; 59. 7 . 5  4.4
60. 6.9 3.9
61. 7. 6 3. 1
62 . 7.7 3.9
6 3 . 7.5 3.5
64, 7. 6 4.4
65. 7, 2 3. 2
66 . Dud Dud
67. 7 .4 4. 0
68 . 8.2 3.6
69. 7 .4 3. 8
70. 7.4 3.9 —

7 1 . 7. 8 2 .9
V 72 . 7.4 3. 8

73. 7. 6 4. 2
74. 7. 6 3.4
75. 7. S 4•3

- - :.± ‘



TABLE I

LOT NO , DEI— 77E 000EO OI

N ON— ST~~T [C PHASF — 0 5 ° F  ( t o u t )

‘FUSE TiME WHISTLE TIME

76. .o 3. 2
77. 7 . . 3 3.7
7” . _‘ .4 3.4
7 ) . -~.2 4.5
~ u. ~~~~~~~ 4. 2

-_ - ~~~~



~-.- . - - “. - 

- T~~TIr -

~~~~~~~

TABLE I

LOT NO . DE T— 77 E000 EOO I

STATIC 1~I 1ASE V I B R A T E D  7001’

FUSE TIME WH I STLE TIME

1 . o .~~ 3, 1
2 . o .~~ 3.4
:3 . 6. o 3 .7
4. 6 .” 3 ,5
5. 7.2 3 .3
6 . 0 . 7  3,5
7. 7 .4  3 .7
8. 7.2 3.6
9. 7. 1 3.6

10. 7. 0 3. 8
ii . 7. 2 3. 6
12. 0 . ~‘ 4. 1
13 . 7. 1 2 , 7
14. 7.4 .3.7
15. 7.1 4,1
16 . 7 . 2  3.6
17. 7. 1 3.5
1~~. 7, 2 4 .0
19. 7.0 .3. 6
20. 7. 1 3,4
21 . 7. 1 3.3
22 . 7. 1 3.4
23.  7. 3 3.5
24. 7. 3 .3. 6
2 5 .  7, 1 3.4
2 . 7,0 3 .5
27 . 7. 0 3.2
2~~. 6.9 3.3
29. o , .3 .2
30. 7 .4  -3.4
3 1 , 7 . 1  3’3

_~~ — . ,. _ .3.

3 3 .  (‘ .7 3.4
34 . ~ 3.6
35. ~.4 3.3

- -~~~~~



~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~r’~~~ ~~~~ r -‘ ~~ 
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-

TABLE 1

LOT NO , DEI—77E 000EO OI

STATIC PHASE VIBRATED 70°F (tonI)

FUSE T:r ME WHiSTLE TIME

30. 7. 1 3.4
~ l.~3/ .  I. ’-’ 3..)

38. 7.9 .3. 2
39. 7, 3 3. 3
40 . 6.9 3 .3
41. 7.2 3.1
42. 6 .9 3.4
43. 7. 2 .3, 1
44. 6.9 .i.6
45. 6 ,9 3. 8
46. 7. 1 3.5
47. 7. 2 3.4
48. 7 .4  2 .9
49. 7.1 4.1
50. 7, 2 3 .3
51, 7. 0 2 .9
52 . 6.9 3. 6
5.3. 7. 1) 3. 2
54. 7. 2 3 3
55. 7.~ 3, 2
56. 7, 2 3. 6
57. 7. 1 .3.1

5~ . 7. 0 3 9
59. 7, 1 3.9
60. 7. 1 3.4
61 . 7, 1 3. 2
62. 0,9 3.1
6 2 .  7. 3 .3
6 1 1 1

~ . V . —  3.

05. 7, 2 3 .4
60 , 7, 3 3.3
67. n , 3.4
o~~. ~~,O 3.4
((1 —
U’7~ /~~~~ 

.3.

70. 7 . 2 .3.4
7 1. 7 , 3. 2

~2 . 7. 0 3.6
7, 0 4, 2

74 . 7. t 3, 0
75, 7 • 5  3. 2

-

~~~~~~~

- 

- 1 4 -
- -
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TABLE I

LOT NO. DEl —77E000EOOI

STATIC Ph ASE VIBRATED 70°F (cont)

FUSE TIME WHISTLE TIME

76. 7. 0 3 ,7
77. 7~ 3•9
78 . 7. 2
79. 7.5 3. 1
90, 7, 6 3.0

I

15
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TABLE I

I t)  I NO . 1)F; I - .  7 7F000E001

STA II ( 1~I IA— ’~ .JVIRI,F1 ) 7011F

FUSE l i M E WHISTLE TIME

I . 7.; 3.2
2. 7. S .3. 0
3. 7. .3 3.4
4. 7.4 3.4
5. 7~ 2 2 . 9
tm ~~ 7, ! 3 , 5
7. 7.7 .3. 0

7 . 7  2 .9
9. .4 3.6 

-

‘

II), 7.: 3• 3
I I . ~. I 3, 2
12 . 7. 2 .3. 6
13 . 7. 2.9
14. . .4 2,9
15 ~ 7. .3. 6 H

3, 1
17 . 7 . 2 4 . 1
1 “

~~ 7. I 3.0
I 9 ~ 7~~ 1 3. 1
20. t i ,4  3.3 H

2 3 . . 3 3. /

24 .  7 . 4  .3, 2
25 .  o .’ 2 .9
2n , 7. ~ .3 .2
27 .  7. 1 .3. 2
2~~. 7. 2 .3 . 5
2~~. o~~~~m 3.3
.40. 7 .  I 3.6
31 . 7. 1 3.5
32 . 7.  1 3. 2
3 3 . ‘

.~~~~ 3. 2
44. 7 . .3. 6
1 , 7, ! 3. 2

ii
.

— I n  —
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l A R I E  I

[01 NO , DEI—77E000E00 1

STA 1 [( PI~~- I - ~l t MB L f - I )  7u °F (tou t.

I-’( ,E FL ME W1IISIlE T I M E

In . —
. I 3, 5

37 , ~•4  3 .7
~~“. 7 . 3  1. 2

.% Q . 7 . 5  .4 . 2
40. 7. 0 .4. 2
4 ! . 7.7 2 .~
42. 7. .3.3
4 1 , .~~~~

44.  7. 2 .3 .5
45 .  7. ° 4.0
4n , 7. 4 3. .3
1;’. 7. 3 2 .9
4 ” . . S  2 , ’~
1k) , 7. i 3 .2

1. 3
( . ‘

. ‘ 3.5

~: ~54. .; 2.~
53 . 7. 1 .3. 5
5i i . 7. 1 4, 1 J
5 7. 7 . 3,, 1
5’. —

. 3.2
50 . . 2

3 0 ’ )  
—
. 2 .3 . S

.3 . 5
n l . ‘ . 6 . 9
o I)tid Dud

—
. 3 .4 . 1

3 2 .9
00 , 

—
. .

I V 7 .  . 3 .3 . 2
i ’ . .4  2 .7

—
. ‘ ~~ 6
. 1 3 .3
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TA B LE I

1 (1 1 NO. I)E 1—7 7E000E OO I

STA 1 1 1’ I ’IIAS [ - J L ’IULE.  I) 70 ’’ !’ ( coot

Fti~,I. I IM!’ WHISTLE Ti ME

71 , 7. 1 3 . 7
72. 7, 3.5
7 3 , .1 3 .4
74. 7 . —
75.  7, 0 3 .7
70 . 7. I 3 .7
7. 7. I 3. 0
7 ” . 7. .3.071) , .4  3.0
“ ) ) ~~ ,

‘
•

(~~ 3 .3
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-- —~~~~~.-— - - ~~~~~~~~~~~~~~~~~~~~~

‘~ABLE IT

~~~ [iE J—77}~O00EOO2

~ AT!(’ F~-~-:Y : • - t )
~I,

L 7~’ T [MEI DB WHIS TLE T[ME

1. 6. ° .140 3.6

2 .  
~~~~~~~ 140 3.3

3. ‘ .2 140 3.3

4. 7.1 140 3.5

1.1 140 3.3

( .  E . 9  140 3.7

140 3.2

— 
‘.2  140 2.9

140 3.3

1( . ?.c 140 3.2

i i .  “.
‘ 140 3.5

12. & .~~ 140 3.2

13. 140 3.4

1 . .  ‘.~~ 140 3.3

H . “ . L 140 3.3

7. 2 140 3.1

i~~. ~ .Q 140 3.7

140 3.2

140 3.1.

“ .2 140

.1  ‘ , .2 140 3.2

140 3.2

140 3.~
2’.. “.~~ 140 3.5

140 3.0

— I II



- 
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— -- -F- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-‘ -

-  
-

~~~ 
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.V

s’) TIr PHA SE’: 7 0
0

F (“c~nt.)

~“2~ rIM7: DB !ISThE ‘rIME

26. 6. ’? 140 3.7
F’. 6. 9 1.40 3.5

2P . 7.1 140 3.4

29. 8.7 140 3 4

30. ‘7 .2 140 3.4

31. 6.? 140 3.2

• 32. 7.3 140 3.4

33. 7.3 140 2.9

34. “ .5 140 3.6 -

35. 7.3 140 3.5

36. 6.6 140 - 3 5

‘70  140 3.3

39 ~
- 

~ 140 3.3
-~~~

- -
~-

- -~~~~~~~ -~ -

39 “ 3  140 3.5
1 140 3.5

4 1. ~ .11 140 - 2.7

42. .6 140 3.6

43. 7.2 140 3.1

14. “ .3 140 3.6

45. 7.0 140 4.0

46. 7. 3.1

47. 140 - 4 .1

6l~. .3 160 3,7

L.’~. ~- .9 140 - 3.3

7 .1 140 3.3

— 20 —



____________________ — — —. — __
~~~~ I~•~~~~ ~~~~~

-
~~~-‘,‘ -- --- ‘. - — .-- —~~~ ~~~~~~~~~~ — - —

F ~~~‘‘‘ “~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ - —

;~: 
~1HThTL~ TIME

53 . “.3 140 3•5

110

40

56. ‘7 .1 140 3.2

57. 7 . . 140 3.6

5$3. ‘- .P 140 2.9

5° . “ .1 140 3.3
~~~~

. 7.3 140 3.0

140 3.”

140 3.1

63. “.0 140 3.4

~4. ‘~.2 140 2.9

6~ . 7. 2 .140 3.5

7 ... 140 3.2

140 ‘3.4

140 3.4

1, 1 140 3.5

140 3.4

“ .3 140 3.3

“V . 7 ,1 140 3.5

140 3.7

1.40 3.2

140 3.5

- - — - ~~~H -
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~~BLE II

LOT NO.

LION S~~~TIC PHASE~ 70°i

FU~1:’ r!ru.~ WHISTLE TIME

1. T .3 3.5

2. ?.~ 3.6

3. 7.6 3.4

4. 7.9 3.1

5. 7.3 3.5

6. 6.9 3.4

7. 7.0 3.2

3.3

9. “ .1 3.2

~0. ~ .4 3.3

11. “ .4 3.2

12. ‘7 .4 3.4

13. “ .2 3.4

14. ~‘ .2 3.3

15. ~~~ 3.3

16. ~~~~~~~ 3.1

1’ . ‘— .6 3.2

1~~. 7.4 3.5

H. ~~.Q 3.5

2(3 . 7.14 3.4

“ .1 3.4

2..’ . ‘ 
.~~~ 3.2

23 . “ .3 3.3

26. 7.’! 2.5

‘5. 7 .1 3.6
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- ..

. - - —-- -------- -~~ - --~~~~~~~

NON “!~~~i’ ~~:- ‘- ‘c~_~ ‘ ont .)

WHIS TLE TIME

“ .2 3.4

4 .  
‘
~~~• 3.4

2~~. 
3.3

2Q . 7. 1 3.1

~1) . ~~~~~~ :3.4

3~ . “.5 3.1

32. ‘.2 3.3

33. 6. ’? 3.4

36. ‘
~~~~~~~ 3.2

3~. “.3 2.7

3~ . ‘7 .2 3.8

17. ~.3 
3.1

3~1. ‘7.~ 3.3

3~. 7.5 3.2

40. ‘.:3 3.4.

3.3

3.5

3.4

4k. “ .3 3.3

45. 7.4 2.7

4 :. ‘ .1 3.3

4 7 . ‘ .3 3.4

-
~~~~~ 4~ . ‘_ .s 3.].

j49 . 7.1 3.3

50. ‘‘.4 3.2
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- ~~ IV~ V 
- 

“ -

_ _ _ _  - 
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~~~ 
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3. ’

‘ 
- 

- -. 
4 .0

, 
.‘- 

‘3 .4.

4.2

- •

‘
-
.

4 .0

- - V 4.2

4.2

4. 2

3.4

t ‘
.

~~ 

.

‘
-

.

~~~, 
,
. 

4 .0

3.9

-
, 

- - 3.?
1.1.

3.”
-- V .

4
-- --- - - -~~~~~~~~~~ - -— ---- - 

‘ 

- . - - ~~~~~~ ----- --~~~~~~~~~~~ -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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7~”:5- . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - , .. - ~w ~~w—~~ ~~ w-’ ‘~~~~~~‘~~~~‘
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~~~~~~~~~~~~~~~~~~ 
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~~
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- -

WHI9T! .E TtME

- 
• 4.0

- : 3 .9

3. ”
- 
. 3.3

3.5
V 

‘ . 4.2

- 4 .0

3.9

- 
- . )  4 .3

4,1

- ‘
,.

-
~ 4. 1.

1. .]

- ‘ 4.] .

4 .
--‘ 4.0

1.8

: ,~~~, 
‘ 3.4

‘
. /



_ _ _ _ _ _  
- 

-

F T —
~~~ -‘ — -. — 

A —V .-- 
~~~~~~~~~~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~ ‘v~~~~~~~~ —T ‘-F 

~~
‘
~~~~~~~ 7, ” ’  — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —-~~~~~~
- - -

I I

- 6
C . (C’ ont .

• ~-i~ 
. 
~, -i’r~~p’ WHISTLE TD(E

~i .  •_‘.3 3.7

-~2 . 4.1

53. 7.4 3•3

54. “ .5 3.6

‘1’ ? 4 1 .

56.

3.7

4.4

59• ‘7 ,3 4. 1

3.6

2 .0

t - 2 ,  ‘ - .2 3.5

6’. “ 3 3.8

3.8

65 . ‘ - .~~ 3.5

6~ . .“ 3.5

t 7 .  ‘ 
. .  3.6

~~~~~~. 
j ’
,: 4.0

• 
. 4.1

- 
r~ 1 - ’

— 
“ ‘,P 4,4

4.2

.
‘-~~ , 

“
.

1~ 3.4

3.3

‘ .0 3.2

- --I
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- C,
• NON ~~AT iC PHASi~: 45 F

- ~‘U~ WIl IS TIE TIME

6. 2.0 3.1

77. 7.1 3.4

78. 7.2 3.3

79 . 7.3 3.4

80. ‘7 .1. 3.7 

~~~~~-— - - ~~--
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r v —  —,-T 

-. - - ~~~~~~~~~~~ - ,~~~,. — _k - 
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NON S’~~Ti’ P A ~ .’~ .. t ) ) ±

FU~~ ~i’iME WHISTLE TIME

. 6. C.0 3.1

77. 7.1 3.4

7~ . ~.2 3.3

3 4  V

80. .1. 3.7

— 2~ — 

‘ - .
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~~BLE 1I

LOT NO. DEI77E000EOO2

3’J~.TIC CHA SE: VII3RA ‘i~~3Th1IJ L~ 1ORS 700F

~U :i - ’ TIr~F. WH ISTlE T114E

1. ‘~~~~~~ 3.4

2. 7.4 3.7

7.~ 
3.4

7.4 3.4

3.6

3.5

3.4

3.2

‘.6 3.5

‘ .4 3.8

- ‘  
- - .‘ 3.5

L i .

i;. ‘.1 3.5

3.5

i(~. ~~~~~
• - 

3.3

V .. - ‘V
..

)

3.5

! - - . 
‘ . 1 3.1

“ .0 3.3

“ 3.22 ! .
2. 

3.1

‘7 .3 3.l~

3.4

3•3

—
‘.

~~~~~~~ —

- .  

- 

- -~~~~~~ -----~~~~~~~~~~ - - - --



- 

~~~~~~~~~~~~~~~~~~~~ ~~~~~ T~~ T iI I:]

t’1~ ’ ’ ... 7TRR ~-.’~!O STMUIAWRS ~0 (Cont.)

~~T~~_?! . . “1MF WHL3 TIE TI1’IE

3.2

g- .  - . A  ,).

28. 7 .2 3.5

2~. ‘~.3 3.6

~‘ 1
—I . ,

3.3

3.7

31. 6.° 3.4

7~ 3 3.6

3.5

3.5

3.2

38. 7. 2 3.2

:3.3

40. .. . 3.0

. 1.  3.2

‘ .1’ 3.4

4~~~. 
‘. ‘V 3.1

~ i . 3.8

3.3

‘ .1 3.6

- 
‘
. 

‘

.. 3.4

3.3

3.3

20 

1



C
~~~~‘p  ~~ t~~~~~

. -’~~.’ : ~~~~y’~~~ ’ ~~ -~J I A T ORS 70 F (Cont.)

~‘u”~
’ ~‘I~~’ WHIS TI2 TIME

3.3

5 ’ . ‘.1’ 3.1

7.2 3•5

-

~~~ 

7• ’~ 3.2

55 . 3.].

56. 7.0

5” . 6. Q 3.6

58. 7.0 3.2

59. .
‘ .,  3.3

6. ” 3.1

~ 1. 7. 2 3.6

- V _
IC.:. .  ~~~ .

“ .2 3.4

3.1

3.1

“ , l 3.5

5 -,’. ‘-:
~
‘ 3.9

6’:’. ~~~~~~~ 3.0

3.2

1’ 3.3

3.2

7 4 5.6 3.2

.~~

3.4
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- - - - - _ ___ ____ _ _ — —- --_—-----—-- ---——-—-

-
~ ‘3TA’rIC VTR 7J ’~ 

V , & ~7~R~ 70°F (Cont.)

- WH IS TIE TIME 
V

76. 7 .~ 3.4

6 .9 2.9

7 .0 . 3.1

3.1

~o. 7 .1 3.1

I



- 

~~~~~~~~~~ .~~~V ’  -—~~~-- l~~~~~’.—-- - - - - - - . -~------ -

TARLE IT

:f I T NO. !)EI77E000I~0O2

S1~ TIC PHA:.’~ ..flTN!3 L~?D ‘ T ~~\ ’E’~R3 70°?

E” J ThT’-E WHI S TLE TII€

1. ~~~ 3.1

2. 7.0 3.3

3.1

3.5

6. .5 3.4

:: F

10. 7.4 3.4

U .  “ .2 3.2

1.2. 7.4 3.1

U . 7.~ 3.6

i!~. ‘v .1 3.5

3.0

1’- . ‘.1 3.4

- 

- 1._
~. “..! 2.8

‘R . ‘-‘ .~~~ 3.2

-‘.0 3.8

“.5 3.2

• 7. 0 2.8

22. “ .5 3,4

23. “ .5 3.0

2.4. 6 .~ 3,3
- V t  . 7 .

- (~~~ I4



-- 
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-
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