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This report covers the design, fabrication, cxperimental design verification,
manufacture and delivery of 20 fiberglass and 20 PRD-49 Type III three-inch diameter
composite rocket motor cases for application to SMAWT (Short Range Man Portable
Anti-Tank Weapons Technology). Both motor case designs had open aft ends to permit

propellant to be cast and case bonded to the case wall or tne insertion and bonding
of a cartridge-loaded grain,
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FOREWORD

The work described in this report was performed at Hercules Incore ;

porated, Allegany Ballistics Laboratory (ABL) in compliance with U. S,
Army Missile Command Contract DAAHO1=»72-C-0829, ABL Authorization Order |
255, The final prog.am report covers a work period from May 8, 1972 2

o
Y

through April 30, 1973, Project Technical Director was Mr, William S.

s

__,..M
ol e Ve

Crownover, Propulsion Directorate, RDE and MSL, AMSMI~RK, Redstona Arsenal,

= !
t! Alabama. At ABL, technical design was by Mr, T. C. White and the program :

was conducted and controlled by Mr. Roger J. Lale.
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ABSTRACT

The program goal entailed the design, fabrication, experimental design
verification, manufact:re and delivery of twenty. each fibarglass and PRD-49
Type IIl three=inch diameter composite rocket motor cases, and the engineering
documentation developed to support the program. The rocket motor case is for
SMAWT (Short Range Man Portable Anti-Tank Weapons Technology), which includes
a short burning time, tube launched high acceleration (nigh pressure) weapon,
High specific strength of compozites (e.g.,.compared to maraging steel) pro-
vides high performance in the form of light weight. Each unit is encased in

its own comwbination storage/launcher container for the tactical environment,

The program thrust was to design optimum (l.e., wminimum weight) cases
within the material, dimensional and performance vestrictions of MICOM
Technical Requirement No. 1617 dated 15 February 1972, Task I materials
were $904 fiberglass fil.ment wound composite (FWC) in sn ERL 2256/Tonox
6040 matrix, T;;k II materials were an advanced organic filament PRDe~49
Type 1II and a compatible matrix to be selected by the contractor, ERL
2256 /Tonox 6040 was chosen, Both motor cases wsre required to have full=
open aft ends to permit propellant to be cast and case bonded to the case
wall, or the ingsertion and bonding of 4 cartridge loaded grain, This pro-

vidas the propellant with structural support in high accoleration appifcations.

The fibarglass leslign consisted of an imer and outer case. The fulle
orA ¢ omd innier case consists of an alumioum pole piece and helicel FWC
to provide fusward dowe integrity. A nozzle is integrally wound ilnto each
outur case vaing holical windings to form the throat and axit cone, The two

slip-fiz cases are bondad together using Epon 940,
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The advanced material desigﬁ features a PRU-49~III case reinforced with
directional fiberglass cloth in the skirt énd aft attach regions, An 5904
fiberglags FWC/cloth nozzle is attached to tha case with 36 dowel pins in a
two-row staggered rivet pattern, There 35 no forward pole plece, threads
are wound intc the FWC and provide sufficient strength to effect ¢losure

with a threaded plug.

All program ol jectives were mat and the program was successfully cone

cluded within the time span of the contract,
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The puxpose of this program was to desiga, vers awl manufasture

twenty cach fiberglass and PED 40-171 §

P A 5
- AN

ilamend vound - mposite {(Fg) threoew
toeh dlametor rocket wotor cases for delivery to > i, This i3 {n support

of the Short Range Man Portable &aﬁ.i&?&z’s Waa, a8 Technology (SHAWY) Propra,

Program objoctives included:

(1), Rll-open aft end to accept a case bouded propellant jwain.
(2) Optimise design for minimum veight,

(3) Verify designs by hydrabureting cages.

{&) Preyave and issuc a Pinal Techninal Report deseribiog the

degigns, vavw materiale acceptame procedure, materiazl pree

patation, Cooling, amd inspection resules inoluling dimacsional
and weight dags, '
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SECTION II

FIBERGIASS CASE

A, DESIGN 4

Figures 1, 2, and 3 show the fiberglass case-in-case (CIC) chamber %
asseuwbly which meets the design requirements listed in Table I. The inner %
sbell has a fulleopen aft enfjin which 8 propellant grain may be cast in %
place. The outer shell features an integfally wound 2ft dome, throat and %
divergent exit cone reinforced with high angle helix and hoop wirdings, fg

The long, unsupported forward <kirt is rainforced with 2:1 directional weave

glass cloth (S901-34) to prevent bearing failure during static hydroburst,

Uesign disclosure consisting cf all pertinent design calculations,

material specifications, drawings, etc., are provided in the appendices.

l. Imner Case
The inner case design progression was based upon hydrotest results
to provide adequate forward dome strength, Design philosophy centered around
the lightest weight structure which would achieve a hydroburst pressure above
11,400 psi, The initial design (Design A, Table II) used four helicals and
| one hoop for compaction during cure and the hoop layer was machined afger

cure to the proper diameter, Most of the hocp layer was removed.

Hydrotest of the initial inner case design showed hoop failure of
the inner case at the forward dome/poile-piece area. Helical windings wera in-

creased from Jlour to six, aliminating the failure mode. Two cases were made
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Figure 2. C(ase-in-Case Components

Figure 3,

Produced from
o5t available copy

Case-in-Case P:rtially Assembled

C R asuees.
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TABLE 1
DESIGN REQUIREMENTS

I o

(Lechnicsl Requirement No. 1617, 15 Feb, 1972)

A. ROVING MATERIAL

1. Casc-in-Case

Oweas Corning Fiberglass HTS~904 finish, continuous 12-end
roving. ’

2., Advanced Material
Dg?ont;g§§r49 Type III =~ 380 denier, li-end roving
B. RESIN MATRIX
. Case-in-Case

Urion Carbide ERL 2256 resin
Uniroyal Jonox 6040 crosslinking agent

2. Advanced Material

Contractor to select for compatibility with roving. ERL
2256/Tonux 6040 chosen,

C. DESIGN PARAMETERS
Payvlcad Weight: 2,95 ibs,
Design Pressure: 11,400 psi(a)
Design Acceleration: 48,500 1bf/burnout wt.(a)
Static Thrust: 32,300 Ibf

D, DESIGN DIMENSIO."

Adv,
CI6 Marl,
Inside NManeter (in.) 2,73% 2,734
Maxiwum O0.D. (in.) 3,150 3.150
Turcat Diameter (in.) 1.922 1,522
Tengent-to-tange < (in.) 5.650 5.650(b)
Skirt-to~taagent (in.) 5.200 e

(a) Includes 1.5 factor of safety over maximum expected values.,
(b) Forward tangemt 3i¢ to interior usable cylimdrical length.
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on one teflon coated aluminum mandrel and the fiberglass was machined on
the mandrel after cure, - The cases were separated at the centerline and

stripped from the mendrel using an arbor press and tooling designed for

this application.

2, Outer cage
Hydrotest resulte were also used to effect design progression for

the outer case., Several problem areas were rectified including bearing and

compression failure of the skirt, and faiiure of the aft dome at the tangent,

Design philosophy was to achieve maximum fiber strength within the design
constraints by approaching the design burit prescsure from below rather than

overdesigning initially and producing a heavyweight non-optimum configuration.

Table 1I contains the outer case design progression with the desig-

nated failure modes. Table III contains the final design parameters.

Manufacturing procedure is similar to the inner case. The only
menufacturing problem encountered was voving slippage due to the small radius
over the nozzle exit plane veturn block, Roving slippage was eliminated by

using small pins at the circumference, a proven manufacturing method developed :

for the Poseidon igniter. ¢
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TABLE I1I !
CASE~IN-CASE FINAL DESICN PARAMETERS

Inner Case
6 = 27° helical layers
1 - 90° hoop layer

(The hoop and part of 2 helicals are machined off the
cylindrical section)

t = 0,047 in.
Helical stress level

Design @ 11,400 psig 245,500 psi
Achieved @ 12,380 psig (max.) 266,600 psi

Outer Case
6 = 429 helical layers
6 ~ 90° hoop layers
3 - glass cloth layers in skirt regicn

Stress levels (Hydrotest)

Design @ Achieved @
11,400 psie {(psi) 12,380 pady (pal)
Forward Skirt 23,520 25,560
Cylinder Hoop 250,800 380,970
Aft Dome 213,620 232,000
nit

Total Weights 1,41 1lbs,

“Faliure
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‘ B, HYDROTEST ~
% Appeundix A-6 presents the hydrotest fixture sketches, Table IV pre- E
% sants the hydrotest summary for the CIC portion of the program, including %
% -tﬁe burst pressures and failure modes, In general, case hydrotest pre= %
paration involved prov.ding a sealing mechanism for the case to prevent E
weeping of the thin filberglass at the extremely high pressures necessary f
i

é for hydroburst, Spraylat latex rubber (Spraylat Corp., 1 Park Avenue, % |
; New York, N.Y.), seam sealing compound and Epon 946 were unsuccessful in‘ ?

preventing weeping. Silica rubber bladders were made using green rubber

and a case mandrel and were successful in preventing weeping in subsequent

tests,

The hydrotest procedure involved set-up of the case in the fixture,
attaching high pressure lines, bleading all air from the system and leak

teosting at 100 psig. Two taechniques were used to achieve high pressure,

g A e TN Gt O BT AT T A Ty

tha Sprague pump and Miller Ram, The Sprague is a small dismeter low
capacity air-driven bogster pump which has a slow veaction time, The

Miller Ram 13 a serios of fluld coupled multiplying pistons which has a

fast reaction time when compared to the Sprague pump., Fast voaction time

S )

18 necossary fou valid testing of a motor whoge burning time 15 measured

3 milliseconds, Composite strength dagrades with time under atress as

shown {n Pigure 4, 1.2

0 T Ve R AT AR R W B TR Y e D R 0 A K A

[
.

(1) Outwater, J. 0., Selbert, W. J., "On The Strength Degradation of
Filament Wound Pressure Vessels Subjected to a History of Loading",
Contract Nour-3219(01) (X}, 22 April 1965,

7 XK £k e M e Fa

(2) Uhite, T, C,, "Fabrication of Spiralloy Test Tubing, Flat Plates,
and Dovelopmont and Fabrication of Spivalloy Motor Cases", Coutract
Mo, H=6387, HIJABL, ABL-TR-70«&, 20 Decowbor 1969,
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FIBERGIASS CIC HYDROIEST SUMMARY

TABLE 1V

Cagn $/N

Design &
Test No.

Datae

Pump

Coating

Max, Prass,
(paiy)

Time Undoy
Pross, (sac)

Commants

001

023

A-1
A-2

A-3

B-4

A-l

Tel

8/14/72
8/14/72
8/14/72

8/24/72

8/14/72
8/14/72
8/24/72
8/25/72

$/8/72

9/8/72

9/21172

19/12/72

/27412

o/

w/an

i1/8/72

t1/am

1178413

V0430713

0736102

} wem

[ RHTpp)

Midllepy
Miller
Miller

Spraguo

Miller
Sprajuc
Spragie

Spragua

Sprague

Spragua

M{lior
Miller

Millex

Mlier

Milier

Hiller
Kitler
Hiller

Hiline

8 Spraylat
8 Spraylat
8 Spraylat
8 Spraylat
+ 8SCw

8 Spraylat
8 Sprayiat
8 Spraylat

8 Spraylat
+ 85C

3 coats
Epon 946

Epon 946
+ 8SC

"

Epon 946 +
Blad or

Epon 94€ +
Spraylat +
Bladdar

Bladdar

Bladder

Bladdar
Sladder
Blsddae

4810
4890
6060

5594

4934
5170
3770
6225

7770

7457

30
10

Genoral loakage, wveeping
General leakage, weeping

Skivt failed in baaring
against fud plate

Skirt falled in compression
at forward tangent

General leakage, weeping
Genaeral loakage, weeping
Genoral laskage, weeping

Skirt failed in compressien
at forward tangeat

Weap aft ¢yl, section &
aft dome

Wacp aft eyl, soction &
aft piston. O-ring and
backeup ring failed, dape
aging nozzle Osring resle
ing surfaca,

"

Forward dome fatled in
hoop arcund pole place,
polo ploce ejected

Forward domo failed azourd
pole plece, pole piece
ojectod

Failed in hoop at afe
sungent, Slight leak

Failed 1n hoop a2 afe
vangant. Ro laghk,

Bladder p.swhed and Jeakad,
Saal ruptured in Yine.

Buret e oft tangent fo
koop.  Tiee to vaseh
predsurs 1.6 oge.  Prase
surizetion rate 4,410
pailage,

Madder ond sosple Doving
i51hed, exploatve dacows
prexaion,

fenur et ovder cavgw
epavitad, prodebly hg-
aure of fravious Rest,
Forward dowe slightly
eewcied 107 spirg,

Behonded.  Forvard foae
18368 im aren ot lesd
hitur towy ¥,

Burst &b aft tangawt §n hads

* Sosw Seallog Compond
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S/N 001 (Design A) failed in bearing at the forward plate at 6060 psig.
The falled area was faced off and th- skirt was reinforced for the forward
3 inches using three layers of S901~34 cloth and $904 roving (Degign B).
Bponi 826 and ZZL-0803 room temperature cure resin was used to prevent having
to remove and reapply the Spraylat coating, S/N 002 was modified in the same
manner, Upon rehydrotest, £/K 001 and 002 both failed in comprassion in the
cuter shell near the forward tangent of the iuner shell at 5594 and 6225 psig,
respectively (Flgure 5), After failure, the skirt was sactioned and tested
in compression in a Baldwin testing wachine, The unreinforced saciine failad
at 15,750 1bg and tha reinforced section failed at 37,900 lbs, a safety factor

of 1.17 over the required 32,300 ibs,

S/N 003 and 004 (Design £) burst at 8090 psig and 9190 psig, vespectivaly.
Yailure was characterised by s probable hoop failure of the fibers avound the
pole piecen, causing them to be ejeceed (Pigure §), Dasign ultimate belical
stress of 420,000 pai for S~904 was reduced 90% (380,000 pai) as wszd dn
lorger veesela, Stress achleved during the teer waa about 290,700 psi proe
bably due to poln pisce wedging. ﬁxsgiuatiun of the akires and ofs downs

showed no evidonce of incipient failuge,

S/8 003 and 006 were manufackured with oo additional holfcals aver the
iones case fowward dazs (Dasigun D), to raduce the stress level to ghout
245,500 pei at vitimele pressure, The helicsls ss wound extad the fall
longth of the caze but avo machined off tho cylindeicel scekfon for fitting
Lo the ooter case, Hydroburst scousydta boop 4t the outer cose aft tangent/
dome ares £ov bofh waits (Figuva 7). é}ﬁ Q03 buret st BSOD peig and 06 &t
U0 pais.
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8/% 007 and 008 incorporated two additional helicale for the full
length of the unit and extends a skirt hoop winding to the aft tangent
(Design B) . Calculated sceress level at the aft dows 18 213,600 pei at
burst., S/N 008 was hydrotest o 9520 peig before the bladder and nozzle
o-ring failed and the unit explosively decompressed. The unit was vetested
so 3715 psig vhere the inner snd couter cases segparated aud the inner case

woved vepidly forward, impacting tho skirt support ring with comsiderabla

force,

Upon disagsembly and inspoction, it was discernsd that the bond line
did uot fail. About 507 of the inwoss layer of helicals Zrom the outer
case stayed with the inmer ci3se (Plgure 8), asd dowa of the cuter helicals
from the {nser case remalned with the cuter csse. These hallcals were g«
movad by eanding end tho casos vese rebonded. Inspection glec rovealed bwo
soall orscks in the fansy cese forvard dasa, 180% epart, probably caused by
the dowe lwpect agaiost the shizt supporg. Failurs is sttributed to the

damags zsuged by explosive deconotessinn ot Che firet tesc,

The unit vas iostrwacnted with Linsas potentivestavs to dexureins unit
shrinkegs 24 & fusetion of pUsAsusw Lo sasura the noszle oerisg essl (e i
position ot proseare. The unit fatled ta the fovward dome Sn tho cvacked
sres oF 5838 peis.

The bedrotaet Disdder for unit S/5 007 pasesd & pressure Inelk task
before being fussctal inco che pressure vetsel, The sssesbly was poelticead

it the hydrotert fixpure vith 0.855 {nch shims fosertod botwesn the aft

platca snd the flosting ylston ¢o sove the o-visg sesl fotwenrd, . he wit
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Figuve 7. S/R 005 and 006 Hydroburst
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and fixture were instrumentad with linear potentiometers to determine the e
unit shrinkage und the fixture extension under pressure., Pressure was applied

and a leak was observed at 9357 psig, Pressure wag gradually repoved, the

unit disassembled and the bladder was examined for possible leaks by pressure

testing, A small slit was found in an area which appears to.have‘Béen pinéhed.

The bladder wcs repaired and the unit assembled using seam sealing com=-
pound around the beveled edge of the floating piston and joint between the
piston and nozzle approach section, Pressu’e reached 10,137 psig before a T
seal ruptured in the high pressure hydruaiic line leading to the case. Pres-

sura was gradually removed ~- i the seal was replaced.

Pressure was applied and reached the equipment limitation in 2.6 seconds,
Pressure remained on the unit for an additional 9 seconds when the unit burst
in hoo} at the outer case aft tangent, propagatinrg into both the dome and
cylindrical section (Figuie 9), Micimm acceptable burst pressure is 11,400
psig. Pressure achicved was 11,692 psig without normalizing. Assuming no
damage from the previous two tests and normalizing the 11.6 second to 0,007

seconi (Figure 4), the burst pressure is equivalent to about 14,000 psig.

Based upon the above results, production of the twenty delivery units

S/N 023 was randomly selacted from the second set of 10 cases to be

menufactured as a quality check hydroburst. Burst occurred at 12,380 psig,

3

?:
£
:
‘-";j‘

over 8% above the minimum raquired burst pressure of 11,400 paig (Figure 10).
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C. RESULTS, CQNCIUSIONS AND RECOMMENDATIONS
1. Results and Conclusions

Hercules has successfilly designed and manufactured g lightweight
fiberglass three=inch diameter rocket motor which meets or exceeds all re-
quirements of TR 1617, Total pressure vessel weight with a stub skirt is
less than 0.8 pounds oi the average, and includes immer case, outer case,
pole piece axl bonding resin, The extended length skirt waighs about 0.6
younds for a total average ﬁnit weight of about 1.4 1bs. Mamnufacturing agd
inspection records are provided as appendix A~7, with the weights of the un-

assembled inner and outer cases, and pertinent inspected dimensions,

2. Recommendations

Further reduction in unit weight may be accomplished by judicious
selection of materials for certain design requirements. For examplae, glass
mst be used for the inmer case because of the difficuity in machining PRD
to a smooth surface which will slip-fit with the outer case, The weight
difference between ths two materials in this emall application is insigni-
ficant, and the probable expense in developing a machining method is uot
Justified.

The external case weight, however, is sdgnificantly reduced by using
PRD and a lighteweight resin, Minimum wachining is required and is {n aveas
where surface fiaish is not critical. Shesr appears to be 4 problem with PRD
thus it is recommendec that directional glass cloth be used as the laceral

skirt reinforcement rather than PRD on the outer case,

18
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A calculated weight breakdown of the combined PKD/glass design is

¥ compared to the -average weignts from the all fiberglass design in Table V, P

VTt

It is recommended that a program be conducted to design and verify

a fiberglass/PRD case-in-case unit for a 407 savings in weight. !

A second recommendation 18 to conduct a manufacturing methods study

to determine the most effective and efficient methods of high volume manu-

RSP RSTIC C= CR

: facturing rates for the design.
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TABIE V
COMPOSITE CASE~IN~CASE WEIGHT COMBARISON
Comb ined
Fiberglass
All Fiberglass and PRD
_(1b) (1b)
' Pressure Vessel
Anner Case
’ Polar Adapter 0.0456 e
Fiberglass 0.1731 0.170
Centerport Plug -~ 0,005
Resin 0,0547 0,049
0.2734 0,224
ter Case
Fiber 0.3117 0,182
Res in - 00 !)98‘(5 0 » 094
G,4101 0,276
Bond ing Resin 0,013 0,013
Total Preasure ¢
Vessel N.5965 0,513
Skire
Fiberx 0.4913 0,282
Cloth (¢, 0680 0,068
Resin 0,1%5%]1 0,146
Toral Skixe .
Weight O, 7144 0,499
Total Unie
Weight 1.4109 1,009
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worte assenbled awd tested in shesy on g Baldwin testing wachite,

SECTION XII
PRD 49-111 CASE

A, DESIGN

Figures 11 and 12 ghow the PRD 49-III chanber/nozzle assembly which
meets the design requirements listed in Table I. The case has a full-open
aft end in which a propellant grain may be cast in place, The case'features
a glass cloth reinforced stub skirt, wound=-in threads in the forward doume,
no polar adapter and a glass cloth rainforced aft casefnozzle joint. The
$904 fiberglass/S901-34 direction glass cloth nozzles are wound separately,
line drilled with the cage and are assembled to the case using thirty-six

1/8 inch dia, by 7/16 long dowel pins in a two row staggered pattern,

Design disclosure for the urit and all pertinent specifications and pro-

cedures are provided in the appendices.

1. Case
The Wit design progression was based upon hydroteat resulis to pro-

vide the lightest welght system consistent with design raquirements, Table VI,

Table VII contalns che PRD case final design pavemeters.

Twe pozzles and doubler soctions rvepresenting the nozzlefcase joimd
Average

failure load was 22,000 lbs at 4 cross hoad speed of 0.05 infwin, Anticipated
bearing load an\;he Pil/giass doubler by the pius st 11,600 paty hydrotest
progsure is 33,365 pai, ard 23,500 pad (P0%) was reached bofove movemont cccurved,

Failure (wovement) was charvactesizad by votation of the dowel pios and slight

PRSI
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TAR

PRD FINAL DESION PARAMETERS

Nozzle

& = 420 helical layers
13 - %0° hoop layers
14 - glass cloth reinforcement.

Case

4 - 15% helical layers
Refer to Table VI, Design B,

Stress levels {(hydrotest)

Foyward Dome

Pwd Opening (ahear)

Hoop

Nozale tenafon

Nozzle bearing

Stavic Skire Coupression
Static Skirt Shear Struus

o]
=
e
e

Caga 8.66 b
oexle and Pias 9.39 ib

Tozsd wWr2 F = 2

¥
ahd

I1

<}

Design @ Achinved @
11,400 peig 12,250 psig
{psi) {psi)
304,560 327,250
12,630 13,57
320,000 343,840
51,430 44,520
37,640 40,640
19,714 21,180
2,563 2,750
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bearing £failure of the doubler. %The pins did mot bend. It was anticipated
that the materisl bshavior would be somewhat viscoelastic/plastic, permitting
movement at the slower loading rate which may not occur until later at highee

loading rates,

Problems antisipated in the advanced matorial design centered arcund
the following:
8. HNo pole picce, wourd in 1/4 NPT threaded opening,
b. 3Shear strength of the PRD at the forward opening,
foxrward skivtfchambey interface and in the aft
doublar,

¢» Pailure mechaniss of the case/wzzle pin joint.

These problews amd potential failure modes were vesolved during hydroburst

design verification and ars discussed mA Section IIXI-C,

2, Hozxle
The nosale is shown 4 Flgures 1] apd 12, Bocawse of the wuafumiziarity
of the Voffée;e of propellank axhaust goses oa the FRD, wore {3 to bo used for
aking the sourle, 5506 fibarglass sl SN0~ glass cloth vere woen, FRD wmy

be subetiontnd fov the glass et & latey dats.

The sortle opprosch, threal, axit voee dad euit plaae doubiar swe
ol oo the ~asdeel and cuved. Nechining of the mating surfaces, owring

groove end doudler wa3d scoveplirhol ocu e mdunirel before disadswsily.




B. HYDROTEST

PRD case hydrotest fixtures and procedures vers similev to those used
for the fiberglass case except for & modified skirt support ring, dues to the
wuch shorter skirt on the PRD case. Forwerd closure was sffected using a
cougion 1/4 NPT pipe plug fitting and teflon tape, No leakage was evar obe

served through the dome or avound the fitting.

8/% 003 and 002 both failed in tension at the pozzlefease forward pin
rving., Both cases exhibited leskage between the case apd nozale, past the
o=xing and back-up ring, sml exiting between the two pieces or aleng the
domo pins, The aft cylindrical section also weeped water while under pressure,
S8 002 buret at 7985 psig, 70% of design pressure. This unit had nearly 3.7
minutes umder proasure in oix hydrotests befove failure, Table VIII. Slight
comprossion failura st the skirt forward face and & similar failura just aft
of the forvard akirt in the cylimdrical section, both at so included sugle
of WY, vas probably due to the wngven load and zhary ensvgy relesse ss the
gorzie and portion of tho case woved aft. §light vesin cracking was notwd

in the forvard dose.

8§48 G0F axhibived simdlay akivt sompression failuve &t & preveurs of

8533 puiy, and no resin creching in the forvard doms.

§/8 003 end 005 vinding configwrabions were alteved, Table VI, sud the
{olloving design chasges werw instituied Lo prewst faclure as zhown by §/R
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(1) $34-3501 glass cloth was used ratﬁez than PRD cloth
to increase directional tensile and compressive
strength in the aft case doublar: and forward skirt,

respectively,

(2) Nozzle retaining pin edge distance was increased

from 0.23 inch to 0.62 inch to iﬁcrease shear dis-
tance. :

Ii

(3) Distribute hclical layers more uniformly through
the aft doubler. ;

i

An additional change was made to determine whether the doubling of
cloth layers in rhe forward skirt and aft doublcr would significantly affect

tensile and compressive strength.,

S/N 003 burst ar lb,,OO psig, 9.6% over thefrequired minimum of 11,400
i
Primarv failure occurred at the aft chamber/skirt region of a com-

PS1ife :

bined hocp/bonri. o ackiine Snde Diguve 13, Th? outer fibers appeared to

Foil v gonp Jhiee Do ol osnowhs o aoz7le and re?aining pins was causing the

filappliars oozl e RS o 10 s urt to féil in bearing at the pins,

causing tho nowzzl - to . .° . 3. [ e luner helical fibers appear to have

buckled eizher Jdoiir - 00 %00t v due to tne nozgle being ejected. The for-
H

ward siirt failw ir farc ladoar shear between éhe»pressure vessel and skirt

i

doublcr., The foruar: deoine wus also buckled sligﬁtly.
i
i
S/N CG4 :ailed at 5,760 psig in interlaminar shear at the forward end
. 4 ‘

hetween the pressure vessel and skirt windings a% shown in Figure 14. Dome
buckling also occurred. The unit moved forward, ;reaking the nozzle/hydro-
test piston scal and the bladder ruptured, It isipostulated that S/N 004
would. have achileved a similar pressure had the skért'hot sheared.

%
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S/N 003 Hydroburst

Figure 13,

S/N 004 Hydrotest
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S/N 013 was removed from the production run and hydroburst, The Miller

such that the unit achieved 10,540 psig. This hydroburst was accepted by

|
i
l
i
‘ !
ram hydrotest equipment malfurictioned, decreasing the pressurization rate g
!
!
H
the Tachnical Monitor. Failure was identical to S§/N 003, The threads in ?

|

!

the forward dome showed no evidence of incipient failure,

C. - RESULTS, CONCLUSIONS AND RECOMMENDATIONS

1., Results and Conclusions

Hercules has successfully designed and mamufactured a lightweight -
PRD~49 Type III three-inch diameter rocket motor which meets or exceeds all (
requirements of TR1617. Total weight of the unit is just éver 1,0 1b,
Manufacturing and inspection records are provided as Appendix B-4, with

weights of the cases and nozzles, and pertinent inspected dimensionms,

2. Recormendations

Alternate case/nozzle joint attachment tecliiiques should be examined
to decrease weight and increase effectiveness and simplicity. The skirt/case
shear failure area should be examined to optimize the joint, The wound-in
threads as the forward polar opening showed that this concept is viable and
could be significant in reducing case costs by eliminating the conventional

aluminum pole pilece, §

The nozzle, which weighs 0,3 1lb as glass, could be manufactured
using PRD to obrain nozzle throat erosion data and a weight reduction to :

about 0.2 1lb,
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' FIBERGLASS CASE-IN-CASE DESIGN DISCLOSURE
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APPENDIX A

FIBERGLASS CASE~IN=CASE DESIGN DISCLOSURE :

A~1l., Design Caleculatfons
A-2, CIC Sketches .
A-3, Tooling Sketches -

A~4. Materlal Acceptance Specifications

Y AT
-

A=5. Bonding Procedure

A-6. Hydrotest Tooling and Bladder Mfg. ;
Manufacturing 2nd Inspection Records b
é
P
P
|
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APPENDIX 4-4

MATERIAL ACCEPTANCE SPECIFICATIONS *

i
v
i
'

¥ N,B, At present there {s no specificetion for PRD 49 Typo 11X
filasent oy cloth.
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Approved: HS-CP-264 o
. jéi . p Reinforced Plastics - Glass Filament
l\) LR SRR Glass Roving, 12-End, Continuocus
CPD/ME v Pilament, Non-Aging (5-904)
' b -G  Materials Magual Unit 4.2.7

HERCULES SPECIFICATION DATA SHSET ;

1. MATERIAL. GLASS ROVING, 12-END, CONTINUOUS FLLAMENT, NON-AGING !

1.1 DESCRIFTION. The glass roving is a low-alkali, magnesia-alumina,
silicate glass coated with a non-aging sizing of a type compatible
with epoxy resins, The glass roving consists of 12 ends gathered ;
together in a £lat band without twist., The euds are made up of a ;
parallel arrangement of 204 ccntinuous high-strength filaments i
gethered together without twist.

Al o o N e AR

et o &

fev ki,

1.2 CLASSIFICATION, NA

2, INFORMATION AFFECTING PROCUREMENT

2.1 SUPPLIER AND MATERIAL IDENTIFICATION, Supplier and matevial L

idencification are provided below: o
Supplier Trade Name Prograw ) Specification i

Gwens Corning .
Fiberglas Corp. 3<904 Glass Koving Poseidon 8/8 WS 11895

2.2 PROBLENS. (Nonae identified)

L et et s 10

3. ACCEPTANCE CRITERIA. (Attached)

B e

4. TEST MFIHODS, (Attached)

P IPRTRCR PP, W
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SRR e ki ekl
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HS-CP~264
ﬁz’-f’ 90 igéq

HERCULES SPECIFICATION DATA SKEET
Glass Roving, li-End, Continucus Filament, Mon-Aging

The glaas voving is a low-slkall, megnesia-alumina, silicate
glass coated with a non-aging sizing of & type compatible with
epoxy resins., The glass roving consists of 12 ends gathered
together {n & flat band withoue twisr, The ands &re made up of
8 parallel arrangement of 204 continuous high-streagth f£ilements
géethered together without twist,

3. ACCEPTANCE CRITERIA. Acceptance criteria shall couform to the
following: '

3.1 Mageria). The supplier shall certify that the glass roving conforms to
3.1.%, 3.1.2, end 3.1,3.

3.1.1 Conatruction. The glass roving shall be a2 low alkali, magnesis-
aluming, silicate glass coated with & non-aging aizing of a type compatible with
epoxy resins. The ends ghall be made up of a parallel arrangement of continuous,
Righ-strengeth filaments, forwed simultsneocusly from a bushing having 204 openings
and gathered together without twist,

3.1.2 gCure, hfter applying the sizing, the glass shall be cuved at a2 tem-

perature of 129 + 5% ce.tigrade (C) for 22 to 26 3/4 hours, inciudiag waroup
and cooldown periods.

3.1.3 End count. The roviang shall comsist of exsctly 12 ends which have
been gathered in a flat band without twist.

3.2 JIgnition losgs. The average igaition lose for the lot shall be not less
than 1.30 aor greater than 1.80 parcent dy weight. The ignition leas for each
sample unit (one roving ball) akall be wot less than 1.0 nor grester than 2.2%
percent by weight.

3.3 Estrgceable content. The extractable content for each sample uanit
shail be not iess than 85 percent.

3.4 Helght. The average roving veight for tho lot shall be not icss then
0.360 noy greater than 0.370 grams {g) per vayd (yd}. The voving weight for
esch saaple unit shall be aot less thas 0,343 wov greateyr than 0,383 § pev yd.

i ioad. The average breaking load (load st which Evacture
gocurs) fox sach sample ualt shall be not lase then 120 pounds. Tha breskiog
logd for any individual specimen shall ba not less than 110 pounde.

2.6 padulps of alasricity. The sverage modulus of elessticicy {(rstic of
Btress 2o corresponding strain belov the proportional iicit) for eack sampls
undit ahall ba not less than 11.5 x 10 peunda per square inch,

3.7 Sizing tdeneifiearion. Tha extract from the sizing shall be scidic
to bromeresol groen tndieacor when tosted in accordatice with 4,7,

68
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HE~C2-264

.

3.8 Horkmanstiip, The material shall be uniform in texture snd free of
impurities, excessive broken ends, and other defects that would prewvent its use
for the purposé iutended.

4, LEST METUODS . Conformance %o accepteace criteria shsil be detezmined
in accordance with the £ollowing procedures,

4.1 Visual eveminstion. Visual examina:ion of sach sample cait shall be
conducted to determine compliance with 3.8.

4.2 JIgnjeien loss. The ignicion loss shall be detennined in sccordance

M

with the following:

ot 1 et A s

L a. Weigh 604 1/3 yd of roving to the nearest 0.1 milligram (mg) sod
S zecord ae weight 4.

b, Ignite the specimen sy 8A5°15 25° ¢ for a minimm of 25 minutes.

¢, Cool specimén to rosu tspperature in a desiceator, theu weigh to
the nearest 0.1 wz, sad record as weight B.

d. Calculate percent ignition loss as follows:

P&!’c&ht i&ﬂi[ian 1953 - ...*A,,‘Jg 7“& iGO

T Whaere: A * opiginal specimen walghs, g ’
B w gpecimen glasy wodght sfrer ignizien, g

g¢. Report the perxcent iguftion less 7or cach sapple unit.

£. Report thae awerage fur ail sagple unigs is tha laf,

4.3 Engracreble vontent, Extracisbis content shall de detesmined Ln
accurdence with the foliowing:

e, Weigh 30 % 1/) yd of rovirg te the pesrest 0.1 wg. Beoosd s :
weight wi 3

o b. ¥Flace tyeasaev in 8 Box™ler extraction apparatus sad, with iechaiesi
grade mothylene chlogide, exivact {or & alnimar of aloe eyelae.

6. Bamove pecisen (rom estvaction, &ilow te dripe.gry 2t awae§t sondi~
reors, then place in & preherdsd gven a&ﬁﬁtﬂ§4§& 3t V37 & 3 € fev
a ainimun of {1 bour,

4. #ilow specimen to cool tw voonm temperatere $2 8 desiccausy, wrigh o
she noarast 0,5 ©wg., ead revord ak welight g

¢, Igatte the specinen at $i§$<: 25% € for & winican of 3% sinutes.

&9
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HS~CV~264 i

Apr 9, 1969 4

£. Cool spectimen to room tempevsiure iu a desiccator, thea welgh to the
nearest 0.1 mg., and record as weight Wy, i

:

g. Csleulate percent extractable a» follows: ?
. o, - W)

Percont extractable content = L 2. %190 &

Wheta: X-’l ® origing) weight of specimen, g 1

%33 » yeight of specimen after extraction, g E

“3 » weight of specizen gfrer ignition, g {g

he Beport the percent exiractable conient Sor each sample unie, A

2,

o
HEY
{
,_;!,'.; 5 ."ma"?f"*:“ '("é}f‘fﬂ v"‘"“‘;“i‘-’&ﬁc R ..:.*.,. 2

4.8 Yatplt. Weight zhall be detsrmined in gocordsunce with the following:

Veight, glyd = &
Where: B e glass welpnt afrer ignitfon, g (from 4.2¢)

L * leagth of specimen, yd (frow &.28)
]

4,3 Bresidog Rload. Bresking iced shall be doilremined ja sccowdasce with
8. ABTH D 2304-87, procedure &, and tne Bollaving:

6. Parfors specimen conditioning end tesilng at 25° b 3% ¢ and 50 peroent i
wanimun velative heanidigy,

5. Impregosic the epucizmens with sesin mixed {n scoovdance with table 3.

Tabie IY. i&pwgmaiﬁzg Regin

Nage sisl fi;ﬂ%&-‘ fiamim« Faves by weight

pouy pesic HECPe105 00 %8

Curing agunt HS«E2e 180 29,5 ¢ 0.9
Toluses Techpical gwﬁa T k3

6, Cure specivens for 3{: + 5 etoutes o¢ 1207 ¢ 5° ¢ folloved by 120 % 5
aiauied St !ﬁﬁ 53

L]
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Apr, 9, 1969

d. Discard any byrealing load results outside specificacion Limits whsre
Tesiv content caleulated in aceordance with ASTH D 234367, is less
than 40 perceng. Repeat test as necessary to provide five valid detex~
minstions. If an individual speclmen within 2 somple wait yields &

bresking load value less than 110 pounds, the results shall bo checked
for homogenelty as follows:

L. Subtract the lowest breakivg load frem the second lowest beresking
ioad of the five specimens, Call this a1 ffercuce Rl’

2. Subtract the lovest breaking load from the highest breaking load
of five speciwens, Qall this difference Rz.

"
4l

3. galculate the ratioc aliaz.

b, 1€ R /R, is less than 0.500, the Lreaking loads are valid, and
the sample unit is beyond specification limits, 1f R, /R, {s
equal to or greater then 0.500, the low bresking load fs®an cute :
tier and shall be discardec, and an additional specimen ehall e 5
broken, The values from the cdditsenal specimen and the remains oL
ing four originsl specimens shall be used *» ps o the evalustion

for that pavticular ball. No Surther resgr fog outlievs shall be
wade on the ball,

4.6 Madulus of eleavicity. Modulus of elesticity shall be degermised in

sccordance with ASTH D 2343-67 ueing dats from 4.5 aod gless deasity provided

by tive supplier (I.483 grams per cubic centimeter for Oeang-Goralag S-904 glasa).

U ORPE RO A

4.7 Sluleg tdenedficarton, the sising shall be {dentifisd in accerdance
with the followiag: :

&.  Besgent solution =« disselve 0.1 & 0.0) 5 bromercsol green fa 10O
eiililitevs (=]) of 20 peveent wthyl alcohiolevater solution,

v eien e e

b Heaswre 10 2o 13 yo of glass voving to be te:ixd, buiog aveful to
Swaid conteninsiion of glass surfage. Insert the glasg voviag late
% 250 ol Belowmeyer (lask, add 23 al af sethylone ehloevide, i@@é@r
the {lask, &od allov to stand fov 10 mineles witk aﬁeasi@gas\ﬁwiréing‘

IR NP, e T

2. &efter {0 odnctes, acd € deops of the waagant solution, and record
solee of axtesce, ST~

—

yvFee

ROTE

.

Baghe ov deddic contacindtion from glavsvars
@ other M oestale Coning in contael with the
geple towid chuse eriineous Tesulte. '
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HS-CP-264
April 9, 1969

CUPPORTING DATA SUMMARY FOR NOW-AGING GLA>o ROVING
Data No. of lots { Average Range of Data
Property Source tested © result Low [ High
End count Owens-Cozning {. 1 12 12 12
Ign..ion loss, e .
% by wt I T
Lot ave. Owers-Corning 1 1.47 1.47 1.47
Ball ave. Gwens~Corning 1 - 1.05 2.40
Extractable
asontent, % Owens~-Corning 1 94 84 94
Weighr, g/yd
tot ave Owens-Corning 1 0.368 0.368 0.368
Ball ave. Owens~Cox tf 13 1l - 0.364 9.372
Breaking load, lbs
Ball ave Owens-Cornieg 1 135 135 135
Individual
specimen Owens-Corning 1 119 119 119
Modulus of .
elasticity, psi | Owens~Corning 1 12.5 i2.2 12.8
Sizing ;
identification Owens~-Corning 1. - Copforms
’ ]
i
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APPROVED R MR TR BS-CP-110, tn, ) H
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bl B Se o Fibrous Reinforced Comgosites g

Glass Cloth, Finished (Type I-3L41 Clioth, %

143 Reversible Weave; Type II-181
RS e clot)

CPD/ME 1-34 £y Materials Manual Units 4.1.1 & 4.1.2

o BRI Y R,

HFRCULES SPECIFICATIOWJ DATA SHE:T

ot P A G A I A T T T AR

1. MATERIAL. CLOTH, CLASS, FINISHED

1.1 DESCRIPTION. -

el VS TP A DN S L s Y

§ Type I - Style 341 glass cloth is & reverse-weave fabric made from con- ;
g tinuous-filament rovings made from type E glass (lime-alumina-borosili- ;
§ cate). The designation 341 indicates the febric is the reverse weave ;
: pattern of normsl il3 weave. The cloth is coated with a finish com- §
i patible with epoxy resins. ]
2 Type II - Style 181 glass cloth is a S-counter, 8-harness warp flush :
. satin weav: fabric made {rom continuous-filament, type E glass. The
: cloth is ccated with a finish compatible with epoxy resins.
1.2 CLASSIFICATICH, KA
' 2.  INFORMATION AFFECTING PROCUREMENT.
2.1 SUPPLIERS AND MATERIAL IDENTIFICATION. Suppliers and material identifi-
cation are provided telcw:
N TYPE SUPPLIER TRADE NAMZ PROGRAM SPECIFICATION i
; i
b I Hess Goldsmith 341 glass cloth Poseidon WS 8020 -
: "lark Schwebel (143 reversible FS/SS ;
: weave) I 550 :
finish :
I Hess Goldsmith 181 glass cloth Pose idon © WS 8020 :
Clark Schwebel CS 550 finish FS/ss :
II Hess Goldsmith 181 glass cloth Sprint 11181420 i
J. P. Steveas Volan A finish

2.2 PROBLEM AREAS. (None identified)

3.  ACCEPT.NCE CRITERIA, (Attached)

L, TEST METHODS. (Attached)

AT AT T H G BB ST SVTELBTT (3473 T U AU TR AN AL T ey

AZ S 4

NOTES:

e Rl Al TR e

A, Other Hercules prepared specificatlons covering material with similar
characteristics are as follows:

B S ot RO PSY Sl




BS’CP‘HO, Am‘ 1 -

[N

e ' - Jor. o4, 1069 -~
TYPE  SPECIFICATION  PROGRAM SUPFLIER TRADE NAME
1 WS 3342 Polaris United Merchants 341 Cloth
Industrial Fabrics
Hess Goldsmith 398_Cloth
J. P. Stevens 341 Cloth
I HPC-133-08-2-5  Minuteman - Hess Goldsmith 398 Cloth
1 BPC-253-02-2-3  BR3 Bess Goldsmith 398 Clo*h
S - : Volen finish
Coast Mfg. & Supply 34l Cloth
Volan finish
J. P. Stevens 143 Reverse Weave
: Voian finish
1 BS-259-2-162 X259 (Goddard) - - ae-
11 HPC-253-02-2-3  BE3 Hess Goldsmith 181 Cloth
Volan finish
- Coast Mfg. & Supply 181 Cloth .
. Volan finish .
J. P. Stevens 181 Cloth
Volan finish

B. This amendment has beer issued solely to record differences contained
in Sprint specification 11181420 for Type II Glass Cloth - Finished.
The Sprint specification contains:

(1) A requirement and test method for chrome finish.

(2) A meximum thickness of 0.012 inches (in lieu of a 0.0ll-inch
’ _maximum).

{3) An increased yange in weight per square yard of 8.00 to 9.80
ounces (in lieu of & range of 8.50 to 9.50 puncea).

T4
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APPROVED: . HS-2P-110 ]

~

Fibrous lcinl.rced " posities

Glass Cloth, Pinished (Type I-341 C{oth,]'

143 Reversible Weave; Type II-1)1
Cloth)

Materials Manual Units 4,1.,1 & &4.1.2 vv]

P . .
/5{; / »
] A Covgn Ity 2"

CPO/ME  sr-ap—¢§

o it dor dheh Beveik by et L dd
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HERCULES SPECIFICATION DATA SHLET

1. MATERIAL., CLOTH, GLASS,

1.1 DESCRIPTION.

——

FINISHEZD

Type I - Style 341 glass cloth is a reverse-weave fabric made from con-
tinucus-filament rovings made from type E glass (lime-alumina-borosili-

cate).

pattern of normal 143 weave.
patible with epoxy resins.

The dcsignation 341 indicates the fabric is the reverse wewve
The cloth is coated with a finish com-

Type II -~ Style 181 glass cloth is a S5-counter, 8-haruess warp £lush

satin weave iabric made from-continuous-filament, type E glass.
cloth is coated with a finish compatible with epoxy resius.

1.2 CLASSIFICATION, &

2.  INFORMATION AFFECTING PROCUREMENT,

2.1 SUPPLIERS AND MATERIAL IDENTIFICATION,

The

Suppliers and material ideatifi-

% cation are provided below:

§ TYPCS SUPFLIER TRADE NAME PROGRAM SPECIFICATION
b

: 1 Hess Goldsmith 341 glass cloth Poseidon WS 8020
3 Clark Schwebel (143 reversible FS/SS

. weave) I 550

§ finish

g 1r Hess Goldsmith 181 glass cloth Poseidon WS 8020
{ Clark Schwebel Cs 550 finish FS/SS

; I1 Hess Goldsmith 181 glass cloth Sprint 1181420
] J. I'. Stevens Volan A fianish

f

: 2.2 PROBLEM ARF'S, (None identified)

; 3.  AGCEPTANCE CRITERIA, (Attached)

1

; 4. TEST METHCDS. (Attached)

H

¥

NOTES:

: A, Other Hercules prepared gspecifications covering material with similar
’ characteristics are as follows:

f 75
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H5-CP-110
15 November 1948

HERCULES SPECIFICATION DATA SHEET

Cloth, Glass, Finished

Type I - S:yle 341 glass cloth is a reverse-weave fabric made from continuous-
filament ravinis-mede from type E glass (lime-alumina-borosilicate)., The ™~
designation 341 indicates the fabric is the reverse weave pattern of normal
143 weave. The cloth is coated with a finish coapatible with epoxy resins.

Type II - Style 18i glass cloth is a 5-counter, 3-harness werp flush satin
weave fabric made from continuous-filament, type E glass. The cloth is coated
with 2 finish compatible with epoxy resins.

e

3. ACCEPTANCE CRITERIA, Acceptance criteria shall conform to the following.

3.1 Materials. The supplier shall certify that the glass cloth was manufac-
tured from continuous-filament, lime-aiumina-borosilicate (type E) glass yarnm;
that the glass yarn construction is in accordance witl table I; and that the glass
cloth was cleaned to remove the oils and binders present on the yarn and then coated
with a high-strength finish compatible with epoxy resins.

Table I, Yarn Construction

Yarn construction¥®
Glass cloth
Warp Fill
C Type I ECD 450 1/2 ECE 225 3/2
Type 11 ECE 225 1/3 % ECE 225 1/3

*Glass yarn construction shall be designated in accordance with
ASTM D 578-61,

2,2 Construction and physical properties. Construction and physical pro-
perties shall be in accordance with table II,

3.3 Workmanship, The finished glass cloth shall have a uniform color. The
cloth shzll be clean, evenly woven, and free from any defect that would render
the product unsuitable for the purpose intended,

4. TEST METHODS, Conformance to acceptance criteria shull be determined in
accordance with the following procedures,

4.1 Visual examination. The finished glass cloth shall be examined visually
te determine compliance with 3.3,

4,2 Warp and fiIl. The number of yarns per {nch of the warp and fill shall
be determined in accordance with ASTM D 1910-64.
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Table 1I. Construction anc Physical Properties

" rype T (361) Type II (181)
Characteristic Unit = -
Minimum |Maximum | Minimum | Maxinum
Warp Yarus/in. 30 32 55 59
Fill Yarns/in, 49 51 52 56
Thickness In. 0.008 0.010 | 0.008 0.011
Weight 0z/sq yd 8.08 9.12 8.50 9.50
Flexural strength, dry | Psi
Warp - - 55,000 -
Fill . . 120,000 - .-- ---
Flexural strength, wet | Psi
Warp - .- -——- 45,000 -—--
Fill ' 100, 000 e PR
Breaking strength Lb/in, width |
Warp direction 35 - 210 ---
Fill direction 370 -— 195 ---

4.3 Thickness, Thickness of the glass cloth shall be determined in accord-
ance with ASTM D 579-66.

4.4 Weight. Weight of the glass cloth shall be determined In accordance with
ASTM D 1910-64,

4,5 Flexural strength test, Flexural strength for both wet and dry condi-
tions shall be determined by preparing and tasting the laminate in accordance with
ASTM D 2408-65 T and one of the following methods:

a. Resin Sor the laminate shall be 100 parts by weight (pbw) resiu. ¢onform-
ing to US-CP-105, mixed with 29.5 + 0.5 pbw curing agent, conforming to
HS -CP-164,

b. Cuve the laminate for 120 + 5 minutes (min} at 200° o+
followed by 240 + 5 min at ~320° + s° F.

° pahrenheit (F)
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a. Resin for the laminate shall be 100 pbw resin, conforming to HS-CP-105,
mixed with 19.3 + 0.5 pbw curing ageut, conforming to HS-CP~106.

b. :Cure the laminate for 60 + 5 min at 250° + 10° Fahrenheit (F) snd.
60 + 5 min at 350° + 10° F.

It

4.6 Braaking strength test. Breaking strength shall bz determined in
accordance with ASTM D 579-66 except that method IR-E of ASTM D 1682-64 ghall be
used. The time to break shall be 20 + 10 secords.

i
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TYPE  SPECIiCA"ION

1 S 3342

1 HPG-133-08-2+5
I HPC-253-02-2-2
1 HS-259-2-162

I R’C-253-02-2-3

PROGRAM

'Polaris

Minuteman

BE3

X259 (Goddard)

BE3

SUPPLIER

United Merchants
Industrial Fabrics

Hess Goldsmith
J. P, Stevens
dess Goldzmith

Hess Goldsmith

Coast Manufacturing

& Supply

J. P, Steveus

- -

Hess Goldsmith

Coast Manufacturing
& Supply

J. P. Stevens

HS-CP-110
15 November 1968

TRADE (AME

341 cloth

398 cloth
341 cl th
398 clouth

398 cloth
Volan finish

341 cloth
Volan finish

143 Reverse
_Weave
Volan finish

181 cloth
Volan finish

181 cloth
Volan finish

181 cloth
Volan finish
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Physical ?roperties Used in Establishirg Specification Limits (Cont)

Range of data |

No. of lots ;Aveiage
Proprrty Data source tested Result Low High

Flexural strengtu, psi{ Racchus

Method B (CL)

Dry 2 137,600 | 122,100 {153,100

Vet | 2 136,800 | 130,700 [142,900 |
Type 11 - 181 cloth Hess Goldsmith 1 [
Warp, yarn/in. 57 57 517 |
Fill1, yarn/in, 54 54 54
Thickness, in. | 0.0087 { 0.0087 |0.0087
Weight, oz/sq yd , 8.97 8.97 8.97

Flexural strength, psi
Dry 62,300 | 62,300 {62,300
Wet 58,700 | 58,700 | 58,700

Breaking strength,
1b/in. width

Harp divection 229 229 229

Fill divection 197 197 197

80
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SUPPORTING DATA SUMRARY FOR

GLASS CLOTH FINISHED FOR EPOXY RESIN LAMINATES

Thysical Properties Used ia Establishing Specification Limits

Range of data f
No. of lots |Average
Property Data source tested Result Low High _
Type 1 - 341 cloth :
Warp, yarns/in. Clark Schwabel 5 30 30 30
Hess Goldsmith 33 29 29 29
Fill, yarns/in. Clark Schwabel 5 50 50 50 ;
Hess Goldsmith 33 50 48 51 ;
{ Thickness, in. Clark Schwabel 7 0.0091{ €.0085 | 0.0098 '
: { Hess Goldsmith 33 0.0098 | 0.0092 | 0.0107
2
t
¥ Weight, oz/sq yd Clark Schwabel 3 8.83 8.71 8.89
‘ Hess Goldsmith 3 8.86 8,12 9.74
g Breaking strength, Clark Schwabel
£ 1b/in. width ‘
{ ,
Warp direction 6 60 37 81 '
Fill direction 6 554 406 815 |
Breaking strength, Hess Goldsmith E
1b/in, width |
Warp direction 2 37 36 38 |
Fill direction 2 410 400 419 !
Flexural strength, psi| Bacchus §
Mathod A (Tonox) |
Dry 135,900 | 122,060 | 156,000 1
4
125,000 1 104,600 144,100 '
J
81 g
g
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; [Hs-cP-139

Reinforced Plastics - Woven Glass
Cloth

" [CPD/ME .
. 32022621 Icloth, Glass, Unfintshed (/34-901)

Materials Manual Unit 4.1.3

HERCULES SPECIFICATION DATA SHEET

. 1. MATERIAL CLOTH, GLASS, UNFINISHED

- 1.1 DESCRIPTION. The material is a plain weave, unfinished glass
cloth. Tha cloth is made from SCG 150 2/2 3. 85 4. 02 multi-filament
aryn-in the fill-direction and SCG 150 1/2 3. 88 4. 0Z multi-filament yarn
the warp direction as defined in ASTM D 578-61. The yarn is made
R from high strength continuous glass filaments treated with an epoxy resin
Ve . compatible sizing. ~

1.2 CLASSIFICATION. Notapplicable.
‘.2, INFORMATION AFFECTING PROCUREMENT,

. " 2.1 SUPPLIERS MATERIAL IDENTIFICATION. Suppliers and
- material %enﬁuicaﬁon ars provided below.

SPECIFI-
| SUPPLIER TRALE NAME PROGRAM _CATION

Owens-Corning Fiberglas  Unfinished Sprint  11181411X
Cor&. » 900 17th Street, Giass Cloth
?60@6' Washington, D. C. 5/34-801

0 2.3 PROBLEMS, None identiffed.
U0 8. ACCEPTANCE CRITERIA, (Attached)

Yot 4, TESY METHODS. (Attached)
Ch T Ae The material shall be capable of meeting all the requirements of
' this specification for a minimum of 52 weeks from date of ~

S manufacture when stored below 32° Fahrenheit {F) in the orlginal
Peo unopened contalners. The storage ilfe may be extended to 3 years

(8 from date of manufacture when stored at 11° to 33° Forto 3
L years from date of manufacture when stored at 0° £ 10° ¥ in the
- original ungpenad containers.

«
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¢+ ... B. A representative samyle of each roli shzll he selected for testing,
R The material shall be conditioned in an envirenment of 70° to |
_ 0w 80° Pand a maximum relative humidity of 60 percent for a "
o minfmum of 8 hours prior to opening the package for sampling.
B ‘ i *
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March 1%, 1969

e R MERCULES SPECIFICATIUN DATA SHEET .
P CLOTH, GLASS, UNFINISHED

o The materfal is a plain weave, unfinished glass cloth. The cloth is
" made from SCG 150 2/2 3. 85 4. 0Z multi-filament yarn in the fiil
. - direction and SCG 150 1/2 3, 88 4. 0Z multi~filament yarn in the war
. - direction as defined in ASTM D §78-61. The yarn i made from hig
. steength icztintimncsw.m glass filaments troated with an epoxy vesis con~
B '1 M e s lg' ) .

S 3. ACCEPTANCE CRITERIA )
.. 8.1 Chemical and physical properties. The chémical and physical
. propertﬁ*s%if‘ c%ﬁiorim fo‘ta..% i by |

SN Table J. Chemical and physical properties

Proporty ST B o
Thickness, inch 0. 017 0. 020
Welght, cunces per yard 8.4 8.8
Warp yarng per {nch | 18 1%
Fill yarns per inch 45 1o
23‘1‘1 gxxzﬁ%% iggangtﬁ, pmzsi&e 1050 - -

. iExtractable content of sizing, 18 . e
.+ |percent | o
| Ignition i@sé, pe?ceixt R 1. 00 | 73._&0'

I %%gnﬁg% The material shall be ualform tn texture znd free
gégaaéi & Qi ey defects thnt would prevent its use for the purpose
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4, TEST METHODS shall be in accordance with the following
procedures:

4.1 Thickness, Thickness shall be determined in accordance with
the metﬁa} for woven ‘and knitted materials, felts, and nonwovens of
method 5030 of CCC-T-191 except that a minimum of 10 determinations
ghall be made {from each roll sampled. Report the average of all
detarminations for sach sample. :

4.2 Weight. Weight shall be determined in actordance with method
3041 of CCC-T~191 except that a minimum of 3 determinations shall be
made tgn each sample. Report the average of all determinations for each
sawple. : .

4.3 Warp yarns per inch. Warp yarns per inch shall be determined
in accordance with method 5053 of CCC-T-181 except that a minitum of
§ determinations shall be made on each sample, Report the average of
all determinations for each sampla.

4.4 Fillyarns per inch. Fill yarns per inch shall be determined
in accordance with method 5050 of COC-T-191 excepi that a minimum of
$ Joterminations shall be made ob each sample. Report the average o

- all determinations {or each sample.
4.5 _Fill breaking strensth, Fill breaking strength shall be detererined
owing: , -

in accoraapce with the foll

{2) Material and equipment:
i) Cardboard: Approximutely 1 1/2 iuches square
{ gie shde unfiaished, '

{3) Adhesive: Epoxy resin (Epon 826) and dinthylenotriaming,

(3) Testing machine: (nstron or egsivalent) with minkwaum
seule range of 010 1000 pounds, adistable rabe o
¢rass head separation, and seif aligning geips,

et o e U
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(b) Specimen preparation: Cut a minimum of 5 specimens from
each sample, approximately 3/4 inch wide by 8 inches long,
with the fill yarns parallel to the 8 inch dimension. Uaravel
sufficient {ill yarns so that the resul.ing specimen is 25 fill
yarns wide. Prepare sufficient adhesive, by riixing 10 + 0.1
parts by weight of diethylenetriamine per 100 parts by weight

- of epoxy resin, until homogeneous. Pizce two cardboard
squares for each specimen, with the uniinished surface facing
upwards, 3 + 1/16 inch apart and aligned. Place a specimen
over the cardboard squares so that the specimen is centered.

. . Placs approximately 3 trams of the mixed adhesive on the

e . cardboard. Place a second eardboard sguare with the

- ’ unfinished surface facing downwards, directly over the
adnesive on the specimens, align, and press down lightly.
Place z suitable section of light gauge aluminuin over the
made up specimens. Cure at room temperature for a
minimum of 24 hcours taking precautions to protect the
samples from distortion, :

{c) Procedure: Set rate of cross head separation of test machine
at 0.9 inch per minute, Sct grips 3 inches apart. Secure
specimens in the grips. Care shall be taken to align the fill
yarns in the direction of the pull. Load specimen to failure,

- (&) Calculation:

Fill breaking strength (pounds per inch of width) = X B

>

where: A = Lreak load average, pounds
B = number of fill yarns pev inch width
25 = number of {ill yarns in specimen
{e} Report the average of all determinations for each sample.

4.8 Extractable content of sizing. Extractable'content of sizing shall

o ., be determined in accordance with the following:

'

.o o (a) Procedure: ‘welgh approximately 10 grams of sample to

... .. the nearest 0.1 milligram (mg), Place specimenina

Soxhlet extraction apf)ara.ms and extract with 100 milli~

D iiters of methylene chloride for a minimum of 2 hours at

W approximately 3 c¢ycles per hour. Remove specimen from
oo 0T e the Soxhlet and dry in air (under a fume hood) for a mini-

' ‘ muin of 1/2 hour. Place in an oven and dry for a mininum

T P
FAECR o LD
m.&.’gwI-‘L"’}wi\‘“““ﬁn‘i‘ih‘}r s




e R A SR I A S L AC I AN A A S S & A A L e A Bt R RC Y SR T AT TR L ERIT R e SR TR LS SRy

HS-CP-139
March 1k, 1969

S 0 N R e

of 1/2 hour at 165° £ 5° F. Remove specimen from the oven
and cool in a desiccator to room temperature. Weigh
specimen to nearest 0.1 mg., Place specimen in a furnace
for a minimum of 1/2 hour at 1150° to 1500° F. Remove

bras mis s b e e e Ak«

. specimen from the furnace and cool in a desiccator to room
temperature. Weigh specimen tu nearest 0.1 mg. .
. {b) Calculation: Exiractable content of sizing (percentj =-§—:—g— *¥ 100
| h where: A = initial specimen weight, grams
: B = specimen weight aiter removal irom
; ' - the oven, grams ]
1 - £ = specimen weight afier ignition, grams
j . {c) Report1 the average of a minimum of 2 determinatiors for each

. sample. , .

4.7 Jgnition loss. Ignition loss shall be determined in accordance
with the following calculation: ‘

(a) Calculation: Ignition loss (percent) = (-%Q A 100

{ ) where: A = initial specimen weight, grams (from 4, 6)
N : o C = gpecimer weight afier ignition, grams

(irom 4. 6)

{b) Report the average of a minimum of 2 determinations for each
sample, :

e
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~APLiOVED: ~ [HS-Cr-105

Adhesive, Case Winding Resin

1. MATERIAL. RESIN, EPOXY

1.1 DESCRIPTION. The material is a mixture of a dxglyudVI ether
of bisphenol A epichlorohydrin type epoxy resin and bis-(2, 3-epoxycyclo-
pentyl)-cther in liquid form.

. 1.Z CLASSIFICATION. Not applicable.

2. INFORMA.TION AFFE CTING PROCUREMENT,

2.1 SUPPLIERS AND MATERIAL IDENTIFICATION Suppliers and
material identification are provided below:

SUPPLIER TRADE NAME PROGRAM SPECIFICATION
Union Carbide ERL 2256 Sprint 11181401XB
Corporation Poseidon WS 8023

2.2 PROBLEMS. None identified,
3. ACCEPTANCE CRITERIA. (Attached)
4, TEST METHODS. (Attached)
NOTES:

A. Other specifications for ERL 2256 containing similar requirements
are as follows:

SUPPLIER TRADE NAME  PROGRAM  SPECIFICATION

Unicn Carbide ERL 2256 Minuteman HPC 133-08-2-3D
Corporation HXS-2-17
BE3 HPC 253-02-2-4A

B. Viscosity limits ot 5. 0 {0 7. 0 polses are necessary for the Poseidon
program because of the luug winding time for the Poseidon case.

C. Poseidon specification includes requiremenis 'and tests (performed
by Bacchus) for working life, tensile strength, and elougation.

88
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¢ é(&,’ gd‘}xf ;‘iisj& Epoxy ( R{J 2256)
CPD/ 2 - 2p —£9 Materials Manual Unit 2,83.5
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NOTES (cont)

LR S m e i

D. Poseidon specification deletes requirement for specific gravity and
determines viscosity by ASTM D 1084-63, Method B

.
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HERCULES SPECIFICATION DATA SHEET
RESIN, EPOXY

The material is a mixture of a diglycidyl ether of bisphenol A epichloro-
hydrin type cpoxy resin and bis-(2, 3-epoxycyclopentyl)-ether in liquid form.

3. ACCEPTANCE CRITERIA

3.1 Physical and chemical properties. The physical and chemical
properties shall conform o table 1.

Table 1. Physical and chemical properties

Values

Property Minimum Maximurm
Specific gravity 1.155 1,175
Viscosily, centipoises 500 900
o
Wzight per epoxy equivalent, 135 145
grams per equivalent
Water conient, percent .- 0.1

3.2 Workmanship. The material shall be uniform in texture and free
gf impurities or any other defect that would prevent its use {or the purpose
itended.

4. TEST METHODS shall be in accordance with the {ollowing procedures:
4.1 Specilic gravity. Specific gravity shall be Jdetermined at 25°,'25°

centigrade (C) in accordance with method A of AS'TM D 891-59. Report
the average of a minimum of 2 determinations.

4.2 Viscosity., Viscosity shall be determined in accordance with
AST D'1545-68 under the following conditions:

(a) Invert the tube until 3 consecutive readings agree within

U.1 second. This reading shall be reported as the
result.,

$0
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February 20, 1969

(b) Report the average of a minimum of 2 determinations in
centipoises,

4,3 Weight per epoxy equivalent, Weight per epoxy equivalent shall

be determined in accordance with the foilowing:

(a) Equipment:

(1) Pressure bottles, Fischer Scientific Catalogue
number 3-100, or equivalent,

(2) Canvas or cloth bags.
(3) pH meter Beckman H2, or equivalent,
(b) Reagents and solutions:

(1) Mcthanol-polassium hydroxide, 0.2 normal {N),
standardized against standard hydrochloric acid
or potassium acid phthalate to bromcresol purple
indicator,

(2) Pyridine hydrochloride solution, prepared by either
of the two following methods:

(a) Dissolve 27, 0 grams of pyridine hydrochloride
crystals in 3 to 5 milliliters {ml) of water,
Add 500 ml of redistilied or chemically pure
(CP) pyridine and shake t0 mix,

(b) Carefully add 19,5 m! of reagent grade hydrochloric
acid to 400 m! of redistilled or CP pyridine.
Dilule to 500 ml with more pyridine and shake to
.
(37 Bromcresol purple indicator solution, prepared by
dissolvinr 0.1 gram of bromcresol purple indicator
in 100 m! of methanol,
(4) Mathanol, anhydrous.

{5) Pyr:dine, redistilled or CP,

91
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HS-CP-105 :
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(¢) Procedure: Weigh anproximaiely one grawr of sample to the
rearest &, 1 milligram, transfer to a pressure bottle and
add (pipette) 50 mi of pyridine hydrochloride solution.
Stopper fhe boltie and swirl to effect solution of the sample,
“Preparc a blani by pipetting 50 mi of pyridine hydrochloride
into a s¢eond pressurg pottle, Pluce the {wo boutties in
‘canvas bags or wrap in strong cloth and place in a steam
-or boiling water bath ot 98° « 2° € for a minimum of

“ 4 hours. After neating remaove the bottles from the steam
bath and allow to cool to room temperature. (Do not
remove the wirappers from ke hoitles while they are hot
or attempt {¢ hasten the cooling by immersing in cold
water.} When the biottles have cooled to room temperature,

g Dot Uped e s et P A"

PR & 1/ T

loosen the wrappers, uncap the bottles slowly to release 3

any pressure and then remove the wrappers. Ringe down R

the insides of the bottles with methanol and then guanti~ - 3

tatively transfer the material from each flask iato a clean §

dry heaker. Rinse each flask at least twice, fransferring \

the rinsings to the beakers. Titrate the sample and the blank 3

with 0.2 N potassium hydroxide solutionto apH of 8.2 + 0,05

using a freshly standardized pH meter. Add the titrant at X

2 moderat2 rate to pH 6,0, then dropwise to pH 7. 0, and n

then dropwise to pH 8.2 + 0, 05 walting approximateiy 5

seconds */ tween each drop. §

. N . T, : t - }QOO W .‘

(d) Calculation; Weight per cpoxy equivalent = 16-A) (W R
where: A = sample titration, mi 4

B = average blank titration, ml

W = sample welght, grams !

N = normality of the potassium hydroxide !

sulution :

L (e) Report the average of a minimum of 2 determinations, \g
4.4 Water content, Waler content shall be determined in accordance E
with ASTM E 203-64, except the end noint shall be 10 secords. Reposrt 3
the average of a minimum of 2 determinations.
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HERCULES SPECTFICATION DATA SHEET

>

. . - i
i MATERIAL. CURING ACLET, AMINE BLEND B :

1.1 DESCRIPLION. Tonox 6040 is an epoxy resin curing agent., 7The material i
R & liquid cutectic mixture of various aromatic amines, consisting of 40

percent metaphevrvlencdiamine and 44 percent of an isomeric mixture of
methylencdianiline,

AR AP o SRR Y

1.2 SLASSIFICATION. NA

2. . INFORBATION AFFECTANG. PROCUREMENT

2.1 SUF2LIERG ANO MATFRIAL IDENTIFICATION, Supplicrs and material ident:ifi-

cation are provided below:

BUCPLLER RADE NAE PROGRAH SPEG [FICATION
Unireyal, Inc. Tonox 6040 Posciden F/S, £/5 WS 8026

2.2 FRIBLLME,  (Nene identified)

' N i e e W
%,

3. CURPLNCE CRITZRLA,  (Attached)

4

4, TEST MeBops.  (Attached)

a

NOIES
AIANEL A0

* SRR LN R AT '-91-‘._

%A, Iaformation regarding Tonex 6040 can also be found in Material Uonit Mo,
2.3.% (ERL 2256 filsvent winding resin),

Poac.iuan

B, Poseldon prodactepeculiar specification W& 8026 containg requivements
and test methods for working life, tersile streagth and elongsifon of
wixed adhiesive as used in that progran,
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HERCULES SfECIFICATION DATA SHER2
Curing Agcut, 4mine Blend

Tonox 6040 is an epory resin curing agent., The material is a liquid eutectic
mixture of various aromatic umines, consisting of 40 percent metaphenylence
diamine and 44 percent of an isomeric mixture of methylenedianiline.

3, ACCEPTANCE CRITERIA, Acceptance criteria shall conform to the following:

3.1 gChemical composition. 7The chemical composition of the curing agent, as
determined by geas chromatographic analysis, shall be in accordance with table I.

Tabie I, Chemical Composition

Ing"ediggc Percent
—
m - phenylenediamine 40 + 4
p.p' - methylenedianilire 36 %4
0,p' - methylenedianiline 812
Other chemicals 21 macimun j

3.2 Titratable nitrogen. Ti{tratable nitrogen content of the curing apeat
shall be not greater than 19.0 nor less than 18.0 purcent,

3.3 Moistur~, Moisturce content of the curimg egeet shall be not greater
than 0.4 percent,

3.4 Workmeaship., 1Ihe curing agent shall be in & liouid form, manufactured
to assure a uniform product free from Swpurl¢ics and contamination that would pre-
vant $ts use for the purpose intended.

4,  TEST METHODS, Conforaance te arceptance <iiiwria shall be detormined
in accordance with the follovliny procedures,

6,1 WYisual examination. Samples shall be visually examined to deterwing
compliance with 3.4,

4.2 Chemical comnosition, The chemicel cempasilion saall be deteruined in
accordance with the following:

8. Aoparstua god veagents

Dual column pas chromatograph with tompersture programsing and
thoerme ! conductivity detoctar fsee fipuie 1),

]
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Hamiliton Micro Syvringe 10 microliter (pl) capacity or eyuivalead.
Reagent Grade - :thanvl (MeOft) and Di-Butyl-Fithalace (DLP)
Metaphenylenedi wnine (MPDA) 99 + percent purity

4,4 Methylened aniline (4,4 MDA) 99 + pérccnt purity

Chromatograptic colunn (six feet of 1/4 inch stainless stecl
tubing packed with 15 percent Apiczon L on 80/90 Anairowm ADS).

b. Operating conditions

Coluan conditions 220°-300° cantigrade (C) and hold ;
st 10° C/minute. g

Detector block temperature _300rJ C %

irnjection port temperature 300° C

farrier gas Holivm (He)

Flow rate 70 milliliter {ml)/minute j

Filamcay detector current 150 mitliamperes ;

Sample concentration P ogram (g) of sample/S ml MeOil

Sample size S-pl ' é

¢. FPreparation of standavd. Weigh into a 3 ml volumetric {lask approxi-
mataly C.4 g of MFDA aud 0.4 g of &4 .47 MDA, Add suf{icient DBP ingevsal
standsrd to give a final concentiation of &0 allligramfmiliter (mglel).
Recerd the woaight of these threse zorponents o the necagest mililgram
{rg) and dilure the flaszk to the ssek woth M, Shoke the Flask unthl
8il of the solid material is cowpletely in solutien.

d.  FPrepuration of sewrle, Weigh Inte a 3 ml velwssteic flask sppronimsisly
1.0 g of curiog agent. X sufficiont DEF 0 pive §inal concentration
of &0 xp/mil, dilute 20 the mark with MeGi and shaks until all the guring
agent has gune into szlution,

5

&3

€. Colums greparseion,  Bike out a new column gt 00 ¢ for sbout & hours
with the 10 wifsiowte of He fiowing thogugh, o ding the colunn 3t 2040
C inject five S-ui portions of prepaved sampie oue 8{ler the other. Wail :
unt%i these have all come through the roiusa,  Theo c*?i the column 1o
230 and tun 8 $-ul sampie frow 324 to 3CDT € et 1O Clatavte. Held
3t 3007 € and Inject (ive wore 3.1 ramples and wait until aéi have €ome :
tharough, Geol te 2287 €, injeat & sarple and progves te 3007 O 8¢ 167 04
winute aad conpare the & sample/A stondagzd with the previous run for each
of the thica compunents {A * peak atwa)., 1{ the rotios 2o sisvflar, the
calumn as pow peady to run the stsadard solutiom, 3 the seeomd run hag
higher ratiss. dope the goluma with five more 5+, 1 injections,
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Detewnination, Injret a S5-al portion of the stoudued. Follow this with
a minfmum of three S-pl injections of prepared sample. A duplicete
standard will be run after each group of sawple injecticns,

Calculations for stenduxrd., Using the chromatogram obtainsed from the
stondavd, calculate the area of the MIDA poak, the DBP peak and the
4,6' MDA peak. From the weighings of the standard find the wuight of
MPDA, wﬁight of DBP and weight of 4,4" HDA. Kuowing the above six
weights and areas, calculate a factor for both HMPDA and &4 .4' HDA in
the following menner:

He of MPDA
Wt of {ntornal gtandard
Factor MPLA » Acea of MPDA

Area of iatornal atanéasd"

We of 44" MDA

Wt _of foternal standard
Factor 4,4° Moy = Arca of & &' Mps

Agoa of internal stendord

Calculations for sample. Wsing trisngulation caleulete the aress 2k
the following poaks in the sawple chromategraph: MPHA BBE, 2,4° MDA
and 4,4° MDA, Caleylate the following ares ratios

Area of MPUA Area of ¥ .4° MbA Arca of 6,6° MDA
Area of DBP Arez of DAP &reg of DBP

Pind the welight of DBP welghed into the sawple sad the weight of sample
used, Calculate the peyceatages ef each of the three canpoaseats in the
tuting agent using the folloving foreules:

. {Arfs of %ﬁﬂ\)
Prygent RMPDA A {HPUA factor Wares AE Gar ¢ We of D8P » 104G
Wt of curing sgent Yemple

Parcent 3,6 Mhae _ £4,4° ﬁﬁﬁ ,ﬂﬂ'ﬂr‘< rvg ng 1ﬂﬁ

’ ¥t of curixa ggent spapie

(Itﬂ "‘*f‘a& S{§
FPercent &,&° MDA« (4,47 MDA Factorll Apez uf ”ﬁ? LAHE of BEP o« 100

Woef cuting sgeﬁ( §$g§§~

A ginisem of thyee &sw =% shall be fesied snd the gvevrags of hesg te&s
will be zeported o twe significany figerss.

Tisrstable nitropen, Fercest Lityekdbie nirrogen chail be deternmined in

gecordance with &.3.3 t&rnug& &.3.5.

The fellwwing eguipment shall be uwssd.

Cotomel refeqvnce vlecirode.
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HS«Cl- 1644 %
7=-23-70 :
b.  Giass electrode, ol purpose,
i
¢, Bechean Zerowstiz b meter. '
4.3.%2 Reageuts. Ihe fu lewivg reageais shall be utg .. §
&, heetic scid, placia |, Americen Chemiesl Society @ 20) resgent grade.
b. Acatic anhydride, ACS reagout gyads. ;
¢. Potassium ocid phthalate, primary utandard, :
_ ¢. Perchioric acid, &L3 reagent grade. .
% 4.3,3 Pergbloric acid but Lion,  Werchliorice w id solution, 0.1 asormal () £
; shall be pre y@t@d as fo iacdb._ , i
) $
8. Place spproxiumately 250 wl of glacial szcrie acid in <« 1000w} voluse- :
b. 484 B to ¥ mi o 70 percent perchloric acid or 18 2o 1l @l of &2 peveeni :
pevchiiovic acid and nix. :
. Add 20 ml of scetie anhydride and mix. ' :
d. Bbilute to woluee with glacial acwiic acid and oiz, ?
e. Shapweyr the flask sy let wtund fov & miniawn of B haurs, :
: '
. ¥eigh 9,85 1o 8,39 Evs b0 the seatesd 9.1 wg, of dyied sutassivm sei §
phthaizze tuto & I5d-mi bedbaei. i
B, A8 50 te 100wl of glaeisl acatic acid, eril and bear gantly watil eld i
. gt the ?vtas jum scid phitgliate han diaaaived,
3 3
3 . X
i [: 30 foel t2 room fesPetaiude, imdatse Ehe elseivadec {n tha ngepis, aud
S Titrale potentioneiricelly Witk the mesnshizele 2aidd. .
3. Bmt g blank delessisatien. ;
, 3. Cateslste sersalifty of perehleric sclii 43 foil s ;
'f
Sermality of perebleria atie = Spmrp i
% %_
whese: W7 welight of potreniem aid pRihalate, g .
v, v walume of perihiagic acid reguired 12 28U¥als Sdmg ., EY: %
y y i
V., * wolumg of peychingie $aid feguited Lo tilvadr lank, nl

&

et et B R

L
» kS

4L.F8Y v retipisratl of midlleguivaient weizht of podasv.eam anid
.\:n“;%\; §;gc
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3 % 7-21-70
: } k. DMNormality betwecn duplicatc standardization skall not differ more than
i 0.001.
i
.4.3.4 Procedure. Titratable nitrogen shall be determined as follows: L
4. WVeigh a 2- to 4-milliequivalent sample, weighied to the ncarest 0.] mg,
into a 250-ml beaker.
b, Add 50 to 100 m] glacial acetic acid and werm the solution, if necessary,
to completely dissolve the sample,
c. After the sample hasgéiSSOIVed, let the solution cool to room temperature.
d. Place the electredes in the solution and titratz potentiomatrically with
the stardardized perchloric acid solutioen,
e. Perform s blank determination,
f. Calculate percent titratable nitrogen as follows:
(v, ~ v,) (&) (0.014)
1
Percent titratable nitrogen = - 2 w x 100
e where: V1 = valume of perchloric acid solution required co titrate
3 the sample, ml
oli
'?ﬁ , V2 = vyolume of perchloric acid solution required to titrate
% : the blank, ml

N = normality of the perchloric acid selution

W = weight of sawple, ©

f

0.014 milliequivalent weight of nitiogen

: 4.3.5 Alternate titration procedurc, Alternatively, -the standardization of

the sample titration may be performed visually using crystal violet indicator pro-
! viding that the sample coloration does not interfere with the observation of the
blue-green endpoint, The same method shall be uscd for the standardization as for
the sample titration. In case of dispute, the potentiometric titration procedure
; shall govern,

; 4.4 Moisture content. The moisture content shall be determined in accovd-
% ance wicth ASTM E 203-64. A 15 percent salicylic acid in methanol solvent shall be
used for this determination,.
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7-21-70

SUPPORTING LATA SULuiARY FOR AMINE BLEND CURING AGENT

o No. of -
Data lots Average _Rapge of data
Propertly source tested result Low | High
Chemical Composition
m-PDA, percent Uniroyal 6 40.9 38.1 41,9
Hercules/Bacchus | 6 41.1 39.3 42,7
p,p'-MDA, percent Uniroyal 6 35.6 33.8 36.8
Hercules/Ticchus 6 35.1 33.6 36.8
o,p'-MDA, percent Uniroyal 6 8.5 7.6 5.2
Hercules/Bacchus 6 8.1 7.8 8.6
f Other, perceut Uniroyal 6 16.1 13.3 18.4
Hercules/Bacchus 6 15.8 14.9 16.3 -
Nitrogen, percent Uniroyal 5 18.4 18.2 18.6
Her-~ules/Bacchus 7 i8.4 18.0 18.7
Moisture, parcent Uniroyal 7 0.1 Nil 0.2
Hercules/Lacchus 7 0.31 0.21 0.35
- [

100 » .
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APPROVED: ’:Jﬁzfihuaﬁ,) ‘ HS-CP-102, Amendment 1
:& |_General Purpose Adhesive

' Adhesive, Epoxyv luesin Base . ‘
CPD/ME Rkl . . Materials Manual Unit 2.1.20 5

HERCULES SPFCIFICATION DATA SHEET

1. MATERIAL. ADHESIVE, EPOXY RESIN BASE ' ‘ -~

1.1 DESCRIPTION. The adhesive concists of two parts; Part A is an epoxy
resin containing a suspensoidal gelling zgent (Bentcne 27) and a polar
agent (methanol). Part B iz a liquid amine containing an accelerator.

2, INFORMATION AFFECTING PROCUREMENT

2.1 SUPPLIERS AND MATERIAL IDENTIFICATION. Suppliers and material identi-
fication are provided below:

L T AP OIS L LRI Nl 4% I T T B HOT T T TN R W T T R R e

; SUEPLIER TRADE NAME PROGRAM SPECIF1CATION
; Hysol Divisicn EA 946 Sprint 111813108
The Dexte- Corporation Poseidon WS 8994 -
Hibex SDS

2.2 PROBLEMS, None idencified

3, ACCEPTANCY CoITERIA, (Sections 3.3, 3.4, and 3.5 of attached specification
HS-CP~102, (9/1/67))

e Y gy 0, T e

i
i L

f 4. TEST METHODS. (Section 4.4 of attached specification HS-CP-102, (9/1/67))

; E
: NOTES :

E A, Poseldon specificution WS 8994 d=letes requiremeat and test for Fiow of

: Part A; adds & requirement for Viscosity of Part A tested in accordance

with ASTM D 1084463, Mern.d B and identified exceptions; and adds f
acceptonce critecia limiting te unumber of foreign particles in Part A ;
and Part B.

VRN gty [T

B, Amendmeunt 1 corrects supplier and trade name listed in paragraph 2.1 of
ccver nage, identifies Poseidon criteria for ioreign particles in note %
A, 8ad adds note C,

C. In an effort to con.rol foreign particles in the material, Dexter now
screens both parts of all EA 946 prnduced through a 100 mesh screen
prior ro performing acceptance iests on the material.

191
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K,,ﬁa%:*: e, fdhesivs, Epoxy Zesia Base

G20/

”"J.’gi Materiale Manuel lini« 2,1,20
! . . . . EERCULES SPECIFICATICH DATA SH=XT

1. MATERIAL. Adhesive, Epoxy Resin Base

epoxy resin containing a suspensoidal gelling 2gent (Bentonz 27)
and & polar agznt (methencl). Part 3 is & liquid emine conteining
an accelerztor, :

1.1 DESCRIPTION. The adhesive consisis of two parts: " Part A is an

2. INFCRMATICH AFFZCTING PrOCUREMENT ' )
¢»1 SUPPLIER3S AND MATZRIAL IDENTIFICETICI, S:uppliers and matsrial
identification are provided velow:
) : SPECIFI-
SUPPLIER TRADE NAE PROGRAM CATION
Shell Chemical Co. Epon 946 © SPRINT 11181310%
- POCSIDON WS 8994
( 2.2 PROBLES. Nome ideatified

3¢ ACCEPTAMCE CRITERIA. (Sections 3.3 and 3.L of atteched specificetion
© ES-CP-102, (9/1/¢T))

b, TEST METHODS (Sestion b.+ of attached specification H3-CP-1C2, (9/1/67))

1. Coverpage prepered to provide Materials Manuel Untt tdentificscion and
' to rofloct axceptlions contained in PCSEIDCY spec.

2, POSEIDON specification WS 8994 deletes requiremeat ead %test for Flow of
Part A and adds a requirement for Viscosity of Part A tested in accordance
vith ASTH D 1084-63, Yethod B and ‘dentified exceptiors.

102.
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1 September 1967
HERCULES INCORPORATED
CHEMICAL PROPULSION DIVISION
SPECIFICATION
ADHESIVE, EPOXY RESIN BASE
1. 8COPZ

1.1 Scepe. This specification covers one type of adbesive consisting of
an epoxy resin base with an amine curing agent,

1.2 (Classification, The material shall be of the following type:

Type 1 ~ Epoxy resin with filler

2, APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date of invitation
for bids or request for propousal, form a part of this specification to the
extent specified herein.

STANDARDS

Military
MI1-8TD~129 Marking for Shipment and Storage

(Copies of specifications, standards, drawings, and publications
required by suppliers in connection with specific procurement
functions should be obtained from the procuring activity or as
divected by the contracting officer.)

2.2 Other publications. The following documents form a part of this
specification to the extent specified herein, U. less otherwise indicated, the
issue in effect on date of invitation for bids or request for propessl shall apply.

American Society for Testing and Materials

ASTM E 201364 Water Using Karl Fischer Reagent
ASTM D 638-64T Tensile Properties of Plastics
ASTM U 1002-64 Strength Propervties of Adheslives

in Shear by Tension Leoading
(Metsl to Maetal)

ASTH D 1652-62T Epoxy Content of Epouy Resing

{Coplies of ASTH publications may be obtained from the Americen
Society for Testing and Materials, 1916 Race Street, Philadelpbia,

Pennsylvania, 19103,)
Aeronautical Material Specifications

AMS 3366 S$ilicone Rubber Compound

(Application tor copies should be addres. ' *o tue Society of Autoe
motive Bugingers, Inc,, 485 Lexington Avenue, ¥ow York, WNew York, 10017.)

104
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3. REQUIREMENTS

3,1 Material, The adhesive shall consist of twc parts; &n epoxy resin
(part A) &nd & curing epent (part B) furnished in matched lots.

3.1,1 Part A, Part A shall be an epoxy resin containing & suspensoidal
gelling agent (6.3) and a polar agent (6.4).

3.1.2 Pert B, Part B shall be a liquid amine contalnling an sccelerator,

3.2 Material mucicication. The supplier shall notify the procuring
sctivity of 2ny change to the materf{al fnrmulation or manufacturing processes,
prior to shipping modified material iu response to a contract or purchase
order iavolving this specification,

3.3 Chemical and physical properties, The chemical and physical pro-
perties of the material shall conform to table I.

Table I. Chemical and Physical Properties

Values
Inpcodients
Property Part A Paxt B Mixed Material
Miu, Max. | Mio. | Max. | Min. | Max.
Fiow, inch -- -~ -~ -- o 1/16
Filler content, percent 2.4 1.4 - - -~ - - .-
Weight per epoxy equivaleat,
|grams per equivalent 340 370 -~ - -- .-
Titracable nitrogen,  percent - -- 15,7 18.0 - -
Moisture content, percent -- 0.4 . - - .-
Bond shear strength, »si on .- ~ o 1500 --
ens{le styength, psi - - - - B0O .-
Ulttmste elongation, percent - - - - sQ e
Change in refractive londex,
petween 12 and 192 minutes
Rfter mixing - ~e = -- 10,004510.006%

3.4 WYorkmanship. The materfal shall be unlform in quatfrcy, free of
{mpurities or any defect that would prevent its use for the purpose intended.

&, QUALITY ASSURANCE PROVISIONS

4.1 Responsibllity for {nspectfon, Unless otherwise specified {n the
contract or purchase order, the suppiler is responsible for the performance
of all Inspection requirements as specified herein, Except 8§ othervwise
spectfied, the supplier may utilize his own or any other facilities or any
cowmercial laborstory scceptable to the procuring sctivity, The prosuring
sctivity reserves the right to perform any of the {nspections set forth in
the apeuification where auch lnspections sre deemed pecessary Co #asuve
supplier and services conform to preacribed requirements,
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4,2 lot, A lot of adhesive shall consist of matched lots of part A and
part B with cach part compounded in & single batch without clhange in process
or materfal«s and offered for acceptance at one time,

4,3 Sarmpling., A reprusentative sample of each part of each lot ghall
be selected for testing.

4.4 Acceptance tests, The following acceptance tests shall be performed
on each lot. Failure of any sample to conform to any requirement of this
specification shall be cause for rejection of the lot,

4,4.1 Flow, Flow shall be determincd in accordance with the following:
(a) Equipment:

(1) CGardacr film castiang knife, or equivalent approved
by the procuring activity,

{(2) Glass plates conforming to figure 2. The test shall
be conducted in an area free of vibration,

{(3) A Nordson or Gardner {ilm gage.

(b} Sample preparation: Thoroughly mix the ingredients in
their original containers. Welph the inpredients into
e clean wax-free container in the ratio of 100 parts by
weight (pbw) of part A to 15+ 0,3 pbw of part B,
Thorouphly mix the ingredients unti{l a uniform blend s
obtaided,

(e) Procedure: Condition the sample (approximately 3435 grame),
glass plates, and Gardner {ilm casting knife to 77 4 29,
Pluce the sauple on the top line of the glass plate {n the
horizontal pesition. Moke a rapid, even drawdown using
the Cardner tilm casting kaile, presct to give 0,020 4
0,002 fuch thickness ol adhesive on the glass plate,
lamediately sftey dyawdown, measure the film thickeess {n
3 places usfng a Nordson ov Gagdner file;m gage.. Remove
excess asdhesive above the top line and below the bottom

CIdne, Plac> 1 susll pleces of black thread or brush bristles
gpproximately 1/8 inch long an the glaas plaze as shown in
figure 2, Raise the glass plate te the vertical position,
{figure 2) 5 to 6 minules after completing the drawdown snd
leave undisturbed for 20 4 1 minute, Any downward movement
of eny of the 3 threads shall be measured anrd recorded ss
flow,

10¢
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(d) Report each vesult from & miulmum of 1 determination.

T AR G N ) R AT S TARION

4.4,2 Filler content (part A). Filler cuntent of part A shall be
determined in accordance with the t liowing:

v R

(8) Procedure: All weiphklngs shall ne to thr nearest 0,1 millf-
gram {mg), Weigh & 0, ¥ to 0.8 granm sawple lutn & previously
tared 50 milliliter (ml}; glass besker. Add 0,37 to 0,40
gram of fliter xid [6.5) that has been previocusly dried for
approximately 1 houv st 140 *o 15C° (entigrade (°C), Add 10
ml of chlorobenzene and scir untii all lumps are dissolived
end any suspended matter {& finely dispersed, Transfer the
contents of the beaker fnto & previously tared medium porosity
sintered glass crucible, Rinse the beaker twice with 5 mi .
portions of chlorobenzene each time and transfer the washings !
to the cruclble, Vacuum filter the mixture, Wash the residue ?
with 40 to 3G ml of chlorobenzene, catching the washings in '
the flask., (Reserve the filtrate for 4.5.3.) Dry the crucible
and contents for 30 to 40 minutes at 150 # 5°C. Cool In a
deslccator and weligh,

s

(b) Calculaticn: Filier content (percent) = YN : €) x 190

Where: W] = weight of crucible plus residue plus £/ lrer atd

F = welpght of crucible
C & welpht nf filter aid
W = welight of gample

[
(¢) Report the average 2f & ninlmum of 2 determinat Lous,

P AR o

4.64.3 Welght per #poxy equlvalent {part A), Weight per epoxy equivalent
of parc A shall be determined {n gccordance with ASTH D 1852-62T.using the
fllerate from the fLller conteol test {4.4.2), HReport the sverage of @
ainlmus of 2 determinations,

6,4.4 Tltgsrsble nityngen (port B). Titrawable sftyogen of part B shall
be determined in accerdance with the following:

{8) Lquipment: The folloving equipment, or {ts equivalent, shail
be uaed:

(1) <Calomel reference electrede,

{2) Glase electrude, all purpose,

B T AR

(1) Becknan seromatic pH muter.

RO IR s
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{b) Resgents:

(1) Acetic acid, glacisl, American Chemical Society (ACS)
teagent grade, .

{2) Acetic anhydride, ACS reagent zrade.
{3} Pozaasium acid phenalate, primary svanderd,
(4) Perchloric scid, ACS reagent grade,

(e) Perchloric ascid eolution, 0,1 HNovmal

(1) Prepavation: Place approximately 250 ml of glacial
gcetic acid i{n & 1000 ml volumetric flask. Add 8
to 9 ml of 70 perceat perchloric acid or 10 to 11 mi
of 60 percent perchloric acid and mix. Add 20 ml of
&cetic anhydriae end wix, Dilute to volume with gis-is}
acetie acid and mix, Stopper the fisask and let stend for
& minimum of 8 hours. Weigh 0.45 to 0.50 gram, to the
nearest 0.1 mg, of Jcled potassium acid phthalate into a
250 m! beaker, Add 50 vo '90 m]l of glscianl acetls scid,
stir and heat gently until all of ths potassium ecid
phthalate has dissolved. Cocl to room teoaperdture, {mmerse
the electredes {n the sample, #nd titrate potentfometvicaily
with the perchlorie acld. Run @& blank determira:‘ra,

Mo 4897

{3} Calculation: Hormality of pershloric scid =
‘ vy - V2

Where: W+ welght of potassium acid phtheiste, grems
Vi = volume of perchloric acid requived to titeate
eample, ol
¥; = volume of perchloric ecld reqnived te titrate

biaak, =i
4.8%7 = reciprocal of mililsquivaivat welght of
potassiua ecld phthstate

£3) Kormaléty: The normality between dupiluate standasdi-
estiooe ahsll not differ more than 0,001,

(4} Frocedure: Welgh to the nesvest 0.1 mg a 3 (0 & millleguivalent
sespie fnto 8 345G wl beaker. Add 50 to 100 el glacisl acetice
ecld end voom the coluifea, LF necersary, to completely dissoive
the psample., After the sample hew dierolved, disconiinue uvayming,
exd et the sofution coul $o room temperature, Placw the elece
grodee in the solutien and titrete potentfonetrically with the
etendardired pevchlosic #cid soluting Perfovm ¢ blaak deter-
B‘M! fun,
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{¢) Titratabie anftrogen (percent) = V) - Vzluﬁ"> (0.014) x 100

Where: % ® volume of perchloric acid solution sequlred to
titrate the sample, ol

¥y = volume of perchloric #cid solution required to
titrate the blank, m!
' » normal ity of the perchloric scid solution
W = welght of sample, grams
0.014 = milliequivalent weight of aitrogen

(f) Alternate titrstion procedure: Alternatively the standardi-
zation and the sample titvation msy be performed visually
us{ng crystal violet lndicator providing that the sample
coloration does not interfere with the observation of the
blue-green endpolut. In cove of dispute the potent{omeeric

i tirvation procedure shal) gevern,

N

-

(g) Report the avervage of a minfmum of 2 determinations,

4.6.5 Molsxture content (part A), Molsture coontent of part A shall be
determined in accordance with ASTM F 203-64.

6.4,6 Bond shear strvength, Bond shear stvength thall be determined {n
accordance with ASTH D l002-64 under the following conditfons:

(8} The test pecel materfial shall be 4 by 8 inch Alclad 202473
sluminuer alloy 0,064 + 0,005 inch thick, Yhe area to be
borded shall be free {rom surface fmperfections, vith the
B inchr gdge milled and deburred,

{b) Vapor degrvase the pancis with trichloroethylene ov methyl
ethyl ketone; or degresse by wipiag with 3 ¢lean ¢leth
saturated with trfchlorpethyiene or methy) ethyl ketone
until wo discoloration appears on the ¢lotl, Oven dry for
¢ winimum of 10 micutes st 150 + 5°F, Rewove pawwle and
cool to ambient fempetatuve,

{e) Btch the ares to be bonded {ar the tatire panel) for 12 to 12
sinutes in & solution of 7 phu of concentygted sulfurte esid
€93 1o 9 pescent), § phy of sediv= dlchyomatr, #0d 37 plw
of distilied wated, Remove pinels fomn the foletion god
fumedistely vinse vith gunsing tap water aud {ise! rinse -
with distliled or defonized watoy. Juspect Far wetar Bresks t
during viasing, sed {f waiter breaks ore obscrvad, repeay (b} :
#nd (). Oven dry for 13 to 27 olnntes o2 80 4 5°F or 30 o
34 minutes at 335 o 120, Reweve panele and sliow to cool
to swbicnt towmpersture,
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{d) Apply a thin coat of adhesive, prepared ¢n accordance with %
4,4.1 (b}, nu the bonding surface of cach panel, Assemble ’
the pasels §n polrs using an overlap of 0,5 + 0,05 fnch,

{e) Cure within & hours aftey assembly under 20 to 80 pounds of
welght for 120 + 5 minutes at 200 + 5°F,

(f) The specimens nhall) be tested within 6 hours after cure,

(g} The specimens shall b2 conditioued for 2 to 4 hours at
75 * 5YF and then tested at 75 1 SOF.

(k) Report the average of a winimum of 5 determinat{ons.
4.4.7 Tensile streagth and ultimate elongation, Tensile gtrength and

citimate elongation shall be determined in accovdance with ASTM D 638-64T
uader the foliowing coaditions:

{8) Test specimens shall be prepsted fa aceordance with efther
method 1 or J1 (46.6.7 1 and 4,4,0.2), In case vf dispute,
owihod 1 shatl govern,

{b) Testing of the specimens shall be within 24 bours &fter cure,
{c) The eresahea spaed shall be 0,20 1o 0,25 inch per minute,

{dY Compute vitinmate elongation at the polrt of ruptuge of
the sproimens,

13
{e} Bepott the avevage of a wiolsm of 5 deieswiuitions,
46,78 Hethod 7

{8) The mold (figuse 1) Jor the feal spyoimens shall be ziilcons
Fubber cuonforeing to AMS Y168 except the govvosion, dey
heat yosbsieunce, tompyeayion ser, and low {emgervaiuge
verfsiange trqu!:?ﬂﬁ%ﬁgfﬁhaii wol appiy,

(5} The tesr specimen disonsioas zhall ke o scgovdeme with
typ2 T oof ASTH D 838647 {14 twb o7 woder). Yhe
© gpediern thiciowss ehall ke G115 ¢ GLG10 {meh,

£2) Clesn the mueld by wipbag with & @ty vag.

{8} Brush & veleasy asgent (B4} on the fanide of the woid end
then wipe §¢ oul with gowee,

(¢} Prepere the adhesive in eceovdorece with &.4.1 (h) and
centtlfupe for 13 to N »nirntes at spprovimately 18I0
revolot fons pot minele (o yessve enitapped Rir,

~




A R Ry o, S N B o g R S e G S G AR S N I R A DR ITEINI R PPN By Adrr s

R ANEREUNL 2 . ¢ 205t morat b mras sag2 s AT et e i e . . e s e ST B ATiatd LTS G1sE

HE«CP-102

{£) Pour the sdhesive into the mold carefully, kolding “he cone
teiner as mear to tha wold as possible to avoid entrapment
of atr,

2k L T

{g) Remove excess adhesive from top of wmold by levelinp with
8 strafpght cdge,

AT,

; {h) Cure at o tempevature of 00 4 599 for 120 4+ % minutes.

3 (1) Remove the mold and ite cooten?n from the oven and sliow

to cool at ambient temperaturc to approximately 1509F,

Fiex the mold until test specimens release snd remove

the test specimens from the mold., Allow the test specimens
to cool to ambient temperatuye.

L ST

N I

(5) vinish the specimen su€fsces flst and parallel fn sccordsmce
with the dimensions specffied in (b).

o I ey et |

Gobio?.2 Method 1T

R (9

RS L SYer Ty

{a) Prepare and centvifuge the adh:sive dn sccordange with
mathod 1}

{b) Cost & gheet oy plate G123 & 9,015 fnch {n thickness end
ef suffieicnt length and width to provide ¢ minimum of 5
specimens,

{c} Cure for 120 & 5 =minutes 2t 3 temperature of 200 + 3%F,

fenen A -

(d) Aftey cure, ¢ refully #Zsmp of machine the specimsn {rom
the sheet ¢ plate.

B R AR

{8) The s ecimen diewnsions shall be {a acgordsnge with :
wethod 1. :

4,4.8 Change in sefragiive fades, Change in vefractive lodex of the
aived sdhoive shatl be Setecmined {a accovdance witd the folloving:

3 o

~

H {a) Equipment: ~ i

DS CT VSR N

£13  ae Abbe' type vefraciometsr eguipped foy saietsining ;
Lespetatare Opmtrel.

{33 & oold hoving inside dimensione of sppronimacely
8.038 x 3 x 3 inchea,

{2} Baxple prepatation:  Poepazs ¢ sesple of spprevbmatiely 30
groms of adnesive fn accordsnce wigh .41 (b} exeepl thex
sfter the tnpredfents ave combined tha airleg shall be
conlinued for & minisaw of 3 aimdes,

111 3
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fe) Procedurc: Fill the mold with the adhesive mixlure and
yenove the excess by leveling with a straightedge.
Majntain the temperature of the mold and adhesive mixture
At 75 + 3°F, Determine the refractive index st 25 + 0,29C
of the adhesive mixture at 12 minutes from the end of the’ T

mix time and again at 192 minutes from the end of the mix
° . . time.
X .

L T AT T P T S E B

NTIRATIHIAN 2 Vg

(d) Calculation: Ghange in refractive Index = (refractive index
8t 192 minutes) - (refractive index at 12 minutes),

(¢) Report the average of a minimum of 2 determinations,

4,5 Packaging aud merking inspection, The Inspector shall ascertain

that the packaging end markiug conform to the requirements of this speci-
flcation, :

; 5,  PREPARATION FOR DELIVERY

5.1 Packaging ¢ i packing, Packaging and packing shall be Level €,

5,1.1 Level C, The adhesive shall be packaged and packed in containers
complying with the rules and rcgulations applicable to the mode of trans-
portation, As a minimum, protection shall be such as to prevent dcterioration
of the material during shipment aund ensure safe delivery at destination,

- 5.2 Marking., Marking of containers shall be in accordance with
MIL-STD-129, and shall include, but not be limited to, the following:

; (a) Title, nbmber, and revision letter of this speclfication,
(b) Manufacturer's name,

(¢) Material: Part A or Part R,

; (d) Lot number of Part A or Part B,
(e) Matched lot number,

(£) Date of manufacture,

(g) Contract or purchase order number.
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! 6. NOTES
} 6.1 Intended use. The material is intended for use in the manufacturc
B of rocket motors, '
g 6.2 Ordering data. Procurement documents should specify, but not be
' Iimited to, the following:
§ (a) Title, numuer, and revision letter of this specification,
: (b) Place of delivery, |

[NV

(c) Place of.inspection.
(d) Request for test results,

6.3 Celling agent. The suggested gelling agent is Bentone 27 a&s supplied
by the National Lead Company.

6.4 The polar agent. The suggested polar agent is methanol (nominal, 95
pbw methanol and 5 pbw water),

6.5 Filter aid. Filter aid found satisfactory for this cest {s Celite
as manufactured by Johns-Manville,

6.6 Relcase apent, Release agent found satisfactory for this tes. is
pC-33 silicone greasc as manufactured by Dow Corning Company.

6.7 Supgested Qrggggi. A suggested product'capnblo of meeting thiw
specification {s Shell Epon 946 as wmanufactured by Shell Chemical Company.

6,8 Storage 1ife and conditions, Storage life and conditions are showm
in table II,

Table 1I. Storage Life and Conditions

§ Storage Life

: Material (from date of manufacture) Storage Conditions
% Resin (Part A) 12 mouths 0 + 159F in closed con=
i ) tainers in a dry place,
- 6 months 60-85°F in closed con-
| tainers in a dry place,
¢ Curing agent 12 monthe 60-B5°F in closed con-
4 (Part B) tainers in a dry plice,
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Except as otherwisé specified below, this data 1s the exclusive

property of Hercules Incorporated and may not be disclosed,

duplicated or used by others without the specific authorization

of Hercules Incorporated,

{i) This data, if required to be delivered to the government

by Hercules Incorporated, 1s furnished to the government with

the rights prescribed in the Armed Services crocurement SR ,
Regulation 9-203(b) '"Rights in Technical Data," :
(2) These restrictions do not apply to data which is availlable ;
to the general public, which is already of written record in the

prospective user's files prior to its receipt through this source,

or which has been lawfully obtained from a third person under

clircumstances permitting its disclosure or use.

(3) Hercules Incorporated assumes no responsibility for the

use or application of this data by others, including those

authorized or permitted to use, duplicate, or disclose the dats,

in a manner other than specified by Hercules Incorporated, or

as authorized in writing by Hercules Incorporated as a result

of a request from the user,

Custodian: Preparing activity:
Hercules Incorporated Hercules Incorporated
Ailegany Ballistics Laboratory Allegany Ballistics Laboratory
Gumberland, Maryland Cumberland, Maryland
114
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SILICONE RUBBER MOLD
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f NOTE: ALL DIMENGIONS ARE IN INCHES ?
: AND ARE APPROXIMATE
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Figure 1. Mold {or Tenslle Specimens ]
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E : _This end up for test

L [Start adhesi;A

This a ‘ea shall be ‘ee of dhcs e for test

| 7T,

Place threads or bristles

Lines on plate

This area shall be {rec of adhesive for test

¢

(—-
f(—«-——-wu-—-—h
€

¢ 12
l

NOTE: ALL DXMFf’SiONS ARE IN INCHES
AND ARE APPROXIMATE

Figure 2. Glass Plate lor Flow Test Showing
Relative T.ocation of Threads for Test
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SUPPORTING DATA SUMMAKY FOR EPOXY RESIN BASE ADHESIVE

No. of
lots Average Range of, data
Peoparty Data source’ tested result Low High
Fare A
Filler content, % Dexter Corp. 12 2.99 2,51 3.41
Shell Chemical 35 2.95 2.50 3.30
Hercules /Bacchus 14 3,08 2.80 3.30
- Hercules /ABL 18 3,04 2,46 3,28
Veight per epoxy Dexter Corp. 12 355 346 367
equiv., grams/ Shell Chemical 35 348 326% 368
equiv. Hercules/Bacchus 14 358 350 368
Hercules /ABL 19 353 330% 369
Moisture content, % | Dexter Corp. 12 .18 0.11 0.31
Shell Chemical 33 Q.19 0.02 0.39
Hercules/Bacchus 14 0.18 0.10 0.22
Hercules /ABL 18 0.14 0.06 0.30
Part R
Titratable nitrogen, | Dexter Corp. 12 16.65 16.21 16.84
% Shell Chemical 34 16,62 16.30 16.90
Hercules /Bacchus 14 16.36 16.10 16.70
Hercules /ABL 16 16.62 15.98 17.46
Mixed adhesaive )
Flow, inch (see 3.3) | Dexter Corp. - - « -
Shell Chemical 22 Conforms | Conforms{coniorms
Heveules /Bazchus - - - -
Harcules/ABL 17 Conforms | Conforms{conforms
Bond shear strength, | Dexter Corp. 12 28136 2120 700
psi dhall Chemical 35 2544 1560 37350
Hercules/Bacchus 14 2155 1640 3389
Harcules /AL 16 2102 1156 2949
Tansile atrength, Dexter Corp, 12 1656 180 1740
pei Shell Chemical 34 1233 Bl2 14405
Hercules /Bicchus 14 1304 1078 2000
Horvules /ABL 17 1237 7G5 1762
Ultimate elongation, | Dexter Corp. 12 67 St 75
% Shell Chemical k3] 69 51 94
Herxcules /Bacchus 14 94 80 W10
Hereulas FABL 17 66 30 89
i1?
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HS~CP-102
1970 December 10

SUPPORTING DATA SWMCIARY TOR EPOXY RESIN IASE ADHESIVE (CONT'D)

‘ No. of ;
Iats Average | Range of date
Property Data source tested 1vesult Low High
Change in vefractive | Dexter Corp. 12 i 0.0055 0.0C48 | 0,0060
index, between {2 | Shell Chemical 13 0.0056 0.0°050 | 0.0062
and 192 minutes liercules/Bacchus 15 0.0056 0.0047 10.0064
“ after mixing Hercules /ABL 7 0.0054 0.6050 | 9.0058
|

*Early specifications for this material allowed a minimum weight per epoxy
equivalent of 320 grams per equivalent. However, due to difficulties
experienced at ABL in using the material, the minimum limit was subsequently
raised to 340 grams per equivalent.
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APPENDIX A-5

PRCGCENDURE FOR BONDING INNER AND OUTER CASES, CIC DESIGN

Bond one (1) matched inner and cuter shell as follows:

1. Buff the inside diameter of the cylinder portion of the outer
tube with emery cloth #150 until the shine is removed, Chec’
by shining a flashlight through the nozzle end and observing
through the forward end,

2, Clean surfz.es to be bonded on both inner and outer shells with
a trichloroethylene dampened clean rag, Wipe dry immedistely,

Weight Innex

Quter

i A € o e £ e RN SN PR TN T €AY NS STTICINON T ot AR NITIONC BT RS i it

, 3. Slide the inner shell into the outer shell until it bottoms
§ out and check the distance of 4.0 » .10 from the pole face to
} the fwd fete of the outer shell. Record.

4, Mix a batch of Epon 946 (100 PBW) and 946B (15 PBW). Use
lot __ (946A) and (946B).

5. Palnt a heavy coat of achesive to the buffed surface of the
{ cuter shell I.D,

6. Paint a heavy crat of sdhesive to the machined 0.D, of the
matchin inner shell, Reasove the temporary label prior tc
coating,

7. Paint the ¥ inch machined step at the aft end of tha inner
shell with 8 heavy coat of adhesive,

8, SRii{de the inner shell into the outer shell uatil {t bottoms out
and check the diztance from the pole face to the fwud face of
the outer shell, Compare with step 3 and racord,

SRR N

9, If thare 18 no resin bead sround the skirt cavity, place resin
there to & width of 1/8 to 1/4 inch,

10, Usge gaure swsbs only {no thinners) to wipe swaey the excess
adheaive on the exposed porvion of the ocuter shell I.D. and
tn the aft doms 1.0, ares.

i1, Vipe sway sll other adhes{ve contamingted surisces.

B AN

rd

12, Place 2 & 1b. weight ou the pole slece,

e

24
arRe~

13, Plsce in sn oven at 140 4 15°F. and cure for 16 hours ainiswm
while standing on the nozzle end.

118
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APPENDIX A~5 CONT'D,

NOTE: Check for adhesive drips every hour and wipe sway as
necessary in the nozzle-dome 1.D, area,

h mr———— T AR AT

14, Weigh unit
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APPENDIX Aw6 ?
KYDROTEST TOOLING AND BIADDER MANUFACTURE '7
Buna=5 silica rubber is manufactured inte & hydrotest bladder usiug the
i following procedure:
: i. Set up the Entec machine per MSY 10109,
2, Install the PRD case mandrel #720619-1 in the machine using
& 3/16 hex drive,
3, lay up 0.035 buna-S rubbsr per Figure I.
4, Cover rubber with 0.003 nylon film apnd tape in place. Keep .
! wrinkles to a minimum. :
? S. Install four (4) balls of scrap glass roving and set rension ‘
to 2 + 1 1ba.
6. Wind two (2) dry helicals and tve (2) dry 900,
7. Cure for 8 hrs at 300 + 15°F,
8, Strip off dry glass and film,
i §. Remove liners from mamdrai,
: 10, Assemble liners per composite dwg. and englneering (natrycticns,
*-'
;]
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3

Manufacturing & Iaspection Record

3.0 Dia. x 14,04 1g. Motor Case

Inner Shell Fabrication

Dwge 7205311

winding_ Preparation

_HMachine get up installed. Level wind set to .083 lead,

Shaft extension T. I. R. w ﬂ/(/ +

Handrel cleancd properly,

Pole pleces and O-rings installed properly.

Roving (5904, 12-cnd) installed. Lot No, ¢ 3

Roving tension: 1. & o :?o . o 3 [5; °
Vinding
Resin mixed correctly:

Ingredient Weicht, gms, Lot Mo,
Reain 2256 66

Catslyst o, ou 66:’?’9 s

Sequence check of{:

X{XIx1xi0|©

£

o 7

4

Lacess resfo remowed without distorting dome

BeStare and Cure

»

BelStaga: t!w'surted“ ¢ 330 Time Cooplots

areg.

Qo

Date ?Aﬂ/; £
r T

%e‘fgﬁtor‘ No. -

IFE -

776 -

o pchesrt
Cure? Time Started _~_§ ’efé‘(? &t g”ﬁ é) %%,

Yiee Comwlets o7 /A0 at 700

®p,

Date

s LA Fam s o A

AL o

3924
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4s Machining and Stripping A T Operator No,

Parasator Actuals

m

Units Xdentified $IN g0y 8/N =y

Dimengions Measurced | Hin. Max, Min,

2,83 Dia. Nom. PRy 2,542\ 2.847 2572

2828 ¥ o002 N 2273 ) 0 BXG | .E29) 7.828

RIS PWEEY B 2s4 P Yl P AT

060 + 010 | .C&y Do | .pgal., dega
260 * 010 2ol 2¢0 D58 2.8F
5.85 + .03 C-F55) ( B2 | 2.860) 2.55F

2.806 ¥ +0%0 R G Fos | 28057 2F8¢ v

= 0072 Dia.

5. Finishine snd Packing

Coatiny mixed coryectly:

Iageediont Welphe, pmS . Lot No.
Adhe: fve ,

Catsiyst :g»'; | S (ff} %‘%M

?"‘E?“' & ; . .
Thimner . e L 7‘_/‘5-72_7,._

Cure: Time Sterted Mut Og,
at

Tise Completed /{/iﬁ]

Final Welght {2 4"’7‘5“/” £ .?J
s / §/N _ &~ 2970
- ) Wt . A Whe W/ 1T 28 Pe
132 ' ?

o
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5. Pintehing and Packisg (cout.)

%’% Clean up work performed satisfactorily. . 3 G4 f '
!

Supervisor Review v/ A Date P~/ 7 )

[} -
Engineezr Review W Date 7'-2 &L
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Manufacturinz & Inspection Record

3.0 Dia, » 164,04 12, Votor Case

Inney Shell Fabrication

Dwge 720531-1

Qerator Ko, .

1., Windine Presaration

Machine set up installed. Level wind set to .083 lead. Z i i -

4

Shoft extension T. I. R, ___ 8/T . 4;’77/ -

Mandrel clegned properly.

Pole picces and O-rings installed properly. g/'?Z

Roving (5904, 1Zeend) instalied. Lot o, L.CH5 B 4

D
Roving tension: 1. “J;ﬁ» 2. 2- 3. Z;%.” . 3 3 1~

2. Vindins

Besdn wixed corvecsly:

Ineredien:t Yeichbt , ers, Lot No.
Resin ,g_,lfb (20 AL -3t
cacatyecfg, 4 G 29 o1 8 -G
- BYTES e LRI ol A

Segquence oheck off:

\¢ . F I
A Tay x ;\ Q
, s
i SN 13
1
ol
Excoss resin revoved wvitheut distorting dors srea. . ' 3 -
3. BsBte-e pnd Cure
i ¢ IT1™ O -t g Vroa
BeStage: Time Stoveed  { -~ Tiow Coeplete S5 <
. " e - T
Date ~— 0 ST VR
. " Waed -
Cure: Tire Startes 205 4 st 200 ®p.
P, - .
134 Tioe Corplete ’3~3 <0 at j("@ O, - f.’
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| o 5 %
i 4 Machining and Stripping perator N, \
: i
Peramster Actuals
Units Idencified 8/% co 2 S/N oo ¥
Dizeraions Measuzed Max. Uin. Max, Min,
2,835 Dia. Neonm. 7:’(1/ ‘ oy
+ ,002 p - <
2828 [ 1002 pta. 2.0 |2.729 ] 2. F3002.F>7
: + 004
{ R .
060 + 010 oo 587 oy
i
; « 260 :: 010 ,;..5"& 2L
: 6.85 + .03 [958 .95
# $ nﬁao x ‘ .?
2805 002 pia. |s2,704 2. 75 /7
5. Finistine ead Pockinr
Coating mixed corrcerly:
? Ingrasdicnt Weisht, i=s. Lor XNo.
Adhesive ~
Catalyst
| Thinner
f AN NP A A N . O KRNI WP M ety ST S AL S PP
i
} Core. Time Stattad st 5.
q Tine Corpleted at °r.
Date
5 Final Veigte {grs.} :
§/n $/%
wi. Lo . i
; ) 133 §
&
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5. Finighinz and Packing (cont.)

Clesn up work perforced sstisfactorily.

Superviseor Review Date

Enginecr Review Date




e . ey

Cqe2./78
Manufaecvring & Ingnection Record o b

3.0 Dla, » 16,04 12, Vator Case

Juney Stell Yatrication

Dug, 7203311

. Z

Sperator Yo,

io Windine Prenmsvavrion

{ Michine get up installed, Lzvel wind set to 083 lead. /ny/
- Staft evtension T, I. R, L O20 ° '/ J,% 7[
* Handrel clesnsd progeriy.
i $ole picces and O-rings installed properiy. v/&f?’ f
Roving (5904, 12-end} installed. Lot Ne. P4 4 | /fﬁf

_Roving temsion: 1. ATt _ 3 v 2 . /J?r/
ﬁ e VWindiny . . ’

Resin cixed correctly:

Ingredient velcht, ey, Lot Na,

Carsivsse ﬁ . > '@ E Eg

/i

Geguance check 288:

xIxlxlxix!x!lO

§

[P

: A . . &
Excess rexiy vevowed witdtout dleteriing done sres. A{.ﬁ»’“f?

NP A TN AW 10 MRS pud it
FAsE——

I, RB~St2-e gl Cove

5 oy A
Beijzeze: Tioe Stavied ‘i'f_;fﬁ Time Copiate £3R -

} E
4 , . b e :
; 3 t"ﬂs /}” . fa 3 e ;
i Bace LA/ STl | ;

Curer iy Trmrsel 4N . 3 fl 0-{_ :




e s
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Ze

Jperator No,

Machining pnd Styimning
Parazeter Actuals
Units fdentified s/n ys'-;" ' SIN o9f
Dizensions Measured Max. Min, Max, Kin.
‘ 4 002 .
2828 1003 via. |2.72F [a.fad |a.5a75|2.72F
1w
3.736 * Q04
* - -039 Qia» 237*?,3“ ;:"735!9‘, _Z"?.?J"f“ 2' ?'?‘}féf
oeéc i OGEG 2 aég’ . "6 C
« 260 ?'_' 010 .2.‘.;‘ . t;%{ffn .
.83 & .03 l¢.pr3 IR ANA
TR
4 OO0
2806 1007 dia. |2.204 ' 2.5 § /147
Finialin= snd Pgexing }
Coating vixed c@rrectiy: ‘
Ingrgvient Wefohe, pos. ilat i3
Adhes jve ;{
Catalyse !{ ;{
] [ 262
Taiazer L i D
i nm.\ww PO 3, S
A \ ! i,
/ =
Cure: Tize SGuyted { . W f' ¢, ,%gt-a{
] T . 0/
Tioe é:?-wiesaé y 1 et ¥. /g fi
, v ] \
7 Date -

Fiea) Veight (gma.)

878 pe TR 5% srgr e I

LR SRS R L SUEN
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3. Mnishinz and Packine (cont.)

Clean up work perforred satisfactorily. ;,E G tvf ,

Suparviacy Reviev f:{ ' é 55 za.g,_&,e{zi Bage f¥ =2~ 7

Eogineer Raview ‘23‘4? P Date /O *F« PR
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Manufzeturiaz & Iasyecticn Record

3.0 Dia, » 14.0% 1z, Moror Case

Inner Stell Fabrication

Dwg, 720531-1

@erator NO.

1o Windine ¥resaration

Hachine set up installed. Level wind set to ,083 lead. ',/Q
Shaft extension T, I. R, ayy 8 /55 .
Mendrel cleegned properly.

Pole pleces and Q-rinzs installed properly. _' lﬂ/
Rovingz (S904, 12-end) installed. Lot No. A1/3/ 4/ . /f} '/

Roving tension: 1. __ / 97 2, Lol 3. 2 v Wesva

§ 2 Viading . .

Resin wmixed correctly:

Inoredient Weicht, crs. Lot No.
22 78 ,

Resin oo -
s R /0C &4 /

’;?'.l‘v 4

.
Cataly:s: 1“'2 K% - 29 s

Sequence check off:

xlxtxlxlx
¢ ’wié/ia s/t‘

Q

£
Excess resin rezoved without distorting doma areas Vi .762 .

3, BeSta-2 gad Cure

«

e . "
BeStaze: Tize Stacted /5\.5 0 Tice Cozplete 7' (

, o~ . LA
tate jo - f2 PR R
.. - f":""<-\ - -“‘,,. O -
140 - ok AT
. - ""
Srie O 0 Ao

gcprodJced from
o3t avallable copy,

750,

ey

e



i

h v < e mipambateer o o .n...\..,..‘}'
J &, Machining acd Strinning . s ‘ Operater Yo, i
3 13 . ) - . %
, Paraceter Actuals % N
‘ Units Identified s/N 04.”"7 . SIN g0 ¥ ;
a :v ;" V p :;
Dimensions Measured Max, Min, Hax. Min, i
i
i
+ .002 ) | ‘ ,
= 2.828 T 00t pia. |2.72% 2729|1729 2,727
?‘f + ,004 .. |
2,736 | (000 pia. 27395 273347 2.038512.73 % ;
E w0z o0 | Lor it S
B i .2§O + L0110 24 7 Y %
; + .000 ’ .
“. 2.806 | (002 pta. [2,FF 1. 7045 fr#T ;
|
’ E
1 8., Finishing and Packine 3
i
Coating cixed correctly: :
: [a) ¢
Ingredient / Vefeht, sgms. } Lot XNo. ;
Adhesive - i \ ' t
Catslyst _ i
‘Thianer
¥
' {
e }
" Cure: Time Started at °r  _ i
Tine Cozpleted - at o, g
{ \\I / ;
: Date 3
Final Veight (g=e.)} ‘ 3
s/¥ $/N _ %
wie g4 §
3
141 :
i
!
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Pinishinz an

4 Packinz (sont.)

CIegniup~work'pérforced~s&tis§ac:crily.
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Suparvisor Review

Date

. Engineef‘ Review

N R T e Al e L
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S/ns 1,10

Manufacrierine & Inspection Record

3.0 Dia. x 14,04 12, Motor Case

Inner Shell Fabrication

Dwg. 7205311

v

Qerator 3o, -

.

ie Winding Presaration

Machine set up Installed. Level wind set te .083 lead, prded
Shaft extensfon To I, Re oo/ 5 o 74473

Mandrel clesned properly.

Pole picces and O-rings installed preperly. ?%

Roving (5904, 12-end) installed. Lot No. Af 4 il

Roeving teasion: 1. o L _R” 3. R~ . '74‘{__
2. Winding o )

Resin oiixed corzectly:

Ingredient Weicht, <y, lot Vo,
Resin 2278 gev ABL RY
Catelyst FTomen 1§ ABe 7

Sequence cheeck ofl:

X 4
x| x|x]x|xIxlO
o l | u’i “- |
Zxcess resin removed withoue distorting docs sred, "}78{
3. p-Stace snd Cure PP )
3-Stage: Tize Started <5 /3 Tice Cozplate o7/ ¢*
vate /- RL - -7 4€ )
fure:s Tioo toevepd O v Q?’J:' -,
Tirr frorlies fO030 2s 300 Do

Date f/- 2372

et A e s




Overator No.

& Vsehirinz and Stripning

Parazeter Actuals
Units 1dentified S/ g o ' S/N cfd
Dimcnsions Measured Max. Min. Max, Hin,

—cn aan,

L

+ 002
2.628 . 002 via. {2,727 | 2, 7275 2. 725 | RFAT

4 *+ 004 2.73¢) 2735

2734 . (000 pia. |2 7IF V2 FFE|2,.73¢] 2. 7347 |

i' 4 i

; 0O6° i 0010 R g/ ’(,"f f

| . + 010 - |

f 260 * 1258 2L §
+ .000 R .

2.806 | 092 nta. | 2-Fp y 2705 yiiaa

5. Finishing and Packine :

Coating wixed correctly: "

Ingredient Weighe, gmg, Lot Yo, ‘

Adhesive G/ ' Tl s G |

ts ys ol 7 I/- L) . ; ; ..’u

Al Lie s : |

Thioner 2 o yons H2oars gL Ls vt

Cute: Time Stavted O at /70 %9,
Time Cocpletsd '13‘3’69 at /4P o

pate [-2F- 7t f3r-

I
H
'
i
!
1
§

Final vWelght (gzs.)

s8/x _gsee S’ _ &8 6401 8
wte 1L Jg. Tt 12/ $ad fIiz

SSpstat genre sV S e s Ce sy
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$. Pinishinz and Packinz (cont.)

Clean up wvork perforzed sacisfazctorily.

3970

Jupervigor Reviev ,(!ﬂ l!m Date

Pugineer Review £ & &:m;ﬁ Date

S <ws SR R

.t//??r/?/
ASx £
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1.

SR YIRS T SR WSRO R TR

Sept amber 27, 1972

Hanufacturinz & Ingnection Racord

‘3.0 Dia, x 14,04 12, Vetor Case

Inner Shell Fakrication

Dug. 720531-1

Yindine Prevaration

»,

Operator o,

Meehine set up installed. lev:l wind set to .083 lead. gge
Shaft excension T, I. R. 014 ° geo
Mandrel cleaned properly,
Pole picces snd O-rings installed properly. geo
Roving (8904, 12-end) {fustalled. Lot No. ﬁgé"'»' . Z80
Roving tension: 1. L 4 2, _2*4 3. _ A% . &2
f2, Windinz . ’
Resin mixed correcily:
Ingradieat Weierht, cors, fot .9,
Resin A25p 100 Aoi- 1y
Catalyst TOA/OA’ 2? zei__gf
Sequence check off:
X xlxIxlxlix|O
el B e ;,/E ./l - ’ I I
Excess vesin reccved without distorting doce area. &80
3. P-8taze and Cure
BeStage: Tims Sterted (600 Tice Comniete £ 0
tace /4 i TR 7 g
Cura: Tiox frazen: L E3C - X 0=,
it Zirlin: R3O e Ss0 v-,
146 Date f2-4 T2 7 &g

Repreduced from
bert svailable copy,

e T



TP RR D WAL D Atoe Bk ek & we 8 4 ae mr anmn o

Septenber 27, 1972

fs Yachining and Strinsing Geerseor Xo. ;

Parazeter Actusle ;

;

Units Identified S/Rpy) sIRo/sR '
Dimensions Messured Max. ¥in, Max. Min,

20828 +o°°2 R o - -
= 002 Dia. |z, 729 (7. @A g 720 |7.72F

2,734 * <004 , A
- 4000 Dia. {2,735 V2. 7%/ a2yl 2,73 #
060 + .010 243 L F
' 260 + .010 bose 3 LY
..3085 + .03 C.F5y L.ESA |
+ .000 . P
2806 | (052 pla. (2 TOY ZeFdS v

S, TFiniskiro and Paeking

Coating vixed correcily:

Innedient Belohe, ms., Lot o, ';:

Adhesive 946 A ' S0 e - wo ‘
Catslyst Gy¢ & V5 - figy s bo 1
Thimer  ACcfowe Ho AL - ta X
Cure: Tirme Started G0 O at rg8 %%,
Tioe Cocpleted KA D g0 /w0 O {

pate /28" Ti. w28

Fioal veight (gs.) §

s/s 4SOl sis LS. 02 £%0 -
wea fd 3 EAmms e, (AU Ghemc . §30

D P A PV e T

i Aol

A v i I S T g e B



Septenber 27, 1972

3
.

S Pinishinz end Packine (cont.)

.

Cleen wp work pevforred satisfactorily.

. -

. 3924

y ‘
Supervisor Review f? é/ Qﬁdcgé(f ! Date /2 -~
Eoginear Review ' Date
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Septeuber 27, 1972
e 7 W
Vanufacturine & Tagqaee=ion Nogard

3.0 Dla, x 1L,0% 1-, Yeosor Case

Inner Shell Fobricasion

Duge 720531-1

.

. 22&!’3 tor s,

1. Windino Presavacion

¥achine set up installed. Level wind set to .083 lead. /,f[f

Shaft cxcénston Te Yo Be _NZC o //’f‘/

Mendrel cleaned properiy.

Pole picces and O-vings instslled properiy.

Roving {5504, 12-0ad) instelled. Lot No. /7004 o/ g 45
Roving teagsion: 1. /4 2. 2.5 3 /3, /J?'J
2. visdino oo

Rezin mixed gorseeziy:

Inesredicrs Wedeht, r-s, Lot Yo,
Resin 2255 yeo 7L 2

Catalyse - y :
B 4 s ok g3l 7

I xIxlxixdnlOo
v L ;Miwiw %W Lo T -
) Excess vosin vevoved vithout distorting <ore aros, ;"gff/

3, BeSta-e a4 Lor

BeStage: Tize Seirges B2 IO Tice Comslete g_‘f:...g"-’ﬁ

-~
. o -3 Penes -3 ;:Jj - P e Yasd 3~
Cure: Tt muerenr L0 R £ o v SUERRS

W mrva e oy

.“. . . [N PR . ;‘l . ra
TorL oot Ll umfe . —_— .
L]
N
Sate 1o ST 2 ;:;j”? %

149




wlopelowld &Hig LIV A

L
s et il

é4e Vachining 8=4 Strinsins Dpevotor o, ‘
Paraceter Actuals 5
Units Identified sl & /3 SINO /sy ’;
Dicensions Veasured Yax, ¥in. Max, Min, s
+ 602 L
2.823 7602 pea. 2.5290 l2.727 (R F272.7z2¢er
2,734 + 0oL ’
» - .l:':'} Dia. 2, 73;' 2. 73 ‘f’ }1'7‘3_?(}" ,2—,7 ?‘?/ 3
050 £ 010 ot s~ 2P i
' 260 & .010 [ ass 260
6.85 + .03 £, g 5c rg5é |
+ 090
2.805 | 9o oia. | F0F 2,505 JFE7

&, Finightie~ and Packine §

Coatiug cixed ecorvectly:

i
:
Ingredivat Vef~be, r=s, Lo Y. {

Adkesive Q’.Jé:. i 3 b
Catalyst Q"_,gsg i3 VL :‘:’fﬁ,i, Lo ,‘

A o TR 4 . - . ;
Thinser  aCETI e NS 355
Cure: Tice Starsed _J7-J T O,

ner o 12 |
Tise Corpleted f f{{‘f} 3 gt 1"3£‘3 _a?.

Final velighs {jme.)
s/ 013 s L - Jes
e fTps 4 Y LD .

£ 150

e
e e WX L ]
¥ "‘W«"’i\%x e AN R e AR




5, Pinfphine pxd Packing (cont.)

Clean up work perforred sstisfsctorily.

»

+  Supervisor Review é zﬁ Z@?gyf{"

Septerber 27, 1972

GG

Pate JZ=L® > i

Enzineer Review _;f:f . %&M

pata f2=-27-72

i51

.

it

P

B e e e AR+
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i,

%

Panulpeturine & Tpenectioy Racord

3,9 Dia, ® 1o,04 1~, Yaver Cage

Inney th-el) Farricearion

Duge 720531«

bindine Preparation

Level wind set o 0353 lead.

g/ F .

Hachine set up installed,

Shafr ecxtension T. I, R,

Eandvel gleaned properiy.

Pole pioces and Qevinzs dnstalled properly.

Qo2 r28
Sept. 27, . ¢

-

’

%Qragﬁf . .
/YT

A

Tad )

22 87

Rovisg ($90%, 12-cnd) fastslled. Lot to. 4A< 2,25

o~ _
Roving tensien: l. A z. ?'3’ 3. :5 N L2y 24"
Yindiog '

Resin sixed coryserly:

Inpradient Peleht, fnss R
Resin e A - Vi
2 5" -T2 LLis. ¥

Catalyse ‘?f’ o

(3

a2y

Segurnte cheek off:

%ﬁ“}:

|

Eavess Tesin revownd witbout siscortieg dove aves.

BeStaca and Cuve

ey

Begtage: Time Stagrad P 7 &0
ﬂ‘!}!"{»f - . ;: > ox 3 “?‘i 3 . e ' h‘i‘éz\"ﬁ ‘ ““"A“Q ?‘

. .
Yize Coplete S 47 1 i




B

&, Machining end Stripming Op_rateg No.
Favarates hetuale .
Undts Identified 8/ 95" sIND /6 ;
Pinengfons Measured Yake Hin. Hax. Min.
’ [ e
!
+ ,002 |
2828 _ (o2 ots. [2.927|2.72¢ |2.72¢ 2 720 ‘ .
. ~ o] ; ;‘i
273 * 008 . T
- 000 Dis. {2734 | 2733 |2,735T2. 734 L
{ i
050 & .00 e s Y L
260 2 LOV0 - e |
, 4. 83 + 03 é’?’}u}wﬁ é'gds"‘% ; ;
+ ,000 . i ) :
2.805 . oc2 pta. |2.97Y 2, Fe 6 Y474
i
%, Pianishing and Packipa 4
: %
Coatisg vixed correetly: ' i,
= T oy
| Ingredisnt ahe, £¥ 283 No, ; ;%
Adhesive oy o LART -l g P
2
Cazalyss g # R3A1-8 ) fﬁi - ﬂﬁ} L é
) | k P
Thtones - ACprean o gk 44k =

iz
Nropiop b SAs

ture: Time Seevzed 09 1¢ s JHG %.

Tive Corpletad ng’fé‘* st /9D OE,

L Y

osze J2 Frond J b g F

é

gl \‘L'\"' - 2

st

R ORI LTty W e i

§i% _ L s/ s € P i VA
U E 3 o
t e LA g S 4 A

kN

[ 4

£ 8K

% Floal veisht fgve.)

5

o A AL L AR O




IR eyt v ok M AL b st o e = %

B ‘Sept. 27, 1972

5. Finishinz and Packine (cont.)

Clean up work perforred satisfectorily. :j f’f

]

A ’ |
Supervisor Revig&{.ﬁ(/};/éjw — batc /2 =20 =P

Engineer Review ?:652. /F\?M pate /A° {7" [

e ¢ Ao A A3 | o AP AL e S LA A T it g2




L L T T Yo Aok 2 S 4 s 2" e e At s e rmre i et = 1+ soime 41 i mmmaramn o wos mommten cmm (e oo e mamr e s s e imre errar e S e o rans

Sept., 27, 1972
Tpe 111 1 &
yanufacturing & Insnection Record

3.0 Dis. x 14,04 1o, Motor Case

(=l Inner Stell Fabrication

Dug. 7205311

« |
Operator Yo, l
1. Windine Preparation i 5
. : , l
Machine set up installed. Level wind set to .083 lead. ~ lv § i
Shaft extension T. I. R. 028" A X 4
Mandrel cleaned properly.
- Polc pieces and D-rings installed properly. b6 } 4
Roving (5904, 12-end) installed. Lot No. ﬂﬁf--u . (o C§ ,
- . R —— I
. Roving tension: 1, T 2. 2x 3. 2.//9( ° LGS ’
i
2. Windinz . . !
i
Resin mixed correctly: ;
Inoredient Welght, oms, Lot No. i
Res{ , S f
| esin 2286 (oo éﬂz. 2§ |
Catalyscl_ 400 2-7 , f/gl. .
Sequence check off: :
X|Ixlxlselxlx|O
A e
Excess resin recoved witheout distorting doce avxea. ,[

3, B-Sta-e and Cure
B-Stage: Tixze S:arted /('50 _ Tice Cozplete /_4‘/;0
vaze A2 "2/, 72 _/ 2




N g Septe &/, LYIL -
| 4, YMachining and Strissing ~Operator
Paraceter Actuals
Units Identified SIN 517 SINo/ &
Dimensions Measured Max. Min. Max. Min.
&
2828 _ 002 pta. |2.727 |2, g2¢ |2.52F7 | 2.72F
j
, + .004 :
; 2236 _ 000 pia. |2.730|2.735 |2,73¢5| 5, 725757 |
- {
_ 060 + .010 Lol  oCF | §
1 I
1 .260 * .010 s g5 . 25 |
: f
‘ . 6.85 i .03 {' 3‘_4'6 Z-F&b‘ﬁ I
2.508 + +000 o _ | :
P S - 002 Dia, [0l |RF0FT | 2. 705 /147
i
S. Finishing and Packine
Coating cixed correctly:
Ingredient tefoht, ems, Lot No.
Adhesive Zﬁ"/fé f} ' 50 4 foi 5 ‘
- / :
Catalyst Fys [2 72 A3 55 :
Thianer Arerent - L O A3e 49 2/ 2"5/5
Cure: Tire Started 2/ so _ at _/</7D °F, : _ ’
Time Completed 47/ /" at /‘7/0 °F. .
/ / ¢t
Date /3/v8/?Vv 19y ¢ :
77 i
* — / * H
Final veight (gz=s.) o |
SIN 1y 007 s/x 1S _¢r8 3972° |
-~ ' Ofl vf. 3
wt. _JyV 9« v _ 38 G40 3970 !
v i i
'§
156 !
| !




Ld Add -t g ot

.

TS TR

5, Finishinz and Packing (cont.)

Clean up work perforced satisfactorily. 35 L "/

. -

Supervisor Review 42/"' @dz " I')‘ace / %Af’/f) 2~

Engineer Review 72-4. /Z.,—vs—-a Date /— S A 4 ;




; , ‘ i . C*ﬂzaﬂ?ﬂ e
! Sept. 27, 1972

! . ) Sy 20
Manufacturiny & Ingvection Record

3.0 Dia, x 14,04 12, otor Case

Inner Shkell Fabrication

Dvg. 720531-1

: L) '
. Operator ‘o,
1, Wind'ne Presaration- - : :
‘ Machine set vp installed. Level wind set to .083 lead, (6% |
& | i
| Shaft extension To I. R. Lre . 4 i
'2 Mandrel clesned progerly, - !
Pecle picces and O-rings inscallcd properly, é 67 s i
. 1
Roving (S904, 12-end) installed. Lot No» A4 <. Y. Lgs

Rovinz tension: 1, _ 2 2. 2/, 3 (s o bis
7 *7

P 2. ¥iadinz . .

Resin mixed correctly:

x Ingredient Vefght, crs. Lot %o, ;
Resin 2285¢ _ /00 flL 2« o |
’ Catalyst 7'02 X 6oyo 29 ' &é4 7

Sequence check off:
I 4

| |
NP XXX XlXO
t A d ks |

Excess resin recoved without distorting doze area. b 6% Z

3., BeSta:e end Cure

BeStaze: Time Started _C 245 Tice Complete J & 30

rate _y/2-3022 _ 6 69

Curo: Tioy Ctarted OSSO0 it 260 °%

158 Tiza Corplese 0 Ton 2t R e O,
| Sate _42-3p0-22 A wi

R
. WA
ARSI




M e 3 e S i

R

B . - septo —2\7’197"2~

- g i
d4¢ Machinine and Stripning Operater o,

(Y

3} racetet Actuals

Units Identified SIN g} 4 sINo2 o

Dicensions Measured Max. Mina. Max, Hin,

-.0020ia. |2, 72 ¢lagay|2.7282.727

E 2,73, *+ +00% p

.:- g. - 0000 Di‘o gl 73‘ 207}‘ 2'7} 2'7_;¢ l
060 + .010 ,6¢e | L0l 3 :
i
260 + .010 Yrs 1, 2c0
i
e85 & 0 lpgrs A dz
+ .000 ’y
2.80% | 002 ofa. | 2, 704" 2.5 4 J/¥%7
| ;
§ % ¥Finiskinz and Packineg ;
i
Coating cixed correctly: :
Ingredient Wefoht, gms. Lot No. ‘
Adtesive a : 4 "B o ‘
‘ - v - AR s . ¢
Catalyst 54{“./_,, /7« Sl L %
Thinner | /-, 4, Nz 76/ T §
/'./'/"-.«'_ ?
Cure: Tice Started o - =& at [/ 7¢ °r. %
Tipe Corpleted " £7C  ac _ /.72 °F, %
pate /3 /)3 3924 4
Final velght (g=s.) g

5/3 L 7 s/N C L2 < 2 WA

T

wto LA 2o v _LL:L+AS Y s
J .

159

4

P

2%



.
L}

S. ZPinishinz aad Packing (cont.)

‘sept. 27, 1972

PR SREEE 44
H
-
«
PN
7/

Clean up work perforzed satisfactorily. J Aol «f

- .

: Supervisor Review 42 é ;25'@%/4» Date _/~JF ~> 3
? - ‘ Y

Engineer Review FR . Tss. . Date _y=¥-73

160




TPV RIITUTEIAISAI wnst meensa mmme e mm e a o . B e m e cmmn sas e e Temewen ven

‘ C';-.:;'“:‘.z'{?,’mn
‘j/k) 2 !,: - Ca

Yanufaecturinz & Insnecticn Record

3.0 Din. x 14,04 12, Motor Czse

Inner Stell Fakricetion

Dug. 7205311

AR i R T ST s ot S Il R et e T e Wt

& .
1. Windine Presaration n'"2ger Ho :
Machine set up fnstalled. Level wind set to ,083 lead. _o%6 ;
Shaft extension T. I. R. +0]2 . ' _ ‘%o i
Mandrel cleaned projerly. i
Pole picces and O-rinzs installed properly, _vgo ’
Roving (8904, 12-ead) installed. Lot No. B R 4. 78 |
Roving tensioa: 1, __ L 465 2, 2;5 Es_ 3. AL 1k, /€T
2. Vindins . .
Pes!n éixcd correcilys
Ineredicnt | '«'eith.t, ors, Lot %o, ?
Resin  spy 2254 [00 PBL 2

Catalyst fé/\/o !: 40#0 . ;27 h B é 7 f

Scequence eheck off:

Xix|IxixixIxiO
w

J s v s

ey

T-.cess resin resoved without distorsing coze area, S f

3. EoStace pad Cure

£
o 3~ —— g P
B~8teze: Tize Starced /5 /5 Tire Complete WS S ?
.{?gte £ 2923 _ :(..{.._.,_._
Cuvvas Thrtierial 2380 vt oo °F,
Tize Complete o 3-"5¢ at 7o d O,
Date /-1 73 T

A P st b T o it s it el ettt ottt L g UL T et e s e s gy et N SR TS




1
i

&, VYachining 2nd Strisainz

* Sept. 27, 1872

Paracetér Actualy
Units Identified S/t on/ 8/I8 o222,
Dimensions Measured Yk, ¥in. Max, Min.
£
+ .602
2‘828 - 0002 Dia. zafr‘!? ;,Z:;.g' ?,i}_? 2 f;g’
2.7% 4+ ,004
= .00 Dia. |2, 73551 2,734 12,735 2.7 335
.,060 + .010 . PP .
260 + .0I0 L 248" .2¢4
I {.Fy3 L FHe
+ .000
2.806 | 602 pia, |X.Fof 2. 78, J) 47
S, Finishinz and Pieking
Coating vixced correctly:
Ingredicnt Feight, tus, Lot Na,
Adhesive gy . g »e 1oL 57
Catolyst gy 3 A W2 &n
Thinner ; ;—i;fv',,_ s a8 S5 o/
) LSS "(?"" )73
Cute: Tice Storted P00 at =F op,
Time Corpleted 23 &0 st [ 35 Op,
n 1‘- oy e +Y
Date [~ ¥~ 73 v
Final veight {g=s,)
sin L7 s/v 00k o

Operater No.




Rt bl L IR T E SR e ERA TR T LR I N M aa et S ARG YT AAAITIA LTI B D Shaey,

‘Sept. 27, 1972

°

S, RMinishinz 2nd Packing (comt.)

Clean vp work perforred satisfactorily. 3?7 ‘)

Supervisor Review ﬁ%&_’ !&ste l/ s /;J
Engineer Review ; % ?‘M Date g—-ﬁl.— 7:3
¥




i ' ) . “ C! [ .
sggfz 2';'?%97z

“Br T s

¥anufacturing & Inssectioy Rezard

3.0 Dia, x 14,04 12, ¥otor Cese

Inner Stell ¥abrication ‘
Dug. 7205311
<
1. Vindine Presaration feezuter o,
Hachine set up installed, Llevel wind set to ,083 lead. 39%e

Shaft extension T. T Re __ 040 . g0

{
!
| Msadre) cleaned properly.
!

T e

i fole pleces and O-rinzs installed properly. ¢5D

Roving (8904, 12-end) installed. Lot We, £8L- Y AL

i ) #* ”»

’ .  Roving tension: 1. 2 2, 24 3. 91# . ggo :
2, ¥indinz . :

Resin wixed correctly:

Ingrodient Welcht, ors, Lot No.
Bestn 2206 500 pBL- 24
i Catalyst 75’-"6 < Ju -3 iz: - Z

Sequence etovk off: _ :

X xlxlulslxlO
1 WP b/!,/!s/gug‘/

: fq o
h Excess vesin revoved without distersing doze aves. £ ks Beee

3. BeStace and Cure

BeStagze: Tloe Sterted /4’3’ 40 Tice Cosplete W ¥ <&

Pase /M Y- 7% 78 &H




T . o e et e et o T
BB TR AN AR 50 b o e ot e s RS £ e e et 5 % g S sy A TS e i .

° Sept. 27, 1972

&, Machinine snd Striosiny ' Speretor Jo.
Parazeter hctuals |
Unizs fdesntcified sin aza s/4 gzdi.
Pioencions Measuved Mox. Hin, Hax. Min.
%
|
!
2.828 + -092 . ! |
» 002 Dia. 222 F Y2 zay 2,727 12.72¢ |
!
+ 004 i
2234 4
~ 000 Dia. Lol | g, 778 2.7.4 12,7308 %
060 & 010 xZn X x:
5
«260 & .010 b2 LA P 240 ;
6-35 z" .03 g’f{)“’ 4;{-«5“4‘2—
4+ ,000
2808 . 002 pia. {2, 905" £ for 57} , LIE7
%, Fini{shinz and Parkine
Coatdng mixed correctly: !
i
ingredisnt Lelohe  fms. Lot ¥o. 1%
Adbasive ade fgﬂfﬁ ‘ - e rELie §
- - . A . - f‘ F.3 i
Latwiysi 944 r?:::..i 8 - AEE L ;
Thinney Wl yf;&gﬂoﬁgf Y. f@ﬁ ar %57 i
' . dl‘f'if")
Cove. Tlue Stexted __ fii¢e ae 23  °r,
Tine Corpleted i *% g5 73 g,
i s
» bste 7/ ?/{33 L 3xe §z
: Y 3
Pinal Velght {3s.) g
siN e si __ ¢ 3Y 3 Y '%%
. g2 ¥ e [l Tgms s 3
T SRR PG e T g
X
$ 5 -*‘; .‘.9 365
PRI svvnse f sedin a i udé e il P a;(gwj-:’zv )
3 7

)

N A 5%?)14.» P MWM

¢




A Cae e eee ay s = a

‘Sept. 27, 1972

-

S5, Finishinz acd Packing {cont.)

Clean up work perforsed satisiactorily. SFr

- .

pate /550

%

Date f‘/f}/ 23
77

Suporvisor Review

Engineer Review

-
3
AR AR g7 e A i ,ége,&\m‘“




PRI LA IERIRE SR AT 3 o Corrtmmf o et TV S s i 2

) %

&

v - gl e

3&#&. 27, 1972

6.[.’»7 - J‘:)‘

Fanulacturing & Insoestion Record

3.0 Dia, x 146,04 17, Votar Cose

Junee Shell Vabrication

Duwg. 7205311

%
Operator Mo,
Windine Presaration
Hachine sat up imstalled. Llevel wind set to .08) lead. g re
Shaft extension T. 1. R. O/ b, TR0
fandrel cleaned properiy.
Pole pisces and O-vings installed properly. gEO
Rowing (5904, 12-end) imstalled. Lot No. A5~ Y 280
* L _
Roving temsion: 1. .o e 2 3 2 ﬁt.... . g8o
i"im‘.in? . .
Fesfn nixed corroeily:
Ingredicat Woloht, ere, Lot Ya,
Resin ﬁ»)» YE $Ga &%.;y
Catelyss  yoaag 1¥s ARL- 8
Bequence creck off } h
o s | ,
| a1kl
éf"'#' v g c;zf"-s af'é tf i «";r el
Yreess resen revpued witheut ¢istotiing {ote ated. = £33 f"

& E—-hf tl qéef)
, Tiez Soxplete j?**% T

AL pate Ao L - ?gf Yy
- s ; >
g e o
oo e nlT AP e Foo v
¥ Ao ’i’,"jﬁ ,
Tize Semplete == /% or e,
A e O
ie?

E 4

d

W“_ w’iﬁ;f“ﬂ&w ARERBNE R ‘}SWWWA!WAWW%@%NMJM“M"' R aniod

Fowcan




* Sept. 27, 1972

&, Vachiniie gnd Stripping - ' — Operater Wo..

Yurazeter Actusls

Units ldentified siy 02\{4 ' sfx 0’;{ N

Dicensions Measured | Max, ¥in. Max. j ¥in,
g A it
2,828 +.002 _ :. _ :
= <002 Dia. |9 @27 |3, 537 |2 FAFR.F25 'j
2,734 + +006 _ -f 1
: - .00C Dia. |2.735 [2. 734 | 2.73552.7%," :
060 % 012 Lole | e
260 2 WO T 2. 248
6.85 + .00 L7y 2. 75|
+ .000 :
2806 _ (002 pia. |2, 7055 9. 502 Jr oy
5. Finishing and Packing ' 4 §
Coating vixed correctly: i
{
Ingredient !_.'eiuhtva Fs . lot Mo. _ %
Adhesive 2;/6-. A ' ol E{(z 84" {

Catalyst z.ﬁ;.ﬁ ‘ pres . ErY J
Thiner  CopTep 7o g 28 U /

Cure: Tice Started _C2CC> a¢ /957 R,
A A" Y
Time Corpleted 200  at _yMr Op*m

pate /-7 7" o

Final Veight (szs.)
s/x RS s/ _26 : Lo s

whe /-’Z Pt LR /27 2 .1"_(',)’

A0 Wl ¥ WD L2 o e St s PG Bl L._. G AR bk b AL A el a s (Dl (ATl R e

|
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s
/
'l
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.

5. Pinishinz and Peckinz (cont.)

RETND WL

<~ Clean up work perforzed satisfactorily. o %

Supervisdr Review,

_ Engineer Review Ll Date __ /.o

~T—

L PRI R SIATR FOUTRY S ST WA RS S R YU R IR LT R
I

e el
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‘_ """""" o - T oTTTm T e - - i
14 .
! N - -
'? - L] ' 0“* - .
: Sept. 27, 1972
WO 00 CWZO 35‘,
Fanufacturinz & Inesecsica Record R
3.0 Dia, x 14,04 12, Motor Case
Inner Stell Fabrication
Dwg. 720531-1
&
Operator Yo,
1. Vvindin? Prenaration T
¥y ¢ ;
Machine set uvp installed. Level wind set to .083 lead. 5
Shaft extension T. I. R, _ . .o/2 . - 4E |
!
Mandrel cleaned projerly. :
Pole picces and O-ringzs installed properly. 7% 3
; Roving (S304, 12-ead) installed. Lot We. 2%/, —7 it ';
; Rovinz temsion: 1, = = 2. - 7€ |
!
2. VWinding: . . i
Resin mixed correctly: i
Ingredient weicht, ems, Lot No, ;
—_— !
Resin [y, R P i N l/ i
Catalyst .y, , “ lwr S
: é
Sequence check off: ) i
i !
| x| xlxlxlIxlxlO |
20 AR B RS e e |
| . — ) 1
E Excess resin recoved without distorting coce avea. 7'7{ .
!
3. 3»eStaze #nd Cure
B-Staze: Tizme Stercted 7 ’Je Tice Comlete 2«2
Tere s Jse 7S 7 3’6
Curs: T Caereel Do s Ko 0T 97,
Tize Corplete o 22 2t S Ox,
1 ‘ .
70 Site y /s iz gl
/




v

R a2 Shgielhs S e ey i B R

&

S.

Machining and S+tripoingz
Paraceter _ Actusls
Units Identified s/N 52% S/N gz‘;
Divensions Measured Yax., } Min. Max. Min.
«
+ .002 -
2,828 | 002 Dia: 2,729 2.7y | R.72%5|2 9’;{
.73 + ,004 -
- 2000 Dia. |2, 75042, 735 12 73051 2.773%
- 060 i -010 v"‘,”“ T
260 + .010 ' 2 "3 2y
6085 '_t c03 é(‘f}” é,;&aﬁ
+ .000
2.806 | 002 pia. |2.7055 2,5055
Fin{shing and Packing e
Coating nixed correctly:
Ingredient Veight, ems. Lot Yo,
Adhesive $4¢4 P /2 /213;4 ly
Catalyst ou.r¢ 7 /s X 14
Thisrer g3 2> £z ABATE

Cuve: Tive Stavted /}7../‘{7

Time Corpleted .. € 35 & _ 7

Final Veight (g=s.)
siN D2/

4 L~

gt > Op, ‘{/z S22

» GF
D

s/ 043‘3

vt L f Tams vie [ 1Y %:‘1:" |
v (

Reproduced from
best available copy,

.

ate (r//.fg: ,ZE .

Sept. 27, 1972

Operater No.

)7

™

75

©2rd

2./ C

20

171




o - g

~ o~ 5
"Sept. 27, 1972 |
5. Piaishing and Packing (cont.)
Clean uvp work perforred satisfactorily. $L s
Supervisor Review 42 éﬂ, /ZZ Date /// { /)_?
Engineer Review ' Date =/ ’/ 7z
‘/V '

~
:
i
i
i
i
%

172 '
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*

Manufacturring & Insoection Record

T

3.0 Dia. % 34,04 12, Yotor Case

Inner Shkell Fabrication

Dwg. 720531-1

1. Windine Presaration

Machine set up installed. Level wind set to .083 lead,

2

022 .

Shaft extension T, I. R.

{andrel cleaned propefly.
Pole picces and QO-rings installed properly.
Roving (S3%0%, 12-¢nd) installed., Lot Yo, _ALL Y.

.  Roving tension: . 2 N /%/ 3. 2 .

2, V¥indine .

Kesin caxed corveectly:

Weight, ors,

Igfredientr, Lot No. .
Resin ne sy Jo O 413 29
Catalyst oo 29

Ape &

Sequence check off:

x| x |0

XXX X

CHo2.39¢
Sept. 27, 197

sA) 29,49

o P

Operator No,

/49 :
2/2 4

2/2 5

2/25

22

N LDl o S AT SRy s

¥ b & v ' v *u— -~
s
Lxcess resin reroved without distorting dome area. Yand
3, BeGrnca and Curve
BeStaze: Time Started [/ C Tize Complete 7 20
‘pate /) 1¢/ 73 A
- ‘
Cure: wioy €aepzad _XECC cee 25D o,
ire Corplete A 340 at el O,

dite -/l 7%

st e

i

776

173
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i

4o

5.

Machinine ens Strissinz

Parazeter Actuals
Units ldentified s/ A2 S/N¢eSo
Dipensions Measured Max. Yin Max, Min,
&
+ .002
2.828 .~ .002 Dia. |2,53¢ | 2.3227 2.2 2. 724

* Sept. 27, 1972

Operater Mo

2.734 f .gg’g Dia. {2, 735 | Z. 734 {7 -5
. . . 173 73N TE5SNR.TTH
060 *+ .010 cls 1067
-260 % .010 s 2¢s a7 |
6.85 + .03 R 0 (5T
2.806 100 pia, |2.50 ¢ 2.8¢ 24
Finishins and Packing
Coating rixed correcily:
Ingredient Weighe, s, Lot No.
Adhestve g, 4 PP hge © Y
Catalyst [vd B ¢ AT Sl
Thinner ., 0" ';., P B T i
Cure: Tice Started __ /v ¢ st /s 3@ Op,
Tima Cocpleted J/%S at _g 3¢ °F,
Date Lé, u,/}'; V,'Z_, 10
Final Veisht (gms.) S
sIN LS. 022G st FS 980 4240
wte _fond detice /20 e &Yy ;1 O

174




‘Sept. 27, 1972

.
.

S. Finishinz end Packing (cont.)

Clean up work perforf.::d‘- sati7 factorily. } 2/0

Supervisor Review (?17 @WM ’ %&te C,,[?Z/].?
Engineer Review i'é - ?, N, Date é"é "7.’

175




1.

2.

LRI R ' IR R S P A o e
Cyo2,035
S 4,2

Manufacturing & Inspection Record

3.0 Dig., % 1400‘) 1&0 Motor Case

Quter Shell Fabrication

Dwg. 720531-2

Winding Preparation

Machine set up installed. Level wind set to .250 lead.
Shaft extension T. 1. R. .0 /Y . |
O-rings waned only. |

Mandrel eleancd properly. .

(4) O-rings and mandrel asscmbled properly.

R-oving (5904, 12~end) inst:allcc;. Lot No. 2oJ.3 ,

Roving tengsion: 1. Fov g, R G 3 / 7‘:’

~~~~~~

Winding

Resin mixed correctly:

Ingredient Weipght, grs. Lot No,
Resin 24 5L 509 _,4?3(. ’7

Catalyst  —7Oaih ¢ ¢/erg 1Y Ane 7

Fil) place in 0.200 wide ares st both ends.

8eqence check off:

A0 IxjojupojelxjofrLjLiotlo

o
S

J . - vt - },/ ¢ b o LY “ ;' }'

Level wind resec to .083 lead.

NOTE: L designates lLabel

176

D Jdesignates Dombler

-,

7 gérator Na
24,

}i%fi‘,
v\;if"

&8, dia

e

1/

\

.

R

d

..",
¢

Y
: *

i
3

N
X

1 o ety w0t s AR e bt o i 0




Lt -“

S : - “Operator No.
_ Throat dia, measurements: : S : _
' Unft sertal Yo. simop s ool s/N _OS. O g, .
' Before vinding 2./L8 2. 120
. After winding r 35 {o) v.37¢% | Y2144
Excess resin removed without distorting winding 4& lf?)’
Doublers wound correctly at eech end ‘ ' (ﬁ zzf

"3, B-Stgpe and Cure

B-Stage: Time Started /4 z.f’ Time Completed FH/37

> s

Date 7’/"—’{'7}-— 7 7é

, Cure: Time Started o<’ 0O et 5’95 3, Pe ’ S 'i".-‘ ':)‘
‘ -~ ; ° 4 »”
E ¢ Time Completed 7/ A7 at 240 °F, . 3 o
i '
P . Date _ %7-4- 72 —2 2
'i.
é; . &, Machining and Stripping
?* Paraweter Actuals
. Urdt tdentification | S/N S 22/ smOSoeoz | .

; Y LI

% Dimension Measured Hax, Min. . Max. Min. "

t +.000 I . 3

“, 310 oo ate, | BAO N ISET N3 08P | 3 1KE !

3.000 #.010 éia. | §,020} 2,770 ) 20201 L78C
t.922 ‘ggg dta. [ 72/l /g2 1920} /720
) 4 .00% . RN

. 7 0c2 dta. | 89 2'5’3)"’ FEES ,4,3'3?/
i 2.946 + o010 dta. | 2.6} 2.9¢5] 29971 2. g 14 L
] | .
% 3,0 20:;{1 ,’7,6 at ?Tﬁﬁ?rd, g""'/}’ oL :’1’5)?.’:/’:: "QIJ;)

e R A R B s .




A |

oo

- >m‘ﬁ :'w sav. h .b:‘;), '."‘
PR . . - '] A '(l‘"“»fﬂ,. ?l_. . a',«",'g
C o . L.

o . Operator Ho.
~ 5. Finishing |

Coating mixed correctly:

Ingredient Veighe, gms, Lot No.

Adhesive

Catalyst

Thinner

f Cure: Time Started ’ f ? at P. ’
z Time Complete 7 at %p. x
; Sy :
3 : Date - /V»% .

} . . _

Clean up work performed satisfactorily. 3 G2 l/’
. 4

R L F e G S AT P R

y

Final Weight (gms.) % ¢, le

NG, RS

S/ / s/ 2 2976

Wt. 49/ 5 J97d

I TR 2L A S N
=
la d
-
h
‘ -
)
N

. 4y o ?
Supervisor Review J.fy'/ ?v».vazf:«m ~ Date ’3:/’/?}/}3"“ »

i‘/{ ’/7 M"Tﬂ
Enginecr Review —:&f/ff fr-“w Date 7«;-*'5*»?&’
A et —r"at v .

*

i o A 7 SIS P

-

R T R N TS B R P

SRR,

§e




CHO2.135
Ya g 4

Menufacturine & Inspection Record

3.0 Dia. x 14,04 12, Moter Case

Quter Shell rabricastion

Dug. 7205312

Qerator Ne,

1. WYinding Preparation

Hachine set up installed. Level wind get to .250 lead. ')géﬁ

Shaft extension T. 1. R, _, 026 . 2 8¢

O-rings waxed only. . . ge;?(

Mandrel cleaned properly. g8

()] 6-z‘ings oid wsndrel assesbled properly. e

Roving (5904, 12-end) installed. Lot No. < ¢ 53, ) 28 :

Roving tension: 1. _/ /3; 2o oF '%/ 3. @ ’{:,&- . vand ;
. <.

Resin mixed correctly:

Ingredient Vefzhe, cus, Lot Mo,
Regin 225C Fo AL
i
Catalyst W P 29 ac & :z{-(‘ ¢ »
¥iil place {n 0.200 wide ares st both ends. Zr(
Sequence check off: /

Xy fegodig ol t 1 x]0 !
Al At vl vl A v A AN Vvl feq

['4]
s
ad
L g
Y
b e
[ ]
¥
=

Level wand veset o OB laad. | ' £ & f _

LY

R2: I designates label e
D designates Doubler

2

€ designaces Glass Cloth

«t ?
79




3
Throat dis. veasurements: m"
Unit serial Ho. s/um vo &/n 55 oo ‘~{
Before winding R, /36 R. 797
After winding . 32 2¢ 2.323 T4 ‘E !’
Excess resin removed without distorting winding : s

Doublers wound correctly &t each end ’ é@ 2 :

3, BeStaze and Cure

B-Stage: Time Started _OS A0  Time Corpleted J2 FO /_ff'f é

Date __F-/- 2L L EFT

Cure: Tire Sterted /3 o ag FOO . |
Tise Cozpleted J5 ¢/ ¢ at _ /0 oz,

vate _7. - /-7 2 E&on

4, lhachininz and Strisping

Paraceter Actuals
Unit ldentif{ication sl gg 2 §i8 oo oS
1
Piveasion Meusured Haw, Min., § Max. Min.
$ DL
380+ 900

¢

ROTIFTOMEN B AL A i ATl B % B I SR -

3.%0 i .339 dis. ‘s‘f ?‘; ’:;‘i‘(‘ {il “5&6’« :;;{ﬁ :,?xﬁ‘é' ?

1,922 + 000

. - 003 dis. VS0 2ié { Gage ‘ .
834 + 005 i .

. . 002 dia. {2.736F 2. ¥R

2.946 & 010 éls.

189
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DRES R, 1T G KO M TN

Soetes

T
™ AR

3. PRinishing

Coating mixed corvectly:

Ingredicn: Yelght, gme, Lot No.
Adhesive ‘
Catalyst . '
Thinner
’ S
Cure: Time Started at ¥.
Tize Complete ot °p,

Dote

Operatar No,

Clean up ~ork perforped satisfsctorily.

Final Welpht (gms.)’

s/ s

WE. ] e,

Supegvieoy Review

Englouer Review

+ Bate

Date

LA o W A g RS ST e e

E PAKRRE IR VR C o L SR




MR [T AT ORI I TR YT

Hi-e g

S e e O e e~ a a P x C  Uu

§.
|
!

ey e

Lamhasiads P - ST D VN

AR Ty ATy~

Manufacturing & Inspecticn

3.0 Sia. 1 14,00 1=, lariy

t!inding Preparation

Operccor o,

- Machine set up installed. Level wind sot to .250 leads

Staft extension T. I. R. _1 O .
' Qe-rinas wavad only,
Handcel cleaned properly.

(4) Q-rinzs and mzalval assesblod properls. -

A
> 5y
7 2 3

Roving (S90%, 1Z-cnd) insallel. Lot wo. QAL .

: o i

: - - -
Roving tension: 1. Jes 20 ), 08 3.
Iinding _ SN
Resin mixed correctly:

Irsrelient Veloht, s,

Resin 2,0 J“'Z- i"ﬂ

Catalyst R N >
ranee ——

Fill place in 90.200 vide acca st balh onds,

Sequence check off:

Ad M ad e F—
xlo ,s,0 .x, 0,0, ., > C .
i - el
bbb e 8 e T
. : H - ) ~ i

S, -l

Level wina reset tec .083 lead.

NOTE: L designates Label
D designates Doubler
C designates Glass Cloth

182
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Lt TR g S T IR T T R A T P T SR S A T SR TR T I S M B N Y TR T D e e G s R T S N T RS

e O")&' ator }40
. i SN e AU e
Tl‘IOat diao measur erents: =

Unit serial Yo. © g/y &l 57 SIN 0D ¢

Before winding . 2-/49 . 2. /40

After winding & v 9,392 7 35S f3¢
Fxcess resin removed witlhout distertins windins i 32

5
Doublers wound correctly zt each end i _ - é ER P

B=~Stace and Cure

B-Stage: Time Sterted OEo0 Time Corpleted /a0 AL

Date ___&- F&£ . 73 | Dl

Cure: Time Started 2/ 30 av _ 285" °F.

Time Completed _ /% p i 3 ed Op

a\: -
e
e 33/ 7R _7¢6

L4 L 4 -
Machivie~ and Strisnin:
¢ H - - 1
K Pararetar ; Actusls ~ X
; i _J
: | ft s N N - [ ’ ]
¢ Unit Identification ¥ /N ge " ; S/t _gp ¢ i

; ¢ Dimancien lfeasured | lax. ¥in. b orax. Min. !
H N .
¢ > :
{ : . 009 ' _ i
a ) 'Vk . . R ':

3 i 3.150 = 010 dia. ;;‘/1/ 7 R Yy v j
3 , . : - ‘
| L 3.005 = .010 diz. f :
% 00 SO0 5074 2973 3,077 297/
€ .

+ 009 t . : :
=
), GART 122/

b
-
2
<
(9%
Q.
e
1~
.

)47

.
-
[P SR

¥
»
o
[ab]
wr

e

283 o0z ata. 2.5045 2.833% 453y 2,533

PR

_ o P ! :
2,946 & LQ10 dize g g pn g Pu¥ g .g5) a937/

Ao gy - e
PUSPURVIRIPN AT

L.

R VAR L TR T TN R b A .t 8 001 o0 (R 3o
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3

T |

L T AT R ST SRR A NG Q‘!’!M~_u(

5.

i84

T'iniskins

e 7 o e e i, e i A M e e e

Qverater Yo,

Coatinsg ..iycd corfectl-:

Adhesive

Cetalyst
Thinner .

Cure: Time Sterted P

Time Coxglete \I at l O,
J

R
e et ————
s e e et
e ———————————
Date’ S g 22 i
Ciean up wori performad satisfactorilv, {572&1
Final Veigiht {;o3.)
A ’
R 20 v 806 Lo
Ut’.. FsXJ V. ~.)’(~ 3. ‘
é'éé W QQ ‘»{_ 2 I;!ZJD

Suacrvisor Deview 42:%: \bﬁ é’d{% Dat

Ve \7'/5 —

Engiraec leviow é—*’j;; " ’L“,.'- o Date éf"d t fm 2

©

&
Z
E
3
K]
~2
A
—
&)

st
ol Sltin

[ TR P PRERTIPLS PSR K TN PP L U SO

“

P AP RSN P REPRE T

\

-

3
!
g
3
B

2




2;
a
f.;?
'%:
E
;
%
g
g
&
¥
2

-7

L

A AT O e

ARG

1.

2.

Manufacturing & Inspection Record

3.0 dia. x 14.04 1p, Motor Case

Quter Shell Fabrication

Dug. 720531-2

Windiny Preparation

Machine set up iastalled. Level wind set to (250 lead.

‘Shaft extension T. I: R. = OZ‘}’L .

O-rings vaxed only.
Maicvel cleaned properly.

(&) O-rings and mandrel assembled properly.

Roving (5904, 12-end) iastalled. Lot No. ELB/\ ’5‘/

October 13, 1972

By

Operator No,

D designates Doubler
C designates Glass Cloth

Roving tension: 1. /,JA 2. Z 3. = e CZZ/
Winding
Resin mixed correctiy:
Ingredient Weight, ems, Lot No.
Resin 225k ) SO0 7L 27
J S/
Catelyst ~fesre s’ 2.5 HOL 7 /ﬁ
| 4
Fill place in 0.200 wide area at both ends. i
Sequence check off:

. o s on - v ¥
¥IX!IOpXiIXjolcyie)lx)iXpor¢ci 0 Clejil ¢idD | D
‘S”/ % P2 I K R V3 I 2 I I I v i s e
L >
Level wiad reset to .083 lead.

NOTE: L desi{gnates Label




Throst dia. measurements:

Dia. Refore winding Step 6.1.i7

Dia.

Unit serial No.

After winding

sin _ ooy
2,290

2.386C

s/h _QOCH

Z 5 235"

> B EP

Excess resin removed without distorting winding

Doublers wound correctly at each end

3. B-Stace and Cure

B-Stage: Time Started _// <5 Time Completed __LZ{_Z______ L35 :

Qgerator No,

(127
VL.
2025

‘ pate __ /D-/L 7L )24
- !
Curc: Time Started AJ o2 /M@'ﬂlat 285" °n.
/7
Time Completed /&' oo _,Qéc,-/a’at 22£ __ °F.
Date u«/:/”’ Peoe
¢ Hacnining and Stripping
rarsmeter 1 ‘ Actuals
Unit Identification} 8/N 007 SIN 008
Dimension Measured | Max. - Min, Max. Min.
+ ,000 -
3150 | 1010 dia. |7./47 3./50
3-005 i .010 dil!; 3 , /2’/ ; :‘;"t) j’/ 3 . /2 7 3. 0—5-2_
1,927 + .000 //‘;‘7
PR - 003 da. V), Fao7l ) Gre |/.F2321).9227
+ 005 -
2.834 | ooz ata, |2.5394 2534 laysssl 057
209463; 9610 dla. ‘2'?.]{ ;1.«‘;.;7’ 2‘5;3";’1 lo?jf
L
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e I A |

- R - ¥ “= e £
‘5 ~ - - 2'
3 &
3 VeLUUEL LdJd, LF/14 é
: :
L - ~ 3
3 1
,‘:( S, _l_’_gnishing_ - @erator No.,
! Coating mixad céYectly: 4
Inpredient Weight, gms. Lot 40.
¢ | :
; Adhesive ! \ : ;
Catalyst oo :
: Thinners . \ ;
P - — ,_L_. 5

* \ / R
Cure: Time Starced B I as ;
SN

; Time Complete / r at ;
H i - K f
,Date

: / §
- ;
£ Clean up work performed sstisfactorily, : i
i A oot MO ;
; ;

Final Weight (gms.) :':

§ 0 v

S/N &/N

Wt. we, :

; :
Supervisor Review ~ Date

. ) ;
Engineer Review j -éi w"gfrm Date o~/ 2~P2 |
e [od

=d

.
i ffad

O Y A

5

i
5
8
G
%
E
R

187




’: QOctobzr 13, 1972
- - TN
Yapufozturing & Inmspaction Record
3.0 Dia. » 14.05 1z, Motor Cese
Qutexr Shell Frbricction
Duge 7205312
' : Oparssor No,
1. ¥iading Praparetion . ,
tiachine set up installed, Level wind set to 250 lead. 3/ 3
Shaft extension T, I. R. _ o+ 0/7 . /554 ‘
Osrinzs vaxed only. /55~ k
Kandrel cleancd properiy. | /Y‘Z“‘ e ﬁ
(4) O-rincs end mendrcl cssembled properly. | Z?Zﬁ‘% 1
Roving (S9%4, 12-end) fngtalled, Lot o ﬁ“_ gL AL (g5
Roving tensien: 1. ___2 2, _ % w_F . /EG
2. Windinc ,(
Resin rixed corvectliv: . i
Resin 225 b So0 A3l &« |
Catalvst  7F gy (45 A3 7 Lozt
Fi11 place {n 0,200 wide area at both ends. ez 5
Sequence check off: , §
K :;]«:‘3::}::.___:_"3':}‘A;:-:.-‘_“:.';_i_ G, . nl bt on ';
VV”V}/tw;’wé/gris/iw}riwiv‘?ﬂfw!w,M?w B :
- v
Level wind resat to 083 lead. 4 fG 5
BCIEr L desiinates Lobel ‘
‘ D designates Zoubler §
~ ¢ desdonaies Clraa Cloth ﬂ
-— ' 9
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. R P AT AT TSN T I A YV ARITE RGP T IR
T B R T e A R e T kM e M ERREE R et 72 AR S O GOER

THRRIY SE IR ITIIAG SY L SR R

e S LT
e b s S TS AR P T
2N ey A g Pamor B men a3 we v . N -

- : Haetator o
‘ Throst dia. recsurerzats: : ' ~

Unit serial ilo. s/t _ 068 oY% s/ 08 010
: 1
Dia., Befovve mindiag Sten 5,1.17 4:}.‘1 &D J’L‘ | (’l ¢
Dia. After wirding . j-l?fr’ 1.3 7..."4/

Rt b, 2 U P

Lacess vesin removed without distorting vinding

F

et o Wt AU TN NLL 1 L+ T R AN DN R, VTS i eaine Tl

Doublers wound correctly at each end

gyl

3. B=Staop and Cnre

B-Stage: Time Started 2 X' 4 g Tice Corpleted & 4 45

AN
VRS

e LR R R R PRI R R AR TR RS

Date Hr 22 F 2 3

Curc: Tire Started (0730 at  RFS” °p. ,

3

firme Cempleted  'C 30 et 300 °r, i

pate J/- 22 7L gEY . :

i3 L i 3

4. itachining gnd Strinping z

; 3

{ Parcoeter \ Actuals :

¢ H

Unit Tduagificecion § s/voSen? § S/ H38L0.

Diansion Vezsuved | Max, Mir rax. Bin. |

2150 200 e |3, sus

e N . J IH 7 .

! : .

" L ) \ k

J;Cua :0010 ‘uicn j‘/.‘?:x"" 3’5‘4& 3\;,,3/ 3,6’& , % i

Leas ¥ . 050 é
AL w693 dir, / SEN JF2 3‘» LG, G2t

' + 003 (L %’»”N 27237 P

2.3 21 it 4 P $ %

T Lees e ?'%1{ %‘g“’:f‘,zﬁ‘”b L2, 5 Ty ay

2,946 & 4010 $la. @ GGl "””7{ JFE) V2,545 I

e " :ti

e
PPN

o

Regroducsd fro

18%
bent awaﬂaiﬂ» LaPY.




S 2 RIS (N

TR PV ST A T

5 Finiskinz 5}‘9_5;}%02‘ 1.
Coating mixned correctly:

Inhrcdin"t Vei~ht, ou§, Lor Mo,

22

Ldhesive £7on 976 A B0 9.8 S 5% Y- s &
Catalyst gy 2zé 6 ]/f,,ﬁ. (‘u/ 1 55 Crs 22
Thinnex D L JZ[) a2l AT | ¥ 20

0 ;
Cure: Time Sterved (D780 at /¥ 8 F. i

Tive Complete [ 570 ac /o0 °p,

pate f/ 2871 £3 2

Cican up work perforned dctisfactorilys
.

Final teight (oas.) ;
j

s/v _2g9q sl £ 18 e
W, {;f W] Wea s Z‘ farosl w1 & '
i

Supervisor Reviw ﬁ date /,/z

Faglncer Review ﬁ,ﬁ Qf‘:gﬂm bate j/«ﬂ?‘fﬁw

A sor s el PSLES L 2 T

R A IR

FFURRY DAY

<
tecRe]
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1.

2,

Manufacturiny & Inspection Record
L 3

3.0 Dia, % 11:,06 1p. Motor Case

Ouier Shell FPebricatien

Dug. 720531-2°

October 13, 1972

wfry i, |

ggewtor No.

Winding Prepavation
Machine set up installed., Level wind set to .250 lead. e
Shaft extension T. I. R. __, 03F | L%
O~Tings waxed owiy, Teo
Hendrel cleaned proper!y. ¥ vo
(&) O-rings and mandrcl assembled properly. Fge
Roving (5904, 12«end) fastalled, Let Ne. g7i-¢ . _8ge
n PR A

Roving teasfon: 1. =& 2, X« A . 5%
Resin wixed cotrectly:

y Ingredient Weisht, eas. Lot Re.
fesin 2 ¢ Soe | Aue 3y
Catalyst  o° o5 Love LA 8L e prasT
Fi1l place da 0,200 vide ares ot both ends. 2425
Sequence chack off:
x w;-l,'-'r- sivporelotedif ¢ 5C " ludein ) b
AN AN LA IV
tevel wies ¥eeet to 083 lesd, -

L designetes labsel
b designates Jouble
g

v
L desiznates {{lase Cloth

K]
3
%
3
K
S
3
»
i
A




Octobar 13, 1972

Operatar No,
Theost dis. moasurements: =
Unit serial Ne. sin _0 s/n 01
Dle. Before winding Scep 6.5.17 3 @ﬁ Q 332
5 (W o - - .
Dia. Aftey winding L 480 4.377 A j:‘.{f
Excess resin vemoved without distorting winding "_.‘2":_ I 5
Poublers wound corrvectly at each end 3}35“
3. B-%tage and Cure
ReStage: Time Started /¥ H& Time Completed 7 #75 ~p PG
Date _ /2 -/ 72 il
Cure: Time Started  Sf8IO at R ¢Y %,
Yime Completed A/ 37 et 3s0 %g.
k Bate /A /- PR - ¢
. &, MHachining and Strippiug
g Paraneter | Actugls
Unit Ideatification ? Sia g2 22 $iu 2 2 2 | )
l Disenaion Hessured Hax, Hin. Max, Hin,
.+ 00D
3?150 “"‘:j}iﬂdigt .:;. fé’?‘ | jl f-ﬁ!‘&""
308 + 010 dta.
i - 17023 12 o0 7 273470 3 v gl g |
< -m [
1.982 . ) o I &
LR IS e R R VR L R /047
2.8 0T , .
F B oog ate. (2735 Frefis ja o ps e
2, 34 N ; 5
q‘% f: Q‘Q‘G dg-hjn ;{‘i‘,}f‘f g.?méy j’-i;*;?t? },,?,;v{‘
isd

A AR L Ty et L e etab

oA PR AL A

R




s
¥4
3

i
&4
e
)

N
&
§
“
!".

SRS Rt

oAl

R

R S T e e e RS TR, ORI o

PR T TR

P R SO I I BEREC VLR

AR B e e o,

October 13, 1972

>+ intshing i
Costing nixed corvoctly:

Inpgzed imig

..!é A

|
1

Weir b, mmg, Lot He,
Adheslve

>
LAY

N
r

;
%
IL
!

Catalyst Gl

Dol

s s e et 8

S, o el Ar o 3o Lt e e -

7
wl
E o

»

Thinner - -

3
L)
t

2o o
iya ¥

S0 ‘mg‘y,

Cure: Time Started /é/e"” _ar

Tize Compizre HA DO 4

Deve r”"‘?‘.;_‘*?z‘ .m’?&g

Clean up vork perforveed sarisfactovrily, a:‘?"’f ik ti

" ¥
Plaal Welight (gms.y
sivn 5. 80 empe Q3

ve, Egl  skand

N REa

¥ oo

ORISR e Ty TR TAAMA IR T

T

Y N M

£l K f#
Supzovisas ?‘.ﬁ??ié‘\t&f } afi 1&1;??4.(&*}{ »

=4 e
&.wwmf-.wgm -

Sste g o8 - w

R A by s

¢ - Enginees Rovigw

e

S

2

19}

TP AN LTI T N S e

Operator o,

R R R ]

b OSSR S A g,

T
2

N

SN T LY AR Ao

Yt 2’-’?!3?‘;1".";{ v

Py




= - - - 7 e= 1 & . o % ey 2
YT TR YA 1S 8 5 R T T T  TR DETT ESTR O AN Y LT B I

.
WETLITTE S O K AT TP TR T S 9 S R —n » O AT T IR S S O e T SRR T LA S T T AR TR Y

-
AT

‘ December 1, 1972

— LA :

Manufacturing & Inspection Record

3.0 Dia. » 14.04 1z, Motor Case

[N

- Outer Shell Febrication

i Mo, S R ST IR RS BSE

Dwg. 720531-2

el )

Operator No. .

i, Windi{ng Preperation

- Ma:hine set up instalied. Level wind set to .250 lead. y/' £

. shaft extension T. 4. R. _ 20 /? - @ : _i/_gfé_&:___f

C-rings waxed only. 4 pd44 K

%
" Mandrel clc-aed properiy. : pradd i

x .. (4) C-rings and candrel assembled properly. .L/Li':_..
-,j‘. o \P.oving (5504, 12-e§d) instalied. Lot No.W Zg[{ . \ Rt ¥ _
. Roving temsion: 1.2 /A% 2. 2.7 /43, @2 4b5, AL I
2. Hinding : - ,

_— {

Resin mixed <orrectly: '

& Ingredient Weieht, arms, Lot No. E
Restn  pELJASH 00 oo Ny ;
£ i

. Letalyst  paw oy ioys 27 A 4745

Fi1l place in 0.200 wide ares at both enda, _Q'/‘[ {

(R

Sequence ¢heclk off:
v oo

sIxlofxloisiclofs .
' ./ < !1/ / /i . ,“/ ,.//:/ N V3 RSN B l-«(; L % B4 [

Level sind resez to .083 lead. (s

BOTE: & designates label
D desiznates Doudbler
C designaces Class Cloth

i

i S et -

PV DRI WS o VTS

w




-l
7347 eomym S PR

S : - Operator iio.;
Throat dia. measurements: ' )

. - Unit serisl Yo. S/ _sS. o013 S/IN pS. oly

Le 2 amm .

| Dia. Before winding Step 6.1.17 _ 2 - 24/ ¢ 2:25 ¢ 1
| Dia. After vinding 2, 35¢ 2,383 ¢y ’
? Excess r;sin renoved without distorting winding hLes ’
Doublers wound correctiy at each end - _é_(f |
‘ :::;‘3. B-Stagse and Cure -~
. yazd 7T

B-Stage: Time Started /306 ~ "rire Corpleted /550 /{?L/
| Date /2 /37 7 e ; 74y
: Cure: Time Started £4/47 at Tl °F.

Tire Ccrpleted Q /‘-/ N at .43c ~ Cg,
) Date J3- /5 — 72 297
-.. 4. M¥achining and Stripping
| Paraceter Actuals

Unit ldentification | sIN £/3 SIN o/ ¥
: Dirension Measured Hax., - Min. Max. Min.
t 2250 1000 are. 1307 2./50
; 377 |
i 3.000 + .010 dia. Wu 3, e 137233, 003
| RN VOVPR VRS P PYE Vg B A

2,836+ 09 G35 -

~.002 dta. |2.¥35 |2 FY7.734 {2,927
2.946 + 4010 cia. {0, 90y 2.97¢

195
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5. Yinishing
Costing mixed correctly:

Ingredicent Veicht, gms. Lot No.
. . Adhesive stfzﬁ_;yi sc X 2
Cacriyst  Gy. . 4= YL Akt ¢
Thianet (7w Ho _ JBRL-7Y
Cure: TYime Started ___I"."E‘C at /e P.
- Tize Corplete H/00 st Ao

Clean up work perfnrmed satisfactorily.

Final k‘eigh;. (3us.)
sin .3 C/2

we. 50 CRA S

-

c
Supervigor Review ,7ﬁ* Lokl -

Engineer Review

196

sy €S o

erator No,
A S aeparsy

296

e ——————— ——

247
ey dneditn. setmaca——

77

wt, 38 Tl

Date /X -/9- 72_

et g T

e L i

LLr

79

399

- Date

feors 72

pate S22 7~ TA
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g C402.286 $
‘% T December 1, 1972 %
z Sin A ;
£ Manufacturing & Inspection Record
i '
§ 3.0 Dia. x 14.04 12. Motor Casa :
,: Outer Shell Fabrication ;
Dwg. 720531-2
3 ,
¢ Operator No.
£ 1. WYinding Preparation '
3
_‘5 Machine set up installed. Level wind set to .250 lead. g’z,/c

P

Shaft extension T. I. R. OZ& . 4\§ __‘4‘{’_/4_7_/_ ?
O-rings waxed only. \% | / }_f'/— /
Handrel cleaued preperly. | . o S | i //f‘/_

(4) O-rings ed randrel assecbled properly. / /177

Aty R L s T

e

* Roviang (5904, 12-end) installed. Lot No. ﬂz}l £ . ///"
; Roviag temsion: 1. _Z 2. 2.0 3, F A _‘:‘:f/‘/ '

Ve

2. Wirding A S

Resin mixed correctly:

Tngredient Weight, ers. Lot No,
Resin ~z5¢ s0e F3d e </
Catulyst -:,-/_a,,,c Ve :.f{ - 2/ fﬂ }/
o)/
Fill plece i 0,700 wide er.s at bott ends. 18 T i

Seguence check off:

e

ALOANATERETI TR " CHTAN TC YIS A AT TSI L Y S el e e ATge 2

xislolxyubofclolxixjorcioclelrjnjoin]o
T L P L AT SR T
e
i lomon p.t g ety

Level wind rseset to ,J83 lead.

NGIPy L designates Lidel
O desigrnarves Doubler
¢ designates Glass Cloth

197
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oL ML, A ANl

e s s ok d

Operator No, -

Throat dia, measurements:

Uait serial No. SNDS O3 3INCS. /6

Dia. Before winding Step 6.1.17 _2.2 7> 2 24/ T

pia. After winding . 2. 7;26 2 37E / 42 L/

Exeess resin removed without distorting ;ihdmg - 2 195"
Doublers wound correctly at each end 2 j24

3. B=Stace and Cu:. : N

B-Stage: Time Started /00 Time Completed Q3935 2725

Date }1/42/71 22125

© Cure: Time Stsrted _ 3/ s at 37 ; °F. . o
Time Completed ’/_’ 4/ 4 ol at 28O  9p,

. : Date /2;//?/)1,,« 39 L{)[A

4, Hachiﬁing and Stripping

Parameter Actuals
Unit Identification} SIN g /s~ SIN o /¢
] picension Measured Max. Min. Max. Min.
+ 000 ,. i
319 . 010 dta, | 3. /47 3. /49

+ .10 dia. 7750 |3 P43 3.23 3,042

.000
003 dte, |/ FRo51/ G785 ) F22 J? 215 47

<003
002 dla. | 2. FISF\LP35 V7 7 28 rvs"

010 8a. |, 2 y519 23, 2.92¢|2.9757

}
b
4
4
H
4
4

"
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_ Decenber 1, 1972

5. Pinisbmg ' Cperator No,

Coating mixzed correctly:

Ingredient Wci.ght, gmS. Lot Na, 1522
Acdhesive R LAY :‘?TB \io 19 €O - . ?122

Catelyse ., TNY 772 L-£0 frp
Thinner e |

' &
‘Cure: Time Started S I . at _JYo F.

Time Complete /D32 at 442 °p,

Date /2~t> ) % L5

Clean up work performed satis factorily, - _ %g §

Final Weight (gms.)

SIN o147 s/n @/4 A5G
. SO0 o . ) '
we. S0 g, we. (4D V-2 K]

Supervisor Review ';2@0&/ - Date _J2—1m D e

Euglneer Review 72 ., W vate S Z= 277 R

19%

s BB R AR JE T s
T T R R I e R R s e o e TR A

vl

ALY Yo M —Z[gi___

Banh o oMy ey

[ o
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1.

2.

n'ﬁf‘ﬂ?’ ms‘-tx'm’—vrwﬂ' "rw-m:‘a tl;qm

c«xo 2.2¢
December 1, 1972

-'.mnufacturing & Inspection Record

3 0 Dia. x 16 04 1g. Motor Case
‘ Quter Shell Fabrication

Dwg. 720531-2

&
Winding Prepsration

Machine set up installed. Level wind set to .250 lead.

Shaft extension T. I R. .OL & _

O-zings waxed only.

Handrel clesned properly.

(6} O~rings and :andrel. assembled properly.

Roving (5904, 12-end) installed; Lot No, Bi-v,
| Roving tension: 1. _ 2 20 Lis 3., Ll
Winding

Resin mixed correctly:

Ingredient Wedcht, cms, Lat No,

Resin 225 &6 /00O Aa L1l
Latalyst TNt L6 4o 2. 9 fg‘—“7

Fill place iu 0.200 wide area at both ands.

Sequence check off:

merator No.

$ 65
(A2
66y

b CF

b 67

ﬁ‘x N EN R

©
€5
=

- v £

Do of B 4
%
1‘
\

iy’»’/rwr p”!wa’v".ww!

Level wind reset to 083 lead,

BOTEs L decignetes Label

U deaignates Joubler
€ designates Clazs Cloth

ity

N TIn ST WA GO SN

—tel G
S
,,é€2 -

1

- AR AT G TSR o

BT
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D R L S R A O e T TP,

S

A S e S T © e

et D

B L

R

R

F
~
®
e
lﬂ
(2
T1°

Throst dia. measurements:

Unit_sexial No. s/n _/ 7 siIn _C/

Dia. Before winding Step 6.1.17 __2. 2'37/ 2. 22 »
Dia. After winding __C- z&/ 7‘}7é ///67/
Excess rezin removed without distorting winding & M "/

rd
Poubiers wound : "vrectly at each end 42 f/

3. B-Stase and Cure

B
B-Stage: Time Starﬁed 252 Tim. Completed [ 3” n -2?
pate /1~ 72/~ 72 77
Cure: Time S:tarted (05 at 300 °F.

Time Completed (375 at To? op,

Date ‘2-2(~7)2 V223

4. Machining and Stripping

Paraceter Actuals

Unit ldentification ! SIN £/ 7 SIN 0 /&

Dimension Measured Max. ¥in. Max. Min.
—
+ 000
B30 010 ¢ta. | 3, /W;“L

3 /v b

3&0@0 -‘t ,010 diao 3‘ / ;'/ ‘?‘0;;'—,; ?J /33 ’?' d)a"/

{agg * +000 “Uad
. 00 dla, g e2FV o2l .92 ) V) dae , :
+ .008 .
- 0002 diﬁz :Zn:r‘;’j’.f

2.3345

I
™~
5
v

i
S
~3
«}
D >
XN
'lﬁ}
L
X

AT ad

et pala i

2.946 & o010 dle. | 2,535

]
3
‘o
=Y
ks
Y
L%
1Y

2.9 5 &

a

U M S P o W BB R 2tk

=
R e il it

N I o e s N abedste s Tt AP D TR > s e
I oAk e e

o

£ e IS MR

>




S

202

FT S RS FRALTL i Wk

inishing

Coating wixed correctiy:

ingredient
Adhesive _CLZ’_L ﬁl
Cacslyst ’Z'“z 9

Th mer /177y 7
S -

Cure: Time Started /]30

Yeighe, pms, Lot No,
So Eks Ao
Y Crns Sl
Yo (frns  LELIT

B

December 1, 1972

Qgerator No.

-~ o .
ot 25 °r 2t sie

Tive Complete ( Z.C

£ 75 oF.

Pate 2 & (Do

22 248

Ead

Clean uwp work performed satisfactorily.

Finzl Weight (gms.)

e S ol F s S ¢
weo o1/ A Qg Wee L5 40 g

Supervisor Review é;‘/}/@éﬂd‘?/}’f

Englnesr Xeview

& a0

2/

Sg2E

- Date S wai S b

-4 .Jﬂ L@.W Date _ ~ acd 2} f

yoc L b i Wk gl
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WRSR IS sy morenoye

e R AR s Koo Attt At ot a < on et are e 4w e e e et @y AT PR 7 DR i M SETIIATDE 1.

Deceber 1, 1372 |
‘;/M f‘?} 2.0

Manufacturing & Inspection Recozd

3.0 Dia. x 14,04 12, Mocor Case

Qutryr Shell Psbrication

Yag. 7505312

Oparator No.

1s ¥inding Preparstion

Machine set up installed. Level wind set to .250 lead.

Sheft extensfon T, I. R. __ 22173 . ggo

B R T e Tt N - DI VR A PRI, ST R T,

O-rings waxed oriy. £¢€o .
Mandrel cleaned properly. _ggo f

i (4) O-rings and mandrei assembled properly, v :

: Koving (3904, lZ-end) imstalled. Lot No. ffs-4 B0 :

% Roving tension: 1. __ < * 25 3, 2 #' . &gge

“ 2. Viading - o

Reain wixed correctly: -

Ingredient %ieight, oS, Lot No,
Reain dacs 500 ABL-2Y

Catalyst Toamax Y8 ARL-7 ggo X

¥111 plece in 0.200 wide ares at beth ends. 280

S Gy, AL

o, s s spanan Fei B ony e et i A it e
R AT L R B Sy e v e~ N oA e

Sequence zheck oft:

XEap iRy oy §g
i bepvivie b L i‘{ ij ;F y’i;/, i y/‘,? 4 /N

o

oo,

tavii vind reset 1o 083 lead. ‘ Gia 5

ROTE: L designstes Ladol
b designates Doubler
¢ designates GCless Cloth

203

e
=3t

R L U P i SR Y N R T
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S TR S BTSN TR R Y TP A RO YA MR AT T T R

e O R I TP YT QS rre TR AT
LR B T A S R T L i et

P TTRLTTEON. St P
< s s

aracor
Throat diz. Dassucrements:

Unit serial No. s/n _0S 01 em, 08 010 -
TRt -
Dia. Before winding Step 6.1.17 333’ , 1 ian s a ,2‘/7 A
e g

e 3%
Dia. After vindiug e acaiing e vl
YA, 3205

%a
%
ﬁa‘.

L R i o T LTI T T

Excess resin removed wihout distorting winding % Jras
Doublers wound correctiy at each end Al3E

3. B-Stage snd Cure

j§OY ,
B-Stage: Time Started A7 Time Coxplated _ﬂ? 3 A 5 ;
vate /2 /22/72 Al R
Cure: Time Started _<2 /w5~ at e °.
Time Completed 200 # 5 st JoU “g.
/ .
bate JA /3 7/ 3 b/43
4. Msehining and Stripping
Parewetar Actuals
Unit Identdfication | siN 2 /9 CH - P |
Dimension Heasured Max, Hin. Max, Mist.
4 000 ] o
20 To10 dta. | 2 g # 3. 047
3,000 + .010 dia. . -
. B AR ey P2 AN 2 . :
ie2p o000 JLHT
g 4 - .GSEW (;i&u f, ﬁ:{ ',5‘_5" }'{@?&1} /’ ﬁﬁf}" fl‘ '5}(24#.5» LT . ;.:
s 83 + 808 e ) -
007 s, JRPIVAETY 1 2.95212.9 0.5
, ;
R R A L IR TN T A N d

b A AR s E At




gy

s

M O B P R s A e

3.

Finishing

B A L L

Decemder L, 1v/2

Qeﬂwr Ho.

Coating mixed corvectly:

Adbesive
Catalyst

Thinner

Ingredient Welght, pms, Lot No.
9246 A 50 AgLsY # 12y
Gy 7% AELEE 2198
A7 ol 40 ABLLY 2025

Cure: Time Stavted J//’{ &t /Y0 o?,

a
Time Complete ¢ A st/ 7/0 2

F.
/
Dace /‘r/!/'?)“
/ 7

Is2e
Clean up work performed satisfactorily. JFP S
Pinal Wedght {gma.)
sin 2. ¢ w8 s/n ¢ 8 Gio 2y e
Wi, S0 ateme WL, S92 g¢aram 2yy e
i v
c,i"',’
Supsrvisor Review /? '_'"’a,)f%;,g;/‘_ - Dege g2 -2 2

Engineer Review jﬁ__{” ﬁmw Date o= AP

AT
PN TG LA

SRR A B

7+

SR

7

an,

SRR

s

AR i
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December 1, 1972
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Manufecturing & Inspection Record

3.0 Dia. % 16,04 1z, Mosor Case

Duter Shell Fabrieation

Dug. 720531-2

Ouerator N&.

1. Yinding Prepevation

Machine set up installed. Level wind set to 250 lesd. i ‘7’?
Sraft extension T. I. R. g L% L 83:» 1’:........-
Oeviags waxed only. ' 3 ";g}
Mandrel cleaned propuriv. : ﬁﬁ‘ "‘5 _
{4) O-ringe and wmsndrel assecbled properly. 295

! Roving (5904, l2-end) installed, Lot Yo, [_:ﬁg;_‘tﬂ. f@__:g.,
Roving tension: 1. _;ﬂ&'{m 2. ‘__f“_‘;__ 3. _of ‘:‘f . Y 3

2. Winding

Regin mixed corresly.
Ingredient Welpht, imse Let Moo
Koeln A5 Egﬁ; ﬁ}}g e
# L.\\ @ S 2 & «
Catalyst T‘n,sg,}g}f\ (‘3{3,&;{;} o 13;} Lo 1 %é &

Fill place in 0.200 wide aves &t doth ends. ‘3:3 3“‘

Boynepce cheek off:

BREIEE Gpcjefein kNl c‘v_?;:?a_%}.’*I';f%—’fé 7
lafoixixjoiClopXixieiciolcio i jelnlo

Loval wiad reset tn JU83 lesd. E 2 e

UHTE: L desiguaten Label
D degdigustes Boubler
designates Glaas Cioth



TG 8 ST R TR A R R A

S T Cily v it L PR S L s kA e

O
B S :

R
N st R

¥

Qserator he

E

Throct dis. zsasurcnents:

Unit serial Ho, sin QO] sia DR 3
Dia. Before winding Step 6.1.17 wd o 2 3 Ju _.p.a38
: Dia. After vinding | vy 298 | . Mﬂl 3.

. & ? 3 O

Boublers wound correstly st each end ¥ -

ERCTEEY

L e

YRR

Bxress resin removed without discorting vinding

o ar BV YL 4T

a 3. B-Stave and Cure

K B-Stage: Tice Sterted 2 3555 Tige Casmleted 27 Lo D _:g, é F .
; bote f2-1% .72 Lgg
& Cure: Time Jrected 2500 ot _tCo g___QF. |
i

§ Tist Cormieved oo § el at g orod oy,

| Dete 72 Bo- 7% B 'i:};f £

&. Hachining and Stripping

Fararcter dstuals

:( O < 2 " i

{ o, tf Idenpdfcerion | 8/% A - f 1 MK < A2 ]
P

EY

; - Pipenston Maasyred LIZE R Kin. Max. ¥in,

j: 1) R j ‘g?g‘ dla = g 3 T 5

i e B, EFN

008 2 018 df . : o
3 a{ib -t ;{} B :;’ f,z,{ﬁ e?‘ & {fﬁ.“’ ﬁ‘%' I':,S 1. ¢ {t’f?f P
eres ) h " - ‘g
sepr T 63
arad . a . et s - - ) "
RARIALER KAl R bl Vik E0 N W LR L S L S
b TR ! i - :
- ) 3 — -~
PR R - - ot ) > .o & - s
MEDAIRALAIR E-3L LA CAN Sl T AR B 20 R A
g e - - e e e ¢ =
%2 %L & 2 . 5
; 2.9 & oMo dlae frvas | 2od 7F g Gl 2 6T A

L]
=
w2
B S PR o WA R ST D st V0 0




Dacember 1, 1972

5. FPinishing - Operator No.

/"

Coating mixed ‘correct ly:

_ Ingredient Veight, gms, Lot No.
Adhesive 5 sC-R s s / E:g./
Catalyst ¢ y(_é_ 2/ £01. j’3 o
Thinner GcElens Yo ABL 7L L7 /

- 4 / 3?«- 4 /A/ 23 -
Cure: Time Started /7€ at )7 . % /4

Time Complete J3 22 at 422 °p
pate /- ¥~ 7% 728
) ¢lean up work performed satisfactorily. - 3994

Fina! Weight (gms.)

s/ O3 s/y 227 b
Wt. lf/ < '32/.'1.'3. K We. /I ,/\,'? "’t,'_f_.’": ? ;4?
A -—--——-_’,,
4 A
. Supervisor Review S Jots - Date _/ u/‘73
/

” . ]
Engineer Review }"’éf g :EM Date _ f=5=723

ad fram

e
eprodu g

Liief! available copy.
O3l B e S

b
i

Wt £

208




Manufacturineg & Inspaction Record

3.0 Dia, x 14.04 1g. Yotor Case

Quter Shell Fabrlcation

Dug. 720531-2

1. Wind ing Preperution

Machine set up installed. lLlsvel wind set to .25C lead.

Shaft extension T. I. R _o 0 2-0 :
O-rings waxed only.
Mandrel cleaned properly.

(4) 0-riugs and rondrel assembled properly.

Roving (S904, l2-end) installed. Lot No. 66L~ ‘-7[. >

, . L-
Roving tension: 1. ,21/;, 2. .:2"‘57 3. 07-";3- .
4
Yrinting
Resin mixed correctly:
Irsredient Weioht, ¢ms, Lot Wo,

Resin /60

43 Be- 2y
A7

22506

Catalyst ‘7/0,‘;;‘( be-y© A9

?iil place in 0.200 wide area at both ends.

Sequence cherk off:

C4$Pi. 270
December 1, 1973
S AP |

@erator Na.

Lol
32

£33

T2

St p———

¥3z

I3 2
F31—

§32
§3 2.

Jpy.ofytLesiciolxixfooelo clelnty p| o
P i t g L H i
XIXAO XX O oy X olctolc] o | il D
§¥32.
Level wind reset to 083 lead. V3L
BOTE: L designates Label
D designates Doubler
€ degignates Giass Cloth
209
‘"’ﬁﬁgwfzéﬁ - “ : . 5 e s

LD A
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L T AR R D s LRI T AT R

Decerber 1, 1972

o §

Qeutor e

Throat dis. measureoments:

Unit sertal We. s _ 0273 st _O2Y
Dia. RBefore vinding Step é.1.17 ‘2 . 220 ’ ___,,g 229 A _
Dia. After vinding | 2.3% 2 2. 380 ?5"&—

Excess recin removed without distorting winding o Y ?) -

Doublers wound correctly at each end - . ' g 32

3. B-Stace and Cure

-9

B-Stage: Time Started 23 IS Time Completed >/ TEE
,"".'«'\ )
pate |-y~ FZ" ;- - 23 . - 4%
Cure: Time Started -2 ¢’ at w2 r S °p.
Tive Completed .. ¢ at 2o (¢! °P.
' pate /- 3 - 73 7€
&, MHachining and Stripping
Parsceter Actuals
Uait Ydentification | sinegxZ sin o2 4
Dirension Measured Yax, ¥in. Max. Min,
+ 000
3.150
- 010 dia. |3 /49 7 J g
3.000 4+ 010 dia.
301341 Fie vy {3 /2 YT, 0072 1797
1.922 + 000
ML - 003 dda. }/.Fre V0 F/T VLG22 s
2,834 + 005
. - 002 din. |2 . FPj I ETS | 2.93v ) 2, xy
2:9&6 3: 3010 dia. zﬂ?.},‘g ‘g&?r; 64‘ }“?‘? 7 ’:‘ ‘77 &

’
e G T W B 8 Seeten De L

3ty




RN TSR T T

R

; ) : . Dececber 1, 1972

. CE
T S

S. Finishing ; ‘gpgratot Ho.

Coating mixed corractly: " H
Ingredient Weight, org.... Lot Ho. 3

Adbestive 946 A L 43 4o - i
¢

Catalyst ol B 78 P 597 o ;

“hinner 4{ < ‘/72 .at,/f:, z £ AL 28 7e 7n ‘

CuTe: Time Started ERE I O A ) ;
Time Comolete /342  at 23 Op,
g

‘ vate” S ore 2970

DAGTE L &

Clean up work performed satisfasctorily. 31525

i

‘ Finsl Weight (gms.)

€

{ S/N & X S/ 5y vig-
¢ .

£ W St X v S92 s, Frsa
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Ysaufecturing & Inspection Record i
3.0 bia, x 14.04 12, Metor Case

Outer Shell Fabricetion

Dwg. 720531-2

]

Operetor Ho.
VWindiag Prepsration
Machine set up installed. Level wind set to .250 lead. 3970
Shaft extension T. 1. R. . (%/35 yYls24
O-rings waxed only. Z 6/7 d
Handrel clesned properly. £!£7 ~ |
(&) O~rings and mandrel assembled properly. ___/;/_/Z_'/
Roving {5904, 12-end) installed. Lot Ho. ;15‘7/ . -éi?;/

- -Gt
Roving tensien: 1. 2~ 2, 2.9 3. 3 . Wi ;7 /

Winding

Resin mixed correctly:

Ingredient Weiphe, eovs, Let No,
Resin o N s dR34 % Y
Catalyst . .., z9 du £ ' lad
Pill pilsce in 0.200 wide area at both ends. ' A

A

Sequence check off:

Mx“ogz T o S IE ;’ ;

m#f | o 1. e e T “"i G ] = x
i 7 : o I
tevel wind veser o 083 lead. ieff .

KOEE: L desigsates Label
D denigmates Doubler {
¢ desipnates Glass Cloth ;
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\ Operator Na;

Throst dis. wmessurements: : ;

Unit serisl Xo. sIN _17.5 shi_(2¢ - :

Dia. Before -inding Step 6.1.17 _2., 2 /O 2. 2¢F -
Dia. After winding 2. 37% 2. 3% yerz

Excess resin removed without distortiag winding § R Al ¥ g

Doublers wound correctly st esch end f 44 g‘

3. B-Stace and Cure . j

B~Stage: Time Started o~/ 74?2 Tive Completed .~ %0 i ¥ i

| Date = 4= %% 421 §

Cure: Time Started j% 7. % at 3 o %, ‘

Tire Completes /& 3 at ol op,

Date /- - T2 29 3

&e Machining and Stripping

Paraneter Actuals
Unit ldeatification | $in a2 & Siv O &
Pimension Neasured Max, Hin. Vax, Min,
e 2000
3’1.’0 - OGEG (“B. /?f!é’? 3“ !4{ g?
. o, M
3.000 & 010 digt ¥ 1206 3o wd Y 5 aws
192 7 Nty i
* ¢ e 0-303 éia- ,l, f,‘!&‘; /. ?iﬁ:ﬁ ‘.“"’ @’b :’;fﬁ;?b }" 0%‘"’;/ ‘?
;77
- 035 :
2824 LN2 &t -~ w R :
* o ullg 3 z,‘f}.f 52,‘}?)"5«’ ;.'..f,fyﬁ 2, FSS :
4 x . - , & . a
.45 & L0100 dia 2. 529 .97 2.5 w0 ,‘2";7'5"5? g
- i
3
233 §
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S. . Fintshing % 2 Operator No,
poating wmixed correctly: ’

¥

st Sk &ty

Inpredient Weight, ems. Lot Mo,

Adbssive 2 Y4 PAET A A iRL Z :;
~ A Pa‘?, e > g

Catalyse ; p A y | '

Qs PazT B 7. L LY D2/ ;

Yhinner Alersie ASD A /547 '_Y 22 &

LByt vy e =

Cure: Time Started /408 at /SO 0!’.

Tie Complete , o &7 gt 228 p, | :

Date 4-P. 7% a2 |
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Fanufpcturing & Inspection Record " 2728
3.0 Dia, x 14,04 12. Motor Case ‘
Quter Shell Fakbrication :
. . %
Dwg. 720531-2 ; :
«
Operator No, |
1. Winding Preparation
Machine set up installed. Level wind set to .250 lead. Fi i
’ . |
Shaft extension T. I. R, OAC . _ ggo j
i ]
O~rings vaxec only. ego :
; ]
§ HMandrel cleaned properly. &0 ‘
g (&Y ferings 02 mandrel assembled propefly. g 8o ' f
Roving (5904, 12-:nd) installed. Lot Mo ﬁé’i'éf . g ro 'lf
; » , # :
] Baving tensfent 1. A 2. Pt 3 A . cEo
2. Winding :
Peain uilxed correctly:
‘ Ingredient Veleht , crs, Lor Ne, “
Eesin 225% /g ﬁé,;-;w{
; 's
4 Catalyse P &€ f {;.q/,éfazn ok ‘;f AR - g’ g 3, Pom
¥ill place in 0.200 vide ares at both ends, g3 ,_
Sequence chack eff:
v° s 1o i iicitclolslay Cleclefinieinlo
7o , { g ) T~ | 1 _
Ylota i XolclojpitdoiCloicle s tuielo) D %
SR
3 Level wind reser to J08) lead, T3
§ -
: FOIE: L desigrates ladel
P designates Doubler

C designater Glass Cloth
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Decenter 1, 197;

Opecator |

Thront dia. weasurements:

mit ﬂcrux Wo. 3/3 Qﬁc Qéz 8/N QOG’ Qés i
Dis., Before winding Step 6.1.17 Mé___ ‘ZJ_Z 50 1
Dis. After winding 2373 2.374 f32

fxcess resin removad without distorting winding « 33 Z
Deublers wound correctly et each end 5 3 L
3. BeStrze and Cure
4
BeStage: Time Started /¢/ Time Completed / f’ﬁ’f Vg TR
pate /- /- T3 273
Cure: Time Started ' 4<¢O at w3557 Op, ;
Time Cozpleted 20y st _ 370 oy,
vate 1 fy2/73 Ly 0
/7 :
4. Hachining and Stripping
Parameter Aetuals ;
Usit Ydentiftcation § 8/N g£22 SIN a8
Divansion Measured Hax. Min. Hax. Hin, |
. ) i
+ L8000 ’
B0 | 010 dte. 17009 7 1s
& -, ia. e a g tE §
s 000 } o o
LR L omate. [/ TRV LTEI 9 g s Iz 94
BIN .02 e ggw, B Py | 2 P 0e
) 7
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December 1, 1972

5. Yinishing Operator Ho,

Costing mixed correctliy:

Ingrediernt Weight, gms, Lot No. ' ;
Adhesive iﬁé A. / z& B34 4}/ ‘Zﬁ:‘

Catalyst Gt I3 : b 0L »/ Zéy(:
Thianer Fe. S0 ApL 7T 78¢

Ay e

~ 9°
Cure: Time Started _ /¢d at __ 7> vo 1270
Time Complete (GO 5 &  at 7%

Date //4.5 s e s 0D
v

: Clean up work parforwed satisfactorily. 9’7«/@
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A 29 Ty
Manu€acturing & Inspestion Kecord ;'

3.0 Dis, » 16,04 12, Motor Case

Quter Shell Pabricetion

Dug, 7205312

€ ',
1. Winding Prezaration B ;
Hachine get up installed. Level wind set to .250 lead. /f"? ;
Shaft extension T. I. R. _ /¢4 . ' a4 s §
O-xings waxed only. R (
Handrel cleaned properly. 2. v
(4) O-rings and msndrel assembled proper!y. 2
. Roving (5504, 12«end) instslled. Lot Ne. ﬁliéw'éﬁ ‘g"-. 2R
Roviag tensfon: 1. __ 22 . AL 5 o 2 5% o
2. ¥Winging
Resin wixed correctly:
Togradient Maighe, crs, Lot Yo,
Resin 2.0 5 —l Sz 2y
Catelyst .\ o a7 AL P 2% 5
Fill plece {nm 0.200 wide sres &t »oth ends. R
Beguence sSeek ofd:
I I I R N S T A R AN T T
Li:“ #1171 i ,,/ji P 5/% NN APV
| A s - {ﬁw
Lavel wiad reser to 083 load. AR AT

iTE: L desfignates lLabal
B designates Doubley N
< designotes Glase Cloth ' !

A

i
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Dececbar 1, 1972 i

Throat dia. measurements: W*

Unic se: "al No. s/ 39 s/ _030 ;

Dis. Before wiading Step 6.1.17 _2.3Y/ o nYE B ?

Dia. After winding 2.3%0 : 2.%53 $735 é
Excess vesin removed withovt distorting windling « EARA

Doublers wound correctly at each end _ZZ >

3., PB=Stace and Cure

B
B-Stage: Time Started __JV"!; Time Completed ‘7 oV 736G
Date IAEA ‘7““3 2y (Ig'
P P
Cure: Time Stavted TU0- U at /"3 ¥,
Thme Completed 773 2-F at 2 A Sp
' Dite __ 4= 4 ¢ 7 “ril
b, Machining and furlipoing
Purapeter Actusnle
Unit Identi{fication | /N & SN o~ et
Pimersicon Measured Man. Hin, Hax, Hin.
¢ + 00D
.4 i 3. 150 a y . e -
\- : - ’0.\{} ‘d{a. M !gf’ ”g~ff‘f‘3
& , 3 . -
£ 3.000 & 010 dia. Pt T, e VP2 T, S
e 000 : e 7
1,922 1 gng us . . : /Y,
: IR A YRR EDR I Zr R W
2 L§3b & ‘Li}:'
: - 2002 #la {a & 5o ;.ﬁm:{' FAMTL 3 F sy
oG8t P10 g2 o a2 W . . 3
: £ W01 + 2 gy 33,07 ’1’ 2005 st «21(1‘, g
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$. Finishing

Coating piked correctly:

%
Catalyst 79¢ 6 /5 AGE oF R
Thinnex el Tix g A 78 T
- o
Cure: Tioe Starsed /v cd at /S To w,
Tére Complete D ag st /3.0 9,
Date !/d’ ‘1%3 {/,3-— (/’C’
f
Clean up work performed setisipcrovily. geo £ 0
Final weipht (g=s.)
sin O 025 gy n§ ol i, 4 &
Ve, .‘-,".';;";" A, WE. oF ) 2:‘? L £4 2 &0
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