
UNCLASSIFIED 
 

AD NUMBER: 

LIMITATION CHANGES 

TO: 

FROM: 
 

AUTHORITY 

 

 
THIS PAGE IS UNCLASSIFIED 

AD0851591

Approved for public release; distribution is unlimited.

Distribution authorized to U.S. Government agencies only; 
Administrative/Operational Use; 20 Mar 1968. Other requests shall be 
referred to Naval Fleet Missile Systems Analysis and Evaluation Group, 
Corona, CA 91720.

USNWC ltr dtd 30 Aug 1974



.1
M
P Ti,r

Ap«ocu«mcht op othep *ctop,° ■u’t'en'Tipcly'' p^^HE^rc *p?eht™o« p,«
a».r°PM...‘sas. ______ SPECIFICATION r t r i

. C«.PUNINI .PAfiT name per generic CODE propulslon 
^rts tr Materials, Solid Fuel Engines,
PrcipAl 1 nnt-B

2. program or weapon system

Ml] 1 t, 1 pi p J. DATE of: 
ISSUE

OAV MO V m
S ORIGINATOR'S SFEC. NO

0D30801A
1 o f^'84 ORIGINATOR'S SPECIFICATION TITLE

Manufacturing Techniques for N-34 Pro-
^ ant

REVI SION 20 3 68
«. SPECIFICATION ISi

• type of specification ----------------------------------

[—1 (*» GENEPAL PPOOUCT PCQUIPEMENTt POP A PAMILV 
I—I OP PAPTE - PPOCUPCMCPT DOCUMENT

[—1 (■ INDIVIDUAL DETAIL PANT* DOCUMENT: ITOl BOOK 
»—J PAGES . PON PPOCUPEMENT

|~| (a detail INSPECTION. PPOCESS CONTPOL, ANO/OP 
TEST PPOCEDUPES PON SPEa PIC PAPTS

101 PPOCESS (PAINTING. WELDINO. PIMISHINO. HEAT 
lAJ TPEATING ETC ! APPLICABLE TO MANY PAPTS

» APPLICABLE PEPEPEHCEO SPEO PICA T1 OMS EXCCPT MIL-SPECS. 
STDS. OP OTHEP UNIVEPSALLY AVAILABLE DOCUMENTS.

(E> SPEC. POP PEPPOPMAMCE. PELIABILITY AND/OP 
ENVIRONMENT POP ASSEMBLIES. EQUIPMENTS. 
SUBSYSTEMS AND STSTEMS

IP) PENPOPHANCE AND APPLICATION DATA POP 
DESIGN ENG. USE ON PAPTS - NOT POP 
PPOCUPEMENT

r~l <0> OTHER (DETAIL IN 10.1

MOTii WHEN MULTIPLE PUNCTIONS APE COMBINED IN ONE 
DOCUMENT. CHECK ALL APPLICABLE SQUARES

□
□

10. AOOfTlONAL OeSCRlPTION OF IMPORTANT DOCUMENT 
CONTENTS, SIGNIFICANT FEATURES, OR SPECIAL 
PURPOSE. NOT COVERED iV '*TlTLE*'i

AVAiL
ON

REQ.

NOT
AVAIL

PNCVlOUtLY tUBMiTTCO AND FlLtD 
At iOIP NETONT OR SPEC- NUMBER

T3 0<^

wtside doouaont

approval

Syataiw

S*■”* *WlT

•v

tl. eONTP.CTOP 1 .U.COHTP.CTOP

Nwo/rr. 1

(§)



ä|||||l!®li lltllll' I HI i-i" I ls»l '¡I !M|ÉI'Mtflitillll 11Í ll@lii il HHWUNülli I11lillÄIIII®Müll® lilWililHH'Hllf Hfilt 

NOTICES PAGE 

FOREIGN NATION RELEASE 

This information is furnished upon tue condition, that it will not be rr leased 
to another Nation u thout specific authority of the cognizant agency (uilitary or 
NASA) of the United States Government, and that the information be provided sub¬ 
stantially the same degree of protection afforded it by the Department of Defense of 
the United States. 

DISCLAIMER OF LIABILITY FROM ACT OF TRANSMITTAL 

When Government drawings, specifications, or other data are used for any purpose 
other than in connection with a definitely related Government procurement operation, 
the United States Government thereby incurs no responsibility no*- any obligation 
whatsoever; and the fact that the Government may have formulated, furnished, or in 
any way supplied the said drawings, specification, or other data, is not to be 
regarded by implication or otherwise as in any manner licensing the holder or any 
other person or corporation, or conveying any rights or permission to manufacture, 
use, or sell any patented invention that may in any way be related thereto. 

Any information disseminated by the Data Distribution Centers of the Interagency 
Data Exchange Program is intended to promote test data utilization in the National 
interest among groups engaged in Ballistic Missile, Space Vehicle and related 
programs , 

Dissemination of said information does not imply verification or endorsement of the 
information. The originator, in submitting the material is acting in accordance 
with the requirements of his contract, and neither the originator nor the 
disseminator assumes any liability to parties adopting any product, process or 
practice based upon the usage of the information. Its presenting the success of 
failure of one (or several) part number(s), model(s), lot(s) under specific 
environment and output requirements, does not imply that other products not herein 
reported on are either inferior or superior. 

OMISSION Of CHARGES FOR FOLLOW-ON ACTIONS 

Any compliance by the report originator with requests from recipients for more 
detailed information in IDEP reports originated under Government contracts will 
be considered within the scope of present contractual obligations. Compliance 
with such requests will be at the discretion of the report originator and will be 
performed without cost or obligation to the requester unless otherwise negotiated 
in advance. 

REPRODUCTION OF THIS REPORT 

Reproduction or duplication of any portion of this report is expressly forbidden, 
except by those contractors receiving it directly from the Data Centers or 
originator, for their internal use or the use of their subcontractors. Reproduction 
or display of all or any portion of thi ; material for any sales, advertising or 
publicity purposes is prohibited. 

.. .. :,.--,¾. if. *. V.i; 



TínrS-T?íÃr^?~~ vuue xuciiv 
OD 

10001 
30 .MARCH 1968 

OD 308OI 
1 Petiruary 1968 
OD 3077OA 
1 February 1966 

MANUFACTOICNQ TECHNIQUIS 

FC® 

N-3* PFOFELIVOT 

Approved : 

By direction 

RECORD OF REVISIONS 

R< »vision 
aetter 
1:11:13 il ] IliÉI iJ. . ::.11 

Date Changes 

;. 

Tills dc scir^nt consists of 'pages 1 to 11 
md 1 to 20' Inclusive, 

PUBLISHED BY DIRECTION OF 
THE COflWSER OF HE NAVAL ORDNANCE SYSTEMS C0WAND 

1 tND-NO! S-41201(8-65) 

.Wilil Wlii^ wmw, 



FOREWORD 

lhe purpose of this document Is to describe sat la factory procedures 
for the preparation of N-34 fluorocarbon powder and the extrusion of N-B** . 
tillóte, lha primary difference In tí» tvo procedures deaorlbwd herein 1« 
that Chapter X pertains to a Lunge batch of propellant and Chapter XX tc 
a «all batch. 
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ïhla chapter provide« detailed Infaraatlon »atlBfactory flor the 
procedures i 

(ft) Preparation of fluorocarbon propellant powder. 

(b) Extrusion of N-S1* propellant billete. 

Activities engaged In the production of propellant powder and 
i are requested to aòvlse the cognisant Oovemnent installation of 
Leant chames, uhioh. in the opinion of the activity, would sub- 

it tally Improve the operatione deacribed herein* 
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2, PFDCSSSINa. 

2.1 Mixing. 

2.1.1 Fjcalvo icatorials only fraa sto^a. Raoord, In the weighing 
racility log, the follcrAng infonaatican on «11 received caterlalai 

(a) Ksao of 'notarial 

(b) yonufaoturer 

(o) Lot number 

(d) Waight 

2.1.2 Inspect tho materials aooordlns to the following quallfloatlowii 

(a) She materials imst have been accepted by quality control# 

(b) lho containers must have no leaks, 

(c) Tna materials must have no foreign matter. 

(d) Solids must have no moisture# 

(e) Liquids samt have' no significant loases resulting from 
evaporation. 

(f) Reject materials which do not oonfom to (a) throuefr (e), 

2.1,3 Scale graduations of scales and balances should be no larger than 
1 percent of tho desired net weight* 

2.1.A Taro weights must bo recorded from the samo acal» as the gross 
weight, 

2,1.5 Translate the percentage composition of the propellant 
<VB 7606) into the weights of the materials for a mixture of 400 pounds 
and record an mix sheet, Vol#i the materials in accordance with the mix. 
sheet• Record tho actual tare, gross and net weights« to the laalloat 
scale division« on tho mix sheet# 
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2.1*6 /21 cc.*talwr3 Kuot bo clean, dry, end Ifibolod wlUi the follcwlns 
lnToma':icn cn the container (not on the cover) j 

(a) Xcno o* Ingrodlcnt 

Lot nerher 

îlot woiijÿit 

Interred i.ta nunhor 

2.2 Cepolyrer la uvailoblo In various forre. Including cr^ù, cr^ot, 
nod extruded "rod”. Cut the shoot polycer into coûtions of 5 to lû Inchas 
cquaro and uao tha oxtrudod "red" and "crurd)" as rocoivod. 

2.2.1 Put tho ccpolyrer Into a dissolving drum. A 55-rollon capacity, 
stainless stool drum Is used. A gaokot prendes loalcproof cetina aurfacoa 
for tho covor to drum contact area. 

2.2.2 Add 27 ± 0.5 [pillons of acatono to tha dissolving drum for dis- 
solving tho copolymer for a tOO-pound tlx. - 

tho claoolvins: drum vdth tho six nunher. Enter in tho co- 
polyaar I05 doolc tho 

(a) Mix nurhor 

(b) iinufacturor's lot nunber 

(c) Weight of copolymer 

2.2.¾ Close and coal tho dissolving drum with a covor equipped with 
hundióles. If thera are leales around tho cover, clean tho matins areas 
and roclose. If tho leak continues, or leaks exist any.-horo oleo en tho 
drus, dre:/ a new dnm from atores, and transfer tho ccpolyrnr-acotono 
coluticn to tho new drum. 

2.2.5 Placo tho dissolving drum on tho drumrollcr. Uith tho drucrollar 
turning at about 10 revolutions por minuto (rpm), agitato tho copolymer 
solution for a cinlmua of 16 hours. 

2.3 Clean tho mixer, pot and hoppor with acetone end a clcani.'*g cloth. 

. 2.3.1 Pour tho copolymer solution from tho drum Into tho dissolver bowl, 
Screen solution with sieve; givo additional sgltaticn—If KJolly" appears 
on clovo. Clean tho drum with 2 gallons of ocotano. Pour tha acetona 
wash into 'too bowl. 

Hjl. - 
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2.3.2 Placa the bu.íl rire cover onto tho bowl end elenp Into position. 

2.3.3 lïio Ccvlco Diocolvor has u horicontcl 18-inch Cowloa Lipoller 
tlaco and in t mc.v;co ofi'-contor in a ^O-inch deep, 3H-inch-<liGa»t>ar bcwl, 
8 ir,chca frc..; bio bottcca. 

2.3.A Attach tho hjxar.o food hxo end nozzle to tho bowl cover. 
AllTi tho nozzle zo tho hexene flew will bo in tho cazo hi rochen on X»iQ 
flew of sdjwr action, and tho iicocno entry will bo at tho cixor baauo t*p. 

2.3.5 Start tho nix roca exhaust system. Duo to tho preconco of 
heavier-then-air flannablo vaporo, a floor-lovol oxhauat oyatom la used. 

2.3.6 Put tho wolghed ecraniut parchlorato (AP), prcucroornd throu^i 
a 20-noo.h sievo to rorrovo foroi^n cbjocto and lunps, in Üio iocd hoppers 
for lator addition to tho rrix. Position tho hopporo ovor tho nix bowl 
and attach tho feed hoses. 

2 3.7 Start tho dizaolvcr. Sot tho speed of tho dissolver at 6C0 rpn. 
hw-nd tho copolynor solution for 3 nlnitcs. 

2.3.8 ’with tho dissolver operatins, punp into tho bcwl 26 gallons of 
hexona (at a rato of 18.3 gallons per minute). 

2.3.9 Add to tho solution tho weighed, polytotraflucrooUylono (?^)* 
fluoride, and alurlnura (prcocroened). Paloo tho dissolver tpcou 

to 9CÛ rpa and blend tho mixture for 10 minutos. 

2.3.10 ?rcn too sxrroto control rocm, epen tho hopper vulva and atert 
zne vibrator to add tilo AP. Repeat for additional hoppers. Blend the 
„tature for 5 minutes. 

2,4 With tho ri:Æure blending, pinp into tho dissolver 44 gallons of 
ruxono at 13,3 gallons por minuto. Blond tho pcwdôiKUXïtorA-haxano mix¬ 
ture 5 minutes. 

K0T2, Uniform suspension of too materials in 
the rnJs-cturo at feo moment of precipitaticn is 
Imperativa. When tho hoxeno attains a certain 
proportion of tho acotono-hoxano mixture, tho 
copol;rsr will pxcipitato. Bu' comeht of pre- 
cipitation is apparent; tho mixture is no longer 

T a viscous, opaque masa, but is rather ft olear 
liquid over tho slurried "powdor." 
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2,4,1 Stop the mixer. Visually Inspect the AP hoppers to ensure Umt 
they havo carpletely enptled, When all of the a oil da have fallen to the 
bottom, remova the liquid with a auotlon hose and vaoii« aouroe wlüiout 
crcatlns oufflcient turbulence to disturb the solida. Remove the liquid 
to within 1 Inch of the top of the solids Do not expose the powder. 

2.4.2 After the precipitation cycle of hexane addition and removal, 
extract cddltional acetone frou the mixture In accordance with 2.4 and 
2.4.1, with the following exceptional 

2.4.2.1 Use 46 gallons of hexane for the rinse. 

2.4.2.2 Mow the powder to one aide to form a well Into which the 
solvent will drain and auction off as much of the liquid as possible. 

2.4.3 Transfer the powder to grounded, shallow, atalnlesa ateel trays. 
Using a atalnlnss steel or alindrun hand scoop, fin the tray« to 1.5 inchas 
säxlRua depth. 

2.4.4 Visually Inspect the precipitate to assure that it has the ap¬ 
pearance of a coarse grade of sand without large lucpa. Report linçy 
material on the mix sheet and inform supervisar. 

2.4.5 Transfer the trays to the drying cart. 

2.5 Drying and welghlia. 

2.5.1 Dry the powder in circulating air ovens for 7 hours at 170 ± 5 de- 
Fahrenheit (°F). 

2.5.2 Transfer the pcxder, in the drying carts, to the designated weigh¬ 
ing building. Take the powder fttxn the trays and weigh into 40-pou*i in- 
crcixr.ts. Place the increments in containers. Labal the containers with 
mix nunber and weight. 

2.6 Block pressing. 
.■———.l I«      Ill——** 

2.6.1 Preheat the pressing incrementa for a ndniaxa of 4 hours at 
110 ± 5°F. Clean the presa with safety solvent and a clean doth. 

■ 
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2,6.2 Twaîfer on® Increramt of propellant pender fretn the oven to 
th® press. Lewi the pender In the pres* by .hand. 

NOTE, Operators most war full flame aulte 
while handling hot propellant molding patder. 

2.6,3 In the control room, turn on the lockout «witch, puah ‘motor 
start" button, turn selector button to "run", and puah "cycle atari 
button. Uhen cycle la completed, enter press roan -iw*- 
pressed block from the press. Return to control roan and puah the "bot¬ 
tom ram return" button. Repeat for each block. 

2.7 Extnslcn, 

2.7.1 Preheat the propellant blocks for a ndnlnua of 8 hour« at 
2û5 ± 5«f, Do not cwntinuously heat for more than 2a hour«. 

2.7.2 Start the die and jacket heaters and set the than**tat at W0*Fi 
Set the effluent oil at 215*? (basket tenperature). 

2.7.3 Cleon all of the equipment with aolwent and a alean doth, In¬ 
cluding the following: 

(a) Blade, guillotina. 

(b) Crown. 

(o) Die. 

(d) Guides, cutter. 

(e) Pli«, vacuus. 

(f) Press, extrusion, 15-inch hcrlBontal, particularly the ram 
face. 

(g) Ring, die entry. 

(h) Stake. 
'll n - ' . . . jn 

2.7.4 Install the die and die-entry ring in the press. Install the 
crown and stake if extruding perforated grains. Inatall tha vacuum 
plug In the die exit. Connect the heating tube* to the die, Inetall 

-Or 
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«d alien the cutter and the cutter g^ddoa. Install and f^V 
■eoaveyor. ten on tho press motor ano vacuum prap. Set too pumping rat« 
of too hieh prtssuro oil pump to exert sufficient hydraulic pressure to 
QKt|ta; too proposant at not more than T to 10 inches per minute, ms 
is not necossaolly an upper limit, but Is the rate used with the prosent 
grain configuration and extrusion equipment. 

2*7.5 led the extrusion press with propellant blocks. Brush loose 
pov.tor Tran tha press loading port. All porscnrel rrmt leave toe prosa 
room. Close to® presa roca doora end the pcrucnnol gate. 

2.7.6 Place too control levar in toe forward position. The ram moves 
ta-ïard toe die* too rom head moves past toe propellant loading port and 
into a position to seal toe vacuum cavity. A ram on the tall rod trips a 
switch which stops the ram head and moves the control lever to too neutral 
position. Open vacuum valve. Khan th® desired vacuum of 15 mlj-L.- 
ceters (nr.) of mercury (HS) has been rcaahcd, move tore control lever to ^ 
the fon-.mrd position, too ram head moves through too vacuum cavity to pu* 
pressure on toe propellant blocks. Vhen the pressure on tojo blocxo roaa*es 
250 pounds per square Inch (psi), the hlgh-prcssure oil pump starts auto¬ 
matically, which turns on toe 250-pound ,lprôsoure look" lanp on the con¬ 
trol panel. 

2.7.7 too propellant pushes out the vacuum plug. Scrap the first 
45 Inches of strand. 

2.7.8 Viren the ram Is fully extended, toe ram trips a switch, stopping 
too tea head. Move toe control lever to the neutral position, too pres¬ 
sure bleeds off. Move toe vacuus lever to toe "off'' position, toon toe 
250-pound "pressuro lock" is bricen, move toe control lever to revarse 
and toe ram head withdraws. When toe ram head roaches toe rear of too 
loading port, enter the press roar.. Position too cutters to cut the 
billet to too desired length. Remotely cut too billets. Use a felt tip 
"dry-rito’' marking pen to label too heed end of each billet. Transfer 
too billet to a cart. Transfer the cart from the pros© roan to too hold¬ 
ing crea. 

2.7.9 If iiddlticnal propellant is to be extruded, reload the press 
with propellant in accordance with 2.7.4. Extrude the propellent in ao- 
cordanco vdto 2.7.5 okS 2.7.7. When the lent Increront of proyollnnt 
blodœ is In ctcse 2.7.7, iccJ the press baslœt with Ärj, rollefl, oats. 
Sot th® punping rate of too high pressure oil pump to exort sufficient 
'hydraulic pressure to extrude th® oats and raraining propellant at approx¬ 
imately 25 inches per minute. Run th® ram head forward to the «na of the 

: 
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stroke. Retract too rcn head. Repeat the oatmeal procedure until all 
proponent la out of proas. The oatmeal le a filler which enables toe 
extrusion of all toe propellant. Do not use the "heel" for propellant 
grains, 

2.7.10 On an extrusion presa sheet, enter ocnplete Information includ¬ 
ing toe following: 

(a) Name of operator«. 

(b) Extrusion date. 
, 

(c) Mix rawber{a). 

(d) Quantity of billete. 

(o) Billet serial letters. 

(f) Attach charts fren all recording Instrunenta, showing tem¬ 
peratures, pressures, vacum, and cycle tines. 

t 
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CHAFEER n 

Station i 

1.1 This docmsnt providas dstailsd information sat is fact tvy for ths 
following proceduresï 

(a) Preparation of N-31» fluorocarton propellant powder. 

(b> Extrusion of N-3^ propellant billet», 

1,2 Activities engaged in the production of propellant powder and 
billots are requested to advise the cognizant Oovemmant installation 
of significant changes, which, in the opinion of the activity, would 
substantially improve the operations described herein* 
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Süôtiœ 2 

2. PROCESSKa. 

2.1 îtocolvii Eatorlûl* cnl^ frcra b torca. 

2.1.1 Record* 1:; the v.-ol^2Ln3 facility I03, tîio ibllcwlog Inforcatlcn 
en all received entoilais ; 

(a) Kaîô. 

(d) Kanufacturer» 

(0) Lot nimber. 

(d) Volent. 

2.1.2 Irapcct the imtorlala according to tha following quallflcatlonaj 

(a) mo materials must have been accepted by quality control. 

(b) me containers dust have no leaks. 

¢0) me materials must have no foreign matter. 

¢(1) Solids must have ne moisture. 

(e) Liquids roust have no significant lessee resulting from 
evaporation. 

Cf) Reject materials which do not confona to (a) throu^i (e). 

2.1.3 Scale i^’aduatlcns of scales .and balances should be no larger 
than 1 percent of the desired net weight, 

2.1.4 Tare weights must be recorded from tí» same scale as the gross 
weight. 

2.1.5 Translate the percentage composition of the N-34 propellant 
(W3 7o86) Into tha weights of the matorials for a mixture of t cpealflo 
weight. Register all calculations on a mix cheat. Weigh the materials 
in accordance with the dx shoot. Record the actual weights, to the 
smallest scale division, on the mix sheet. 
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2.1.6 All containers must be dean, dry, and labeled with the follow¬ 
ing information on the container (not cn the cover) 1 

(a) 

(b) 

(o) 

(d) 

and 

Nom of ingredient* 

Lot lumber, 

Groa» weight. 

Tare weight. 

(e) Net weight, 

(f) Mix lumber or Intended mix nvmber. 

2.2 Copolymer la available in various forma, including onmb, »heet, 
the sheet copolymer into seotions of 5 to 10 inches SQuara; rod. 

cut copolymer into lengths of approximately 10 inches. 

2.2.1 Put the copolymer 
'•''’-inch double-base roll al 

Into a dissolving drum. A 13-gallon capacity, 
shipping drum is satisfactory i ft special pro- 

(O-rlng) provides leakproof mating surfaces for the cover 
contact area. 

2.2.2 Add 5 ± 0.5 gallons of technical grade acetone to the dissolving 
drum for dissolving the copolymer for a 100-pound mix. 

2.2.3 Label the dis solving drum with the fbllowinir informât! on t 

(a) Naas of ingredient. 

(b) Manufacturer's lot number (copolymer). 

(c) Weight of copolymer! groes, tare, and net. 

(d) Quantity of aoetone (number of gallera). 

(0) Mix number. 

2.2.t Close and seal the dissolving dnxa with a cover which has a re¬ 
lease 'valve inatailed in the bunghole. If there are leaks around the 
cover, clean the mating areas and redóse. If the leak continues, or 
leaks exist erywhere else on the dma, draw a new drum from stores, and 
transfer the oopolymor-aoetcra solution to the new dru». 
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2.2.5 Placa ta© dlscolvlns dnrn on w**vj djrkJTC'Oj.lor’» Wltîi t«i3 dr\inv* 
:-¾lier turnias at about 30 ravolutlons per rlr.uto (rpc.)f cgltato the 
copolyrccr colutlcn for a rrlnlcrra of 16 hours. Trans for tho <Dnra I'i'cm 
tho dnrcrollcr to tho floor. Vent the drua by opening tho release valve 
In the lid to release any pressure buildup fren tho acetone vepor. Rr- 
cove too lid fren tho drun. Insert a Ians spatula Into tho drue and 

rûr of vndissolved ccpolyrer an the vails, an the bottaa. 
a*** tnrousnout tho nixturo. Rat um nlT mtoriol to tho drun» 

^-.2.0 if limps ore present, repeat 2.2.5, except agitato tho copolycer 
solution until the copolymer is cceplatoly disaolvod. Record tho a^rro- 
Gdto running tires an tho six shoot. ^ 

2.3 Clean tho ¡sixer, pot, end hopper with acetona and a cleaning cloth, 

2.J.1 Ino Cowles Dissolver horlsantal 12-inch Cellos iepollor blade la 
Sir,'::.riCrliy"C0nt0I-d a ^5-Inch deep, 13-inch ¿irmetor pot. 7 inches 
uya tne oo^tca of tho pot. A special o-lnoh-long blade is located 
o inches below tho Inpeller blade arid assista in tho mixing by farcir» 
tna mixturo up frea tho bottera of the pot. * 

"^ö loading hose to the hexane puto and to the 
,, £^1°^7¾ bottera fill hole of the pot. In order to assure that 
- tT™*T cepolymar Is removed frera the mixing actlan of tho 
C^s ifi0 ßnd ^ bho hose during tho mixing pre- 

U;° b*222 In a vertical position fron tho pipo to tho top of 
a*s. pot. A aneex valva In tho fill pipe .la g leas desirable alternative, 

thfnf^L ^ eJiau3b system. Duo to the presence of heavloz^ 
wu.i-alr n*——bio vapors, a floor-lovol exhaust system la désirable, 

c. !¿-h «onlm porohlorat. (A?), prcocroeœd throu^ 
:,t ¿ivleians wO tho inch) sieve to rcmovo foreign objects, in 
be fZ addition to the mixture <2,3.8)? The AP must 

IfthaA?ifl ^ s» « ^ 

ooluticn tora tho drum into 'the dissolver not 
crus T,Jith Eoveral small rraour.te of acc-tcna. Pour- tho acetone0** 

X tho dlsaolvor pot. Start tho dissolver. Set the epoodof the 

tlEToithTäSot! tcr 3 «»«aM to. 

'fci'i'lilllMIWIIIIjll 

"'jfciSliiiii-iiii » 
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2.3.6 l.ltli thô dissolve-:’ cpcratlnfj, slowly pour tho v.-ol^ied, u'esorcor^d 
polytctrafluoi'cothylcr-a (PTF2:) iiito toe copoly¡:^r solution. Bical tho 
ídxturo Ter 3 minutes. Insect tr.o rrdxturo to assure carpióte wotting 
or t~.c ?27¿. JT t.j PTS la not thoroushly wet, blond tho rrdxtura until 
tho ÎTIvd is wot. Pocord tho £¿3rosato tiro ca tlio six sheet. 

2.3.7 Step tho dlcoolvcr. Pour tho alvaáma (prcacroerißö throu^Ji a 
6-ífúSh slevô to .rcravo ro»ig> objeota) into tho irlxturo. Pour tho eo- 
cd»'fluoride into tho rlxtura. Prca 'tho roa»to control po«» start tho 
dissolver. Bland tho mixturo fer 3 minutos. ¡Record the tino an the mix 
fihaet. 

2.3*8 îted walÿiod unground AP was previously placed in tho feed hopper 
(2.3.t). Start the heppor vibrator. Add tho A? whllo tho alxturo la 
blcrdlrc. ATeer all of tho A? la in tho mixturo, blond tho mixturo for 
' minutes. Step the dissolver. Visually inspect tho A? hopper to in¬ 
sero tliat it ha: completely emptied. Recoi’d the tiro an the mix sheet. 
Ins poet tho mixturo for lumps. If lunps aro present, run tno dissolver 
until no lumps as\? present. Rocord tho aggregato tica an tho mix sheet. 

2.4 V.'ith tho mixture blending, pump into the dissolver 11 gallons of 
teahnical-grado hexane at 8 gallons per minuto. Blend tho powder-aceton»- 
haxane mixture for 7 minutes. 

'■'"'illtltli! 

NûIS. îho fcottem fill hole In the pot 
should bo an the bottom, toward too olds 
of tho pot, entering hoilserially, end 
pointing in tho direction of mixturo flow 
to allow the hoxano to flow in the earn 
direction as the mixture flow. Uniform 
suspernicn of the matoflals in tho mix¬ 
ture at the moment of prooipitatlan In 
irncrative. When the hoxano attains a 
certain proportion of the acateo-hoxana 
mixture, the copolymer v.ill proaipitato, 
lhe moment of procipitatlan lo .apparent; 
tho mixture la no langer a viscous, opajua 
mass, but Is rather & clear liquid over a 
suspended particle layer. 

I n 
I-'. - - ■ -«Äö-Si-* 

'S. ¡^¡¡¡ii 

’ 
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2.k.l Z'coi r'Cjicr. Viioa ell of tho oollds hevv# fallen to the bot¬ 
te.;, re.-r.0Yj bo liquid v.lth a ouctlon hcoe aad vacuus courca without 
croitLv cufficlcr.t tur'oulcnco to die turd tho precipitant, Rœaovo tha 
liquid to ultiin 1 inah of tho top of tho solids. Do not expect» too 
pv**1 'dor. 

2A2 After too precipitation cyolo of hoxeno eddltion and renoval, 
cutruct too hcotono frau the islxture twice In acoordcnco with. 2,4 and 
2,4,1, with too following exceptional 

2.4.2.1 Uce 7 cnllcns of hexane for each rinse. 

2.4.2.2 Blend the fixture 6 minutes for each rince. 

2.4.2.3 Cn tha last rinse, move the pa/dor to ono sido to form a well 
Into which tho solvent *..111 drain to facilitate carpiste removal of toe 
col vent, and do cant as much of the liquid as poaaiblo. 

2.4.3 Send too used liquids to toe explosives disposal magazine. 

2,4,4 Transfer tho pewdor to greundod, shallow, otalnlooo stool trays. 
Using a stainless steel hand scoop, fill the treys to 1.5 Inches maxl- 
sua depth. 

2.4.5 Visually Inspect tho powder to assure that it has the appearance 
of a coarse grade of sand without large lunpa* Report lurpy material on 
tho mix cheat and Inform suporvlaor. 

2.4.6 Lahol all trays with tho mix narber. On at least three trays, 
also enter too nans of the powder. Transfer toe treys to the drying rack. 

2,5 Dry tho powder in a v;oll-ventilntcd, normal ream, toeporacuro, 
duetproof reem for a minlraum of 16 hours, 

2.5.1 toen too powder has dried for 1 hour, examine the powder for 
limps. Although tho depth of the powder is relatively shallow, too wel^t 
of too powder v.ill scmetlaas pack tho powder cn tho bottom, causing a 
hardpan layer utoch, if allowed to dry while co packed, will break up 
Into lumps which till not easily pulverice. ■ If the hardpan lay or is 
broken up after about one hour of drying, tha hardpan will break up eas¬ 
ily Into powder, 

111,1111111 III i muí liisiiklllil 
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o c * èiifeA **kq Mwfar Îïxîû tha trays ar*d placa Into cor*ti&«ra; put 
,,¾ äSfi^ P^fl'iAî imaaont) of pCMäor tato oaÄ cor.ölimr. ¿S i-'-- tao «w» 
?1IX0 Lho loaiiäi lacovoröd containers in a 135 ± 5 ? ciruuxu-xr^ ^ uw 
for a œiniEura of Ö houra. 

2,6 Preheat the pres eins Incrementa for a nlrdmuo of 16 hoia*a ac 
135 ± 5°?, Clean the presa with acatono and a oloan cloth, ïum can tha 
oloctrlc potor for tho following; equipnenti 

(a) 100-tcn melding press end control penel. 
« 

(b) Melding prcas oil puap. 

(c) Vat noa purp. 

(d) Air conpreasor. 

2.6.1 acmfor ona taaxamt of profitant powitor 
tho prosa. Lovol tha poador In tha nold by hand. Avoid Introduotag any 
molding pewdor into tho vacum lina orifico. 

NOTE, Ordnancaron Euot vraar full flema cuita 
viillo handling hot proponent molding pewuer. 

? 6 2 In tho control peñol roca, cot tho controla to too FS-OTE OPüÄW 
«ZXEpotlticn. Push to;o CLOSE button end act tho vacum control lever 
to tho°Vflpî pcoitian, to to,n vacuura monarJvcr reoda 13 

^ 0r tírcury or leas, tho prcaa ia edeqvntor/ ovaewred. ^¡t too vao- 
to taá Oy¡? £osltlcn f 

C1C3S button again. Maintain a preaouro of o7o 2 ^ P?“" 
toto (pal) for 5 ± 0,5 ffilnutea, then puah who C?p button tnd too AIR 
EJECTOR button. Pnroovo too pressed blodc fren too press. 
—cauro too blcto; record too weight end totoewneas on too press shoot. 
Repeat for each block. 

2J Preheat too proponent blocks for a minimum of 10 hours and a max¬ 
iem of 2¾ hours at 210 ± 5°P* 

2.7.1 Start tho dlo and Jaotot hoatora and cot tho thor^totat 22£?. 
\iilch win bring tho oil of th. control cyotca to th» propor tonporaturo 
for extruding propellant* 
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2.7.2 Clean all of the equipment with acetone and a clean cloth, li>- 
cluainc the foliating s 

(a) Blade, guillotine. 

(b) Ctwi. 

(¢) Dl©. 

£d) Guides, cutter. 

(0) Plug, vacum, 

(f) Proas, «trusión, 15-inch horizontal cordite 

(g) Ring, dit entry. 

(h) Stake, 

2,7.3 Install the die and ole entry ring in the press. Install the 
axrm and stake if extruding perforated frains. Install the vacum plug, 
including the profonrod packing (O-rlng), In the die exit. Connect the 
heating tvhcs to the die. Install and align the cutter and install the 
cutter guides. Install and align the .grain conveyor. In the machine 
roan, turn on the high- end lew-pressure oil, vacuum, and water pumps. 
Reeve fren the press room all of the apparatus and equipment that la not 
required for extrusion. 

2.7.^ Load the extrusion press with propellant blocks. Personnel clad 
In flame suits are required for the loading operation. Brush loose powder 
freq the press loading port. All personnel mist leave the presa roem, 
close the press room doors and the personnel gate. 

2,7,5 Push' the control lever (Johnson bar) forward to the ADVANCE posi¬ 
tion. The rm (plunger) head moves toward the die. When the ram head 
moves past the propellant loading port and into a position to seal the 
vacum cavity, the ram head trips a switch which stops the ram head and 
starts the vacum pump. When the cavity is evacuated to 15 cm of mercury, 
the ran head aut critically advances tiirou^i the vacum cavity to put pres¬ 
sure on the propellant blocks. When the pressure on the propellant blocks 
reaches 100 psl, the high-pressure oil pirp starts automatically, which 
turns on the "levar locked" Imp on the control panel. Set the punping 
rate of the high-pressure oil pircp to exert sufficient hydraulic pressure 
to extrude the propellant at not more than 7 inches per 'minute, Oils is 
not necessarily an upper liMt, but is the rate used with the present 
grain configuration and extrusion equipment. 

- ^ C.— » 
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2.7.6 ZSr.o pzvvúxlant pushca out tho vacuum pli^r. When tho propellant 
la oxtpuíbd ttirough tila cutter, pull, tha control ícvsr to tho CEOTER po- 
óxwIoíi to 3t-cp the extruolon. Push tho CUTTER button to cut ofi* tho ox- 
ti’ulsd billot. Repeat or cot the preso to eperato autamatlcally, 

2.7.J ‘hen cpproxlicatoly 160 pounls of proponent remain in tho prcas, 
pun tho Johnson bar to the CENTER ¡eoaltlcn to stop tho ran head. After 
a õ-cecoad delay to bleed off the pressure from tho hl^v-prosnuro pura 
the "lover lodced" lamp ¿pos out. Indicating that tho high oil pressure 
la off. Pun tho Johnson bar to tho RETRACT position to withdraw the ram 
caca to tho rea? of tho loading port. Enter tho proas room Ifeo a narie- 
Ing pen to label tho head end of each, billot grain* Transfer the grains 
to tho bates on the cart* Transfer tho cart fresa the press roota to the 
(Socle area. 

• 

2.7.8 If additional propellant Is to bo extruded, reload tho press 
v.lth proponent Weeks in accordance with 2.7*4 and extrude tho prepollant 
-n accordance v/ith 2,7.5 through 2.7*7* VShon tee last increment of pro- 
pellant blocxa la In stage 2.7.7, load ora 35-pound sack of oatmeal Into 
too press and run tho ram head forward to tho end of stroke. Retract the 
ram h^ad. Repeat the oatmeal preceduro tv/lca for a total of three sacks 
o*. oatmeal, Tk.e oatmeal Is a finer which enables tho extrusion of all 

ÉmPÍÍ* U™ i^asalnlng proponent and oatmeal In aooordanoe 
with 2*7*5 and 2.7*6. 

\ Í ff! i!; !t: I ! fll h[.!: WF !:':::!ní¡!¡n ^ i!.;!!;1 : ! ¡ih.'1! : ^ . \ : :: : : p :: I' • !;:i' 

2.7.9 Ch an extrusion shoot, enter complete Infonnatlon InoluUra the 
rollowlns» ^ 

11]¾¾ j i!'1! \fm ll ylli ! I ! Sp-lllÉl! !:; SllNi ;i J' í'U'; i;í¡||;| [ ¡\^ ;; ' J h, : : k: -■ • ‘-vJ- ■; 
(a) Prepollant type and tooling Identifications. 

0)} Extrusion .number# ' 

(o) Äx number(s). 
- 

(d) Quantity of billots. 

(e) Billot serial letters. 

(f) Billot lengths, 

<g) Prepollant rajuast number. 

I ¡vi ; Hill: 1 ll 

-H- 

lffiaill!l»!liW«lllll»'BI11 
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Section 3 

3. SAMI'. 

3,1 vSisn Korldng with chCTicala, as suma that all are toxic unless 
loxwn to bo nontoxlo. Avoid breathing and skin contact with wot or dry 
chemicals (Including aolvonts). Wear a respirator, for volatiles, and 
rubber gloves unless instructed that this protection Is not necaseary in 
a specific instance* Damaging effects of chemicals may be cumulative# 

3,1*1 Chemicals used In the production of fluorocarbon propellant®, 
their tonolties, and the required breathing equipment are listed In 
Table 1. 

Table I. Chemicals end Required Breathing Equlpcont 

Chemical 

a Acetone 

Aluminum 

taonlum 
perchlorate 

Copolymer 
elastomer 

n-Haxanoa 

Polytotra- 
fluoroothylena 

Sodium fluorlda4 

Toxicity 

lew 

low 

inywilvm 

nontoxlo 
below 400°P 

low 

nontoxic 
below 40Q°P 

medium 

Breathing equipment for use while 

Screening 

NA 

dust 
qi^nk 

dust 
mask 

NA 

dust 
mask 

Mxlng 

none 

none 

none 

Drying 

vapor 
mask 

none 

atf* ¿to. nnnja 

none 

dust 
mask 

vapor 
mask 

dust 
mask 

I mi 
|iA¡|, |l¡:: • 

W: 

■''"-ï 

% 

®Vhils of low to:rlcity, both acetone and hexane are extremely flms- 
cable In both liquid mui vapor form* 

- Not applicable* 

°A rat poison. Vicar rubber gloves* Wash hands and face well before 
eating food or drlniclr '. 

■"40 

i¡l¡i|| :*l!i! !I!H ¡¡lii'tllillliillMi'MI'll'll. 1 illliliiNiNNiil 1.11111111111^-11111 
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3«2 Cboundlng of tcrscrsnol end txjulpaient la mandatory. Static elec¬ 

tricity builds up with friction and raowncnt, including inovcnwnt of air. 
Built-up static electricity cauaea a spark when discharged to e point of 
lower potential, Hie spark ray Ignite vapors of solvents end finely 
ground chemicals suspended In air. 

3.2.1 Keep yourself grounded at all times, and especially before 
touching a caitainer holding explosives or flcnmable choral cals. 

3.2.2 Ground all equipment. Equipment say build mq static electrio- 
ity through tie stirring of mixtures and solutions, All static ohang* 
must be draii«d off through a proper grounding wire. 

3.2.2.1 •Dm following equipment is includedi 

(a) Balances. 

(b) Containers, metal, 

(c) Carts. 

(d) Canpreasors, 

(0) Dissolvers. 

(f) Drurrollera (if drua is rolled on nanconduotive rttober roller» 
ground the drum through a grounding wheel cr brush and wire). 

(g) Drums, disposal, waste exploeive and waste solvent. 

(h) Druss, fresh solvent. 

(i) Hoppers. 

(J) Mix. pot. 

(k) Ovens. 

(l) Presses', 

(m) Puspo, 

(n) Racks, 

(o) Sieves. 

(p) Scales. 

(q) Stairsteps. 

(r) Trays. 

I ! 

.::-.1 ! 
"' !! 

In! s I; i; 
-in 
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3,3 Cloth or rasa made fron silk, wool, synthetic fibers, and norv- 
ccnductive plastics are forbidden in the presence of exploeives, pro- 
pallants, and pyrotechnics, herein referred to as explosives, and .finely 
ground chcnlcalß; such materials produce static electricity and cause 
sparks. One hundred percent cotton is recomendad for any oloth iteou 

3.4 lhe following protective equipment la necessary durii^ prooeseing 
of the fiuorocarborj molding powder. 

(a) Coveralls, fiara resistant, without top pockets. 

(b) Glasses, safety. 

(a) Gloves, leather, rubber. 

(d) Hat, hard, nometallio. 

(e) Masks, vapor, dust, 

(f) Shield, face. 

(g) Shoes, safety. 

(h) Suit, flans. 

3,4,1 No Jewelry, including wedding band, is permitted, 

3.5 Remote operation of the block and extrusion prsssee is mandatosy, 
Shese operations will be controlled from the control panel room. Ex¬ 
plosive powders may explode upon application of Motion, pressure, or 
teat. Before operating! 

(a) All personnel leave press room. 

(b) Close press room doors. 

(c) Close personnel gate. 

After operating: Open presses by remote control before reentry for re¬ 
loading or product removal. 

3.6 Store solvent drums away Mm the direct raye of the sun. 

3.7 Waste disposal! Put waste explosives in the waste disposal droa. 
Send the cirun to the waste explosives disposal magasine. 

Custodian: 
KAVQRD QRD9343 

Preparing Activity t 
NVCAhina Lake, California 

'fid- 
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