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NOTICES

The information furnished herewith is made available for study
with the understanding that the Govarnment's proprietary interests
in and relation thereto shall not be impaired. It is desired that
the Judge Advocate's Offiece, WCJ, Aeronautical Systems Division,
Wright-Patterson Air Force Base, Ohio, be promptly notified of any
Apparent confliet between the Government's proprietary interests
and those of others.

The conclusions and recommendations made in this report are
not to be considered directive in nature. This type information
becomes official only when published in Technical Orders or other
applicable Air Forse publieations..
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ADMINISTRATIVE DATA

PURPOSE OF REMOVAL AND REPLACEMENT PROCEDURE:

This procedure was developed in order to provide an approved
procedure for removal and replacement of damaged IM99B Boost Motor
nozsle closures,

DRAWINGS AND SPECIFICATIONS:

Thiokol Drawing CR 33905, Closure

Thiokol Drawing CR 30034-A, Plug Assy

MIL-S-878 (FSN 8030-881-3933 Class A-1/2) Sealing Compound,
Aluminum, integral fuel tanks and fuel cell cavities, low adhesion,
aceelerator required.

Wrench Assy Closure Plug (P/N (USAF) 61C33791)

SECURITY CLASSIFICATION:

Unclassified
DATE PROCEDURE COMPLETED:

February 1963
PROCEDURE EVALUATED BY:

OOAMA (OOYET - 2705th Airmunitions Wing)

Test Director - Richard O. Miller, Captain, USAF
Project Officer - Don F. Woods, Mechanical Engineer
Project Directive - M-2-1185-Y
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ABSTRACT

The noszzle opening of the IM99B Boost Motor (M51 Rocket Motor)
is sealed by a polyurethane foam closure bonded to the nozzle
expansion cone. Occasionally the closure is damaged and must be
removed and replaced.

The removal procedurs consists of very carefully chiseling
away the polyurethane foam until the bonding material is exposed.
The bonding material (polysulfide sealing eompound) is then removed
by pealing back with the fingers and by sanding.

The elosure is replaced by applying a ecommercial sealing
compound to the closure and noszle expansion cone, inserting the
elosure into the cone and allowing the sealing compound to cure.,

Field or depot removal and replacement of damaged closures is

practical. No special tools or equipment is required. Necessary
material and parts are available through normal supply ehannels.
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INTRODUCTION

The nozzle opening of the IM99 Boost Motor (M51 Rocket Motor)
blast tube and nozzle assembly (Figure 1) is sealed with a poly-
urethane closure assembly (Figure 2) bonded to the nozzle expansion
cone, The purpose of the seal is to eontrol humidity in the moter,
to prevent foreign objects from entering the motor and to allow a
low pressure check of the motor.

The closure assembly is made up of two parts: the closure,
which is bonded to the nozzle expansion cone and the plug which
threads into the closure and eonteins a desiccant ehamber, breathing
port and humidity indicator. If the closure is damaged to the
extent that it is no longer serviceables, it must be replaced.

This procedure describes the method to bs used for field or
depot removal and replacement of the nozzle closure. This proce-
dure may be used with the blast tube and nozzle removed from the
loaded case or with the blast tube and nozzle attached to the
loaded case (complete motor assembly). This procedure can be
followed with the blast tube and nozzle in the horizontal position
or in the vertical position with the nozzle up.

CAUTION

If the nozgle closure 1s removed and
repleced, with the blast tube and nozzle
attached to a live loaded case, all appli-
cable safety regulations will be observed
vhen working on or near the boost motor.

DESCRIPTION
CLOSURE

The nozzle closure (Figure 3) consists of a polyurethane foam
ring bonded to the noszzle expansion eone with sealing compound.
The ring is tapered on the edge and is approximately 14.6 inches
in diameter and three inches thick. The center is threaded for
acceptance of a plug. The elosure has a groove 0,75 inch deep,
eut into the side, to insure failure at motor ignition by shearing
of the closure wall rather than by bond failure of the sealing
ecompound,
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Nozzle Closure Assy - M51 Rocket Motor.

FIGURE 2.
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FIGURE 3,

Nozzle Closure - M51 Rocket Motor.
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PLUG

The plug is made from polyurethane fosm. It is threaded for
insertion into the closure and is about 8.5 inches long and 10
inches in diameter. The plug conteins a chamber to hold desiccant
and is equipped with a humidity indicator. The plug is of the
breathing type and is equipped with a vent port. The vent port
is also used as a pressure fitting during low pressure check out
of the motor.

REMOVAL PROCEDURE

The removal of a nozsle closure will require between 8 and
16 man-hours,

Secure the jetevator rings tightly to prevent them from slip-
ping and pinching or erushing the fingers.

Cover the entire inner surfece of the nozzle expansion cone
with one layer of masking tape to decrease the possibility of
accidental damage to the rokide coating. (The photographs in
this report do not show this tape as this step was included after
the closure had been removed and replaced and the methods employed
revieved for improved procedures.)

If the nozzle closure plug is not damaged or can be removed
in the usuel manner, unscrew it from the closure, using a noztzle
closure plug wrench, P/N 61C33791 (Figures 4 and 5), Before
unthreading, insert a thin flexible putty knife or spatula between
the plug gasket and closure to break any bond. Run the spatula
360 degrees around the joint.

If the plug is damaged and cannot be unthreaded; cut it out,
along with the closure, as follows:

Using a cerpenters chisel (1/2 inch by 1 ineh wide) and mallet
(Figure 6), cut the closure away from the noszle exit cone until
the black sealing compound is exposed (Figures 7 and 8).
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FIGURE 6. Removal Tools - M51 Nossle Closure.
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FIGURE 8.

Closure Removed - Sealing Compound Exposed.

10
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CAUTION

Go slow, make small cuts only. The graphite
nozzle insert is directly behind thz closure.
Do not hit the graphite insert or the rokide
nozzle liner with the chisel or mallet.
Exercise extreme caution when nearing the
sealer as a slip at this point may cut
through into the rokide insulation.

After the polyurethane closure is removed exposing the sealing
compound, peal the sealer from the nozzle. This can be done by
lifting and pulling the edge of the sealer with the fingers and by
sanding with a course and then fine sand paper, The sealer must
be removed down to the rokide insulation (Figure 9). A dark
discoloration of the rokide will be evident after the sealer is
removed, This discoloration is normal. Do not attempt to send
it away.

CAUTION

This operation is tedious. Do not hurry.

Do not use a sharp tool to remove the sealing
compound as a slip may cut through the rokide
insulation rendering the nozzle unserviceable.
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FIGURE 9,

Sealing Compcand Removed - Nozzle Ready for Closure Replacement.

12



O0Y-TR-63-8

REPLACEMENT PROCEDURE

The replacement procedure will require between 2 and 4 man-
hours. The temperature of the blast tube and nozzle assembly and
the air inside the working area should be between 60°F and 90°F,

Mask the exit cone on both sides of the area to be occupied
by the closure in order to aid in applying the sealer to the
proper area (Figure 10). One quarter inch wide tape should be
used as narrow masking tape will be essier to apply to the tapered
expansion cone surface. The dark discoloration on the rokide
insulation, left by the 0ld sealer, should be used as a guide for
applying the masking tape.

Obtain one nozzle closure, P/N CR 33905 from stock. Unpack
the closure and examine for damage. Some closures may be found
to have shallow chips or cuts in the threads, These areas should
be carefully sanded smooth in order to allow easy insertion of
the closure plug.

Obtain, through supply channels, one pint of sealing compound,
meeting the requirements of MIL-S~-8784A (FSN 8030-881-3933 Class
A-1/2) (Figure 11). Mix the base material and accelerator accord-
ing to the directions on the label. Make sure the accelerator
is thoroughly mixed with the base material.

Using a new one inch wide paint brush, spread a fairly heavy
coating of the sealer on the inner surface of the nogzzle expansion
cone that will mate with the closure (the area bstween the previ-
ously applied masking tape). The coating should cover the area
thoroughly but should not be applied so thieck as to cause it to
run down the sides of the nozzle or drip from the top (Figure 12).
Remove the masking lape from around both sides of the sealer. Do
not remove the masking tape previously applied to the entire nozzle
cone area.

Apply e coating of the sealer to the edge of the polyurethane
closure. The coating should completely cover the edge of the
closure but should not be allowed to drip down the sides (Figure 13).
Meke sure that two shallow grooves cut into the edge of the closure
are filled with sealer.

13
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Insert the closure into the nozzle expansion cone. Avoid econtact
between the closure and cone surfaces uantil the closure seats at the
back of the cone. Tap the eclosure lightly around the perpiphery with
a mallet to insure that the closure is properly seated (Figure 14).

. Approximately one hour after the closure has been inserted into
the expansion cone remove all masking teape from the cone surface. DBy
this time, any tendency of the sealing compound to drip or run will
be over. Do not allow the masking tape to remain in the nozzle until
the sealer has cured as excess sealer may bond the masking tape to
the expansion cone or closure making removal difficult.

Allow the sealer to cure without disturbing the nozzle or the
closure.,

At an environment temperature of 60°F, a minimum of 48 hours will
be required to cure the sealer. As the temperature is increased, the
minimum cure time will decrease., The state of cure of the sealer can
be checked by touching the exposed edge of the sealer with the fingers.
The sealer, if cured, will be firm to the touch without any tendency
to be tacky. The nozzle closure will be tightly bonded to the expan-
sion cone without any noticeable movement when grasped with the hand
and pulled or pushed.

As the sealer cures, a fine crack may develop at the mating edge
of the closure and nozzle cone because the closure does not mate
exactly with the cone., This crack, if present, will not adversely
affect the sealing of the closure to the cone. Fill the crack by
mixing a small amount of sealing compound and applying it to the craeck
with a small round camel's hair paint brush (1/§ inch diameter brush).

After the sealing compound has thoroughly cured, thread a closure
plug (P/N 30034A) into the closure to complete the replacement., Before
inserting the plug, spread & thin coating of silicone grease on the
threads of the plug and on the plug gasket. Thread the plug into the
closure hand-tight. Then tighten the plug until the gasket is firmly
in contact with the closure, using & closure plug wrench, P/N 61€33791,
This completes the removal and replacement procedure.

18
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CONCLUSIONS

1. Field or depot removal and replacement of damaged IM99B
Boogt Motor Nozzle Closures is practical.

2. No special tools are required.
3. Necessary material {closures, plugs, sealing compound,
silicone grease and paint brushes are available through normal

supply channels. The nozzle closure plug wrench (Figures 4 and
5 ) is authorized for local fabrication.

20



e et s e T N G S YRR N

D =W

(@]

-

00Y-TR-63-8

DISTRIBUTION LIST

Dep IG for Safety, Hq USAF (3~AFIGS-3, 1-AFIMS-2), Norton AFB, Calif
Hq USAF (AFSSS-AE), Wash 25, DC

AFLC (MCSW & MCAS), Wright-Patterson AFB, Ohio

AUL, Maxwell AFB, Ala

ASTIA (TISIA-2), Arlington Hall Stn, Arlington 12, Va

Bureau of Naval Wpns (Code RMMO-5), Dep of the Navy, Wash 25, DC
CO, US Army Mtel Comd Field Safety Agcy, Charlestown, Ind

US Army Mtel Comd, Safety Div (AMCAD-SA), Wash 25, DC

Us Army‘Ammunition Procurement and Sup Agcy (SMUAP~Q), Joliet, I11
HQ AFSC (SCMMS-3), Andrews AFB, Wash 25, DC

CO, Picatinny Arsenal (Tech Info Lib), Doygp, NJ

MATS (MAMSS/yBG), Scott AFB, Il1l1

US Naval Propellant Plant (Teeh Lib, Code T2), Indian Heed, Md
OOAMA 1-00YIT, 1-00YID, 1-00YS, 1-00YEO, 2-00K, 5-0O0YEG), Hill AFB,
Utah

ADC (ADMME-EC), Ent AFB, Colo

ASD (ASNDPT), Wright-Patterson AFB, Ohio

Air Officer Commanding, Air Defense Command (AMENG) (ATTN: STS0/
Bomarc CO-ORD), RCAS Station St Huberts, Quebec, Canada

21



QUISSYDN

spoos *J woq T

*sTeuuwgo L1ddne

ou YINOIy STQRTTVA axm sjuwd paw [iierem Liwsesoey *pexynbes
.n!-« 0i«=vo~M0d.A§ Teyoeds oy ‘Teoryoead T seuneole pefivewp
3o quswsowydea puv Twaowsa jodep Jo PIORd MO 03 punodmoo Suryees
*q) BuyAOTTe PUe euoo eqy O3UT eInsoTo egy JuTiaesuy ‘euod woysuedxe
*S30U PUY emsOTO oT} 03 Pumodmoo FUTTEes TPIoIesmod Jupiydde Lq
peowrder #7 eaneoT- sl -Burpuwe £q puw sieBuyy eqy WITA Aowq Juyrwed
£q p ueqy sy (| dmoo FJupTees epijTnaiiod) Teyieysm Buipuoq
sqr ‘pesodxs o7 Tefierwm Buipuoq eqi TT3tM WeoJ suwmernirod eqy Lwaw
BuiTeeTyo LTNeawe Lisa

JO #1eTem00 exnpecoad Teaows eql - pecwydes
PUs pesomSI 8q 3SnE puv pelwwwp ST SaneoTd eqy A[TWOTSWOOQ ‘eUOO
ucysuwdxs eTSSOU eQ} O3} PEPuCq SINSOTO WEOJ sawpeaniiod v £q peyves

81 (20300 30X50Y LK) 010K 39000 HEEMI o Jo Fujuedo eTssou ey
q30dey peyjysewIou] (8-€9-¥1-X00)
ssem¥yy ‘Touy diz ‘€961 Tvady ‘spoop "4 vog £q
“YOLOM 16008 H66NI ‘NUNSOT0 I1ZZ0M HQI TMOCEOONd LIEMIOVIITH NV TVAOMEY

QELITSSYIONA

spoop ° vog I

ou yinoIqy STqETIeAw exv sjaed puw Twix

i-« Jusmdinbe o 7003 [eroeds of “TwoTIovad 8T seansolo peSewep

30 qususowTdes puv Twacwe: jodep JOo PTOTd ‘oMo 0} punodmoo
oy} SUTACTIY PUW SUOD OQ) OUF GINSOTO oy FuTrIeeul ‘euod wopsuedze
oTS300 PUY SINSOTO G4} O} Pumodmod Suyywes T v Jupdrdde £q
peowides. s7 emeoTo eyy “Jujpues £q pue ssefuly ewy WMTA Xowq Suyrwed
£q pescms: usqy 87 (panodmoo Jurrwes epiyTnefyod) Teliersm Fuypuoq
oyl ‘pesodxs sy Twiasjwm Surpuoq o} [FIUN WeOJ 8155#&.-5 o

330dey petjyessoun (8-€9~u1-X00)

*eeandyy “Tout 1z ‘€961 Trady ‘spoom °J uog Lq

: “HOLOW 15008 G66MI ‘TUISOTD TTZZOM QI THOIEOOB LOMEOVIZES QY TVACEN

itk T ‘oo wai0f I TOR (VH00) FSTA SSOTITIRTY M0z o0 3enoy L qwin ‘eeng @310z IFV TTTH *(VYWNOO) SGTA ¥UOTATERITY TISOLZ

CILIISSYIOND a @LIISSYIONN a
@LISSTDI QIUISSYNL

“spoop °j woq °I
200N excoy 1
CIL{ISSYIOND

*eyouwawyo Lyddne

Twwiou GINOIq) STYVITRA® sIv s3aed puw [wiieyum LIeweecey peafnbed
8T juemdinbe 1o 87003 Twyoeds oy ‘Twoy3omid ey seansoro pedewep

Jo juewsceTde: puw Twaomel jodep Jo PISTJ °eane o3 puncdwoo Paprwes
o4} JupAOTTE pUw euoo ey 03U eInsoTo oy BuTiIeeuy ‘ego0 uoTsuwdxe
#S30U PUP eIMPOTO eq} 03 punodmod BuTTees Teiosemmoo w Jupdlydde Lg
peowTde T eaneo(o eqz “Purpues Lq puw saeduT) oYy WTA Youq Buywed
4q peacmsr semy sy (punodwco FuiTeez epyynsiiod) Teiiewe Buypaoq
g ‘pescdxs s7 [VEIeywm Bujpuoq e TI3Un weoJ suwpemnditod eqy Leas
Buyrestys ATngeaws Lisa jo #3eysucO ampeoosd Teaowex eqp - pecerdes

uofsundze e1SSOU Oq} O} PEpUOQ SuMSOTS WeoJ suwqyeaniiod ® Lq perwes
ST (2030H 30X00H [SN) X030N 19008 HEENI *T3 Jo Futuedo eTssou eqy
33odey petITesRLOOn

(2-€9-uL~X00)
coamdyy - Toay diz ‘€961 Trady ‘spoop 4 wog £q

‘HOLOM 1SO0E H6GMT ‘THOSOTD TTZZOM ¥Qd TUOOYOMI LIGDFOVILYN GNY TVACNEN

qwin ‘eewg eoI0f ITY TTIK ‘(VYWYO0) DUTA STOY3TUnAITY Wms0lZ

av

®poop °J uwoq I
00§ jexeoy  ° |
QX LIISSYTIONA

*sTeuuwg> Arddne

Tewiou Ginorqy oTQeTIwas eav sjyed pus [eraejwm Livsseoey °pexinbex
7 jwewdinbe 10 #7003 [vioeds oy °*TeoT3owad sT serhsolo pelewep

JO quemsow(del puw Twacmsx jodep 20 PIOTL “&amo o3 punodmoo Suyiwes
oq aynoT[e Pue suod eq) 03UT SINSOTO eqy JuTiIesul ‘sucd uoreuwdxs
e[ss0u puw SINEOTO e} 03 punmodwoo JuyTeee Terolemmos w Jupdydde Lq
peceides ey sunsolo oyl “Iujpaes Lg puw sieBuyy eq3 WITA 1ouq Suireed
£q peacwss ueyy e (pumodwoo Fuyrwes epiJInsdrod) Twirerwm IuTpwog
eql “pesodxe sy Teierem JUTpuoq oqy TTIUN WeoF eusqmesndyod eqy Lene

- i
gorsuedxe eTssou e} 0} pepuoc S.MEOY> wWeoJ suwqienirod w LAq pervese

8T (I030K 30X00H LEN) 20308 3w00g GHGNI o3 Jo Furuedo eyTsson eqr
qlodey petyeswioun (8-€9-¥1-100)
*oarmdyy 1007 41z “C96L Trady ‘spoop °J wog 4q

“dOION ISOOH 66T ‘TUNEOTO TIZZON YO THOAEOOM] INEINEOVISIY 0V TVACKEN

qey ‘eswg eoaaj Iy TUVH ‘ (VIFOO) FUTA SUOTYTUDRITY WEOLZ

av




