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PLAUTIC FLINFORCRIENT OF THE WOODUN PINOCCHIO RUCOVEKY MISSILE

’repared by:
H. B. Atkinson, Jx.

ABSTRACY: The use of wood es a muterial for recovery missiless was not
successful urtil ths wood was reinforced with a gless cloth laminated
plastic materisl. Tho plastic reinforcad roecovery missile, containing
critical projectile components, can be fired from ar eight-inoh gun and
recovered for sudbse ueut inspcction of the components. Thy technique
involvec in reimforciw the wood with nlastic 1s given herein.

U. S. NAVAL ORMNANCE IABORATORY
white Oak, lLiaryland
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CUNFIDENTIAL

NAVORD Raport 2795 16 June 1953

NAVORD Report% 2795 reports the methods and materials used in applying
glass clotd reinforcemsnt to wooden Pinocchio recovery missiles as carried
out ut the Naval Ordnance Laboratory under task NOL-Re3f-614-1-53. The
information contained in this report 18 for the use of the Bureau of
Ordntnco ard the Naval Ordnance Leboratory for tho applicatioa of

‘ roinf'orced plastica whers the propsrtios peculiar to theso materials

are required.

EDWiRD L. WOJILYARD
Captain, USN

ey o
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‘ By direction
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PLAST'IC REINFORCEMENT OF THY wWOOD«N PINOCCHIO RECOVERY MISSI LE

INTRODUCTION

l. The Naval Ordpance Luboratory in comnestion with its work on the
devalopzent of a method for test firing and recovering missile coamponents
has developed a wooden missile for this purpose. The use of wood was
diciated by a desire for buoyancy, which makes recovery over water possibdble,
as well ar for its cheapness and ease of fabrication.

2. 1t was found that when these wooden missiles were fired, the wood
spl:nterec¢ or otherwise crack:d ard broke up and in all casss recovery
wag impcsaible., A way to reinforce those missilas to prevent this loss
wag, therefore, neaded.

3. This report gives information on the method used to successfully
reinforce the wood with plastic 80 thet positive rocovery and several
firings could be expected with esnch missile.

DESCRIPTION CF LETHOC

L. The suscessfully fired wooden missiles were cylindricel in shape.
The;y were made up of pieces of white pine glued together and turned to
the prorer size (Figure le). One end was solid with en aluminum plate
nounted ir. it. The opposite end had & disc of hard maple glued to it so
tha. #00cd screws could be used.

5. The initiel step in reinforcing these missiles with plastic was
to coat the wood with o resin {(aAppendix I - a). This sealed its surface
and proverted air from coming to the surface of the wood during the
wrasping cperation. It also preveated the resin used in the wrapping
ope:raticn from being soaked up by the wood. Infra-red hoat lemps were
used to eccelerate the cure cf ths recin coat.

6. Ir. t=e sscond step of the procodure, the blank end of the missile,
which {3 backed up by a solid me%sl plug when fired, had three layers of
glais cloth adhered to it with resia (.Appendix I - b). It was found that
~“itih the initial missilus, the polysster resin used to laminate this end
#repping ¢id not adbere well to the aluminum plate. It is thought that
the lacx ¢f adhesion was due to improper cleoanigg or pre--treatment of the
alwainurn. before apolication. This trouble was remedied by using an
adhosive (appendix I - h) and working it into the cloth with & spatula.
Sevoral successful firings have been carried out with missiles eo treated.
it .8 recemmended thet the sluminum plates in any future missiles bde
properly cleaned, degreascd, and primed to insure good adbesion to the
polyaster resin. An epoxy type resin may be used in place of the polyester.

7. Ti.e cloth for the end wrapping operation was cut 8o that it fit
ove: ths edga of the cylinder and the end of the cylinder was slightly
1
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recessed 80 that the cloth would lie flush with it. Cure was effected by
use of the infra-red light bank,

8. In order to wrap glass cloth onto the outer surface of these misailes,
they were rotated about their axis while boing supported from one end
(Figure la). This was necessary because the end with the metal piate
bad been covered with glass cloth and resin prior to the wrepping operation.
Exdicting threads within the missile wore utilized for suprort, using an
ospecially mede adapter.

G. The wrapping operation, ths third step, was carried out in the sameo
canror 83 is ordinarily done for tube rolling with the missile acting ses
the wandrel. where necessary, tho cloth (Appendix I - ¢) was cut to the
prorer widith as i{ came Off of tho feed roll, Tension on the cloth was
nairtainad by means of & mechanicai breke, The cloth was passed through
a pen of resin (Appendix I - ¢), under and over a series of rollers, t
ingsure complete -etting and finally onto the missile., After rolling on
+he cloth tte outer surface of the missilo was covered with cellophane
{Figure 1b) and the seum was sealed with cellophane tape. Any trapped air
or excess resin was squeegeed out using a flexible piece of ladboratory
Yose. 1In order tc make the cellophane tight around the missile it was
wipod with a damp reg while turning under an infra-red light bank. This,
alorg with several wipings with & rag soaked in methyl ethyl ketons,
caused the cellophane to shrink tightly eround the missile., Cure was
accelerated by turniug the missile four hours undor a dank of infre-rad
ueatl lampe, The haat from these lamps alsc helped to keep the cellophuie
tigltt until gelation occurred,

DISCUSSION ANC CONCLUSIONS

10, Ths method of reinforcing the rinocchio wooden recovery missiles
with gless cloth, as described, has buen found to be feasible. This
meth>d aufriciently reinforces the wood so that recovery of missilos
ev treated i3 assured even after repeated firings through a smooth bdore
8-1nsh gun. The inittal firing is at asproxims tely 4000 feet per secomd
with no spin. after <his first firi:g, splits usually apoear in the wood
at tae Open end of the missile. Theso splits are sesled with epoxy resin.
sfter th’s nc further signs of failure bave been noted after refiring
a% 3200 feat per sgecond.

11. Commercial wrapoing of these missiles has bevn carrisé out at
e cost of approximately ¢ 30 per unit. This cost may be reduced as ths
techanicue is improved end greater quantities are desired.

2
CONFIDENTIAL
SECURITY INFORMATION



CONFIDERTIAL
NAVORD Report 2795

APPENDIX 1

Materials and Sources
&) Resin mix for coating woodt

Marco MR28C - 80% Source:
Styrene ~ 208
Catalyst - Lupersol DDM - 4%
Accelerator - Maroo "E* - 4%

b) Reain and Cloth for wrapping end of missile:

Cloths #128-114 .007 inches thick Source:
Resin: Marco MR28C - 90%
Styr:ne - 10%
Catalyst - Lupersol DDM - 4%
Accelerator - Marco "E'" - (%
Yellcw >igment - 1%

¢) Resin and Cloth for outer wrap:
Cloth: #181-114 .0085 inches Source:
thick

Resin: Paraplex P-43 ~ 80% Source:
Parsplex P-13 - 15%
Styrene - 5%
Catalyst - Lupersol 'DM - 1%
Accelerator - Nuodex 3/L%
Yellow Pigmernt - 1%

Marco Chemicals Inc,
1711 Elizabeth Ave. W.
Linden, New Jersey

United Merchants Ind. Fabrice
New York, New York

United Merchants Ind. Fabriecs

Robm and Haas Company
Resinous Products Div,
Philadelphis, Penn,

d) Soirce of Lupersol UDM - (60% methyl ethyl ketone pcroxide in dimethyl

phthalate)

Lueidol Divicior
Nevadel-Agene Coiporation
170 Military Roed
Buffalo 5, New York

e¢) Soarce of Nuodex 6% Cobalt Naphthanate

Nuodex Products Company
Elizabsth, New Jersey
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Source o Yellow Pigment

Seluctron 45518 - Pittsburgh Plate Glass Compsny
Grant Eulldiog
Pittsburgh, Pennsylvania

Source of Fluorescant Pigment (this has besn found to give better
visatility than the plain yellow pigment and is avallable in
several colors)

Svitzer Brothers Incorporated
Clevecland, Ohio

Epon Adhesive VI

Shall Chemical Corporation
500 rifth Avenus
Wiew York, New fork
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(b) M/ISSILE - WRAPPED, SHOWING CELLOPHANE ON OUTER SURFACE
FIG. |
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FIG.2 MISSILE, WRAPPED AND READY FOR MACHINING
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FIG.4 MISSILE AFTER SEVERAL FIRINGS




SONFISMImIAL
N/VORD Renort 2795

DISTRIBUTION

Chief, Puresu of Urdnance
Rel
Ra3r

Commandsr

U. S. ssaval QOrdpance Tegt Station
3202 t. roothill Eklvd.

Pasadena 8, Californie

Commander
U. S. Naval Ordnance Test Station
Inyokern, Chine Leke, Culiicrnia

Chief, Bureau of Aeronsutics
Chief, Eursau of Skipe, Code 346

kngineering Hes. & Dev. labse
Katerials Branch

The Engineering Center

Fort Belvoir, Virgina

Attn: kk. P, E. siitton

Commanding General

wright 41ir Development Center

L CRTSS, nright-Patterson Air Force Base, Ohio
Attn: %, E. Sorte, Col USAF,

Chiof, katerials Laboratory

Research Divieion

Director, Navel Rasearch Laboratory
washington, D. C.

Ghief of Ordnance

Ordnance Res. & Dev, Division
Lepartment of the .rmy
weashington 25, C. C.

Commanding Officer
Picatinry aArsenal
bover, MNew Jersey
Attn: Plastics Branch

Director, National Bureau of Standards
nashington,25, D. C.
Attr: Mr. Fe. Roinhart

Director

U. S. Naval Air Experimsntal Station
Naval A:r Laterial Ceuter
Philadelphia 12, Pa.



	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015



