
IT. u—A Qoj 310 FNC CORP SANTA CLAHA CALIF ENGD.r ERED SYSTEMS DIV F/B 19/6LAW PACKOUT ~YSTEM .(LJ)
auu 78 W GERVEKDINCK. .1 CULLINA~i~ . U SCEALES OAAA2 175 C—O33~UN~LASS1FIW FMC—R—3739 

NL



LAW PACKOUT SYSTEM

Wi lliam Gerverdinck
James Cullinane
Da llas Sceales

FMC Corporation
• C-) Engineered Systems Division

328 Brokaw Road
_j  Santa Clara, CA 95052

D D C
18 September 1978 .

NO~i 17 1918 •W

~~~~ ~~~~~~~~ L

Final Report on Contract DAAA21-75-C-0333

Prepared for ~r 
_____

U. . ~

Armament Research and Deve lopment Command ~~~Dover , NJ 07801

78 10 02 0~7



— -~ . 1~~~

SECU UITY Ct.ASS,Y ICA TION O~ TuIS PAGE (~ % ,  Dat. E..f ...4) 
__________________________________

READ !NSTRUCTIONSREPORT DOCUMENTATION PAGE BEFORE COMPLETIN G FORM
. - a —•- -1-- ~~ t-w ~~~1P,EN T %  CATA LO G IóU~~UEAjA -T-ItUMSI

~~1~2i• ~~~~~~~~~~~~~~~~~~~~~~~~~~~ Q~”~-’ 7~ I
‘,~JPL OW , ,~~TF~ 1~~ o

L.1~ ~~± ! I1  

‘ Final R~eport . June 25 , 1975
to June 30 , 1978

PEPOAT NU~~~~~~~~~~
Final Repor t  Q~ 

~~~~~~ R-3739
ANT NUN5E~~(a)i_AU tNfl~~f&i(I William ,~~erverdinck  

( 
~~~~~ 

DAAA2 l-75 -C~~~33~~
’
~’James ,~~uflinane ..‘

DaUa s I ceai
I PEI~~ O~~MING ORGA NIZA T ION NAM E AND A DOmE SS 10. PROGRAM ELEMENT, PROJECT . ‘VASSC

A R E A S  WORK UNIT NUM•ERS
FMC Corporation 

____________Engineered Systems Divisio /
328 Brokaw Road ~~~~~~~~~~~~~~~~~~~~~ 7

~777 Research  and Development
Santa Clara. CA 95052 __________________________

II CONTROLLING OFPICE NAME AND ADD RESS 12. REPORT OATS

U. S. Army, Armament Research and Development June 29, 1978
Command , DRDAW-PRW-A, Bldg. 10 ‘1 MUWSEROY PAGES

Dover , NJ 07801 ___________________________
14. MONITORING AGSNCY NAME S AOORESI(SS dIft. ,., I he. C.ni,eIUnd O WeC) ti SECURITY CLASS. (.1 SRI. rsp~ r~)

Unclas siuiedSame ~~~~~ is. . DECLASS,rICAT IONJOOWNGRA OIWG
SCHEDULE

IS DISTRISUTION STATEMENT (.1 ISiS. Rip.,I)

SARPA-MT-M (8) AMSAR-MT-I  (1) DDC (1 2)
SAR PA-MT-F ( 1) AMCPM-PBM-L (1)
SARPA - TS-S (5) DCASR (2)
SARLS— 0 (1 )

~7 DISTRISUTION STAT EMENT (.5 Si. .S.ftael .iI .r.d S., IS.cA ~O, St ~~~~~~~ he. Rep.rf )

Same as Block 16

II SUPPLEM ENTA RY NOTES

II KEY WORDS (C.~the.. .., ,se..e side Si ~.e•••~~~ aId SdPIISI~~ b~ Week ,ii b.e)

Packaging of Rocket  M72A2 (LAW),  form clus ters, place in carton, place

carton in bag, evacuate, seal , place in wirebound box , palletize, strap.

20 A USTRA C T (CaISMU. aI ,.,a .. •I~~ St A .... ~~~ aId Sd.IISI1Y ky Week Ie.Ae~)

This repor t  covers  the development  of a mechanized line to package the M7ZAZ
• (LAW) li ght an t i t ank  weapon , p rov id ing  the degree of mechanizat ion giving the

g r e a t e s t  economic r e tu rn , and no mechaniza t ion  where  operator  pe r fo rmance  is
more  economical.  The sys tem provides  for c luster  fo rming ,  enclosure in a
c o r r ug a te d  ca r ton  and moi s tu re  b a r r i e r  bag, placement  of three  bagged ca r tons
in a wirebound box , placement  of th ree  boxes on a pallet , and s t rapp ing. System
v e r s a t i l i t y  allows read y adaptabili ty for packaging other  munit ions or products .

DD ‘°~~~I JAN 7) 473 EDITION O~ I NJ
~~

S
~~

SIO

~T (1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ TwSI~~ ACt (~~ aI

—



V —

INSTRUCTIONS FOR PREPARATION OP R(~~ORT DOCUMENTA ION PAGE

RESPONSIBILITY The controlling DoD office will be responsible for compl•t ion of the Report Documentation Page. DO Form 1473, in
.11 technical rsporls prepared by or for DoD o,gsniSat~nns

CLAU1FI~ ATI9N Since this Report Docum.ntatsoø Page. DD Form 1473. ii used in preparing announcements. bibliogr aphies, and d.t.
banks, it sho~% d be uncls.sif ied if possible If s classificatioft is required, identify th e cl assified items On lie page by the appropriate
symbol

COMPLETION GUIDE

• Genc’rsl Make Blocks I. 4. 5, 6. 7. II . 13 . IS , and lb agree with the corresponding information on th. report cover. Leave
Blocks 2 mid .1 bl.ak

Block I Report Number. Inter the unique slphanumeric report number shown on the cove,.

Blo.k2. Guvernment Accession No. Lesve Blank. This sp.ce is for use by the Defense Document.tion Cent.,.

Block 3. Re, ipient ’I Catalog Number Leave bleak. ThIS sp .ce us for the us. of the repo rt recipient to assist in future
retrieval or I!,, docgili..’nt

Block 4, Title and Subtitle Enter the title in .11 cepital letters esactly as it appears on the public.tlon. Titles should be
unclassified whenever possible Write out the En&i.h equivalent to, Gr.ek letters and mathematical syMbol. in the title (see
‘ Ab..t,a. line Scie,ilif,, and Te.finicsl Report.. of Defeno,”iptineori’d RDT/E .”AD467 000). lIthe report las a subtitle, this subitti.
should follow the main nil., be separated by • comma or semicolon if appropriate, and be initially cspitatizsd. If a publication has a
title in a foreign language . Iranalate the title into English and follow the English translation with the title in the original language.
Mak e every effort to si.plify the tit l• before publication

Blo~k.~~ Type of Report and Period Covered. lnd~cat . here whether report is interim , final . etc.. and, if applicable, inclusive
d.iea of period covered. auch aa the life of a contract covered in a final co nt racto, report

Ulock A Performing Organization Report Number Only numbers other than the official report number shown in Block I, such
as ser ies numbers for in-house report s or a contractor/ g rantee number assig ned by him, will be placed in this space. If no such numbers
are used , leave th is spa ce blank

Bluc k 7. Author (.). Include corresponding information from the report cove r , Give the name(a) of the autho r(a) in convsntion.l
order (f ir eaampt e, JuAn R Dr.. or . it author prefers , I. Robert Doe) In addition , list th, affiliation of an author liii differs from th at
of the performin g orgsn izat lon

Block S Contract or Grsnt Number (s). For a contractor or grantee report , enter t he complet e coniract Of grsn t numb er(s) under
which Ihe work repor te d was accomplis hed. Leave blank in in-house reports .

Block 9 Performing Organ ization Name and Address. For in.hou se report s enter the name and addr ess, including office sy mbol,
of Ike performin g act iv i ty  For contra ctor or grantee repo rts enter the name and address of the Contrsc t or or grantee who prepared the
repor l and identify the appropriate corpo rste division , school , laboratory , etc , of the sutho r List city, stat e, and ZIP Code.

8IQLk 10. Program Element , Project , Task Area . and Work Unit Numbers Enter here the number code from the app licable
Department of Defense form , such as the DD Form 149$. “ Res..rch and Technology Work Unit Summary ” or the DO Form 1634 .

,_ “ Researrh and Development Planning Stimmsr’y , ” which identifies the program element, project . tssk ares , and wor k unit or equivalent
under which the work was authorized

Block II Controlling Office Name and Address Enter the lull , official name and address , including offic e symbol , of the
controlling office (Equates 10 twidin~ apon aor ,ng agency . For def init ion are DoD Di rec t ive  5200.20. “D.at,,~~.tion SSat.w..nsa on
Techeicaj Documents.”)

Block * 2. Report Date. Enter here the day , month , and year or month and year as shown on the cover.

Block 13. Number of Pages Enter the total number of pages.

Block ~j  Monitoring Agency Name and Address (if different from Controll ing Offic e). For use wh en the controllin g or funding
office does net direc tly adminieter a pro)e ct , contract, or grant , but deleg ates the admin ist rative responsib ility to another organization.

Blocks IS ~ IS.. Security Classification of the Report: Declassiflcationfbowngraduig Schedule of die Report . Enter in IS
the hig hest clsas if icati on of the ‘sport. If appropriate, enter in IS. the dectsssltication/downqvsding schedule of lb. report , using di .
abbrevi ation s to, d.ciaeaificatt.n/dewti(radhng schedules listed in paragraph 4.~O7 of DoD 5200.1-B.

Block [6. Distr ibution Statement of the Report . Insert here the applicable distribution statement of the report from DoD
Directive c 200. 20, “Distribution Ststements on Technic sl Document..”

Blp k 17 Distribution Statem ent (of the absi r. t entered rn Block 20 . if different V,onl Pie diatribut,on as.temens of the report) .
Insert here the applicable distribution stat ement of the .bstr .ct from DoD Di rective 5200.20. “Distribution Statements on Technical Dec.
uments

Blo ck IS Supplementary Notes Enter information ~ot included elsewhere but useful
, such as: P.ep.red in cooperstion with

Transl ation of (or by) Presented at co nfere nce of . . . To be publishe.4 in

5tock l’l key Words Select ter m , or short phrases that identify the principal subj ects covered in the report , end are
si.Ific,eellt, specific and precise to be used as m dci ent ries for cats loging . conform ing to standard terminolog y . The DoD “Thes aurus
of Eng.a. ’er iag end Scientifi c Term s” ( TES Ts *0-472 000. can be help ful.

Block 20 Abstract ‘fit , abstract should be a brief (not to e.cet’d ZOO word, fectu al summary of time most significant imfee.,.
t i on co nr 7~~J~in t he report If possible , the abstr sc t of a cI.ts if t ed report should be unclassified end the sbstr aet to an unclass i fied
report should consist of publicly ’ releasable information. If the report Cont ains s sig nificant bibliograp hy or literatu re survey, aetitios
it here Per information on preparing s bs t rs cts see “A bstracting Sc ientific and Technical Reports of Defense.Up.asared RDThE,”
*0.667 000

- . ,. - .- . -



CONT ENTS

Section Page
INTRODUCTIO N AND SUMMARY 1

II T ECHNICAL DIS C US SION 5
A . Cluster Forming Module 6
B. Cartoning • 9
C. Bagging Module 11
D. Box Loading Module 12
E. Pa lletizing Module 14
F. Strapping Module 15

I l l  CONCLUSIONS 17

~L L I

-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



I L L U S T RATIONS

Figure Page
1 LAW Packout System 3
2 LAW Packout System Overall View 6
3 Shuttle in Position Above Cluster Assembly 7
4 Cluster Assembly With Five Positioned Launchers

in Sadd les 8
5 Carton Taping Station 10
6 Bagged Cartons 12
7 Box Forming Module 13
8 Palletizer 14
9 Loaded Pallet Exited From Palletizer . . . - .. ‘ -  15

10 Strapping Machine 16



I , INTRO DUCTION AND SU MMARY

Contract DAAA21-75-C-0333 , under the direction of the U.S ,  Army
Armament Research and Development Command (ARRADCOM), called

for automating the packout of Rocket , HEAT , 66mm , Antitank, M72A2 ,

w/Coupler (LAW). Under this contract , the FMC Corporation Engi-

neered Systems Division (ESD) has developed the LAW Packout System

which is the subject of this report. Final performance and acceptance

tests were performed at the FMC facility in Santa Clara , California ,

the week of June 26 , 1978 , preparatory to the delivery of the system to

Lone Star Army Ammunition Plant (LSAAP).

The method of packaging currently used in loading facilities is the handline ,

which comprises a number of labor-intensive functions. In its place , the

LAW Packout System was to provide the degree of mechanization which would

provide the greatest economic return;  i. e .,  provide no mechanization in an

area where an operator could more economically perform the task. The

system philosophy was to use , where possible , commercially available

components and to design only those elements which could not be readily

purchased. As will be shown, however , much more design and fabrication

of elements was necessary than had been anticipated.

The Initial concepts and much of the hardware were developed during the

period June 1975 through October 1976. Elements of the system were

designed , built , and functionally demonstrated. Other elements, those

available as standard commercial Items , were specified , purchased , and

evaluated. However , the total equi pment package was not integrated and

operated as a system at this time , as work was suspended from November

1976 to July 1977 , when authorization was given to complete the functional

LAW packout system .

1
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The equipment system is designed as a group of d iscrete , functional

modules , eac h tota lly capable of pe rfo rming one or  mo re related functions

now being perfo rmed by hand :

• Forming the cluste r and placing the saddle s

• Placing the cluste r in a carton , sealing the carto n with tape , and

blunting the corners

• Placing the carton in a bag, evacuating and heat-sealing ‘he bag ,

and fo lding and gluing the corners

• Plac ing  th ree  bagged cartons in a wirebound box and closing the box

• Pall et izing the boxe s in groups of th ree

• Strapping the boxe s to the pallet.

The system ope r ate s in the demand mod e , in which presence of product

send s a signal to the control system to ini t iate the appropriate machine

funct ion .  When product is calling for wo rk , the machine module ope rate s

at its des ignated rate . When product is not available or when ope rations

downstream prevent  the de l ivery  of the product f rom that module , the

module remains in the standby mode until conditions are present which

will pe rmit it to ope rate.

D u r i n g  the course of design , the philosophy evolved that rathe r than gene r-

atirig ‘quipment exclusively  for  packout of a par t icu la r  ammunition item ,

the system module s should pr ovid e maximum ftexibilit )r without, of course ,

compromising their  in tegr i ty  for the i r  immediate  task. Thus , the several

individual automatic machine module s are suitable for  bro ad application

throug h the arsenal  system , the suppl y service , and other mil i tary  and

civilian agencies. For example , such elements  as the cartoning module

(case r/ t ape r/b lun te r ) ,  the bagging module (bagge r / sea l e r /glu e r ) ,  and the
wirebound box machine are direct l y usable for  packaging othe r equipment

or supplies; and the cluste r machine , with some modificat ions , can be used
fo r the packaging of any obj er t  o f a gener all y cylind rical configurat ion.

The FMC-designed LAW Packout System , then , will provide such advantages

as the following:

• Decreased labor costs

• Higher reliability

2
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• Consistency and uniformity of the pack

• Adaptability for a variety of uses , including immediate adaptability to

the next-generation light antitank weapon - - the VIPER

• Elimination of such safety hazards as inverted rounds

• Provision for greatly increased personnel safety through the removal

of all but a minimal number of workers from the environment of an

explosive weapons packaging area.

The system layout is illustrated schematically in Fi gure 1, with the six

modules identified according to their princi pal functions.

50’ .m’~ 
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MODULES

I 1. CLUSTER ASSEMBLY

- 2. CARTONING
3. BAGGING
4 . BOXING
5. PALLETIZING
6. STRAPPING

Figure 1 LAW PACKOUT SYSTEM LAYOUT3



II. TECHNICA L DIS CUSSION

It was orig inally antici pated that the majority of the equipment items to be

used in the LAW Packout System would be obtained through commercial

sources , but the fact that vendors could not furnish equi pment to meet

applicable military specifications dictated the design and fabrication of all
elements other than the automatic carton loader , the palletizer , and the
strapping equi pment .

Thus , the designing of the system proved to be a very challenging under-
taking. Particularly difficult was the cluster assembly machine , with its
requirement of placing five launchers in the proper configuration to match
the preformed saddles. This unique machine has no counterpart in the
packaging industry.

Each section of the system has been desi gned to operate not only as part

of the LAW Packout System but also independently where such a function

is desired , or as part of a different  system. This arrangement also per-

mits maximum flexibility in the layout of the packaging line . An overall

view of the system is shown in Figure 2 .

Each module operates on demand , initiated by the arrival of a package at

• any station. The package is not released if the next station is not empty
to receive it . Thi s action automatically inhibits all upstream stations from
operating until flow downstream resumes. Instrumentation is provided in
all modules to detect any condition requiring operator attention.

Pneumatic ‘—‘4s are used extensively in the packout line. They offer
the advantag~ 

- cost , reliability, and intrinsic safety , as they cannot
generate sparks izardous area.

~~~~~ ~~~~~~~~~~~~~~~~~~~
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Figure 2 LAW PACKOUT SYSTEM OVERALL VIEW

The following paragraphs present the results of the design of the LAW Pack-

out System , in the form of a system-operation description.

A. CLUSTER FORMING MODULE

The operation of the cluster forming module involves the interaction of the

following elements:

• Feed conveyor

• Singulato r

• Accumulator conveyor

• Shuttle conveyor

• Cluster assembly fixture

• Saddl e magazines

• Saddle feed mechanism

• Saddle holders

• Takeaway conveyor.

6
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The feed conveyor supplies the launchers in two parallel streams in a pre-

oriented manner (i e., on the side, nose end first, sight on the right as

viewed facing downstream). As each pair of rockets is properly received,

the combined signal from the limit switches contacted by each rocket acti-

vates the singulats-~r. The singulator then advances two pitches , feeding the

accumulator conveyor, as the next singulator vanes advance and receive

the next two rockets.

As they enter the accumulator conveyor , the rockets are checked automat-

ically for proper orientation. Detection of an improper orientation signals
the conveyor to stop, and an annunciator changes color. Thus alerted , the
operator will open the safety door , correct the misorientation, close the
door , and restart the machine. When five launchers are accumulated in
the proper position, the first of the two shuttles which make up the shuttle

conveyor picks them up and moves them to a position above the cluster

assembly, as the singulator resumes fe eding rockets to the accumulator

conveyor and the second shuttle moves to the pickup position. Figure 3
shows the shuttle (empty for clarity) positioned above the cluster assembly.

4’

- 
I .

Figure 3 SHUTTLE IN POSITION ABOVE
CLUSTER ASSEMBLY

7



t h e  c l u s t e r  t s s e i n b l y f i x t u r e  s e c u re s  t h e  f i v e  I . t I l I ’ I ( ’ } , l r s  I r o n  t h e  ( ‘ ( w v ( yo r

and p o s i t i on s  t h em  to r e c ei v e  the  s a d d le s , as shown in J i g u r e  4. 1 he s t d d l t -

hold e rs rno~~e in f r o m  e i the  r sid e and p 1 ace a p r - f~ rr ( -d  s ;t dd le on e at h e rid of

the  c l u s t e r  of f i v e  lau n c h e  rs , and t h e n  Ij i e v e  fo rw ;t  rd to p l ace  the  a s s e m b l e d

package  on the  t . t  ke  aw ay  c o n v e y o r .  1 he sadd Ic hold e r s r e c e i v e  ano t h e  r pa l  r

of saddles  f r o m  the  saddle  m a g a z i n e s  via the sadd Ic  t e e n  m e ch a n  I sm , and

r e t u r n  to t h e  read y p o s i t i o n  f o r  the n ex t  c lu s l e  r .

/ \~~~~/ • . 
1

~i

~7 ~~. .I. / ~. -

)

Figure 4 CLUSTER ASSEMBLY WITH FIVE POSITIONED
L A U N C H E R S  A N D  SADDLES

I he c l u s t e r  fo r m i n g  module was developed espec ia l ly to fo rm a cluste r of

f i v e  LAW r o c k e t s  and two end saddles , read y to i n s e r t  in to  a c o r r u g a t e d

c a r t o n .  If the  LAW packout  l ine is applied to packag ing of some o t h e r

p r o d u c t , i t  is un l i ke l y that th is  c luste r fo rming module  wi l l  he r e q u i r e d .

It  can be removed and replaced with a c o m p l e t e l y  d i f f e  r e n t  module  which

• a r a n g es  a g r o u p  of p roducts  p r epa ra to ry to i n s e r t i o n  i n t o  the c a r t o n . If

the p roduc t  does not  requi re  th i s  g r o u p ing ope r a t i o n , i t  can be fed d i r e c t l y

into the next  mod ule of the sys tem , c a r t o n i n g .

• 8
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B. CARTONING
The equipment in the cartoning module perform s six operations related to
enclosing a cluster in a corrugated carton:

• Open a flat, premanufactured carton.

• Insert a cluster.

• Fold the carton flaps.

• Apply tape to retain the flaps.

• Blunt the carton corners.

• Print identification on the carton.

The f i r s t  machine element in this module is a commercial carton loader .
Premanufactured cartons , received in a flat condition , are manually loaded
into a magazine. The machine removes the bottom carton from this maga-
zine , automatically opens it , and places it on an indexing conveyor , with
the flaps on both ends open.

The opened carton is moved to a loading position and dwells while a ram

pushes a cluster of five rockets and two saddles into the carton. As the
carton is indexed to the next station, fixed plows cause the flaps to be folded
inward, closing the carton. Side rails retain the flaps in this closed position.

On the next index , the carton move s past a specially designed tape applicator ,
which applies a stri p of pressure-sensi t ive tape on each end of the carton.
When the car ton stops moving, four rollers extend , folding this tape around
the carton ends and pressing the tape s tightly against the sides of the box , to
hold the flaps securely closed. This station is illustrated in Figure 5, just
before the tape is actually applied.

Specifications called for short pull tabs on each end of these tapes which do
not adhere to the carton , so the tapes can easily be pulled off to open the
carton . The initial approach to this requirement was folding the tape ends
over , to join the two adhesive surfaces. No commercial equipment was
available to accomplish this , and any special mechanism would be , appar-
ently, very complex. Instead , FMC engineers satisfied the requirement by
dispensing a short piece of plain tape and placing it against the adhesive of
the two inch wide fiberboard carton sealing tape at a predetermined location.

9 
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During start  up, the tape is manually attached to the first carton on the

indexing conveyor when it is in the position before the taping station. As the

conveyor advances, tape is dispensed and pressed against the carton, and

another piece of plain tape is positioned on the scaling tape. The indexing

conveyor has now placed cartons in the position where the tape dispensing

equi pment is between them. During the dwell period of the conveyor , four

rollers press the tape along the sides of the two cartons and a knife blade

extends , cutting the sealing tape at the center of the attached plain tape ,

thus forming the pull tabs on each end of the sealing tape. The operation is

now set up in the automatic mode and applies tape to each carton as it passes.

This solution is accomplished with rather simple mechanisms.

••~‘4_ ,�~ 

—

- .

Figure 5 CARTON TAPING STATION

The taping operation requires, at each end of the carton, two rolls of tape,

one roll for the pressure-sensitive sealing tape and one roll for the plain

4 tapes which creates the nonadhering tabs.
I
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The next conveyor index brings the carton to a station where air cylinders

drive steel pressure pads against the eight corners of the box, to blunt or

flatten them slightly so that there are no sharp corners present which might

tear Lhe barrier hag when the carton is pushed into it. A marking roller is

rolled onto the carton to print the lot number and date.

The commercial carton loader is adjustable, to handle cartons of other

sizes, if the module is used on some other application.

C. BAGGING MODULE
The indexing conveyor of the carton loading machine has positioned the

carton at the infeed station of the bagging module.

An operator manually loads multiwall, laminated bags , in a flat condition,

into a bag magazine. Vacuum cups lift the top bag of the stack slightly

and feed the ed ge into a set of rollers which propel it to the loading position.

Here, the bottom layer of the bag is held down by vacuum, and two vacuum

cups move down to pick up the top layer. When a gap is created, a pair

of guides enter and open vertically, holding the open bag mouth securely

and acting as shoehorns to guide the carton into the bag.

The carton is inserted by a ram , and the bagged carton is indexed to the
evacuation and heat sealing station. At this station evacuating nozzles enter
the bag on either side of the center and move outward horizontally, stretching

the bag mouth slightly. A set of rubber-padded jaws close to clamp the bag
mouth and a vacuum pump pulls the air out of the bag, through the nozzles.

The nozzles are then withdrawn and heat-sealing jaws are closed to weld the

hag surfa ce s tog eth er by heat and seal the bag,

When heat-sealing is completed , the bagged carton indexe s past a marking

wheel which prints the lot number and date on the bag and then arrive s at the

adhesive station where a small amount of cyanoacrelate adhesive is applied to

the bag in four places. Following application of the adhesive , rollers fold
the ends of the bag down on the adhesive which sets qui ckly and holds them

11



securely to form a neat package , easily handled during the remaining

operations. (This adhesive is not usable on certain very glossy bag materials,
as it will not adhere to such surfaces. )

Figure 6 shows the bagged cartons , the bag on the right having

just been sealed and the bag on the left awaiting transfer to

the next module.
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Figure 6 BAGGED CARTONS

D. BOX LOADING MODULE
• The box loading module is provided for loading a group of three bagged

cartons plus shock-absorbing filler material into a wirebound wooden box.
The first operation in thi s module is a 90 degree rotation of the assembly
while maintaining the nose end position and installation of a cotton webbing
carrying strap on the package , secured by buckles. It was not considered
feasible nor economical to automate this operation, so an operator performs
this task. This same operator performs a vi sual inspection function and
removes defecti ve packages from the line. 4
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After the carrying strap has been installed, the product moves to the collator ,

where three bagged cartons are placed side by side by an automatic mech-

anism and an operator adds the box end pieces , the fillers, and the foam pad.

The collator then transfers thi s assembled load onto the box blank , which

was previously placed in the box machine by an operator , and automatically
advanced to the loading position, so it is in position to receive the load

of three bagged cartons.

The box machine (Figure 7) folds the box around the load and an operator

enters the enclosure, checks for presence of the pad , and clinches one loop.

The operator closes the door and the box is moved automatically from the

closing station to a rotary table where the box is rotated 180 degrees. Another
operator enters the enclosure and clinches the remaining loops on the wire-

bound box. If the box and contents pass his inspection, he places a lead seal on
one of the clinched loops , leaves the enclosure, and closes the door to restore

the interlock. When the interlock has been restored, the table automatically

rotates 180 degrees to its original position and the box is moved to the

paUetizer elevator. (The rotation of the box is necessary to position the
side of the box containing the wire loops next to the operator.)

Figure 7 BOX FORMING/LOADING MODULE
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Conventional manual assembly of wirebound boxes is a disagreeable job

as the box blanks are large and awkward to handle . Generally, the box is
formed prior to loading , with the end pieces stapled to the wraparound section.
This make s it difficult to load product into the box without damaging it.

Opening the box requires pry ing it open , which usually splits the boards
and makes reuse impossible. By contrast, th e FMC box loading machine
wraps the box around the load with no danger of product damage, and the

box is easily opened , without damage , and can be reused if logistics permit.

E. PALLETIZING MODULE
The box moves onto the elevator platform of a purchased commercial pal-

letizer, which is automatically activated by the arrival of the box. Figure 8

shows the palletizer from the pallet magazine side. As the elevator raises
the box , printing rollers press against the sides of the box , marking the date
and lot number. The box is moved off the elevator platform onto a loading

plate and then onto a wooden pallet. The pallet is lowered , as boxe s are
added , until a full load of three boxes is in place on the pallet.

• .~r.ii~ a~~L •-
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Figure 8 PALLETIZER
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The pallet is then automatically lowered and rolled out of the palletize r.

Figure 9 shows a loaded pallet just exited from the palletizer onto the

powe red conveyo r to the strapping module.

The palletizer can be adjusted to handle other sizes of pallets and boxes.

Lt~i~
~1

1, .

: .

I~Figure 9 LOADED PALLET EXITED FROM PALLETIZER

F . STRAPPIN G MODULE

A powered conveyo r t ransports  the pallet and three boxe s to a strapping ma-

chine , which is a commercial item. This machine is illustrated in Figure 10.

Two steel straps are placed around the pallet load , tightened , and secured.

The conveyor then moves the pallet away from the strappe r and rolls it onto

a gravity-type conveyo r whe re it awaits removal by forkl if t  truck.
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Figure 10 STRAPPING MACHINE
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lU . CONCLUSIONS

1 ha FMC-designed LAW Packout System provides adaptability , labor

savings , safety,  and packaging quality.

in t e rms  of adaptability, the modularity of thig system will permit its use

not only as an entity in the packaging of LAW and VIPER rockets but also the

use of the indivi dual modules as an adjunct to hand packaging lines for other

products. The modules may also be used as parts of other systems in which

additional packaging modules have been purchased or designed . The system

is also adaptable to l imited-space facilities , for as presently composed ,

the entire system occupies a space of less than 2, 500 square feet .

In te rms of labor savings, the specification that rio mechanization would be

provided in an area where an operator could more economically perform

the task has been met  in such a way as to require a minimal number of

operators. Thus, the LAW Packout System greatly reduces the number of

personnel required by the labor-intensive handline.

In t e rms  of s a f e ty ,  the LAW Packout System is well eng ineered , including

explosion-proof wir ing,  which avoids hazards to operating personnel.

As a function of the labor reduction , far fewer personnel are exposed to

the inherently hazardous environment of a loaded weapons packaging facility.

As for packaging quality , the LAW Packout System mechanizes the required

packaging characterist ics of clustering the rockets so they are not in contact

with each other or the carton walls; of cartoning the clusters;  of bagging the

cartons In heavy-duty,  vacuum-evacuated, heat-sealed barr ier  bags; of
collecting the bagged rockets In wtrebourtd boxes; and of strapping the boxe s

to pallet, for easy storage and/or transport .  Thus , the rockets are protected

against shock , cold , heat , and moisture. Finally, the wirebound boxes

themselves are so designed tha t they can be reused , if logistics permit.
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