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A:!L'IL'HH' orriented cuslomer Compsiny recently
recquested lighter, strongoer maosdular housing for
the ehectromic cquipment they wore supplving the
muilicery. Rosal Flastc, our division in Minden,
NMoelhraska, ook i rom there. The resull wis =0
innvative and imperessive that Koyval has cxpanded
on the conceplt and developed a new sysiem ol

composite cibinciny

With Royval's 4% vears” experence in designing and
manufacturing contoured ffabricated composite pans
o meect specific end use criterta, they developed the
Rl series framework for shelving and cabinetry 1o
carry the elecvrome and avionk equdpment in
comimercial amd military adrcraf

Cenerally, framework and shelving have boen mak:
from curmenily availabde rack svsiems = which are
limited o standard configurations., nome of which are
desigenaed to minimice weighit

Certunly, alumsinuwm is an acceprable material. b for
s apsplcations and specibications it does e oller
thae acklliticnal bemsctits recguiared By the maone

sopbristicated user

Rowval s mosdular R series otilizes the amigue
advantages of compaosites rather than a “me-toa® copy
of commercial metal racks. Carbon reinforced
compasite is the primary raw material

The Growund Bules for Hoyval's RPOO0 System

The parameters were sirdghiforswand: lghn weight
andl stremth designed for specific applications.  The
RF Wb s acapiabde = its hasic (rame Compaonenis
allovw comstruction in dillerent dimensions and
configurations with relative case. RBoyval recognises
that different coustomers have different cabinciry
requirements = different siees, shapes, doors, shelves,
side walls, desk tops and Aoor mounting, to name a
fewe. With this in mind, Roval's engineering stafl
utilizes FEA (Finite Element Anabysi=) to optimize and
ratch the disdgn with the customer specifications

Developed by M.C. Gill’s

A New Comncepri

|

The BP WHE systent starts wflh these
stenctiral confremenls

Top panel

Supgort Ral —
witi 90
Nangas

Sichs il —

Support rai
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weilh B
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—— Support rail

F3% o 0% Lower Weight, Higher Strengih

The framework of an R0 unit wooighs at least o
third fess than an identical mck constructed of
aluminuem oF stecl. This weight saving can incrcasc
tor (3} percent when the system is tailored for specific
applications.  Often, metal racks are overbuailt =
imtended for many u.|'|-|1n]i1. aticsns But, in (ace,

sutalle For fow

Weight reductions are schicved by utilizing the
carbsn reinforoed epoxy (or vinyl ester) composite as
the prinury material in constructing the component
parts of the RPHED series. Each part is compression
micsleded, which results in a much stronger part tham if
it were extruded or pulineled. The comers of the
BP0, which are the limiting fctors in overall
strength, are reinforced with gussets and interior lugs,



Royal Plastic Division...

in Lightweight Cabinet Systems

=
A cormplela Linit-
fvoicaly for encloseg
VB
connaschar FVInNic squipmment. with
iy notional dask
A-wpy
cormecion
IrI
L L[ T
b lug
1
or knucklies, inside the hollow rails
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P10 o lamvimates, such ax Gillfal 118G, are

bonded fo a Nomex homsecr

naiic facin

r
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YVersai ilil1l|'

Yertical rails can be amgled or mesdified o super A4
shwell for computer consale kevboard or other
Operor-nricned Lrjuiprment Thee customier specifics
thie space reguirements and limitations, and BEowval

desigrs the KPS0 system fo accommodate them

Either M.C. Gill composite laminates or sandwich
pancls can be used 1o enclose the framework. An
added benefin is thar all materials are manufacoured
|,-w.-.|,-|11|,|llf. '!1:. the same « QM PNy Working in
concert, Roval and MC, Gill can ensure that nao
dorwntimee will result from mw material produoction or

assemmhhy delays

Ease and Speed of Assembly

s discussed elsewherne, the RPOYHY can be assembled
and shipped from Roval's plant, or companent parts
cin b sent tooa customer-specificd site for assembily,
Ui Rowvild = gmsy-to-s il imstrucrions

FAMIT Prosiesctiom

Hleciro-magnetic interieronce prolcciion is also
available and can be provided when specilicd. The
siniclding material cllectively doters EN because it is
embedded inmo the composites used o enclose

the unit.

[resign Flexibilicy

1 - L ARES £ & Ll ] L} 18
e drawings on pages 2 and 3 depict the component
= ol the BFEMHE system = souare tubes with outsade

tuabse wiclths o eitheer 17 o 121727 prowidde 2 muxiomm

Enclasure for elactronic equipmeant utilizing same
structural companants.

apening of 6. suandasd cormers are Y00 although

I ()
tubes are cut te specified lengths and noemally are

ather angles, such as 1357, are paossibile
riwice with rwo flanges to hold shelving in place and
e compoanents
are compression molded feom carbon cloth and

Al pelys are onented S0 a5 o

for affising sides, foors and wops

urkiclireciional ape
OplimEe sIecngen

Orptions for Enclosares

oo matter the marerial wsed o enclose the umii, all
siche= ¢cn b slostied o allosy ventilation: dueted to
Al forced ventilation: and, cmbedoed with EM
shiclding. Sides and shelving can be attachsd inoone
Of three ways, They can he permancntly bonded in
plac; attachod with gueemer turnfguick rebeasc
Fastemcers, oo allixed with standard fasteners. Bonding
is the least expensive, results in the sirongest overall

v, e it s pormienent

Fhe maosdular design resulis in lower enginoering Coss
anidl shorter lead times for delivery. The natural color
of the cabinewry is Mack, although it can be painted 1o
CLsiomer I1|'|L'l.'||'ll...lII'-III.

Fimally

thee it that weilll accommaodate a key Board, mouse

Howal can design and atach a work station 1o

track ball, or wrhling surlace

For Yariowus Lises

Fascmnse oof the versatility afforded by ihe BPOTRE,
virtwally any type of enclosume can be constrecied
from its coamponent parts,  The ondy lmits placed e
theese o the desien emgineer’s imuganation. & few ol

thee iy uses mos possible with the KPOCE are;
= Shelving for clectromd/Aavionic cquipamcit
= storage cuhinets with shelves, domvers, or hath
= LOmpuier Work stalions oF consoles
= Bpace partitions
# sound dampening partitions
+ Kolling carts
= Uhpenn or enclosed shelving stroctunes

Whichever option is selected, the end product wall b
desizned steictly 1o customer specifications.  Light
welght and strength will be inherent n the anins)
And adherence o dimensions will enswre that, once
inscalled, the undt will look as thaowgh it was bualt into
the: space provided



THREE SYSTEM OPTIOYNS

Al theree opraoaes fesuln in lightwcigh
aodular components consisting of
inddividoal picces than when asscmbled
arg ready for sxquipmcin inscalkagion

The RPN { Pre -Assembiled)

Reval personnel assemble the basic wmin
priar to shipment. The advantages are
the greater speed and accuracy, Roval
warks with thae oustoarser 1o finalize
wlrawings pri::-r foy assembly fo ensore
il tBse Timished |'|nu|u|.'|: comnforms 140
specilications. The FEA anabysis
recpuiread lor assembdies of this nature
wan be used o help gualify for FAA
apaprrisyval.

Mmoo welphi seevngs oeer metaliic
s = afpexiaiatedr 30 b 0 perced

Sugport rail
wilh Hangsa
for top parel
Skl Support rail
SLADDoT ral vailh Nanga
with fange tor ghedt
& anglad
cormecioe
Sarchwich =
1 Support rail
shatll
pangl sha with Mangs
har shigs
Argled
supiport rail
wiilh fanga
har kick
Support rals D
willh 2y

connecior jug —

The BPHIT  Pre-Cut, Unassembled )

[ ERT T II.Il.L"I CF FCAsL. LtLL' LR NLTRTE] [

wishics o porform the asscmbids

fumction, Bovil s mcdular compsonent concept allows
am owitsice fabrcator o assemble a piece of cabinetry
i a cost efficient manner. Each picce of the
framewerk is Clearly Libeled with its own pan
numbser  Insoractions for :|.1:u_'ml1l:|' arne Clearky written
im a straightforwarnd, step h:n SEUTE G Rasval can
alsa pm'rinﬁ-l.' |'|1'i|1l=- and stroctural doesign dasta.
Offened as a “pre-cut” kit approach, the RPHIL = the
st hasic of the sencs and provides umassembled
lightweight compaosite tubaes, lugs and panels, all of
which are individually bualt toomeet specificd
structural kading requiremenis

Minimum u'ﬂ:gl.r.f EaUTRGSs e wrret g flic poriis —
nppnax.!'mu.fr{r FE Fon A6 rerrcend

The RPN 2 { Fully Enclosed —
Assemnbledd o Uieesscmbled)

If thee umin 15 toe b fully enclosed, Tight weighi
samdwich panels provide structural strength. This in
e, resules i oprimal weight savings. The *HE2 is an
excellent approach for many military and other
apphications requiring maximum paviel and
minimam supporting cabingtry

Mindmum wedpht sarfings over asetallic—
g prraxinnately 40 1o 60 fercent.

A clagram fypifying basic sinscture

Conclusion

Honal Plastic, like the M0 Gill Corpe, has long koo
il pepys e lisdem b dhcir eastoanars. In the case of the
HI=EHE serins, a customer’s mloa has spawned a e
merket For the Minden, SNebriska division — one they
have only recently cntercd. in which they have
alrcady estabdishicd @ position of leadesship,. Also like
ML Gill, they dmtend o muincaen thar pasition
thirough product mprovemsent, mnovatsn, and
CLSIOMICT sCrvice = @ combination that fosters
cxcellemce.

Fowr alclitioan] imformatiom an the RPUCED systemn, call
Rowval Plastic ar AUERA2270E ax an MIH-RAL- 22140, or
wrile Ty POy B 3800, Minden, NE D055
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The Farly Years of Fokker

Anthony Fokker Baiale Iis first
airplanc im 19210 ar the age of 20—

a mramoplane he dulbdsed the Spider.
Twor years lader bic Bvunded his
mwn company, Fokker Acroplanban
[huring, Wosrld ¥Woar [, e produced
thesisanils of fighter aircraf for

the: Gacrman forces. Afver the war,
e turned his anention 0 the
CORMATETC ] seCHr ool aveabian

arsdll & 1915 huailt the F.2, a high
winged monoplune thar cnaised

a0 D0ED il aned Carmed 1our
PassCTIRCTS

Thi .2 was tha first af a kg line of
passenger airplanes that was used all
omver the world, I was foldlivecd by
the Fo& amd, e ihae 105, market thi

o, an | lseaier, The laiter inicially
was Moewn by LS Armw Adr semvice
prilets anal st waorld revords for
endurance, distance ancd spaeed

Caovmmdmg tiv Amnerica

In %21, Anabeony Fokker estabdished
it branch of his company in America
that cventually had two planis in
ew Jeraey amd ome in West Virginio
By thae maick 200's Fokkor was a muajior
force in aircraft production for
commercial aviation. The Fokker
Trimmataer, desigmated the F.7, was an
cady sucoess and many Furopean
American, and Pacific Rim area
rlimes o ratesd chem andd their
cervaiives By 1986 54 aarldmes
were operating Fokker airermi

Fokker dsed in 1939, amd persidudction
ol commeercil adrcrall was
susprended during World Woar 10
Thesugh amdy 4%, Anthiiny Fokker hsid
establishedd himsell with a

loang list off Tirsts amd ather
accomplishments that will emsare hes
place i aviaticn hisoors

GILLFAB’
FLIES
WITH

~ FOKKER

Parsl Wanrkd Woar 11

Immseclianedy after the war, (he
COmpany menperned iis dosirs gl
prisliiced & serics of sanall i
rraendng Cralt arclucluigs thee 5 14 Sach
lrxiner, ios firsa je1 design

In 195K, Fokker re-entered the
vommimercial markciplace with the
intrsluction of twe Fricndshig - the
27 turboprogs. It boecamee the st
sglbing turbsogerop in the waorlc and
when production ended in P96 wotal
siles off the airliner had reachod 7H
The F2& Fellowship, fimst short-haul
jol abreralt in the workd, was
introsluced in 1984,

The: FXT evalved imto the Fokker S0
proergies anid the FAS it thie Fokker
T0 aned T fanders, cumently e

mainsnys ol the COMTIPAnY = i ss

Am ool June 19, almmest 250 of
Frlkker's HHEs wieone in servidee
Amwe the Z8 arrlines throughaat the
world flving the DE are American,
China Eastern, KLY, Kiorcan Air,
Mesicuna, Swissair, and | '=Akr

These airlames account for almssl
rwerl s o the active 10V s anwl
ey are all MO Gill customers
as wll



Ferr the Adrlines amd Fokker
Gill Flooring Pancls

e airines above have ased e
MUC, Ceill Farmily of o g priacls
o e loang hanel @ircealit, 1o follosws
that we waould deselop and qualify
Flowaring pancts that el Fokker
specibicatkens lor their sl

bl jesr=

e resulis of this extensivi
Cualiscarion eftorn werne olliah 4ok
ancl Callleah ginpse The former = uscyl
as gallery amld ewiry Noaoriag pancls
and the larer as passenger

DROR BT Tt TR S HES o 1!-.-.-rn'|h

in the Fokker 70 aned 1060

Uhe Qaalivies than Qaalily

ety A0S is o lorwesmokn
sandhwich panel made from
nnElrectonal b2 r'\_ll"r\- reiniarcesd
prhenolic ficings binmidec 1w a
MNomex® honeyoomb core, It has
v AL eviolutsn in 8 Hre, very
hagh puncinr resistance, amd o |'||!.;||

strength-eweight mrio

Ceilifenty 09 exhibits the same
{radures bul differs m comnstruction

M wcore neaterial is the same bat e

facings are a combamation ol
plwenolc retforcod woven glass
cloth amd unicirectional carbson
which provides an added degree ol
stiffisess. The Bacings of both panels
are Bsomaled to e core with
Crillstick™ ALBT, a masllicd

wpoxy film

Ihie szsndard sipe of cach panel is

ANTHONY POKEEIRS LIFE AN HIS COMPANY S HETORY ARE WEL
THHCUMENTEIR. AMAOING THE HESTS HE ANMIF HIS AIRCRAFT ACHIEYVEDD AK]

= First suceessful mechandsm thar alkewed 3 fighter palot 1o fire a
Fronl-facing machine gun through the propelber are without

dhestroving the propeller (14%15)

The interiar af an F100, Gillfat 4079 is ualifed as ssieway Noowring.

[sWiah 4018 yvsed in gatey and antry

REFing e

Gilifab 4079 wsed in passangear
compartment aisiewsay flooning

1" AR, Both ane avaslable i up
ta T2 wiklths amed 1OET lengihs on
redqees]. Facng thicknesses on each
patine] are (2R 2RT. Homevyoomb
coe densitices are likewise the

AN S 'r||||||||||'\. T i foan
Caallfzile <] B s 0007 thigk ancl
guialilics 1o Fokker spaecilicatsomn Fo™
1- 4350k The peengl is dlso available
wilh 4 Tedlar™ overlay on the op
Facimg (Calkfaky HNTETY and with
I'edlar ovedavs on ssh L s
Battaim surhices oGl S0 1ERS

ISk is 4

ick amd s gualifsed o

Fokker spocification FoX 1-4354

Vs, Mr, Diensora, the VLG, Call Casrp
= proicd 1 add Fokker Adrcradn o thi
lcsng list o airiramie manulacimirers o
wihase specificatinns we kv
guialibicd our produos, Wi, we do
Al 1ow the delay in making

the AnacEincemant

T Pk F. iVe-Tid Exghr-paisangis Monomlin

= First nonstop 1S mranscondinental Might (1922)

= First adrliner with air coobed engines (1925)

= First flight over the Morth Pole, Admiral Richard Berd (1925)

& First (Hght across the Pacific Ooean from Amendcn 1o Hawaii © 1927
& Figst Atlantes crossing by a woman, Amclia Erbeart, § 1502H)

= Fimt 115 to Australia dircer flight, via Hawaii and Suva, (192R8)

T Foliar F- 18 Tusshve-passonger Monocdane
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