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s kel b Bresaboaent, |'.."-..Illl|JlL' of
the former o the beildaap of the elec-
fennw ]'ll.ilﬂl.‘i!'i Hial comtam tlie seeke
and antopilot; example of the latter i
heat-treating,

Omne myth that Ravtheon punctured
is the old one that women can’t tum
vt precision machine work,  There are
Lirge numbers of women in the ma-
chine  shop  and  machining  process
arius, workmg on parts whose  toler-
ace  callputs spechy  dinensions - to
within a few hundred-thonsandths

lFor example, the final steps in mak-
ing pistoms for hvdnmbe servo units
call tor grinding to close tolemnces on
all  dimensions,  near-pedect strught-
tess of the piston, aned o very fine s
face fnish,  Ravtheon tool cogmeers
ind process specialists combined  the
manufscture and nspection mto one
rontine on the piston.  Now women
complete this operstion using a fine
grinder  equipped  with a  projection-
wereen viewer with 2 danensioned  grid
for guidance, The grmder bead CATTICS
a probe, and is moved toward the work
picte with a multiplving lever. A Pre-
cisionaire gange gives o visual mdication
of the set limits for acceptable parts,
ard the worker can finish to an in-
spected ditmension 1n one operation.

Almost all of the mssile i it at
Ravtheon and no major subassemblics
are purchased. But about 40% of the
miissile i bought outside in the form
of raw materals, hasdware, and stand-
avd compaments such as resistors, tabes
and capacitors, OF that 40%, about
two-thirds comes From  small-Bosmess
rgamizations.,

Whether to make or buy i part
the subject of senous comeern at R
theon, as at other major systoms con-
tuictors, The company has, and main-
toins, versatility in production of maost
of its product line, and is able to step
in and produce if a vendor or subeon-
tractor tails to meet schedules or spe
cifications.  In the Sparrow 3, such
decisions dre made by conunittec m o2
procedure detailed in oseven pages of
mstructions in the company’s open-
Homs manual, Basicaliv, these st
tions say that the infoencing Factors
are manggement  policies,  optimum
plant uhilization, mamtenance of qual
ity levels, minimizing schedule falures
aud the needs of small business and
husinesses in laborsnrplus  arcas.
Within this franework, the final deci-
sion i expected to be that offering
cquivalent material al optimum cost.

Part Construction

Most of these decisions come cul 1o
ke the part. So Raytheon makes
wost of the missile, nght down o
such nearstundard parts as tobe clips
for the electromic platter  asseoablics,
but continues to buv snbstantial num-
hers of stindard parts ontsitle.

Procluction ab Lowell s contere on
the two mejor avionic sabassemblios of
the Sparrow 3: the seeker head with iy
sensing  and  data-praduction  svstem,
and the computer and autopilot umt
Platters, shell tamework and  elec
tronic commponents for these two move
in steady flow through long hnes of
seatedd, soldenng gols. The mechan-
ical gimbal head for the secker, re-
cetved: from Bostol, gets inspeetid and
reaticd For gssemblv too ity clectomic
£CaT.

In a separate clean ame, techiiciins
e out lidreds of tioy gvros for the
Sparrow 3 anbapilat simular m dexgn
to the gvros wsed on the Haswk and de-
serbed carlior m Avivoioy Week (Dec.
4. 1961, p. 74).

The assemblod platters, ther elee
bromics  turned  oside oul For access-
bality, then pass through scpaate test
arvens, where the sceker is checked and
where  the automlot  petfonnance s
messnred agamst the simulated mput
af o secker head,

Then the shells ane buttoncd ap
agzin, and the secker und autopilot -
setnblics are joined and topped with
the cermmic radmne seat in frot Bns-
tol,

This essentally completes the pro-
duetion: of the “'clectoonic onmd™ at
Lowell, The massiles receive hmishing
topches in the form of deeals ane sten-
ciled identihcations and  instmctions,
mass fimal assembly imspection, the fit-
ting of the movable wings, and the
check of ipmaters, The ?‘:.11.'] aceopts
them, and they are tnmdled on their
carripges mto the wext room for pack-
g and  shippimg.  There, protective
covers  are mstalied  and sabebvawined
iy |:=i1|,'1_', The mands ane t'r.l.m]‘r::LE
neto Vcoffins —long  olivedab  omctal
combamers of about that suee and shape

s loaded onto the gray freight cars
waiting om the spur outside the doors.

Packed in their shipping  “coffins”
aboard Navy freight cars, the mussiles
are distributed coually to Fast and West
Coast Naval magazines by o prority.
st procedure. When a eall for ship-fitls
woprocessed, the electromio tonmeds e
send too specthie shops by sontme Nays
handling, and Hicre are skbeed i the
piisssle INGEERLAATIE S,

Beforne lu;ldl:ng oy the carcicr aireraft,
il !ip;nrcm' roncks are checked, o
al a tmae, by the DENM-3T st equip-
ment which provades a penedic statns
report on mssile condibions.  Readout
ot data for one round at a4 Hme comes
frenm the IXSNLA2 and forms the Tasis
for accepting Or rejecting a round.

Checked rounds then are transferred
to the missile ready magieine for short-
term skorage, P'rom that moom they are
mined o the nuassile assembly room,
which i sumounded v warhead Jock-
s and  rocket-motor  lockers,  Maws
missilemen  assemble  the  complete

reatid] with warhead  and  maotor, Do
without fing and wings, which are m-
sballed on the haogar deck 100 lessen
the possibility of damage dunng move
ment of the ound from the assemhbly
nrea to the aircraft.

The complete round liesin s atbachod
b the |:|1|||:_]|i|1.r:_; pnlnn ar inskalled i
the *-.r:ns-:-.ui:uutrgr.‘ﬂ posshion,  depend-
g un the fvpe of Taunclang direrafl,
antd 18 chevked out as readvtogo with
the eopugrnent mstalled as it of Hi
airhorme hee condro] svstom,

Navy conducts all the taming for
the Sparrow svstem, as it does with all
ot ils weapons, equpment and ships,
extept b osome lighly speenlied
traiming that mught be demanded by
specihe changes m the Sparrow,  In
Hiat case, Bavtheon wotihd conduct an
wi-factory trmg progrom.  Navy sp-
curlists m  ordwance, electronics, me-
clutics and in the other skills of the
msissilenuin receive oxtra anstroction i
the Spamow svstem i addition to the
trameng of their specialties.

Pilat Training

Pilot  tromme inclodes some basic
mstmuchion m the wse of the sssbem,
ekt checkouts and e !'lring-}. Cil-
ehcted durmg sguadion exereises br o
WLSETH IS ['II:I]'I'I-I'.H,'!'I""iH'I %,

."H]ii:-.:-.lh.' fulures Found dunng check-
out on ship or m lmching are reported
back through Navy chapnels to the
Navil Ordnance Labomatory it Coron,
Calif,, where the reports are recordied
..IIIE1 L"l!][TI."'.L'I.i'L'ﬂ.‘I.

Sparrow 3 problems are relaved to R
theon by Corona s that the compans
Bas a runming cheek of its own guality-
JESTLINOE I]Tilg]’d!" h". ”IL |JL'Tf[|TJ|!i!|||;.'L'
vb delivered ronnds operated under ser
e eonditions, This link 5 the l'llﬂfl
official feedback from wser to manntac-
turer i the Sparow progan. As al
wavs, there are also a pumber of un-
ofhicial links which also connect the
Navy and Ravtheon,

A realistic value for Spanow 5 reli-
abality conld be estimated at about 95%
for Taunched rounds, wemembering that
betore Tannching, the hind has been
checked three bimes: leaving the Fac-
tory, preflight and infght,

Sparrow 3 mamtenance s hised on
the assumption that overy massile s
perfect when delivered to the Ny,
But evervhody accepts the reality that
there will be matenel falores some-
where alomg the lme, and that they will
lawe b be hxed,

Maintenance Concepts

Ravtheon's  maintenance concuepts
fon the Sparrow were based on the
chimamation of shupboard repair, and the
mnmiang of shipboard maintenance.
Chnce the SpaTTw 3owas dlelivered o
the Aect, it cither had to work or it
wits 1o he retumed for rework,. At cven



level of operabion with e wssile.
where checking. i wvelved, the Navy
techmician gets aither & go or a no-go
mchication. e allows the "po™ roond:
b pass through hos station, and sends
F e noega’ ey back  thiremgh
chanmnels

The Hp:lrr.!l'.l. 3 guict.anl:'u and econtmml
section, stored as one it aboced ship,
FLLJINILS |'.u.'r1-:|1.|i|; checking om a three-
menth e evele, Al svstan clements
are vhecked by test equipment wihach
simulatos ﬁJﬂfﬂ |:-fn|1|1.|1|- monitors the
missile response to the problem and
then |I|J|’..|I:|_'\. I||II|:|1 |.1r||1|:||.13|:1_l'|r'-. 11]|||__||
me fanlk

Test Equipment

e amremft portion of the wepon
avstem is designed 1o be checked In
test eqmuipment which can find the Famlt
withouwt reimoving the svetein From Hhc
ciarrving mrcratt Meplicement af faulty
trwits is also planned on that basis, Test
and  muntenance  operatiomns har the
wircraft portion of the svstem are done
at Fonr levels:

o Preflight, 1o determime svstem
A small und cart, the AN AWA
B fght-line nvonmbercnce ook, s kel
aul ot and connwcted L

T 55

PR ..||-_|.|r':
s kel svslems fo prin cle vl
pmd eleetrical e fliis k.||||::||lt: e fun
the hrecontrol svsferi, Fest wimeniin
bl into the svstem reads oot data in
LTS -'.'nu:L]:-iI ated mdeetes the status af
the systein

o Thirtyv-hour evele, for poneelic cheek

b Fhe osvstem, Fhis Best level uses a
more claborte hand  cart, the AN

AVWA-S flaght lime cart, wihich xu]xpht-u
the  requir Ld cleetrical und  hvdmiahe
prower and cooling air, plos much anto-

matic cheekimg equipment  and  fanlt
il it
® Bench test, to locute andd  corpect

faults, The ity portion s emoved
from the aircraft, ostalled i
bBench svskem using the tmnr.n!-nh, fire:
cotitrol apparatus, and repatied or
pliced as necessary.

» Depot r-r|:-1|r tar complete overhanl.
The complete fire-contral sysbem s re-
moved From its adreraft and i throngh

a tesk-

:I'|I|.||'

tear-down, choecking and elanldimg 1o
production-line standards.

Basic Guidelines

For Sparrow 3 misstles, the same
Iasre |:.!“..u~.u] wlines goveEn the oo
tenance and  repair u[:ntrlhrm:- If the
itiisstle doesi’t |.:-L:|fl:-1r:|| oo Lr.rl_u, Ik
it comes. There s no teardown or over
Ll oof Sparrows aboard ship, Tndwaduoal
npapar compoments of the mssile, such
ts the modance wnit or the seeker nnit,
may e replaced by imother complete
et m the |||rw'|-;. asscmhly process.
But anvthing further s dome at o depot
level

When a massile s retumed becans:
it was  founed  imeperative, it s mum
through a production-ling process which
breaks the mussile down into simple
tasks e then provides @ complete
production-standard overhaul of the en
bire mussile. Ravtheon ongimally o
gamized and operated the maintenance
depots for Sparrow 3, o prove the con
cept. INDW 11||_- depots are run by the
Iy,

DAYTON, OHIO

LEXINGTON,
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ROME, N. Y.

ASBURY PARK, N. J.
601 Bangs Ave.

COCOA BEACH, FLA.
P.0. Box 2218
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HAWTHORNE, CALIF.
225 N. Van Ness Ave.
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225 Washington St.
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WASHINGTON, D. C. L
Solar Bldg., 1000-16th St. NW

REGIONAL OFFICES
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R. C. Kestle, Mar.
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T. B. Gaither, Mgr.
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H. C. Mulberger, Mgr.
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R. J. Mclirath, Mgr.
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M. B. Gurney, Mgr.
Plymouth 7-3151

0. M. Lowery. Mgr,
JEHferson 6-9662

T. L. Longtine. Mgr.
VOluntear 2-6600

W. R. Burrows, Mgr.
FF 7.2500

. M, Richardson, Mgr.
MArket 1.6783

0. Sullivan, Mgr.
MEtropolitan 8.5205
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