
GemerGI ElectrGe

Power fer the
RCAF's $tcrflghters
15,000 pounds of J79-GE-7 thrust propel t-t04c at Mach 2 speeds

E NE,I{AL lllectric's lTSt engine
hiils iair to repe ut tirc succe ss

sturr,of rln earlicr Gh, procluct.
the u'orkhorse 147, u'hich pou,ercd the
F'-86 Sai;re. Bocing I',-17, the Il-15 and

provided the supplementrlr\r i.t po\\'cr
tor the giant Convair lJ-3ai inrercon-
tinental bomtrrer. At. the preserlt rinle.
the 15.000 ll;. thrust 179 is in service

rrs the [)o\\:e r package fcir t]re Il-l {}+

Starfigirtcr. Il-,5I I-Iustle r, A-1i Yigi-
lantc" the \{cl)onne}l Ir-{I.1. the }rl lF'-

1F Super Tiger. as r.n'ell as the, I{.cguiirs

il nri.ssile. These last t\\,o nlciltionecl
:rre presently scheduled for o;rerational
use in thc e arly I960's.

The particular mode] oi J79 r.r'hicli
is to come into servicc r.r,ith the
ITCAF's F-101G Starfigliters,, is the

179-Gf.-7. The difTerences benveen tiiis
crrgirre and the 179-3 A u,hich po\1,ers

the F-104A's presently in usc q,ith tirr:
llSAIl's Air l)clensc Comnrancl squad-
ron.s. arc .siight. In tlrc 17()-7, thc tr:r.
hinc diamctcr is slightlv larger than
tlrat rrf thc' 179-3A, rcpLrtcrll,v g;r,ing ;rrr

iti, rt;i.,r,i rfli, it:trt"r, Irr thc rn,;:ir,r.
{

tlli

Secc-,nd major difference lies in the

fact that clianre ter of the Ii9-7 after-
ixrrner is slightlr larger than that of
tlrc: I7q-3,{. giving an increase in cn-
gine elfrciencr ai high altirr.rde.

Other phr'.sical cJilferences that are

not classificd as se cret are: a ne tv cotl-

rrol s v ste rn in the 17 9 -7 l-ra v ing a

grcrrler degree of design sinrplicitl, uncl

re li;rbilitr': :i split conrbustion casinq

ioi' easier inspcr tion ancl mainte nance .

Five to One: Thc engine u,cighs ep-

I)roxirlatelr, 3il)0 lbs., and is rateci at

15.()00 1bs. thrust. Frame sizc is 32

irrches: ove rall ie ngth 2(11 inche s. It
has e 17 staf{e! axiai flou', single-rotor
compre ssor rt'ith e pressure ratio of
12:l. The first six stator stages and the

inlet guide vancs :lre i'ariable to assure

;;erfornrance over a u'ide rallge of

ilight conrlitions.

Thc r()tor consists of th in rvchbe d

cliscs arirl specer rings boltccl together
'',r,ith thc hlacl irr g attac hed to the rim
sections lr)' cor) \'cr:tionlrl cl.rr,r:trtils. Frlr
r rrii\ t'ttit.,ir..'r' ir, trr;tirl:(';r;lir, i ittlr; ir,"

Scale of .I79 engint' is
cvitlt'nt in thi: llhotogr:l;rh.

S,hor*'n is * -2 rlrtltlt'tr.
It(:AI;' f;- I tl,l'r x'ill iritve -?.

I-',rrgirtr' :rt It'f t i- a .! 7aJ.-7.
Ilrt's:rlrrc l\-]]r' l]r:.rt i. ttr
lrt' lll'ltnu f'ttt'turt.tl in ( l::rrntrlit
Irl ()rt'rrda I',rrgirrt,'. f,tttr,

spection. thc to1: lrrrd bo[onr sections

of the compressor casing nrlv ire re-

nrovccl. L\nti-icing is supl;lieci for in-
let grricle vanes ar-rcl strLits irl' coill-

l)r'-'s:;or ciis,- har-ilt, lrir.

The rurbine is threc-stirgc, u'iti'r tlre
turbinc u,heels i,eing cotrplerl to t-irc

ron-Ipressoi- rotor 1".,1 :r cr,nical .shultt for
lon'u,cighr anrl high strerlgtir. l'his
t'onirai trrrlririe si-uii't clll tr;u"rsrr-lit irp
to 7tl.(ll){t irp:tt llltr)iirtiuit-t :-itnt.}'et
u'eighs nluch iess than eqLlivalent
cvlindrical shrrfts c,i tire srtn-rr [orsirinal
strcrrgth. "I-he lightu,eighr rurbine cas-

ing colisists clf fabricatc,ri shee t rneiai
splir {or eils1: eccess ip r6ritinc ipspt,c-

tion anr] rnaintenance.

Trvo S,vsterns: The i)()\\/ci" rontro]
st,sten'i r;n the ]7!j l:a.s tn,o sepilrlrtc arrd

distinct iucl svste lns: m;rin f ucl s,vs-

tcm: anc] aftcrburne r fr.rcl svstcm. Iloth
s\Islenls fe:rturc {:{clll'contrr.,lling r},pe

rrnits. -fhc hydro-rnechanical control
slrstcrr: has cle ctrical trirn w'ith hi,-
tl:-lrr'lic anrl clcctrir' I)r)\!,(:r rr:(1rrircrj to
{ii,i, ;iti' tirr'. ri,. :!r,i;} l,l-irr; tiliii,ii,.'<l 1',r,

Wfltr ^ir*,c/rr1 i'

i:r. \,i,\1i.t .ri..t
ia+H;l*i,u"'.,



the engine. This rnakes the complete

e ngine control svstent integral with the

basic engine.
Comprising the inregrated and syn-

ch ron ized com posite systetn are: ( 1 )
rrrain lue I svstem; (2) afterburner tuel
systenr; (3') nozzle arca control sys-

tern; ancl (+ ) variable stator control
.system, trVhich is integrated with the

main [r-rel control.

The altterbrlrner fe:rttrres a fullv
n-rodr-rlatcci, vrrriallle area with a con-
,,'ergirrg-cJive rging exhrtttst n<>zzle. Th is
provides, autotrlrtticaily, optimum en-

gine perfornlance lor all flight condi-
tions.

Variable Pitch Stators: Of particr-riar

interest i.s rhe lact that the T7q is the

first operationai iet ensitte to enrploy
the principie ,:f variablc stator blacles

in the etrgine's compressor section.

I-Iigh pres.sure ratio engines h:rr.'e

posetl m;Iny design prolrlems, the

greatest being the design of the com-

pressor. The fundarnenral problem
exists not at the design condition ( i...
high speecls) but during off-desigrr

operation ( i.... low speed ancl acceiera-

rion). It is here that excess air tends to

disrupt the stnooth flow pattern ancl

induce cotnpressor stail.

Use of the variable stator achieverl

the obiectives of design speed efif,ciencv

and stall-free, Iow-speed operation and

acceleration. Prirne advantages o[ this

svstem are: ( 1) reducecl stall prolrlerns

:rt low engine operating speeds I ( 2 )

rnaxirnum conlpres.sor cfficicncv untler
all flight conditions; and (it optitnutrr
nratch of engine and aircraft intluction
system for good stall margin at fu{acfr

2 speeds.

The choice of variable stator as op-

posed to the dual-rotor rigid blade

concept, permitted GE, engineers t<r

Scplcrtt,lser, l9i!)

use the slirnnrcr and more efficient
single-rotor rJesign requiring on[r,

rhree main bearings. The design of the

actuation svstem for the variable sta-

tors utilizes f uel pressure from the

fuel control, and is automatically
sche,Juled as a [unction oI e ngine speerl

a n tl compressor in ie t temperatll re. Th is
relier,'cs the pilot of any neecl to di-
rectl,v control the variable stator
rne c h:rn is rn.

Exploiting Opportunities: Light-
r,veight opportun itie s alTorded by the

variable stator single-rotor ciesign have

been expioitcd tcl the utrnost. lierv
techniques in .sheer steei weldins
were applietl, not only to achieve iight
rveighr. but alsolrs a remedv for cxccs-

sive thermal strcss enrl warping.
Basicail,v, the strucrLlral cor-rfigura-

tion uses three bulliiread sections: front
lrarne; compressor rear frame; ancl

turbine fr:trne. {ls sLlpport and align-
rnent mernbers. N[ounting loads ancl

bencling stresses are imposecl on the
outer shell of the ensine, eiiminating
the need for weighty internai support
structures as buttre sses to thc o'u'er-all

engine strength and rigiriitv.

'l'lr r: r:n gi Itrlyril i rf'ru rrrt:
('.(lrnllinatir.rn tlrat brortglrt
thr: allsoltrtc spt:t'tl irn{l
:rltitrrrlt) re('()r(ls llar:k trr
tlrr: [,..S. is slrowrr [rr:rc.

The 179 was put into volu nre pro-

duction in l9i7 . Prior to this howet'er,
it had ireric-,rmed ior the first tirne in
Lockhecd's new F- 104 Starfighter,

',vith its 6rst public demonstration
ilight lrcing helcl in i\pril 1956. Six

nlonth.s later four 179's porvereci the

maitien flishr of rhc f',-iti Flustler.
The etrgine c:lnle into operational

service in Felrruarv I 958, rvhen it
ioineci the USr\F's r\ir f)efense (lorn-

mand with the first sqtreclron oi F-l0+
interceptors. Toclay there are four
operational Starfighter sclturdrons in
the Commanci, with two dif{erent
rnodels o[ Starfighters, the Sidewinder-
rurrnecl A's and tl-re M61 Vulcan mrr-

chine gun eqLripperl C's. Tr.vo other
curretlt procluction moclels are ilotir
trainer ver.sions seating trvo irr tandern.

The F-101G moriei clestined for the
I{CAF, will like ly be fitted rvith thc
\t6 I for its tactical srou nrl support
role in Air f)ivision.

Lice ns ing arra nge me n ts for the

nriltlufacture in Canad:l oltthe 179-i
engine to po'uver the RC,'\F's F- I 0{G's.
rure beirrg hanciled entirely iry Cana-
dian Cleneral Electric Co. Ltd.

,t {;E tt'r:hnir:iarn nrakt.s lrrr
arl.irrstrrlent on ont: o['

tlte tttrirltte varirrllle stltors
o[ lhe J7') it:t r..ngine.
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