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XB-70A Systems and Structures 

e 

THE XB-70A systems and structures were both 
advanced and exotic when incorporated into both air 
vehicles . Many of these systems and structures were 
refined continuously. Some are found in newer air­
craft such as the B-1 B of today. It is for this reason 
the Valkyrie earned its nickname-" r,t.?l~-~f-the-art 
improver." 

Powerplant System 
Both XB-70A Valkyrie aircraft were powered 

by six General Electric YJ93-GE-3 afterburning tur­
bojet e11gines rated in the 30 ,000-pound thrust class. 
General Electric rated the 193 engine in the Mach 
3 .2 class at 95 ,000 feet; growth versions were in 
development . 

The six 193 engines were mounted side-by-side 
in the lower aft section of its 35-foot wide un­
derbody bay (FIG. 4-1); XB-70A No. I, which now 
resides at the Air Force Museum , still has its 
engines mounted within . The two large area variable 
geometry engine air inlets (each of which fed air to 
three engines) , dre ahead of the bifurcated air ducts ; 

~U.S.AIRFORCE 

each air duct splits into three air ducts. The air ducts 
are some six feet high and 80 feet long, and are inte­
grated with the B-70's massive boxlike underbody. 

The GEC (General Electric Company) Y193 
engine was a single-shaft, axial-flow (the airflow is 
along its longitudinal axis) turbojet engine with a 
variable-stator compressor and fully-variable con­
verging/diverging exhaust nozzle with a better than 
6.25-to-l engine thrust-to-weight ratio (FIG. 4-2) . It 
measured 237 inches in length, 42 inches across the 
face of its air inlet , and was 52 . 7 inches deep; its dry 
weight was 4,770 pounds (FIG. 4-3) . 

Because it was designed for continuous after­
burner operation, the YJ93-GE-3 burned 1P-6 fuel. 
a highly refined lP-4. The Y193-GE-3 was almost 
identical to the proposed YJ93-GE-5 that had provi­
sion for HEF-buming in its afterburner section. 

Mr. I>-aul L. Dawson, GEC's 193 project man­
ager, gave his mind as to why GE's HEF-burning 
193-5 engine was canceled in favor of the more con­
ventional lP-6-burning 193-3 engine : 

"Boron chemical fuel or HEF was only consid­
ered for use in the afterburner section and some tests 
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Fig . 4-1. General Elenric YJ93 -GE-3 turbojet engine. Nore near acresson· pad:axe under the fonl'{1rd section of the 
,·n~inc . (cou rrcs,· C,·neral Electric) 

Fil.( . 4-2. Phunr,0111 I'll'\\' of 193 turboje1 engine. Nore large no::;:Je and afterburner areas. (counesy General Electric) 
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Fig. 4-3. XB-70A-l and YJ93 engine to show relative sizes. Note engine size compared to driver. (counesy Rod.·well) 

were actually run using it. Asi<l..: f;.:,m problems 
with borate deposits on the nozzle and afterburner 
section areas, the plume of exhaust smoke would 
have rendered the application of this 'zip' fuel 
impractical, especially during takeoff. It was truly 
awesome even from one engine, and the thought of 
six engines running this wa.~1 boggles the imagina­
tion. I'm sure it would have created a cloud that 
would have persisted for days. The environmental­
ists would have had a field day, even in that era of 
just awakening concern for the impact on the Earth ." 
Expensive and smoky, then, the Defense Depart­
ment canceled the boron HEF program in I 959. 

General Electric 's design of _the J93 was made 
possible with a number of technical breakthroughs 
combined with already proven design features asso­
ciated with its earlier dev~lopment of the 179; in 
fact, the J93 is similar to · th~ 179 but on a larger 
scale. GEC's Flight Propulsion Division, by Cincin­
nati, Ohio, developed the. J93 exclusively for the 
XB-70 and XF-108 aircraft. North American, how­
ever, iiked the 193 enough it designed a proposed 
single-engine fighter around it. The Sabre III pro­
posal, as the fighter was named, formed the basis of 
NAA's F-15 proposal. 

GEC put its J93 engine through a series of rig­
orous tests, more than 5,000 hours at both sea-level 
and simulated altitudes. Over 700 of these hours 
were spent at conditions exceeding Mach 2, and 
final checkout tests were conducted at GE's facility 
at Edwards prior to B-70 flight test. The engine 
proved its worth when it propelled XB-70A-2 to 

Mach 3 speed during a sustained 32-minute flight on 
19 May 1966. 

In each XB-70A, the six YJ93 engines were 
interchangeable with either plug-in or quick-discon­
nect features whereby one engine could be removed 
and replaced in 25 minutes or less . The YJ93-GE-3 
(Model 7E-J93-3) featured an 8.7-to-l compression 
ratio and, according to GE, was the first turboject 
engine engineered to operate in constant afterbum­
ing (augmentation) state; actual engine thrust-to­
weight ratio was 6.33-to-l. 

General Electric produced 38 prototype YJ93 
engines for the B-70 program; the engine was never 
employed in production form. With a combined 
thrust rating of over 185,000 pounds (200,000 
horsepower), six engines running at sea level , NAA 
claimed that even with one J93 shut down, the XB-
70A could still maintain M3 cruise with only a seven 
percent loss in range. The engine actually operated 
more efficiently at speeds in excess of Mach 2. 7. 
Design limit speed for the XB-70A was M3.2 ; how­
ever, airframe design and materials, coupled with 
engine growth, could have extended its limit to a 
Mach number of 4 (as told by NAA). However, 
major revisions in the B-70's environmental control 
system and hydraulic fluid system would have been 
required. 

Fuel System 
The XB-70A's fuel system was voluminous and 

complex (FIG. 4-4) . Each Valkyrie incorporated eight 
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MIKOYAN & GUREVICH MIG-19 (FARMER) 
T he original Wes tern concept of the Mig-

19 differed extensively from the machine 
which hears that Soviet Air F orce des igna­
tion. Formulated from conflicting reports 
and q ues tionable photographs, predomi­
nantl y of German origin, it depicted a single­
e ngined fi ghter with horizontal ta il surfaces 
moun ted in a "T" position above the excep­
tionall y large-area vertical fin, the latter 
extend ing far behind the strikingly short 
fuselage . This misconception, born of the 
gene ral scarcity of da ta in any way associ­
ated with the equipment of Soviet armed 
fo rces, dissolved in 1955 with the appear­
ance of approximately 50 advanced intercep­
tors, dubbed Farmers in the N .A.T.O. nom­
encla ture code, and the subsequent definite 
identification of that aircraft as the Mig-19. 
Repo1ts in the spring of 1957 suggested that 
numbers of '.vlig-19s were delivered to Egypt 
to replace the serious aircraft losses suffered 
b y that country during the Suez \tVar. 

Designed by a team headed by Artem 
Mikovan and Mikhail Gurevich, this Soviet 
U nion's first operational supersonic aircraft 
bears a strong fami ly resemblance to its well­
known predecessors, the Migs 15 and 17, of 
which it is a direct progressive development. 
Similarly to its subsonic precursors, the 19 
is destined to form the mainstav of Soviet 
clay fi ghter squadrons having a ttained serv­
ice sta tus early in 195.3 and at present well 
in the process of replacing the obsolescent 
J\ I ig-17 in the fi rst-line squadrons. Chrono­
logicall y, as well as performance-wise and in 
externa l appearance, the Farmer is a direct 
counterpart of the U. S. Air Force's North 
American F-100 Super Sabre, as the J\-lig-15 
compared to the F-86 Sabre. 

In appearance the Farmer resembles a 
blend of the Super Sabre, U. S. Navy's 
Chance Vought FSU Crusader, and the 
French Super !vlys tere. The 60-degree-swept 
wings, however, have a higher aspect ratio, 
and the supersonic interceptor deviates from 
the accep ted standards of single-seat day 
fighter design in utilizing two, instead of 
one, slim·axial-flow turbojets installed side by 

side in the long, aerod ynamically clean fuse­
lage. A streamlined fairing of unknown serv­
ice is in evidence on its rear ventral section. 
Armamen t comprises two rapid-fire heavy 
cannon of either 37-mm or 23-mm calibre, 
most likely the latter, installed in the nose. 
It is improbable that air-to-air guided mis­
siles are presently employed operationally 
on any Soviet fighters, the U. S.S.R. being 
endowed with sufficien t space for inter­
cepting hostile bombers as to render con­
trolled rockets temporaril y unnecessary. 

The prototypes having first flown in 19.'53, 
three versions of the basic configuration have 
been noted by \tVestem observers at the 
Tushino air display on June 24, 1956. They 
are the original twin-engined Mig-19 (Tech­
nical Data) and two modifications desig­
nated Fitter and Faceplate in the Allied 
code. '.vl ikoyan is officially credited with both 
designs. The Fitter, identified by the ab­
sence of any projection on the underside of 
the rear fuselage, is powered by a single tur­
bojet developing approximately 15,000 lbs. 
of thrust, propelling it at reported speeds 
of Mach 1.5, or one and a half times the 
speed of sound. The Faceplate, referred to 
provisionally as the \ ·lig-21, is characterized 
by a bulge of considerable proportions just 
under the tail exhaust pipe. It is speculated 
that this fairin g may serve as a container 
for a rocket motor, used for ass isted take-offs 
and for combat boost. It is also powered by 
a single turbojet unit, with an estimated 
thrust rating of 19 ,000 lbs., which would en­
able the machine to attain speeds in the area 
of i\Iach 1.7, or approximately 1100 mph. 

A possible successor of the \ ,fig-19 series 
is believed to be in the form of a develop­
ment of one of the delta-wing experimental 
interceptors attributed to Pavel Sukhoi. 

TECHNICAL D AT:\. - \Iaximum speed: 
App. 950 mph. Range: App. 1500 miles. 
Ceiling : App. 60,000 ft. Weight : Loaded 
app. 21,000 lbs. Engines : Two app. 8000-lb. 
thrust turboje ts. Armament : Two automatic 
cannon. Wingspan: App. 35 ft. Length : 
Ap proximately 75 feet. ■ 

Single-seat 
fighter 
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MIKOYAN & GUREVICH MIG-15 (FAGOT) 

F irst details of the Mig-15 were revealed 
with the initiation of all -jet combat in 

the Korean skies. The war in Korea brought 
fame to this Soviet clay interceptor, as it has 
to its U . S. contemporary, the North Ameri­
can F-86 Sabre. Although the Mig remained 
a partial mystery for some time after its 
debut in the first jet dogfights in history, it 
soon became apparent that it was equal and 
in some respects superior to any of its \ I\Test­
ern counterparts. The only Allied opera­
tional fighter that the United Nations could 
throw into the air to match this advanced 
machine was the Sabre. The latter was heav­
ier and therefore less maneuverable - at 
similar speeds - than the Soviet interceptor, 
but utilized superior electronic equipment 
and had better-trained pilots at the controls, 
with resultant superior combat tactics, the 
two primary factors which accounted for the 
failure of the Mig-15 in the battle for air 
superiority over Korea. Concisely, the Mig 
was a better airplane, while the Sabre was 
a better combat machine. 

The ~1ig-15 was designed by Artem Mi­
koyan and ;l'!ikhail Gurevich , becoming the 
first of a series of jet fighters developed by 
this celebrated Russian team wh ich became 
standard equipment of the Soviet Air Force 
day intercep tor squadrons. Aerodynamically, 
it was based to a great exten t on the research 
data acquired b~· the Soviet Union from Ger­
mam· after the close of \~'oriel \ /\Tar II. Its 
turb~jet po\,·erplant was an extensively 
modified centrifugal Rolls-Royce Nene, a 
number of \, ·hi ch were exported to the 
U .S.S.R. from Great Britain early in 1947. 
Having effected its initial flight on Jul y 2, 
1947, propelled by a 5000-lb. thrust unit 
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designated \'J.:: -1, the i'.•lig was subsequently 
re-engined \\'ith the more powerful VK-2. 
Placed in production immediately, it became 
the world's first swept-wing fighter ·to be 
manufactured in quantity. 

Having a short, clean circular-section 
fuselage, thin, mid -positioned wings swept 
back at 42 degrees and an extremely large­
area vertical tail surface with a high-mounted 
tailplane, the Mig was aerodynamically an 
extremely advanced aircraft des ign for its 
time. Interception of enemy aircraft being 
its sole mission , the Mig was rarely used for 
grouud-attack in Korea. A dual-control two­
seater version is designated Mig-5UTI, the 
initials representing Uchebno-Trenirovoch­
niy Istrebitel, or training fighter. This tan­
dem-seat conver5ion trainer is known as the 
Midget in the N.A.T.O. designating system. 
for aircraft. 

Currently replaced in the Soviet air de­
fense squadrons by the 700-mph-class Mig-
17 ( Fresco) and th e supersonic Mig-19 , 
( Farmer, referred to separately) both pro­
gressive developments of the early post-war 
fighter, this aircraft rem::!ins in service with 
all of the \I\Tarsaw Pact nations, China and 
North Korea, as '.vell as Egypt and Syria. 
Although presently in the closing stages of 
its operational career, the basic design of 
the Mig-15 will yet reflect itself on many 
future Soviet aircraft. 

TECHNICAL DATA- Maximum speed: 
683 mph . Range: 800 miles. Ceiling : 51,000 
ft. Weight: Normal loaded, 11 ,268 lbs. En­
gine: 6750-lb. thrust Vladim ir Klimov VK-2 
turbojet. Armament : One 37-mm and two 
23-mm automatic cannon . \ \'ingspan: 33 ft. 
1 ~'i in . Length: 36 ft. 4 in. ■ 

Jets and Missiles 
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Flying the USAF' s TF-102 

S Ul\"LIGHT, filtering through 
the smoky haze of industrial Ni­
agara Falls, warmed the spacious 

double cockpit of the TF-102 as we 
taxied out to the li ve. Flying it from 
the left hand side was Captain Bill 
Decker, Operations Officer of the 
USAF's 47th Fighter Interceptor 
Squadron. As the red-and-white barber 
pole that is the pilot probe swung 
slowl y around to point the way down 
runwa y 28, Decker calltd fur takc-ofT 
c !ta r:mct . 

By R. J. CHILDERHOSE 

·'Roger X-Ray Lima Two, clear to 
go." 

Initial acceleration in the trainer 
F-102 was smooth, but only for the 
briefest of second~. Decker threw on 
the afterburner. A whump of noise 
and sudden acceleration jammed us 
momentarily back in the seats. As we 
lifted off the grey asphalt, I saw 
Uecker flip the undercart lever and re­
r: illcd his pre-flight briefing : 

"!'-"o waiting :1round aftt:r take-off. 
< ;n th,· g c.1 r u1, ; :1st. it· doesn't take 

long to get past 22(1 knots . That ·s the 
limit." 

You Have Control: A Yaried section 
of western New York state unrolled 
rapidl y under us as the airspeed needle 
swung smoothly around the clock. As 
it sl id under th :: 3 mark, D:xker took 
it out of afterbur ner. 

"Okay, you can fly i.." 

\~1ith a casual wa ve of a gloved 
hand he abdicated control to the quan­
til v in tht right ha nd scat. It felt light 
011 the controls. As wc passed throug h 



15,0()() D<"-:!:cc .1 _ _:.11 : 1 111 r n v , , 11 the 
·\ \ 13". Without adding a few degrees 
of climb angle, the airspeed started 
crawling up. 

" I genera ll y climb between 300 and 
350." 

That 's one of the p!t:asures of jet 
fl yi ng, a comfortable margin of climb 
speed. At 45,000 feet I levelled and 
checked my trusty Bulova. Six minutes 
from brake rele:ise on the runway. 

From eight miles up, T oronto ap­
peared as a tin y sp rawl of smog-dis­
pensing smoke pots. Ha vi ng seen that 
sight before, I returned to the cockpit 
of the TF-l 02 . The instrument panel 
is different; fewer dials and some of 
th em stra nge to the writer. 

The airspeed indicator has a Mach 
number disc in the centre whic h re­
\·olves with the tiny ou ter pointer. 
The speed registe r is in hund reds of 
knots and these are single digit marks 
arou nd the dial; i.e ., l, 2, 3, etc. It 
was pointed ou t that "knots'' rather 
than mph is now being used hy US . ..\F 
aircraft. Compass and ,\ f)F need le arc 
combined on the RMI ( Radio Mag­
net ic Indicator). Engine instruments 
are smaller and less conspic uous. 

Aids, and Then Some: There is 
r::id io equipment, including UHF ::ind 
VHF for t::ilking; and VOR, ADF and 
[LS for getting them back home. A 
dual radar viewing arrangement is in­
sta lled in the TF-102 for instructional 
flights. There is the high I y-classified 
·'Data Li nk" equipment by which a 
grou nd r::idar controller m:iy steer the 
fighter into an attack position by con­
trolling a fo llow-me blip on the pilot 's 
scope. The entire intercept c:in be run 
without a single R / T tr:insmission be­
ing n1:1de between pilot and CGI con­
troller from t:ike-off to completion of 
the F-102's missile-armed attack. 

As we turned aw::iy from Toronto 
and headed out over Lake Ontario, I 
again took notice of the twin piston­
grip handles on the con trol column. 
The right hand one is normal: has 
th umb-oper::ited electrical trim tab, and 
a nosewheel steering button which is 
also a mike button when the gear is 
retracted. The left hand one is mo\'­
able and con trols the moYemenr of 
the r::idar antenna . 

The throttle seems to be the stand­
ard F-86 type vertical b ·er which is 
shoved outboa rd to actuate the after­
burner. On it is the J ive br::ike switch 
and mike bu tton. 

The effect of the delta wmg at alti­
tude was pleasantl y obvious as we 

February, 1959 

d lort !t:ssh wheeled :,rou nd 
cal b:111k. \Vithout the afterb 11 rnn, ti:c 
single Pratt & Whitney J-57 behind us 
was pushing out 10,200 lb. thrust, 
(With AB, 16,000 lb.) Though highly 
pleased at the r;ite of turn [ was main­
taining, it was disconcerting to see the 
Mach number sl iding off as we con­
tinued the turn . Pointing at the disc 
which was unwindin g toward Mach 
.8 [ queried Decker. 

" You can change ends ;iwfu ll y fast 
as long as you ha ve your Mach high, 
but a flat turn rea ll y kills it. This is 
the disadvant-.ge of the Deuce in 
hass ling ." Then he added reflec tiYely: 
·'Of course as all-weather we do so 
litt le rat-chasin g that it does n't matter 
;rn yway. 

A ll-Weather Training: Preparation 
fo r this role, the all-weather day or 
night interception of south -hound " un­
knowns". pervades the operational 
atmosphere of an F-102 squ;idro n. The 
TF-10~ trainer. two to each squad ron. 
is used to g iYe new pilots their con­
\·ersio n-to-type check-outs . More im­
portant tha n this funct ion , is its use 
as a tactical trainer and a means of 
check ing the proficiency of sq uadron 
pilots. The instructor sits in the right 
hand seat and monitors the entire mis­
sion including the actu::il intercept and 
air / air miss ile launching. 

"Because the trainer is a side-by-side 
job'', explained Decker, "The nose is 
bigger, almost bulbous. This makes for 
slower speeds which you 'll notice when 
you take it through the M::ich." 

Though the fighter '102 is super­
sonic in b ·el flight with the burner 
cut in, the trainer version needs a 
downhill drag. We swung north high 
over the wrinkled metallic surface of 
Lake Ontario. Fo!lowi:1g instructions 
[ dropped the nose about 10 ° ;rnd felt 
the jolt as Decker threw the burner 
into gear. Without checking the Big 
Ben on the panel, we estimate about 
5 seconds from our cruise speed of 
Mach .9 to when the nose w;is sud­
denly jogged up. The Mach meter was 
reading .98 anJ Decker remarked: 
.. You're th rough now, there 's a lag 
on that needle ... 

Supersonic now, we noted that the 
controls felt stiff. Later it was ex­
plained that the irreYersible-type h y­
draulic controls on the F-102 ha \·e a 
de\·ice inco rpora rcJ to stiffen the arti -
1-icial feel system as the speed in creases . 
This de\·ice is act u;•ted by a pressu re 
se nsing probe mou nted on the vertical 

From top: I , F- 102 h.-.gin, targ e t 
J'tlll : 2, ra~t-at·ting: duor.s :--nap Ol)t'll 

and .3 Fnleon, drop tlown: 3 & -L 
rui ~~il e :-. arc."" lirt•tl at 50-ntilli~t·t·. 
intcr,·al:--. Entire aulornal.ic cy<'lt• 
inC". Juor clo~in;::, takes 5 :-.cl". 
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F-102 Delta Daggers of U5AF's 
-t 7th Fi;d1ter Inte r ceptor Squadron 
are sh0\n1 lin ed up at the squadron·s 
ha~t" at !\iagara Falls, N.Y. 

RetractaLle windmill drives 
emergen<'y h~·<lraulic pump for 

power control:-- in ca!'ie 
other power :-our,·e~ fail. 

Captain Bill D ed,cr, operations 
officer for 4-7th Fighter 
I nter,·eptor Sq uadron, at'con1pani ed 
author on TF-102 fli;d1t. 

fin. The Mach indicator rolled around 
to l . I and rema in ed there. 

Backing Out: As we throttled back, 
the black disc un wou nd again . Return­
in g through Mach l , we fel t a hea\'ier 
bump on th e upper and lower fuse­
lage but felt less effect on the controls 
th an th e first time. Actual control 
manifestation s to be encountered in 
the tran s-sonic region with the F-102 
are unknown to the writer. This is 
beca use the aircra ft is equipped w ith 
both yaw and pitch se rvo dampers 
wh ich automaticall y compensate for 
abrupt changes in trim. 

These sa me dampers come into play 
when the extremc:-aft situated di ve 
brakes a re exte nded. On recovery from 
th t' Mach-run , \\'(· tried selecti11g the 
l, r:,k e~ with 011 r k, 11d'> ,,ff th t cont rols. 

The only apparent chan ge in our flight 
pbn was a ma rkeJ J ece leration; plus 
a slig ht tenc.lency to roll. Since th e 
dampers 011ly co11trol the rudde r and 
cle,·ators in the y;1 vving and pitching 
pb11es, this 1s und erstandable. I 
quer in l J kcke r as to whet her there 
\\'as any speed restrictio11 011 the use of 
di ,·e hrakt-s. 

"!\"ope. You ca11 th ro11· th e l,o:ird s 
our any t ime." 

His transmiss ions were com 111 g 
throug h fi,·e-square, hut my O\\'n 
speec h resembled the fina l gasps of 
Tom Dooley \\'hc:n th ey finally hu11g 
the poor hoy. Ex plained Dc:ckc:r 
jo,·ia lly: 

" It's this constant-pressu re oxygen 
sys tem in the TF-102. You k wc to 

keep breathing out ;1ga inst it .. . Get 
used to it afte r ;i while 1" 

Roundabout: Bright high -:dtitude 
sunligh t, ;in antiseptic sky and a skiff 
of fleecy cumulus far below. Regret­
ahl y, it was alm ost time to go ho me. 
Several minutes were spent throwin g 
the Tf-l 02 about the sky in a brief 
sc:ss ion of acrobatics that proved noth­
ing in particular; except th:it the big 
delta job has :i marvell ous r;ite of roll. 
O nce, as we hung in verted and sur­
veyed a giant hunk of the Un ited 
States through the plexiglass O\'lT 011r 
hc:;1d s. I )eckc r rumin:ited: 

'· You kno\\'~ I'm ghd you c1111 C' 
:dong. Other wi ,e I'd ha \' e bee n p11sh ­
i1 1,i.; p:tpcr 011 the ground a ll daY ... 

Rrn1;1i11i11g , ·is11:1l. we let do\\'n and 
rct urnnl to ho meplate. The standard 
rnurn to la nd fo r th e USA F's sing k ­
sc:!l r:1in-or-sh in e fighters is ;1 jet prne­
tr:nio11 fo llowed In· w ILS appro:trh. 
llill l >c,·kn offered to th one :11\d th rn 
kt the \H itc:r shoot ;, second one. 
Helem· the broken layer of cumulu s. 
11-c found ,· isibilit,· somewhat reduced 
in haze . Dusty be(irns of sunlight pok­
ing through th e clouds gaYe th e earth 
a cn hcdral atmosphe re. 

"X-ray Lima Two is clea red fo r :111 

I LS. Ca ll hy the outer inbound " . 
Thinkin)! perhaps th;it a sin gle­

en)!ine ;1ircraft grossi ng some 15 ton s 
\\"l>uld bt' hea,·y to push arou nd at 
slm,· speeds. we were pleased to find 
nothing of the sort. Flying the ILS at 
Decker ·s recom mended 175 to 180 
kn ots and a 700 fpm rate of descent. 
\\'e found the TF-102 responsi ve a nd 
light on the controls. D ue to the ex­
aggt-rated droop on the nose, we d idn 't 
feel that the a ircra ft w;is sitting at a 
sharp angle o f attack. Hown·e r. 
I )ecker remarked that from the 
ground the steep angle of fl ig ht is 
qu ite not iceable. 

Speed Critica l: ".-\pproach speeds 
arc ;di- importa nt \\'ith these things,'' 
said D ::ckcr. 'Tailing behi nd th e cur,·e 
is the big d:11\ger . . -\ t 135 knot s ,,·itl, 
n-cn·tl1i11g poured on includ in g th e 
afterburner. you still continue descend ­
ing likt' ;i hr ick ." 

Thi, interest in g hit of gen prompted 
111 t to ask him about flam e-out gliding 
ch;iracteri stics of the F-102. 

" You can make it," he said ca re­
ful ly so as not to fill this eager heart 
\\'ith ill usions. " You can mak e it dead­
st ick from l0.000 feet d irectly o,·er the 
1ield. in a one-turn continuous spir;il." 

Thi , deadst ick rate of descent is 
rather unsettling to contemplate, hut 
n-cn sc, it is an impro,·e ment on the 
c:arli cr Case 10 wing configurat ion 
\\'hi ch allowed a pilot 75 miles g lide 
di stance from 'i0,000 feet. The C ase 20 
\\' ing. w ith which the later version 
of th e: F -102 is equipped, boosts the 
gl ide r:111gc ;H 50,000 feet to 11 7 
n;1utic d. Ch ief: ,·isib le difference be­
t wc:c:11 tht' two win gs is th e A are on the 
lc1di11g edge . On the Case l 0, this 
flare: c:xtrnds from th e wing-tip along 
18 in chc:s; the C ase 20 wing is flared 
the: rntire lrn gth of th e: wing. 

( ( .'u11ti1111l'fl r,11 pagt· 8 5) 
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l,,,v , .. \ 11cl l'" '', il, i,· 1hl'v ll'ne. S,11·, 

To111111y I ."' 1cl c,11 l1t·. 1rke11 i11 g l,; 1,·k lo 

the time: "E\'ery 1i1m: they ikw. 1hcv 
ri sked the ir Ii ,·es: if fo r 110 other 
reason than the engines they used . 

And th e gasoline was often poor. 
hea1·y, anJ with too great wate r con ­
ten t. I think." he paused reA·~c tivcl y. 
"That all these men shared a co mmon 

quality, great cou rage ." 

BADDECK AND BEFORE 
( Co11ti1111cd from page 22 ) 

e1uy hod y had partaken o f the food 
and drink. the,· we nJed their way to 
their hom es. litt le reali z ing tha t they 
had witnessed what turned out to be 
the fi rst Aight in the British Empire." 

Si lver D~ rt's D em ise : O n Febru;1rv 
2-l. ,\,fcCurdy Anv again. thi s time 
m,1king a Aight of four and a half 

miles. The following Ja y he flew a 
1-crv credi table 20 mil es in a single 
fli.,ht. The Sih·e r Dart we nt on in the 

" weeks and m onths that followed to 

make about ~0!l successful Aights. It 
was not until .\ ugu st 2. 1909. durin i~ 
the course of the (u nsuccessfu l ) 
military demonstrations at Petaw:iw;:i . 
th :it the Sih-er Dart met it s demise , 

being completclv w riw:n off duri ng .1 
Lindi ng in the soh sand of Petawawa. 
which caused the aircraft to fli p 01·er. 

\.fcantime. on 1\.-farch 3 1. after be­
ing in exi-;rence 18 m o nths. the Aerial 

Experimcnt .\ ssoc iatio n had bee n d is­
banded , h;11·ing achieYcd its original 
ohj ect i1-c ( hefore disbandment. a fifth 
aerodrome. Bell 's tetrahedral cell co n­

struction Cygnet II was compl eted but 
was un successful and ne,·er Aew ) . The 

.-\ ssociation was succeeded by the fi rst 
Ca nad ian a ircr:ift manufact urin g com ­

pa ny. the Ca nadian Aerodrome Com-

I" " "' · ll'h ich look cJ\·n .1 1 :hl' .\ ·," 
ciatifJll 's i11 1·cn ll fll 1' :1 11d ',\' (;Il l 11 11<, 

comnll'. rcial production of :iircr:irt. B11t 

that's another story. 

In 1937, the late J. ,\ . Wilson wrote 

in the Journal of the En i;inccring In­
stitute of Ca nada : " The ,\ ssoc iation ·s 

life was sho rt hut brilliant. i\'o con­

tempo rary work was more successful 

or producti\'e of lasting resu lts and 
Canadians are beg inning ... to recog ­

nize the contribution made hy th is 
littl e band of workers in fa r ofI Cap: 
Breton Isla nd ." 

\Ve shall not see their likes :igain . 

TF- 102 
( C()ntinttcd fro m ('a;_;c )] ) 

There are a<hantages and disaJ1·;111-
tages to both. The Case 20 gi1·es a 
bette r glide ratio, better high-altitude 
characteristics. more Aoa t and better 
co ntrol on landing. It also produces 
more dr,1µ-. nukes la nding-c ircuit 
speeds more criti cal. .\dditionall v. the 
C:1se 20 wing reduces the F- l! l2's top 
speed at low le,-el. The F-102 has w hat 
is known as ''wet wing construction". 
That is, the skin of the wing actuallv 
forms t he walls of the fuel cells. three 
of which are i:Korporated in each 
,ving. Intern~d fuel load is approxi­
matel y 1100 gals. 

Bringing Up the Rear: The entire 
tr,1iling edge of the wing is taken up 
hy the clernn controls. \Vhcn the 

su pe rsonic era was ushered in. boosted 
controls and then fu ll y-powered con­
trols w e re introd uced . E1·e ry fighter 
pilot harbored a nagg 111 g susp 1C 10n 
that com e a A;1me-out. his controls 
would se ize up when the battery ran 
out of ju ice to dri1·e the emcrgcncv 
h ydraulic pump. With the F-102, 

, ,1 1 • 1 ir 11:r•, ; 1r,, · i1 ,· ·,: 1 \\ i, 1, ! : : 1; I'. , l r · -. l 'i 1 

i: n:,:l' llC I' li ydr :11i! 1r 1'1:11 11, \\' h i,· li 

; is S11r1·, a pilot attem ptin g to dcadst ick 
it home th:1l he will ha,·c contrnl. T h is 
s li pst rea m -powered pump is located on 
the sta rboa rd 1·entral s iJ e of the fuse­
lage. 

< hershooting r rom the I I ,S, we 
we nt around anJ came hac k in for a 
Pormal fighter pitch 01·er the runwa y. 
.\irspced was 325 knots, circu it heig ht 
a thousand 0\'C r the ground. ,\ mod­
erate 3 ( ; turn pulled us around onto 
the down wind; gea r went down at 
220 k nots. Final turn was made a bit 
furth er out wh ich left a co mfortable 
d ist;111 cc fo r gett in g squ :1red-away on 
the approach. 

"The cross-wind landing charactc r­
isti c: s an: poor" , said Decker as we 
closed with the runw:iv. " Otherwise it 's 
e,1sv to land ." 

. \ s we crossed th ~ threshold the :1 ir­
speed slid lnck th rough 150 kn ots .. \ 
f;i irl y sol id th ump announced ou r 
,1rri1·,d. ,\ s Decker reached fo r th e T ­
handlc w hich was the drogue-chute re­
lease he remarked : "You ha ,·e to Hv 
the noscw hccl all the way down ." 

T he nose settled to the ;1sphalt and 
he tugged the handle. A rnufll t:d p11eu-
111atic explosion sounded s0 mewhere 
be hind us and a ge nt!e d ::celeratio11 
:innounced the n ylon anchor. ,\ l'ter 
tu rnin g off the runway. the T -h,1ndle 
was pushed forw;1rd to jettison the 
drogue. 

On th e Ramp: \linutcs la te r we 
we re back at the rarnp .. \ s the shriek 
ot the turbine subsided, I took a la st 
look at the cockp it. The w:1rning 
ligh ts we re fl;1 shin g on all 01·er the in­
strument panel. That was normal. 
\\/hat didn't see m quite normal. 
though it's purely a case of gett ing 
used to. was the mini ature-s ized tail 
pipi: temp" gauge and RP\ [ dial. Tht: 

HEL ICOPTER MAI N TE NA N CE, 
OVERHAUL 

REPAIR 
& EN GIN EERING 

"For Full Information Contact 
A. R. Limme rt , Manag ing Dire ctor" 

February, 1959 

Immediate 24 hour Service on Spares 
Canada 's First International Heli copter Overhaul Company will Se rvice , 
Salvage, Pick Up and Delive r anywhe re in Canada or the U.S .A. 

Complete Spe cializ e d Se rv ice for a ll Types of Rotary Win g Airc ra ft. 

P.O. BOX 303 , 
MALTON, O NTARIO 

A PPROVED BY R.C.A.F., 
D.O.T. and BELL HELICOPTER 

Agent fo r Lycoming Engine Soles. 

Te le phone 

BUiie r 6-2131 

P .0. BOX 780, Te lephone HOwa rd 8 -3263 
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Airframe, engine, 

accessories and 

parts on hand 

for immediate 

delivery 

ePBY 
.ooUGLAS 
ePRATT &. 

WHITNEY 

COMPLETE ENGINES 
AND AIRCRAFT SALES 

COMAR 
LIMITED 

645 MONTEE DE LIESSE 
MONTREAL 9 

Riverside 4 -5 000 

· COltllN6 EVENTS 

March i --(lu.dity Control Forum . Toronto 
S,·c. . .-\meri,an Snc. of Qualit,· Control. Ha rt 
How,c, Uni,·crsity of Toronto. 

March 12-13-Canadian Aircraft Industry 
Instrumentation Symposium, Toronto, spon­
sored by the Toronto Section. Instrument 
Society of .-\merica. 

March 31-April 3-SAE :'sational Aero­
nautic Meet ing. Aeronautic Production. Forum 
& Aircraft Engineering Displa1· . Hotel Com ­
modore. New York. 

April 12-19-First World Congress of 
Flight , La, \'ega, . :'ie1·ada . 

April 20-21-.-\IT:\ Semi -annual ·Meeting. 
Empress Hotel. \"ictor ia , f\.C . 

May 4-8-Natio nal Industrial Production 
Show of Canad:i. Exhi'oition Park. Toronto. 

May 14-16--.-\nnual Com·ent ion. RC.-\F 
.-\ssoc .. Queen Elizabeth H otel, Montreal. 

June 12-21-23rd International Air Show 
of France. Le Bourget :\iq>o rt. Paris . 

June 13-.-\ir Force DaY across Canada. 
June 14-18-.-\SME Semi-annual Meeting. 

Chase-l'Jrk Plaza Hotels, St. Louis, Mo. 
June 15-17-C.-\I .-\nnual General Meeting , 

Kd tic Lodge. lngonish , N.S. 
June 23-25-A,·iation Distributors & Manu­

facturers Assoc. Meeting, 'St. Francis Hotel , 
San Franci,rn . Calif. 

August 8-16--lnternational .-\Yiation & .-\ ir 
Industries Fair, New York Coliseum. 

October 26-28-AIT.-\ Annual Meeting. 
Queen Elizahcth Hotel , Montreal. 

yoke-type control column was strange; 
as was the ASI and the Go/ No-Go 
dial for take-off. 

But it's a tidy cockpit: like most 
American fighte rs, it is long on pilot 
comfort. The entire aircraft is like 
that. Easy to look at, easy to fly. At 
the present time, it is the best all­
weather fighter in use with NORAD 
forces . With Canada slipping toward 
a Bomarc futu re , it is possible that 
we will be increasingly dependent 
upon the F-102 fo r protection against 
the manned-bomber threat for a few 
vears to come. 

AVIATION MUSEUM 

( Conti1111ed from pag, 29) 

reconstructions as this are legitim:ne 
exhibits for a museum and side-by­
side wi th latter day, all metal. Cana­
dia n built airc raft would serYe to 

show the enormous strides which have 
been made, here in Canada. in the 
:l\·iation industry. 

It is interesting to conjectu re on 
wha t a ircra ft could be collec ted if such 
a mu se um wen: established . .-\re a111· 

' of th e )rnn in and the Curtiss flying 

boats which were huilt in Toronto 
still arountP What of the Vickers 
\ • edettes and Stranraers also built in 
Canada. Rumour has it that an On­
tario farmer has the remains of a 
Swordfish. a Lysancler and a Yale 
stored away, wa iting for some organi­
za tion to offer to restore them. Could 
there be a more worthy spare-time 
project for th e pupils of our technical 
schools and flying clubs than the joh 
of restoring such priceless relics' 

.'\part from the prob!em of sheer 
hulk, the main difficulty encountered 
in storing aircraft is deterioration, but 
miracles can be achieYed if proper 
presen·ation techniques are employed 
as can be seen from the apparently 
factory-fresh two-seater Spad of \Vorlcl 
War I still on display in one of the 
\Vashington Museums. 

Long Life; The problems of preser­
Yation almost cease to exist with mod ­
ern all-metal aircraft. A CF-100 could 
be displayed, indoors, indefinitely, and 
would require vi rtually no mainten ­
ance. Could not at least one of these 
aircraft - and perhaps a Canadair 
Sabre also, b~ earmarked for preserY:1-
tion when its sen·ice life is com pleted' 

¥/ith larger a ircraft, even if. the stor­
age of the whole ai rcraft was imprac­
tical it would he reasonable to reta in 
at least a portion of the structure. How 
many ex-RCAF bomber airc rew would 
welcome the chance to show their 
child ren the flight deck of a Lancaste r 
or the cockpit of a Mosquito' 

Most museums ha1·e collections of 
models and there are already in Can­
ada Yarious sizeable collections of 
models. notably that at the RCAF Air 
Materiel Command at Rockcliffe, 
which would form a wonderful nu ­
cleus for a permanent collection. To 
enla rge such an ex hibit. there is little 
doubt that Canadian manufacturers 
could eas il y he persuaded to finance 
the building of models of their prod­
ucts. 

The engine side need not be neglec­
ted. There is at least one A vro Orenda 
Chinook sti ll in existence and possibly 
the cutaway Orenda engine presentl y 
used at a1·iation displays cou ld eventu­
ally find a home in a Ca nadian mus­
eum of :l\·i:ttion if such a museum ex­
isted. 

The idea of such a museum 1s 
not new. It has been discussed for 
years with little tangible result. Per­
haps it is time an acti1·e nation-wide 
c:11np:11gn were sta rted to promote th e 
idea. 

·-1 
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NORTHROP N-156F 
an econo111y weapon syste111 

A l.TI I< >LCI l rq>ort, c1na11ati11g 
from O tt a\\·;1 in dirate that th c 
c;rumman fl If- IF Sup:: r Tiger 

is bei ng eyed \\"ith the g reatest foYor 
hi" the RC.-\F as a replarement weapon 
for .-\ir Di,·ision sen· ice. the growing 
chances of another t,·pe of aircraft get­
tin g the final nod rannot be ignored. 

I 11 recent ,,·eeks. a high ]eye] sales 
pitrh ,,·ith a uni4ue l\\"ist was m :1de ln· 
" onhrop Corp. of Cal ifo rnia to RC.-\F 
and Co,-crnment officials in Ott:t\\"a. 
The sa les pi tch \\"as to push !\'orthrop·s 
"-I 5(,F "countera ir'· fig hter. The 
unique t\\"ist: the :\:-I 56F was designed 
to gi ,·e the taxpayers a break . .. a 
factor \\" hich rece nt eYe nts show ,s 
,·ery much to th e fore in the Ca nadi :111 
Cm-crnme11 t·s mind. 

It's the U pkeep: !'s'orthrop point , 
out that in considering the cost of de­
,·cloping and introducing a ne\\· 
weapon system, too little emphasis i, 
placed on the cost of maintaining and 
operati ng the system during its serY icc 
li fe . The compa ny says its studies sho\\" 
that within se,·en years of the birth of 
a new weapon , it costs as murh to 
ma intain an d opera te as the or iginal 
price ta)!. Thus. in des igning th e 
-"-15(.F. -"orthrop·s philosophy ha , 
been oriented arou nd dn·cloping :1 

fighter that can be built. mainta ined 
and operated cheaply . 

.-\!though the :'-:- l 5GF is sa id to h:l\ e 

• ' 
T 

perfonnancc comp:! rabk to ,·011tc111por­
ary Century Series types. its total cost 
as a weapon for use of ~ ,-\TO and 
hal f to two-third s that of these same 
aircraft "procured , ope rated and main­
tained in Loree throughout their ,-om­
p:1rable Ii fe spans.' · 

This has been mad<:: possib le by uk­
ing ad,·antage of t\\"o rerent major dc­
Yelopments: ( I ) the ne\\"ll" a,·a il:ible 
high thru st-to-weight r:nio engrn es 
suc h as the GE J-85 . per mitting Cen­
turv Series performan ce :ll about half 

00 

N•l56 F 
, ' ;; 

the " ·e ight :(~) the ,·en ad,·an ccd 
gu ided missiles th::t ,ire now oprr­
:n ional. 

The LS.-\F has backed up "onh­
rop ·s ideas \\" ith a S, .000.000 con tract 
fo r furt he r de ,·elopment of the fighter 
as a \\·capon for use oi !\"A T O and 
SE.-\ T O countr ies. The program ha s 
al ready been under \\"a,· as a pri,·ate 
,·enture for seYeral ,·ears. 

Performance Speculation: \\'hile 
practically no specific performancc­
iigures ha H been published for the 
" -156F. it is unde rstood that its trainer 
counterpart. th e T-38. is ca pable of 
speeds in the 800-900 mph ran ge .. -\t 
about 12.000 lbs. gross. the !'s'-1'>6F is 
o,·er I UOO lbs. heaY ier th an the T -38 
and this would ol"·iously affc.:n per­
forma nce to some extent. 

.-\1 a time when discu~siom 
operational aircra ft seem to 
aroun d speeds of Mach 1.5 and 
:\:- l 5GF 's capa bility in this 
seems to fall short. Howner. 

rc,·olH" 

u p. the 
regard 
~onh-

rop ·s thinking in this regard appear, 
to be that any shortcomings in the 
speed and :1lt itude phases of perform­
ance are more than compensated fo r 
hy ' ·ne" · long-range. high-speed. ,·en 
ime lligent guided miss iles \\"h ich per­
m it the ;1 irpla11e to fire at an airborne 
ta rget from greatly increased distance, 
and from alt itudes cons iderabh· lo \\"er 
or hig her than the target. " 

.J.. -- -
56156 

Tiu· !\-] 56F ,-11pcr,,mic· fi;.:htcr h a~ hccn dcsi;_:.nf!d to opera It· front short and rdat i,·c,ly 11nprCJ)ar<,d airfidcl, . 
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