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Jet Boost 
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By 6ROfJI" C,IPT Ali'V II. R. FOOTTIT 

"No.thing is e v e 1· goorl. 
enough." 

Admiral D eWitt C. Ramsey, 
President, Airci'llft lndu...-;t r ies 

Associatio?1 

TH E REICH C hancclkry was a 
; utted ruin. Black smoke streaks 
stained the white marble where 

the bombs had taken their toll. This 
had been Hitler's Berlin headquarters 
until Allied bombers had driYen him 
out. Now, in mid-January, 1945, he 
retired with his staff to his under­
ground .. bunker"', where he was safe 
from this death from the air. In the 
meantime, vVorld War II dragged on. 
Staff officers still came and wen t from 
the Fuehrer"s den . O rders still flashed 
to the N azi Army, Navy and Ai r Force. 
But in spite of the Reich Chancellery, 
a glaring example of strategic air power 
on his verv doorstep, Hitler nen:r de­
manded a . bomber force. [n fact. he 
went to his <loom without rea lly under­
standing thc:: ctticacy of this wartime 
tool. 

In 1942, ho\\'ncr, H itler did plant 
a seed that might han: al te red the 
whole course of the war. For. in De­
cember of that year the prototype 
Messerschmitt i\k-~(14, long range bom­
ber, firs t took to the air. This was ;1 
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fou r engined. p ropelkr driven, twin 

ta ik<l aircrafr, resembling an over• 
grown Liberator. vVith continued de-
1·clop111ent Goering anJ his Luftwaffe 
confidently expected that larger engines 
would be fitted and eq uipment and 
armament pareJ to the bone. He then 
hoped that the Me-26-t woul<l haul :1 

bomb loaJ to harry New York and 
other North American targets. To get 
the heavilv loaded bomber off on its 
inter-conti;;ental m ission, two BM\V 
003 turbo-jet engines, of 1,760 lb. static 
thrust, were to be slung under the 
wings. And an ext ra pair of landing 
gear wheels were to be fitted for take­
off and jettisoned when airborne. 

Stillborn: Fortunately for us in Can­
ada the development of the Me-264 
dwindled to nothing as the fortunes of 
war finally forced the N azis back on all 
fronts. But now. some 15 years later, 
we are seeing one of Germany's ideas 
taking root-the jet engine booster. 
Lock heeds are inst:1 lling two W esting­
house it:t eng ine pods, one un<ler each 
wing, on the U.S. N :11-y's '' l\"eptune'' 
patrol airpbne. And F airchild have 
prototyped jet boosters on their air 
fre ighter. the "Packet", and their as­
sault transport, the C- 123. E l'en a cil'il 
airliner installation has been made. 

Do these jet--assist installations he rald 

a new trend ? vVill many more of our 
propeller dril'en airplanes be fitted with 
jet boosters) I doubt it. When we 
dredge the details we find that this 
scheme is essentially useful for supply­
ing extra thrust to power limited air­
planes, for special circumstances. As A. 
M. Scott. Sales Manager (Aero) for 
Rolls Royce of Canada Ltd ., says, "The 
use of auxiliary thrust power plants is 
based mainly on the requirement fo: 
improved take-off and initial climb per­
formance, improl'ed performance at 
combat conditions, and impro1·e safety 
under one main engine failure condi­
tions. Its use can only be justified in 
those conditions where the requirement 
is of an exceptional nature and not part 
of the everyday normal operation of an 
aircra ft.'' 

The place whc:re the jet engine 
booster shows up to :td l'antage is where 
a reasonable amount of extra power is 
requi red for ,1 reasonably long period. 
The fuel consum ption of the iet is low, 
un<ler these .:ircumst,111.:es, :is L"ompared 
to the rocket motor or jato unit.. But 
there is always ,1 pavmt·nt l'or this extra 
performance. Rolls Royn\ for exa mple, 
hal'e run such , ngines whcre the.: thrust 
to weight ra tio is :1 phenomenally low 
l O to I. Y ct en:n these small. light 
weig ht jets, ll'hc.: 11 added to an airplane, 
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THR.UST BETWEEN JET ENGINES 

tote up extra weight and drag that 
result in poorer performance when the 
aircraft is operated with the booster 
engines shut down. In engineering, 
there is no such thing as something for 
nothing. 

Assistance: The L ockheed P2V 
··Neptune" is an anti-submarine patrol 
airpbne that is now in RCAF squadron 
use with Maritime Air Command. 
Here is a typical case where jet engine 
boosters have been added to the U.S. 
!\'avy version to take care of design 
deficiencies for specific operations. 

In this day when "technical progress 
is going on with a rapidity that is 
breathtaking"', as Thomas E. Murray of 
the U .S. Atomic Energy Commission 
said, the !\'eptune is a relatively old, 
tho ugh very useful, airplane. The atten­
tion of the aeronautical world was first 
attracted to this new aircraft from the 
Lockheed line late in 1946. On October 
l st of that year one of the first U.S. 
Navy Neptuncs, the "Truculent Tur­
tle", headlined the news. With extra 
gasol ine tanks instal led the "Turtle" set 
a new world's record for a long distance 
nonstop flight. It took off from Perth, 
Australia , and spanned the South Paci­
fic oc<.:an and the North American con­
tinent until it finally touched down 
at Col11mhus. Ohio. All in all th<.: 
""Tu rilt."" flew m ·:1rl1 i '.! .I IIJ(I miles :111d 

was in the air for over 55 hours. 

During the following decade the 
Truculent Turtle picked up further 
publicity from further long distance 
flights. But over the spread of these 
years the production line Neptune was 
slowly being transformed to increase its 
combat efficiency. Different crew ar­
rangements were tried and tested. New 
equipment, such as the Magnetic .-\ir­
borne Detector, MAD gear-which is 
used to detect disturbances in the 
earth's magnetic field and so locate sub­
marines below the surface of the sea­
was tested and installed in a stream­
lined tail stinger. Thus new models 
flowed from the factory floor: the l\-ep­
tune P2V-5 was replaced in production 
by the Neptune P2V-6: the P2V-6 lw 
the P2V-7. • 

Adding Up: All these changes, how­
ever, were soon adding up extra weight, 
so that for certain operations the per­
formance dropped to a new low. More 
power had to be provided. So the Lock­
heed company prototyped a pod instal­
lation of a Westinghouse J-34 engine, 
of 3,400 lbs. static thrust, and moumed 
one under each wing. The new Nep­
tune was the P2V-7. It is still in produc­
tion at the Lockheed plant. 

Recognizing that the po<lded power 
plants would 01,ly be n-qu ir<.:d for 
specific opcratiom, an<l their <.:xistence 

under othns may pr0YC a detriment. 
thl' Lockheed company designed the 
inst:dlation for rt:,tsonably ready-re-
1110\'al. As the comp:my states in its 
rl'port: "Na\'y pilots will use this extra 
po,,·er when oYer the target or when 
taking ofT from short fie lds at high 
gross weights. The ne\1· proYisions will 
enable Nayy personnel at advanced 
bases to bolt on the engines as needed 
for specific missions. Each engine. 
weighing 1,600 pounds. is suspended 
from the l\reptune's "·ing by three bolts. 
Installation or remoYal takes eight man­
hours." 

Just as the milit::i.ry have special oper­
ations that require extra thrust for 
aging airplanes, so haYe certa in ciYil 
operators. It was recently reported th,tt 
Brazil's Varig Airlines haYe just in­
stalled twin Turbomeca "Palas.. jet 
engines, of 350 pounds static thrust 
each. on some wartime Curtiss C-46 
transports that they are using for local 
operations. Faced \\·ith the frightening 
necessity of flying fro m short ficl<ls 
Varig had the jet boosters installed for 
better take-off performance. According 
to Varig "s president. R. M. Bena, their 
passehgers raise no ohjenion to screech­
ing down the runway with jets full 
open. "They\-e been educated to know 
that it improves take-off safety," he 
says. 

A TCA Opinion: asked Jack 
Dyment, Director of Engineering for 
Trans-Canada Air Lines. ll'hether they 
ha<l c,·er looked into jet boosters for 
their airliners for a specific operat ion. 
But it turns nut that TCA are not 
handicapped by any runway or route 
that would really require added thrust 
on their aircraft. Says D yment, "\Ve 
natu rally prefer that the airplane per­
formance will be adequate to meet all 
operating conditiom without undue loss 
of payload on the routes desired. If \l'C 

<lid wish to operate a particular airplane 
oY<.:r a route on which the conditions 
were marginal, we would ha\·e to 

analyze the advantages and disadvan­
tages i111"olved for either taking off at 
re<luced gross weight, or using an 
auxiliary source for boosting take-off 
power. However, an appreciable loss in 
payload would have to be inYolved, plus 
the fact that we felt we absolutely had 
to operate into that p lace, before we 
woul<l go for any auxi liary power 
plams." 

Dyment's reasons for not being par­
t indarly en th usi:1stic about haYing to 

add jet boost<.:r, lo a deficient airplanc 



for a Jdinite rot1tc :ire intcrcstin,::. 
"Since the auxili;1n engines would he 
di/Tercnt to the other four cnginrs 011 

the airc raft.' ' he saYs. "we: woulJ h:1Yt' 
to train a whole h:~tch of person nel so 
thcv are familiar with the111. MoreoYer. 
thC)' would require additional shop 
equipment for maintenance and OYCT· 

haul. Engineering in turn would un­
doubtedly encounter a new crop of 
t roubles associated with it. A nd all th is. 
of course, costs the a ir line 111uch more 
money than would appc;u o n the sur­
face." 

There are other engineering aspects 
to the installation of jct b:iosters. The 
Fairchild Engine & Airplane Corpora­
tion 111ade a trial inst:1llation of a 
Fairchild J-44 turbojet engine atop the 
fuselage of a C-82 "Packet.,. Rut it is 
more usual for structural. aerodynamic 
and jet exhaust cleara,1Ce reasons. to 
mount the jet boosters on the wings. 
They may be stowed in pods below 
the wings, similar to the Nc:ptune, or on 
the wi ng ti ps, similar to the J-44 jets 
prototyped on the C-123. the US:\F's 
assault t ransport. The large ofTset thrust 
of these wing mountings may present 
problems. These problems certainly c rn 

be conquered, but the cost is addition:11 
complexity. 

Asymmetric: O bviously the eccentric 
thrust of each engine is no problem 
when both power plants <leli\'er the 
same power at the same time. It's when 
they don't that the trouble starts. Morr­
O\'e.r, the offcentre thrust problems of 
wing engines grow more acute as the 
power in the booster pod increases. and 
the distance from the fuselage grows 
greater. ~ 7hat we cou ld cope ,.vith using 
l ,000 pounJ thrust J-44's mounted close 
in on a large aircraft. may become im­
possible with 3.400 pound thrust J-34 ·s 
mounted on the wing t ips of a small 
ai rcraft. 

1 n addit ion, jet engines often exhibit 
relatively wide thrust ,·ariations when 
new, even though they are pushed from 
the same production line. A typical 
curve showing the percentage \'ariation 
of maximum thrust, from test bed trials 
on new engines, is shown in Figure I. 
Part of the reason for this spread i~ the 
dimensional tolerance that is necessary 
to ensure the interchangeabil ity of the 
detail parts. Consequently. even with 
new engines mounted on the wing tips, 
they may han· a tendt::ncy to tum the 
aircraft on takt:-ofT owing to this built-
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ONE MAN BAND: USN's XRON-1 
Rotorcycle is shown in hovering flight 
during initial trials. Made by Gyrodyne 
C o. of America Inc., St. J ames, L. I., 
N.Y., miniature helicopter weighs less 
than 500 lbs. Developed under US N 
auspices, t he Rotorcycles are intended 
for "escapes, evasion, and ~mall unit 
tactical ma neuvers.'1 

th rough the addition of perhaps t{()(I 

pounds of soundproofing and addit ion­
al structure. Equipment of phast· 
synchronizing w ill add approxim:1t<:ly 
3'i pounds to the ai rpl:rnc ... 

Search Underway 
The latest dC\"clopmc n1 in dctc rn 1in­

ing the exact location of th e Il l" \\" Ed­
monton airport has been the :t\\"arding 
oi a cont ract for an aerial photographic 
sun-cy. A ge neral site of about four 
miles square had been sclccte<l for the 
airport in the \·icinity of the town of 
Leduc, ten miles south o f the Ed­
monton city limits on Hig hway l'\'o. 2, 
and the atria l photography :1s well :is 
ground sur\·eys arc scheduled to get 
underwa\" as soon as \\"cather conditions 
permit . 

The present plans call for the con­
struction of at least two I 0,000 ft. run­
ways and pro\'ision to he made for addi­
tiona l facili t ies as nectkd . 

Pioneer Dies 
P ioneer a\'iation and :1uton10ti\'c in­

\-Cntor, William Bu shnell Stout died of 
a heart at1ack i11 hi s home at l'lrncnix, 
Ariz., 01i March 21 . Bill Stout was the 
dcsigll(:r of the fa1m:d Ford tri-motor 
a irpl:,m·. the: firs t :ill-metal aircraft f,,r 
the U .S. l'\an. tla· lir'1 L".S. c11111 11wr 

l·ial monoplane. He also operated the 
fi rst exclusin:ly passenger air scn·ice 
in 1926. 

Plugging the Gap 
In an attempt to prn-en·t Canadian 

licensing of aircraf;t ohtaincd hy a 

Canad ian opnator for a temporary 
pe riod of pre-determined dur,ttion. the 
Transport l kpart111<.:nt has made this 
!>tipulation : ' 'Effective im mediately, 
the procedure on application f.or the 
registration as a comm ercial ai rcraft 
oi any aircraft having a maximum 
allowblc gross weight in excess of 
12500 p (iunds will he altered so as to 
require the fu ll disclosure of all 
agreements between ,the Yendor and 
the purchaser and of all encumbr:inces 
in any case- where ~he aircraft h as 
been purchased from a person not 
qualified to be the o\\"ncr of a Can­
ad ian aircraft.'' 

R-R' s Last Piston 
Rolls-Royce ·s Dcrhy works h:is built 

and deli \·ered its last piston aero engine , 
:1 Griffon io r a Shackleton of thc South 
.-\frican Air F orce. Since December, 
I 91 'i. the company has turned out 
'i 1.169 piston engines. 

JET BOOST 
( Co111in11cd /mm page , O i 

in Yariation in maxi1num thrust . 
This condition. o f course. can he 

r,llcred for by select ing engines. before 
installation. that deli\'cr approximately 
the same th rust. But th is is usually 
undesirable from the logistics and main­
trna 11 cc \·iewpoints. A better solution, is 
the "'black box·• approach of synchron­

i7.t:d throttle motors. These may he re­
qui red in any case so that the boosters 
are open ed up in unison on take-oft. 

Stop and Go: Just how the boosters 
are controlled depends 011 the design 
definit ion and the aircraft arrangement. 
for example. a takc-ofT booster ma\' be 
designed \vith set controls that ~,nly 
allow full throttle operation of the jct 
e ngines. \Vith these engines far out on 
the wing, there may be detectors in the 
tail pipes so that if one engine fa ils, 
both boosters are automatica lly shut 
dow n. \ ,\T ith this type· of control there 
are cnginl" O\Trhaul aspects. too. \Vt: 
get used to thi11king of jet engines with 
:tll ()\"t:rh :ml lire of. s:,y. ,(ll l hours. But 
thi, i, based 011 runn ing the engine at 
-. :iriou, throttle s<·tt in_c:, th r<111 _t; !t ,,1 11 i1, 

lifetime. If the jet booster is rigged as a 
jct assis: for maximum ,thru~t only. 
then it may run a mere tenth of this 
time. or in this case 30 hours, before it 
must he pu lkd out and shipped hack 
tn l he m ·erhaul shops. 

From all these factors. then. the deci­
sion lo insta ll jet bonst<"rs on a Ragging 
airplane. to pick up it s performance for 
a particula r operation. is not a quick 
and easy one. U n fortunately. we in the 
:1ircra ft husiness are often faced with 
such decisions. since development 
1110\-es at such a pace we must always 
st riYc to impro\'e w hat we haYe, or be 
faced wi th the expensi\·e joh of re­
placement due to obsolescence. As Ad­
m iral Ramsey told the , 1ational 
Security Commission of the Amer ican 
Legion a few months ago. "\Ve cannot 
freeze a nything and build it in large 
quant ities. J\.' othing is standard. Noth­
ing is n·er good enough. EYcn before a 
plane. or an engine. or component is 
placed in production, its huiklers ha\'e 
begun their ceaseless efforts to impro\"e 
it ... " 

But \\"hen we art· faced with impro\'­
ing agjng aircraft designs b y adding jet 
boosters, l can only u nderl ine the cau­
tioning words of A. i'vl. Scott of Rolls 
Royce of C;1nada. when he says. " Jn 
general I feel that there will certa inly 
he applications for booster engines in 
cxccptio11al cirrnm.,tance.,, hut they will 
not be in wide use either in the com­
mercial or milita ry field.'" 

HYPERSTEREO 
( Cou1i1111cd /rum pagr 5)) 

tors. etc.. and may he used to inst ruct 
woods ioremcn and field operators. 

lndustn h:is sometimes m:1dc u se of 
mndels. \\"hen measurements arc k nown 
and h igh cost is not prohihiti\·e. as there 
is no method of reproduction as realistic 
as in the third dimension. \~'ith aerial 
hyperstercos in color the pract ical equi­
Yalent of an exact model in full n atural 
color can he secured quickly. efficiently, 
and at com parati\'cly low cost. Viewing 
the "color models'· is simple fo r one 
or many persons. They can he used to 

ach ·antage at management 's desk or in 
the field, and a file of slides can he built 
\\" hich will contain immed iately aYa il ­
ahk- iniormation on m any phases of an 
industry or operation whic h can he 
secured l,\" no other method h itherto 
:I\ :1il:d,!t-. 
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