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SURVEILLANCE
DRONE SYSTEMS
BY AEROJET

The Army’s AN/USD-2 is today’s. most
advanced drone system for gathering

information on enemy battlefields. This

high-priority Army program is a major part

of Aerojet’'s acquisition of the Rheem
Defense and Technical Products Division
at Downey, California. Under the
cognizance of Aerojet’'s Aeronautical
Division, the SD-2 project is receiving
increased emphasis during i1ts advanced

system development stages.

Developed for the Army Signal Corps,

the SD-2 is launched from a standard Army
trailer and fl-r;lwrr Dy remote control to
survey enemy positions. Its sensory
compartment accommodates photo
transmission systems, infrared, radar or

other new electronic devices that transmit o 3 I | | Stil] A TZO th,ﬁ’ r, Hydro _Ai]f.e PI‘O duCt fo]::

or bring back data. Qutstanding

characteristics of the SD-2 are the stable . 1 . I.: : ;-.'L .' . " < | : . | o " tlle A I- }—.C; r.aﬁ and MiSS Z:ZE} Ind‘[‘lStl"ie S

flight platform, sophisticated navigational

system and unique parachute recovery,

This Hydro-Aire regulator and shutoff valve will be of interest to
designers of any system which draws hot air from the compressor
bleed. As developed for anti-icing systems of jet engines, it has
proven extremely reliable on advanced military and eivil aireraft.

Performance and specifications:
l:!n RN CIARY Line Size, 2.0" Regulated discharge pressure of 13 psig nominal HYDHO'AIHE
- /T THE Operating pressure range, 12 to 275 psig. with an inlet pressure of 220 psig over specified

_ |EE:IIEI[§AL Ambient temperature, —65°F to 500°F. temperature range. Pilot valve for shutoff BEURBANK, CALIFORNIA
C ORPORATIOMN D — Inlet line temperature, 800°F. operated by 400 cycle, 110 volt AC solenoid. Division of CRANE CO

AND
Plants at Azusa. Downey and near Sacramento. Californi; ! RUBBER i 1 ; . pak . - Developers and producers
i : bt kel COMPANY Write for further information or detailed specifications on Part Number 35-265. of reliable control compao-

nents, sub-systems and sys-

. " i g i i : tems for aircratt, missiles,

Engineers: Several interesting opportunities are available, Please submit electronics, transportation
~ = 0Pl

Engineers, scientists — investigate outstanding opportunities at Aerojet your resume to Mr, Nickerson, Chief Engineer, 3000 Winona Avenue, Burbank. and general industry,

which make it ideal for a variety of

military assignments.
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AVIATION CALENDAR

Nov, 2-4=National Midwestern Meeting on
New Frontiers in Aviation, Institute of
the Acronautical Sciences, Hotel Lassen,

Wichita, Kan, K IWI
Nov, IZ-’#-I".‘i]l Meeting, Western States See before becomes a ro\'er

tion. Combustion Institute, Institute of
the Aeronautical Sciences Bldg., Los
Angeles, Calif. Subject: Equilibria and
Performance of High Temperature Svs-
tems.

Nov., 3-5=11th Amnual Mid-Amernica Elec-
tronics Confercnce, Hotel Muchlebach,

Kansas City, Mo. Sponsor: Institute of
. R Radio E II['.,HILLI"- Kansas Cityv Scection.
' Ly Nov. 4-6—National Automatic Control Con-
ference., Sheraton Hotel, Dallas, lTex.
: Sponsors: Institute of Radio Engmeers:
: American  Institute of Electnical Lngi-
_ neers;  Instrument  Society of  Amenca;
- - | - American  Society of Mechameal Bng-
neers. AIEE 15 conducting a parallel
Control "-:'n.*-.tun {[:m]}:}mﬂh Conterence
on Nov. 5-6.
Nov., 2.11=Fourth Instrumentation Con-
o F F o R c E c o N l R o I ference and Exhibit, Biltmore Hotel, At
. lanta, Ga. BSponsors: Inshitute of Radio
Engineers’ Professional Gronp on Instru-
mentation and the Atlanta Scection.,
Nov. 9.20—=15th Annual Air Transportation
Institute, American Umiversity’'s  School
of Business Admimstration, Washington,
T g 8
Nov. 11-13—-16th National Meeting, Opera-
tions Rescarch Society of "mh_n-_:: Flunt-
jnghnl-fﬂu:r:ltull [Totel, Pasadena, Caht.
Nov. 12-13—Onuarterlv Regional  Neeting,
Assn. of Local I :menrt Airlines, Mar
rott Hotel, Indianapolis, Ind.

Nov. 16-19=14th Annual Mceeting and As jory
tronautical Exposition, Amernican Rocket i
Society, Sheraton-Park Hotel, Washing .
ton, D. C, el
1 e _ Nov. 16-20=2(th  Amnoal Convention, it
With 38 years acceptance Sargent builds precision linear and National Aviation Trades Assn., Hotel o
rotary hydraulic, pneumatic, mechanical and electronic systems Montleone, New Orleans, La
of force control to meet successfully the intrenﬂingl}_’ high ‘t“E:{Illil‘E- (Continued on page 0)
ments of marine, aireraft, missile, petroleum and industrial use.
From original idea to finished product — SARGENT. AVIATION WEEK Including Spoce Technology |
@ Naovember 2, 1959
' draulic Pumps Vol. 71, No. 18
E.A.HGEHT Manufaﬂ‘turlng SnHGEHT H}" | M t p Prubilisheid weekly with an additional Ihj-m- in IE};-mEtlllmr by
i H drau i;,,: otors J:[;':I:‘J:w. ititl |I*u:11!|.-].|uu.' Company., RILIEH ; clzras
FACILITIES including — BUILDS ¥ : : I e iR 1 e Eamt
Pneumatic C}fllnd ers T[i;{:' El-?'irltlnrﬂill'lld?i“u:llg'ﬁm':i l:::!‘zl.dl:lng:'thilnﬂuﬂﬂ'ic:;'l:hh.gul.m
— ‘ ; sraw- Hill Building, est 42n raet, Mew York 36, N L T, ko S ——— r ) - .
Research Machining & Grinding Servo-Systems Pneumatic Valves N. Y. Tublication Offices, D120 North Hruadwar, Al Project Rover is aimed at developing a nuclear-powered rocket engine that
Design Heat Treating, all types Hydraulic Systems Ball Screw Actuators 'nf-'.'.'..'.‘”|'f.:.H;';"u'T.*.'r:i"".JJ.".}]l ﬁl:i.".:;_“!f'{-'.'-';:sp'l_ff[_;i i uj-'Ll'él'ﬂ-Tf ,fff'ﬁ.".l?:'.f'-.:' 1:'“ rdﬂsult e e T ":jﬂft o ;ntcfll'gu}:atcnc i?ﬂmiﬁl;“.; l;c' ;5 - ng.
: b Ao Bl sl T e PRl S ased 1est reactor, named ITor the fgntiess New Zealan ird.
Development Plating, all types Integrated Packages Gear Actuators ot I Clailabam, Vice Presidint snd Editoral Dizector: E Befo HT ik 7 : t of test inf
2 - Jo=epli 11, Allen, 1"|.'||.'~|= I"regldent and Director of Adver e 1'Wl1 CCOINES 4 ‘="-|'}I1CE I‘E’!‘lrftl'i‘. dll 1mmense amount o esl INlor-
1 I Hvdraulic Actuators Gear Accesso Boxes tising Sales: A, K. Venexian, Viees President and i ; ; : : .
Testing Inspection Y RFAn g ? culation Coondiintor, " N mation will be needed. Edgerton, Germeshausen & Grier, Inc., is cooperating
i, 3 i ic Systems ubscrintions are solici ve : i (A ; Lo
Qualifying Assembly . Hydraulic Valves SRran Y A comumirolsl oo piuddaioksl Inpinet In Svistien, lacivd. with the AEC, NASA and Los Alamos Scientific Laboratory in collection
gannection must be indicated on subscription urlﬂtL Df [hi""- \’it'll d']['l
Single copies 750, Subs=eriprlon rafes-——1 pite o LI - L ke,
and possessions, 37 one year. Canada 38 one year. All . 3 4 g A
ather countries, 320 one vear, - For Project Rover, EG&G has designed, built and is now operating
:-'|-_|'rr|||ll. clas=s postage pald ar Albany 1, :"u:.r Y. Frinted : yor e ] : : i
Ilf.:-:,l'm-}_jl;h,-‘]1,.,5";;}'.1 ;F,'f__‘;;‘,'i{;.'_'”';ﬁl 111.-,”,’;‘1-4,{,‘1:;"';5“_f*”I';‘-;,‘,'; an 800-channel control and instrumentation system yielding diagnostic
All il Feservedd, bl Address:  "“AICLFEY it . r b s . 5
New Yok Publications combined with AVIATION information for designers of tomorrow’s spacecraft.
'|.'|.'F_-_'EH llnu-hhll.:::.-_:-‘-l'-ln.l'lf. "]“HL“I_l_‘-ill:l.Hl:'h' A .'n_'l.'lt.}l_]!‘]l:l{'-l. Till_]E Ed yerton G " | - & G 1 [ - ! | 2 1'['%
AWIATION XEWS, AIR TRANSPORT, AERONA 11y : BT ~ ; : '
ENGINEERING and ATICRAFT JOURNAL - Al rights _ : L‘ 1‘ ; el CZHUSE : [1CL, 1he. agaln ISI ‘]‘Fp };ng :
10 these names ane Teserved by Moliraw-Hill Publishing unique operating, design and manufacturing c‘ipr:ri::m:t: 1o help advance
Ty 5 | 7 _ o, | & = 5 v .
Nl 7 : . . e T : g
1ffc‘f}lf;ff ‘I‘.ff f{f}:lf‘(‘&;ﬂ-ﬂﬂ J‘} r{? ;F‘?ﬂ ' Snbscriber=:  Send  corresgancdence and change of | the I'Iil[tﬂ-ﬂ by I]llﬂtﬂil[' 1'|"I|'EHPE]”., I“lﬁﬁl[{: ﬂ"d EPEEE pl'ﬂgl'ﬂl‘[‘l'ﬁ.
addre=s to Fulfilhment Maonger, Aviation Week, 3200
Woisst 48l H1T-|'!'|.':"l|d'1.'| York 36, N, Y. ":IIFI--I‘III‘hI : o
“GOOD WILL” is the disposition of INTEGRITY _ ENGINEERING CORPORATION anid 33;',;;;_',,?_11{-1;5;';;;’;_*,,,3:1";'3;;'_[1,r',!;_"',',f'_;:-",,,“,;,r:*_:‘_{ Scienlific and engineering positions, in physics and electronics ate available. Additional informatian will be furnished upon request
the pleased customer to return to the <, = ineluding postal rone niumber.  Enclose reeent adddress
plaee where he has been well treated,

. 8 rI:-.h--l i ]IIIII.I--;..:III-. Allow dne month for chanee 06 be- |
7 Gﬂﬂn““ MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST | s e bo! gy ' EDGERTON, GERMESHAUSEN & GRIER, INC. @

Postmaster: Please send form 3579 to Aviation Week,
HUNTINGTON FARI"CAUF' including Space Technology, 330 West 12nd Strest, New
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AVIATION CALENDAR

n e W h ig h - perfgrmance (Continued from page 5)

Nov, 17=Fall Mecting, Society of Aircraft
\Materials and Process Engineers’ Eastern

motors from AIRBORNE | noc” =™ =

Nov 17-18=Technical Seminar, American
Society of Tool lngimeers, Sheraton [Ho
tel. ]’Iul.;;-.le:]phi;l, Fa. '|':1]JJ'{': Problems of
M 430 440 SE”ES These 400-cycle, 3-phase, 115/200 v a-c motors Machining Space Age Metals,

¢4 ~ Nov. 17-18—Naticnal Turbine-Powered Air
were developed originally as components of ov. 17-18—INational Turbine-F »
I'ransportation Meeting, Institute of the

f bl . Airborne large special actuators for aircraft/missile Coiopaibtimat Salatres . aivitoat Hiikel
J[YDI }’ Eﬂpa | mes applications. Because of their useful performance ;_i_i'“ I"‘i ]]“':fl.“w”' L}-nlif J '
: : : characteristics, we now offer them separately— N 17_11;;_;_,“']' 'l,ih.;‘.h-”ﬂ Rigiass TRy
I mee“”g Sﬂemal both as additions to our line of special motors : =

tributors and Manufacturers Assn., Diplo-

: : and as examples of Airborne capabilities in their mat Hotel and Country Club. Holly- Th N
[lBSI{.]ﬂ TEQUII'EmEmS particular class of application. wood, Fla. , e e "f'b'f

Nov, 17-19=1959 Northeast Electronics
Rescarch and Engineerning Mecting, In- W .
stitute of Radio Engineers, Boston Com- R am OO ge
monwealth Armory, Boston, MVass amo r]'

°
B
Societv for Quality Control, Sheraton- L&bOF&tOl les
Jallas Hotel, Dallas, | ex.

Nov., 19-20=Seventh Annnal Adreraft and
Nov., 23-24=Svmposinm  on  Sohd Facts E.r“ (jﬂﬂﬂgﬂ Pﬂ-}a]f

Vissile Dinasion Conference, Amencan

TYPE about Sohid State, Instrument Socicty of
TYPE H'-::EEH'E":IEQI:‘W America, Ben Franklin Hotel. Philadel-
M-430 Open Frame phia, Pa.

(Fully Enclosed) Fan Cooled)

Nov., 30-Dec. 4=Fourth Annuoal Naval Air
"'L"n'r.':lr.nr:tl-; Meet, Llperation "'[1“]'1- CGun,

] ot 7 . ) Marine Corps  Auxiliary - Air Station,
23 5000 30 10000 o000 %0 2000 |——| = | R i, Ariz, =L
Nov., 30-Dec. 4=First industry and govern-
30 4000 & #000) » 8000 40 #000 ' _ ment-wicde traming conrse i Value Engi-
: E 5 2 | - Hii : I _ neering & Analysis, Industrial Education
15 3000 17 6000) R ey T % /_" [nstitute, Boston, NVass,
' - E— i Wl Nov, 30-Dec., 4—Annnal Meeting, Amencan
B0 H = ¥ % | I i i i u i -
RPETRT o | . Socicty of Mechanical Engineers, Chal-
R—. e v L | fonke .n.ui Haddon Hall Hotels, Atlanti
.é, ! l Gity, N, ],
ee o 1 L 4 S N e Dec. I-:S_—If::ahm_ Joint Computer Comfer-
FOmGUE (18- IN] TOACVE LB M2 — cence, Statler Hilton Hotel, Boston, Mass
Typical Performance, M-430 Series, 200 v lina Typical Performance, M-440 Series, 200 v lina H]]U”H”“. Iustitute of Radio Engineers:

vunencan  Institute of Electrical Engi
neers;  Associatiom for Computing  Ma

M-430 Series, 3-in. frame M-440 Series, 4-in. frame chinery

Dec. T-8=Classihed sVIposium - on “The

|ntermittent duty ratings to 1.8 hp: con- Intermittent duty ratings to 3 hp; con- Plasima Sheath. [ts Ffiect on Communica
tinuous ratings to 1.0 hp. Available with tinuous ratings to 2.5 hp (neither of X -17 lli .| IL:,I t .-t“ i " ]L:‘H ston ":..'|:|~.- "'-'.|.'|| 'It
Kp i L L LR 28 ™ I e, 1 By e 1§
magnetic brake which will stop molors these are absolute ceilings). Optional y - T : A - . 1 |
in 22 rey, from no-load speed and pro- brake provides holding torque of 140 IIII. | l;;':lfl'::”': | [u]ﬁ{klmll ;-}L::L'I tr:";tl" = e an Envlrﬂnment dEdIEatEd -I:ID
. i , - | L d 11T ICLERY AT N D L
vide 30 in.-lb. holding torgque. Modal in.-b., stops motors 1in Z20-40 rey,. Trom g R - _ ; 1
shown isa 7.5 1b. brake-aquipped motor no-load speed. Model sShown Welgns ]hIL.. -II_HI”IU”I!] MOTUEIECE on !]IL5| H-I tEChﬂﬂ]Ggiﬂal research and dEUEIﬂpment
i = —~ 1), I LE F R [ 3 [ = S0 E . e i ] !'| : . , % - ; X -'.--_
rated 1.5 hp at 10,000 rpm under a 13.2 |b, with brake, is rated 4.0 hp at r"“'lr."':' Ilrl [F'l] 'T",;,;".] |]"1ﬁ'i:,|'”';”"|;’ ik Lf
¥ if-1 ST e (Rl ANTHNE O, .
luty cycle of 0.5 ; .9 min. off. 10,000 rpm—1 min. on, 1 min. off. : : - .
ikl S e e ) T : Sponsors: American Institute of Flectneal
| e :
Ingincers; National Electrical Manufac.
Whatever vour requirements in large special high-performance motors— turers Assn
i . . : : . Dee. §5-9=First Acrospace unshimg  Svim
a-c or d-c—it will payv vou to check with Airborne, Most likely we can e - e . — , : :
Iie 08 o N2 9 e | i bulk 1l 1 t v i positnm, Hotel Texas. Fort Worth, Tex, The new Ramo-Wooldridge Laboratories in Canoga academic environment necessary for creative work. The
' 13 B ) f munimum weight and bulk that will mect exdClly you : . RAe rer crals ; : : : : : 1
mrm.h_h g m{:.l e | . It i H]“['”[:”“' m]).k ety of I::I:]]k] 'I"F;. ;;I,:,:”]:h Park, California, will provide an excellent environment  new Laboratories will be the West Coast headquarters
specific: s. Write or phone any of our offices. and Process Engincers; Dallas-I'o () S ; ; : . ; :
i e e ) Branch of the American Electroplate for scientists and engineers engaged in technological ~ of Thompson Ramo Wooldridge Inc. as well as house
i . i i 1 - ) A7 & s & 4
Society. research and development. Because of the high degree the Ramo-Wooldridge division of TRW.
Dee. 17=25rd Wnght Brothers Lecture, of scientific and engineering effort involved in Ramo- The Ramo-Wooldridge Laboratories are engaged in
m Natural History Bldg., Smithsonian Insti Wooldridge programs, technically trained people are  the broad fields of electronic systems technology, com-
- tution, Washington, D). C. Dr. Alexander

iy assigned a more dominant role in the management of  puters, and data processing. Outstanding opportunities

T, Y f I Ve | 11. Flax. chief Air Force . PR :

| r ?.“ ;" ?f J ’;" r ?ﬁ:‘(’; "l&ﬂn speak on “High Temperatures in Hyper- the organization than is customary. exist for scientists and engineers.
=l o j A " sonic Flow—Physical Principals and Iux The ninety-acre landscaped site, with modern build- For specific information on current openings write
perimental Techmgues.  Dr. Flax will

Engineered Equipment for Aireraft and Industry repeat his lecture on Dec. 18 before the

IAS Cleveland dection, o Dec. 21 be-
A'HBGRHE ACCESSHH'ES caRPuHAT'nH fore i]H._"Il':;‘:E[.H?-. "'l.]lf_’,l..'h_"1=i]I HL'L'HHH. and

again on Dec. 22 before the TAS Texas
HILLSIDE 5, NEW JERSEY e Offices in Los Angeles and Dallas section.

ings grouped around a central mall, contributes to the to Mr. D. L. Pyke.

'THE RAMO-WOOLDRIDGE LABORATORIES

8433 FALLBROOK AVENUE, CANOGA PARK, CALIFORNIA

6 AVIATION WEEK, November 2, 1959 ;
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“On take-offs, a level concrete
pavement eliminates the disturbed
airflow over the wingsso frequently
caused by a wavy, flexible pave-
ment pitching the airplane nose-
up and nose-down. Also, there’sno
dragging action on the wheels such
as flexible pavement has when it
softens. On concrete vou acceler-
ate to safe flying speed fast and
without a lot of bumps and jolts.
Furthermore, concrete means
cooler temperatures on the runway
which in turn mean greater lifting
power from the wings and greater
horsepower from the engines.

“For landing at night or in fog,
we still have to see the runway,
even with all our modern electronic
aids. Concrete is much more visible
under these conditions because it
reflects light instead of absorbing
1t; the concrete runway stands out
instead of blending in with the
dark background.

“Better braking is important,
especially in wet weather when
you're trying to stop 50 tons of
airliner that touches down at 125
miles an hour. {(The new jets are
even heavier and faster.) Tires
can always take a good, firm grip

PORTLAND CEMENT ASSOCIATION

A national organization to improve ond extend the uses of concrete

on skid-resistant concrete.
“While everybody wants this
kind of safety, some people think
concrete is too expensive. How-
ever, all the figures we've seen
show concrete actually saves real
money for airports. The airline
pilots recommend spending what
it takes to get safety now and
simultaneously gain the practical,
money-saving advantages of con-
crete throughout the years ahead.”
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Cubic has, electronically speaking.
greater precision is required of the five-target
Cubic MOPTAR which will be used by the
Federal Aviation Agency to evaluate experimental
MOPTAR (Multi-
Object Phase Tracking and Ranging), an omni-

air-traflic-control systems.

directional system requiring no moving anfennas,
provides startlingly accurate real-time position
data. MOPTAR can be expanded to track hun-
dreds of aircraft simultaneously with this same

MOPTAR

CLICEREmIC DRl imiNE Wils & RERT3S PRE s fwipEd

And far

accuracy. The FAA installation will monitor other
National

IFacilities Experimental Center near Atlantic City.

systems in tests at the new Aviation
Its a new use for Cubic’s Space Age tracking
systems developed under the forward-looking
sponsorship of the United States Air Force. Now
MOPTAR finds a non-military application in
helping solve the problems of air navigation, an
application that will lead to greater safety in the
traffic lanes of the sky.

Tracking systems by Cubie . . . reliable precision
systems with Space Age .:n;m.fm’:n; . find appli-
cation in air lraffic control and, Hiumrn’a the
multiple-target potential of MOPTAR, in increas-
ing the fire-power of America’s frmf!’f:'c!’ missiles.

B I C CORPORATION

5575 Kearny Villa Road, San Diego 11, Calif.



T'his 15 the twenly-fifth of a series of advertisements dealing

XXV with basic facts about alloy steels, Though much of the in-

fermaltion 15 elementary, we believe it will be of interest lo
many in fs field, mncluding men of broad experience who
may find it useful to review fundamentals from time to time.

Thermal Stress-Relieving of Alloy Steels

In the production of alloy steel bars
and parts made of allov steel, stresses
are sometimes set up, and these
stresses must be relieved before op-
timum results can be expected., Two
general types of stress-relieving are
practiced—thermal and mechanical.
In this discussion we shall consider
only the former.

There are several important rea-
sons for thermal stress-relieving.
Among these are the following:

(1) The first and most fundamental
purpose is to reduce residual stresses that
might prove harmful in actual service. In
the production of quenched and tempered
alloy steel bars, machine-straightening is
necessary. This induces residual stresses in
varving degrees. Bars are usually stress-
relieved after the straightening operation.,
When the bars are subjected to later pro-
cessing that sets up additional stresses, sub-
sequent stress-relieving mav be necessary.

(2) A second major purpose of thermal
stress-relieving is to improve the dimen-
sional stability of parts requiring close
tolerances, For example, in rough-machin-
ing, resicdual stresses are sometimes intro-
duced, and these should be relieved if
dimensional stability is to be assured
during the finish-machining.

(3) Thermal stress-relieving is also rec-
ommended as a means of restoring me-
chanical properties (especially ductility)
after certain types of cold-working. More-
over, 1t 1s required by the “safe-welding””
:.:!".uiu:-} of ;t”{.:}' stecls after a u'r]{lin:.:
operation has been completed.,

Alloy bars are commonly stress-
relieved in furnaces. Temperatures
under the transformation range are
emploved, and they are usually in
the area from 850 deg to 1200 dee F.
The amount of time required in the

BETHLEHEM STEEL

furnace will vary, being influenced
by grade of steel, magnitude of
residlual stresses caused by prior
processing, and mass effect of steel
being heated. After the bars have
been removed from the furnace, they
are allowed to cool in still air to
room temperature.

In the case of quenched and tem-
pered alloy bars, the stress-relieving
temperature should be about 100
deg F less than the tempering tem-
perature. Should the stress-relieving
temperature exceed the tempering
temperature, the mechanical prop-
erties will be altered.

[tems other than bars (parts, for
example) can be wholly or selec-
tively stress-relieved. If the furnace
method is used, the entire piece is of
course subjected to the heat; selec-
tive relieving 1s impossible. How-
ever, if a liquid salt bath or induction
heating 1s used, the piece can be
civen overall relief or selective relief,
whichever 1s desired,

Detatled information about stress-
relieving 15 avatlable at all times
through Bethlehem's technical staff.
Feel free to consult with our metal-
lurgists, who will cooperate fully
without cost or obligation on your
part. And remember that DBethle-
hem can furnish the entire range of
AISI standard alloy steels, as well
as spectal-analysis steels and all
carbon grades.

BETHLEHEM STEEL COMPANY
BETHLEHEM, P:.

Export Distributar:
Bathlehem Steel Export Cerporation

HIGH STRENGTH AND STABILITY
P
i

P

WITH GOOD FABRICATION PROPERTIES

AM 350 and AM 355 are metals for the space age! The combination of easy fabrication
with high strength-to-weight ratio of AM 350 and AM 355 interests missile and supersonic aircraft

designers with problems of high strength at elevated temperatures.

This pair of precipitation hardening stainless steels from Allegheny Ludlum research
are easy to fabricate in the annealed condition. They can be spun, drawn, formed, machined,

brazed and welded using normal stainless procedures.

Both alloys have high strength without embrittlement from room temperature to 1000°F, plus good
ductility at elevated temperatures. They have remarkable stability and excellent corrosion resistance.

AM 350 is available in sheet, strip, foil, small bars and wire. AM 355, best suited for heavier
sections, is available in forgings, forging billets, plates, bars, wire, sheet and strip.

For further information, see your A-L sales engineer or write for the new technical booklet, “AM 350
and AM 355, Allegheny Ludlum Steel Corporation, Oliver Building, Pittsburgh 22, Pa.

Bz

ALLEGHENY LuDLUM

EVERY FORM OF STAINLESS ... EVERY HELP IN USING IT

11



e GPIL. track navigation computer TNC-50

ae e continuous readings of distance fo go
o e and distance off track. ..
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| 5 Wi :L—-—-—-E 3 _-1 TNC -50, GPL's new Track MNavigation Computer, provides direct
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' nu.THJ fﬂ?-‘rfr" . i - outputs of distance to destination and distance left or right of
track. Designed to function with ARINC and other Doppler sensors,

and any modern aircraft heading ‘reference, the TNC-50 provides

j ETLI N E RS D CONTROL=- I :I-—i““] ' a . additional outputs for flight directors, autopilots, and attachments.
INDICATOR A4 -

E MA N D JET-A GE B RA KES [ REALISTIC APPROACH: Utilizing the concept that a flight plan is

composed of one or more segments, the TNC-50 provides continuous

progress displays of distance and deviation along these segments,
From touch-down to the end of the the world’s most EIpEt'iEI'lEEd SH]}I}HEI' FLIGHT thereby eliminating complex latitude-longitude instrumentation.
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You're 1n for a
Hot Time

but Fenwal’s New Miniature

There’ll be a hot time in the old ionosphere tonight. But
with Fenwal's new Miniature Hermetically Sealed THERMO-
sWITCH Unit aboard evervthing will be under control. This
tiny Fenwal unit responds quickly and accurately to tempera-
ture changes — it's reliable!

It's hermetically sealed, vet field adjustable. Even extreme
vibration and shock won't upset its control characteristics
— it's buill lo lake 1t!

But most of all, this corrosion-resistant Fenwal unit does
it all with exacting control of within 1°* — in temperatures
of =20°F to +200°F (—65°F to 4220°F exposure limits).
And it's the only unit that has all three features — small
size, ruggediess and precision control!

If missiles are vour business yvou'll want all the information
on this tiny, tough, sensitive and reliable control. For more
information on this unit or complete Fenwal temperature
control systems, write for our catalog. If you want, we'll
send our sales engineer, too. Fenwal Incorporated, 1211
Pleasant Street, Ashland, Massachusetts,

Hermetically Sealed THERMOSWITCH" Unit will control it—precisely!

The new Fenwal Miniature THERMOSWITCH Unit (compared
here with a lump of sugar) wei hs less than 14 oz. Its current
capacity is 2.5 amps, 115 VAC, 2.0 amps, 28 VDC. Widelv
used for ervstal ovens, tuning fﬂrkb gyvro assemblies, missile
blankets and missile batteries.

CONTROLS TEMPERATURE . .. PRECISELY

i >
|

NORTH AMERICAN

THE EXCEPTIONAL high strength and
stiffness of Alcoa’s new lithium-alu-
minum alloy permit North Ameri-
can Avwiation, Inc., to trim 168 1b
from the Navy's A3J Vigilante wea-
pon system. Substitution of X-2020
for the alloy previously used allows
additional skin milling of the in-
board wings and horizontal stabiliz-
ers to reduce thickness and weight.

ALL THE TENSILE properties of the
widely known Alcoa 7075 are com-
bined in this extraordinary new al-
loy together with three per cent
lighter weight and a modulus of
elasticity eight per cent higher. The
modull of elasticity in tension and
compression at room temperature
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for X-2020 are 11,100 ksi and 11,400
ksi, respectively. This compares to
10,300 and 10,500 ksi for 7075.

ALTHOUGH THE Vigilante's highly
supersonic speed does not utilize the
high-temperature qualities of
X-2020, North American regards
the alloy’s ability to retain its physi-
cal properties at 400°F as an impor-
tant bonus in the event the aircraft
is powered to greater future speeds.

IN ADDITION to its other attributes,
North American found that X-2020
machines as readily as other alumi-
num alloys, X-2020 readily lends it-
self to the usual aireraft fabrication
processes. It is now available in
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VITAL POUNDS FROM VIGILANTE
WITH ALCOA X-2020 ALLOY

sheet, plate, extrusions, rolled rod
and bar from Alcoa. For those pio-
neering metallurgists who wish to
investigate other outstanding qual-
ities of X-2020, Alcoa has facilities
for experimental forgings.

FOR COMPLETE, up-to-date technical
information and performance data,
call vour nearest Alcoa sales office or
write Aluminum Company of Amer-
ica, 2026-L Alcoa Building, Pitts-
burgh 19, Pennsylvania.

Your Guide lo the Best in Aluminum Value
v i — For exciling drama
Presents’” ever
ALCOA T} Tuesday, ABC-TV, and

. walch “Alcoa
J ALUMINL A the Emmy Awar:l
iyt ity winning “Alcoa
I " Theatre'" alternate
'\ S e Mondays, NBC-TV




/ STROLITE PROPELLA
CHAMBER LINER
ELECTRICALLY-HEATED
INSULATION BLANKET
ASTROLITE AFT CLOSURE
ASTROLITE BLAST TUBE
5 "
ASTROLITE NOZZLE COMPONENTS

(SOLID & LIQUID ENGINES)

REINFORCED PLASTIC FINS

MISSILE DESIGN WITH HITCO IN MIND

Missile design is probably the world's most exacting technology relative to the need for high tem- « REFRASIL Materials

perature insulation materials. * HITCO Metal Blankets
HITCO is one of the world's leading developers and manufacturers of ultra-performance * THERMO-COUSTI Materials

thermal materials capable of resisting extremely high temperatures, even up to 15,000°F, for * THOMPSOglas Materials

# ASTROLITE Reinforced Plastics

» HITCORE Structural
Core Materials

short duration!

If you are looking for down-to-earth answers for out-of-this-world high temperature problems,
keep HITCO in mind in vour Missile Design!

Call or write us for Capabilities Brochure
and :,'erpj'r:le Technical Data

on HITCQO Products.

[

H. I. THOMPSON FIBER GLASS CO. ‘ M 1733 Cordova Street » Los Angeles 7, Calif. + REpublic 3-9167

WHRITE On CALL YOoUR NEARECST HiTCo REPRESENTATIVE: EASTERM: Tom Kimberly, 38 Croscent Circle, Cheshire, Conn., BR, 2:6044; Fred W, Mublenleld, 6650 Loch HII Rd,, Baltimare 12,
Md., VA. 5-3135 » MIDWEST: Burnie Weddie, 3219 W, 29th 51., Indianapalis 22, Ind., WA 5 SCES » SOUTHWEST: Marshall Marris, 28504 W, E-”p. m, &, Fart Worth, Tex,, WA, 4.BG79
NORTHWEST: J. L. Larseén, 5757 Qaklawn Pl., Seatfle, Wash., PA, 59311 «» CANADIAN PLANT: THE H. I, THEI"r'EDN CO. OF CANADA LTD., 60 Johnston 51., Guelph, Ont.. TA, 2-6630
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B.EGoodrich

WHAT IS I'T? Probably the biggest homogeneous void-{ree
laminate ever built . . . a B. F. Goodrich ablation shield for an
experimental re-entry vehicle designed and built by

General Electric to be test lown on an Air Force Atlas ICBM.
Fabricated by a special B. F. Goodrich winding technique,

the shield contains about five miles of high-temperature resin
tape. This fabricating technique, which is also being used

for many other specialized B. F. Goodrich products of various
types and sizes, completely eliminates precision matched metal
molds, cuts tooling costs by hundreds of thousands of dollars
and saves plenty of lead time. Autoclave curing replaces
massive high pressure presses.

Throughout the construction of this re-entry vehicle shield,

B. F. Goodrich maintains constant quality control of resin
content and residual volatiles. Modern radiological facilities
are used for final checking.

The fabrication and curing of such huge void-free parts
illustrates the advances made by B. I. Goodrich in producing
high-temperature, reinforced plastic products. So if you're up
in the air and want down-to-earth answers on plastic laminate
constructions, contact 5. I Goodrich Aviation Products, a division

of The B. F. Goadrich Company, Dept. AW-119, Akron, Ohio.

B.EGOOdI‘iCh aviation products

17



November 2, 1959

EDITORIAL OFFICES: New York 36—330 W. 42Znd 5t., Phone: LOngacre 4-3000 (Nights LO 4-3035) Washington 4, D.

REpublic 7-6630 Los Angeles 17—1125 West Sixi , Phone: HUntley 2-5450 Dallas 1—1712 Commerce 5t.,

Termple, Geneva, Switzerland, Phone: 32-35-63

PUBLISHER.......... Robert W. Martin, Jr.
ERFTOR: . ¢ inanvnnmmnpvrnns Robert B, Hotz
e —
MANAGING EDITOR........ William Gregory
EUROPEAN EDITOR......David A. Anderton
WASHINGTON. .. ........... Cecil Brownlow

NEW YORK..Harry Raven, Herbert J. Coleman

LOS ANGELES. Irving Stone, Richard Sweeney,
Russell Hawkes, Willlam 5. Reed

Aviation Week

Including Space Technology

h st

Soviet Probe Pioneers New Techniques.......... 26
» Complex flight tactics employed as Soviet vehicle photographs

moon's far side, transmits results.

IATA Airlines Gird for Passenger Battle......... 38

> Fringe benefits designed to lure traffic may be first result of in-
ternational open-rote fare structure.

Vol. 71, No.
Member ABP and ABC

18

C.—Mational Press Bldg., Phones: NAftional B-3414,
Phone: Riverside 7-5117 Evropean Office—1 rue du

TR S DARARE s vnin et Erwin J. Bulban 5
1 : HFHLE* ENGINEERING . .. ....... Eﬂhlﬂ'_‘l. Stanfield, uL'd‘n saﬂkﬁ 1'“ Tap All nargﬂ Hﬂrkﬂt ...... . “ 5w oa 52
D”“'?"-‘f{"ﬂ“‘ ""’“i’tf“ o _ : e J""""“:: ";“”“ » Swingtail turboprop-powered long-range transport is geared to
Cu. In./rey. 1 ! : g i AVIONICS. . .Philip J. Klass, James A, Fusca ' " . » ot
Limited Life Rated Limited Life Rated CONGRESS . . Katherine Johnsen, Ford Eastman rapid freight movement at minimum ton-mile costs.
SPACE TECHNOLOGY .Evert Clark, Craig Lewis SPACE TECHNOLOGY AIR TRANSPORT
8,00 12,300 el 459 3.12 ek €T o g 'ﬁﬁﬁ:ﬁlﬁ b Soviet Probe Pioneers Techniques.. 26 IATA Girds for Passenger Batile.... 38
3 EQUIPMENT B sy . NASA Fund Request.............. 29 Three Airlines Cite Revenuve Gains... 37
14,500 10,000 4.5 4.45 306 | SR B 000 L . e e "'rB e ¥ : Scientists Explore Space Power Device 34 CAB Viscount Ruling Disputed...... 39
’ ’ . . ! BUSIMESS FLYING........ .Erwin 1. Bulban B2 Deflection Plate Tested for Mercury 16 CAB’s Mail FIE“'I llllll Lesessseses a1
—— — AR ERTOR.cco s s ivniiy Eawrisiow 3. Hurs Controllable Re-Entry Methods Probed 96  Delta Pilots Dispute Seniority Listings 41
11,600 8,000 6.9 4.53 3.13 SPECIAL PROJECTS....... dohn A. Mammack PanAm on Transpacific Proposal.... 41
- e L - EDITORIAL PRODUCTION. ... Arnold Sherman AERONAUTICAL ENGINEERING Jets Set Reliability Records........ 43
ASTISTANT, EDITONR.ony WUIRDAEE Mo, CBL, : ; k 59 Los Angeles Airways Plan S5-61s.... 45
10,000 8,000 10.2 4,33 3.46 EER. DRMS CL-44D Aims at All-Cargo Market. .. American Sees Slow Cargo Gain.... 48
EDITORIAL ASSISTANTS...... Marjorie Hmh i Soviets’ Cloim Record ............ 28 acline Aid Pact Extended .. 49
P | jrome Sale, Marore To4d . san Francisco Traffic Analyzed. .. ... 74 gooucs, A DS Btended.oeeeee g
8,900 7,000 14.0 4.44 3.49 e e Theresa V. Maggio & Aeronutronic Studies Air-Cushion Craft 74 Airline Observer ... .. ... oiee 50
: Shortlimes ...........c00 srssnnns
7 500 5 300 19.0 1.65 2 &9 P L PP SR oy MISSILE ENGINEERING
! ¥ . . - EHIWI. YT EEE I!!ll!frllnjuh“ ‘I‘HIhl“‘T ;:';:-i HI.IH"IB! EB" G‘AH"? F'l"il'l'lﬂ! 'Eﬂll‘tl'llﬂt. i 2? MA"A,GEMEHT
| LONDON ......coeueeussn...John Tunstal Defense Group Evaluates Zeus...... 30 Congress to Probe ABMA Transfers.. 28
6,500 5,100 26.0 4.60 3.60 PARIS. ..ocivivavinsaiaiiiobie (R, Farnall Satellite-Monitoring ALBM Proposed., 33 Who's Where ................... 23
i BONN. ......ccossseeess..Morrie Helitzer : Sparrow, Bullpup Liguid Engines.... 34 Industry Observer ............... 23
MEXICO CITY. ...cuuuunne. ... Peter Weaver France to Develop IRBM With U. ... 37 Washington Roundup ............. 25
*This is hydraulic output horsepower at 3000 psi TOKYO...coeansnnnsanansasss .50l Sanders 2 News Digest ................... 37
DOMESTIC NEWS BUREAUS -‘ USRS TN EQUIPMENT
- Piper Unveils Aztec Light Twin..... 108 : T
The ab table is i d with the selection of ATLANTA 3......1301 Rhodes-Haverty Bldg. Students Learn IFR in 10 Hr........ 115 ﬁ::ﬂdhﬂ?g*i?pmd:ﬂ:rﬂ to Missile "E]g
e above table is important to anyone concerned with the selection o CHICAGO 11........520 No. Michigan Ave. Colonial Sells Skimmer Rights. ... .. 118 W RVIAWIOR YrOAUETS cavessaens
hydraulic pumps for future air or space vehicles. Note particularly the CLEVELAND 5.0 vvio v 1510 Hanna Bldg. . Companies Share Goose Fleet...... 121 FINANCIAL
hor wer-to-wei i imi i : DETROIT 26........... 856 Penobscot Bldg. Aircraft Industry Profit Margins Cut. . 104
sepo *er to-weight r-'.:liu:-rs for both .ruliecl and limited life speeds. These SR R Shliimm g ‘ AVI‘-’JHIE_S - e Eﬁ:}:‘f ......... ! ....... L4'e.
are the highest known available at this time. SAN FRANCISCO &............. 68 Post St. : Eﬂgp#;ﬁ;ﬂf Hrl;l;iﬁ éFh'uf;ﬂ;l'.m':u|l'r'|r. R ;: — ;
: c i ests Set for ntenna. . . . .. b T [ R PR
But .htghest hp/Ib is ::nnljg,.-r one cff mun-r: advantages offered you by the Bt CRAET = e e T bR RES At o R e Ra 134
new Vickers advanced design variable displacement pumps. Developed to SALES . —
meet the requirements of the new MIL-P-192492 specification, this new series AR YRR IR SANES H“"E‘Eh,,,.,m”d’ i * Snail's Pace in SPace. ............ 2]
has volumetric efficiencies of 96% to Y8% over a pressure range of 500 to AYLAMTR, < oo o0miaiiipnn wa s .R. H. Powell
3000 psi . .. and has 4000 psi continuous operation capabilities. These :::;::&" ok e o En"“hi:m - COVER: Igor 5’1‘“'51_‘?' s participation in the 5-60 I_T]}"“E Crane P‘-’ﬂlﬂft_lﬁd to
e T e e e e and ST. LOUIS. . . ... e 3 Lostello, : this flight that first indicated the tendency of a sling to damp out helicopter
F p . P P : d f }F CLEVELAND . .. .ooieesnnsnnns H. P. Johnzon ﬁhmﬁﬂﬂ ﬂ“d tﬂ thf‘ Eﬂnih"llﬂﬁ-l}ﬂ nE d Pﬂ-.“:“.gﬂr Pnd- ﬂ'lﬂt ‘I-‘I-"ﬂulﬂ t'ﬂke Hdvﬂﬂ-
have practically the same envelope as constant displacement units of equal SRVLER: b Waid tage of this characteristic (AW Oct, 19, p. 122). During preparation of the
output. The first five sizes are now being integrated into advanced aircraft DENVER. .. oovevneennnnenss John G. Patten crane for military evaluation last summer, a simple platform was built to carry
and missile systems; the two larger sizes are in the development stage. r:;*:ﬁ:;-t T it -12‘ B“’fr:'ﬂ oil drums, a concrete mixer, etc. Sikorskv himself suggested installing tour
............. " : 2= r 1 1 1 I
Write for Bulletin A-5233 for additional information, D. 7. Brennan, €. A. Ransdel i bucket seats and he, John P. W. Vest, chief of engineering operations, Charles
NEW YORK.... *‘M'RI' llfr‘n"ﬁ' ]. JM-DE'E'“:‘H ot M. SE]:FEFHZ. tE]:EE P;ﬂ]ﬂﬂt;}“gglﬂi:;:lliﬂﬂd.ﬂnﬂk ]L-p Snuﬂ].,. Séﬁ{l Prﬂlﬂﬂt ﬂ“E]-
- Wallace, J. D. War neer, strapped themselves aboard. After hovering, the crane made a cautions go-
VICKERS INCORPORATED PHILADELPHIA. .J. . Willis, W. L. Blanchard around of the field and eventually climbed to 1,500 ft. and 70 kt. forward
DIVISION OF SPERRY RAND CORPORATION SAN FRAMCISCO.......... William Woolston l..:.; EFEEd. 'l't'hE'H Htiﬁ Ph'ﬂtﬂ wias t‘dkﬂh wiﬂd fﬂﬁ:ﬂ wae not EKEEﬁﬁiH’E bEl:-ﬂ“-EE ﬂf
Aero Hydraulics Division = Engineering, Sales and Service Offices: PROMOTION & RESEARCH MGR..C. C. Gerzna . the protection of the forward cabin, and Sikorsky later unbuckled his seat belt
ADMINISTRATIVE and ENGINEERING CENTER—Department 1462 * Detroit 32, Michigan RESEARCH & MARKETING ; and walked about the platform. For another S-60 concept, see p. 45.
TORRANCE, CALIFORNIA—3201 Lomita Blvd., P.O. Box 2003 * Terrance, Calif. Mary Whitney Fenton, Jacqueline Gonnet 3
Aero Hydroulics Division District Sales and Service Offices: BUSINESS PICTURE CREDITS
Albertson, L Island, N.Y.. 882 Willis Ave. * Asli : P.O. 2 Cover—Sikorsky; 26, 27—Tass; 31, 96, 98 (top)—Aviation Week; 33—Martin Co.; 45—
Secttie 4, Washingten, 623 Bth Ave. S T;-umm.'.';?f.i“é‘, gféf’nl:? wu:é."ﬂtgladg_ BUSINESS MANAGER......... ). G. Johnson = SRCOMKLE e e OFy OAEARaME '-.;E-;{hﬁ;‘l‘?ie;%h_nmiﬂsumnc? ,Sorp. 83-—-Raytheon;
Additional Service facilities at: Miami Springs, Flarida, 761 Plover, P, O. Box 446 CIRCULATION MAMAGER........ T. J. Lucey ) ! : § f ’ ’ ' ’ ’ Iper.
TELEGRAMS: Vickers WUX Detroit » TELETYPE: “ROY" 1149 + CABLE: Videt ASST. BUSINESS MAMNAGER, . .W. V. Cockren ) e ;
OVERSEAS REPRESEMTATIVE: Vickers Incerporated, Administrative and Engineering Center, PRODUCTION MAMAGER. ........ F. A. Dube 79,394 copies of this issue printed
Detioir 32, Michigon
Engineers and Bvuilders of Fluid Power Equipment Since 1921 1:-uF'l:lr1i-:||:I|I' Hydraulic Motors using the Advanced Design AVIATION WEEK, November 2, 1959 19



Space Technology Laboratories’ new corporate symbol represents a bright history in a stimulating age.> STL has
provided the over-all systems engineering and technical direction for the Air Force Ballistic Missile Program since it
was assigned the highest national priority in 1954, Frve years of accelerated effort produced epic advances in sctence
and technology, and propelled the art of missilery through three distinct generations of progress. STL contributed
technical leadership to the science/government/industry team which has built this solid, expandable foundation
for future advances in space,and is daily adding new strength to our national security. % In addition to its major
management functions,STL also conducts advanced space probe experiments for the Air Force at the direction of

such agencies as NASA and ARPA, % To those scientists and engineers with capabilities in propulsion, electronics,

thermodynamics, aerodynamics, structures, astrophysics, computer technology, and other related fields and

disciplines,STL now offers unique professional opportunities. Inquiries regarding staff positions at STL are invited.

a new symbol
for a new era of
technology

SP&CE’J Technelogy;’f Laboratories, Inc. s.0.80x 05004,L.0S ANGELES 45, CALIFORNIA

EDITORIAL

Snail's Pace in Space

Despite the one-two punch impact of the Soviet rocket
shot to the moon and their more sophisticated lunar
orbiting satellite, there is no significant evidence that
this country will take any major action to accelerate the
current snail’s pace of our own space research program,
As we have written many times before in the past few
years, the biggest drag on our own progress in this field is
the lack of top-level leadership in setting unmistakable
national goals to achieve superiority in this field. From
the first orbit of Sputnik I, the official Admimistration
attitude has been to bury its head deeper in Budget
Bureau sand and hope the whole problem of space will
evaporate and disappear. As recently as his press con-
ference in Augusta, President Fisenhower indicated he
didn’t think there was any real competitive problem
the space rescarch field with the Soviet Union. Since
Sputnik I went into orbit, there has been no significant
action taken by our government in this held that was
not a direct reaction to some spectacular Soviet achieve-
ment in space research. Fach step in the unbroken
chain of Soviet space pioneering achievements has indi-
cated that their lead in this field is increasing with the
passing of time. Despite all of the official drum beating
from the White House, Pentagon and National Aero-
nautics and Space Administration aimed at convincing
the American people that we are catching up with the
Soviets, the sad record of achievements indicates we are
still losing ground.

Keith Glennan, NASA administrator who was given
the admittedly difficult task of getting the U, 5. program
organized without sufficient top-level or fiscal support,
has been waxing irate at the barrage of public enticism
leveled at the U. S. space program in view of its rather
modest record of achievement in contrast to the spectacu.
lar series of Soviet successes. Speaking before the Amer-
ican Bankers Assn. recently, he said:

“Speeches and newspaper articles are not gomng to
provide the greater thrust needed for accurate propulsion
of heavy payloads into satellite orbits or on deep spacc
trajectories. I suspect, however, if we were able to
contain and use, as a propellant, all the hot air that has
been expended on this subject lately, we could have at
least one vehicle of reallv high thrust.” Mr. Glennan’s
remarks on this subject would be in better grace 1f his
agency had not presided over the sale of personal story
rights of its seven astronauts for a half million dollars
some two vears before these gentlemen are expected to
achieve their scientific goals or if his own agency and
its policv-making superiors had exhibited any enthusiasm
for formulating and supporting a program unmistakably
aimed at establishing U. S, superiority in this significant
ficld.
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In fact, it might seem inappropriate for Mr. Glennan
to maintain such a heavy public speaking schedule during
a period when his agency has so little genuine achieve-
ment to discuss and so many problems i the organiza-
tion, funding and execution of its program.

We respectfully disagree with Mr. Glennan's thesis
expressed to the bankers that public speeches and news-
paper articles contribute little to the progress of the
space research program. Without the violent public
reaction expressed through these media after Sputnik I
and the resultant Soviet space achievements, this country
would very probably have no space program worthy of the
name, and the verv agency Mr. Glennan heads would m
all probability not even exist. We think that even more
public prodding is necessary to stir the very top levels of
our government into an understanding of the basic
contribution space research can make to humanity and
also to the competitive problem we face with the Soviet
Union in this respect.

Mr. Glennan had a rather stirring conclusion to his
bankers’ speech. He said:

“We do not intend to whine or grow hysterical every
time the Russians score. We do not intend to rush
pell mell into makeshift space spectaculars in hopes of
topping each Soviet space success. But I can assure you
that we do not intend for long to run second in any
phase of space exploration. Time is the key element and
in time the United States will prevail over the present
challenge mn space as 1t has over equally harsh challenges
in the past.”

These eloquent phrases would be much more signifi-
cant to the American people if they were spoken or even
echoed by President Eisenhower or some other top-level
official of the government. But, with the exception of
one San Irancisco speech by Vice President Nixon
shortly after Sputnik 1, no such sentiments have ema-
nated from these lofty levels.

Most of the scientists, engineers, industrialists and
military people working in the space research areas agree
that NASA has done a fine job in organizing a sound
space rescarch program within the limited financial, moral
and political support allocated them by the Administra-
tion. It is apparent that most of our past failures and the
limitations of our current achievements stem from the
budgetary blinders, executive indecision and administra-
tive ineptness that has characterized the start and falter-
mg pace of the space program. Mr. Glennan and his
cohorts will need far more fiscal, political and public
support than thev have received in the first vear of their
ageney s existence if theyv are to make good on his firm
public promise that the U.S. will eventually lead this
fhield. —~Robert Hotz
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Westinghouse :
electronic components. ..
. for uncompromising

_reliahility

Airborne components that guarantee circuit reliability

In the airborne electronics field—plane, missile or
space program—the paramount requirements are:
reliability, durability, light weight and small size.
Westinghouse combines these product characteris-
tics with engineering talent and breadth of line to
offer you an exceptional source for a greater variety
of electronic components and subassemblies than any
other manufacturer.

Weapons systems like THOR, TITAN, FALCON,
TARTAR, BOMARC, and many still classified have
specified “Westinghouse” for this reason.

However demanding vour requirements may be,
your best insurance to protect yvour circuit designs is
the Westinghouse line of high-reliability components.
For assistance call your Westinghouse sales engineer
or write: Westinghouse Electric Corporation, P.O.
Box 868, 3 Gateway Center, Pittsburgh 30, Pa.

WESTINGHOUSE ELECTRONIC COMPONENTS
for projects that must not fail

Control Devices * Instrumentation * Laminated
Flastic Forms (Micarta®) * Magnetic Amplifiers *
Magnetic Materials * Power Supplies * Static In-
verters * Semiconductors Transformers and
Components * Tubes: Cathode-Receiving-Power- .
Muclear Control

Write for your copy of the new Westinghouse Electronic

Components Design Engineers Handbook.
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YOU CAN BE SURE...nr ITS
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WHO'S WHERE

In the Front Ofhce

Barnet R. Adelman, gencral manager and
a director of United Research '::fnr]‘.r.. Menlo
PPark, Calit., a subsidiary of United Aircratt
f_:-;np. Mre. Adelman continues as vice Presi-
dent. Also: Vice Presidents David Altman,
Herbert R, Lawrence, and Newton V. Tur-
ney, clected directors,

Edwin W, Pauley, industrialist, clected a
director of Western Air Lines, Ine

Maj. Gen. James McCormack (USAF,
ret.), a director of Perkin-Elmer Corp., Nor-
walk, Comn. Gen. McCormmack s vice
]}r-z.'ﬂ!'f.ll.'lﬂ of Massachusetts Institute of Tech-
nr:lngy.

Dr. Howard Percey Robertson, a director
of Northrop Corp., Beverly Hills, Calif.
1Ir. Robertson 15 l:ulufu.wnr of mathematical
]|Ij|.-|-.'~. at Calhfornma Inshtute of Tech.
nology and a member of President Eisen
hower's Scientific ."Lu;l'-.'ir:::-rj.. Committee.

W. Hubert Beal, president and chicf
execntive otheer, The W. L. Maxson ["r|1|:|.,
New Yok N Y. succeeding Huge A,
Leander, retiring. Mr. Leander was clected
board chairman.

Henry Jacobi, president, Defense Products
Division, The Brumswick-Balke-Collender
Co., Clucago, IlI.

Richard C. Palmer, a vice ]’.-H.‘*-.H!i_‘ﬂf_
stromberg-Carlson Division of General Dy
NAMICS f.::m['l. Mre, Palmer  will manage
Stromberg-Carlson’s  Washington, D, C,,
ofhce, succeeding Andrew 11, Bergeson, re
siEned,

Fugene P. Cunningham, senior vice presi-
dent, f'h inng Division of U, S, Industries,
Inc,, 1:|'|t¢..'|i’l;l 111,

Kearfott f:unll}aln}. Inc.. Little Falls,
N. J.. a subsidiary of General Precision
Equipment Corp., has announced the fol-
lowing elections: Joseph Heimann, divisional
vice president-avionics, and Robert E. Ward,
divisional wvice president-precision  compo-
nents.

Honors and Elections

I'he fl:l]]n'l.'l.'iu..f_; have beenr selected the
winners of the American Rocket Society's
annual awards for HI.H'-.'l':!H{[:IHE_: contrnbubions
to space Hight and rocket propulsion:
Samuel K. Huﬂ?m.m vice president of North
American Aviation, Inc. and general man
ager of the f{cll.'.!-;t'l{h:lhr [ ivision, the Robert
H. Goodard Memorial Award for outstand-
mng work 'ii:|11EL| rockets, Dr., FEmest
Roberts, manager of research for Acrojet
General’'s Solid Rocket Plant, the C. N.
Hickman Award for outstanding work in
solid rockets. Al Bulent Cambel, chairman
ot the Mechanical I ngineenng ”u.ptrttm.ut
of Morthwestern University, the G. Edward
I.’L'"dh']j-' .\'ﬁ'alrﬂ :FI:II' I'llll"'nj'illlf,lpl'lg I._I:Ifl'lhl_h'i'l-
tiom to rocket and astronautical hiterature.
Dr. Walter Domberger, vice president-engi.
neering of Bell Aircraft Corp., the ARS
Astronantics Award for outstanding contri-
bution to the advancement of '-.]]-;I:{-'t' ﬂir_ﬂl'r_
Karel J. Bossart, assistant to the vice presi-
dent-enginecring at Convair-San Dicgo, the
James H. Wyld Memorial Award for out
standing application of rocket power

(Continued on page 119)
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INDUSTRY OBSERVER

> Air Force 1s studving the possibility of buving an interceptor version
of the Navyv /‘North "nmntm A3] to hll the gap left by the recent cancella-
tion of the Mach 3 F-108 interceptor. Other possibilities under study
include the McDonnell F4H. Prospects of an interceptor version of the
Convair B-58 are not considered good at the moment because of the rela-
tivelv high cost per airplane.

» Air Force has narrowed down the contenders for its Airbome Long-Range
Input (ALRI) from the original eight bidders to four companies which
have been asked to submit the best price and delivery quotations. The
four companies are Burroughs, Hazeltine, Litton Industries and Lockheed.

P Chrvsler is developing a modified version of the Jupiter intermediate
range hallistic missile for use as a target in Armv’'s Nike Zeus anti- missile

11||u-|TL' tests scheduled to be held in t]n: summer of 1962 in the mid-Pacific
(sce p. 30).

» Army has revised its requirements for a supersonic target drone and will
hold a new competition within the near future. Competition will be open
to all bidders rather than restricted to the five companies that originally
submitted proposals.

» Bocing Airplane Co. 1s holding its Dyna-Soar project personnel to approxi-
mately *}ﬂ persons pending a final Air Force decision on the allocation of
Phase 2 1 the program.

» Army’s Raytheon Hawk low-altitude anti-aircraft missile is scheduled to
be fired against Radioplane’s RP7D turboprop-powered drone soon.

» Lrror in the accuracy of the astronomical umit (mean distance from carth
to sun) mav be reduced from the estimated 100.000 mi. to as low as 3,000
mi. by radio astronomv, according to Othce of Naval Research eshimates.

> Navy has awarded Aerojet-General an 5800,000 contract to study the
feasibility of a hybrid liquid oxidizer-solid fuel rocket. Such a rocket could
give higher performance to a fleet ballistic missile with the size and shape of

HIL Polaris.

» IYirst manned capsule launch in the Project Mercury program mayv come
as carly as "u]:rrll 1960, if its successive []L‘I.L]fll}ll]i_l'[f schedules hold firm.

» Ofhce of Naval Rescarch hopes to make another balloon flight next January
or February to try to determine whether anti-matter exists as a part of cosmic
radiation reaching upper levels of the atmosphere. Preliminary flight last
Sept. 4 carried an instrument package designed by Dr. Marcel Schein of the
University of Chicago and set a balloon altitude record of 154,000 ft.
Balloon, made by Raven Industries, was one-half mil thick polyethvlene,
compared with the usual three-fourths mil thickness, and was the largest ever
launched. National Science Foundation is co-sponsoring the research.

» Pacthe Airmotive Corp., Burbank, Cahf., will begin overhauling Rolls-
Rovee turboprop powerplants in February for business and airline llrlr_rl.Ft
[nitial customers will include West Coast Airlines, Aloha, Northern Con-
solidated of Anchorage, and |:|::-~.1a:|lzh Bonanza.

» Tactical Air Command is considering procurement of about 450 aircraft
within the near future for tactical support and fighter-bomber missions,
Planes under consideration are the Lockheed F-104, McDonnell F-101 and

Republic 14-1005.

» General Electric 15 considering a bwin version of its T64 axial flow shaft
turbine. Basic T64-2 turboshaft version is tentativelv scheduled tor a certifi
cation model test by the ederal Aviation Agenev i late 1961, T64 is in
the 2,600 shp. class, embodics a 14-stage compressor and has a pressure ratio
of 12.6 to one, Direct drive version weighs 710 1b, without gearbox. The
-2 version with turbine shaft gearbox weighs 554 1b.: the -4 turboprop applica-
tion weighs 1,079 1hb.
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The T2J has “THE DUTY”

Fifteen vears ago, a pilot was trained to fly the top
performance plane of the dav—360 mph.

Today he must be trained in the same time-span to
handle airplanes four times faster than that— Mach 2
and up. That's why the Navy needed a new trainer...
a jet airplane to prepare its pilots for the ever-increas-
ing performances of the jet age.

Now the Navy has that trainer—the T2J Buckeye. ..
designed and produced to meet Navy specifications by
the Columbus Division of North American Aviation.

The Buckeye's wide range of capabilities opens a new
dimension in basic flight training. Its range of speed-—

to train the Navy's jet-age pilots
for years to come

from a stall speed of 85 mph...to maximum 500 mph
—makes it possible to train a cadet pilot in a jet air-
plane straight through from primary to advanced.

And the T2J does more than fill the present require-
ments of the Navy's flight training program. Its
advanced capabilities will make it the mainstay of the
Navy jet training program for many years to come.

Because the T2J is the only jet trainer specifically
designed to meet the Navy's basic training require-
ments, it means a broader, more efficient training
program to meet the ever-higher standards of pilot
proficiency demanded by the Navy.

THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC.

(o

Columbus, Chig

anv phase of space exploration.”

Thrust Proposal

National Aecronautics and Space Administrator T.
Keith Glennan, speaking into the face of a gale of pio-
neering Soviet space achievements (see p. 26). said last
week that “we do not intend for long to run second in
Glennan, who said the
U, S. is “two vears late already,” cautioned, however:

“We do not intend to whine or grow hysterical every
time the Russians score. We do not intend to rush pell-
mell into makeshift space ‘spectaculars’ in hopes of top-
ping cach Soviet space success.”

The NASA administrator also gave controlled vent to
his ire over recent criticism of the nation’s space program,
declaring: _

“ . . Speeches and newspaper articles are not going
to provide the greater thrust needed for accurate propul-
sion of heavy pavloads into satellite orbits or on deep
space trajectorics, 1 suspect, however, that if we were
able to contain and usc as a propellant all the hot air
that has been expended on this subject lately, we could
have at least one vehicle of really high thrust.”

Base Foreclosure

Meanwhile, the Air Force, caught in the throes of
one of its tightest fiscal binds in vears as it prepares its
hold-the-dine Fiseal 1961 budget, announced plans last
week to deactivate three small air defense squadrons and
said the closing of “many more” helds will follow. Fach
of the bases involved in last week's announcement—Ethan
Allen AFB, Vt.: Youngstown, Ohio, and Niagara Ialls,
N. Y..—have a complement of approximately 25 jet inter-
ceptor aircraft, 1.000 servicemen and 180 ewvilian em-
ploves.

Space Facility Tour

In preparation for Fiscal 1961 budget authonzation
hearings on Capitol Tl next vear, Max Lehrer, a pro-
fessional staff member of the Senate Space Committee,
is currently inspecting major space technology facilitics
of both the Air TForce and National Acronautics and
Space Administration on a coast-to-coast tour. In addi-
tion to government facilities, Lehrer also will visit manu-
facturing plants engaged in space work. Lehrer, a former
Defense Department budget expert, is assistant  staff
director of the NASA Authorization Subcommittec,
headed by Sen. John Stennis (D.-Mo.).

Army Aviation Plans

Army docs not intend to compartmentalize its avia-
tion activities in a separate “Army Air Corps” nor does
it hope to take over the USAIs Tactical Air Command
as sometimes tumored, according to Brig. Gen. Clifton
. Von Kann, new dircctor of Army Aviation. Gen,
Von Kann savs, however, that the Army “views with
concern” the tvpe of aircraft which Air Force is buying for
TAC. Rather than supersonic aircraft, Army would hke
to see slower World War Il-tvpe piston-engine aircraft
that are better suited to close support activities, accord-
img to Von Kann. ‘

Armv has no present plans to amm its hxed-wing air-
craft, as it has done with some helicopters, an action
which might conflict with presently assigned roles and
missions, Von Kann said. In a speech to the Aviation
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Writers Assn. here, he also expressed the hope that
present 5,000 1b. weight limitations on Army aircraft
might be removed completely.

Present Army thinking is to provide a pool of aircraft.
helicopters and aviation personnel at the divisional level,
but Von Kann expressed the hope that improved aircraft/
helicopter reliability and maintenance would permit their
assignment at lower organizational levels,

Gen. Von Kann predicted that it probably will be an-
other decade before the aerial jeep will come mto opera-
tional use, because of problems, such as endurance, which
must be solved. He also predicted a bright Army future
for ground-cffect machines when present problems arc
solved.

Patent Hearings Postponed

[Tearings on patent clauses of the National Aeronautics
and Space Act originally scheduled for this month by the
[Touse Committee on Science and Astronautics have now
been postponed until after Congress reconvenes in Janu-
arv.,  Rep. Erwin Mitchell (D.-Ga.), chairman of the
subcommittee on patents, has been admitted to a Dalton,
Ga., hospital for diagnostic studhes.

MATS Criticized

Action by the Defense Department to align the Mili-
tarv. Air Transport Scrvice operating policies with those
of the Admimistration was urged last week by Sen. Gor-
don Allott (R.-Colo.), a member of the Senate Appropria-
tions Committee, in a letter to Defense Secretarv Neil
McElrov.  Allott said he felt 1t would be in the best
interests of the nation to have MATS re-oriented so
that it devotes 1ts resources to performing its assigned
hard-core missions, leaving the task of maintaining the
overseas logistics pipeline to cerbihicated airlines.  Allott
also charged that the President had asked for a study on
the entire MA'TS problem 18 months ago and that to
date there has been no response from the Defense De-
partment.

Union Dispute

AI'L-CIO hopes of settling the crew complement issue
between its pilot and flight engineer members without
sovernment intervention faded last week with the cancel-
lation of a planned mecting of President George Meany
with heads of the Air Line Pilots Assn. and the Flight
Fngineers International Assn. Meanv had originally called
the mecting for todav, ALPA President Clarence Saven,
in Furope to attend a Flight Safety Foundation meeting,
notificd Meanv that he would not be able to return
time to attend.

Meanv had hoped to discuss ALPA's request that the
National Mediation Board role on a “class and craft”
determination at United Air Lines, a ruling that could
result in only one union representing the airline’s flight
crews in contract negotiations, The Hight crews are now
represented by both ALPA and the Flight Engineers.
Meanwhile, the Mediation Board has called a meeting
on the issue between the pilots and engineers tor to-
morrow. Meanv, who ecarlier criticized ALPA’s actions
as constituting “union raiding,” told the two unions he
would like to scttle the dispute internally without in-
volving a government agency,

—Washington staff

25



1
e Jivae !
A e — -II*'-

fllhﬁlllrl I_MEB ; 1

SOVIET PROBE that pllul':}gralpllr:d moon s it right,

Space Technology

Fquipment in diagram, left, is (1) window for camera (2) orientation system
motor (3) solar monitor (4) solar battery section (5) shutters of heat system (6) thermo screens (7) aerials (8) measuring devices.

Soviet Probe Pioneers New Techniques

Complex flight tactics employed as Soviet vehicle

yhotoeraphs moon’s far side. transmits
9

results.

By Evert Clark

Washington—Soviet Union IuimlL'L'rL‘fi a number of {'{}m]]l{:\: space flight
techniques in photographing the far side of the moon and transmitting the
results over distances of up to 274,000 mu.

Fxtensive reports in the Soviet press during the past week have described

the probe’s equipment and technmiques

in unusual detail and have made

much of the fact that the third Russian lunar probe fired in early October
(AW Oct. 12, p. 28) accomplished many things that have not been donc

before.

The probe passed bencath the moon
at a distance of about 4.900 mi. from
the moon’s south pole. When it reached
the proper position it stopped spinning
and onented itself on a line between
the sun and the moon. It began taking
photographs of the far side through
200 and 500 mm. lenses at about 11:50
p.m. EDT Oct. 6 on a signal from the
carth, It photographed for some 40
min, as it ranged from 37,284 mi. to
43,498 mi. from the moon’s surface.

The special 35-mm. flm was pro-
tected from cosmic radiation and was
suitable for developing at high tem-
peratures. Developing and fixing were
carricd out aboard the satellite under
conditions of weightlessness.

Later, the satellite's onentation cquip-
ment restarted the rotabion that was
necessary to keep its instrumentahion
cool. Photo signals and other data were
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relaved at a rapid rate when the probe
was close to earth and at a very slow
rate when it was far awav i order to
conserve transmitting power,

Soviet scientists gave place names to
prominent lunar surface markings that
could be verified in prelimimary proc-
cssing of the mam phuhm'-. and then
set up a special commission under the
Academy of Sciences to name other
features.

The Soviets claimed some interesting
firsts 1 radio transmission:

“Pictures of the moon were trans-
mitted from the automatic interplanc-
tary station along radio communication
lines serving at the same time for meas-
urements of the parameters of move-
ment of the station itself and also for
telemetrie transmission of results of sci-
entific  experiments,”  official reports
said. “Various devices aboard the sta-

tion were switched on and off and thair
regimes  changed by special  orders
transmitted from carth over the same
radio line.

“Pictures of the moon were trans-
mitted and all other operations on the
lhime of radio communication were car-
ricd out by means of continuous radia-
tions of radiowaves, as distinet from
impulsive radiation used previously 1
certain cases,” the reports said.

“This is the hrst time such a com-
hination of functions has been  at-
tempted in one radio communication
line working under permanent racia-
tion. It ensured rehiable radio com-
munications even at maximum  dis-
tances. . .

All communication instruments, both
aboard the station and on earth, were
in duplicate. In one case, a picce of
cguipment failed and its backup was
activated from the ground, the reports
said.

The 614-1b. station 15 a thin-walled,
pressurized cvlinder with hulmphulcl]
ends. Imgth without Laer]h 5 &7
and maximum diameter 1s 47 1n. Imtnl-
mentation and chemical power sources
arc mounted on a frame 1nside the
hodv, Aernials, some instrumentation
and scctions of the solar battenies are
fixed to the outer shell.

The upper end has a window with
a lid which opened automatically be-
fore photography began. Both upper
and lower ¢nds have windows for the
solar monitors of the orientation svs-
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tem, Motors to drve this svstem are
fixed to the lower end plate. The anen-
tation svstem  includes  optical and
ovroscopic pickups, computers and con-
trol machines,

Shutters on the outside of the body
opened a radiation surface when heat
from the instruments brought tempera-
ture inside the station to 25C. Power
supply included “autonomous blocks of
chemical power sources and a central-
ized block of a bufter chemical battery,”
Tass news service said. “lThe energy
used from this batterv is compensated
by solar batteres.”

After the orientation svstem stopped
the probe's rotation, 1ts lower end plate
was oriented toward the sun 1M’f]l the
aid of solar pickups. This pointed the
camera end toward the moon. An
optical device which sees only the moon
and not the earth or sun switched off
the orientation svstem's dependence on
the sun and fixed the station on the
moon. Once an optical device showed
that the moon was in focus, the camern
began operation.

Reports indicated that only one
Ccamer: ”]lan'ing two lenses” was used
for ”-c.inmlhmmu-a two-scale photog-
raphv.” The 200-mm. lens provided an
mage of the moon that completely
flled one frame of flm. The other lens
provided an image much larger than a
frame, giving more detail.

“The photographing was done on a
special 35-mm. F]m with automatically
VATVINE  exposurcs,’ Tass said. This
could mean that the exposure speed
prnhlﬂm was handled by the hlm, avoid-
ing the necessity of changing the me-
chanical setting of the camera,

Film Processing

After exposure the film passed into a
small automatic developing and hxing
device. “Necessary measures were taken
to prevent this treating process from
being upset by conditions of weightless-
ness, the Soviet reports said.

Film was dried and moisture ab-
sorbed. It then passed into “a specaial
case’’ and was prepared for transmis-
nirm. What Soviet reports described as

“test marks” apparently were marks at
imtervals :llnng the film. Similar marks
had been made on ilms on earth. Those
on carth apparently were d'[.""l.l.’.ll-!i'}ll.{l
simultancously with development in the
satellite. Transmission of a signal to
carth when a mark on the satellite’s
ilm passed a monitoring device in the
satellite apparently “made it possible to
control Processes of photographv trcat-
ment and transmission of ]:rit’[urfﬁ."

“To transform the image on the nega-
tive,” an article in Sovetskava Rossiva
said, “a small scanning tube with high
resolving  capacity and  stable photo-
clectronic multiplier was unsed. Trans-
mission of pictures to earth was cttected
in the same¢ way motion picture films

SOVIET PHOTO of moon’s far side. Solid line is equator. Dotted line is border between
secen and unseen sides.  Solid lines around objects show positively established objects.
Dotted lines show objects needing clarification. Fine dots show objects now being
classified. Arabic numerals show (1) 186-mi. crater, Sea of Moscow (2) Bay of Astronauts
(3) part of Southern Sea, which begins on near side (4) 60-mi. wide crater containing
Tsiolkovskii Hill (5) crater with Lomonosov Hill (6) Joliot-Curie crater (7) Sovietsky
mountain range, over 1,200 mi. long (8) Mechta Sea. Roman numerals show objects on
moon's near side (1) Homboldt Sea (II) Sea of Crsis (IIT) Marginal Sea (IV) Sea of
Waves (V) Smyth's Sea (VI) Sea of Fertility (VII) Southern Sea. Closeup, below, shows
features including luminescent spot on Tsiolkovskii Hill.
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are transmitted by television stations.

“To deflect the ray of the electronic
ray tube, economic low frequency scan-
ning devices were used. Magnification
and setting of signals of the pictures
were effected by a special narrow tape
stabilized amplifier which automatically
compensated for the influence of
changes in the average density of the
negative on  the f:rutgmug HIEIH] All
-.-:.ht:nws were cilrrlfd out in the main
with transistors.”

Slow transmission was used at long
distances and fast transmission at short
distances. “The television svstem made
it possible, in accordance with con-
ditions of transmission, to change the
number of linﬂs into which the picturn
was broken up, " the magazine said.

The maximum number of lines
reached 1,000 per frame, Tass said. “To
ﬁl‘.tf.hmliin transmitting .Jmi receiv-
ing,” Sovetskaya Rossiva said, “a scan-
ning device method was used which
ensured high resistance to interference
and steady operation of cqmpmﬂnt
Tass said the speed of transmitting im-
ages over '-.upﬂrlﬂng distances by a
r.u:lm transmitter of rather low C‘.:lp:éll.':l by
was “‘scores of thousands of times lower
than that used bv conventional tele-
vision centers.”

Images were transmitted over dis-
tances of up to 274,000 mi., proving for
the first time “that it is possible to
transmit halftone images of high clear-
ness in outer space for superlong dis-
tances without anv substantial specific
distortions in the process of propagation

of radio waves,” Tass agency sad.

1o ensure high qlmlm transmission
of low contrast pictures, “the television
apparatus has been provided with auto-
matic adjusting of the scanner tube's
brightness,” one report said. “Self-
adjusting devices have been applied also
to ensure reliable faultless operation of
the sctup 1n changing (transmission)
regimes.

When the pictures were being taken,
70% of the }Jr side of the moon was
illuminated, Some 30% of the surface
shown in the photographs is area visible
at one time or another from the earth.
The remainder had not been seen or
photographed before.

Russia now predicts that the probe
will last for six months from the date
of launching last Oct. 4, making 11 or
12 revolutions around the earth, and
then burn itself up in the carth’s at-
mosphere. Original Soviet estimates
ranged as ]ngh as eight vears.

[mpact of the second lunar probe
and 1t5 final stage rocket on the moon
produced a cloud of dust and gas esti-
mated to be 310 to 560 mi. hi h Soviet
scientists reported (AW Oct. 26, p. 29).
[f they struck a dirt laver, dmuwtu of
the crater caused by the rocket should
have been about 853 ft. and that of the
probe about 591 ft. If they struck a
rock mass, the craters should have been
about 50 ft. and 33 ft. in diameter,
respectively, the scientists said. These
should be observable through strong
telescopes and bv photographyv from
future satellites, the Russians said.

Senate, House Groups May Probe
Transfer of ABMA Units to NASA

By Ford Eastman

Washington—President Eisenhower’s
decision to transfer Armv Ballistic Mis-
sile Agency’s missile design team to
National Aeronauhics and Space Ad-
ministration (AW Oct, 26, p. 28) has
touched off a new round of cnticism
aimed at the “lagging” U. S. space pro-
eram and promises of a full-scale con-
gressional probe.

While announcement of the pro-
posed transfer provoked only scattered
comment from congressional leaders, it
did serve as a sprnngboard for stromg
demands for a more vigorous and co-
ordinated national space program.

Staff members of both the House and
Senate investigating  committees  are
studying the transter proposal, but there
15 little likelthood that hearings will be
scheduled before Congress reconvenes
in January because of the difficulty in
persuading committee members with
previous commitments to return to
Washington on short notice. It is also
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felt that, since many details of the trans-
fer are still to be worked out, hearings
at this time would produce little sub-
stantial information.

Other reasons for delaving hearings
until after the first of the vear are that
a full and complete report concerning
the nature and effect of the pmpusctl
transfer, which the President 1s required

ALBM Test Equipment \

Competition for automatic universal
test equipment in Air Force's XGAM-
87A air-launched ballistic missile pro-
gram has been narrowed to Motorola,
Inc., Stromberg-Carlson Division of Gen-
eral Dynamics Corp., and Packard Bell
Electronics Corp. Almost 40 industry
members were originally involved in the
competition held by Douglas Aircraft
Co., systems manager for the XGAM.
87A program. Approximately 30 of the
checkout sets may be procured for the
testing function.

Soviets Claim Record

Moscow—Russia has claimed another
new altitnde record—this time for planes
carrying a 10 metric ton (22,046 1b.)
payvload.

The Soviet press reports that a “four-
jet 201M mid-wing monoplane” piloted
by Lt. Col. N, 1. Goryainov lifted the
load to 50,197 ft. on Sept. 16. Hornizon.

| tal flight at maximum altitude was main-

| the crew included a copilot, navigator,

tained for 10 min. Besides Goryainov,

radio  operator,
flight mechanie.

Data on the flight has been sent to
the Federation Aeronautique Interna-
tionale for certification as a world mark.

The “20IM™ flight is the fourth
altitude record claimed by Soviet air
force pilots in recent months. On July
13, a twin-jet “RV"" carried a one metric
ton payload to 66.600 ft.: on July 14 a

two engineers and a

Armed Services committees,

single-jet “T-431" reached 94.660 ft.
(AW Aug. 3, p. 32), and on Aug. 1 an
“RV" carried a two metric ton pavload
to 66,273 ft.

bv law to submit to Congress, is not
expected until Januarv and that details
on the funding of a number of projects
will not be available until submission of
the Fiscal 1961 budget request.

Major congressional interest will cen-
ter around the functions, facilities and
personnel now in ABMA that will be
transterred and the amount of money
the Administration will ask to fund pri-
ority projects.

sen,  Lyndon  Johnson (D.-Tex.)
chairman of the Senate Space Commit-
tee, has asked his staff to analvze the

proposal to determine whether the com-
mittee should go into this matter

further before the next session. Johnson
expressed the hope that the move will
be an effective one and that it will help
preserve the “valuable experience” that
has been gained by the Army Ballistic
Missile Agency team.

“Our hearings this vear have indi-
cated manv weaknesses, including the
lack of cumdlmted .mthﬂnh' over the
space program,” he sad. “This is one
case where we have a team, bat I am
afraid it lacks a driver.”

Sen. Stuart Symington (D.-Mo.), a
member of both the %EI]EI’E Space and
said he
viewed the proposed transfer with
doubt. Svmington said ABMA has “the
finest development team in the space
ficld” and that the working relationship
between the Army and the group of
scientists under Dr. Wernher von Braun
has been unique. He added that this
relationship has begun to evaporate with
the planned retirement of Maj. Gen.
John B. Medaris, commander of the
Army  Ordnance Missile  Command
(AW Qxct. 26, p. 28).
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“It mav be further adverselv atfected
by this latest transfer decision,” he
added, “and that is particularlv unfor-
tunate because it 1s a fact we are behind
in the long-range missile race, and far
behind in the space held.”

Symington also noted that the 1.5
million 1b. thrust Saturn cluster under
development at ABMA 1s the only super
booster program that could become
available in the near future and that the
program had been cut by 40% 1n 1scal
1960. He said the only possible gain in
the transfer is that NASA, through the
Space Council, may be able to prevent
further reductions in the Saturn proj-
ect. Svmington has asked the chairmen
of both the Senate Space and Armed
Services Committee to investigate the
matter.

Rep. Chet Holificld (D.-Calif.) chair-
man uf the Militarv Operations Sub-
committee of the House Government
Operations Committee, also instructed
nis staff to conduct a preliminary review
to determine if a full ingquiry by his com-
mittee 15 required.

In another move, Rep. Overton
Brooks (D.-La.), chairman of the House
Committee on “:ici:;m:::' and Astronau-
hics. announced plans to hf:giu exten-
sive hearings on the nation’s space pro-
gram when Congress reconvencs to
determine “why this nation is lagging
behind in the l.'_“'n.pIDT"ltlﬁl‘l of space and
what steps can be taken to place the
U.S. where it belongs, in the fore-
front.”

Brooks said 1t 1s imperative to make
a new and thorough evaluation of just
what the U.S. is doing and in the
space technology held what 1t intends
to do 1n the future. Witnesses sched-
uled to appear include representatives
of NASA. the National Aeronauties and
Spacc Council, the Office of Secretary
of Defense, Air Force, Armv, Nawv,
Advanced Rescarch  Projects Agency
and private agencies.

Brooks said the committee intends
to seek answers to a number of ques-
tions, including:

e “Does the U.S. have (an over-all)
national space program?

* “To what extent do militarv and thc
civil agencies engaged in space activi-
hes correlate their work?

® “What does the Administration plan
to do with the Saturn program?

® “What will become of the Armv
Ballistic Missile Agency . . . now that
the scientific team 1]L":1-[1L[I bv von Braun
has been transferred to NASA?

* “Exactly what will be the future mis-
sions of the Air FForce, Army, Navy and
“nRF A in the exploration of '-;1'_1'1[“{,7’

“Does the Administration plan to
*-.talmrdlmh. either the civilian space
activities or those of the militan?

o “Are sufficient funds being allotted
to both the military and civilian space
programs?’
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NASA Wants Fiscal 1960 Fund Boost

Washington—National Aeronautics and Space Administration is expected to ask
Congress for a supplemental Fiscal 1960 appropriation,
higher development costs and the fact that Congress cut $29.725 million from the
combined Fiscal 1959 supplemental and Fiscal 1960 request are forcing the agency

to consider such a move.

NASA expects to defend the 1.5 million Ib. thrust firststage engine for the
Saturn vehicle in its Fiscal 1961 budget, probably at about the $135-5140 million
budget, planned for next year before the transfer of the project from Advanced
Research Projects Agency’s jurisdiction to NASA's was announced (AW Oect. 26,

p- 28).

Homer, NASA's associate administrator.

hand,” York said,

We are satished that there wall be.”

Transfer of Saturn and of the Army Ballistic Missile Agency team was originated
in Defense Departinent and was not requested by NASA, according to Richard F.

develop, may develop, over the next few years.”
in transferring the booster was “if Defense lets this go, will there be a big booster?

Increased responsibilities,

It was made because “there is no clear military need for Saturn” now, according
to Defense Director of Research and Engineering Herbert F. York.
“the people in Defense regard it as probable that a need will

“On the other

York said a major consideration

York said the merits of going ahead with Saturn as compared with a four-engine

advanced manned space flight.”

and Juno II boosters.

the transfer.

Martin “Super-Titan” were explored thoroughly and “we concluded that the Saturn
| was the one that we should be going ahead with.”

Homer said Saturn will have “a very high priority” under NASA’s direction and
that the “earliest apparent requirement for boosters of the Saturm size is for
Probable use in this regard, he indicated, would
be for a multi-manned scientific space laboratory.

Details of the trunsfer are just beginning to be worked out.

acquisition of this in-house capability is not expected to decrease the percentage of
In addition to Saturn, the Army missile
group now has some 18-to-20 months more work programed for NASA on Redstone

NASA’s work that is done by industry.

The Army group will continue to work on Army’s Pershing missile guidance after
the transfer and is expected to continue on some ARPA contracts. The team,
headed by Dr. Wernher von Braun, also will ultimately be given
for the big engine development and subsequently whatever happens in the Nova
program,” Horner said. Basic engine for the projected Nova vehicle is a single-
chamber 1.5-million b, thrust engine now under development for NASA by Rocket-
dyvne Division of North American Aviation.

Meanwhile, Army named Maj. Gen. August Schomburg to take over the Army
Ordnance Missile Command when Maj. Gen. John B, Medaris retires next Jan, 31.
Gen. Schomburg, now deputy chief of ordnance, will begin immediately to devote
most of his time to AOMC to ensure continuity of operations before and during
Schomburg took part in last year's discussions over transfer of the
missile team and the Jet Propulsion Laboratory to NASA.
U1, S. Military Academy and the Massachusetts Institute of Technology and has
considerable experience in ordnance research and development work.

Hormer said NASA's

“responsibility

He is a graduate of the

Hughes Gets GAR-9

Prime Contract

Washington—Air Force has awarded
Hughes Aircraft Co. prime contracts
for continued development of its AN/
ASG-18 fire control svstem and GAR-9
niuclear-tipped air-to-air missile, both of
which formerly were being developed
ander subcontracts in North “nmncm
Aviation’s  now-canccled F-108 long-
range nterceptor program.

[ndications are that the fire control
svstem may be tagged specifically for
the Air Force-Convair B- ﬁ Convair is
pushing the B-38 to fill the gap left by
cancellation of the F-108, although the
Mach 2 performance of the B- 58 will
not meet the Mach 3 interceptor role
for which the I-108 was projected,

One Air Force baitlment B-58 is now
at Hughes' Culver City, Calif., plant
for use in evaluating the company’s fire
control system tuclupumnt A second
bailment B-58 is scheduled to be given
to Hughes shortly, Now being ftted

with this equipment, the ﬁr.*.l‘ bailed
B-58 15 scheduled to begin fAight tests
with the system in Januarv, 1960. The
Huglu,s svstem, a complex development,
is designed to control various fight
regimes as well as fire control job.
Apphcation of the GAR-9 has not
vet been specifically determined.  In-
dications are that it could not he
adapted to the B-55 without consider-
able conversion. The mussile 15 farther

along the development timetable than

the fire control svstem and mav have
been continued by the Air Force for
this reason,
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Defense Group Evaluates Zeus Potential

By Philip J. Klass

Washington—Defense  Department
decision on u'httltLr to scek an extra
Isillion dollars i Viscal 1961 to begin
production  of thL Nike Zceus Hmh-
missile missile will Targely depend upon
the results of a vear- hmﬂ technical eval-
uation scheduled to go to Defense
Secretary Neil MceElrov within the next
few wecks.

The technical evaluation is the work
of a group of 10 top scientists headed
bv Dr. George Kistiakowsky, the Presi-
dent’s scientific adviser, and Dr. H. R.
Skifter, assistant director of defense
research and engincering for air defense.

The report is expected to recommend
continuation of the Zeus research and
development  program  through 1962
when full-scale tests against ballistic
missiles arg scheduled to be held near
Kwajalein Island in the Pacific. Ap-
proximatelv 5500 milhon alreadv has
been spent or authorized t]nrnug}!u FFiscal
1960 for research and development
work and another 5750 million report-
cdlv would carrv the program through
the Kwajalem tests.

Fund Meeds

The thormv question is whether to
proceed now with production tooling
and  procurement of long  leadtime
items.  Congress  appropriated  $157
million as a starter in the Iiscal 1960
budget, and the Army estimates that
another billion dollars would be needed
next vear.

The question would be difficult to
resolve even if the Defense Department
were not alreadv sorelv squeezed for
lunds for other mmportant  programs
and even if it did not involve a measure
of iterservice mvalry between the Air
I'orce and Army over air defense and
SPACE 1MISSIONS.

Zeus supporters are 1in fivor of taking
the calculated risk of starting Zeus pro-
duction before the research and develop-
ment phase 15 completed, a practice
that pmd off in the ballistic missile
program. But there also are effechive
arguments ;lf-__;;lim’r commutting the na-
tion to production of a not-yvet-proven
weapon whose ultimate cost mav run
from S10 billion to S20 billion or more.
depending upon the scale of deplov-
ment.

Since the additional billion dollars
required to start Zeus production would
mean a cutback on other important
defense programs or an increase in the
defense budget, the fAnal decision 1s
expected to go to the President. This
15 why his scientific adviser is a member
of the technical evaluation group.

With current tax revenues down be-
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cause of the steel strike coupled with
the Admimistration’s 11{1]:11- of presenting

1 balanced budgel -:luring the election
vear, the |:1rm|:1Lc1: of an icrease m the
defense budget appears shm.

Some nlm'ntn feel, however, that
the Admimistration, f{aced with the
prospect of being accused by the Demo-
crats of slighting defense for the sake
of a balanced budget and already sensi-
tive to recent Soviet space achieve-
ments, mav decide that an unbalanced
budget is the lesser political hability,

[f the billion dollars of production
funds for Zeus must be found within
the present 541 billion I‘Jutlgft fhigure,
the Zeus must compete against stra-
tegic weapons for funds r.1t]n.r than
against other altermative active 1CBM
{i{_'fﬂﬂﬁf_' !"r'_\'."i-l_-[.!]-l'i?'i '-illl'lfl: th'ﬂﬂ.‘ ATE noOnc on
the immediate horizon.

Bitter arguments can be expected
over the question of whether the billion
dollars could buy more national secunty
if 1t were spent for additional ballistic
missiles, additional Polaris submannes,
additional hardening of ICBM sites,
and/or mobile launching phtfnnnﬁ for
ICBMs,

It will not be possible to make a
direct comparison of the ments of
similar weapons, as in the case of the
Nike Hercules versus the Bomarc or
the Jupiter versus the Thor. The argu-
ments will be far more abstract, less
susceptible to scientific or other clear-
cut resolution.

The battle will be joined by Air
l“orce and Armyv partisans who sce the
Zeus as a “re-entry vehicle” for getting
the Army back into the space business.
A weapon svstem designed to knock out
a ballistic missile nose cone In space
15 a logical contender for action against
unfriendly satellites,

Defense vs. Deterrence

Zeus supporters sav that complete
reliance upon  strategic  deterrence 15
both militarily and pw;lming_,]mlh 1l
sound, ;Llrhcul,lrh for a nation whose
military policy 1s based on not striking
the first blow.

[f deterrence alone 1s an adequate anr
defense, why did the nation spend bil-
lions for air defense missiles, 1nter-
ceptors and SAGE at a time when it
had a H]'I.IT]} MATZIn of superiority over
the Soviets in bomber retahatory capa-
bilitv? Zens supporters ask. If strategic
deterrence was not sutheient in the past
under these favorable terms, thev say,
whv should it be more adequate today
when the Soviet's ballistic missile retali-
atorv capabihity matches or exceeds that
of the LT S.. and thermonuclear war-
heads make each weapon carrier q
oregater threat?

The Zeus supporters do not deny the
importance of deterrence but contend
that the abilitv of a Zeus installation to
protect bomber bases and missile sites,
making them more dificult to knock
out, actually strengthens the nation’s
deterrent hand. ”'I-LHL supporters also
contend that, if strategic deterrence fails
to keep the peace and the Soviet Union
launches an all-out attack which 15 de-
tected 1in time for the U, S, to launch
its retaliatory strike, the country with
the most effective active defense for
mummnng the effect of enemy missiles
is the most likely victor.

Critics of the Zeus do not deny the
value of an active defense if it provides
a reasonable degree of effectivencss for
the investment, Iht."'. ﬂLrlnmh quuhun
whether the Zeus is able to cope with
ballistic missile warheads equipped with
sophisticated decovs which the U.S. is
now developing and which the Soviets
must be assumed to be developing.

Any active defense system capable of
providing a reasonable retum on its in-
vestment must be able to discriminate
between the actual warhead and decovs
spewed out intentionally to fool an ac-
tive defense svstem.

With the extremely powerful rocket
boosters the Soviets now have, it would
be ecasv for them to saturate an area
with several dozen warheads intermixed
with hundreds of decovs. Unless the
Zeus svstem radars and/or computers
can discriminate between the decovs
and the actual warheads, enough mis-
siles must be hred either to knock
down or neutralize cvery target. An-
other ]}HH"-.IhI]IT'I. 15 to ::1!*.[]{1]“:*1 number
of small active nuclear warhcads, de-
signed to strike a wide area from a single
nose cone which might require a sepa-
rate Z.eus for each nf the warheads.

Unless the countrv builds an  ex-
tremely large number of Zeus missiles
at a cost uF many t:’.lh of billions of dol-
lars. Zcus critics claim, it will be com-
paratively casy to saturate such an achive
defense svstem and render it practically
useless.

Far better use can be made of far less
money, they sav, by hardening and dis-
]:Iantr missile sites and Dy |:|rm1dmﬂ
mobile launching pl]’rf{}rnn—mlmm
rines, railroad cars, ships—whose position
15 constantlv changing and i!l‘ﬂ]]l'".'!-i!'-jh||!_'
to prediet 1in advance.

Zeus critics argue that for a smaller
investment in hardening, dispersal and
mobility, an enemv is confronted with
a situation that makes it impossible to
be sure of completely knocking out our
deterrent r:]p:h]hh in the first ]ﬂ[m

[nsofar as protecting cities and other
targets that cannot be hardened, the
cribics point out that even the most
ardent Zeus supporters don’t claim
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AVIATION WEEK artist’s conception depicts a Nike Zeus anti-missile missile heading for intercept with an ICBM warhead.

1005 kill potential and that a smgle
bomb w hu:h gets through can wipe out
a ¢citv. Nor dmw J.eus {}ﬁ:LT protection
from fall-out from warheads that land
outside of the protected arca,

In answer to the decov prnhh:m
Zeus supporters point out that the svs-
tem is designed to diserinnate between
warheads and lightweight decovs such
as metal h.lH{unn or ’rmLWL fl.tﬂmtnh
which could be produced n Llrga quar-
titics. The heavy warhead will have a
different trajectory from the lightweight
decovs. By analvzing the trajectonies of

cach object under Zeus radar surveil-
lance, high speed computers will be
able to discriminate between warheads
and decovs, its supporters claim. The
Kwajalein tests will include runs agamst
decovs.

However, Zeus critics point ont that
with rocket boosters more  powerful
than those required for just the war-
head, an encmy can develop more so-
phisticated  decovs. These might be
simall  decovs dulfrnul to have the
S uLli__ht ko) leﬂ rabio as the war-
head and equipped with radar gugmen-

tation devices to |}r{‘r{|LH2'L' as strong A
radar signal as the warhead itself, This
would give the decovs a trajectory
which could not be distinguished from
that of the warhead.

Zieus supporters cite this as an ex-
ample of what they term “what-if-it-is.
Thev sav thev're alwavs being asked:
“What if the enemy does Hm. or
that?" Thev concede that Zeus in its
present design cannot alwavs cope with
every thre at conjured up by the oppo-
sition, particularly if it seems unlikely
to be an ::met]lel reality for at least

E AVIATION WEEK

AVIATION WEEK artist's conception shows Nike Zeus two-stage missile configuration. Nose cone is detachable,
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Nike Zeus

The Nike Zeus anti-ICBM missile is a two-stage missile with detachable nose cone
equipped with reaction controls to permit small last-second corrections in its intercept
path. Zeus is being developed by Western Eleetric, Bell Telephone Laboratories
and Douglas Aircraft Co. under Army Rocket and Guided Missile Agency, Hunts-
‘L'”IE, Ala.

Powered by a 450,000 Ib. thrust solid-propellant booster, the largest ever built in
the U. 5., the Zeus is designed to reach intercept altitude of 200-250 mi. in less than
two minutes.

Zens may have the provision for a number of warhead types: thermonuclear for
extremely high altitude intercepts where radiation is the kill mechanism; nuclear

arhead for last-ditch low-altitude strikes where blast is the kill mechanisin,

Present flight test configuration, an interim design, bears a resemblance to other
members of the Nike family. Most noticeable difference between Zeus and Hercules
configuration is the shift of the control surfaces to the outboard tips of the Delta
stabilizers.

Second stage and nose cone measure about 30 ft. long: the firststage booster
measures about 20 ft.

Booster is made by Thiokol Chemical Co. Second stage sustainer engine is pro-
duced by Grand Central Rocket Co.,

Zeus, like other members of the Nike family, employs ground-based command
guidance by means of a radio-radar link between missile and guidance computers on
the ground. Becanse of the need for a greater detection mange, tracking accuracy
and higher computation speed, entirely new radars and computers have been developed
tor the Zeus.

The specihic number of radars and computers required for a Zeus installation
will depend upon the size and nature of the target area to be defended. However,
each installation will include one or more of the following types of radar:
® Forward acquisition radar, extremely powerful, long-range detection sets, will be
located a considerable distance away from the Zens missile batteries for early warn.
g and target acquisition. Radar is expected to have a detection range of 1,500 mi.
or more. Associated computers will determine missile’s intended target area.
® Local acquisition radar, similar to forward tadar, will be located near the Zeus
batteries. Forward acquisition computer will assign targets antomatically to appro.
priate acquisibion radar and its tracking computers,
® Target track radar and computer will track individual nose cones prior to launching
Zeus missiles and during the missile intercept phase, feeding information on target
position to local guidance computers. Fach radar computer can handle three targets
simultancously.
® Zeus tracking radar will simultaneously track several Zeus missiles, comparing
their actual intercept course with the desired course as determined by digital puid-
ance computers, then relayv corrective steering signals to the missiles.

Zeus warhead may be detonated by a self-contained proximity mechanism or from
the ground guidance computer.

Novel feature of the acquisition radars is the use of separate antennas for the
powerful transmitter and the extremely sensitive receiver. Receivine antenna is
equipped with a parametric amplifier or Maser to provide masimum possible
sensitivity.

Missiles will be lannched from underground silos to permit some degree of base
hardening.

Based upon the very prelimimary deplovment studies conducted thus far, it has
been estimated that 60 Nike Zeus batteries, cach equipped with 50 missiles,
suficient to protect major cities and military installations, would cost about S10
billion. Cost of 120 Zeus batteries, sufficient to protect cities over 100,000
population plus major military and industrial targets, is estimated at around
515 hillion.

However, judging these figures on the basis of the history of original estimates
of the deployment cost of earlier Nike and Bomarc missiles, and SAGE, some
observers believe the ultimate cost of Zens deplovment will he at least twice the
figures cited above.

Nike Zeus is an outgrowth of a study of advanced air defense svstems conducted
during 1956 by Western Electric, Bell Telephone Laboratories and Donglas  Air-
craft Co. Actual development program was initiated by the Armv in the spring
of 1957, aimed at providing a defense system against both hypersonic aircraft and
missiles,

About a vear ago, decision was made to place primary emphasis on ballistic mis-
sile defense.  Army officials say that Zeus has “rigorously adhered” to the develop-

ment timetable drawn up more than two years ago.
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another decade or perhaps longer.

When confronted with a dificult
“What if . . )" question, Zeus sup-
porters sometimes counter with the
statement that Zeus has the growth
potential of meeting the proposed
threat with suitable modification and
additional equipment.

The cntics of Zeus, on the other
hand, claim its supporters are being
unrealistic i dealing with the decoy
problem.

The Air TForee alreadv has ICBM
decovs under tlL‘H?]H]ijl'lt in rather
'\i]l}}ll‘-nl'Ifll'E[] VETSI0MnS.

The basic problem for anv active de-
fense svstem, the Zeus critics sav, is
that small, inexpensive, qtm:Lh-m.lcl::
madifications in the ICBM nose cone
can create complex, difhicult-to-solve
problems for the defense svstem which
are costly in time and dollars to coun-
Cr.

[t is gencrallv agreed that the crux
of the ICBM active defense problem is
the matter of being able to diserinm-
nate bebwveen decovs and warheads.
Some observers, while not opposing the
continuation of Zews research and de-
'l.'L'h‘}pmenl‘, sav that it 15 premature to
ctart mm'[]lg imto I}m{]ut‘tiﬂn because
too hittle 15 known about the basic
physics of re-entrv bodies. Thev point
out that our hasic knowledge of how a
re-entry bodyv looks to radar and in-
frared detectors is far too meager fo
warrant costlv moves into production
at this time.

The Advanced Research Projects
Agency has a program under way to
make radar and imfrared measurements
on missiles fired from the Atlantic Mis-
sile: Range during launch, mid-course
and re-entrv. As one Defense ofhicial
savs, however: “We're getting radar and
nfrared signals, but at the moment we
don't know whether thev're coming
from the warhead, the tankage, the ion
ized trail or something else.”

But other observers believe the onlv
hope for an active defense against
ICBMs in the next decade will be a
svstem which emplovs a high-speed in-
l’El’ELpi’ missile, radars and r:nmpnterﬁ—-
in other words, a “Zeus-tvpe” svstem.
Any exotic defense, such as “death
ravs,” 15 at keast a decade or more awav,
thev believe.

Since Zeus 15 the onlv anb-ICBM
misstle program under way at present,
these observers belicve that we should
procced post haste with Zeus produc-

tion, taking the caleulated nisk in order

to obtain carliest possible advantage
and maximum life from the weapon.
When new techmiques for target/decoy
discrimination arc developed, these can
be introduced into the Zews design.
This may require  costly mmhﬁmtmn
1:1r:rIm[:ﬁ even some wmppm but this
is the price for survival in a ballistic
missile-nuclear age, thev say.
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Martin Co. air-launched missile is now being proposed to USAF as satellite surveillance vehicle.

Two-stage solid propellant missile launched
at 35,000 ft. from a Boeing B-47 came
within four miles of Explorer VI satellite
which was orbiting at 26,000 mph. at 160
mi. altitude (AW Oct. 19, p. 34). Martin
proposes similar vehicles to reconnoiter un-
known satellites, and produce data applica-
ble to satellite rendezvous and refueling
techniques. Windows at front of wvehicle
(right and below) indicates Martin-devel-
oped Domar doppler guidance system may
use infrared homing for final run on target.
Other components are off-the-shelf hard-
ware. Mounting pyvlon (below) 1s similar to
that used in test firings of the Bell Rascal
air-to-gronnd missile. The B-47 may be one
ot those modified for the Rascal program.

Martin Proposes ALBM Satellite Monitor




Liquid Engines Upgrade Sparrow, Bullpup

By Michael Yaffee

Bristol, Pa.—Development of pre-
packaged, liquid propellant rocket en-
gines, in  production at Thiokol
Chemical Corp.’s new plant here, was
sponsored by the Navy to upgrade per-
formance of solid-powered Sparrow 111
and Bullpup missiles,

The prepackaged engines, which an-
swered specific needs of the Nayy, are
being groomed by the company’s Re-
action Motors Division for other uses.
At the moment. however, the new
engines have no other definite applica-
tions and are not scheduled to supplant
solid propellant powerplants in other
missile applications at the present,

Production of the Guardian T engine
for the Sparrow [T air-to-air missile has
been under wav here since last Decem-
ber (AW Nov, 10, 1938, p. 33): Guar-
dian Il engine for the Bullpup air-to-
surface missile has been in production
since August, 1959. Thiokol currently
holds Navv Burcau of Aeronautics con-
tracts of $1,800.000 for the Guardian I
and 53,800,000 for the Guardian 11,
plus an undisclosed amount for the de-
velopment of a somewhat different tvpe
of storable liquid propellant engine for
the Corvus air-to-surface missile.

Under management of Thiokol's Re-
action Motors Division, the plant here
is the only facilitv that produces com-
plete liquid propellant propulsion pack-
ages. When the engines leave the plant,
they contain evervthing required for
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rocket prnpulnmn-l’rmn hermetically
scaled propellants to exit nozzles. On
board an awrcraft carnier. the Guardian
I propulsion package is taken from a
storage magazine to an assembly arca
and simplv screwed into the aft end of
the Sp: Itr:m [11.

Principal d{hﬂﬂhlEL of the Guardian
[ and I[ engines over the solid prt}pLL
lant pmu.rp%mts thev are replacing s
the better temperature cveling char-
acteristic of the liquid propellants.

At the time the Guardian program
first started, wide temperature varia-
tions signihcantly altered the buming
rate lmi hence, the performance of
available solid propellants. Military spec-
theations required missiles to operate
over the temperature range from —65F
to 16017, The first Sparrow 11ls which
were to be carried by the McDonnell
I'5H-2 Demon were able to meet this
requircment with a solid propellant
cngine, But on McDonnell's Mach 2
successor to the F3H-2. the I'4H-1, op-
crating requirements for the Sparrow
[1I call for a top temperature capability
somewhere near 225F,

Storable Liquid Powerplant

The onlv way to accomplish this, at
the time, seemed to be with the less
temperature-sensitive liquid propellants.
Because the missile had to be carried on
ships and because its design was already
established, the Navy had to have a
storable liquid powerplant with the
same dimensions, simplicity, perform-

et BURST
N OXIDIZER TANK

EUTL\II"AT nf Euardmn IT prepackaged hqmd pmp-f:llaut‘ rﬂ-'.:lt-ﬂt engine being produced
for the Bullpup missile shows nozzle, shroud, combustion chamber and jacket, fuel tank,

axidizer tank, solid propellant gas generator and oxidizer burst band.

Hidden from view

by the center band are the mixer and injector section and fuel burst band.
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ance and safetv as the solid motor it
was to replace. The answer was Reac-
tion Motors’ prepackaged unit,

The solid propellant grains also were
subject to cracks from the thermal
cveling which could cause the propel-
lant to detonate instead of burn. De-
tection of these cracks on board ship
would require extensive X-rav  in-
spection equipment and time. H. R.
IFerguson, Thiokol executive vice presi-
dent, noted that temperature considera-
tions no longer are valid reasons for
choosing the prepackaged liquid unit
over a solid propellant engine. Improve-
ments in the temperature characteristics
of todav’s solid propellants make them
the equal of the liquids, he added. The
choice between the solid and the pack-
aged unit, if made todav, would l:f:ntt:r
primarilv on cost,

Higher specific impulse and, hence,
grcater range for the missile was an-
other ndr;mmgc given for the prepack-
aged liquid propellants. But, again,
Thiokol officials feel that current solid
propellants could match the prepack-
aged liguids which, in the case of the
Cuardian cngines, are mixed amine
fuels and inhibited red fuming nitric
acid oxidizer.

At the same time, Aviation WEEK
learned, Reaction Motors is continu-
ing its work on the development of
maore powerful propellants for the pre-
packaged powerplants (AW June 15,
p. 37) and expects to switch the engines
to these propellants as soon as thev are
proven. One possible combination,
hvdrazine and chlorine trifluoride,
would match operational solids in
density impulse and outdo them in spe-
cific impulse.

Prepackaged liquids also appear to
be at a standoff with solids, in regard
to simplicitv. The present Guardian en-
gines have only one moving part. Like
all liquid engines, they theoretically
lend themselves to thrust control more
readilv than solids. But the addition of
thrust control mechanisms to the
Guardian would both complicate the
engine and make it more expensive.

Besides being in competition with
solid propellants, the prepackaged lig-
uids are, to a degree, also in competi-
tion with monopropellants. Rear Adm.
Robert E. Dixon, chief of the Navv's
Burcau of Aeronautics, said the ac-
ceptance of the Guardian engines will
not aftect the Navv’s program on the
development of high energy MOonopro-

pellants, He believes the competition

mll prove beneficial to the Navy and
compared it with the earlier cumpf:h-
tion between liquid-cooled and air-
cooled aircraft engines.

Scalability was another advantage
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Minuteman D:II"I‘II'I“IY Stuge Used mFm;g Test

Dummy upper stage for fullscale model of Minuteman solid-propellant intercontinental ballistic missile used in underground silo

environmental test firmgs at Edwards AFB, Calf.,
the assembly and test contractor, Boeing Airplane Co. at Seattle, to Edwards.

stages, guidance section, and nose cone,

give a realistic configuration embodyving true size (about 65 ft.) and weight.

is carricd on a flatbed trailer loaded on a railroad flatcar for transportation from
Dummy upper portion consists of second and third
Fitted to partially loaded, live first stage, the upper section completes the model missile to
In silo tests, the missile model is fired to about 1,000

ft. altitude by first stage. Yoke-type tether on missile nose prevents escape from the prescribed area (AW Oct. 12, p. 33). Three hrings
already have been made from Edwards test silos in a continuing series projected to reveal environmental factors, Meanwhile, Air Force's Bal-
listic Missile Division is going ahecad to establish silo design criteria as well as follow-on design for hardened silos.

given for the prepackaged engines. To
get more powerful engines than the
8,000-1b.-thrust Guardian I and 12,000-
Ib.-thrust Guardian 11, Thiokol said 1t
would simply fabricate a larger engine
of the same design and would not, as
with solids, have to design a new en-
gine. The mmimm Already has built
and hred a prepackaged engine with
50, {'H'H']' 60, D{]ﬂ !h thrust.

Large prepackaged engines, Navy of-
Ecnh said, would be ‘-ll!ll"lh]t and, ow-
ing to their low thermal sensitivity
desirable for the Polaris as well for aip
launched ballistic missiles. Adm. Dixon
stressed that the Navy has no imme-
chate applications for the prepackaged
engines, other than the S]Jlrrmt and
Bullpup. The engine for BuAer’s Corvus
missile, it was disclosed, will use stor-
able liquid propellants, but it was
described as being “not preciselv pre-
packaged” and as not belonging to the
Guardian serics. Shelf life of tlu: Guard-
1ian engines is believed to be 3-5 vears.

Navy also considers that the prepack-
aged engines have a slight edge on
solids in safety and resistance to battle
damage. The Guardian engines, it was
brought out, can be dropped six feet
or so safelv. When a HH]Pd propellant
engine is dropped, a BuAer engineer
satd, 1t 15 almost impossible to deter-
mine without a detailed mspection
whether the propellant has cracked and
spilled. Tgmition of a damaged gramn
could blow the wing oft the carrier air-

craft, he added.
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Another advantage listed for the pre-
packaged liquid propellant engines over
the solid propellant engines thu are 1e-
|:=I mmg is diminished exhaust smoke,

I'his is particularly mmportant in the
case of the Bullpup, which 1s tracked
and radio- cr:ntmﬁcd bv the pilot who
trics to keep the two flares in the tail of
the Bullpup superimposed on his target
sight. Exhaust smoke, however, often
obscured the flares, making it difficult
for the |:~i|n'I: to correct the course of
the missile. The range increase afforded
bv the prepackaged engine also 15 ex-
pected to count for more in the case of
the Bullpup., IFrom data gathered in
Korca, the Navy found that 40% of its
aircratt losses on close support missions
were caused by small arms ground hre.

Ofhcial d-':*.lgn ations for the Guardian
I and Guardian 11 are, respectively,
LR44-RM-2 and LRS5S-RM-2. Both
engines are approximately 98% alumi-
num. The Guardian I, used in Sparrow
11, has a rcguurahuh cooled alumi-
num nozzle, Exit cone in the Eu"pup g
Guardian 11 engine is made of copper
and 15 uncooled, Combustion chamber
and exit cone of the Guardian 11 are
flame-spraved with zirconium dioxide,

Basically, each prL]}delgctl Guardian
engine consists of the followi ing sections:
nozzle, combustion chamber, cooling
jacket, imjector and mixer, two burst
bands, solid propellant gas generator,
initiator, fuel tank, ml:‘.ll.n:r tank and
gas deflectors. The oxidizer tank,
slightly larger than the fuel tank, is at

the head end of the engine. The two
tanks are separated by the mixer and
injection head, The gas generator evlin-
der runs down through the center of
the oxidizer tank while the combustion
chamber with its cooling jacket occupies
the center of the fuel tank.

To fire the unit, an clectrical signal
15 transmitted to the inmitiator. 'The
initiator ignites the solid propellant gas
generator. The gas forces its way
th rough the burst bands located at each
end of the generator cvlinder, one at
the head of the oxidizer tank and one
at the head of the fuel tank,

In the oxidizer tank, the deflector at
the head end forces the pressurizing gas
rearward so that it pushes the oxidizer
into the mixer at the back end of the
tank. The deflector in the fuel tank
also forces the pressurizing gas and the
fuel toward the rear. At the back end
of the fuel tank, however, the fuel enters
the cooling jacket and, reversing itself,
flows forward into the mixer that sepa-
rates the fuel and oxidizer tanks, Fuel
and oxidizer mix and are injected into
the combustion chamber where hyper-
golic propellants ignite spontancously.

For most of the aluminum forgings
and extrusions in the Guardian engines,
a weldable aluminum alloy (6066 T-4)
is used. More than 60 separate steps
are involved in the fabrication of each
engine with a long list of quality control
checks that must be made along the
way. Thiokol keeps each engine's qual-
ity control check list for seven years.
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Deflection Plate
Tested for Mercury

Deflection plate (top left) may be used on the small end of the Mercury manned space
capsule to turn it around if 1t re-enters the earth’s atmosphere backward., Research has
shown that the capsule is stable at angles of attack from about 176 to 184 deg. Capsule
model recently was tested at Mach 0.7 to 1.5 range in the 16-ft. transonic section of
propulsion wind tunnel at Air Research and Development Command’s Amold Engi-
Tullahoma, Tenn.. with escape tower attached (top nght).
McDonnell Aircratt Corp., capsule manufacturer, and ARQ), Inc.. contract operator of
AEDC, also have studied heat transfer, pressure distribution and stability i hypervelocity
high-altitude tests in the Hotshot 2 tunnel (at Mach 20, below).

neering ]]r:w]upuu:nl Center,

| Jean Blancard, PFrench Air Secretary,

development of the delivery svstem.
by the French, at least as long as U,
cooperation in this held.

IRBM would be operational,

would have cost abont S6 mlhon,
million Blancard said.

France to Develop IRBM With U.S. Aid

Paris—Irance will depend for its atomic strike force on an intermediate range
ballistic missile developed with U. 8. technical aid and armed with a French warhead.
disclosed that the French IRBM would be
in the 1,500 to 2,500 mi. range and probably would be fueled by solid propellants.
French Defense Ministry is hoping to have the missile ready by the nud-1960s.

Blancard said there was no question of France independently building the missile.
He indicated French aircraft companies would work closely with U. S. hrms on
The atomic warhead would be developed

Blancard also confirmed reports that the French Defense Ministry had abandoned
its project of developing a long-range bomber strike force (AW Sept. 7, p. 31). The
project, announced earlier this vear, involved building of a larger version Dassault
Mirage 4 attack bomber to be powered by two Pratt & Whitney J75 turbojets.
Idea behind the project was for the French to use the long-range bomber as a
vehicle for French-developed nuclear weapons until the mid-1960s, when a French

Such an undertaking, Blancard said, would have been too expensive.
quoted indicated each Mirage 4 strategic bomber, slated to weigh roughly 60 tons,
]}-_'I.L'Iu'|1-1:uu1t costs would add another $40
Faced with these cost estimates, French Defense Ministry
| apparently has decided to stav with its smaller Mirage 4 attack bomber, now flying
| in prototype version, until the French IRBM is operational.
weighs about 25 tons and is powered by two Snecma Atar 9 turbojets, could carry an
atomic pavload into Russian territory but only on a one-way basis.

Blancard said that responsibility for developing the French IRBM rests with a
The group, (AW Aung. 10, p. 25) called
Societe pour les Etudes ¢t Realisation de Engins Ballistiques (SEREB), is composed
of most French aircraft companies plus several government agencies. SEREB’s main
task will be to coordinate efforts of various French companies in building the TRBM
as well as dealing with American companies which will participate in the program.
Top man in SEREB is Charles Cristofini, former government ofhcial.
director is Fernand Vinsonnean, formerly technical director for Sud Aviation's mili-
tary division. It is expected that Vinsonneau's techmical staff will consist of some
>0 engineers drawn from mdustry and covernment ranks.

new combine set up several moaths ago.

legislation prohibited IFranco-American

Figures he

Mirage 4, which

Technical

Three Airlines Cite
New Revenue Gains

Washington—"Trafic diversion from
strikecbound Eastern Air Lines plus the
henehts of a 10% mterim fare mcerease
are Ln,clitu:i for much of the heavy
gAINS 1N PAsSCNger revenues m]untnui]
hm National and Delta airhnes during
|1-f_dl 1959,

Delta recorded a net pmﬁt of 54.-
062,222 fora 17.26% gain 1n ],]-..l‘-n‘-.l:.'ll"’ti'
revenues over Fiscal I‘J‘.-H. while Na-
tional earncd a net proft of H]_?r"*?,lfh
with a gain of more than 329 in pas-
senger revenues for the same period.

I‘}{:Ihn net income, as a per cent of
revenue, was 3.91% as compared with
1.06% for Fiscal 1958 when the airline
made a profit of little more than SI
million. Earnings per share ot stock
were 53.62 as compared with 95 cents
for the previous vear.

Total operating revenues of the air-
line reached $103.8 million, a $15 mil-
lion gain over Fiscal 1955. Most of
the increase was accounted for by -
creased  passenger revenues, although
Delta’s cargo revenuces were up 26.90%
over the previous vear and amounted

to more than $7.2 million.
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Omperating  expenses  totaled 5944
million for the wear, reflecting a gan
of 10.26% over Fiscal 1958, Gain
dollar expense by $54 million was
largely attributed to the stathng of new
citics added to the Delta svstem,
which required the hiring of 665 new
cmploves.

National's Fiscal 1959 profit is based
on operating revenues aof S70.5 million
as comparcd with the previous vear
when the airline experienced a net loss
of $605,516 bascd on operating rev-
enues of 553.8 million and total oper-
ating expenses of 554.7 million.

Expenses for the airline reached
S64.4 million in Fiseal 1959, a 16.1%
gain over the previous vear, Cost per
available seat mle increased to 5.28
cents as compared with 3.23 cents for
Fiscal 1958 but still fell below the -
dustry average of 3.56 cents.

At Pittsburgh, Pa., Donald W.
"'nmi] Hnrﬂmu’[ Oirient Airlines chief,
last week predicted to the Society of
Financial Analvsts  that Northwest's
1963 revenues will be 75% greater
than 19387, for an annual increase of
15%.

In 1958, he noted, Northwest real-
zed almost $102 malhion in gross rev-
enues, for a net profit of 5.6 million.

The airline's growth, he said, 1s pointed
up in the net income for the first nine
months of 1939, up 5+.6% over the
same 1958 period, for a total of 54,550,
826, against $3,138,104 a vear ago.

'I'ur.ii revenues for this l':u..‘]'[i:lrl wWere
S04.278.331. up 28.2% . of which $77.-
444.6530 came from passcnger revenue,
Iixpenses for the hrst mine months were
$55,246.393, up from 567,028,942 re-
ported in that period a vear ago. Nvrop
attributed the rises to cost control.
modern  equipment, acquisition of a
Florida route, and service and merchan-
dising factors.

News Digest

National Aeronautics and apace Ad-
ministration  last  week  successtully
launched and mfated a 100-tt. diameter
dluminized plastic sphere which 15 a
forcrunner to a passive communications
satellite that will be put into an earth
orbit. Launch was made from NASA's
Wallops Island Station, Va., using a
Thiokol Sergeant and two Recruts for
the first rocket stage and an Allegany
Ballistic Laboratory XA-2I45 tor the sec-
ond stage. Water, boiling off mmto stcam
at the Tow pressure of some 220 naut.
mi., inflated the sphere. It was seen as
far awav as 300 mi. and tracked by radar
tor more than 20 min.

First prototvpe of Navy's McDonnell
['4H all-weather fighter crashed recently
during a rnuhm test  fight from
Iidwards AFB, Calif., killing McDon-
nell engineering test pilot {-chlltl Huels-
beck, 31. Cause of the crash is under
imvestigation by a Navy board of 1n-
quirv. The wreckage was found 1n a
field approximately 17 mi. from the air
base, The F4H test program 1s being
continued by a number of other air-
craft now at Edwards.

Commercial turbine-powered heli-
copter service began at San Diego.
Calif.. last week with the arrival of two
Republic Allouette 1ls.  Coast Rotors,
Inc., will operate the fve passenger air-
craft from Montgomery Field and has
four more ‘L]I::HLHU on order from Re-
public Aviation, which so far has sold
17. Plans are to operate regular shuttles
from neighboring citics .!r{mn{l San
Diego, |'J][h"L]L|L' 1111L1'[1Lm'r travel for air-
met and electronics industries and to
offer a vanety of ngrimllhml], CONSETVil-
tion, photographic and other services.

U. S. Armv will activate three more
Martin Lacrosse surface-to-surface mis-
sile battalions at I't. Sill, Okla., early
next vear, bringing the total to seven
battalions, mH: an cighth to be added
before June 30, 1960,
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AIR TRANSPORT

IATA Airlines Gird for Passenger Battle

Fringe benefits designed to lure traffic may be first
result of international open-rate fare structure.

By L. L. Doty

Tokyo—A rush to fringe benefits designed to lure passenger traffic in the
competitive jet race on international routes is now expected to be the first
direct result of the open-rate situation created by the recent breakdown of
the International Air Transport Assn. trafiic conference (AW Oct. 19, p. 38).

Failure to reach an agreement on almost all major issues forced the TATA
trathe conference to adjourn last month in Honolulu in a complete stalemate.
Only passenger fares in the Middle East and Europe and between North
and South America, as well as cargo rates on all routes, were closed at the

conference.

Current fares on all other inter-
national routes will remain in cffect
until Mar, 31 after which an open-rate
sitnation will exist. Here 1s the latest
summary of the fare crisis as it now
stands:
® British Overseas Airways Corp. ap-
P'm,nth has no intention of wav ering n
its demands for a reduction of fares on
Far Eastern and African routes, nor is
it willing to consider dropping the
tourist configuration to allow for an ex-
pansion of cconomy class seating.
BOAC wants a fare slice 209 below
current tourist rates.

e Other IATA carriers are equally de-
termined to forestall any drive toward
fare cuts in certain areas on grounds
that the high cost of operation muplccl
with low market dev E]I.'}pl'l"l.f. nt potential
does not justifv any drastic rate adjust-
ments at this time, These carmners are
willing to risk a complete disintegra-
tion of the IATA trafic conference
rather than flL"-:? conference domination
by a single carrier.

® Chances are strong that the individual
governments will take over rate negotia-
tions tor the carriers unless some agree-
ment 18 reached before the Mar., 31
deadline. TATA members still here are
firmlv convinced that such agreement is
verv unlikelv, One remote possibility
for settlement exists, Carriers could
ncgotiate through IATA Director Gen-
eral, Sir William Hildred, in attempts
to reach a compromise agreement and
then cast votes by mail thus avoiding
reconvening of the traffic conference.

Most TATA members who attended
the annual general meeting here now
feel that a price-cut war can be averted
at least temporarnly cT::qutc the open
rates. Thev are, however, almost cer-
tain that a majority of nﬂuuutinn;ll car-
riers will take full advantage of the
lifting of all controls—caused by the
open-rate situation—and increase give-
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aways to passengers or adjust scahing
Eﬂnﬁgumtinns to anv desired pattern.

No one is discounting entirely the
fact that a price-cut war could eventually
come about as a competitive weapon if
load factors begin to drop sharply as
seating capacity in jet aircraft begins to
climb. Such battles could be settled bv
the governments involved since all air
transport bilateral pacts call for mutual
agreement on tariff issues.

Nevertheless, there is alwavs the pos-
sibility of one government siding with

a second agunﬁt a third as a means of
hE]pir.lg its flag carrier attract trafhic with
reduced rates. Highly subsidized flag
carriers are in a position to absorb any
resultant losses in gross revenues in such
Cascs.

Slash Fares

It 15 almost certain that British Over-
scas Arrwavs Corp. will slash its fares on
its cabotage London-Hong Kong and
aother colonial routes to the Far Fast
and Africa bv 20% to compete with
independent  carriers which have  re-
quested the British government to per-
mit fare cuts by as much as 509%. In
the past, British state carriers have al-
wavs held to standard IATA fares on
such routes although the association
holds no jurisdiction over any nation’s
cabotage routes.

[f the British government grants the
BOAC request to cut fares on the Lon-
don-Hong Kong route, other airlines
will be forced to follow suit since com-
petition on most cabotage routes is
highly intensified by the relatively light
traffic volume traveling over these
routes. It was the demand by BOAC
for the cut to 20% below current tour-
ist rates on fares from Furope to the
Iar East and to Africa that started the
deadlock 1n the trafthe conference and
created the complexities that tied dele-
gates into knots during the talks,

Bevond these routes, however, most
delegates to the annual general meeting
held the view that rate cuts would be
slow in making an appearance and that
bilateral agreements in the Pacific and
Atlantiec regions between individual car-
riers outside of the mechanism of the
trathe conference would arrest any trend
toward uncontrolled price-cutting.

Several delegates suggested to Avia-
11oN \WEEk that public opinion mav
force fare reductions. They were par-
ticularly resentful that BOAC, by spear-
heading the drive for unncr:-'ullh low
fares, had conveyed the impression that
it stood alone in its demands for lower
fares.

These delegates were then quick to
point out that the majority of [ATA
members are strong proponents of re-
duced fares but that they favor a con-
scrvative progressive reduchon as the
only means of keeping revenues alive in
line with the unknown costs of jet op-
erations and the low air travel market
potential in many areas throughout the
"ﬂ'{}rlﬁlp

Prospects of reopening trathe confer-
ence kalks on the fare issue have grown
dim since BOAC took the stand that
threw the conference into a stalemate.
One ITATA member told Aviarion
Week that “we have no intention of
spending another three or four weeks
talking in circles on a subject that could
be settled in two or three hours.” BOAC
Managing Director Basil Em.]"pti::r: had
this to sav during his visit here during
the annual meeting:

“We had certainly hoped for a de-
cision which would have mnhlul us to
offer on our routes south and cast of
the United Kingdom a fare which would
have been some 209% lower than the
current tourist rates on most of our
routes throughout the world. BOAC
has for long been in the forefront of
the movement for cheaper air fares and
we shall not relax our cfforts to con-
vince other airlines belonging to IATA
that it is sound policy to introduce
cheaper fares on routes where they are
not at present applicable.”

BOAC also noted that it had
clearly stated its main objective prmr
to the Honolulu trafhic conference of
IATA" and added that “it will now be
neeessary for BOAC and for that matter
presumably other carriers as well to i:lLr;
stock of the situation thus created.”

Pan American World Airwavs prior
to the trafic conference launched a
publicity campaign designed to creatc
a favorable atmosphere for lower fares
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and arrived at the conference with the
announced intention of widening the
use of the economy fare plan. Although

on the suface these two carriers jormed
m ucgntmtmm with apparent unanimity
of opinion, a wide qpll:t hidden by the
complexities of the issues at stake, de-
veloped between the two companies al-
most as soon as negotiations began,

As talks developed, it became obvious
that BOAC, while fighting for an ex-
tension of cconomy fares, also wanted
to retain de luxe, hrst class and tourist
configurations on all routes. These de-
mands were reportedly made because
BOAC’s combined fleet of de Havil-
land Comet 4s and Bristol Britannias
are particularly suited to a combination
of the four classes of service.

{}thcr IATA carriers are readv to drop
the tourist configuration on all 1‘-[1-1.1['!'.':-
where the economy plan is used since
the popularity of the latter has almost
climinated the demand for tourist class
seats. These carriers, however, want to
retain tourist class mnﬁgurahﬂns and
delay the introduction of cconomy plans
on routes which still do not indicate a
healthy market potential.

Thus, the issue that did more toward
creating the conference deadlock was
clounded bv the drive for lower fares
which, in turn, was not necessarilv the
real stumbling block in negotiations.
Lord Douglas of Kirtleside, chairman of
British European Airways, said that
“the executive committee has unani-
mously agreed in principle that the
lower we can get fares the better.”

Lord Dt}ugﬁm. in this statement,
cchoed the feeling of most delegates to
the annual general meeting and voiced
the general sense of conferees to the
trafhe conference when he forecast that
fares will be lowered eventually on a
regional basis.

Recommendations by the Civil Aero-
nautics Board, issued to the traffic con-
terence In September, the more round
trip excursion fares applicable to off-
peak directions and scasonal off-peak
periods be mtroduced were sidetracked
bv the conference stalemate. Jet sur-
charges, which is no longer a contro-
versial 1ssue and which most carriers are
recady to drop, also was omitted from
the negotiations by the deadlock.

As matters now stand, transatlantic
and transpacifhe routes will be without
a st ulddrdl?ui fare structure beginning
Apr. 1. Feeling is strong that rates on
these routes will not change initi ally but
that passengers will be showered with
aive-aways, fringe benefits, special foods
and liquors all of which have been
rigidly controlled under the terms of
trathe conference rulings.

Passengers also will have a large
selection of scating configurations to
chose from since agreement on  this
matter 1s not likelv to be reached for
some time to come. Pitch of aircraft
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scats was a thorny issue that served to
block several moves to compromise on
rates. BOAC, eager to keep its Comet
45 competitive with the larger Boeing
707s and Douglas DC-8s, insisted that
a 5+in. pitch should be adopted for
first class Comet Rights instead of the
42-in. pitch proposed for all turbojet
transport seating conhgurations. At-
tempts to compromise this issue by per-
mitting a 47-in. pitch on Comets were
turned down by the Bntish. Strong
disagreement on a proposed 34-in.
pitch for tourist service ran throughout
the conference.

As demonstrated by the
war, (AW Apr. Z§, 19538,
ternational  airlines  have

“sandwich
p. 39) in-
historicallv

found it difficult to refrain from grant-
ing passengers every practical type
of gift and beneht 1magineable as a
means of capturing new customers. The
open-rate situation will prove a bonanza
for the traveler until rates on these two
routes are closed.

On the Far East route and routes to
Africa, fares will ]ikL'Ig.' be lowered 1 a
price-cut war., At the same time, fringe
benefits on these routes will virtually
disappear and passengers will be han-
dled with austerity.

Cargo rates will remain the same on
all routes although some shippers will
gain bv drastic reductions, approved by
the conference, in hil‘-[‘t‘]ﬁ{? commodity
rates on transatlantic routes.

CAB Ruling in Viscount Accident
Disputed by Capital, Dispatchers

By Robert H. Cook

Washington—Extreme weather turbu-
lence that forced a Capital Airlines
Vickers Viscount turboprop transport
into an out-of-control 9,000 ft. dive
was cited by the Civil Aeronautics
Board last week as the probable cause
of the in-flight disintegration of the air-
craft on May 12 near Baltimore, Md.
All 31 persons aboard the New York-
Atlanta flight were killed.

At the same time, the Board laid
heavy emphasis on testimonyv that al-
though the aircraft, Capital Flight 75,
had an inoperative airborne radar, the
company’s flight dispatch section failed
to inform the pilot of an additional
weather report indicating an increase
in the severitv of en route thunder-
storms and, therefore, failed to assist
the pilot to the “ultimate of its capa-
bilitv.” Had the airborne radar been
working, the Board said, the flight
may have avoided the arca of turbul-
Cnee.

CAB's criticism of Capital's dispatch
duties, brought immediate I'ﬂtl:'"rt"- from
both the companv and t¥ Air Line
Dispatchers Assn,

The arrline said that weather informa-
tion given to the flight prior to a New
York departure “specificallv pointed out
the possibility of encountering ‘extreme’
turbulence and a solid squall line on the
flight.”

Capital contended that a later “flash”
weather advisory, which CAB said indi-
cated worsening weather conditions,
actually indicated improved conditions
since it stated that the turbulence had
been rteduced from  “extreme”  to
“severe” and that the possibility of a
solid squall ine had been reduced to
scattered thunderstorms. The company
said 1t agreed with 1ts dispatcher’s judg-
ment that, in view of the unsettled

weather conditions, the advisory should
not have been transmitted.

The Air Line Dispatchers Assn. con-
curred that the actions of the dispatcher,
a tramed meteorologist, were in com-
plete accord with company policy.

In reviewing the accident, the Board
said that Flight 75 departed from New
York bound for Washington at 3:29
p.m. under instrument flight rules and
proceeded to its assigned cruise alti-
tude of 14,000 ft. At 4:02 p.m., the
flight contacted the Washington traffic
control center asking permission to alter
course to avoid a “pretty good string of
thunderstorms” to the west. Permis-
sion was granted and last contact from
the fight came eight minutes later
when the aircraft reported passing over
a checkpomnt and advised that cruise
EF{!E‘E] was being reduced to 170 kt. on
“account of rough air.”

The CAB n.purtt:d that an analvsis
of its findings indicated that the air-
craft caught in extreme turbulence went
out of control, dove 9,000 ft, in threc
minutes or less at a speed of 335 kt,
and broke up in less than one second
during an attempted recovery.

Initial failure in the aircraft’s destruc-
tion sequence, as determined by CAB
accident investigators, was the nearly
simultaneous downward failure of the
horizontal stabilizers at the No. 2 hinge
point. Violent downward pitch of the
plane then caused all four engine na-
celles to break upward. Immediately
afterward, the right wing separated
from the fuselage. Drag induced by the
remaining left wing then caused the
fuselage to vaw to the left, tearing off
the vertical fin along with portions of
the fusclage. The ]L?t wing and the re-
maining fuselage portions then tore off
and fuel cells located in the wing ripped
open causing a brief flash fire, the Board
saidl.

39



45% of the aircraft oil -

used by major scheduled

airlines in the U.S. 1s supplied

by Sinclair. There is

no better proof

of reliability.

Sinclamr

%11&#""—1#‘14‘ : ﬁ ﬁ.l;_l“,,

SINCLAIR REFINING COMPANY, Aviation Sales
800 Fifth Ave., New York 20, N. Y.

CAB’s Expanded Mail Program
Tentatively Approved by American

Washington—American Airlines noti-
fied the Civil Aeronautics Board last
week that 1t would be willing to accept
under certain conditions the rates pro-
posed by the Board for the expanded
movement of first-class mail by air (AW
Oct. 26, p. 38). Conditions American
attached to the acceptance arc that the
Board:

e On or before the date the rates are
to become effective, issue regulations
prohibiting any air carrier from trans-
porting such mail on anv basis other
than that described in the CAB order—
namely as non-priority, spacc-available
traffic.

e Issue regulations prohibiting any air
carrier from accepting or storing such
mail in excess of the quantities that
can be accommodated by the carrier
within a reasonable period of time.

The rates proposed by the Board in
a show cause order are 50% of what
airlines now receive for transportation
of air mail and about the same as thosc
they receive for first-class mail under
the limited experimental program now
in effect. Deadline for filing objections
to the rates is Nov. 5

Other major airlines that had not
filed notice of intention with the CAB
bv late last week said the proposed
rates are still under study.

If the mail is offcred under condi-
tions asked by Amecrican, the other
major carriers gencrally dgl‘LLd that the
proposed rates would seem “fair and
reasonable.” If, however, the airlines
must accept the mail on any basis other
than space-available, the airlines sav the
proposed rates would not be high
enough to cover the additional cost.
The airlines said that, under an ex-
perimental program first begun in 1956,
a large portion of this mail moved on
night flights, which was convenient to
the Post Office Department, since there
was more available space for the mail,
With the increasc in jet service, the
trend is now toward more dav flights
and less night service, ereating a larger
problem in transporting the mail be-
ause of limited space available, the air-
lines said.

While the Board awaited answers
from other airlines involved, the Rail-
way Express Agency, Inc., petitioned
for leave to intervene in the case. The
Agency said that since it is engaged in
small package transportation by both
surface and air in competition with the
Post Office’s parcel post service, it has
a direct interest in the case insofar as
it relates to the transportation of fourth-
class mail.

In its petition, the Railway Express
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said that under the Board order it
would face a possible diversion of 24,-
396,000 packages each year, amounting
te more than 299 million 1b. and rev-
enue of $56,939,000. Such a diversion,
it contended, would require the agency
to change the nature of its operation
to the detriment of the shipping public.

During congressional hearings on ex-
panding the non-priority mail program,
the Post Office Department said that
the program initially would involve only
a portion of the av: ailable first-class mail
but that it eventuallv could be expanded
to include all mail except air mail and
air parcel post.

Delta Pilots Dispute
Seniority Listings

Washington—Mounting  resentment
among Delta Air Lines™ pilots over the
seniority  listing formulated 1 1952
when the carrier merged with Chicago
and Southern Airwavs 15 endangering
cockpit safety in the airline’s Douglas
DC-§ jet transports, a group of 231
Delta pilots charged last week m a com-
pl:lint to the Civil Acronauntics Board.

“Bitterness, constant tension, fre-
quent arguments and threats of fights”
arc increasing among the 435 pilots di-
rectly affected by the merger, the com-
phmm pilots said in asking the Board
to reconsider a recent order refusing to
investigate or hold a public hearing on
the t11~.|::utt.d sentority list. Delta has a
total of more than 700 pilots.

CAB dismissed the onginal request
of the pilots on grounds that 1t 1s not
equipped to undertake such a task and
that neither Delta nor the Air Line
Pilots Assn. chapter which compiled the
list had acted mm bad faith. The dis-
senters, most of whom are former Chi-
cigo and Southern emploves, claimed
that the listing has not placed them in
proper order according to their dates of
cmployment  and has mjured  their
sentority bidding power for more ad-
vanced fight LE|HI]]II1L!I[‘ which offers
higher pay ‘-.EI]L.‘: ‘They sav the problem
is now being aggrav; ited Iu competition
between pilots for DC-8 jet berths,

Delta attornevs have hrmul the
safety charges unfounded, “spurious,
1111]|1t-.t1ﬁu | and bordering on bemng irre-
sponsible,” The airline savs pﬂnt COn-
tentions of hnancial losses as a result of
the merger are also unfounded and that
no claims for pav losses have been filed
with the company.

In addition, the attornevs pointed out
that three new pilot contracts have been
negotiated since the merger took place

and said that the integrated semonty
list has never been injected into the dis-
cussions, although some of the repre-
sentatives on the pilot bargaining team
were affected by the merger.

Attornevs for the dissenting pilots,
who say they are prepared to seek legal
action should CAB dismiss the second
request, said their clients are now sufter-
ing heavy financial losses as a result of
the use of the disputed seniority list in
bidding for DC-§ jet berths.

The pilot attorneys contend that
many Delta pilots who are senior in
terms of employment dates have been
below other pilots on the seniority st
so that thev often find themselves flying
copilot to captains who joined Delta
after they did. These junior pilots, the
attorneys say, were placed higher on the
list bv the ALPA Seniority Board. Aside
from financial losses, the ::{11111::1;1151111g

pilots sav thev are also being “bumped”
frum desirable flights and stations.

Attorneyvs cited the case of one Delta
pilot who, thev sav, successfully bid a
DC-8 schedule at a total monthly pav
of $2,391, while another pilot emploved
a month earlier but placed lower on the
disputed seniority scale was forced to
settle for a DC-7 schedule paving $1,845
a month,

PanAm Objects To
Transpacific Proposal

Washington—Recommendation by a
Civil Aeronautics Board hearing exam-
imer that Northwest Airlines be given
sole operating authonty over the Pacihe
Northwest-Hawaii route (AW Sept. 21,
p. 37) drew heated protests last u.ul»..
from both Pan American World Air-
wavs and a group of its pilots.

Management  spokesmen for Pan
American said Examiner erdinand D.
Moran’s imihial decision would grant
a “monopoly” to Northwest at a time
when the t:nm]:uL[’thL service of the
past 11 vears 1s needed to cope with ex-
pected traffic gains over the route.

Pan American pilots, hling as the ar-
line’'s “Svstem Route Cmnmittcc."
labeled Moran's recommendation a con-
tinuation of CAB “hostility” toward the
airline’s growth. This “administrative
campaign’ against Pan American, the
group said, has resulted m heavy h-
nancial losses hy i:hq; company and com-
plete “stagnation” of advancement op-
pnrtunlnu for the pilots.

Referring to the examiner’s statement
that the route conld not support the in-
creased scat capacity that would result
from jet operations by both Pan Amern-
can and Northwest in 1961, ﬁpnl\.um-:,n
for Pan Amencan said there i1s no basis
for such a “shroud of pessimism” since
the airline’s own trafhic studies indicate
a potential of 100,000 passengers per
year by 1962.
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ROLLS-ROYGE BY-PASS JETS

are now flying in Boeing 707-420

and Douglas DC-8 jet airliners

The by-pass or turbo-fan principle proved by the
Conway s now generally accepted as the correct formula
for all gh speed subsonic jet transports.

-
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The RB. 141 family of by-pass jets (10,000 1b.
to 17,500 Ib. thrust) have been designed to
give the best possible operating economics
for jet transport aircraft. The RB.141 of
14,300 Ib. thrust will power later versions of
the Sud-Aviation Caravelle and the RB.163
of 10,100 Ib. thrust has been chosen to
power the Airco DH.121.

ROLLS-ROYCE

Conway by-pass jets for civil use will enter
service in 1960 at 17,500 Ib. guaranteed
minimum thrust., The Civil Conway is being
developed to powers over 20,000 Ib. thrust
with improved fuel consumption.
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BY-PASS JETS

ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q.
ROLLS-ROYCE LIMITED, DERBY, ENGLAND

AERO ENGINES * MOTOR CARS »
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DIESEL AND GASOLINE ENGINES

L ROCKET MOTORS .

NUCLEAR PROPULSION

U.S. Jets Set Service, Reliability Records

New Orleans—U. S.-built jet trans-
ports have set new precedents for re-
hability and serviccability durning their
first vear of airline service, according
to the men in charge of maintaining
them. Here are the records of four
jct transports manufactured in the U. S.
that are now in scheduled service:

e Boeing 707 turbojet. Average daily
utilization for five 707 operators 1s
above § hr. per aircraft. Total of 73,500
fiving hours were accumulated as of
Oct. 16 by these carriers, with more
than 90% of the flights being dis-
patched without a mechanical delav.
® Lockheed FElectra turboprop. Total
fiving hours accumulated by eight op-
crators was over 90,000 hr. as of Oct. 1
with an average daily utilization rate
between seven and eight hours. Over
300 departures per day are being made
bv these airlines with a delav rate due to
mechanical causes of about 5%.

e [airchild I-27 turboprop. Twelve air-
lines have operated the F-27 during
the past vear for a total of about 50,000
hr., with an average dailv utilization
rate of more than seven hours.

e Douglas DC-8 turbojet. The DC-§
went into serviee on Sept. 18 and,
during the frst month, six aircraft flew
approximatelv 1,000 hr. There were 26
delays of more than 15 min. due to
mechanical trouble during this period.
This low number of flight hours has
little significance statistically, but, if
the aircraft can maintain this mechani-
cal delav rate per 1,000 flight hours
over the next vear, it will have one
of the best records of any aireraft in
this respect. .

Engine Performance

U.5. jet engine performance during
the first vear of airline use has exceeded
all predictions. Pratt & Whitnev Air-
craft Division of United Aircraft Corp.
reports that its JT3 engine—civil ver-
sion of the Air IForce J37=has far out-
performed the R-2800 piston engine
during the first 12 months of commer-
cial service. The rate of engine failures
per 1,000 hr. of operation for the
R-2800-CA was almost three. while
that for the JT3C-6 has heen about
1.25:

Airline maintenance officials, manu-
facturers’ service representatives and
Federal Aviation Agenev and Air Trans-
port Assn. officials who attended the
annual  Air  Transport  Assn.  Engi-
neering and Maintenance Conference
here all expressed satisfaction with the
operation of the jet equipment to date,
In general, the average utilization rates
of about eight hours per day for the
new aircratt are nmow cqual to those
for piston engine aircraft which have
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| Orly jet trafic will now use ecast-west

been 1n service for a number of vears.
The Douglas DC-6, for instance, has an
average rate of about eight hours per
dav for all operators and the DC.7
figure is approximately nine.

It was predicted at the maintenance
conference last vear, however, that jet
utilization rates would have to be be-
tween 10 and 11 hr. per dav if thev
were to prove proftable. The fact that
the jets have heen very profitable dur-
ing the operations thus far is explained
by the fact that their load factors have
stayed much higher than expected. The
Boeing 707, for example, still has an
average load factor of better than 90%
after one vear of operation and with
67 aircraft in scheduled operations.

Future profits from jet operations
arc expected to depend upon an in-
crease in utilization and operational
efhiciency to counteract an almost cer-
tain drop in load factor as more jet
aircraft enter service.

Maintenance Improvement

~Improvement in maintenance opera-
tions i1s expected to come in three broad
arcas—revised maintenance plans and
schedules, more realistic information on
parts life and increased personnel train-
ing and experience.

Most airlines have gone to some tvpe
of continuous maintenance for their jet
cquipment (AW Feb. 23, p. 39) so that
a hittle overhanl work is done cach dav
with mo aircraft remaining in the shop
for more than 24 hr. at a time. This
15 in contrast to older schedules which
allowed up to a month for major over-
haul.

Continuous maintenance apparently
15 becoming more and more attractive
to all airlines, with major improve-
ments becoming obvious in  existing
Programs.

Somcthing approaching continuous
mamtenance for turbojet engines also
15 being advocated by some engine man-
ufacturers. This involves a sectionalized
method that removes the necessity of
overhauling the entire engine at the
same time after a specified number of

PanAm Jets Use Orly

Paris—Pan American jet operations
into Paris will switch from Le Bourget
back to Orly Airport on Nov. 5. Pan
American has been using Le Bourget
while construction work on Orlyv's east-
west ranway was pushed to completion,

Runway 8-26 which is 10,827 ft. in

length. At Le Bourget, PanAm 707s
have been uwsing the north-south ranway

which is 8,760 ft. long.

running hours. The hot parts of the
engine which have the lowest hite would
be replaced as a complete section, while
the “cold” compressor section would
remain on the engine for a much longer
period before removal. Federal Avia-
tion Agency officials are now studving
these proposals.

More realistic information on parts
life is being collected as rapidly as pos-
sible bv all of the manufacturers with
the assistance of the airlines. Several
svstems have been devised for reporting
parts failure, the circumstances under
which the failure occurred and the ex-
act type of loadings and use the part
had received during its life.

Ultimate Goal

The ultimate goal of the airlines is
to have a single system that will allow
an opcrator to send reports on failures
to all manufacturers that are clear and
concise and will permit the develop-
ment of usable statistics on the ex-
pected life of all aircraft parts. Such
a svstem also would allow trouble areas
te: be located and remedied more quickly
than at present. The ATA has had a
committee organized for the past two
vears that has the responsibility  of
establishing a number code for use in
digital computers that will completely
identifv the aircraft, its operator, the
tvpe of failure, the parts involved, where
thev are located, remedial action taken,
cte. Three digits of this code have been
agreed upon by the manufacturers and
operators but at least six digits will be
needed to identifv a generator, for ex-
ample, and four more would be neces-
sarv to specify its parts. Final com-
pletion of this numbering svstem 15
undoubtedlv  vears away, but major
improvements in maintenance costs are
expected after it has been in operation
for a number of VCATS.

Flaborate data on failures and service
cficiency of parts will make the deter-
mination of safe overhaul periods more
exact and will undoubtedlv extend the
allowable life of parts,

Personnel operating experience is be-
ing augmented by training programs
and a number of maintenance managers
feel that this training will pay the large
dividends in improving the efficiency
of their organizations.

Most serious mechanical trouble en-
countered with anv of the new jet
aircraft has been on the Electra (AW
Mav 4, p. 47). A severe noise and
vibration condition developed on the
aircraft at high cruise speeds and at
relativelv low altitudes. The cause was
determined to be an assymetrical load-
ing condition on the propeller that had
not shown up during wind tunnel test-
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SUNDSTRAND AVIATION

DIVISION OF SUNDSTRAND CORPORATION
ROCKFORD, ILLINOIS

District Offices in: Arlington, Texas; Hawthorne, California; Rockford, lllinois;
Dayton, Ohio; Seattle, Washington; Stamford, Connecticut; Washington, D.C.

New Boeing 707-120B
airplanes will be
equipped with SUN-
DYNE water injection
pumps built to oper-
ate for 1500 hours be-
tween overhauls.
High reliability and
long life result from
the SUNDYNE princi-
ple which features
negligible temperature
rise during dry oper-
ation.
This pump is readily
adaptable to meet the

water injection re-

quirements of all pres-
ent day commercial jet

engines.

Sikorsky Envisions Future 5-60 Passenger Pod

Sketch prepared by Sikorskv Aircraft designers shows configuration of a future passenger pod for the 5-60 flying crane turbine helicopter.
Aft section has been streamlined and front end of the pod is attached to the cockpit cabin. Designers said provisions will be made
to keep the pod dynamically isolated from the airframe despite closer connections, to keep vibration at a minimuom.

ing and flight tests. Modihcations m-
volved 1n  correcting  this  condition
were staggering,” according to Lock-
heed. Thev involved raising the cen-
ter line of thrust of all four ncmL]Im by
three  degrees.  Lockheed developed
Quick Engine Change assemblies that
required approximately five davs to in-
stall on an awrcratt.

Fiftv-cight aircraft alrcady in service
I'L'{[H'HLL'] this fix, and thev all received
it between June 9 and Oect. 10,

Operational  troubles expernienced
with other aircraft included:
® Boeing 707. Hvdranhe pump failures
that were remedied by installing a by-
pass hine to protect the pump from
high transient pressures. An example
ﬂf the problems that can l]L caused bv
small parts was the fact that manv of
the aircraft delavs due to the |tjn:|r.n1|t£
svstem were brought on by a faults
batch of “B” unh that were not dis-
covered until thev were in senvice.
® Boeing 707 and DC-8. Acoustic loads
from the engines  resulted 1n minor
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cracking of the skin in several aft
sections on these aircraft.

e Boeing 707. Lavatory water drains
were found to be freezing over. Boeing
15 conducting “a considerable amount
of tagiﬂﬂﬂng testing” to ensure that
the cabin air bleed onfice to the lava-
tory drain 15 large enough to prevent
freczing.

e DC-8. Toilets on this aircraft have
caused trouble because of an  inade-
gquate filter in the svstem that tends
to clog, causing a shearig of the hl-
ter’s umiversal drive pins and burning
out the motor, This failure has caused
a number of delavs and in-flight dif-
ficultics.

e DC-8. Windshield eracks and bulging
have occurred 1n a number of instances
on both service and test aircraft, This
has been corrected by providing addi-
tional clearance to avoid anv preload on
the windshield. The amount of rain
removal heat also has been restricted
on the dry windshield, and the op-
Lmting ternperaturc reduced,

Los Angeles Airways
Plans S-61 Service

New York—Los Angeles .'&im':u's has
ordered five Sikorskv 5-61 turbine-
powered helicopters for deliverv in late
1960. Equipped with two General
Flectric '1-58 gas turbine engines de-
veloping 1.050 eshp. each (AW Apr.
27, p. 50), the S-61s will carry 25
passengers and 1.200 1b. of mail and
CX]PIess.

Present Los Angeles Amrwavs fleet
includes five Sikorsky §-55s and two
Sikorsky §-31s. The S-61s are expected
to go into service in 1960 and 1961,
Price was reported “in the neighbor-
hood of S650.000."

Los Angeles Airwavs previously had
mnnmm:! plans to buv two Sikorsky
5-61 hehcopters as intenim equipment
until the S-61 was available.

However, the earlier than expected
availahility of the Sikorskvy 5-61 has
climinated this step.
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HOT GAS
SYSTEM
COMPONENTS
NOW
AVAILABLE

FROM
CHANDLER /-

/"CECO

EVANS — e

As by-products of extensive development work in
the field of high-pressure pneumatics, Chandler
FEwvans has—over the past several years—designed,
developed, tested and produced a number of hot
gas servo system components, some of which are

presented here.

The products shown and described were devel-
oped for use with high-pressure hot gas generated
from liquid or solid propellants, and are suitable
to such applications as auxiliary and control power
systems for guided missiles and space vehicles.

All the components shown are developed items,
ready for use. However, because they have been
fabricated to meet the requirements of particular
applications, the specifications presented should
be considered only representative. Design modifi-
cations can readily be made to adapt these devices
to your requirements.

If you, too, are engaged in hot gas systems work
and want to save considerable time and money in
development, by using proven components not
heretofore available, CECO will be happy to afford

you its traditional cooperation.

For detailed information on these and other
components, or for data on CECO’s hot gas servo
systems, contact any of the Field Engineering
Offices listed at the right.

CHANDLER
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LIGHTWEIGHT HYDRAZINE
REACTION CHAMBER

This reaction chamber, containing a suitable catalyst
bed and injection nozzle, is used to generate hot
gas. When hydrazine from a pressurized source is
introduced, the catalyst immediately initiates a chem-
ical reaction which continues until the fuel supply 1s

exhausted.

Representative specification:

Operating temperature .. . ...... .o vens to 1800°F.
Operafing pressure . . . . .....cc.vuuncss to 2000 psi

FIoW COROEIIY oi w5 ovivs s o #a  s 10 Ib./sec.
Operaling fime. . .. .o cocinnievesnerns in excess of 5 hrs.
Weight (including catalyst). ............ 1.27 Ibs.

BRI i i A e ST R R 1.50" O.D. x 5.00"

REED-SUSPENDED, CLOSED

CENTER SERVYO VALVE

Developed for use with hot gas produced by decomposi-
tion of liquid propellants, the servo valve shown here
is currently available in a variety of sizes to accommo-
date the requirements of individual applications.

Representative specification:

Inlet gos supply pressure. ......... to 2000 psi
Inlet gos supply temperature. . . . .. . to 1500°F.
Operating temperature (ambient)... to 350°F.*
Valve stroke ., ...ccooveeaacnansas +.004"
Flow copacity {total gas flow)...... .01 Ib./sec.

air (@ 1500°F., 2000 psi
Overboard leakage

(valve at null position) . . . ....... 10% of total flow
Power input (maximum)........... 2 watls
Matural frequency . . ............. 430 cps
e T A 1.00 Ib.
Bl oy g e oy S i 1.75" x 2.75" x 1.75°

* With additional torque-motor cooling,
ambients to 1200°F. can be tolerated.

CORPORATION

PROPELLANT
FLOW MODULATING
AND PRESSURE

REGULATING VALVE

The problem of operating hot gas generators at a
specified constant pressure level led to the design, test
and development of the liquid fuel regulating valve
pictured here.

This valve may be described as a spring-loaded, spool-
tvpe throttling valve. Full open when the pressure at
‘ts outlet port (gas generator pressure) 15 low, 1t
progressively closes off as the outlet pressure increases.

With minimum leakage an important objective, the
valve shown meets the following specification:

How (hydrazine). ... cniivesonamsaaie .002 to .02 Ib./sec,
Upshreom pressure . ... ..occeeceeisssnns 500 to 3000 psi
Regulated pressure ., ... o cvvvvvnvrnnnnn 500 to 2000 psi
femperalure. ....cco0ues R 0° to 200°F.
Walah civvisvan e v e R 38 lb.

I s S R AR A S A 1.75" O.D. x 3.00"

Limited changes in regulated pressure can readily
be accomplished by means of a simple adjustment
screw. Broader changes in regulated pressure or in flow
capacity can be accomplished through slight re-design
of the spool or spring elements.

SOLID PROPELLANT HOT GAS FILTER

Since small-orifice areas of servo valves cannot tolerate
contaminants produced by combustion of solid propel-
lants, CECO found it necessary to develop the special
hot gas filter shown here. Unlike those heretofore
available, this filter can easily be cleaned for re-use
and has amply demonstrated its ability to withstand
the temperatures and pressures encountered in hot
gas systems.

It operates as follows: hot gas flows into an annulus
between the filter element and housing, then diffuses
through to the outer surface of the element, depositing
solid particles as it goes. With gas flow at .015 1b. /sec.,
this filter operates for several minutes, with average
contamination, filtering out particles as fine as 10
microns.

Representative specification:

Operating temperature . ... .....0000.n. to 1800°F.
Operating pressure . ...._ ..... vaeiaas N 2000: psi

Initial pressure drop at.015 Ib./sec.. .. ... 2 psi (@ 1000 psi
Filler housing e acvisivividivisesss 1.38 O.D." x 5.00"
o e .88 Ib.

CHANDLER

EVANS

HOT GAS PRESSURE RELIEF VALVE

Typical of component hardware developed by CECO
in its work with hot gas servo actuation and reaction
systems is the valve pictured here. While it can easily
be modified to satisfy other requirements, specifica-
tion for the valve shown is as follows:

Reliefpressure. .......convivmacnns 1000 psi*

Reseal pressure. . ......concvnennns 250 psi

RN o b 0 W e 0 A S 02 |b./sec. (@ 1000 psl
T T R S 1800°F.

WEENE o D st S s i s b b b .032 Ib.

* Adjustable from 800 to 1200 psi.

HOT GAS REACTION CHAMBER
FOR LABORATORY USE

This unit 18 used as a “workhorse” hydrazine re-
action chamber to provide clean, hot, high-pressure
gas for test purposes.

Ideal for laboratory use, its flow rates range be-
tween 001 and .1 lb. sec., and may be extended in
either direction by changing nozzle and load orifice
sizes, Operating temperatures are between 1200°F.
and 1800°F. with pressures to 2000 psi.

The chamber is preheated by an electrical coil, a
feature which facilitates repetitive starting without
need for disassembly between test runs to renew
the catalyst.

The above picture shows CECO’s generator with
the pressure regulating and flow modulating valve
in position. For those who require a complete,
“packaged” system for providing a continuous
supply of hot gas, Chandler Evans can supply a
complete laboratory model hot gas generator sys-
tem including the fuel storage, pressurizing, purging
and pressure regulating elements in addition to the
gas generator reaction chamber described above.
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American Predicts Reasonable Gain

In Airfreight, But No ‘Bonanza’

New York—Air cargo will show a rea-
sonable, modest growth, American Air-
lines President C. R. Smith told the
New York Society of Securitv Analvsts,
but 1t will be a long, slow pull and not
the bonanza some have made 1t to be,

“There are more false prophets in the
arca of freight than in anv other phase
of aviation todav,” he said in response
to a question. “It's not some honanza
where evervbody will get rich, We
don’t expect anv boom in the freight
business until we get an airplane where
the costs are considerably less than to-
day. We all expect acceleration—but
reasonablv modest growth.”

He deseribed as possibly optimistic
estimates that cargo planes now on order
might cut costs 40-507%.,

Pointing out the dangers of buving
such an airplane now at 54-5 million
each when the economics of piston vs.
turboprop vs. turbojet powerplants for
air freight are still to be demonstrated,
he said that when American bought a
argo airplane it would be one the air-
line would operate 10 vears,

On this basis the importance of mak-
ing the right choice is apparent, he said,
indicating American does not greatly
fear competitive pressure in this tvpe of
equipment. “Nobodyv 15 going to get
very far ahead,” he said. “These davs
vou can get delivervy on an airplane 1n
a reasonably fast time.”

Was American interested n the
swing-tail Boeing 735 cargo plane, un-
vailed a few davs before the Analysts'
mecting, Smith was asked?

“T don't know whether we can make
any money now with those swing-tail

Risk in Mergers

Mergers are a preferable alternative
to return to subsidy if excessive competi-
tion forces some carriers into the red,
C. R, Smith believes. But a merger now,
he said, can be a visky thing.

If the Civil Aeronautics Board would
say it favors mergers, they would work
themselves out, Smith told the New
York Society of Security Analysts. There
would be no need to force mergers; if
the Board simply would not pav sub- |
sidy, the laws of ecomomics would take I
care of the situation,

Delay of two or three vears, which
conld be expected now, creates the risky
situation because of personnel problems,
loss of morale and other reasons, Smith
| said. Unless steps are taken by CAB to
reduce this delay by providing an indi-
cation of what the government wants,
Smith doubts if potentially logical mer-
gers will actually take place.
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airplanes or not,” he replied. “Besides,
we don't have the 55 million now to
buy them.”

Discussing various turbine-powered
arrcraft, Smith had the following to sav:
® Bocing 707. This is the most depend-
able airplane American has ever oper-
ated and has caused less difficulty than
anv other airplane for the carrier. The
problems that have occurred have had
considerably less  serious  implications
than others in the past,
® Lockheed FElectra. Fxperience with
this airplane and its Allison 501D turbo-
prop engine has not been greatly differ-
ent from that with the 707 and its en-
gine.
® Douglas DC-8, Based on American’s
experience with Douglas, this should be
a verv fine wrplame. But f American
had 1t to do all over again, 1t would shll
order the 707. The 707 15 faster—con-
siderably more than the 10 mph. Doug-
las will concede. This is explainable be-
cause the DC-8 is a little larger (though
cATTYINg no more passengers), weighs a
little more, has a little less wing sweep-
back. Given comparable powerplants,
the 707 always will be the faster.
® Sud Caravelle. This also 15 a fine air-
planc. On non-competitive routes it
should do verv well, but since it cruises
at less than 500 mph. it might not work
out as well on competitive routes.

e Convair 600, \With the Boeing 720,
which is due sooncer, it will replace Lock-
heed Flectras on some routes,

Load Factors

Load factors for the 707 have fallen
off from the averages in the 90s re-
corded in the first six months of jet op-
crations, Smith said. Thev are now
around S0%. Compared with initial
DC-7 load Factors, which averaged 76%
m the frst six months, the passenger
appeal of the jets is impressive, Flectra
load factors averaged 8§0% or better in
the first six months.

“Utilization is not sctting anv rec-
ords,” he said. The hgures are 7.48 hr.
for the 707 (5.22 hr. ramp-to-ramp,
showing the effect of taxi times) A
6.5 hr. for the Flectra. "We expect
to get all our airplanes above § hr.,”
Smith added, “and we got accustomed
to 10 hr. with the DC-7.”

Quoting from a Pratt & Whitnev re-
port, Smith said that in 250,000 hr. of
707 operation there have been 35 pre-
mature removals of the J'T5 powerplant
—or a ratio of 1.2 per 10,000 hr. "The
ratio for the P&W R2Z500 mston ¢n-
gine, which Smith said Amencan con-
sidered a very satisfactorv engine, was
2.2.9. Overhaul time on the J'1'3 15 now

American’s Earnings Rise

New York—American Airlines earned
516,091,000 net during the first nine
maonths of 1959, up from $13,325,000
in the like period of last vear despite a
pilots’ strike in January that rtesulted
| in a frstquarter loss of $278.000. The |
carrier’s third quarter 1959 net earnings |
totaled 57.264.000 compared with
56,123,000 during the third quarter of
1958,

Revenues for the nine months of this
vear were 5274117000, a gain of 1595.
Third quarter revenues totaled 5107 .-
211,000, a 26% increase. The third
quarter 1959 results included a net of
5424000 from sale of property, com-
pared with 5840,000 from this source |
during third quarter 1958,

American  carried 5,990,000 passen-
gers some  4.207.500,000 revenue pas-
senger miles during the nine-month
1959 period.

Adrtreight ton miles were up 6% to
69,723,000 for the period.

e — —

900 hr. and will go to 1,000 hr. soon.

Despite the engine’s fine perform-
ance, he said, there have been problems
with accessorics, including starting svs-
tem, water svstem, hre warming svstem
and lubrication system. One example
is the water pump. Spares were ordered
on an estimated life of 1,000 hr, In-
stead, cight or nine were replaced in the
first 100 hr. in one instance.

Operating costs are higher now than
American would like, Smith said, “With
the load factors we are showing today,”
he said, “we should be making more
monev. But we believe costs will come
down later on.”

A Dbig airplane like the 707 can make
a lot of money if used properly, Smith
added, but there is danger some carners
for competitive reasons may try to use
jcts on routes with marginal trathe po-
tential. In this case, he warned, it may
be shown that a big airplane can also
lose a lot of money when 1t's empty.

Continental Reports
Revenue Increase

Washington — Continental - Airlines
showed a third quarter total operating
revenne of $14,306,000, a gain of 79%
over the 1938 period, and a net operat-
ing income of $1,887.000 as compared
with $224,000 for the third quarter of
1955,

The airline’s operating income  wis
$31.772.000 during the frst nine
months of 1959, 57% above the com-
parable period of last vear, Net mcome
after taxes was 51,621,000 as compared
with a net loss of S444,000 in the nine
month period of 1958,
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Airline Aid Pact
Extended by CAB

Washington—Civil Acronautics Board
last week again approved a one-vear
extension of the six-member airline
mutual aid pact in the wake of strong
criticism from G. Joseph Ninetti, the
only Board member to object to the
plan originally approved in May (AW
Mav 25, p. 3Y).

Minetti's sccond  dissent  followed
CARB’s earlier rejection of a petition filed
by the International Assn. of Machin-
ists and the Brotherhood of Railway
and Steamship Clerks secking dis-
approval of the pact signed by Amen-
can, Capital, Fastern, Pan American,
Trans World and United airlines. The
Board's refusal to change its original
decision and its subsequent approval
of an extension permits the plan to re-
main in effect until Oct. 20, 1960.
Terms and conditions of the extension
amendment are the same as those of
the original pact agreement.

Grounds fEr its refusal to reconsider,
the Board said, were that no further
examination of facts was necessary since
none of the parties involved had re-
quested an evidentiary hearing; that
the original approval was based upon a
full record which indicated the pact
would not be adverse to the public m-
terest, and that the Ratlwav Labor Act
forbids government interference in
labor-management disputes and allows
the parties to “engage in reciprocal tests
of economical strength™ through col-
lective bargaining.

In his rebuttal, Minetti replied that
cven thnugh no request for an evi-
dentiary hearing had been made, “facts
of which we are currently aware . . .
should prod the board” into exploring
possible violations of the Railwav Labor
Act, Minetti said that, “if stripped of
presumption,” all that remained of the
majority decision was a  “see-no-cvil
neutrality,” Board interpretation of the
Railwayv Labor Act, he added, failed to
recognize that it had given the airlines
an anti-trust immunity and  possible
Railway Labor Act immunitv. The ap-
proval, Minectti said, also placed the
“considerable weight of the United
states government on the side of man-
agement.”

Pointing out that approval of the
pact had resulted in a counter measure
bv the unions which have formed a
similar pact, Mineth said the Board's
action has increased the possibility of
future airline strikes. Both the airline
pact members and CAB, he said, have
done a disservice to the remaining car-
ricrs whose reluctance to join the pact
indicates that the mutual aid plan is
not an effective means of settling man-
agement-labor  disputes.
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The Spoken Word—Part 11

Our air traffic control system will continue, for many vears to come, to
depend on voice communications, The total of all work done in the past
decade to supplant voice communications with something better can be
summed up by saving that we now use radar in certain locations (when 1t
works). The necessitv for automatic communications, visual displays, data
links and other sophisticated protuberances apparently are destined to
remain forever merely wishful thinking and not to become actualities. It
may not be generally realized how vital a part hand microphone techniques
plav in the over-all aeronautical structure nor the many ramifications they
produce.

The recent edict of FAA Administrator E. R, Quesada regarding the
vigilant presence of pilots in the cockpit touched oft a small explosion
which can still be noted on the Letters page of this magazine. From the

ilot's viewpoint there appears an ever growing list of violation reports
Fnr failure to observe other trafiic. The legal people of FAA reached such a
pitch at one point in their zeal to prosecute that it was only with consider-
able reluctance that thev were persuaded to drop charges against a pilot for
NOT taking evasive action when another plane passed his vicmity,

Recent Flight Record

But what do we reallv do about this situation? Here is the record of a
recent flight of a Lockheed Flectra from Washington, D. C., to Chicago.
It was a routine operation. There were no altitude changes, no unnecessary
calls for weather or miscellaneous information—all  transmissions  were
required. The flving time was 1 hr. 46 min. In this period there were 49
radio reports using a total of 19 different frequencies (two were airline com-
panv channels). This averages one transmission every two minutes and one
frequency change every five minutes,

Doesn’t sound too bad does it? But let's dig a little further. Most of these
contacts were position reports. These required the tuning of other radios to
navigational frequencies, the reading of charts to ascertain published bear-
ings and frequencics, the calenlation of estimated time of arrival at subse-
quent check points, notations on the fight log, cross-checking and liaison
between pilots to verifv all information, an occasional nod to passenger
relations and of course, flving the airplane.

Obsolete Communications System

Were these pilots goofing off? Doubtful. The simple, routine flight chores
required by our obsolete communications system do a good job of keeping
heads and eves in the cockpit. Yet the lawvers prosceute the pilot who s
caught up in this merry whirl and is doing his best to keep his cash custom-
ers right side up., |

Is it fair to sav that the pilot 1s lax if he fails to note an oncoming 1et
with a closure speed 1,000 mph. plus when he is required to shift his Mark
| eveball from mvopic to hvpermetropic sight every 60 sce. or so? The situ-
ation borders the ridiculeus. Surely it would be wrong to lay all of our
troubles at the door of communications—vet who can fail to note their
mfuence?

So we too will underscore the need for automatic methods for the future
but first we must emphasize the necessity for immediate action on voice
communicabions. YWe can IMProve these, we can reduce their numbers, we
can find new wavs of phrasing in order to convey more intelligence per
svlilable, This will ease frequency congestion and speed trafhe with greater
safety.
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AIRLINE OBSERVER

P Watch for the airline industry to renew its attack on a White House
proposal to increase the “users tax” by two and one-half cents for aviation
gasoline and by four cents for jet fuel. Shelved during the last session of
Congress, the proposal is expected to reappear at the next session and is a
part of the transportation study being conducted by the Department of
Commerce. Airline spokesmen say the hoped-for profits, which could be
obtained with an expected raise in air fares under the pending General Pas-
senger Fare Investigation Case, could be wiped out by the tax increase which
would hit hardest at jet operators. Eastern Air Lines estimates that the
four-cent boost would cost the company $6.8 million for 270 million gal.
of jet fuel in 1960. Estimates submitted more than a vear ago on the financial
impact of the increase indicate that 1960 operating costs would jump by $6.6
mithon for Umted; $8.8 million for "u:mnﬂn, and $7.6 million for Trans
World Airlines domestic operations.

» U. S. airlines also are searching for a means to combat any further boost in
aviation insurance rates, which they feel are already too high. British insurers,
who underwrite a largr: pcrct:ntage of the policies held by American carriers,
recently told delegates to the Intemational Union of Aviation Insurers that,
while several airlines complained that rates for jet aircraft were unreasonable,
premiums charged were justified in view of relatively heavy jet losses thus
far and the increasing cost of partial losses. The insurers say that jet claims
already paid raise the question as to whether the current premium rates are
satisfactory.

> Douglas Aircraft Co,, is working to climinate an unexpected 3-to-10 kt,
drag penalty on Pratt & Whitnev | 57-powered models of the DC-S upf:r,ating
under normal cruise conditions. Design change on engine pylon contour is
the expected fix, but the manufacturer also will try upper wing surface vortex
senerators, which gave a 7 kt. gain to the Boeing 707 clean-up program.
Dm;glda however, has little hope that generators will solve the problem, since
tests do not show an air flow disturbance problem at that location.

» Philippine Airlines will make a bid next vear for bilateral rights to serve
all routes between the Philippine Iskinds and the U.S. mainland that are
now served by Pan American and Northwest on their Pacific routes.

P Iraqi Airways is shopping for a $7 million purchase of jet or turboprop
airliners. A joint committee of technicians from the government-owned car-
rier and the Iraqi air force are rr:p{:rrh;dh studving offers from aircraft manu-
facturers in Britain, Holland, East Germanv and the Soviet Union. New
equipment would be used on planned routes from Baghdad to Moscow and
Peiping as well as to North Africa via Beirut, Rome and Madnad.

» Seventh air transport union may be included in the mutual aid pact pro-
posed last month by the International Assn. of Machinists, the Air Line
Pilots Assn., Flight Engineers International Assn., Air Line Dispatchers
Assn., Transport Workers Union and Brotherhood of Railway Clerks (AW
Sept. 28, p. 47). Request for membership has been submitted to pact mem-
bers by the Hotel and Restaurant Emploves and Bartenders International
Union, Large percentage of this union’s 450,000 membership is emploved
by airline food departments and catering services,

P Fastern Air Lines 1s spending S6 million for spare parts and support equip-
ment for its Douglas DC-S jet transport fleet. Breakdown shows costs of
$1.75 million for airframe parts; $1.5 million for engine parts and acces-
sories, and 51 million for instruments and electrical items. Ground support
equipment will cost approximately 5368,000. The airline also is spending
an additional $7 million for 34 spare Pratt & Whitney JT3C engines at a
cost of $210,000 each.

» Watch for a second revision by the Civil Aeronautics Board of its report on
the TWA Martin 404 accident which occurred at Albuquerque, New

Mexico, on Feb. 19, 1955. First amendment of the initial report was issued
in 1957,

SHORTLINES

» Bonanza Air Lines reports a 46.6%
increase in revenue passenger miles in
September over the same month of
1958, The local carnier attributes the
greatest gains in traffic to its Fairchild
F-27 turhﬂpmp transports. The carrier
now has its full order of six F-27s in
operation.

P Capital Airlines is adding Washing-
ton, Atlanta, Buffalo, Cleveland, De-
troit, New York and Pittsburgh to its
commuter ticket plan beginning this
week, Capital has been using the plan
between Minne: 1puliwf’5t Paul and
Chicago since Aug. 2. Under the plan,
passengers  holding commuter tickets
ean call the nearest Capital office, re-
scrve their space and Al in the ticket
themselves by marking the appropriate
embarkation and debarkation cities,
class of service, flight number, date and
the number of the reservation agent.

» Delta Air Lines airfreight volumes for
September rose 20% above September,
1955, to a total of 4,955,172 1b. The
airline says this is the highest figure for
a single month that it has recorded.

» Empire of rthmpu plans to construct
or improve five airports within the
country at Addis Ababa, Asmera, Dire
Dawa, Jimma and Bahar Dar. [u'lprm-'ﬁ-
ments at 29 other internal airports are
also included in the $24 million line
of credit granted by the Export-Import
Bank in Washington, A portion of the
loan was allocated to Ethiopian Airlines
for three Douglas DC-6 aircraft.

» MacRobertson  Miller  Airlines of
Australia expects to take delivery of a
FFokker F-27 turboprop transport some-
time in late November and 1s schedul-
ing flight operations of the aircraft be-
fore Christmas.

> Northwest Airlines is now operating
LLockheed FElectra turboprop schedules
on its Chicago, Atlanta, Tampa/St.
Petersburg and Miami route, ﬂxinﬂ two
round trips daily in first class, air coach
and night coach conhgurations.

» Portland Intermational Airport re-
ports that 653,544 passengers were han-
dled during the first nine months of
1959 as compared with 365,217 han-
dled in the same period of 1958.

> Western Air Lines plans a 25-cent
quarterly dividend payable on Nov. 20
to stockholders of record on Nov. 6.
The carrier’s estimated level of operat-
ing revenues for September is 55.‘3‘ mil-
lion, with a per share eamning for the
first cight months of the year of $3.10.

Organic rubber seals fail rapidly when exposed to the
sun's ultraviolet rays, ozone, rain, sleet or snow. Plastic-
1zers used in the rubber to give low temperature flexibility
leach out, causing the seals to harden and crack and bond
to mating surfaces. Frequent and costly changes are nec-
essary to maintain an effective seal.

CHR silicone rubber seals on the other hand provide
excellent resistance to the destructive attack of sunlight,
time, weather and ozone. Though initially higher in cost,
silicone rubber is actually more economical in the long
run due to a superior combination of properties. which
assure a more permanent, more dependable seal. Silicone
rubber with high tear, flex and abrasion resistance, even

Chl IR
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Weather-proof silicone rubber seals last longer than organic rubber...reduce costs

after long weather exposure, is most economical for many
ground support equipment applications.

The advantages of silicone rubber have long been recog-
mzed by aircraft manufacturers and it is used extensively
on all commercial and military jet aircraft in the form of
inflatable canopy seals, fabric-covered aerodvnamic seals,
airframe and engine seals, firewall seals, door and window
seals, gasket and coated fabrics.

CHR speciahizes in the compounding, fabricating and
development of silicone rubber seals for jet aircraft and
missiles, As skilled fabricators of silicone rubber com-
bined with fabrics, Teflon® or metals, we can help vou
solve vour sealing problems. We invite your inquiry.

COHRIlastic Aircraft Products: Airframe and engine seals, firewall seals and coated fabrics.

CONNECTICUT HARD RUBBER COMPANY

CHR Sales Offices » Atlanta « Los Angeles «+ St. Louis « Seattle

*Reg. T. M. DuPoni Main Plant - New Haven 9, Connecticut
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AERONAUTICAL ENGINEERING

ROLLS-ROYCE Tyne 12 Mark 515/10 turbine engines power the CL-44D-4. Each engine generates 5,305 eshp. at sca-level takeoft.
Three-view below shows sweep of swing-tail. The CL-44 is a cantilever low-wing airplane of two-spar box wing structure.
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PROTOTYPE Canadair CL-44D-4 turbine-powered Eurgn;l‘mnp transport, one of 12 CC-106s ordered by the Roval Canadian Air Force,

is scheduled to make its first Aight this month. This aireraft is a side-loading version; the first swing-tail will be No. 9 aircraft. i ‘—lli. ik
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SIDE-LOADING vehicle at intermediate base (left drawing) would lift and transport 32,500 b, loads, raise them to CL.-44's floor level.
Trollev at permanent base (right drawing) would pass over roller-equipped ramp and variable-height platform.
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How Liquid Hydrogen
came out of the lab

These new high-speed turbo-expanders hold the key
to produecing Liquid Hydrogen on a tonnage basis.
They make it possible to hiquefy this ultimate fuel
al low cost for the first time. Specially designed by
Air Products for the Air Foree Tonnage Liquid
Hydrogen Facility at West Palm Beach, Florida,
they are the latest examples of how Air Products
experience and skill in ervogenies apply laboratory
technology on an industrial scale, to meet specific
requirements.

Air Produets engineering know-how and ingenuity in
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all phases of low-temperature processing are at your
command—to solve unusual gas separation problems,
to develop entirely new processes and make them
practical, to design and manufacture special ervo-
genic equipment, to supply all vour low temperature
process needs. Our complete range of services includes
research, engineering, manufacturing, plant opera-
tion and field service. We invite vou to discuss vour
ervogenic future now. Write or call for full informa-
tion. Air Produets, Ine., Allentown, Pa. Phone
E Xpress 5-3311.

Heh PRodiicte

...INCORPORATED
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along with the first swing-tail version.
will be used in the flight test program.
Certiheation of the CL-44 15 expected
to occur abont 15 months following
hrst Hight,

Four aircraft—No. 2 through 5—are
currently on the production line. No. 2
15 scheduled to fiv in February.

CL-44 15 a denvative of the Bristol
Britannia, but with a lengthened fuse-
lage (an extra 12 ft. 4 in.), higher gross

werght (a 25,000 Ib. merease) and more
power (additional 1,285 eshp. per en-
gine). Designed progressively through
the piston-engined CL-28 Argus by
Canadair, Ltd., a subsidiarv of Gencral
Dynamices, it will carry a maximum pay-
load of carzo—63,991 1b.—2,500 naut.
mi. with 2 hr. tuel reserve.

[t will carry 172 economy-class pas-
sengers—37.630 1b.—3.500 naut. mi
with the same reserve. Range with

maximum fuel 15 4.910 nant. mi., plus
2 hr, holding at 15,000 ft.

A Canadair study indicates that the
CL-+44D-4 1s capable of carrving an av-
crage 28.67 ton pavload between New
York and London at an average direct
operating cost of 5.42¢ a ton mile
(nautical). On a Gander-Shannon stage
the direct operating cost per ton mile
averages out to 4.91¢. With the air-
plane’s growth capacity, Canadair savs,
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J85 SPECIFICATIONS

JB85-5 J85-7
Thrust 3850 reheat
(SLS, Mil.) | 2500 2450
SFC classified classified
Weight (Ibs) ‘ 5235 325
Length (in.) 104 39.3
Max. Flange (in.) | 21 ‘ 17

*

A

General Eleciric J85 engines are now in production at
the Company's Small Aircraft Engine Deplt., Lynn, Mass.

NEW

General Electric

J85 turbojet
helps reduce

airframe size,
weight, cost...
hoosts mission
performance

being air dropped from o B-47 during flight test,

McDONNELL'S GAM-72 DECOY MISSILE, powered by Gen-
eral Electric’'s JB5, will give the U.5. one of today’s most
effective diversionary weapons. The GAM-72 is shown above

SMALLER AND LIGHTER than comparable turbojets,
General Electric's new J85 reduces airframe size,
makes possible significant savings in airframe
weight . . . corresponding reductions in airframe

COSLs.

RATED AT 3850 LBS REHEAT THRUST, and 2500 lbs
dry thrust, the J85-5 weighs only 525 lbs, Its
missile counterpart, the J85-7, delivers 2450 lbs
thrust . . . weighs only 325 lbs,

SHORT AND COMPACT, with a better than 7 to 1
thrust-to-weight ratio and low SFC, the J85 makes
possible greater mission capabilities.

PERFORMANCE PROVEN, the J85 has accumulated
more than 6000 test hours. On North American’s
T-39 utility transport, individual prototype (50-hr)
Y J85's have logged over 85 hours of engine flight
time before overhaul

DURING ALTITUDE TESTS at Arnold Engineering De-
velopment Center, the J85 has exceeded thrust and
SFC guarantees, At Wright Air Development Cen-
ter rugged environmental tests have demonstrated
the J85's low temperature starting and accelerating

characteristics.

THESE EXAMPLES are typical of the rigorous flight,
field and factory tests that have verified J85 rugged-
ness, reliability and safety margins.

The J85 has been developed under USAF contract
and is now in production.

A MNEW ILLUSTRATED BROCHURE that describes General
Electric’s JB5 engine is now available. For your copy, write
Section 233-23, General Electric Company, S5chenectady, N. Y.
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NORTHROP'S N-156F “FREEDOM FIGHTER" AND T-38
“"TALON" TRAINER—With lightweight, compact General

Electric JB5 engines, these high performance, low cost air-
craft offer significant airframe size and weight savings.

ﬁvgmss ls Ovr Most Important Product

GENERAL @2 ELECTRIC
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SMALLEST ANALOG COMPUTER EVER MADE

FITS YOUR LAP, YOUR DESK, YOUR BENCH!

Until now, the engineer, teacher, or scientist who
needed an analog computer on the job faced an
awkward situation. He could take his problem or
class to a computing center and wait his turn or,
after a thoroughly cumbersome undertaking, set up
a big computer on the site. In any event, the task
was costly and time consuming.

WEIGHT: 23 POUNDS

A complete computer is only 5%" high, 19" wide,
and 10%" deep. By simply removing a few screws,
the problem board tilts up for rack mounting.
The Donner 3500 furnishes big computer perform-
ance In a tiny package. Up to three computers can
be slaved together for 10, 20, or 30 amplifier problem
solving capacity. Choose 0.1 or 1.0 percent computing
components. Amplifiers are available in both stabi-
lized and unstabilized forms. Anytime, unstabilized
amplifiers can be converted by adding a plug-in
component,

OPERATION SIMPLE, APPLICATIONS BROAD

If you can run a slide rule, you can use the Donner
3500. It’s just that easy, Most dynamic equations

can be solved and demonstrated. You can solve servo-
loop and process control problems on the job with no
loss in time. Alternately, use it in the lab as a pre-
cision power supply, a low-frequency oscillator, wave
analyzer, or function generator.

PRICE

Prices for the Donner 3500 complete and ready to
work including the “extras” range from $1200 to
$1800. This includes potentiometers and a nominal

selection of computing components. A full comple-
ment of accessory equipment such as function gen-
erators, transport delay generators, and multipliers

is available.

WANT MORE INFORMATION?

Your nearby Donner engineering representative will
be happy to give you complete information on the

Donner 3500 and arrange a demonstration. Or you
may write Department (0811.

DONNER comeany ™

CONCORD, CALIFORNIA
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DETAIL DRAWING shows how controls break when CL-441D-4 tail section is swung open.

over 75,000 1b. of pavload ultimatelv
could be camried on this stage with a
resultant cost decrease.

Maximum pavload, carried on a New
York-Los Angeles route segment, would
result in an average direct operating
cost of 4.41¢ per ton nautical mile,
Canadair reports.

Operating weight emptv of the CL-
44D-4 15 91,728 1h. Maximum for take-
oft 1s 205,000 1b.; for landing, 165,000
. Wing span s 142 ft. 5.6 in. Over-al
length 1s 156 £, § 1in. Main cabimn Aoor
area 15 1,050 sq. tt. Cabin volume 1s
(,380 cu. ft.: lower (underfloor) com-

partment volume is 1,011 cu. ft. Fuse-
lage structure 1s designed for a maximum
working differential pressure of 8.33 psi.
and a muinunmum ulbmate differential of
16.67 pst. Mam cabin length is 98 tt.
7 1. front bulkhead to swing-tail jont
15 34 ft, 6 1.

Swing Tail

Swing tail allows ftor cargo to be
loaded directly into the full cross-sec-
tion of the main cargo compartment,
the tail area and the aft bellv compart-
ment. In addition, cargo mav be loaded
through the hvdraulically operated 6 ft.

Route Cost Breakdown

(Bosed on Seaboard & Western System)

— — —

Crew Salaries. . . .
Crew Travel, perdiem...................
Crew Transportalion. . ..................

F & TBER oo ims v R R e :
1 - | R SRS S Y S S

Landing Fees. .. ......ccoocvnvinnins S
Flight Communication.................. i

Miscelloaneous Crew Costs. . . ... ....... .,
Employe Insurance & Taxes. .. .
Training & Non Revenue Flying. .. ..

TOTAL (Flying Operations). . ...... L 1
Trip Time (OFF/ON). ... .......... (howurs)
Cost/Hour®, Maintenance. ... ... . .. (%)
Trip Cost, Maintenance, . .. ....... (%)

TOTAL TRIP COST for Flying Operations &
Maintenanece. ... ...... .. i (%)

Trip Cost
Cost New York-Frankfurt & Return
per Gander Stop MNon5top

Hour Westbound Shoannen-New York

—_— = [

overhead.

* Maintenance Cost per hour is based on OFF/ON time. and includes maintenance

76 1,830 1,842
96 96
1.50 | 3610 36 . 40
3,010 20 2,787.20
50,50 50 90
1,729 50 1,406 65
75 75
1.50 3610 34 .40
2. 28 54 90 55 30
1000 240 .70 242 40
7,159 00 6,628 25
22 57 22 91 |
200 200
4,514 4,582
11,673 11,210
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INFRARED
DETECTION

Mum's the word
with Infrared Detection.
Because our IR detection system
is totally passive, it denies the
enemy knowledge that he is being
observed. And those few extra
seconds gained before an enemy can
bring countermeasures into effect
can make the difference
between a “kill"”" and a "miss.”

Advanced Infrared Detection and

Tracking Techniques may well provide
the answer to your systems
requirements or special applica-
tions. Call or write us for some
IR facts.

AND LET US SEND YOU SOME
HIGHLY INFORMATIVE INFRARED
LITERATURE, FREE ON REQUEST.

AVION

FOREMOST IN AVIONICS
AVION DIVISION

(0 Cf INDUSTRIES INCORPORATED
11 PARK PLACE, PARAMUS 1, N. J.
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If you are or would
like to become
a space veteran...

DOUGLAS AIRCRAFT COMPANY
MISSILES AND SPACE SYSTEMS

has immediate openings
in the following fields—

Electrical and Electronics:

Control System Analysis & Design
Antenna & Radome Design

Radar System Analysis and Design
Instrumentation

Equipment Installation

Test Procedures

Logic Design

Power System Design

Mechanical Engineering —
Analysis and Design of the following:

Servo Units

Hydraulic Power Systems

Air Conditioning Systems
Missile Launcher Systems
Propulsion Units and Systems
Auxiliary Power Supplies

Aeronautical Engineering:

Aerodynamic Design
Advanced Aerodynamic Study
Aerodynamic Heating
Structural Analysis

Strength Testing

Dynamic Analysis of Flutter
and Vibration

Aeroelasticity

Design of Complex Structure
Trajectory Analysis

Space Mechanics

Welding

Metallurgy

Physics and Mathematics:

experimental Thermodynamics

General Advanced Analysis in
all fields

Computer Application Analysis

Computer Programming and
Analysis

Mathematical Analysis

For full information
write to:

Mr. C. C. LaVene

Box 620-M

Douglas Aircraft Company, Inc.
Santa Monica, Calif.
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Maximum level speed (135,000 1b.):
M. (above 16,200 ft.)
Maximum level speed (135,000 1b.):

M. (above 200600 ). .. .....

Feomnomical ermse (135,000 1b.):

Feonomical ermse (1535000 1b,):
Yo

M. (above 25,000 ft.).

BT :
assenger. . ... ...
METVIE eI, . v vc v v s iy

=GO = i . Miaoh .63

N A S S g 1 Ry T (o T s Ay B e A SR 278 kt. EAS

\?'ll - EE @R mop R O pw E R
M. labove ZLA00 H.). o0 iisvs s

........................ 275 kt. EAS
.......................... Mach 63

Stall speed (165,000 1b., 45 deg. Aaps). LU AR AT
Initial rate of climb (205,000 Ib., 13,500 rpm.) . .

| Time to climb to 20,000 ft. (max. takeoff weight). ...................00, 45 min.
| Takeoff distance over 35 . (205,000 0b.). - .- i, 7,660 ft.
Landing digtaner over 50 £ (163,000 Ih.): oo iiviiviiiiiiuiiavans 6,780 ft.
R.'mgl:, max. fuel, 2 hr. holding, at 15.000 ft.;
BN o o e v e acu scn s s i v e s ey s RN EEEOE. S,
ERRSRIIEOT oy s v N S S SR S R R R R S 4,910 naut. mu.

Rimge, max. paylead. 2 hr. holding, at 15,000 ft.;

.......................... 0,000 .

Canadair CL-44D-4 Performance

.. 306 kt. EAS

. Mvach .63

250 kt. EAS
oy v o Mach 63
 95E kE IEAS
1190 fpm.

L 2.500 naut. mi.
. 3.500 naunt, mi.

I in. x 7 ft. 9 in. forward cargo door,
l'orward helly compartment s loaded
through a 2 ft, 6 in. x 4 ft. 4 in. door
1 [hf_ starboard  side,  Hinged  tal
wamgh to ngh! ermtl’rmfr Imr:lmrI and
unleading of 32.5 tons of cargo i 19
min, “*-.'l ble volume will accommodate
heavy trucks, pipes and missiles such as
the Emmg Bomarc or the Nike ground-
to-11r weapon svstems.

The tail itself is hvdraulically oper-
ated from power m]:rphui by the anxili-
ary power unit, Tail is positively locked
and requires no manual disconneets of
flight controls, hvdraulic lines or elec-
trical cables. Hinges and actuator arc
designed to uiﬂhhm{] wind conditions
up to 60 mph. Safety svstem prevents
aperation of actuator if any one of the
cight door latches is engaged. Engines
cannot be operated above a predeter-
mined power setting unless all latches
are engaged and locked.

[Inflatable scal at fusclage break pre-
vents loss of cabin pressure. In addi-
tion to the imfated seal there 1s a tubu-
lar seal, a secondary weather seal for
rn and water.

Rudder. elevator and clevator tnm
control 15 transmitted lenugh the fuse-
lage break bv a svstem of bevel gears,
levers and push rods. providing a |':m|
tive sclf-centering mterface.  Control
connections are r['t'f:hSL'il to prevent dam-
age occurring when fuselage 15 open,
Pressure for hvdraulic locking of the
control surfaces 1s transmitted by fexi-
hle hases which require no disconnect.

Method of latching the swinging rear

fusclage (which will be interchangeable
and which will hold 3,000 Ib. of tlarnm
to the forward fuselage is by means nf
hvdraulically actuated pins located |
the box frame of the rear portion. F'H‘J,'-.
with the fuselage closed, join with
tongue htting in the forward fusclage.
Fach pm, at the end of its extended
stroke, operates a microswitch. When
all pins are fully home, pilot indication
is available on the flight deck.

Jacks operating the ilt{lnng pins have
internal hvdraulic locks which cngage
when the jacks are fullv extended. To
ensure  that 1i|'|I|bLh|llg cannot be sc-
lected in flight, Canadair intends to

provide a hvdraulic-lines disconnect and
stowage facility on the exterior of the

airplane to be operable by ground crew
member only, and then {Jn]t if all latch-
ing pins are fully home.

['his disconnect will isolate the fluid
m the pin jacks and in the main oper-
ating jack, switch oft pilot visnal indi-
cation, and disconnect the throttle lock
so that engines can be fully operated.
Physical location of the rear part onto
the forward ﬂuthL is maintamed bv
torsional shear carrving attachments in
the form of tapers and imternal cones,
located centrally between each pair of
latching pins.

Swing-tml hinge httings are fabricated
from steel forgimgs and high-strength
steel sheet, Tail structure 15 beefed up
at the break, including a heavy thrudu:l
frame, a multiple web frame either side
of the break with machined 70 to 73871
extruded caps. The eight shear pins take
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Spae veteran at the age of two

The Air Force THOR, built by Douglas and three associate prime contractors,
shows how well a down-to-earth approach to outer space can work. Since
its first shoot early in 1957, it has had more than forfy successful launch-
ings...at a variety of jobs from re-entry vehicle testing at ICBM ranges to
placing satellites in orbit. Initial planning for THOR included volume pro-
duction tooling, ground handling equipment and operational systems. This
typical Douglas approach made the giant IRBM available in quantity in
record time, and THOR has performed with such reliability that it has truly
become the workhorse of the space age. Douglas is now seeking qualified
engineers and scientists for new projects with even more exciting prospects.
Some immediate openings are described on the facing page.

Robert Johnson, Missile and Space Systems Chief Engineer, reviews
i results of a THOR-boosted 5000 mile flight with DO U G I. AS
Donald W. Douglas, Jr., president of

MISSILE SYSTEMS [l SPACE SYSTEMS l MILITARY AIRCRAFT [l JETLINERS Il CARGO TRANSPORTS [l AIRCOMB Il GROUND HANDLING EQUIPMENT



CRUCIBLE

. Lowering a consumable elec-
trode into a vacuum arc furnace.
Metals produced by vacuum
melting are “cleaner” and there-
fore offer improved strength, duc-
tility and longer fatigue life.

b. Titanium, more than 1000 Lbs.
of it, saves 800 lbs. in Convair
880 because of metal's high
strength/weight ratio. Principal
use is in fet engine pods, ailer-
on, stabilizer, and tail assembly.

€. Crucible Vacuum-Melted
Bearing Steel makes stronger,
longer-lasting bearings. Rejects
during manufacture and early
failures are virtually eliminated.

d. Vacuum-Melted 4340 was spe-
cified for hook pivot pin of bomb
rack and rocket launcher when
air melted steels failed to with-
stand 4% hour destructive vibra-
tion tests.

NEW TITANIUM ALLOYS, HIGH PURITY METALS PROVIDE

IMPROVED PROPERTIES FOR MISSILE DESIGNERS

everal new titanium alloys may prove
o be the answer to designers’ needs for
mproved tensile and fatigue strength,
uctility and corrosion resistance in air-
ralt and spacecraft materials,

One of the alloys is Crucible B-120VC A.
his new, weldable alloy has the highest
trength/weight values of any structural
1aterial available. At 220.000 psi, its
rength/weight ratio is equivalent to that
f steel at 360,000 psi. And it maintains

S Etl‘Enth_.-"'m:*i;:;ht advantage for short

times at temperatures up to 1400° F,
Furthermore, B-120VCA is “Formage-
ahle™® (readily formed in the “soft™
solution annealed condition and then
strengthened by age-hardening),

As this is written. about 50 aircrafl
and missile manufacturers are lesting

Crucible B-120VCA samples, They're

reporting: (1) it’s easier to fabricate than
any other titanium alloy; (2) it seems
ideal for rocket motor cases, structural

members. rivets and other components,

Several other critical design problems
are being solved by Crucible vacuum-
melted steels and superalloys. Some Cru-
cible alloy and tool steels, for example,
possess tensile strengths in the 280,000/
300,000 pei range and even higher. Up
[0 now, gt.‘.lﬁng uniform transverse duc-
tility at this strength level has heen a
problem. Crucible solved it through vae-
uum melting.

These developments are typical of
Crucible advances in specialty steelmak-

ing. They’'re possible because Crucible is
completely integrated—and because
Crucible pioneered in the development
of titanium, the high temperature alloys,
and in vacuum induction melting and
vacuum arc remelting techniques,
Today, Crucible’s experience—and

newly-increased capacity for vacuum arc
remelting of its own special air melted
and vacuum induction melted electrodes
—provides industry with a complete range
of High Purity Metals at lowest cost.

If you'd like to know more about this
work, read: “Titanium for Aircraflt and

Spacecraft” and “Quality Aspects and
Engineering Properties of Vacuum Melted
Super Alloys and Steels”. Write: Crucible
Steel Company of America, Dept. AK-17.
The Oliver Bldg., Mellon Square, Pitts-
burgh 22, Pa.

STEEL COMPANY OF AMERICA




fore and att loads; wedges take care of
torsional loads.

Canadair is building a full-size func-
tional nmLLnl} of 100 in. of structurc
cither side of the break-line, including
all latching mechanisms and control
breaks, which can be loaded to the limat
loads for the actual airplane,

Main cargo floor consists of plywoaod
panels & in. thick, except in the area
above the wing where & in. plvwood
pancls are installed. Panels are flush
with six floor tracks. Cargo compart-
ment extends from the front edge of the
front cargo floor (Station 233) to the
rear pressure bulkhead (Station 1406).
Tracks provide 5.000-1b. cargo tic-down

pomts on a 20-n. .f:{riu.l: two outboard
tracks provide for 10,000-1b. tie-down
points 40 . apart.

Allowable unit floor loading, from
Station 233 to 1257 (lunge) 15 300 Ib.
sq. ft.; from Station 1257 to 1406, 150
Ih./sq. ft.

The CL-44 has been designed to
operate from permanent bases with spe-
cialized equipment and a large volume
of cargo, trom hxed l'I!tLH‘J'ILf_I].ItL bases
with hlm]:rh* cargo handling Facilitics,
and from 1solated lII':L{]HJ]}]]Ld bases. In
all cases, the company feels, mechanical
loading times are consistent with air-
craft refueling times.

Mechanical loading svstem 15 based

THOR'
MISSILE

CHEMICAL
COATING

by

RINSHED-MASON

* Produced by
Douglas Aircraft,

Santa Monica, Cahif

The Rinshed-Mason chemical coating covering the THOR* missile
will tolerate temperatures upwards of 550°F. at the rate of 10°F.
per second temperature rise. Air dries to a high gloss in less than
30 minutes. Excellent salt-spray and humidity resistance. Avail-
able in White (Q51W807), Blue (Q51B813), Red (Q51R806), and
Black (Q51K806). Rinshed-Mason maintains extensive research

and production facilities for special finishes and
chemical coatingsforaircraft, missiles, and spacecraft.

RINSHED-MASON coumrany, 1~c.

w 10, Michigan -
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Anaheim, California -

Windsor, Ont., Canada

on a termmal buillding consisting of
receving and {lutnhnhnﬂ docks, Toad-
g and unloading arcas .1IH.| a 90 x 20
ft. trolley mounted on flanged wheels.
The !m]iu large enough to carry two
complete |1r{.T.|Ft pallet '|1m{1h traverses
sideways between the loading-unloading
areas, Preloaded pallets are moved from
the lpading area to one side of the trol-
lev; cargo to be unloaded is winched oft
the aircraft to the vacant side of trolley,
which then traverses sidewavs, I}Il']l'l‘-""ll'l'-'
outgoing cargo n line with aircraft .m:E
mcoming cargo agamst unloading arca.

\ roller cquipped ramp and vanable
height platform joins the trolley to the
lm.lft and allows adjustment for any
LIL]H“L in height of the aircraft floor.

I'or mtumuh ite bases, use would be
made of a sideloading vehicle capable
of lifting and transporting 32,500 1b.
loads. With the hinged tail open, the
vehicle would carry a  40-ft, roller
L{]m]}[n:l master |:|i]hl‘ to the airplane,
raising it to floor level. Pallets from the
,uru.lft load would be pulled out via
portable winch, Airplane would be
loaded by reversing  this  procedure.
Canadair fecls that with two loading
vehicles and four men, the amrplane
could be completely loaded or unloaded
m about :Llffhr minutes.

Isolated Base System

For isolated bases. a Canadair de-
signed svstem ubihizes a three-way ramp
constructed of magnesium ._!"D‘i.' In sec-
tions 10 ft. long with tracks 2 ft. wide
and an over-all uullh of S8 ft. Disassem-
bled, the svstem can be stowed in the
aft belly compartment together with
cross members, the hvdraulically oper-
ated self-compensating jacks and the
cargo handling dollv.

Either surface of the ramp can be
used for cargo handling. One side con-
sists of tracks which are wide enough
to carrv a truck or provide a walkwav for
manual loading-unloading. Inboard sec-
tion is channcled to clt.{.{ﬂ'l'lill{}{] ite the
four wheels of a cargo dollv, operated
by means of the ]}mt ble winch. Use
nf a portable gantry, capable of lifting

8,000 1b., is proposed for h‘mc'llm-:-
n:rah:d loads (engines, aircraft compo-
nents, etc.). The gantry also can be
stowed in the aircratt.

The CL-44 is a cantilever low-wing
airplane of two-spar box wing structure.
[t has a minimum number of chordwise
ribs. Stress-carrving upper and lower
slins are stiffened I:n spanwise stringers.
Material in general 15 7075 aluminum
allov except For the main wing under-
surface. which is of 2024-T3 d]cl sheet.

Primary wing structure consists of a
tapcred box-spar in which bending
loads are distributed between the skin
and closelv spaced stringers.  Major
fatigue advantages are lack nf large cut-
nnt*: in the Imwr skin inboard ﬂf the
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from underseas to outer space

A NEW
DIMENSION
TO CREATIVE
ELECTRONICS

SPACE ELECTRONICS

930 Air Wav. Glendale 1, California

Space Electronics Corporation is a young organization devoted to elec*ronic
techniques and systems for application to missile/space technology. Our technical
interests encompass the full definition of ‘space’—from beneath the water and earth,
into the air and beyond. Having completed our initial year, we take this opportunity,
for the first time, to inform the broad scientific community of these interests and of
the growing company and proven capability that stands behind them.

Under contract with the Department of Defense, NASA, and the missile/ airframe
industry, Space Electronics has already contributed such new concepts and develop-
ments as sub-surface electromagnetic communications; Digilock, a pulse code system
of telemetry from deep space; SARUS, a satellite system for search and rescue
missions; a guidance element to the Explorer VI: as well as other engineering
contributions to the Titan, Minuteman, and Mercury programs. Several new con-
tracts plus modern, new facilities now point to intensified efforts along these and
broadened lines. In addition to its strong contract base, Space Electronics enjoys
substantial fiscal support.

The record shows we are characterized by rapid growth and movement, revolving
around an engineering staff which is young yet experienced in missile/space
technology. Indeed, the experience of our team dates back to the nation’s earliest
missile and space programs.

Engineers and scientists—qualified to help mold a growing program and equipped
to assume ready responsibility —are invited to inquire. Our technical program, sup-
porting services and benefits are designed to aid the engineer’s career.

CORPORATION

CHapman 5-7651
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1925—The original P&WA
Wasp was the first radial
engine to reach 400 hp. This
| engine, and iIts more power-
; ful successors, helped bring
world leadership in air power
to America in less than five

.l years.
: PSR B e W4
‘ ~ . e — 2 . = A
' 1930s—P&WA power in early
| airliners pioneered the trans-
z= i ' i continental and transoceanic
INTERNATIONAL convertible passenger-cargo version of the Canadair CL-44 accommodates 72 passengers. operations of U.S. flag car-
outer auxihary fuel tank, lack of trans-  are doubleslatted Fowler tvpe, consist-  are installed along the trailing u;lE;L ol
port joints and no change in direchon  ing of four scctions of aluminum allov  Rudder movement from neutral is 18
of manv major structural members.  stressed skin construction mounted on th"r
Metal-bonded lTamimations at chordwise  load carrving rollers which move on Landing gear is hydraulically actu-
joints aimm at reducing stress concentra-  curved tracks. Naximum deflection is  ated. ].kuh main gear leg consists of a 1940s—P&WA and its li-
tion. The structure is scaled to form 45 deg. heavy  forked |]mm11um allov forging censees delivered over six
imtegral tuel tanks, Spoilers—hinged slats on the upper  attached by two pins to the main gear hungred million horsepawer
wing surface—are clectrically actuated  piwvot fittings mounted on the rear to the war effort, half of all
Fuselage Structure 'md:]u'« nchronized with aileron servo-tab  spar.  Leg 1 ] the HOJSEACWeE pameling i
. | o _ 17 1 : | £ wuses  an oleo-pneumatic combined American air
Fuselage 1s semi-monocoque and of  movement. The spoiler svstem s in- h.]l'.'-.UJ]]Ii a]mhl. strut and a bogie beam forces.
circular cross section.  Loads are dis-  operative at speeds exceeding 200 kt, 1s attached to the lower end,
tributed between skin made from 2024-  Travel 15 from zero to 48 deg, .
'3 alelad, continuous  longitudinal Horizontal stabilizer is of aluminum  Main Gear
stringers and ring frames 1Ihll‘.IL from allov stressed-skin construction.  Re- Main gear incorporates cight wheels
T": 1’6y nmhrm] L:_:I‘L"'-.‘-.' and afl en- movable. it lh_]m]’ﬁ.'tl to the aft portion  and brake assemblics. four to Llih gear. 1950s—P&WA developed
trance doors open mward and shde  of tuselage. Flevators are made in two  Wheels on cach side are muuﬂtL{] 111 high-power, low-fuel-con-
longitudinally on tracks. Iinged, - scparate spanwise sections, of aluminum  tandem pairs. Fach wheel incorporates sumption jet engines for
mm!npuun:r hatch sits in the rnrrf of allov with metal skins stiffened by an individual brake assemblyv. Wheels bombers, fighters, tankers,
the crew compartment and four over-  rveted and bonded stringers and ribs,  are mounted on axles inserted in a beam n‘_u'S_siIEE and commercial jet
wing emergency ground exits and two  Ilach s supported from the horizontal — which is suspended in a fitting integral airliners .,
]HﬂngL L]I:HH'*-. are provided. stabilizer rear spar by four hinge ribs.  with the shock strat piston. Trock thus . AND THE STORY
Ailerons are made with two separate Travel limits are 30 deg. up; 15 deg.  tormed can rock fore and aft. An anhi-
spanwise sections of aluminum allov  down, skid svstem 1s icluded. Nose zear in- OF FLIGHT HAS
skins stiffened by nveted and bonded Three outer tabs act as servo tabs;  corporates a dual wheel: steering angle ONLY BEGUN.
stringers and nmibs, Adleron control sur-  the mmner tab as a trim tab, 15 50 deg. left or night.
races arce free-floating, and control s 'in also 15 aluminum allov stressed Main gear retracts #ft into the nacel-

cffected by operation of trailing edee  skin. Rudder, made in two separate  les; nose gear retraction is forward into
servo-tabs. Atleron movement from neu-  portions, is supported from the fin rear the fuselage. Main gear takes tubeless
tral 1s 21 deg. up, 15 deg. down., Flaps  spar by four hinge ribs. Four servo tabs  tires 40 x 12, of 20-plv rating. Nose

[

"

STA STA  STA STA §TA ST P OWE R The exciting conquest of space depends on power—and power 15 Pratt & Whitney
0 151 728.5 &8%.5 1237 1404 - AL : e R e T . Jre . punss all »

. 5 000 LB CARGO TIE DOWN 10,000 LB CARGO TIE DOWN Aircralt’s job. One of America’s newoest space projects, for example, will depend on
TA ¢ ! 2 : 3 5
| I -. IS I HE an advanced, high-energy upper stage rocket propulsion system, the XLR-113,

NAVIGATOR
desiened and developed by Pratt & Whitney Aircraft. The system draws heavily on

Pratt & Whitney’s unmatched experience in handling liquid hydrogen fuel.

KEYI!

| This is only one of many projects which demonstrate that power is indeed the key

| mo.PANEL— 7 Pt —,—E\E! _ £y to ﬂiL_’JII_ Progress.

~ BUFFET | FWD | TRAC K5 AFT g -
CREW u'u'frmr ENTRANCE M ENTRANCE ' o ki
CARGO DOOR "8 40" 30°
KTZ = /r /7 /,,{/;,;/H 2 /,_,,, PRATT & WHITNEY AIRCRAFT
|r I_ TOTAL CABIN LENGTH 98.7" TOTAL CABIN VOLUME 6380 CU. FT. | x‘/ East Hartford, Connecticut f.__.f'._-;_;.:;_’-":*- -“.“
PLUS 1011 CU. FT. IN UNDER FLOOR HOLDS %
_ i A division of United Aircraft Corporation RM!
S —

CARGO tracks provide 5,000 Ib. tiedown points on 20-in. grid; two outboard tracks provide 10,000 1h. points 40 in. apart.
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ATLAS utilizes o radio-command guidance sys-
tem provided by the Defense Systems Depart-
ment, Depicted here is the dramatic blasteff of
the ATLAS which — under radio-command
guidance — produced o successful earthly orbit
as part of project SCORE.

DEFENSE
SYSTEMS
DEPARTMENT

ORDNANCE
DEPARTMENT

LIGHT
MILITARY

ELECTRONICS
DEPARTMENT

HEAVY

MILITARY
ELECTRONICS
DEPARTMENT

MISSILE
AND SPACE
VERICLE
DEPARTMENT

GENERAL ELECTRIC'S
DEFENSE ELECTRONICS DIVISION

Organized for a Full Range
of Systems Requirements

The Defense Systems Department, Syracuse, N. Y. — newest of the Division's five
functionally organized departments — is the focal point of those integrating capa-
bilities so vital to major prime ond support systems for national defense. Made up
of the Company’s top systems management and technical talents, DSD is G.E.'s
single point of authority and responsibility for major, long-range defense programs.

POLARIS

. » » whose inertial guidance and fire control equip-
mentswill be provided by the Ordnance Department,
Pittsheld, Mass. — center of the Division's ca-
pabilities in precision electro-mechanical elements of
sea and land-based weapons systems. In addition to
POLARIS equipments, the Department produces
radar antennas, directors, launching and handling
equipment and underwater ordnance,

SIDEWINDER

. . . the deadly air to air missile whose infrared
guidance and control units are provided by the
Light Military Electronics Department, Utica,
N. Y., is representative of its capabilities for mili-
tary electronic subsystems and equipments con-
tained in, or launched from, air vehicles. Its
additional contributions range from electronics
countermeasures to integrated avionic systems.

DATA PROCESSING AND DISPLAY EQUIPMENT

. « « for air space management 15 being developed
and produced by the Heavy Military Electronics
Department, Syracuse, N. Y. — center of the
Division’s capabilities for the design, production
and installation of land-based and sea-borne detec-
tion, guidance and control equipment. Major con-
tributions of this Department range from long-
range sonar to the largest known radar systems.

RE-ENTRY/RECOVERY VEHICLES

.+ » Such as the ATLAS experimental nosecone —
largest re-entry vehicle ever recovered from space
— are designed and built by the Missile and Space
Vehicle Department, Philadelphia, Penna. Experi-
enced in space technology, MSVD developed opera-
tional ATLAS and THOR re-entry vehicles. Other
responsibilities range from certain missile arming
and fuzing projects to the re-entry/recovery vehicle
of the DISCOVERER satellite, 2253

DEFENSE ELECTRONICS DIVISION

GENERAL @3 ELECTRIC

SYRACUSE, NEW YORK




NEW HIGH IN TENSION BOLT PERFORMANCE

260’000 pﬁi—with over twice the fatigue life of an MS20004

MS20004

SPS |laboratones for advanced fast-
ener research are one of the few
facilities in the world capable of de-
veloping and adequately testing a
bolt such as the EWB 26. Each ship-
ment of these new high perform-
ance fastepers is accompanied by
laboratory certification,

AIRCRAFT/MISSILE Division

%

JENKINTOWN 3, PENNA.

SPS WESTERN, SANTA ANA, CALIF,

/0

Introduction of the EWB 26—a
1Z2-point external wrenching bolt
with a tensile strength range of
260,000 to 290,000 psi—marks a
major breakthrough in the search
for fasteners with inereasingly
higher strength-to-weight ratios.
Pound for pound, this is the
world's strongest bolt, not only in
tensile values but also in shear
and fatigue.

A tangible result of SPS's inten-
sive research program, the EWEB
26 offers significant advantages in
airframe, missile and spacecralt
applications. For example, you
can use an EWB 26 in place of a
conventional bolt two to three
sizes as large—and proportion-
ately heavier. Or, conversely, yvou
can achieve desired holding power
with fewer bolts, thus reducing
total lastener weight. Again, in a
ix, vou can substitute EWB 26
bolts size [or size in existing de-
signs, with a substantial increase
in strength and reliability,

The EWEB 26 is one of a series of
new SP'S super fasteners designed
to |m—zet performance demands of
our accelerated technology. And
in anticipation of tomorrow’s re-
quirements, SPsS laboratories are
already testing even more remark-
able products—{fasteners of truly
incredible strength.

Performance characteristics of SPS EWB 26
ultra-high-strength tension bolt at temperatures
up to 550°F;

Tensile strength . . ... 260,000 psi
Shear strength . . .. .. 156,000 psi
Yield strength . ..... 215,000 psi

Fatigue strength . . . .. 135,000 psi
(at 65,000 cycles)

EWB 26 bolts—and companion FN 26 locknuts
—are avairlable from stock in standard sizes
=10-32 through J:-14. Bolts are cadmium
plated by vacuum deposition. For complete
technical data, request new Bulletin 2527.

gear wheel takes 32 x 8.8 12-ply tube-  of tae new version of the cockpit.

less tires. Jhis 1s necessary for comphiance with
Canadair has been running  static 1.tw.t I'ederal Aviation Agency require-

tests on the rear fusclage structure of  ments relative to vision,

the CL-44, nuungilhnﬂ svimimetrical I'AA came to the conclusion that

heavv-landing on the main gear, which  vision afforded by the militarv version

is the critical case for vertical bending  —which is the same as that of the Bri-

of the rear fuselage, and the engine-out  tannia—was inadequate.

case, which produces a sudden side-load Present military windshield consists of

on the fin, inducing high torsion loads 10 panels, of which the forward six are

with lateral bending of the rear fuselage,  clectricallv heated flat shatterproof lami-
Canadair 111.111-1 to redesign completely  nated glass capable of withstanding bird

its commercial cockpit fr-:ml that of the 1mpact.

military, and is working on a mockup Small circular windows, about six

Canadair CL-44D-4 Specifications

Wings:
i, | AP RRRONRIN : 142 £t 3.6 .,
BT v o A A A O S 2 2,075 sq. ft. |

NACA 25017 |

Airfoil section, root. . . i
Airfoil section, tip....... . .NACA 4413 (modihed)
Aspect matio. . ... ... ...... PR ' 4
ETar s L Tad g o O LTI e i - . )

FOSilenme bR b e R R R R e e R R 6 deg. |
St e D e ol R T et R R S e P S R 0 deg.
Length. . N U . MU S —— 1T | O
RTRIDRRE, BVEEML o i coviiom s s o o W S R A B P A BT 38 ft. 7 In.
Fuselage outside dinmeter (constant section). .. .....cvviviiviivinanananns 12 ft.
Main cabin length. . s s e O
I'ront bulkhead to swing-tail imnt ........ 84 ft. 6 .
Main cabin width at floor (constant sccﬁnnl. e S B RN R e e A
REEE IR s S e R R R L R R R B A 6 ft. 10.6 in.
IV oD OBV e e e R S R e r R e 6,380 cu. ft. |
Underfloor -::mnplrhm‘.nt mlumr. ............................. 1,011 en. ft |
e L 13391 ew, It |
Areas: ‘
B s S S S R e e e .264.2 sq. ft.
T P T R S S P Wy PR, | =/ T
A N D L S SR T W 585 sq. ft.
e il SRRDMIEE . . o i R S R R R R R s 586 sq. ft.
Atlevory: (incladimg- tabe): <o ovn vl cm e @ csiisin i s sl Ui 55 1 |
M v v b kg s e 91 S e ST 410 sq. ft.
B R o oo s N S R S A R W S B A SR 3%
RSl BBRE. oo v wumhmrmsn i ey R R R A9.95% R.
Turning circle:
VR B s i e D R e e S R R AT T A B T o 226 f.
Pavement. «ooovinies R P L Iy e 117 ft.
RO TOel CEDACINY. . oo s o oy s s e R A B4 T —— e I |
Oil capacity. FARE R T M ¢ el R R TR R R 54.6 gal.
Operating w I:.‘Ii{hl.' r:mph
Carga version. .. ...... i i W e P 91.009 1b.
PASSEEIDET VENEIIE & o coonco s 0 im0 0w o m om0 104252 b,
Maximum pavload:
CIPE, oo p vt g R R B e s s s e e a0
Passengers (172, economy €lass). .. ine., civeieisaians SRINGRFSRPRN. o 1 1 g |

Maximom  takeoft WEIREEE L e T A 205,000 1.
Maximum zero fuel weight . | B gl By W (S W 155,000 1b.
Maximunm limding WL s s F R R e R L AT S TS 165,000 1b.

VIR (oBEINE © et S e e S R s 99 psf. |

Power leading: .. .conomoneni A A B e b ek 5.91 Ib./ehp. :

Engines: Four Rolls-Rovee Tyne 12 Mark 515710 |
Sec.

Rating Altitude Rpm. Shp. Tehp. 1b./tehp./hr.

Takeoff sea level 15,250 5,305 5730 449

Max. cont, sea level 14500 4,850 5,230 46 | |

Max crnise 25.000 ft. 13,500 2,820 3.040 395

Propellers: de Havilland, 4-bladed, solid dural of 16 ft. diameter
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E PRIMERS

ARTHUR A. NICHOLS

Unigque combination
of advaniages in
GEROTOR airveraft pumps

The Gerotor pump is a positive dis-
placement type, delivering a prede-
termined amount of fluid in direct
proportion to speed. It is a form of
internal gear pump - simple and com-
pact in basic design, (has only two
moving parts). It is lightweight,
valveless, provides exceptional per-
formance at high altitudes and has
low wear over a long service life. In
addition, it is balanced and extremely
quiet in operation.

P Structure and operation of the
Gerotor pump is relatively simple. The
moving elements are the toothed
“Gerotors™ — inner and outer. Both
turn in the same direction and either
one may he driven. The inner element
u|wi!}'5 has one less tooth than the
outer and the “missing tooth™ provides
a chamber to move the fluid from the
inlet or suction port to the discharge
port. {See Figure 1).

00
00

p Low relative speed and closely held
clearances between the two Gerotor
elements mean high mechanical efli-
clency is maintained,

P Slow opening of the chamber as it
traverses the large inlet and discharge
ports results in avoidance of the sud-
den shock, rapid pressure change and
turbulence which, in other tvpes of
pumps, results in foaming and lowered
efficiency., Thus, Gerotor pumps offer
exceptionally good performance at
high altitude.

p Valveless design insures absence of
mechanical troubles associated with
the operating complexity and service
and wear problems inherent in valve
construction.

b Applications for Gerotor aircraft
pumps lie in the range of pressures up
to 1000 psi. They are suitable for low
pressure hydraulic and servo systems,
hydraulic motors, lube, scavenge and
hooster service, electronic  coolant
pumping in aircraflt and guided mis-
siles, and similar applications,

P Technical data—is available and your
inquiry is invited, Write :

W. H. NICHOLS CO.

48 Woerd Avenue, Waltham 54, Massachusetis

h"m
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inches in diameter, are provided in each
entrance door. Six cabin windows are
utilized, four of these in each of the
mr_mmg cmergency  exits. Windows,
of 19 in. hught by 14 in. width, com-
prise two panels of craze-resistant color-
less acrylic plastic, each pane capable

of retaining cabin pressure,

CL-44 fuel system compnses two port
and two starboard main tanks, plus port
and starboard outhoard and center sce-
Each tank holds
a submerged a.c. motor-driven booster
pump. Main-tank pumps supply fuel
to either the corresponding engine or to
| _ tank
pumps connect to the mamifold svstem

tion auxihary tanks.

the manifold svstem. Auxiliary

for distribution from anv tank or com-
bination of tanks to any engine or com-
bination of engines. Sv stem also permits
transfer between tanks.

Each mboard and outboard main tank
s of integral construction. Inboard
auxiliary tank mmpmu 51X 1ntercon-
nected cells of non-metallic, Aexible con-
struction,
crunprw:a 29 of its total volume.

Total tuel quantity of 12,180 gal,
cdistributed as ftollows: mboard mamn
tanks, 4,554 gal.; outboard mam tanks,
4,528 gal. Inboard auxiliary tank holds
1,968 gal. Outboard auxiliary tanks
hold 1,100 gal

All tanks can be filled by either pres-

He’s Spotting Premature Removals

Cracks, finer than hairlines,
sometimes form around spark

plug inserts. Most of them are
invisible to the naked eye at
overhaul, But cracks grow as
the cylinder ages in service.
And a cracked cylinder means
a field change knocking the
stuffing out of your operating
hour cost.

This cylinder has been heated
in caustic soda; neutralized 1n
nitric acid. Any cracks present
—even the finest—stand out
as fine black lines. 'T'he Airwork
inspector now examines the
area around each spark plug

B
BRANCHES IN
WASHINGTON
NEWARK  MIAMI MEW YORK

ATLANTA

CORPORATION
Millville, New Jlersey
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insert carefully . . . using a 20
power binocular microscope.
He makes sure this cylinder
will run through the entire
operating life cycle without |
failure. i

He is saving you money . . .
applying one more Airwork
test to make sure that the en-
gine you get will deliver max-
imum, trouble-free service life.
This is only one more reason |
why, in the long run, you al-
ways save money with an
Airwork Overhaul.

For complete details, call your
nearest branch.

CLEVELAND

Each tank cxpnmiun space

sure refueling or overwing (gravity) re-
fucling. Single adapter on the under-
side of the night outboard nacelle is con-
nected to a manifold which distributes
fuel to all tanks. Pressure refueling flow
rate 15 600 gal. per min, at 50 psi. Dur-
ing refucling, control valves reduce flow
to 150 gll per min. when 80% tank
capacity 15 reached and shut off fucl
Aow at 98% tank capaaty. FPueling se-
gquence is main tanks then auxihary.

All fuel in main tanks i excess of
1,560 gal, can be jettisoned at a rate
of not ll: 58 than 294 gal. per min. Fuel
is jettisoned through a dump chute; in-
stallations are identical in each wing and
have separate switches allowing fuel to
be jettisoned from either side or simul-
tancouslv. Fuel from auxiliary tanks is
transferred to main tanks for jettisoning,

Hydraulic System

Operating pressure of the CL-44's
main hyvdraulic system is 3,000 psi. "H.
cumulator is of 200 cu. in. capacity, i
itially charged with air at 2,000 psi.
Pressure for the main system is prov idul
bv two constant delivery  pumps.
mounted on constant speed units in-
stalled on the port engines, an electric
maotor driven pump and a hand pump.

Main hvdraulic svstem actuates the
pear, nose wheel steering, brakes, con-
Tr{ﬂ surface ground locks, front cargo
door n]:r:_rltinn swing tail operation,
propeller brake and windshield wipers,
Iimergency extension of main and nose
gear is pneumatic, via 3,000-psi. air bot-
tles. A hand pump also is available,

Power for aircraft’s electrical svstem
15 '-.up]ﬂlf_c?l bv three svstems: a primary
200/115-v., 400-cvele, three-phase con-
stant frulmnu a.c. svstem, a vanable
frequency 200/115-v, a.c. svstem, and a
28-v, d.e. system, First two systems are
supplied by engine-driven a.c. genera-
tors. The Ht.urmlm d.c. svstem 15 sup-
plied from transformer rectifiers pow-
cred by primary constant frequency a.c.
svstem.

Heating and cooling is provided via
A gear- driven, positive-displacement type
air compressor mounted on each engine.
Compressor draws air through a cowl-
mounted, anti-iced ram air int;ﬂﬂ:. com-
presses the air and delivers it to a tem-
perature control svstem.

During flight, cargo and crew com-
partments can mamtain 70F with out-
side air at minus 4017, At sea level and
1001 outside air, cabin can be held to
S0F with relative humidity no higher
than 73% . Ground heating and ventila-
tion 1s via an eight-inch connection on
the starboard side of the fuselage. Air
conditioning svstem  provides limited
eround heating-cooling with one or both
imboard engines operating.

Sea level pressure 1s provided up to
19,000 ft. Working differential pres-
sure of 6.55 psi. corresponds to a cabmn

altitude of 8,000 ft. at an airplane alt-
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COMPUTATION —PRIMED FOR THE TEAM PROGRAI

SBURROUGHS CORPORATION IS UNIQUELY PREPARED TO CAPTAIN OR CREW THE CONTRACT TEA
PROGRAM. ITS MAJOR CONCERNS ARE COMPUTATION—AND COOPERATION. THE FORMER RANGIN
FROM BASIC RESEARCH AND SYSTEMS ENGINEERING THROUGH PRODUCTION TO FIELD SERVICE; Tt
LATTER DEMONSTRATED BY EFFECTIVE INTERFACING RELATIONSHIPS AND INTER-TEAM COMMUNICATIO
WITH THE BENEFIT OF BOTH, THE TEAM APPROACH TO ANY SPACE AGE PROBLEM IS SMOOTHE
STRONGER, AND ABOVE ALL, SUCCESSFUL.

'

- » Burroughs Corporation

“NEW DIMENSIONS / in computation for military systems”



sophisticated
Servo
solutions

size 8's that do the work of 10's...

acceleration..

To satisfy the unknowns
In your system,
try these representative specs
on your slipstick,

" " e
: I!:.’ o p r "-..__. & I.I.-:-;_ I|'- ! i ’_J-
""'-.._‘ - o —

| His)Be

. Hs)

.15's with 100,000 rad /sec?
11'sand 18'swith inertia or adjustable velocity damp-
ing. Extract your solution from an infinitude of sBeckman servomotors.,

gantd B 1959 B.1. 1,

£ fo

}:"':_‘

o= .fr'.“l:"iﬁ.u"él.-_:l

"l o
Co= Grs)E

aile B servomotor- site 11 velocity- Size 18 inertia-
rate generator damp servomotor | Size 15 servomotor | damp servomotor
I_r.'!i:l-del EI'.'IEHE{A_IE Huf:lr._-l 11VM4ED i Model 155Mag1 Model 181IM4E0
26v L 115v 115v 115v
Excitation 400-cycle 400-cycle 400-cycle 400-cycle
Length, inches 1.350 | 2.033 ].3E5_ 2.525 |
No-load, rpm 6,000 | 5300 6,000 4,700 !
| Torque at slall, ; I
oz in. 0.22 063 | 145 2.35
Acceleration at
stall, rad/sec’ 68,000 | 22,200 100,000 22,200
Output voltage |
volts,/1,000 rpm - 0.1 = — —
e . ‘.'-1 -
Null voltage,
millivolts < = | - . = o |
Additional damping L
avallable b
dyne cm, Sec, 10-100
_ radlan | — | (adjustable) — 940
| Th :rrg ara 107 standard & spec types available in thess popular sizes!
For complete - " ’
crib-sheets. .. specs, drawings eckman ; .
e 8 Helipot

torque speed curves
and unit characteristics...
write for data
file K 453.

patantiometers

/4

Helipot Division of Beckman Instruments, Inc.
Fullerton, California
Engineering representatives in 29 cities

dials : delay lines * expanded scale meters

: senOMOIors:

breadboard parls

tude of 30,000 ft. Wmg anti-icing is
provided by ram air passing over the
engine tail pipes and ducted into the
le ulmrf edges.

Eml}tmmgc anti-icing 15 obtained
from a dual heater svstem installed in
the tail of the aircraft.

Propellers, nose cowls, windshields,
pitot heads, clevator horn balances and
the main air intakes for cabin pressunz-
ing, heat exchanger cowling and  tail
pipe muffs are electrically anti-iced.

San Francisco Area

Air Traffic Analyzed

IFederal Aviation  Agenc
studv project, a Convair Pomona Divi-
sion task force recently counted anr-
planes over the San Francisco Bay area
in an effort to gan fArst-hand knowl-
edge of the dimensions of the air traffic
control problem. Data was collected
on movement of militarv, commercial
and private arreratt operating on mstri-
ment flight plans within the area by the
Oakland Trafhic Control Center.  Air-
space covers much of the western
United States, from the Oregon border
south to Bakersheld, Calif., and from
central Nevada to SO0 mi. out in the
Pacihc Ocean.

As part of the San I'rancisco project,
Convair Pomona engineers analyzed
data on actual position of IR aircraft
en route from citvy to citv and their
rL]}l]Ttlfl positions based on direct radio
contacts between pilots and trafhe con-
trollers at Oakland Control Center.

A camera was mounted over a moni-
tor scope of the long-range radar in-
stalled at the center which automatically
recorded, at 30-sec. intervals, positions
of aireraft within a 100-ma1. radius of the
hav.

Pictures were then correlated with
hand-written slips prepared by air trafhe
controllers on  progress of aircraft
through their control sectors. A de-
tailled examination of all trathe in the
air during several VFR davs also wa
Um{]nt ted and pilots taking off or ]HIH
ing at every held, including military, in
'r]u-L ATCa WETE 111thELuEd s to their
routtes and destimations.,

Under a

Aeronutronic to Study
Air-Cushion Vehicles

Army Transportation Research and
Fnginecring Command, I't, Eusts, Va.
A AL Hdu:l "Lerulh‘nl‘:lE ”lhlhl[m rrf | mLI
Motor Co. a contract to  mvestigate
feasibilitv of air-cushion vchicles for
Army applications. Acronutronic study
will include delineation of stability and
control aspects and performance charac-
teristics when vehicles such as thesc
AT ﬂp{'r;ih‘ﬁ;1 over  unimproved terrim
and water.
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WHAT'S NEW
Reports Available:

The following reports were sponsored
bv the [’.'H_LL of Techmecal Services,
United States Department of Com-
merce, Washington 25, D. C

Impact and Shock Resistance of Plas-
tics: Final Report—North Carolina
State College for Bureau of Ships, U.S.
Navv. December, 1957. $1.25; 35 pp.
(PB 151729)

Tensile Propertics for Three Thermo-
plastics Over Six Decades of Rate—by
R. E. Elv, Redstone Arsenal, Uls, Army
Ordnance Corps. October, 1957. 52.00;
73 pp. (PB 151573)

Papers From Image Intensihier Sympo-

sinm Released by Army—LU. 5. Army
I'nginecer Research & I'JuLlur}ptmnt
Laboratories. QOct. 6-7. 1938, 55.00:

310 pp. (PB 151813)

Micro Determination of Carbon and
Hydrogen In  Organic Compounds—
[, M. Bens, U. S. Naval Ordnance Test
Station, China Lake. Januarv, 1958,
51.00; 33 pp. (PB 151570)

Study of Limited Type Ice Removal
and  Prevention Systems, Chemical
Phase—bv R. A. Budenholzer, F. .
(Mmer and T. E. Waterman, Armour
Research Foundation for Wnght Aar
Development Center, U.S, Air I'orce.
June, 1955, $2.75; 141 pp. (PB 151293)

Telling the Market

Technical Data on precision wire
wound and composition variable resist-
ors, enginecning catalog, Reon Resistor

Corp., 155 Saw Mill River Rd., Yon-
kers, N, Y. . . . Outhne of engineering

services and  products for auntomatic
measurements and control of processes
by electronic and electromechanical
techniques, brochure, Chicago Division,
American  Bosch Arma  Corp., 5557
West 95th St., Oak Lawn, Ill.

Pnenmatic Controls Bulletin PC1.20,
]:ITL":-L‘Ilt”]HII of pnulmlll{. svstem con-
trols for aircraft and missile applica-
fions, Whittaker Controls Division of
Telecomputing Corp., 915 North Citrus
Ave., Los Angeles, Calif. . . . Illustrated
description and specifications of scien-
tific and test instruments, Cat: log G-10,
Minne: I]'.IHII*-. H{m{,nu.]] Regul: |h]1‘ Co.,
Station M-321, Wavne lml Windnm
Avenues, F]l”-‘idt.l]]]'l].t 44, Pa.

Performance chart, nomograph for
approximating xx-L-ighh of pressure ves-
s¢ls 1n vanous matenals and illustrated
description of techniques for making
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stainless steel and alloy steel
Bulletin

Htaninm,
pressure  vessels for missiles,

No. 141. Ainte Products, Inc., 3516
Flast f.”:l.'lﬂ}"}it' Blvd., Los Angeles 13,
Calif. [Nustrated brochure of the

uu:,mtumg rescarch and development,
production and testing facilities of
Horkev-Moore Associates, 24660 Cren-
shaw Blvd., T

['orrance, Calif.

Readv-reference  chart-fold  bulletin
of threaded fasteners for acrospace use,
'orm 2529, A. W. Scott. Advertising
Dept., Box 566, Standard Pressed Steel
Co., Jenkintown, Pa. . Operating
principles, performance charactenstics
and applications for Series 19 accelera-
tion switching servovalves, Product

Bulletin 106, Moog Servocontrols, Inc,,
Fast Aurora, N. Y. . Description,
specifications and ;lpphuhmn of 50-
amp. and 100-amp. models of line 1m-
pedance stabilization mnetworks, bulle-
tin. Stoddart Aircraft Radio Co., Inc,
6644 Santa Monica Blvd., Hollvwood
38, Calif.

General Electric CT58—Gas Turbine
Power for the New Age in Helicopters,
Bulletin GED-3987. General Electric
Co., Schencctady 5, N. Y, . Infor-
mation on bonding rubber to metal, vi-
bration mounts, molded rubber and
silicone  modified rubber, catalog,
Stoner Rubber Co., Inc., 10792 Knott
Ave., Anahecim, Calif.
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Westinghouse AN/FPS-27 Rador in operation ot an Air Defense Command site

A single Westinghouse radar gets a 3-D fix
on the enemy...dilutes his jamming ability

The AN/FPS-27, versatile 3-D radar designed by the West-
inghouse Electronics Division for the Air Force’s Rome Air
Development Center, is achieving new standards of perform-

ance, reliability . . . and economy. Now under contract from
the Rome Air Materiel Area, this high-power, stacked beam
radar gathers range, azimuth and height data quickly and
accurately while eliminating unwanted signals. These com-
prehensive functions in a single radar represent the applica-
tion of the latest state of the art radar techniques to our
nation’s early warning defense.

Here is the monogement team responsible for the develop-
ment of the AN/FPS5-27—within budget ond on schedule,

This team is typical of the Westinghouse proctice of matching
talent to the job.

MAINTENAMNCE EASE: AMN/FPS-27 design UNIQUE CONSTRUCTION DESIGN of fthe
stresses reliobility and maintenance occessi- antenna system parmits the inclusion of the lotest
bility. A separote monitor console calibrotes  3-D height-finding techniques. Range, azimuth
the receivers remotely. Equipment troubles are and height dota can be automatically fed to a
avtomatically indicated, Sub-assemblies can be  computer to form a compaosite picture of the air
replaced rapidly in case of circuit malfunction. defense sector.
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EASE OF OPERATION: One mon operates the entire transmitter room. This is typical of the
operational ease of the Westinghouse designed AM/FP5-27. A minimum team of six specially
tfrained men can handle the operation ond maointenance of the entire facility.

The AN/FPS-27 is a part of a broad Westinghouse effort in shipboard, toctical and airborne
radar. Current simulation studies at the Air Arm Division, utilizing the latest digital computer

facilities (at right), hold promise for new approaches to the problem of long-range detection and
tracking of oircroft and ICBM's,

VVestinghouse

DEFENSE PRODUCTS
1000 CONNECTICUT AVENUE, N.W., WASHINGTON &, D.C.

cil il

AIR ARM DIVISION
AVIATION GAS TURBINE DIVISION
ELECTRONICS DIVISION
AIRCRAFT EQUIPMENT DEPARTMENT
ORDNAMNCE DEPARTMENT

WASP
You cAN BE SURE... IFITS %stinﬂhnuse



AVIONICS

:

RESEARCH program at International Resistance Corp. seeks to determine basic properties of materials as a function of flm thickness
and deposition process used. At left are two of more than dozen vacuum chambers used in laboratory. Device at right is combination
vacunm chamber, electron diffraction instrument which permits analvsis of crystalline structure without removing specimen from chamber.

Component Firm Develops Microcircuitry

Nreiw Chandler Evans

THERMO-RESEARCH CENTER

...designed and built by the men of

HIS unigue center for elevated temperature testing of fuel sys-
Ttem components features the most advanced instrumentation,
equipment and design. Composed of an open air Test Platform
and a remote, sound-proofed, air-conditioned, maximum safety
Contrel House (shown above), the Chandler Evans Thermo-
Research Center is a model of integration of electronic, hydrau-
lic, mechanical and construction components into a single
operative package.

Designed and constructed by the men of PTF, it is a model,
too, of the company's capability to serve as a single source for
force simulative test facilities, from conception ... through de-
sign and construction ... to check out.

A brochure detailing the design and construction service avail-
able to you from PTF will be sent on request. Write PROPULSION
TEST FACILITIES, INC., 20 Fitch Street, New Haven 11, Conn. (AN
affiliate of MB Electronies, a division of Textron Electronics.
Inc.) Western Headquarters, Culver City, Calif. World-wide
engineering representation.

PROPULSION TEST FACILITIES, Inc.

for

» 100,000 PPH Fuel Flow

« 1,500 PSI Fuel Pressure

« S500°F Fuel Temperature

« 1,000°F Ambient Temperature

By Philip J. Klass

Philadelphia — Nhicrocircuitry with
component densities of several million
per cubic foot, using deposited thin-film
resistors, capacitors and conductors, has
heen developed here by International
Resistance Corp. (IRC).

The company has produced a number
of half flip-flop circuits, each consisting
of three resistors, two capacitors, three
dindes and one transistor with associated
mterconnections, on a thin glass sub-

mutE

strate measuring only £ . square, The
diodes and transistor are scparate (non-
deposited) components which are In-
stalled in small holes in the glass sub-
strate and soldered in place.

The program 15 the hrst to be dis-
closed by a company that 1s solely a
component producer. The bulk of the
activity reported in microcircuitry and
molecular electronies 15 taking place at

avionic equipment manufacturers with

the exception of Texas Instruments,
[nc., which makes both avionic equip-

|

1,01

ment and components (AW S::*pi:. 28
p. 73),

IRC, which says it produces 25% of
the resistors made in the United States,
launched its microcircuitry  program
about a yvear ago with its own funds, al-
though basie research in thin films had
been under way at IRC for nearly 10
vears. The microcircuitry cftort re-
flects IRC’s belief that separate com-
ponents will be replaced by integral or
lumped circuits in many applications,
particularly for mulitary and space use,

MICROCIRCUITRY half fip-flop uses thin-Alm resistors, capacitors and conductors deposited on tiny glass substrate (left). Separate diodes
and transistor are inserted in holes and soldered into circnit. Component density is several million per cubic foot. At right, thin-film pas-
sive companents are deposited in required pattern in vacoum chamber using thin metal masks like one shown at foreground. Six substrates
are prepared in a single operation. Microcirenitry was developed by International Resistance Corp.
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GATEWAY
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f[rom Frankfurt (now 3 flights weekly) to
Greece, Egypt, Sudan, Ethiopia and Kenya.
]nrnmparuhir: SETVICE.

Visit one of our 5,000 affices in the United
States and Europe—YOUR TRAVEL AGENT.

Fly the route of history via Ethiopian Airlines!
See Cairo . . . the Red Sea . . . and Ethiopia,
Land of the Queen of Sheba. Africa offers
today's greatest business potential, newest travel
adventure, Fly overnight in luxurious DC-6B’s

CA TR APC 101 n

ETHIOPIAN AIRLINES

THE WONDERLAND ROUTFE

At last we have a monthly publication presenting
analyses and interpretations of latest devel'npmenfs
in the military contract field .

“ADMINISTRATIVE AND
ACCOUNTING GUIDE FOR
DEFENSE CONTRACTN

Edited by Paul M. Trueger with Department of Defense coniracts for over 18 years
and who specializes in accounting and administrative services {o lirms performing
under Army, Navy and Air Force contracts. Author, "Accounting Guide for Delense
Centracts”, published by Commerce Clearing House, Inc.

The Guide is different from any other publication in its field. The Guide, with ad-
vantages of a staff immediately and extensively experienced in ils field, carefully
analyzes and interprets the significance of current developments lo the reader.
We are in position to present the curreni developments not as isolated évents,
but in terms of present experiences and their relationship, patterns and trends over
the years. It is the identification, explanation and interpretation that makes the
difference between news tidbits and meaninglul, constructive information.

The Guide reports on, analyzes and inlerprets current developmenis by specialists
in the field relating to Renegofiation, Terminations, Delense Contract Awards,
Defense Coniract Pricing and Repricing, Defense Contract Administration, Deci-
sions by Boards, Courls. elc.

Important to all defense contractors and subcontractors, firms interesled in oblain-
ing, adminislering and processing conitracts and subconiracis, and to accouniants
and allorneys who are called upon to service such firms.

“ADMINISTRATIVE & ACCOUNTING GUIDE FOR DEFENSE CONTRACTS,” 160 B'way, N. Y. 38

7 Please enter Mame & Title
my subscrip- : =

tion for 12 p

isimes at $50. Firm

p.!r_ ]'I'HI"- T LR (R E——— g — —— ——— — "—
(7 Please send

sample copy

of guide.

i . — e — — - e S S S —

Address

e i e m— . — —

80

according to Dr. John Bohrer, director
of research.

With techniques and materials al-
ready developed, Dr. Bohrer savs TRC
can produce v I.l.’,HIHEIII:.]LrJ[II‘-I[E_'El circuit
clements with the following:

e Resistors with resistances of up to
1,000 ohms per squarc to tolerances of
plus 5%. 'This is approximately twice
the maximum resistivity reported by
D. A. McLean of Bell li.:-lf:|:|h|:mc Lab-
oratories at the recent Western Elec-
tronic Convention (AW Sept, 25, p.
TN,

e Capacitors with values as high as (.1
mfd. per square inch to tolerances of
plus 10% . At upper limit of capacitance
value, loss figure 1s about 2%, dropping
off at lower values. Breakdown voltage
is approximately 50 v.

¢ Conductors with a width of onlv 0.002
are casily obtained and 0.001 is possible
with some difficulty. Same dimensional
control for deposited resistors permits
construction of high resistance values
m a small substrate area.

Dr. Bohrer savs the tolerances cited
above can be achieved “‘a reasonable
percentage of the time in the laboratory
without post-deposition  trimming  or
adjustment.”

The company has fabricated several
hundred microcircuits to date, some of
which have been purchased for evalua-
tion by American Bosch Arma and by
an  undisclosed government agency.
IRC also has made [:hrﬂ]mf-.;ﬂﬁ to several
cquipment manufacturers,

I'or the present. IRC has no plans to
market standardized microciremts, It
prefers to work with equipment manu-
facturers in applving the technique to
their specific circmt designs.

Thin Film Anomalies

When IRC hegan its thin Alm re-
seach 10 vears ago, for application to
conventional resistors, it found that the
properties of thin films did not follow
predicted theory. Theory indicated that
resistance t:.mpq_m’mu cocthcient should
fall off and approach zcro as flm thick-
ness was reduced. IRC found that it
reached zero and crossed over from posi-
tive to a ut_'q;ltiu.' tL‘]Il]‘JIL'TiI[l'IIL‘ cocth-
cient. By controlhng the thickness and
deposition  process, [RC discovered 1f
could obtain a positive, negative or zero
temperature coefheient.

Subsequently IRC turned its rescarch
attention to diclectric matenals., Here
it found that the dielectric constant of
a4 material was not constant, but vaned
with the thickness of the flm. As the
film thickness defreased, the cffective
dielectric constant increased.

With this background in thin flm
characteristics, and the expenence
gained from producing deposited film
resistors, IRC decided carly this vear to
attempt  microcircnits  employing  1¢-
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sistors, capacitors and conductors., Be-
cause of its verv modest background
semiconductors, company decided to
use existing transistors and diodes fab-
ricated by outside manufacturers rather
than attempt thin-film active clements

at the start,

More recently, IRC has launched an
investigation of the thin film properties
of "«LH‘.IILI:‘.']l{ll'lEtLH' materials such as ZCr-
manium and silicon to hnd out Ium
such properties differ from those of the
bulk material. Long-range objective 15
deposited thin-hlm active elements.

IRC is close-lipped about the mate-
rials it emplovs in its microcircuitry work
except to say that it uses pure metals
and allovs for resistors and conductors,
while for dielectrics it generallv emplovs
mixtures of metallic oxides.

Present technigque for depositing the
thin films is thermal evaporation in a
vacnum chamber. However, the com-
panv also is investigating other deposi-
tion techniques, such as sputtering, for
handling materials with high melting
point. Thin films which TRC employs
range in thickness from approximately
30 to 1.000 angstroms,

l'o lav thin Alms in desired patterns,
[RC emplovs series of thin met: |.] masks.
These can he fabricated to required
dimensions by using p]lntn-ctf]ling. en-
eraving or precision machining tech-
mques. In present laboratory fldhhu
IRC deposits on six substrates simul-

I'I]L”lﬁ]‘l- [ﬂ d "-”'I‘-TIL' HPLT'ITHH]

One of the most difficult problems
which had to be solved, according to
Dr. Bohrer, was to develop tfc-hniques
for soldering input-output connections
to the thin flms. This has been ac-
complished bv using multi-laver de-
posited conductors.

Since the properties of a thin hlm
depend both upon the material used
and upon 1ts thickness, there are an al-
most mbnite number of combimations
and permutations which scientists cin
mvestigate.  IRC's own research  labo-
ratory, with about 35 professional scien-
tists (six with Ph.Ds, 10 with masters’
degrees), are heavily engaged i mate-
rials research.

A kev device in this elfort 1s a com-
hination electron diffraction mstrument
and vacuum chamber. This permits a
scientist to deposit a thin ilm of a new
material, then analvze its crystalline
structure without removing it fronm the
vacuum chamber or exposing it to con-
tamination or change of structure.
| here are un]}' two mstruments of this
type in this countrv, according to Dr,
Bohrer.

An IRC ofhcial savs the company s
anxious to work with equipment manu-
facturers that have specific hardware or
circuits which require microminiatunza-
tion.

Companv's address 1s: 401 North
Broad St., Philadelphia, Pa.
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why

rolled steel rings

(0B

are best...

A solid steel block is heated to forging
temperature, and thoroughly sooked

The block is upset on o forging press, and
the center is punched out,

QOn the rolling mill, the heoted punched block revolves between main and
pressure rolls, where its diameter grows ond seclion shape is formed. Edging
rolls control width,

arnian

From a solid block of steel, a solid ring has been formed, to required
size and shape. The accuracy possible with this process greatly mini-
mizes the need for further finishing. Diameters are from 5 to 145
inches, weights up to 14,000 pounds. Materials include carbon and
alloy steels, stainless, tool steels, titanium. Facilities available for
machining and heat treatment.

Write for descriptive bulletin,

Edgewater Steel Company

Dept. AW « P.O. Box 478 * Pittsburgh 30, Pa.
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Mighly Midget., The Douglas A4D Skyhawk gives Navy and Marine Corps a
tiny, highly maneuverable plane—Iless than %5 the size of many jet hehters—
with no loss of range or firepower. The specially-designed Chatham power
supply 208V55, a fan-cooled 55 amp selenium model, contributes to Skyhawk
trimness,

—

/
Chatham meets tight D%UGI/_AS

o, —

spec’s for compact poWer supply!

The Douglas A4D Skyhawk — the world’s smallest,
lightest jet fighter —springs from a principle of
design simplification, Each Skyhawk component was
considered individually and made to do its job
with emphasis on shaving away every unnecessary
ounce and inch,

For power conversion equipment, Chatham drew
on its background and extensive production facilities
to supply an original-design unit within the Douglas
framework. Chatham met electrical requirements
fully and restricted the physical package to absolute
minimum.

Chatham can provide power supplies with this
combination because we make our own solid-state
components (silicon, selenium, germanium). Avail-

—_— - —

e —— — T — g TR e ———

CHATHAM ELECTRONICS i
division of | gorErS

®TUNG-SOL ELECTRIC INC.

able components in ne way influence bulk of a
Chatham power supply. By strictly controlling size
and shape of each part, Chatham achieves the most
efficient configuration in parallel with electrical ade-
quacy for the given task.

Send for folder T-26! It describes Chatham
power supplies custom-made for Douglas and other
airframe companies. Many are immediately avail-
able. Or forward your specifications. We'll gladly
recommend the design that will do the best job for
you, Chatham Electronics, Division of Tung-Sol

Electric Ine., Livingston, N, J. TWX: NK 193.

CHATHAM . . | world's leading supplier of
airborne power conversion eguipment.

T r - L ] T — - e—

'-I'esl's Set for S;ﬁuGE Antenna

Svstem tests of this 50-ton radar antenna, designed by Raytheon Co. for the U. S, SAGE
(Semi-Automatic Ground Environment) svstem, are scheduled to get under way at Houma,
La., Air Force Station. Antenna is 104 ft. long.

,-l:—E FILTER CENTER '_T:L

(Ed. Note: The following Filter Center
column  highlights points of avionic
mterest from the recent National Elec-
tronics Conference 1n Ehi-t'j'l.i__;u-}

> Monopulse Radar Has Slight Fdge—
Naval Research Laboratorv studv indi-
cates that monopulse radar has better
target  resolution  charactenstics  and
ereater angle-error sensitivity than com-
cal scan or sequential lobing tvpes of
radar, NRL's Samuel V. George and
Arthur S. Zamanakos reported. When
radar return 15 too weak for good auto-
matic gain control operation, monopulse
exhibits an angle-crror sensitivity  that
15 40% better than sequential lobing
radars, 70% better than comical sean,
for antennas of identical gain, authors
reported. However, thev conclude that
other factors, such as scan loss, range
sensitivity, svstem complexity and jam-
ming vulnerability mav prove equally
significant in determining which tech-
nique 15 best for a specthic application.

P Direet Current  “Transtormer’—A
aing]a: transistor cireait which can be
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used to step up and control a d.c. volt-
age over a 10:1 range, and which can
handle 200 watts output, was described
by R. E. Morgan, General Electric Co,,
Schenectadv, N. Y. Circuit can provide
output voltage as high as 10,000 v.

> Flectron Beam Par-Amp Gains—
Zenith recently has aclieved a noise
figure of only 0.6 db. with its electron
beam parametric amplifier (AW Sept.
I, 1958, p. 64), two-thirds of the pre-
vious noise hgure, at an operating fre-
quency of 425 me., Robert Adler re-
ported. He said that about half of this
new noise hgure was due to losses
the input coupler. Bandwidths of about
40 me. currently are being acliueved,
but Adler predicts it mav be possible to
triple this figure. Company now has
clectron beam parametric amphhers op-
crating at frequency of 1,300 me. and
within a vear hopes to have an X-band
tube in operation, Zenith has con-
structed  experimental  electron  beam
parametric amphfiers in which the adler
frequency 1s five times the input signal
trequency, but has not vet achieved the
low noise hgures obtmned in tubes
where idler and signal frequencies are
approximately the same.

THE

Electromechanical
Components and Systems
Capability

AIRESEARCH USITIUHING
CONTROL SYSTEMS

One of the many types of high speed
positioning control systems produced
by AiReszearch, the system above am-
plifies electric signals from an inertial
guidance source and adjusts the control
surfaces of the missile or drone to
maintain a predetermined course.
AiResearch diversification and ex-
perience provide full capability in the
development and production of elee-
tromechanical equipment and avionic
controls for aircraflt, ground handling,
ordnance and missile systems.

—ai—

A.C. and D.C. Motors, Generators and
Controls = Inverters + Alternators -«
Linear and Rotary Actuators = Power
Servos + Hoists » Electrical Pyrotech-
nics * Antenna Positioners « Position-
ing Controls « Temperature Controls -
Sensors « Williamsgrip Connectors -«
Static Converters,

Your inquiries are invited.

Los Angeles 45, California

' EEEEEEEEEIE:E EE R E E R R R RN YRR R R R RN

COoORPORATION

AiResearch Manufacturing Division
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A wvast expansion of ARINC's
coast-to-coast VHF communication
network is now providing ground-to-
air service for jet fleets and other air
transports flying a variety of trans-
continental, border-to-border and inter-
mediate stop routes across the nation.

Selected by ARINC to meet specific
operational and reliability requirements
of the extended system were Collins
242F-5CL Transmitters and S51M-8
Receivers. Most of the stations on the
network are unattended. Operational
control i1s effected with ARINC-de-
signed remote control systems.

Minor modification of existing
Colhins systems shortened development

time and allowed completion of the net-
works as jet service was being inaugur-
ated along the routes.

Collins 242F-5CL VHF Trans-
mitter is designed for use in network
communication systems involving un-
attended stations. Automatic control
of power output maintains a nearly
constant carrier level with normal varia-
tions 1 primary source voltage. All
major functions, including VOX ( voice
actuated transmission) are remotely
controled over wire lines. Power output
level, transmission line SWR and per-
centage modulation will be remotely
metered. The compressor type modu-
lation limiter has an extremely fast
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® Remote Stations

attack ume and holds modulation rise

in audio input level. An ARINC-de-
signed high stability oscillator, used In
conjunction with the 242F-5CL, en-
ables the aircraft to be in continuous
station-to-station communication over
entire segments of the network without
retuning the aircraft receiver.

The associated 51M-8 Receiver
employs high selectivity in the RF
circuits to reduce cross modulation
effects to a very low level and prevent
signal blocking in terminal areas where
channel frequencies are closely spaced.
For information and literature on the
242F-5CL and 51M-8, write Collins
Radio Company, Cedar Rapids, lowa.

COLLINS RADIO COMPANY = CEDAR RAPIDS, IOWA = DALLAS, TEXAS -«
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USAF — NORTHROP  TALON T-38

The T-38 supersonic trainer, produced by Norair Division of Northrop,
represents a departure from the current trend in operational military jet
arrcratt, High performance at low cost has become a reality in this ban-
tamweight; infinite attention to detail and employment of techniques,
materials and components representing the ultimate in the present day
state-of -the-art have combined to produce a jet weighing Little more than
a pair of Cadillacs.

Canoga i1s proud to have designed and manufactured the transistorized
power supply selected by Norair to power the AN/ARN-14 navigation
receiver of the T-38. Weighing less than 5 1bs,, this completely mili-
tarized unit provides regulated outputs of 28 vde and 260 vdc from the
T-38s 3-phase 400 cps primary power. Naturally, regulation is main-
tained from no-load to full-load, and over the entire upc‘r.ltu:rmi range
of |n|'!ut Hﬂt.tlu_,t: and ambient temperatures.

underwood

CANOGA DIVISION

VAN NUYS FORT WALTON BEACH
CALIFORNIA . FLORIDA
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» Communication Satellite Tests—"Tests
conducted by Bell 'I'L]:_phmu.' Labora-
tories using a high-gain horn-reflector
antenna and a tr I1.{_*|J'|If’ﬂ".". we type ruby
Maser, prototyvpe of the antenna which
will be used 1 passive commumcation
satelhite  expeniments, have achieved
over-all svstem noise temperatures as
low as 17.2 deg. Kelvin, with a mean
fizure of 15.5K for 25 runs. By reduc-
ing mput waveguide losses, and throngh
other HMprov Lminh It appears IJ[huhIf
to reduce over-all svstem noise tem-
perature to 10K at the zenith and 24K
wlien antenna is pointed 10 deg. above
the horizom, Dr. R. W. DeGrasse re-
ported. The tr nr:h:nrI wave Maser em-
ploved in BTL tests operated in the
C-band (5.5 kme.), had a bandwidth of
about 30 me. and achieved a gain of
about 30 to 40 db.

» High-Speed Digital Encoder—Tran-

sistorized  ana ]i'l"-'l'f'.t-thff]h'l] converter,
whil:h CONVerts JI‘HI:‘J" voltages to an

2-1 binarv coded :Iu:]m 1] :rnt]:rut at
1 r|1{‘ of one bit every four microsec-
onds was deseribed by R, C. Platzek,
H. F. Lewis and J. J. Mielke of North
American’s Autonetics Division. Read-
out 15 a parallel presentation, with sym-
metry ]'.H"LHLI"LE'.IIT tor both ]‘mﬁitiu; and
negative mput voltage polarities except
for '=.Il"'1'l hit ch: ANZCS. Converter has a
rL-n{ITHfIHH of one pn’r mm 2.000 and an
accuracy of 0.1%5 of full scale.

» New Radar Angle-Noise Concept—
Angle-noise, the random motion of the
apparent target position about its physi-
cal center as seen bv a radar, 15 the dis-
tortion of the echo signal phase front
resulting from multiple reflecting sources

of the Inm:*l according to ﬂun D.
Howard, Naval Rescarch Laboratorv.
The apparent location of a complex-
structure target, as seen hv radar or
other target lm: iting devices, is in a di-
rection normal to the echo signal phase
front. Howard said the new concept
aids in visualizing the source of target
fmﬁTL‘ noise and 1n 'hhr:'hmsg 1ts ﬂf’fL{’f
on rh:l.lr or other target locating devices.

> Molectronic  Element  Described—
Molectronic  light telemetry  svstem,
consisting of a tinv wafer of germanium
or silicon which oscillates at a frequency
that varies directlv with the intensitv
of the light to which it is exposed, was
described by Gene Strull, of Westing-
house FElectrie. The molectronic de-
vice, developed as part of the Air Force-
sponsored molectronics program (AW
Apr. 27, p. 54), can be constructed
with a dark frequency as low as several
kilocvcles or as high as several mega-
cveles. W I.’.‘H’[Jll"-'hﬁlt'it' can mn*-'.lrm:t
the element with either a positive

or negative temperature cocfficient,
Strull said.

AVIATION WEEK, NMovember 2, 1959
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Marvelous new

“eyes” for

our defense...through

Some dark night, America’s defense may well rest upon our ability
to “see” what our enemies are up to. This is the urgent mission
of Electronic Reconnaissance—uncanny “eyves’”’ with which we
can detect enemy electronie signals, and determine exactly the loca-
tion, lype and capability of the signal source.

Since 1952 Hallicrafters, through its Quick Reaction Capability
Program, hgs been instrumental in the rapid development and
continuous improvement of Electronic Reconnaissance systems.

Today Hallicrafters QRC is being applied effectively to an in-
creasingly broad area of military electronics, including airborne
ECM, communications, SAGE and missile systems.

Put this dypamic design and production forece to work now. From
51nglf: cireuit to complete system . . . for land, sea, air or space
application . . . you'll get reliable answers quickly and efficiently,

MILITARY ELECTRONICS DIVISIO
URGENT PROBLEMS R E

hallicrafters Ch,

hallicrafters .

ENGINEERS: Join our rapidly expanding
QRC team now. For complete information
address inquiries to: William F. Frankart,

Pirector of Engineering.

CHICAGO 24, ILLINOIS

L1 & B LY S OLV ED
87



EQUIPMENT

HOUND DOG air-launched missile, powered by 7,500-1b.-thrust Pratt & Whitney J52 turbojet engines, is fired at Eglin AFB.

Hound Dog Support Tailored for Weapon

Los Angeles—Ground support equip-
ment for North American Aviation’s
Hound Dog missile is designed around
a modular concept and was developed
from the beginning to fit operational
needs.

Cost of the ground support equip-
ment for the GAN-77 Hound Dog air-
to-surface missile will amount to about
209 of the weapon svstem with up to
709 of the total Ht{:m cost for some
other missiles, . B. Price, chief of the
Support lqmpmmlt "'-:ur.hnn of North
Amencan’s Missile Division, told a re-
cent Society of Automotive Fngineers
National Aeronautic Meeting here.

Price said that designing thc grmmd
support equipment to the operational
configuration precluded the creation of
experimental or prototvpe conhgura-
tions which would ‘rlﬂ‘:ﬁtilll{_‘l‘lth IC-
receive major redesign for production.
It also made pnmhh the utilization of
equipment designed to the operational
configuration in field test programs at
Eglin AFB, Fla.. and at a plant m
Downey, Calif. Some items are being
used in factory final assemblyv and test-
ing departments, “As a result, the
carlier use of operational equipment
and, consequently, earlier product 1m-
provement, will minimize feld retroht
for changes,” he said.

Price noted that Hound Dog ground
support totals approximately Eh r:hff{:p

88

ent end items of equipment peenliar
to the weapon svstem which are fur-
nished by North American. In addi-
tion, m'mj. items of standard equipment
are government furnished, Breakdown
of contractor furnished equipment
shows that 40 items are for checkout
and control, 20 for servicing and 15
for handling. In addition, there are
20 items classihed as auxiliary equip-
ment.

Support requirements for an air-
].mm:? ed missile vary greatly from those
required for ground launched vehicles.
In the case of Hound Dog, the Bocing
B-52G serves as the launching plﬂih:rrm
and the missiles carried and launched
from the bomber are considered solely
as an adjunct to the B-52 weapon svs-
tem, Price said only the modihications
required to carry Hound Dog are charge-
able to the missile's sv hti.lﬂ.

Modifications to the B-52 include
the pvlon attaching structure, missile
release svstem, and control and moni-
toring stations for mussile operation
prior to release for free flight. He said
that unlike ground launchings the air
launches must be .IL'LI:J:IH]‘JIJ":I'IL'!.I without
the protection of a Dblockhouse and
necessitate much more detailed devel-
opment and testing to assure safetv of
flight during takeoff, cruise with cap-
tive missiles operating and launch oper-
ations,

Price noted that one item in the
inventory of Hound Dog ground sup-
port -::qm[:'um:nt which posed a chal-
lenge 15 the ground checkout equipment
for those airborne support equipments
in the carrier aircraft. A missile/pvlon
simulator tests the missile operator’s
panel in the B-52 and also tests the
tic-in svstems between the mussile and
the bomber. This checkout console,
trailer mounted, is used in B-52 main-
tenance arcas for periodic testing prior
to attaching the CAM-77 missiles for
operational readiness,

Most complex and costly items of
ground support equipment are the
checkout and ground control units, and
the servicing equipment provided for
adequate m.lmt{mmr.' of the missile.
Price said modular construction was
used for these units in order to produce
simpler, less expensive hardware, ‘The
basic console conhguration was estab-
lished by Wright Air Development
Center and North American with the
result that each end item 15 composed
of two, three, or four standard bavs
mounted on a standard mobile base.

Each bav has provisions for mounting
standard 19-in. panels or modular draw-
ers. Bavs are two feet wide resulting in
assembled console dimensions of fu;:rur,
siv or cight feet in length, Conhgura-
tion is suitable for test equipment
incorporating electronic packages, stand-
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ard power Ssupplies, blowers, mstru-
mentation, and handbook storage.

Price defined servicing equipment as
equipment required to transfer fuids
necded for the missile’s mission, and
equipment required to properly place
the missile systems in a state of readi-
ness and environment for ground check-
out, Typical of the latter are servicing
units for electrical and hvdraulic ground
power, pneumatic pressurization, ground
temperature control, ete. Modular con-
cept has been used in the packaging
of ﬂmd svstems servicing ecquipment
for the GAM-77 program. Previously,
the number of personnel fabricating a
unit was seriously limited by the man-
ner in which tubing and components

were installed in the console.

Modular Advantages

Modular concept provides these ad-
vantages:

e Subsystems may be mounted in one
drawer and will be complete with elec-
trical controls,

® Maintenance is simplified by provid-
ing access to a drawer which mav be
easily removed from the console.

® Drawers may be completed and
checked to applicable process specifica-
tions prior to installation in the console
assembly,

Tow bars are not attached to the
consoles because towing at unsafe oper-
ating speeds might possibly result in
damage to the delicate instruments
mounted within the consoles. Price said
they are designed for hand movement
Dnh' within the immediate arcas of
usage but may be fork-lifted onto a
flat bed trailer for transportation be-
tween checkout and servicing areas.

Acceptable degree of If:lmhﬂih' Price
said, is assured bv the use of a com-
bined svstems checkout concept which

is conducted in the missile runup area
provided in the maintenance cvele for

the missile at the squadron level. The
combined svstems checkout will be prin-
cipallv Eng:lgcci in determining the air-
worthiness of assembled missiles by a
comprehensive check of svstem inter-
actions under simulated flight condi-
tions, Checkout program is sequenced,
tests are sclected and test results are
evaluated and displaved bv means of
automatic equipment.

Equipment 15 packaged in the stand-
ard console configuration and includes
consoles for checkout control, check-
out circuit distribution, fight attitude
control, hvdraulic power, electrical
power, pneumatic pressurization, and
pitot-static flight environment simula-
tion. Units, comprising 26 bays of
equipment (approximatelv 52 ft. of con-
soles) are enclosed in a control room
adjacent to runup position of missile.

Price said that such automatic equip-
ment 15 more complex than manually

AVIATION WEEK, November 2, 1959

)

e . . -

GAM-77 missile is pushed on ground transporter to combined systems checkout area after
being unloaded from a Douglas C-124 which flew the missile from Downey, Calif,, to
Fglin AFB, I'la. Fitting on B-52 wing (above) is for the air-launch pylon,

-

S p— ! - ‘

- 3 - R

ELEVATOR operation is verified by technician John Milnor during the combined systems
checkout procedure. One series of tests is aimed at proving out the compatibility of the
missile-pylon combination; another is to check instrumentation.

89
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CHECKOUT console for the GAM-77 Hound Dog missile ntilizes modular type construchon
and can be shifted to other control locations in sections. Complete checkout system con-

sists of 26 bays measuring 52 ft. in length.

operated equipment and therefore re-
quires higher skill levels for its own
maintenance and repair, However, a
built-in, self-check capability automati-
cally 1solates malfunctions in this check-
out equipment to a desirable degree,
ereatly facilitating trouble shooting and

easing maintenance personnel require-
ments. A crew of three 1s required to
automatically perform the operations of
missile/pvlon combined svstems check-
out.

Using the same equipment, and per-

forming the operations semiautomati-

e

RESISTANCE «,,. TEMPERATURE

DETECTORS

GUAL IFI Eﬂ, precisely-

MIL-B-8508 (ASG

wound, individually calibrated units  MIL-T-254468 (USAF)

MIL-B-7990A
MIL-B-7258 (USAF
MIL-B-7/3/0A

that meet or exceed the require-
ments of:

MIL-B-5491A (ker]

FUEL TANKS
FREON SYSTEMS
HYDRAULIC SYST
CYLINDER HEADS
CABIN AIR
ENGINE OIL

SPECIALLY DESIGNED temperature de-
tectars for use in modern jat and
piston-powered aircraft, made to the
Airframe Manufacturer’s specifications
for sensing the temperatures of:

FUEL AT SNGINES

OUTSIDE AIR
HEATER DUCTS
RAM AIR

GENERATOR-DRIVE UNITS

PLATINUM-WOUND TRANSDUCERS for
use in MISSILES, to measure the tem-

peratures of

LIGUID OXYGEN

HELIUM
AR

and other media to
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callv, a crew of seven with additional
training can accomplish the same tests.
The additional personnel are required
for manual operation of the servicing
units, which are capable of either tvpe
of operation. Manual operator capabili-
tics in equipment normally controlled
automatically are provided to facilitate
basic checkout of the servicing units
without requiring a tape programer.
Theretore, checkout can .be accom-
plished in either the missile runup area
Or Gl ]IE['l'.lgil'I.' maimntenance area '“'IIH'[ il
minimum amount of additional stand-
ard test equipment,

Checkout Program

Price recounted the North American
Missile Division development program
of fully automatic checkout equipment
several vears ago. Development entailed
design, fabrication, and testing of pro-
totvpe consoles which automatically
performed variable programs with cir-
cuit selection; first, by punched cards,
later by punched tape. Both types pro-
vided for analog mecasurements con-
verted to digital information for evalua-
tion and readout. Mechanical switching
in early models has been replaced by
solid state logic. Readout consisted of
a “low-go-high” display, supportcd by
printed digital tabulation. This equip-
ment was evaluated in terms of require-
ments for Hound Dog. Many design
parameters were eonsidered in the se-
lection of antomatic checkout and con-
trol equipment including performance
requirements, human factors, reliabil-
itv, accuracy, flexibility, speed, cost, and
the availabilitv of developed compo-
nents. Design objective was the utiliza-
tHion of automation to the degree that
it hest combined these considerations
in order to give results compatible with
available skills. Fullvy automatic etjuip-
ment was selected for the checkout of
mated missiles and pvlons in the mis-
sile runup arca, Complement of equip-
ment in this area is devised to auto-
maticallv check 90% of each complete
missile/pvlon combination. Automation
of the checkout affords stringent and
repetitive verification of operating pa-
rameters.  Electromic  programer  con-
trolled bv a punched tape is used to
obtain checkout with speed and reh-
ability, Solid state clements such as
transistors and diodes enhance rehabil-
itv. The design thus achieved enables
the checkont equipment to  perform
individual svstem verihcation as pro-
oressive commands and  decisions  arc
accomplished electronically bv means of
logic and digital techniques.

Price disclosed that automatic check-
out of the Hound Dog flight control
system presented an interesting  and
challenging design problem since the
Hound Dog is completelv assembled
and in a closed confguration during
these tests.  Acceptable degree of sys-
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temi activation and interrogation re- |
quires that the missile airframe be dis- |
placed in order to determine the be-

havior of the flight control svstem. Al-

though not a new technique, it 15 nor-

mallv limited in use to relatively small

missiles. Conventional method of flight

control svstem checkout wherein gvros

are removed and placed on a displace-

ment table is not used. Rather, North |
American undertook to design a device

identified as a flight atbitude positioner.

It is capable of displacing the entire |
assembly of missile and attaching pvlon |
in pitch, roll, and vaw axes, maintaining
a constant displacement rate when the
airframe passes through zero displace-
ment. This approach to fHight control
system checkout is compatible with the
use of automatic equipment.

Price said the positioner is operated
by a control console which is, in turn,
controlled by the automatic control
console. ‘The missile 15 maneuvered
with its svstems energized and the en-
gine operating during the test., Flight
control svstem checkout has been ac-
complished satisfactorily  using  this
flight attitude positioner. It weighs
approximately 6,000 Th, and mav be
tlisassembled for air transport.

For gumdance svstem components
checkout, a complete airborne guidance
system is included as part of the ground
support equipment utilized in the bench
maintenance area. This enables the
entire svstem to be aligned and checked
to verify system performanc.

Price described one of the big prob-
lems confronting the ground support
equipment engineer as being that of de-
signing satisfactory simulators for clec-
tro-explosive devices such as explosive
bolts, destruct packages and thrustors |
(explosive units which generate gas to
actuate mechanical releases) which are
detonated with an  clectrical signal.
Power is applicd to energize these
circuits intentionally  but thev are
sometimes  energized accidentally by
pickup of stray voltages (noise). During ‘

d i
checkout of these circuits, simulators

are utilized to avoid danger to personnel
or equipment which would exist if live |
explosive devices were used.  Circunt
checkout consists of checking for proper
operation and monitoring for dangerous
levels of noise pickup. |
Simulators which provide the cle-
ments to perform the required cirenit
checkout impose a load equal in ampli-
tude and duration to the load imposed
by the actual device. To monitor this
circuit for noise pickup, the simulator
contains a detector which produces a
visual and audible warning signal when
a dangerous noise level 15 picked up.
Although the portion of the simulator
which checks tor proper ciremit opera-
tion presented no particular problem, a
rather unique circuit 15 used. A single
shot transistorized multivibrator with |
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DISTRIBUTION AMPLIFIER (with neon driver
in photo). Transistorized time code amplifier
for handling up to 12 driver amplifiers for
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Electronic Engineering Company of California

1601 East Chestnut Avenue, Santa Ana, California
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FiGalLE AND AIRCHAFT BANGE INSTRUMENTATION SYSTOME « DIGITAL DATA PROCESSING SYSTEMS » COMPLUTER
LAMGQAGE TRANSLATORS + SPECIAL ELECTROMIC CQUIPMENT
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Coaxial
Cable

18 a vital part of
the Awr Force
Automatic-Tracking

Antenna System!

The powerful TLM-18 telemetry antenna now
In service at the Air Force Missile Center,
Cape Canaveral, Fla., 1s used for the auto-
matic tracking of missiles and earth satellites,
This huge “*mechanical ear,” specifically de-
signed by Radiation, Inc., Melbourne, Fla.,
has an effective data reception range of over
1000 miles.

One of the key parts of this highly sensitive
device is the 74", 50 ohm, aluminum sheathed
Styroflex™ coaxial cable that links the 60-foot
parabolic reflector to the receivers. The task
of carrying missile-to-earth signals from the
antenna to the control building demands a
low-loss, high frequency cable with a high
signal to noise ratio.

The remarkable characteristics of Styroflex®
cable not only meet these rigid specifications
but also have extra operational advantages,
including long operating life under severe
conditions and stable electrical properties
during wide temperature variations.

Et}‘mﬂex@' coaxial cable has earned an out-
standing record for these qualities in a variety
of industrial, mass communication and tele-
metering applications. Perhaps this cable can
answer your particular high frequency cable
problem. We invite your inquiry.

- . H - Lol il Sga ¥ e i .

CORPORATION
300 Park Avenue, New York 22, N.Y.

Y2 @

suitable loading resistor establishes the
amplitude of current. The duration is
established with a resistor-capacitor net-
work which generates the cutoff signal
to the multivibrator. Cutoff hlglhll must
reach a minimum specified level in order
to act upon the multivibrator. Level of
the cutoff signal is a reciprocal function
of the circuit resistance being checked.
When the multivibrator cuts off, it pro-
duces a “go” signal verifving proper cir-
cuit operation. Anv circut malfunction
will not permit the multivibrator to
cut off: therefore, the multivibrator will
not produce a “go” signal.

The real problem is that portion of
the simulator which momtors the cir-
cuit for noise because of some of the
properties of noise. Pickup of noise in
a circuit is dependent upon the imped-
ance of the circuit. The electro-explo-
sive devices have impedance ranging
from .1 to .2 ohms. Noise also exists at
any and all frequencies in a very broad
range, from d.c, to RF of thousands of
mug:ltj.'r:h:h To be ac lequate, the noise
detector must emit a usable signal while
simultaneously exhibiting identical char-
acteristics of the electro-explosive device.
Most important characteristics are 1m-
pedance, frequency response, and RF
shunting effects, The present state of
the art provides onlv one pn'-.uhln: device
that may Scrve as the noise detector.,
This device is an RIF meter thermal ele-
ment which is a thermocouple attached
to a resistive wire in such a manner that
the thermocouple output is a measure
of power dissipated in the resistive wire.
This thermal element however, did not
satisfv the requirement for the monitor
detector because, when measure of 1m-
pedance was correct, the thermocouple
output was too low to be usable, and
VICC VETS:.

Solution to the problem was reached
bv a combination of existing unrelated
elements. The squib wire from the elec-
tro-explosive device was placed m an
evacuated capsule with an infrared, four-
leg bolometer bridge. All noise reach-
ing the squib wire 1s dissipated as heat,
thus producing infrared radiations, Op-
posite legs of the bolometer bridge are
exposed to these radiations, thus un-
balancing the bndge. Since the bolo-
meter bridge 1s excited with an external
power source, the output signal from the
unbalanced bridge exceeds that of a
sclf-generating thcrmncmuﬂ{ This now
becomes a verv usable signal which 15
used to actuate audible dl'ld visual in-
dicators signifving that dangerous noise
levels exist in the circuit which mav
detonate the clectro-explosive device
when nstalled. Thus, corrective action
to avert a possible accident may be in-
itiated.

Although weight of the GAM-77 in
the fullv fucled configuration 1s 1n excess
of 12,000 1b., an available trailer capable
of assuming loads only up to II_.[J[JEJ 1b.
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was used 1n the research and develop-
ment program.

The result was that mobility  was
restricted to approximately 3 mph. It
became evident that a handling sys-
tem capable of approximately 15,000 Ib.
capacity was needed and the Air Force
authorized the development of such a
handling svstem consisting of a position-
ing trailer, work stand and air transport
tratler. Complete ground support equip-
ment hardware for GAM-77 has not
been determined as vet with a few new
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items still being evaluated. Occasion-
ally an item of equipment will be de-
leted by the elimination of the existing
requirement even though initial periods
of Strategic Air Command operations
may commence. Proportion of ground
support equipment cost in some weapon
svstems has been estimated to be as high
as 70% of the total weapon svstem cost.
However, Price concluded the figure for
the GAM-77 Hound Dog will probably
not exceed 20% of the total weapon svs-
tem cost.

-
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FLIGHT attitude positioner is dL"EIgHEEI to hulr! the Hmmd Dog with its engine np-cmtmg
and control systems energized; unit can displace the missile in pitch, roll and yaw attitudes.
Positioner weighs 6,000 1b, and can be dismantled for air transport. Missile is fitted with its
flight pylon at North American’s Missile Division.

CONTROL ROOM

COMBINED SYSTEMS
CHECKOUT

DRAWING shows layout of the missile runup building: note sound suppressor fitted to
Hound Dog’s J52 exhaust stack. Missile not yet fitted with pylon is at right, Hound Dog
made its first powered flight last April 23 with “completely successful” results,
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AIRBORNE ELECTRONICS

.« includes specialists in the development of systems
and equipment for aireraft, missiles and spacecraft.
Their capabilities include extensive experience in min-
wturization techniques, weight and power conservation,
systems design and transistorization.

* Transistorized Search, Bombing, and
Terrain Clearance Radar

* All Weather Radar Toss Bombing

* Radar Augmenter Beacons

SHIPBOARD ELECTRONICS

... comprises three design groups; Radar, Guidance,
and Ordnance Equipment. Their personnel are special-
ists in the development of systems designed to withstand
extremes in environment encountered in submarines
and surface vessels.

* Elecronic Simulators
* Radar Course Directing Centrals

* High Power Lightweight Air Search Radars

Outstanding engineers and scientists are invited to inquive into opportunities on Stavid's advanced systems engincering teams,

Write Dept., 122

GROUND-BASED ELECTRONICS

. o TEPresents three major capabilities; antenna de-
velopment, electromagnetic detection systems, and pas-
sive detection of long-range mizsiles and submersibles.

® Sferics Locating System

® Broodband High Frequency, High Power
Worldwide Communications Antenna

* Missile Beacon Telemetering Systems

These current projects demonstrate Stavid’s
engineering versafility and diversification:

The first lightweight shipboard air search radar .capable of dis-
tinguishing aircraft in formation several hundred miles away.

An airborne search, bomb 'nov and terrain ovoidance radar
weighing less than 235 pounds.

A sferics system that tracks severe weather disturbances over a
2000 mile radius.

A twelve-pound radar transponder for tracking research vehicles
200 miles above the earth.

High-power air search radars are being reduced from 6000 pounds
to less than half.

Missile control systems have been shrunk 70% in volume, 60% in
weight, and designed for mechanized assembly.

A missile launching silo was completely instrumented in two months.

Anti-famming techniques are being perfected for advanced radars.

Simulators to train submarine-based missile crews in guidance
techniques are being produced in quantity.

WATCH STAVID FOR THE
LATEST DEVELOPMENTS IN

3 4 _..--"l,..--'l]I __:'" 3
,&?ﬂﬁﬁ EPLURALAUE {gﬁﬂﬂﬂﬁﬂ{ - QPR

s TA Vl D E’ngfneerfng, Ine. ruintiels, New sersoy

A SUBSIDIARY OF
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SPACE TECHNOLOGY
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YARIABLE GEOMETRY which could serve as a ferry between a space station and the ground is in its re-entry attitude at left.
had slowed to Mach 2 or 3, it would nose over (right) and extend its control surfaces,
portion constructed like current supersonic aircraft.

REENTRY
CONTROL
CWRFEAe £

tic capsule. Flipper surfaces fore and aft would provide control,

Controllable Re-Entry Techniques Probed

By ]. S. Bautz, Jr.

Langley Field, Va.—Three principal
categorics of re-entry vehicles with six
primary types ot conhgurations are
under consideration by National Acro-
nautics and Space Administration at its
Ames and Langlev rescarch centers.

Ultimate tIHtFl!I[]L'ﬂ of cach of these
vehicles depends upon the further de-
velopment of high temperature mate-
rials, but NASA cngincers generally
agree with those in industry who be-
lieve that it has been possible for at
lcast the past two vears to build con-
trollable  winged wvehicles that  can
mancuver well and extensivelv as thes
re-cnter the atmosphere.

The three genceral categories of
cntry vehicles being studied are:

* Winged gliders of metal construction
resembling current high-speed aircraft
with delta wings. Dwna-Soar-tvpe ve-
hicles that must re-enter quickly to
maintain high speed over a target and
lower iJLEtH]!II.!EI'..'L ohders with t|1L sole
mission of re-entering the atmosphere
and landing at a feld the size of Iid-
wards AFB. Calit., are the bwo major
subdivisions i this categorvy,

e Very lightly loaded vehicles with
Aatable or 1|:-”l]:'~l]”.-]l structures.  1ri-
angular winged gliders of nearly blimp-
siz¢  and collapsible  lifting  surfaces
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resembling kites are the two prinapal
icdeas 1n t]ll.'- area.
e Ballistic capsules, some of which arc
pure drag shapes of the Mercury vanety
and others unsymmetrical bodies devel-
oping lift, arc being investigated in this
L"lttnnn

ll.’_h of these categories represents
A nhi"fl.rtn’f approach to handling aero-
dynamic heating which 15 the primary
de sign problem with re-entrv aireratt.
B: t]]ntln: and semi-hallistic L11h111+_~1 CX-
perience the highest heating rates, but
thev expose a verv small area to inten-
sive temperatures, Inflatable and col-
lapsible vehicles are extremcely  large
with a wing loading in the neighbor-
hood of one pound per square foot and
thev will permit Hight at altitudes of
300,000 ft, and more.

Therefore, they are able to slow down
considerablv before reaching dense air,
LL'L‘]?I-H” both heatineg rites and  total
leat m]:nut VY low,

Winged eliders of metal construction
will have loadings of approxi-
matelv 25 1b, per sq. ft. Thev will heat
at a lower rate than the ballistic cap-
sule, but their total heat imput wiall b
much higher., Thev will descend below
::.I']II'IlHl {‘, betore thoeir wines will suh-
stantially contribute to theirr support.
Therr specd will he Inegh when the
reach dense mir, and thev will expen-

W I]If_’

ANGLE OF ATTACK
APPROXIMATELY +10°

S AVIATION WEEK

When it

The bottom surface is a heat shield and the top
At high angles of attack, it would have motion characteristics similar to a ballis-

ence high heating conditions for at
least 20 min.

Winged aircraft of this tvpe, how-
ever, have the best performance and
mancuvering potential of all the re-
entry vehicles. Air Foree believes that
they will make the most useful military
weapons for alternatelv  operating n
and out of the atmosphere, and indus-
try papers relating to Dvna-Soar  re-
quirements  mention  missions  that
would require high heating conditions
for two hours with a 2g acceleration
limit durning this penod.

Delta-winged  re-entry vehicle  be-
licved by NASA to be the best for ferry
service to and from an orbit would
have a heavy heat shield covering 1ts
lower surface. The upper portion would
be constructed in much the same man-
ner as present Mach 2 aircraft. This
aireraft wounld re-enter at an angle of
attack of about 90 deg. and stay in that
attitude thronghout the period of high
temperature  flight.  Large horizontal
control surfaces that will make slow
speed Aight an easv matter for the a
craft would be folded hack onto the top
near the verheal tail,

The lower surface heat shield would
be the only portion of the aircraft to

reach  temperaturcs of much  above
20001, The fact that this heat slhaeld
would have an almost triangular shape
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would make the aircraft more difficult

to stabilize than a Mercurv capsule
during re-entrv.  Large moments are
created bv small changes in athitude
with this 'Iypa: of aireraft, and it would
not be possible to use small rockets o1
other thrust devices tor stabihzation.

Therefore, NASA is studving the use
of two control surfiaces on the nose and
two others near the tnl. These sur-
faces would periodicallv flip into the
main flow to keep the aircraft at the
required angle of attack.

After Aight speeds of Mach 2 or >
were reached, the aircraft would begin
to nose over and Anally extend its tal
surfaces well bevond the onginal wing
span of the aireraft. The intm[]hh'
surfaces would be in an L shape so that
they would add to the vertical as well
as the honzontal tm] area. This vana-
ble geometry approach would provide
better control effectiveness about  all
three axes than that usuallv attainable
with a delta wing. The re-entry ferry's
landing speed Lmtld be slower than
those uf high performance aircraft now
In service.

The re-entrv ferrv described above
resembles a ballistic capsule during long
periods of its fHight. It slows down

rapidlv at a fairlv high altitude and
could not fly for 20 min. under high

heating conditions. Its maneuverability
above Mach 3 is limited. These char-
acteristics would severely affect its mil-
itary  uschulness.

Effectiveness Criteria

Attack and reconnaissance effective-
ness of the global bombing svstems, the
ultimate nl}|uhw of the Dvna-Soar
program, will depend upon maintaining
h]:uc_{_-rlh uf up to 12.000 m J]I while
maneuvering over several  thousand
miles of enemv territorv.

Rapid deceleration of the aircratt
as it flew below 200,000 ft, to increase
the accuracv of its weapons or recon-
naissance equipment would add sub-
stantially to its chance of being inter-
cepted. This requirement for high
speed and relativelv low altitude fight
cannot be satished unless the aireraft
can operate at a lift/drag ratio of ap-
proximately four, To accomplish this
at hypersonic speeds, the aircraft must
be long and slender and flv at a low
angle of attack.

Both the upper and lower surfaces
must be able to withstand high surface
temperatures. These will be above
5,0001" on the leading edge and drop
down to 2,500F about one foot back on
the wing chord with progressivelv lower
hnummhnu farther to the rear. Mini-
mum surface temperatures on the rear
sections would probably be about
1,500,

Government and inﬂmtry structures
engineers who were put on the spot by
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COLLAPSIBLE and inflatable re-entry vehicles are attractive tor two reasons: their lifting
surfaces can be stowed during takeoffs so that the severe stability problem caused by LmuLh-
ing a winged glider on the front of a slim ballistic missile can be avoided, hftlllg surfaces
of |1m type also offer a possible answer to the heating problem associated with atmospheric
re-entry. The vehicles are of light construction and will allow a large wing area to be used
so that the altitude pufnmmnw of a vehicle can be outstanding,. Inﬂrnmhle vehicles simmlar
in appearance to the model below would have a wing loading of one pound per square foot or
less and would be able to operate at high aerodynamic lift- fﬂfdl'rt" ratios at 300,000 Ft.
altitude and above. They would be capable of slowing down L‘[I[IIIrI”]i. with relatively
little hearing in the thin air at these altitudes. Construction material for such a vechicle
probably would be a metal wire covered with a rubber-like compound. The crew would
be launched into orbit in a small capsule with the wings folded on its sides. The wings
would be inflated shortly before re-entry. The [.'I:J”:!p!-iiht{_" wings above would be carried on
the back of a vehicle during launch and released before re-entry. Wings of this type also
could be used to augment the lift of a supersonic aircraft during landing,
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TWO INFLATABLE re-entry gliders of the same gross uuhht but different wing loadings
are compared in size (above) to a Convair F-106 aircraft and a large Grmd}c:lr-h:n} blimp.
Inflatable gliders during re-entry probably could be slowed down to subsonic speeds before
they got much below 200,000 ft. From this altitude they could spiral slowly down at an
airspeed of about 200 mph. and have a wide choice of landing fields.

QUARTZ LAMPS are mu] to hieat the bottom of thc re-entry glider structural model shown
inverted above, Air loads on the glider are simulated at the same time through the “whiffle-
tree’” arrangement of levers hanging below the model.
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these high operating temperatures be-
lieve that the answer to the problem has
been available for more than 24 months
and feel that the prototvpe of a useful
militarv vehicle could have been built
during this period.

I'urther work on materials is alwavs
necessary, but they contend that flying
with the knowledge now at hand is
the only way to uncover the major
problems that will never become clear
on the ground.

Structure Types

Three general types of structure have
been advanced for use on these high
performance gliders. They are:

e Hot load-bearing structure which sta-
pilizes out at about 2,500F,

e Load-bearing structure of near 1,000
which has insulation between 1t and
the surface matenal.

¢ Insulated and cooled load-bearing
structure that never gets above approx-
nnately 200F,

NWASA EI]gll‘l{.'Ll'H apparently favor a
simple version of the latter idea. Water
would be used as a coolant but no
pumps or elaborate plumbing arrange-
ment would be necessarv. Depending
upon the flight to be made, one or two
pounds of water per square foot of ve-
hicle surface would be carned mside
hollow members of the main structure.
A wick-like substance inside these mem-
hers would absorb the water and prevent
anv sloshing. As the heat input began,
the water would turn to steam Jhmrh
ing about 1,050 Btu. per Ib. in the pro
ess. The steam uﬂuld be vented nut
the rear of the vehicle in a manner that
would prohibit the building up of a

high pressure inside the structure.

Heat Shield

A Javer of insulation would also
shicld the main structure from the in-
tense heat of the outer surface. The
outer surface of the aircraft would not
carrv an appreciably greater load than
that of the fabric skins of canvas cov-
ered aircraft. Thin gage sheets of steel
or molvhdenum allov would cover the
re-entry vehicle in contrast to  the
heavy, thick milled skins of supersonic
aireraft. These thin shects would be
cut into small squares or narrow strips
and held together by movable joints
that would allow them to expand with-
out buckling as their temperature rose,

It 1s prnh ible that thev also would
be corrugated in much the same man-
ner as ‘th skin of the old Ford Tn-
Motor and Fokker transports. Thesc
corrugations  would run streamwise
down the aircraft and over the wing
and would disappear as the areraft
heated and expanded. Thev would re-
appear at slow speeds.

Thermal stresses 1n these structures
wonld not be eliminated, but NASA
and industry engimeers belicve 1t s
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possible to keep them from warping
the aircraft out of shape or causing
abrupt failure. Manv different 1deas
for the construction of flexible joints
for attaching the skin to the under
structure have been advanced and most
of them seem practical. The weight of
structure required for a re-entry vehi-
cles with some military uscfulness prob-
ablv will run somewhat over 50% of
the total weight as against 20 to 25%
for efiicient aircraft operating at lower
speeds where heat is not a problem.

The leading edge of the wings and
the nose, which will experience much
areater temperatures than the rest of
the aircraft, will require special  con-
struction which also has been under
extensive study for the last few vears.
Materials for these arcas of the struc-
ture which are now under considera-
tion include the refractory metals,
graphite, ceramics and ablating plastics.

NASA apparently believes that ablat-
img materials at this stage of their
development would be too heavy for a
icading edge which would have to un-
dergo high 1 heating for periods of more
than 45 min. This tvpe of leading
cdge also would have to be replaced
after cach flight, and one of the re-
quirements Air Force is attempting
to get into Dvna-Soar program at an
carly stage 1s reuse for everv component.

Graphite Studied

mehltt appears to be the most
promising material now under studv.
Pure graphite tends to spall or bre: 1k
off in small picces during heating
when it is exposed to high dynamic
pressures from an air stream. This draw-
hack 1s bemg overcome through the
use of surface coatings. Pyrolitic graph-
ite 1s one of the coated varicties show-
g promise under test. This graphite
has a heavy coating of carbon which is
|:|mt5|n|:::{1 bv burning it in a methane
AT about 2,000,

”H_ leading edges and outer skin of
all of the three tvpes of high tempera-
ture structures mentioned above will
be approximately the same. The tem-
perature of the load bearing structure
underncath will be the major differ-
cnee. If a cooling svstem is not used,
msulation will be able to keep the
under structure down to about 1.000F
cduring most of a reentry flight
[f insulation is not used, the load-
bearing structure will rapidly come to
skin - temperature.  Muoch  thought s
being given to this tvpe of structure
because 1t is clearly the simplest and
mav be the ht'h’rtut in the long run,
Under present ‘circumstances, ]l[mqu
suich structures cannot be built without
1]|-L' use of materials that have not vet
been fully developed. Thev would have
to use molvbdenum I]IHH and the re-
fractorv metals in manyv new and un-
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Fluoroflex-T (Teflon)

PLLUMIEBINIG

engineered for SAFETY, RELIABILITY

PREFORMED CONFIGURATIONS. Factory
preformed to meet specific routing reqguire-
ments for almost any configuration. Pre-
forms are stress relieved at the bends,
permitting tighter bend radii than free hose.

SPECIAL FITTINGS. Fabricated to any spe-
cified angle or configuration from stain-
less steel, carbon steel, or aluminum
alloy. Compound and less than 1:1 bends
to aircraft tolerances: certified welding
and brazing.

= - SEAL-LOCK FIELD ATTACHABLE,
REUSABLE FITTING. Designed for max-
imum flexibility in teststand and mockup
work., Dynamic sealing and triple-locking
actions make assemblies leak-proof and
blow-off proof, Sizes -3 through -24Z
qualified to MIL-H-25579,

SWAGED FIELD ATTACHAEBLE, PERMA-
NENT FITTINGS. Designed for maximum
reliability. Resistoflex swaged fittings have
proven their dependability in more than 3
million assemblies. Available in all standard
sizes and a variety of configurations includ-
ing elbows and special attachments.

®BFluoroflex is a Resistoffex trodemark, reg., U85, pal. off.
ETeflon is Dulont's trademark for TFE fluorocarbon resins.

Originators of high temperajure fluorocarbon hose assemblies

esistoflex

CORPORATIONMN Dept, 304

Offices fn principal cities
Calif, =

Anoheim, Southwestern Plant

Rozeland, MNew Jersay Western Plant;

Daollas, Texas
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News Trom
Dallas about
technical
management

Chance Vought in Dallas has
realigned into five divisions, giving
this 42-year-old company an exciting
future in Aeronautics, Astronautics,
Electronics, Range Systems and Re-
search — and giving engineers impor-
tant advancement advantages.

Attractive divisional positions are
open now for leaders...men with
proved skills in the following
activities:

Electronics: Advanced theoretical
analysis and application of advanced
technology, including the develop-
ment of advanced methodology in
reliability prediction, evaluation and
control. Also, planning and imple-
menting practical methods for apply-
ing reliability control.

Astronautics : Space communications
and antenna systems, and wave prop-
agation in fields of radio frequency,
microwave, ultraviolet and infrared
svstems,

Aerodynamics: Flow and instru-
mentation work from Mach 10 to 25.
Opportunity for top-level instrumen-
tation engineer.

For more information on these and
other areas of opportunity for senior
engineers and scientists, write:

rofessional Placement Office
Dept, M-37

T A OUGHT

Gl laF,; TaoAS
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proved wavs. These development costs
naturally would add to the mitid cpsts
of a re-entry vehicle using a “hot”
under structure.

[nflatable delta winged ghder being
discussed as a re-entry ‘-.t]'llli.]L m:uh]
never have a  dvnamic air  pressure
against its structure of more than about
200 to 300 mph. at sea level. Still, as
it slowed down from orbital speeds of
18,000 mph. to about 200 mph. rclative
to the ground, the vchicle would heal
to about 1,500F, Goodyear apparently
is the onlv U, 8. company working to
any large degree on the {lrsu]npmtnt of
1 flexible material that can be used on
inflatable vehicles capable ot re-entry.
This material is a nickel allov wire cloth
coated with a rubber-like material. The
principal problem with the material 1s
its tendency to get brittle after each
heating, and in 1ts present state a ve
hicle made of it would not be able to
re-cniter more than once.

Elimp Structures

The large blimp-like structures con-
sidered under this concept of very low
wing loading would be kept inflated by
air bottles or a small pump. Pressure
insidde the vehicle would have to be
imereased as it lost altitude so that struc-
tural rigidity could be maintained in
the .i['rnna]}h:_m pressures near sca level.

Roughlv, the flight program for these
r:.]uﬂlu would he to dLLLELT:ltL from
orbital to subsonic speeds while losing
altitude from 300,000 to about 200,000
ft.

This  might require  several orbits.
Then, the aircraft counld spiral slowly
down from 200,000 ft. to the grul]lld,
with its airspeed never going much
above 200 mph. Such a flight sched-
ule would allow a great latitude in the
selection of a landing ficld.

Collapsible Units

Collapsible  units resembling  kites
are hunfr considered by NASA fnr two
possible auxiliary applications.  They
wonld increase lift during either the re-
entry or landing phases of flight back
from orbit. I"'-'nmw the re-entrv phase,
thev would decrease the wing loading
and allow a glider of sohid structure tn
have some of the altitude characteristics
of the inflatable vehicle. They also
would contribute to a lower landing
ﬁputl

The collapsible unit would be little
more than a square of Hexible heat
resistant material with three stiff poles
connected at one corner and running
down two sides and diagonally across
the vehicle.

This kite-like wing would be stowed
on the upper surface of the re-entry
glider until it had reached air dense
mmug} to inflate it. At this point, the
wing would be inflated with the flexable

VOUGHT CRUSADERS
JOIN THE CORPS

High above Marine Corps bases around
the world, Leatherneck pilots are letting
out the reins on their new Chance
Vought Crusader fighters.

It’s a 1,000-plus-mph experience for the
pilots. But, ultimately, it's the Marine
rifleman who stands to gain.

This carrier fighter’s striking speed and
endurance mean air superiority over
beachheads and airheads — wherever the
rifleman needs it most. And, with its
short-field capability, the Crusader can
maove into newly secured areas to oper-
ate alongside the units it supports.

This is the fighter that introduced
1,000-mph speed to carrier decks. More
than 500 Crusader fighters and phote
planes have become operational with
the Fleet,

The Crusader is joining Marine Air
Groups the same way. Its smooth
responses provide Marine pilots a safe
step upward in performance ... plenty
of performance to guarantee the rifleman
a friendly sky!

In addition to piloted aircraft, Chance
Vought's Aeronautics Division special-
izes in atmospheric missiles and anti-
submarine apparatus. Other major inter-
ests are being aggressively advanced in
the company's Astronautics, Electronics,
Research, and Range Systems Divisions.
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GLOBEILITY

“Vertical envelopment” is a white-glove name for the Fleet's new brass knuckles. It features
heavily armed Marines in a unique global maneuver. Instead of storming a fortified beach,
these Leathernecks surround it. Helicopters lift them from special assault ships to com-
manding points behind the enemy’s back. For 10 years Marines have polished this method
of Eupturmg beachheads by air, Now a part of the fast-moving Fleet, these specialists
bring powerful deterrent weight to bear...wherever Free World borders are threatened.
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Unusual capabilities in the application of circuitry
and packaging give Temco unequalled ability

to design and fabricate inverters

to meet special requirements. Contact Temco

tor additional information.

A Division of TEMCO AIRCRAFT CORPORATION +» P. 0. BOX 6181

Many excellent engineering and scientific
positions are now open in this and other Temco
programs. We invite your inquiry.

THREE PHASE
STATIC INVERTER

Reliability and versatility in a size and weight
never before obtainable make Temco Electronic's
three phase static inverter extremely able to

meet today's critical design needs. This advanced
inverter allows unbalanced or variable power
factor loading to be introduced while maintaining a
symmetrically regulated three phase output.

: Regulation is achieved through a unique magnetic
- { 5 control circuit. Frequency control is maintained

; by a solid state oscillator. The inverter will operate
dependably under extreme environmental
conditions of temperature, vibration and shock.

DALLAS 22, TEXAS
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HIGH LIFT, high drag capsule shown at right has been under study at NASA for some time. It is designed to lower the accelerations on a
pilot by producing some lift during re-entry. This design also will achieve a compromise between the high heating rates of the pure
drag capsule and the high total heat input of the winged vehicle. A re-entrv vehicle formed by opening a cylinder after it has been
placed into orbit (left) also has been studied during NASA investigations of this class of aerial vehicles.

material blossoming out and forming a
lift-producing curved surface,

There are strong opimions  within
NASA, the Air Foree and industry re-
garding the use of collapsible and in-
flatable structures during re-entry.,

One school feels that they offer an ex-
cellent opportunity to overcome the
high- temperature problem of more-or-
less conventional aircraft tvpes. Another
is certain that even if their relative low
performance can be accepted, crew
members would not feel safe in such
vehicles and would not accept flving in
them as a regular task.

Ballistic Capsules

Ballistic capsules have been under
serious study longer than anv other tvpe
of re-entrv vehicle since thev are the
simplest and offer the quickest soktion
to the problem. The Mercury design is
only one of several that have been pro-
posed in detail to both NASA and Air
FForce. This particular mode of re-entry
is the only one whose feasibility under
the current state of the art has been
clearlv acknowledged by the govern-
ment, and it 15 the onlv one under
active development. |

Improvements in the handling char-
actenstics of the Mercury or pure ballis-
tic capsule have been under studv for
some time. The main alteration to
any second generation ballistic tvpe ve-
hicle would be to flatten off one side.
The idea here would be to provide
some lift. This would reduce the ac-
celerations experienced bv the pilot
during re-entrv and provide a compro-
mise between the very high heating rates
and short heating time of the pure
ballistic capsule and the long heating
times and low rates of the winged,
lifting vehicles.
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EXPANSION JOINT
CORRUGATED SHEET METAL ;
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EXPANSION JOINT /(2500 °F)
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e AN OUTER PANEL
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AND

LIS ION LOAD CARRYING
| STRUCTURE (200°F)
THREE GENERAL TYPES of high temperature structures are shown here. The load-carrying
members in the cooled structure at bottom never reach a temperature above 200F. In the
insulated arrangement shown in the middle picture, this main structure gets to about 1,000F.
In the type at the top, the under structure is as hot as the outer skin which would be at
3,000F. Cooled design at the bottom is considered to be feasible now by most engineers.
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FINANCIAL

Writeoffs, R&D Costs Cut Proflt Margin

New York—Iirst aviation companv
1959 fnancial results—from Northrop
Corp. and McDonnell Aircraft Corp.
whose hscal yvears end at imd-vear—show
little difference from last vear but
figures compiled by Standard & Poor’s
indicate this mav not be the case for
the entire industry.,
® McDonnell sales showed a relatively

small drop from 1955—from $442.-
708,483 to 435,578,979, Earnings on
the other hand rose slightlv—from

$10,028,577 or $6.09 a share to S10.-
037,995 or $6.10 a share.
* "Jﬂrfhrnp sales  also

$263,034,650 from
its earnings rose to $7.325404 or
$4.01 a share from $7.234.135 or §4.31
a share a vear earlicr when fewer shares
were outstanding.

First Half Results

Standard & Poor’s reported that first

half results of 19 companies in the in-
dustry showed sales down 5% but eam-
ings down 40%, and with proht mar-
gins on sales down to 1.6% from 2.5%
a year ago. If these trends continue in
the last half t.armngs of the 19 com-
panies will be 35409 below the 1958
total.

How this pressure on profits has been
affecting the industry is reflected in the

declined — to
274.516.325—but

accompany mg chart.  which  shows
MeDonnell's results over 2 10-year
period.

While sales and backlog have risen
10 times or more over 1950, earnings
have hittle more than tripled. Proht
margin on sales 15 charactenstically low.
Profit margin on net worth, a computa-
tion that figures importantly in Renego-
tiation Board decisions, does not show
so0 clear a trend, but scems headed
downward. (However, it is higher than
the industry average of 14.5% for 1958

s comj siled by thf. First National Cib
Bank nf New York.)

Net Worth Rise

This latter movement is partly due
to McDonnell's nse i net worth, which
in turn results primarily from McDon-
nell’s policy of plowing back 85% of
the company 'S Ltrmngq cach vear mto
this account. It would be lﬂl’f.l'{.‘itll'lg
to speculate how much higher McDon-
nell’'s net worth and how much lower
its margin on net worth would have
been 1if McDonnell as a defense com-
pany had been allowed profit margins
on sales comparable with general in-
dustry, It is the industry’s gencrally
hlghu‘ prnﬁt Jik II‘*'-"III'-. on m’r worth thet
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has been used as justification by
Renegotiation Board as a basis fnr re-
determinabions.

[f the current backlog, which in-
cludes amounts in the r:t:nnp].u'l.'r-. %20
million in Mercury man-in-space cap-
sule contracts and $124 million in Quail
decov nussile  contracts, is not  cut,
McDonnell sales and carnings for 1960
should approximately equal last vyear,
according to J. S. McDonnell, chairman
and president of the company.

“For the longer term future,” he said,
“there will be growing and diversifving
uses for military and civil aircraft, both
inhabited and uninhabited, as long as
there 1s air and as long as earth’s popu-
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T N-YEAR financial chart for McDonnell
Aircraft Corp. illustrates industry trends.
Note downward trend of profit margins on
sales and net waorth,

lation continues to grow. There 15 no
need to stampede away from the aircraft
business. It will be a good line of busi-
ness for those creative companies who
are¢ best at it and who will be strong
enough to survive.

“There will aways be requirements
for space projects and for spacecraft,
both inhabited and uninhabited, as long
as there is space.  This will be a good
line of highly scientific and technical
business fur those creative companies
who are best at it.”

Future Potential

McDonnell also stressed the future
potential in commercial aircraft, noting
the company’s Model 119 utility jet
transport. The company  has upml'
512,607,437 on this project, all but
S445,472 of which was written off in
the last three vears,

Writcoffs such as these are noted
bv Standard & Poor’s as among the
major problems of the mdmtn —e5-
pecially to such commercial transport
producers as Boeing, Douglas, General
Dynamies and Lockheed.

Other factors cited as bringing pres-
sure on prohts include inereased re-
search and development costs generally,
smaller umit profits on a higher pro-
portion of military business on a cost-
plus-fixed-fee basis and rising depreci-

ation and mtu‘ut charges (AW June
8, p- 97; July 7, 1958, p.. 54).

Rohr's Experience

A case in point is Rohr Aircraft Corp.,
which reported a 29% increase in sales
but a drop in carnings from $4,048,097
to 52,586,300 in its hscal vear ended
Julv 31. This was caused by heavy start-
g costs on contracts for major com-
ponents for the Lockheed Flectra, Boe-
ing 707 and Convair 880 and greatly
mereased interest charges on borrowings
which rose from $27 million to $40 mil-
lhon to meet these costs.

Rohr m]u rosc from $147,538,056 to
$191,272.128.

The investment survey company feels
that despite these drawbacks, prospects
of the industry are such that most of
the 19 companies included in its study
should show improved earnings in
1960,

Nine of the 19 companies will
show increased 1959 earnings, the sur-
vey reports, but these will be more
than offset bv declines for the rest—
including the five largest.

The increasing burden of research
and development was emphasized also
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at a recent mecting here of top United
Aircraft Corp. officials. United’s Chair-
man H. M. Horner said that the com-
p;mj: would spend $75 million for

R&D facilities alone in 1959 and 1960.

“The g ]:rrnh'[f,m 15 the tremendous
cost of Rﬂl] he said. “It's difficult
to accomplish what we would like to
do with profit margins as low as they
are. If anv industry needs thE":-'E' profits,
it is the aero-space industrv.”

United is concerned with the debt
situation, and though 1t has no plans
to enter the puhlic bond market now
there were hints this step might be
necessarv in the future. If it had not
been for Umted’s S100 million line of
short term bank credit, the company
would be in the long term market now,
the company officials reported.

Financial Briefs

Chance Vought Aircraft reported net
income of $4,297.4357 (53.6]1 per share)
for the first nine months of 1959, com-
pared with $7,235,892 (S6.08 per share)
for the same p-t.l‘lﬂ[] last vear. Compara-
tive sales figures for the periods were
$191,686,354 in hrst nine 111:‘:11Htﬂ aof
current vear as against $240,927,097 for
last vear, the -:hnp in ratio of carnings to
sales being attributed to emphasis on re-
search and development efforts to carry
out planned diversification.  Chance
Vought unfilled orders as of Sept. 30,
including letters of intent, totaled $313
million.

Cessna Aircraft Co. directors have
approved a proposal calling for a 3 for 1
stock split. Holders will he asked to
approve an increase n authorized cap-
ital from 1.5 million to 5 million com-
mon 51.00 par value shares. I'irm cur-
rently has 1,071,502 shares of stock ont-
standing. If stockholders approve the
split, thev will receive two shares for
cach one thu hold as of Feb. 8, 1960,
with issuance of extra shares being m.ldL
Mar. 4, 1960. Directors also approved
issuance of regular 50 cents dividend
pavable Nov. 17 to holders of record
Nov. 3. Company president Dwane L.
Wallace announced that company’s
total sales for the 1959 fscal vear were
approximately $100,500.000 based on
ulmudttcd figures, a new record for Cess-
nl and that carnings of lpprmlm.lrﬂv

=7.60 per share this vear will also consti-
tulr. a new record for the firm. New sales
mark represents an increase of more than
$14.3 million over 1958 sales despite an
anticipated decline in militarv sales and
includes t:iﬂh months of sales volume
of companv's new subsidiary, Aircraft
Radio Corp., which contributed some
58.8 million in sales volume to the over-
all increase. Commercial products sales
in Fiscal 1959 were up about 58.4 mil-
lion over last year and industrial prod-
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ucts sales mcereased about S4.1 mullion.
Wallace predicted higher volumes for
commercial and industrial products
Iiscal 1960.

Vertol Aircraft Corp. lost $117,738
in the third quarter because of write-
ofts on development of electronic
cquipment, flight test and demonstra-
tion costs of its Model 107 helicopter
and the sale of New York Airwavs’
former fleet of Sikorsky helicopters to
Sikorsky at a price lower thian their
nngum] imventory value. For the hrst
nine months, total sales were $2,568.-
110, compared with 529,668,815 last

vear and earnings were $109,558 or 16

cents a share, compared with carnings
of $345,711 or 51 cents a share the year
before.

Potter Instrument Co., New York,
sold $750,000 worth of convertible
debentures to Electronies Capital Corp.
of San Diego, Calif., the first loan by
the mvestment company organized un-
der the Small Business Investment
Companv Act. Electronics Capital also
will provide additional working capital
under a $250.000 loan commitment.
Potter Instrument produces magnetic
tape recording equipment for commer-
cial and military digital data handling
systems.,

FABRO
BEARING

# Lubrication ond maintenance
% Extreme temperotures

% Abrading, galling, or corrosion
% Shock and vibration

tensile strength.

Teflon forms.

FABROID BEARINGS:
friction

*E. L. Dupont's Tetrafuorethylens

&)

1535 Grande Vista Avae.

SELF-LUBRICATING

'/
S

Provide—reliability, weight-saving, nearly-
equal starting ond running coefficients of

MICRO-PRECISION DIVISION

Micromatic Hone Corporation

¥ Contamination
¥ Tight space, weight conditions
¥ Static Friction

FABROID BEARINGS PROVIDE MAXIMUM LIFE
FOR LOW-SPEED, HIGH-LOAD APPLICATIONS

FAEEC}ID consists of two fused layers. The bearing layer is a weave of Teflon® fibers
interwoven on the back with a layer of phenclic-impregnated glass fibers of high

Bonding the two layers under pressure and elevated temperature results in o dense
lattice of self-lubricating Teflon fibers which have ten times the strength of other

Reduce —costs, wear, mainfenance, and
friction

Eliminate—Ilubrication, fretting, brinelling,
uvse of seals
U.S. Patent Nos. 2,804,888; 2,835,521,
2,885,248

SOLVE YOUR BEARING PROBLEMS WITH FABROID
PHOMNE (ANgeles 8-1345) or WRITE

Los Angeles 23, California

105



106

Who put the cart before the horsepower?

Autoneties diud. Autonetics foresaw that the
electronic syvstems inside a modern weapon
would become as important as the frame that
enclosed them...foresaw that the twin buga-
boos would be time and talent : the time it
would take a swarm of skilled technieians with
meters and hand probes to make a thorough
maintenance test—and the scarcity of such
technicians. That's why Autoneties, together
with the Department of Defense, set out to
automate the whole procedure.

Result: carts that contain today's most
versatile automatic checkout systems. These

systems match the needs of the majority of
manned and unmanned weapon systems.
Adaptive equipment for testing special elec-
tronic systems can be packaged in similar
carts and plugged into the basic cart. The sys-
tem is thus complete and readily mobile.

Here's the payoff : as part of the Naval Avi-
onics Support System, these new automatic
checkout centrals will do the job 100 times as
well —and with infinitely greater accuracy. All
the operator needs to know is which button to
push. This is the reliable way to find fault
before vou fly.

4

A DIVISION OF NORTH AMERICAN AVIATION, INC., DOWNEY, CALIFORNIA » REGIOMNAL OFFICES: WASHINGTON, D. C, AND DAYTON, ODHIO
INERTIAL NAVIGATION / ARMAMENT CONTROL / FLIGHT CONTROL / COMPUTERS AND DATA PROCESSING

NEW AVIATION PRODUCTS

Vane-Type Fuel Pump

I“ixed-displacement,  vane-tvpe  fuel
pumps for jet engines provide from 10

ta 25% weight savings and meet Mil

Spees MIL-E-5009B and MIL-E-8595B
for contamination clearance.

[Fuel flow rates at pressures up to
1,500 psi. range from 400 to 50,000
Ib. per hour at up to 6,000 rpm. pump
speed.

some models are capable of speeds
up to 20,000 rpm. and operation at
pressure exceeding 1,500 psi.

Pumping parts arc contained in a re-
placeable cartridge that can be incor-
porated in a fuel control body to save
space and weight.

Multi-element units for dual relia-
bility performance capable of up to
50,000 1h. per hour are available,

Vickers, Inc., Detroit 32, Mich.

Air Pressure Switch

High temperature, miniaturized ab-
solute air pressure switch with aireraft,
misstle and drone applications has been
developed by Newark Controls Co.,
Bloomheld, N. J.

RR-38 switch monitors a constant

pressure over a wide temperature range
and 15 said to be stable under high shock
and vibration.

Pressure range is from 5-30 psia.
Company says the switch has an accu-
racy of 4+ or —0.5 psi. from —85F to
1831, and + or —1.5 psi. from 185F to
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100F. Unit weighs less than 1.8 oz,
Newark Controls Co., 15 Ward St.,
Bloomheld, N. J.

Avionic Cooling Fan

Vane axial blower is designed for
cooling radar and other avionic com-
partments.

Blower 15 powered by a 115 v, 60 to
400 cps. single-phase motor. The unit,
model A5B, produces 75 cfm. at &
i, of water static pressure,

Electro Products Division, Western
Gear Corp., 132 W. Colorado Blvd.,
Pasadena, Calif.

Spaced Gang Channel

Gang channel, spaced for particular

application, permits time savings in the

imstallation of equipment in missiles

and aircraft.

Model G1928 channel has nut spac-
ings of ¢, 2 and % in., to correspond to
bolt hole spacings in an clectronic
package. The rail of the gang channel
15 aluminum alloy. Carbon steel nuts
are the floating, all metal, selflocking
tvpe for 5501 applications.

Kaynar Mifg, Co., Inc., Box 2001

Terminal Annex, Los Angeles 54, Calif.

Radome De-lcer

Porous metal sleeve of sintered

wound wire, to prevent formation of
ice on radomes and ensure safe opera-
tion at high altitudes, has been devel-
oped for mstallation on pitot tubes on

Convair F-102ZA and F-106 jet inter-
ceptors.  De-icing fluid flows through
dimensioned pores back over the ra-
dome.

Porous metal, called Poroloy and
made by Bendix Filter Division, was
selected because of highly controllable
flow characteristics.

Bendix Filter Division, 434 12-Mile
Rd., Madison Heights, Mich.

THE AIRLINES OF THE WORLD*

HAVE ON ORDER

| MORE EDO LORAN EQUIPMENT

*135, to date—Aerolineas Argentinas

* Air France » BOAC +» Cubana
* Irish Air Lines *» Japan Air Lines
* KLM + Lufthansa » Northwest
* Pan American * Qantas

*» Sabena » SAS « Swissair

* Varig—also in use by MATS

| Za

In Canada:
Edo (Canada) Ltd.

Cornwall, Ontario

College

THAN ALL OTHER

LONG RANGE NAVIGATION SYSTEMS COMBINED

S~

For complete data on Edo Model 345 Loran,
send for Technical Manual to Dept. 1]c.

CORPORATION

Point, Long Island, New York

International Sales and Service:

AEROMARITIME, INC.
1000 Yermont Ave., Washington, D. C
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BUSINESS FLYING

PIPER AZTEC, powered by two 250-hp. Lvecoming 0)-540 engines, has a top speed of 215 mph.

Usetul load is 2.025 1b. and maximum

gross weight 4,800 1b. Distinctive feature is the swept rudder and single-piece stabilator similar to that of the Piper Comanche.

Williamsport, Pa.—Highhghting the
rapid growth ot business flving, Piper
"'utrt_Hft (Co., atb its lnh_r]mt:m] il Dis-
tributor Conference, torecast a  total
market of 5265 million for 1965, of
which the Lock IHaven, Pa., compam
has set a goal of 45% . or about S119
million.

Some 350 U.5. and foreign repre-
sentatives attended the companv's an-
nul meet in this ctv where Piper
wotnd up its 1959 sales vear—the big-
cest 1 ats historv—with  retail [}rdLrn
E::'Hhuﬂ $45 million, a 26% rctail vol-
ume increase and 29% companv boost
over comparative 1938 hgures,

Piper has set a $60 million sales quota
for the 1960 vear, a jump of 40% over
its 1959 sales. As a spur toward this
figure, the companv is offering the fol-
lowing new package to its distributors-
dealers:

* Aztec executive transport. New five
place hight twin, with top speed speci-
ficd at 215 mph., 15 powered bv two

250 hp. Lvcoming O-540 engines. Price,
with L"-.LL]ZIHH-H of radio LL|1I:I]}1]IL1'I1' 15
S19. 500, ua ]1 Li_lmi i]LLl IL:-uII[:er'L ustom
model, with Piper AutoControl, will
cost S54,105. Delivenies will begin n
December. Aztee detmls will follow
Later in thas story.

e Marketing-merchandising  program.
Piper will invest almost $300.000 in ad-
vertising in 1960, including two-page
spreads o consumer and aviation pub-
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lications. Company also 1s evaluating
sales methods and materials in two test
cities—Detroit and Pittsburgh—in add-
tion to running a {;nn’rimling thﬂ}' of
business trends aimed at determining
];Iilm: customer FI‘HF,]]L'C'th |'1n:;n'j.' COn-
struction and machine tool companies
are considered mm this categorv). An-
other new service, a marketing survey
program cov ering each distributor’s ter-
rntorv, will be Eumphtui later this vear.
e Sales organization. Some 50 distrib-
utors and 350 dealers comprise the Piper
sales organmization, Company feels it

THREE-VIEW l::'|1".i'l.'|.'i||5r of Aztec PA-235.

Piper Unveils Aztec as 1960 Sales Spur

needs a few additional dealers to handle
a larger volume of lower-priced aircraft,
New sales manual, “Personalized Trans-
portation,” will be used to sell the
money- and time-saving advantages of
business flving as against competitive
arrhne-ground means of travel.

¢ Sales personnel. Piper plans expansion
of sales personnel within its present
structure, Importance attached to in-
dividual sales and merchandising people
was stressed with Piper's introduction
of Dr. John Bone, an adviser to the com-
pany and a psvchologist at Lock Haven
State T'eachers’ L::Hr:g; Dr. Bone urged
the use of psychologists by the distrib-
utors as an aid in the selection of com-
petent salesmen.

Basic Prices

Basic prices of Piper’'s 1960 hine (in
cach mstance for the standard model)
will run as follows: PA-22 (Canbbean)
150, %8,795: PA-22 (Tri-Pacer) 160,
59,345; PA-18 (Super Cub) 95, $6,145;

PA-18 150, S7.795:- PA-15A 150,
58,045 PA-25 (Pawnee) 150, $8.095:
Comanche 180, 515.500: Comanche

250, 519,800; Apache 160, 536,990.
Main improvements to the 1960 hne

mclude: PA-18 senes—new air mtake
svstem adding more  power, propeller
]nhh mcercased 2 ins Comanche—new

paper carburetor air Alter (18% morc
cfheient than the old), a completely re-
vimped cabimm heabing-ventilation  sys-
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. :I

AZTEC air filter, left, with new Fram paper-pleat type of disposable filter, protecting engine against wear from dirt. Split cowl, right,
bares Lycoming O-540 engine for case of maintenance. Removable side panel of nose provides access to avionic equipment.

tem with eight outlets plus four fresh-
air “airline vents,” three-position re-
clining front seats with head-rests op-
tional, engine in the 180 series canted
3 deg. right to eliminate the takeoft
torque.

Edo Corp., College Pt., N. Y., also
has installed its 2700 floats on one of the
Comanche ._':I:]ﬁ, a smart-looking sea-
plane configuration that promoted con-
siderable interest while on display at
Williamsport, This airplane carries a
Hartzell propeller of 88 in. diameter (as
compared with the standard 77 in. di-
ameter propeller of the 250). Speed
and performance are comparable with
the Comanche 180, Aviarion WEEK
was told. Cost, with floats, would be 1n
the neighborhood of $30,000.

Cherokee Development

Stll in the development stage at the
Vero Beach plant i1s Piper's low-wing,
all-metal, four-place Cherokee, vet to
fiv and which will be competitive to the
Tri-Pacer. Still in the design stage at
this plant is the companv’s two-place
Pawnee trainer (AW Oct. 26, p. 37).

Piper feels that 959 of its customers
use their aireratt—or a portion thercot
—for business purposes. Company secs
its biggest expansion in the sales of its
hght twins—the Apache and Aztec—but
expects  that the single-engine Co-
manche 180 and 250 will bring in the
most dollars.

Polled by Aviarion WEEk, several
of Piper's biggest distributors felt that
1960 would be a better year, competi-
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tiu.h than 1959, Thev were unanimous

in the teeling that their biggest market
lies with the small business firm: that
00 to 95% of the business i1s Iin;mc-ul.
even with big companies. “Cash sales
are about llllﬁ-‘:ilrd of anymore.” Thev
also feel that the equity in the Apache
makes this light twin ideal for a change
to the newer and swifter Aztec.

Feeling was also voiced that “It's
harder to sell a $5,000 airplane than a
$20,000 airplane, because there’s no tax
advantage . . . small tvpe aircraft move
better on the used market.,”” Elaborate
showrooms and tie-ins with finance com-
panies are now on the scene with the
larger dealers.

Survey statistics, covering the 1958

INTERIOR of the PA-23 has five leather-upholstered seats as standard equipment. Front and
center seats have three-position backs, adjust fore and aft. Headrests are standard.
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ROCKETDYNE

The Nation's Leader in Rocket Engines
Announces Limited Expansion in

RESEARCH

Some of the programs under study are:

The maximum specific impulse obtainable (compared to the
classical infinite volume thrust chamber) for a rocket chamber
which consists only of an injector and an exhaust nozzle.

Predicting the performance of a turbine operating with a gaseous
working fluid which is still reacting and changing composition. The
effect of boundary layer buildup, leading edge thickness, and radial
flow on flow through supersonic turbine blades.

New methods of translating chemical energy into thrust, and
how they will work in a rocket engine.

Types of fluid transport systems for rocket engines which offer
simplicity, efficiency, and light weight. The fundamental param-
eters which govern the satisfactory operation of bearings and seals
in corrosive propellant service.

Determine the separation point in an overexpended rocket noz-
zle as a function of nozzle divergence angle, and the applications
of this phenomenon.

The dynamic mterrelations of the various components of a
rocket engine, and the control systems which best solve the prob-
lem of controlling a rocket engine.

Participation in these combined theoretical-experimental
activities presents a stimulating challenge and involves
project-oriented responsibility.,

Qualifications include:
Advanced degree in Engineering
Advanced degree in Chemistry, Physics
BS degree supplemented by appropriate experience

For specific consideration of your background in Applied Research

Write to:
Mr. Stanley Greenfield, Chief
Engineering Sciences Research
Dept. 596 AW
6633 Canoga Avenue, Canoga Park, Calif.

ROCKETDYNE IR

A DIVISION OF NORTH AMERICAN AVIATION, INC,
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calendar vear and cited by Piper, indi-
cate that business flying has increased
600% since 1946. During 1958, 5.2
millhion hours were flown by business
aircraft, and over 800 million miles
were Hown., Of single-engine business
airplanes, 90% were flown by non-
professional pilots last vear, and of the
twin-engine  business  aircraft, 85%
were flown by professional pilots, De-
centralization of industry, another spur
to business flving, was noted with the
statistics that only 33% of U.S. plants
are located in cities of over 100,000
population.

Typical of the sales pattern are these
hgures for 1959, released to Aviation
Week by the following dealers: Baker
Aircraft Sales of Long Beach, Calif.,
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PIPER COMANCHES have been modified to include revised cabin air heating and ventilating system, adjustable backs on forward seats, and
a new Fram carburetor air filter—said to be 99.5% efficient—and using easily replaceable, inexpensive paper flters. Ventlating-heating sys-
tem entails eight warm air outlets with two cach on the instrument cowl to defrost windshield and two along the front wind sills to
defrost side panels. There are 10 cabin cooling fresh air outlets, designed to provide large volume with minimum of noise. Forward
seat backs are adjustable in any of three positions. Piper notes that an increasing number of women are flying Comanches, and accord-
ingly has increased front seat travel to provide easier access to rudder pedals. As photo shows, new models are different externally in paint
schemes—to distinguish 1960 Comanche 250-hp. version (foreground) from 180-hp. model (top). Since Comanche was introduced a vear
and a half ago, some 1,500 airplanes of the two versions have been produced at Lock Haven, Pa.

Piper's  biggest  domestic  distributor,
sold 207 airplanes in 1959, Of these,
107 were Comanches and 33 Apaches.
In addition, 150 trade-ins were sold by
Baker. Des Moines (Iowa) Flving Serv-
ice, Inc.. sold 78 new aircraft, includ-
mg 12 ;"'L]Zl'.lt;'h['w and 38 Comanches,
plus 58 used trade-ins. Anderson Avia-
tion, Phoenix, Ariz.. sold 57 new air-
craft in 1959, including 12 Apache and
25 Comanches, boosting sales $300,000
ver 1958 hgures. Trade-ins numbered
about 30,

Wiggins Airwavs, Norwood, Mass.,
sold 55 Piper aircraft in 1959, includ-
ing 12 Apaches and 13 Comanches.

Growth of the market was indicated
by John V. Baker. who told Aviatiox
WeEK that 10 vears ago his sales ran
just under 5400,000, This vear Baker
did about 55 million worth of business
and he's “just getting started.” Baker.
who is opening new Long Beach facili-
ties in Februarv, also stressed the lack
of needed hangar space throughout the
country; he is building T-hangars that
will rent for $75 a month, with water
and electricity outlets, etc.

Howard Gregorv, president of Des
Moines Flving Service, also is construct-
ing T-hangars that will rent, monthly,
for S50,

Both indicated that “in 18 months
we'll be back where we are now—with-
out sufficient hangar space.”

Piper presented sales awards to 20
of its distributors which had exceeded
their 1959 quota. In addition, achieve-
ment awards were presented to the
“top 10" in number of aircraft sold:
Baker Aircraft Sales; A. W. Whitaker,
Portland, Ore.; Wes-Tex Aircraft Sales,

AVIATION WEEK, November 2, 1959

Lubbock, Tex.: Des Moines Flving
Service; Tufts-Edgecumbe, Inc., Chi-
cago; Mountain States Awviation, Inec.,
Denver;  Safair Flving  Service, Inc,,
leterboro, N. J.; Ken-Mar Airpark,
Inc.. Wichita: Piedmont Aviation, Inc.,
Winston-Salem: Anderson  Aviation
Co., Inc., and St. Louis Flving Service,
Mo, Jonas Aareraft & Arms Co., Inc.,
N. Y., exported 211 aircraft.

Brightest picture of the vear was that
painted of Piper's new Aztec, which
has a normal cruising range of 1,025
mi. (1,400 mi. at cconomy cruise). The

Marco VOR Mk 5 1016 A
Indicaters

=

PIPER AZTEC panel

first two Aztecs will roll off the Piper
production line in November; 20 are
scheduled for December, 30 for Janu-
arv and 42 for February. Beginning
March, production will be at the rate
of two a dav, divided between the Aztec
and the Apache, depending on demand
for respective aircraft. Piper feels that
the demand for the slower Apache wall
<till hold because it 15 “economical and
practical.”

Prototvpe Aztec has been evaluated
bv the Navy, in competition with the
Cessna 310, Aero Commander 500 and

Audio Salactor
swifches Narco

has centralized radio-navigation equipment with primary VHF trans-

mitter for contact with ATC, plus standby VHF for contact with omni-range stations,
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Piper Aztec Performance

Best rate of climb speed. . . ..

' Single-engine absolute

Fuel consamption (7505 power) ..

Cruising range

Cruising range
(max. at 45% power at 10,000 ft.)..

TOPAPPAd st s e s S e 215 mph. I
Optimum cruise speed (75% power at 7000 ft.). .....oovvevvevenn.. 205 mph. |
Ciiutse speed (6590 power At T BE)s . oo vamns v i sns s 5 9 s w5 a0 200 mph.

| Salling Seed oocauaarnses s R T S R 62 mph.
R I b L A A R S S R R e O T S S A s 750 ft.
Takeoff Tun (over 50 . Darrier) . . ..o v e v s e s e v rse s resnssrsnresss 1,100 ft. |
LEANGE NN o cn ot e o R B B R R b B G B TR e 900 ft.
Lapding (dver 2008 Bamier)voassnisesiimisdisrsriaaa tuua i 1.360 ft.

Bt i B s L s S A T e e e e e b e 1,650 fpm.

........................... 3‘{!5 EI""...
........................... 110 mph.
.......................... 23,750 ft.
.......................... 22,500 ft,

........................... 8,800 ft.
........................... 7,400 ft. |

Single-engine rate of elimb. . ... ........
Best single-engine climb speed. ... .. ...
Absoluke ceiling . ......ccovirrrnsnsnns
OEEVINE COEINID e o e e

Single-engine service ceiling ... ........

Fuel consumption (6595 POWEE). . v v vervseoionnansssinssssessas
Crujsing range (max. at 7390 POWeEL). .. .ovviivissnsrsvssnamrnis 1,025 stat. mi.

(max. at 65% power at 9,000 ft.).......covinriinniniuninnnnn. 1.200 stat. mi.

113 mph.

evunedD EPh,
e e2® gph.

1,400 stat, mi.

Beech Travel Arre. Evaluation has been
narrowed to the Aztee and the 310.
Piper has oftered the Navy the same
support svstem, tied to its distributors
{Lllil‘ll'l'llhn,g the stocking of Sparcs).
that Cessna provides USAL for 1ts 310s

(U- :'r"r-.:l Lmnplm also has demon-
strated the Aztee to the Air oree and
will lmh. the airplane available  for
Armyv evaluation late this year or carly
in 1960 (AW Oct. 26, p. 34).

Piper states that comparative fight

tests show the Aztee to have the high-
cst single-engine ceiling of any light
twin in its class carrving a similar pay-
load. Single-engine ceiling with full
fuel, five passengers, baggage and equip-
ment i1s 7,400 ft. At a gross weight of
4,400 1b. the ceiling is 10,500 ft.

Aztec sea-level rate of climb is 1,650
fpm.; rate at 10,000 ft. is 860 fpm.
Service _ceihng 15 22,500 ft. Cruise
speed, 7,000 ft. at 75% power, 13
r-,pf:f:iﬁu! as 205 mph. Cost of basic
(Standard model) mrphnc $49,500, in-
cludes four fuel cells totaling 144 gal ;
dual generators, dual vacuum pumps,
fifth seat; a rotating beacon, heated
pitot tube, instrumentation for instru-
ment flight rule operation,

Additional Aztec characteristics, as
cited by Howard Piper, company vice
president for research and development,
include: single-engine control speed of
o0 mph.; gear extension at 150 mph.
and flap extension at 125 mph.; an
increased useful load capacity 500 1b,
greater than that for the Apache.

Aztee 15 hasically a derivative of the
Apache, with these physical exceptions:
fuselage mcorporates a new empennage
nw:lmlmﬂ a swept rudder and single-
piece st ihilator similar to that of the
Comanche: two rear windows  have
been added abreast of the rear fifth scat.
Airplane does utilize systems (such as
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BENDIX-PACIFIC NEEDS SYSTEMS
AND C/RCUIT DESIGNERS FOR

advanced

submarine
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Aztec Specifications
Gross weight .............. 4800 1b.
Empty weight .............. 2,772 1l
Whaekal Ioad - .. ..o0 csvcnnsis 2,025 1b.
Empty weight (super custom

equip.) ... . . .2,850 1b.
Useful load (super custom i
=L - R R e e e 1,950 1b.
W Spall .esannismranmanis i
AVIDGZ GO oomiwiw s e s 207 sq. ft.
Length ...oivisaviinsonsans 27.6 ft.
Height .. .o cvivinasimiri v 10.3 £t.
Power loading ........... 9.6 1b./hp.
Wing-loading ............. .23.5 psf.
Baggage capacity ....ovovevro. 200 1b.
Baggage compartment space. .25 cu. ft.
Fuel capacity ......... .00, 144 gal.
Engines: Two six-cylinder direct-drive
Lvcoming O-540 developing 250 hp.
at 2,575 rpm. at sea level.
Propellers: Two constant-speed,  full-
feathering Hartzell of 76 in. diameter.

— —

clectrical and hvdrauhe) and compon-
¢ents of the Apache,

Single-picce stabilator is equipped
with an anti-servo tab rlllm:linnr nearly
the whole span of the le i{lmg edge,
which minimizes pitch changes. Servo
tab on the rudder, which also acts as a
trimming device, provides acrodvnamic
boost when rudder pressures are ap-
plied. Aztec’s two forward and two
center seats can be adjusted to anv of
three positions: head-rests are standard
equipment. All five scats adjust fore and
aft.

Cabin Heat

Cabin heat for winter operations is
provided bv a 27,500 Btu. Southwind
casoline heater located m  the nose,
which can be turmed on before takcoff.
Cabin is sound-proofed, including dou-
ble-thick windows and quarter-inch
windshield, Engine e¢xhausts are located
under-wing and outboard of nacelies.
Airplane’s empty weight of 2,775 Ib.
and gross weight of 4,500 1h. (1,000 Ib.
more than that of the Apache) allows
for a pavload of 2,025 1b. which might
include 144 gal. of fuel, oil, five 170-Ib.
passengers and 247 1b. of radio equip-
ment and baggage.

Aztec gear has been beefed up to
accommodate heavier gross weight. Con-
struction includes stepped-down  spar
passing through fuselage under front
seats.

Welded steel framework is incor-
porated around cabin section for addi-
tional strength.

['uel 15 carried in four 36-gal. rubber
wing cells, outboard of each engine.
Either of the two tanks on the same
side will feed directly to each engine.
Cross-feed allows either engine to Feed
from any of the four tanks during sin-
gle-engine operation. Svstem includes
two engine-driven fuel pumps supple-
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H. D. Elderum, Supl. of Azsembly
Honeywell Aeronaulical DNeision

66 Production Engineers
... here are opportunities

to j0mm @ group
responsible for production of
advanced space controls

20

““A unique feature of man's explorations in space is his utter depend-
ence on automatic controls. Flight eontrols, environment controls,
instrumentation and data processing, inertial guidance and naviga-
tion . . . these are the work areas of Honeywell Aero, a division of
the world’s largest producer of automatie controls.

“Our group at Honeywell is concerned with production in these
advanced control fields. Currently, we have openings for electronie
and mechanical assembly engineers. These men will be responsible
for placing into production such complex devices as platforms,
floated gyros, accelerometers, vertical and rate gyros, calibrators,
and computers. They will work directly with Design Engineers
through design—be responsible for introducing production know-
how and techniques into original design—{or estimating, processing,
and tooling during the pre-production phase—for coordinating
assembly and calibration efforts during initial production phases.

“If you are a qualified production engineer interested in o rewarding career

with Honeywell Aero, send information on your background, interests, and ac-
complishments to Bruce D. Wood, Technical Director, Dept. 66A."

Honeywell H

AERONAUTICAL DIVISION

1433 Stinson Blvd. M.E., Minneapolis 13, Minnesota

To explore professional opportunities in other Homeywell operations
ecoast to coasl, send your applicaiion in confidence to H. D. Ecksirom,
Honeywell, .Dept. 664, Minneapolis 8, Minnesola.
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These R&D Projects for Future Decades in Space
typify Lockheed’s vast program of Air/Space Science

B New programs under development at Lockheed’s
California Division are planned to solve America’s
future exploration projects into space. The new
multimillion-dollar Research Center in nearby San
Gabriel mountains is further evidence of Lockheed’s
determination to support and supplement its already
extensive research and develﬂpment activities.

As a result of this markedly expanded program,
there is urgent need for engineering and scientific
personnel with high-level technical skills.

Long a leader in advancing the science of Hight,
Lockheed is placing vast resources and accumulated
knowledge into programs designed to provide major
breakthroughs in the fields of: Basic and applied
research; manned aircraft of advanced design;
missiles and spacecraft. Some of these important
research and development programs are:

High Altitude Flight Vehicles with speed ranges
between Mach 8 and 25. Problems associated with

LOCKHEED

CALIFORNIA DIVISION
BURBANK, CALIFORNIA

landing Manned Space Vehicles capable of hyper-
sonic glide or orbit about the earth. Infrared System
studies as an advanced method of detecting ultra-
sonic missiles and high-speed aircraft. Solar Radia-
tion studies, Vertical Take-Off and Landing and
“air recovery’ vehicles. Helicopters. Supersonic
Transports.

High caliber scientists and engineers are invited to
investigate Lockheed’s outstanding career opportu-
nities. Openings now exist in: Aero-thermodynamics;
propulsion; armament; electronics—research and
systems; servomechanisms—flight controls; sound
and vibration; operations research; physics;
antenna and telemetry; underwater sound propaga-
tion; and for engineers with experience in structural,
electrical and mechanical design.

Write today to: Mr, E. W. Des Lauriers, Manager
Professional Placement Staff, Dept. 11111, 2400 North
Hollywood Way, Burbank, California.

New Multimillion-Daollar Research

facilities of Lockheed’s California

research facilities in all fields related
to atmospheric and space Hight.

Space transports t.rupnhlu of

of payload, or three passengers
equipped to work in space.

Center under construction in Southern
California’s San Gabriel Mountaing —
designed to house most of the research

Division. Here will be found advanced

trun_'-:lmrtin}_;— to an orbit of more than
1000 miles —a pilot and 1000 pounds

mented by four  clectrically  driven
booster pumps. Either outboard or in-
hoard tanks can be utilized for all take
aff, flight or landing operations.

The Lvcoming O-540 engines utilize
a new nose-cowl section which draws
air mto two small openings located
slightly below the cylinder banks, De-
"rIf:rﬂ H]l'l"'n ..:It 11lc I"l.llltllli] UJHII“% dll['l“é
takeoft and climb and minimum drag
during cruise flight. Engines operate
with a low-pressure fuel system, using
91/100 octane fuel.

Two 250-w. landing lights, one 1n
the nose and the other mounted on the
nose 1ﬂnding gear strut, are included as
standard equipment. Aztec's instru-
ment panel seats flight instruments to
the left, radios in the center, and en-
aine instruments to the right.

IFR Training Feasible
In 10 hr., Study Finds

The average certificated pilot can be
taught to fly on instruments in less
rhm 10 hr., results indicate from an
experimental project designed to deter-
mine the type and amount of training
necessary  for elementary [IFR  com-
thLnLL recently concluded at West

Virginia University.

Project, funded by the Link Foun-
dation, followed a previous study by the

. university which showed conclusively

that instrument training could be suc-
cessfully incorporated in the primary
flight training curriculum starting in
the pre-solo stage (AW Mar. 10, 1958,
p. 77). Latest study was an attempt to
sce what training certificated  pilots
with no previous cexposure to instru-
ment Hight schooling would require to
cqual the competence level attained by
students in the carlier West Virginia
University study.

Project is significant in light of Fed-
eral Aviation Agency's interest inoup-
grading private and commercial pilot
competence i view of the annual fatal-
ity rate of approximately 100 pilots in
these categories who inadvertently or
purposelv are exposed to instrument
conditions from which they fail to
escape. FAA is also concerned with
improving pilot standards in view of
trends in trafiic control which require
competence in use of communications
and navigation equipment,

Highlights of a report compiled bt
W LH{‘ Virginia University on the results
of its latest project indicate:
® Age is eliminated as a enteria for pre-
dicting aptitude of the subject for
absorbing instrument flight instruction.
Subject pilots had an age range of 25
vears, from 20 to 45 }L'it"‘-r old.
® Previous contact flight experience 15
of no particular value to the IFR stu-
dent—in fact of the four trainecs who
had more than 500 hr. of contact flight
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Jaek Lower, Chief of Gyro Design
Honeywell Aeronautical Division

66 I need creative engineers for
advanced gyro and
electrical components design ’9

“Way back in 1949, my team at Honeywell developed and flight tested
the floated gyro for control systems. Since then we have become the
focal point for a multi-million dollar component development program,
supporting the inertial navigation industry. This 18, perhaps, the most
advanced program of its kind. It has expanded rapidly and is now in

need of additional top level engineers.
“The men I need to work with me are creative men—able to

develop advanced concepts for gyros and to follow through on their
projects. The work includes all areas of gyro design. It involves pre-
ciston gyro and acceleromeler design, hydro-dynamic bearings, vibralory
mechanisms, precision eleclric suspension technigues, gyro magnelics,
and ferro-eleclric molors.

“The people I want have a minimum of two years’ (and up to
twenty vears') experience in such areas as precision gyro mechanies,
servo lechniques, digital data handling, electronics packaging, advanced
instrumentation, or magnetic component design.

“If vou are such a persoh, I'd like to hear from you. Just drop
a line to my technical director, Mr. Bruce D. Wood, including perti-
nent information on your background, interests, and accomplishments.
He'll arrange a meeting—to answer your questions—to discuss your
plans and the possibility of a career with Honeywell.”

Write: Bruce D, Wood, Technical Director, Dept. &6B.
N N E A P O L

Honeywell H

AERONAUTICAL DIVIsionN (O™

1433 Stinson Blvd., N, E., Minneapolis 13, Minn,

Fine opportunities also exisl in other Honeywell development and manwfacluring
factlities in Boston, Philadelphia, Los Angeles, Minneapolis, Sealtle, Si. Pelers-
burg, Chicago and Freeport, Illinois and Denver. Send resumé to H. T, Eckstrom,
Dept. ¢6B, Direclor of Employment, Minneapolis Honeywell, Minneapolis 8.
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ELECTRONIC DETECTION...
tremendous challenge to

_'"'u.]']'l'_]'lLlll.‘_L EHI[\- 1AL %HL 1l I.I.‘l-{_ll.lh}';.
performance during the project’s Hight
tests.

T'his student had
contact flying experience,
have nug]lul in his favor,
officials point out.

To pomt up further that greater
benehts are possible to a pilot who
starts instrument instruction as earh
a5 possible mm his Hving career, IFAA
examiners who checked out the test
croup noted that three trainees, with
585 hr., 327 hr., and 304 hr. contact
flving experience, gave them the poor-
est rides and one student, with more
than 4,000 hr.,, was judged by an ex-
«IMINer as gnmg . a generally weak
performance.”

One student, with but four hours
solo, was rated: recoverv from unusual
attitudes, good; over- all proficiency,
good.

Best performance during the Hight
checks was turned in by seven students,
six of whom had from 60 to 125 hr.
previous contact expenence; and the
seventh, 327 hr.

The 24 subject pilots selected for
the program included eight full-time
West Virginia University students and
16 recruited within an area of 40 mi.
of Morgantown, W. Va. One of the
subjects had a total of 40 hr. flight time
and had not flown since his private
pilot test eight vears previously. This
subject, incidentally, showed fair pro-
ficiency, but poor altitude control in
his flight check.

lr.nncu. used a Cessna 140A and a
Cessna 170A with full panel instru-
mentation, the gyvro instruments being
operated by external venturis. Amber
Plexiglas was used over the windshield
———— —— — - —-and side panels in combination with

200 hr. of Highi
which may
unmversity

creative engineers in a
field whose growth must
parallel the space age

. At General Electric, detection system engi-
neering has become a profession in itself—
offering electronic engineers financial and
career opportunities not found in many other
electronics fields.

Advanced radar detection systems offer probably
the most effective method of determining location,
direction, and speed of in-flight missiles or aircraft,
And the General Electric Company has played—
and continues to play—a leadership role in the con-
ception, design, and development of advanced radar
detection systems for science and National Defense.

In line with this role General Electric needs more
qualified personnel. Right now General Electric
needs electronics engineers, mathematicians, data
processing specialists with the capabilities to make
positive contributions toward the solution of urgent
defense problems.

But unlike many companies, General Electric of-
fers qualified personnel—with a minimum of three
yvears in radar design and development or related
phases—career opportunities with the growth poten-
tial for which they have been looking.

If this challenge interests you compare General

Electric’'s self-development opportunities in the
privacy of your own home. Write for this brochure
today.

Compoare self-development opportunities at blue-tinted g:]gg]-ts to simulate instru-
\H General Electric ment conditions. University notes that
.0 Please send me your brochure describing ase of amber PIE‘\ig]W creates a hazard

your seif-cevelopment pregram. during limited visibihity conditions, par-

ticularlv as the shields age, providing
the safety pilot with a handicap while
trving to maintain a sharp lookout for
other aircraft when wvisibility is down
or there is an overcast. A mechanical
device limiting the student’s vision to
the instrument panel would be eftec-
tive in climinating this hazard, it is
noted.

QPMENT
-DEN EL{;ETE““ \ES"( T

| am enclosing my resume for your cons
ol '. sideration.

T. M. George, Supervisor

Personnel Administration

Section D228-5

e Missile Detection Systems Section

P General Electric Company
Syracuse, New York

NAME _ . ‘
Curriculum I)Tﬂ'l.'lt]{‘d mstruction to

DEGREE students two or three periods a week
over six weeks, with students divided

into three groups. Included in flight

ADDRESS 2 s : : . 3
instruction were: straight and level

ﬂighl‘, turns—360 deg., to predeter-

CITY mined headings, climbing turns to left

and right; climbs and descents—normal
glides, power on and power off, normal
descents with left and right turns; slow

MISSILE DETECTION SYSTEMS SECTION

HEAVY MILITARY ELECTROMNICS DEPARTMENT flight and stalls; recoveries from un-
asual attitudes; simulated GCA ap-
. proach.
G E N E R A L E LE cT R I c Maximum instrument instruction
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SYRACUSE, NEW YORK

Merl Fallon, Field Sercice Manager
Honeywell Aeronaulical Dirizion

66F@eld Service Emgineers

... here are opportunities
to work wm areas of
flaght control and
mertial guidance systems ’9

| “A unique feature of man's E:-:Elnratinns in space is his utter depend-
| nee on automatie controls. Flight controls, environment controls,
| 1strumentation and data processing, inertial guidance and naviga-
' on...these are the work areas of Honeywell Aero, a division of
he world's largest producer of automatic controls.

“Field Service Engineers in our group at Honeywell Aero advise and
instruct personnel handling all equipment manufactured by the Aero
Division. Such a man must, of course, be fully qualified technically
—but, in addition, he must be capable of doing a public relations
job as he is the sole Honeywell ambassador to the unit he is assigned.
Generally, his responsibilities are: to monitor equipment perform-
ance (in U.S. and overseas)—to provide information for engineering
improvements—to conduct training programs for operational and
maintenance personnel—to act as liaison between company and
military and with all echelons of maintenance and flight personnel
—to monitor maintenance practices, analyze shortcomings, suggest
remedial action.

“Currently, there are several openings in our Field Service group
for EE's, Military aircraft experience is desirable,

“If you are a qualified engineer interested in a rewarding career in this area
of Honeywell Aero, send information on your background, interests, and ac-
complishments to Bruce D. Wood, technical director, Dept., 66C."

- Homeywell

"IH

H

HONEYWELL

AERONAUTICAL DIVISION L

1433 Stinson Boulevard, Minneapolis 13, Minnesota

To explore professional opportunities in other Honeywell operalions
| coas! to coast, send your applicalion in confidence lo H. D. Eckslrom,
Honeywell, Minneapoliz 8, Minnesota.
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GROW WITH AIRESEARCH
IN ELEGTRONICS

'. i g i

v R

o AiResearch Central Air Data Computer for North American’s A3J], Navy's first
weapon system, provides information dealing with bhombing, navigation, engine inlet
control, radar, automatic flight control and cockpit instrumentation.

Fxpansion in electronics and electromechanical activity is ereating excellent
openings at all levels for qualified engineers. Diversihed programs include
Central Air Data systems on the Air Force B-70 and F-108, North American
A3] and McDonnell F-4H, as well as other commercial and military

aircraft and missile projects.

Openings in the following areas:

FLIGHT SYSTEMS RESEARCH (ieneral prob-
lems in motivation and navigation in
air and space: required background
in astronomy. phvsics, engineering,
DATA SYSTEMS RESEARCH Experience with
physical measuring devices using
electromagnetic, atomic. thermionic
and mechanical approaches,
CONTROLS ANALYSIS Work in preliminary
design stage involves servomechas-
nisms analysis and analog computer
techniques,

FLIGHT DATA COMPOMNENTS Analvsis pro-
posal, design and development work
in the following specialties: circuil
analysis, gservo theory, transducers,
transistors, airborne instrument and

analog development of high and low
temperalure prnhlumﬁ.

THE

« ELECTROMAGNETIC DEYELOPMENT Work with

magnetic amplifiers requires knowl-
edge of l'_'It'[.'[]‘lbItl-:t.}:lH"IEI." theory, mate-
rials and design methods.

INSTRUMENT DESIGN Electromechanical
design of force-balance instruments,
preéssure measuring devices, precision
gear trains and servo-driven position-
ing devices. Experience in electrical
and electromagnetic transducers
desirable,

AIRBORNE INSTRUMENTATION ANALYSIS
AND DESIGN Work involves solving
problems in accuracy, response and
environmental effects,

i EEEREEEEEEFEFEEEEE R A R R R E R a

Send resume to:
Mr. T. E. Walson y

FFFFEEREFEE FRREFEEREEEEE RO

s 8 =8 ® 8 5 =8

CORPORATION

AiResearch Manufacturing Division

2857 50, SEPULVEDA BLVD., LOS ANGELES a5, CALIFORNIA

given any student was 11 hr. and 22

of the 24 students had from 5% to 9 hr.

Project provided the university flight
training staff with its first opportunity
of working with pilots who had not
received traiming at the school, and
these trainees were found lacking in
certain fundamentals which made IFR
traming more dificult and in some
cases resulting i the tramee getting
into a dangerous condition.

Two examples of this occurring most

frf_'qm;‘t‘tt]j.', the university notes, were:
® Recovery from a spiral dive. Upon
discovery that thev were losing altitude
in what seemed to be a steep turn,
these trainees increased back pressure
on the controls in order to slow the
airplane, apparently unaware of the
need to shallow the angle of bank
before attempting to recover,
e Inability of pilots to “count.” This
was shown in poor performance when
making turns to a heading—some of the
pilots turning the airplane through
270 deg. when instructed to turn from
a heading of 90 deg. to 360 deg.

These factors apparently were the
result of students learning to Av with-
out a fairly stiff curriculum and extend-
ing their instruction over an excessive
period of time, the university flight
staff concluded.

Colonial Aircraft
Sells Skimmer Rights

Lake Aircraft Corp. has purchased
from Colonial Aircraft Corp., Sanford,
Me., full manufacturing nights and ex-
isting mventory of the C-2 Skimmer
amphibian.

John F. Straver, president of the
recentlv formed Lake Aircraft Corp.,
formerly had been president of Am-
phibious Aircraft Corp., marketing
organization for Colonial.

The all-metal, single-engine four-
place Skimmer was first introduced in
1955. The C-2 is powered by a Lycom-
ing 0360-A1A engine, pusher conhgura-
tion, generating 180 hp. at 2,700 rpm.
at takeoff (AW June 9, 1958, p. 58).
The amphibian will be manufactured in
Sanford where a skilled labor force al-
ready exists.

Straver has firm orders for up to 15
airplanes, the first of which will be com-
pleted carly in 1960,

Lake 15 prepared to manufacture 200
aircratt a vear, beginning 1 1961, ac-
cording to Strayer,

The Lake board of directors includes
Robert Dodge, owner of Industrial Cab
Co., Salem, Mass.; Meldrum MacPetrie,
president, Acromatic Tool Co., Detroit:
Joseph E. Bovle, Bovle & Co., Boston;
Frederick Stock, president, M&M Bak-
eries, Dover, N. H.: William Cressey,
Mann & Gould, Salem; and Leon P.
Lewis, Norwich, Conn.
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WHO'S WHERE

(Continued from page 23

Changes

Norvin E. Enckson, base manager, Acro
jct-General Corp.'s operations at the A
Force Missile Test Center, Cape Canaveral,
I'la., replacing Thomas F. Rocco, deceased.

William W. Hareger has joincd the tech-
nical stat of the Techmeal Milary Plan-
ning Operation (TEMPQO), Defense Svs
tems  Department, General Electric Co.,
Santa Barbara, ‘Calif.

Warren Hughes, corporate publicity man-
ager, Lo kheed Aircraft Corp.. Burbank.

John M. Wild, director of Project Ornon
for General Dwvnamics Corp.'s  General
\vtomic Division, and also  assistant -
rector of the division’s John Jay H=-|:Li1|~.
Laboratory tor Pure and Apphed Science,
San Diego, Cahf.

Edward C. Carman, director of business
development planning, Nashville Division,
\vco Corp., Cmecinmati, Ohio.

William P. Montague, assistant director
of electronic requirements, the Martin Co.,
Baltimore, Md, Also: Arthur R. Chrstie,
manager of Marbtin-Washington, D, C.

John B. Moss, assistant to the president,
\Vertol Aircraft Corp., Morton, Pa.

Charles FE. Reese, Jr., project  manager
and  design specialist, Actuation  Research
Corp., Glendale, Calif.

Scott H. Hanwille, Jr., manager-aviation
sales and application engineering, Jack &
[Tentz, Inc., Cleveland, Ohio.

Neilll A, Teets, manager of product mar-
keting, Sohd State Electromies Department,
Votorola, Inc., Phoemix, Ariz, Also: Nico-
las G. Sakiotis, project leader in the depart
ment’s Microwave Applications Laboratory;
Dr. Clinton JeHferson, scnior engincer in
the department’s Materials Laboratory,

James T. Chinlund, marketing assistant
to the vice president of sales, Vapor Heat-
mg Corp.,, Chicago, Ill. Also: Arthur L.
Gibson, aircraft haison engineer.

Dr. John G. I""T':I}']H..‘. manager of {Im'u;hli]-
ment engineering, Datalab, a division of
Consolidated Electrodvnamics Corp., Pasa
dena, Calif.

Hans W. Weickardt, scction chicf of
stress analvsis, Research and  Development
Engmeenng Division, Solar Awreraft Co.,
S Diego, Caht,

Herbert . Pvle, director of service, Cedar
Rapids Division, Collins Radio Co.. Ceda
Rapids, Towa,

The Cambridee Division of Standard
steel Corp., Lowell, Mass., has announced
the followmeg appommtments: L. F. How-
ard, assistant director of engineering; Wil-
liam F. Dolke, direct sales manarer: Lewis
H. Bacon, 111, assistant manager of manu
factunng.

Theodore Boxer, dircctor of the newl
formed Ordnance Laboratorv i the Re-
scarch and Development Division of the
W, L. Maxson Corp., New York, N, Y.

William K. Kindle, chief engineer, Elec-
tromic Associates, Inc., Long Branch, X, ]

Richard A. Horton, assistant vice pres
dent, H]}::-L_Zi:[“i:.h'. [nc., Svosset, N. Y.

Howard Katzman, project manager-coun-
termeasures and  transmutter  development
program, Granger Associates, Palo Alto.
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control

(Control of flight, control of environment, control of iInstrumenta-

tion and data processing,

control of

inertial navigation and

guidance. These are the work areas of Honeywell Aero, division
of the world’s largest produeer of automatie controls (over 13,000
svstems and deviees). This is diversification—and to the research,

design, and production engineer

Honevwell Aero 1t's the

difference between a temporary job and a challenging career, If
vou are a graduate engineer and would hike to work in this area
of space controls, send information on vour backeground, interests,
and accomplishments to Mr. Bruee D, Wood, Technical Direetor,

Dept. 66-D.
™ MO

b .

L

AERONAU T 1GC AL

N N E A P O LI S

DIVIS]ON

1433 Stinson Blvd., M.E., Minneapolis 13, Minn.

L&

HONEYWELL

Fine opportunities alzo exist in ofther Honeywell development and manu-
facturing facilities in the Boston Area, the Philadelphia Area, the Los
Angeles Area, Minneapoliz, Sealtle, St. Petersburg, Chivago and Free-
nort, ITllinoig, Denver, and the Wash -'-.r.'rj'lru.rc, [, C. Area. Send resu meé fo
i, 1), f‘.—li'k.ﬂf.l'nm', Lhreetor u_f‘ f:Tu.rJ.'J-"n:r,un'n'H-", J.I’.".l.'n'rrlpru".?'.w' HHJ'-!EII'.TH'!'-!'E,
Dept. 66-D, Minneapolis 8, M innesola,

11y
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RESUME FROM ROHR
TO PROFESSIONAL AND ADMINISTRATIVE PERSONNEL

Rohr Aircraft Corporation

Main Plant and Headquarters: Chula Vista, California
(near San Diego)
Manufacturing Plant; Riverside, California

Assembly Plants: Auburn, Washington; Winder, Georgia

Established 20 years

F'inancial health excellent - Sales this vear, $184, 000, 000
Backlog approaching a quarter-billion; 68% commercial

World's largest producer of components for flight

After years of experience in the engineering and manu-
facture of ready-to-install power packages, Rohr today 1is
widely diversified in many fields of structural flight com-
For instance, the design and production of such
major components as fuselage sections, jet pods and struts,
empennage assemblies, flap tracks, missile racks, wing
leading edges, etc, Perhaps even more important is Rohr's
leadership in the development and manufacture of stainless
steel honeycomb sandwich panels, and advanced research

in the field of practical usage of exotic metals,

ponents,

Rohr is selecting successful professional and administrative
personnel to join its highly-regarded team.

America's major aircraft companies

We are available for interviews whenever it 1s mutually
convenient, Please forward details of your education and
experience to Mr., J. L. Hobel, Industrial Relations
Manager, Rohr Aircraft Corporation, AW-7

Chula Vista, California

AIBCRAFT CORPORATION

Four Companies Share Goose Fleet

Vancouver, B. C.—Four companmes
have joined I:t:rr.u to set up thar owa
aircraft operating Arm, B. N, P, Airwavs,

Ltd., therebv reducing costs and in-

creasing [{h'll].clhllth

B in the name 1s for B, C.
Co., N for Northern Construction
Co. & J. W. Steward, Ltd., the P
for Powell River Co., Ltd. Fourth
company, which joined the pool after
its formation, 15 Crown Zellerbach,
Canada.

B. N. P. is set up with three Grum-
man Goose airplanes ht:h'mging to the

firm. and 1t also does the maintenance

belonging  to
the other

om two  others, one
Canadian Forest Products,
to MacMillan-Bloedel, Ltd.
By having onlv one tvpe of aircraft.
B. N. P. 15 able to cftect savings which
would not otherwise be possible if
several tvpes of airplanes were m use,
Basic operation has B, N. P. owning
and npcmtin? the three airplancs, and
cach of the four firms which are equal
shareholders im B, N. P. charters the
airplanes  whenever it wants to use
them. Rates for the charter are set by
Alr Transport Board of Canadian Gov-
ernment. However, one advantage here
is that there 15 no waiting charge for

i lectne

the time spent while the amrplane is
away from its base while being used by
one of the companies,

The three airplanes usually flv an
average of 800 hr. per vear total, which
breaks down into some 200 hr. per vear
for each of the using firms. The four
are about cven in the over-all average
utilization of the aireraft.

B. N. P. emplovs three full-time
pilots, and cach cne flies Ius particular
airplane, another advantage m that anv
pilot feels more comfortable flving the
same craft all the time. All are on full
salary; flight time does not count in any
wav toward pav. '

In lcldxhﬂn all operations are stricth
VFR. B. N. P. has a completelv acei-
dent-free record.

Maintenance 1s done by seven full-
time engineers ( a licensed mechanic is
known as an engincer). These seven arc
spread over two shifts per dav, seven
days per week, thus making airplanes
available all the time, since verv few
departures or arnvals are in the very
carly hours. If an early morning take-
oft 15 scheduled, crews report n early
for that day's mission. Usually, two
men are working per shift. The com-
pany has good hangar space and

maintemancee  equipment and  facilities
at Vancouver Airport.

Flights are primarilv, (about S0%¢
-..un-.:hn.t:.d onto water from the mamn
Vancouver base, Of these flights, about
60% are in lumbering, pulp and paper
arcas, 25% nto construction sites,
Planes also are uvsed for hunting and
fhishing trips for guests of the four com-
panies.

B. N. P.s total staff is 11 persons.
One of the pilots also serves as general
manager, and there 1s one man in the
office in addition to the three pilots
and seven enginecrs.

Fiancially, the companies make out
better than if thev had to own and
maintain their own aircraft. In addi-
tion, there 15 the added availability of
two or more aircraft 1f the neaed for
more than one at a time should arnse.
B. N. P. makes no real effort to lure
new business. It does have a few out-
sidle clients in addition to the owner
firms, but the main idea is airplanc
availabilitv which 15 reduced if too
many clients are w.mg the aircraft,

B. N. P, started in 1950 with Malibu
Sierro Co., Ltd., which had one Goose
i use. B. N. P. Airwavs, Ltd., bought
the airplane, and the operating license
as well. Since then B. N. P. has bought
two more Goose aircraft from Powell
River Co.
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" FOR ADVANCED RESEARCH

~ HYDRAULIC SERVO VALVES
PNEUMATIC SERVO VALVES

ALSO OTHER HYDRAULIC & PNEUMATIC VALVES FOR
HIGH PERFORMANCE FLIGHT APPLICATIONS

B.S.M.E. OR M.S.M.E. DEGREE REQUIRED

WITH MINIMUM OF 2 YEARS EXPERIENCE
Please send resume to W. C. Walker— Engineering Employment Manager

. Ay

PIVIFION OF BENDIX AVIATION CORPORATION

NORTH HOLLYWOOD, CALIFORNMNIA




ANNOUNCING AVIATION WEEK'S
5th ANNUAL

..

fut

THE ONE AND ONLY COMPLETE BUYERS’ GUIDE
SERVING THE ENTIRE AVIATION INDUSTRY

« =« « and ITS RELATED TECHNOLOGIES

THE STANDARD PURCHASING REFERENCE OF THE INDUSTRY
LISTING OVER 50,000 MANUFACTURERS’ PRODUCTS IN
OVER 1,800 SEPARATE PRODUCT CATEGORIES

Day after day, engineering-management people re-
view AVIATION WEEK'S ANNUAL BUYERS' GUIDE in
their search for new sources of supply for products,
materials and services. AVIATION WEEK'S BUYERS'
GUIDE is the industry’'s recognized buvers' guide
covering all segments of the $11 billion aviation in-
dustry and its related technologies.

The new 1960 edition is more complete, more up-
to-date, more essential than ever before because it
provides expanded listings on new products and
companies in the new areas of the total market. It
will eontain over 50,000 manufacturers’ product
listings divided into over 1,800 specific product
categories. In addition to being quick and easy to
use, the BUYERS' GUIDE includes complete listings of
government procurement agencies telling : Where to
£o; Who to see; What they buy.

ADVERTISER BENEFITS

Advertising dollars work overtime in the BUYERE'
GUIDE through year-long life and multiple exposure
of your advertising. For example, a survey made
eight months after publication of the 1958 edition
revealed that:

719 still had their copy
9% passed on their copy to purchasing, en-
gineering or other departments.

. . . of those who still had their copy:

169% referred to it once a week or oftener
447 referred to it once a month or oftener

Thus 60¢ referred to it at least onee a month.

Advertisers’ produet listings are bold faced and in-
clude a reference to the page number of their adver-
tising, In addition to an alphabetical advertisers’
index, there is a “product” advertisers' index, To
supply yvou with key industry sales leads the BUYERS'
GUIDE contains Reader Service cards.

If you =ell to the aviation industry, vour advertising
message belongs in the BUYERS' GUIDE . ., . it will
reach over 75,000 keyv engineering-management
decision makers.

Be sure to reserve space in this exclusive issue ... pub-
lishing date is mid-December and closing date is Novem-
her 16, 1959,

BUYERS’ GUIDE I1SSUE FOR 1960 VAL ML Week

O A McGRAW-HILL PUBLICATION Incdluding Space Technology

330 WEST 42ND STREET, NEW YORK 36, N. Y.




EMPLOYMENT OPPORTUNITIES

EMPLOYMENT OPPORTUNITIES

NATIUNAL The Advertisements in this section Include all employment opportunities—executive, management,
technical, selling, office, skilled, manual, ete,

CUVERAGE Pesitions Vacant Civil Service Opportunities Employment Agencies

Positions Wanted Selling Opportunities Wanted Employment Services
Part Time Waork Selling Opportunities Ofared Labor Bursaus

DISPLAYED —— e RATES——=— UNDISPLAYED

The advertising rate s $45.00 por ipeh for all advertlsing appearing oo other $2.70 per line, minimum 3 lines. To fgurs advance payment count 5 average
than & contract hasis. Fregoeoes rates gquoted on request. words as a line.
Position Wanled Ads are % of above rate.
An Advertising ineh is meastired 53" vertically on & eolumn—3 columns— Box MNumbersi—count=s as 1 line
20 lnches 1o a page. Discount of 10% if full pavment 5 made In advance for 4 consecutive
FnsarT inns
Subject to Agency Commission, Nl Auhject to Apency Commisslon.

Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y.

| ADDRESS BOX X0, REPLIES TO: Bor Nno,
. - O losgified Ao, FHe, wi this pufiliealion,
High Level Openings at AVCO for Send fo. offive wearest you,
NEW YORK d6: PP, 0, pOX 11

. r'j”{'_:!r;? _”'j I.: _-Ir.l._"..‘. _'!.I'n'-_-.l'rr'_n.H:rJ Are,
¢ THEORETICAL PHYSICISTS SAY FIANCINCO 4: 68 Pout 1.

B S5 Y S UL S A e R
POSITIONS VACANT R = R :5% A Dby e
ey : —— e P R T T L ol Ay Fim Lk
* EXPER]MENTAL PHYSICISTS | Aircraft Radieo Technician. Fastest growing - ._'ﬂ" =/ ﬁ;'f-.,-‘i-""'%?;i-j‘-;}_.;- "
Electroniecs Shap in the Enst requires more . - e TS O A T _-;"__*?"!: ':'_:"'_-'I':r fr
truined technicianz for fine joh apportunities - = X " R, :"_-", ol
' PHYSICAL CH EMISTS in the business aireraft radio field. Excellent . ' . g = | | #, o t‘ .
working conditions. Flight Eleetronics Corpao- .
ration. Westehester County Ailrport. White
Plaing, N. Y. Rockwell 1-1150,

® ENGINEERS I:IJ.;IIl:nptﬂr Pilots: Employment npp.nrtunlﬂai-

Write: Petroleum Helicopters, Lafavette, La.

Large Midwest Aircraft Distributor desires
miin capable of supervising radio repair and

New and expanding programs concerned with the design, installation shop. P-2907, Aviation Week.
development, and flight evaluation of the Titan and Large Midwest Aircraft Distributor desires

i 3 i - | 'E“."EI'I‘I'_"riE‘TII'_'-I."' man o run pRris epartment.
Minuteman re-entry vehicles have opened up exceptional Bhiror i il B R

opportunities in the following areas: -
Wanted: Co-pilot—East-coast company wantis

Plasma jEtE, Gaseous DIEEIIEI'EE FhEI‘IlJmEIIH, Plasma Fh!ﬂiﬁs co=nilot for Lodestar, Prefer man with execu-

tive or airline experience, Lodestar qualified.

High-temperature Chemistry of Solids and Gases, High-temperature BILE AV T Rhalet, FRRO30, AN Wbk,
Properties of Materials, Vapor Pressure, Decomposition Species, | POSITIONS WANTED

Radiation Measurements

An aviation executive who can Hy! Ex-airline

T & - ilot, Aight in=z tor, and Alr F fliech
Microwaves, Telemetry, Propagation through lonized Gases, enginear with B years advartiaing exgsiince.
Basic Space Communication Studies Froficient In ary, production, copy, and #e-

count IhEI.:I'H”iFI:I.!. Looking for a .l-':leT. to use —
Upper-Atmosphere Phenomena, Missile Detection and pots mices al my hackground. W, E. Nel. WITH A MODERN TURN OF MIND

son, 1116 Chelsen Ave,, Santa Monica, Califl.

Discrimination, Advanced Missile Warfare Concepts o

American Overseas Airline Captain., Lockheed

Hypervelocity Ballistics and Advanced Ballistic Techniques SONBEEELION SEL D AP IND RO, Ses L00N.

Z married, ellﬂﬁlirr.-:a airline or executive Cap-
tainey, domestic or overseas. PW-2011,

Development of new sensors and recording devices for Aviation Week,
measuring high-temperatures, pressure, velocity, etc. — = ' e Archimedes went underwater to find an answer.
under unusual conditions, microminiaturization SELLING QPPORTUNITY WANTED

o e R o _— . Established Manufacturer's R tati fhe resultant s ;2 kal”® si e r entifi j
Advanced electronic circuits for missile-borne, missile detection, Wichita, St. Louls, Cincinnati arens 10 yenrs e resultant shout of "Eurekal” signaled standout scientific progress
and monitoring instrumentation, including transistorized circuitry okl gl G pid g s Sl T T ——
dE"a‘EImeEﬂt. Hlira-hlgh*speed optical and EI_EE"IIH!E instrumentation F:.'?”:L.'-Tﬁ“t.‘ or ‘u:ng:ila:nn:n[n ]in.uf']-',r T’_rnu--,eglm:lc_-.r-.. RS T el R e
for laboratory and ballistics application. Radiometric measure- liat eatablished mccounts. RA-2905, Aviation ) i program, y
ments in the ultra-violet, visible and infrared. Week. y application of such talents.
Energy Conversion and Power Supply Studies Eﬁi“ff;{ﬁa E:IE: f:fanl' '?:T:?.mf Im-iw;ir::ﬂf If yvou're of the turn of mind to launch a fulure
Broad solid-state program for theoretical and experimental research gl st U el B T o e " I
on high-temperature materials involving materials preparation, ‘ Gov't agey's. Argus Aero Engrg. Co. P. 0. |
measurement of electrical and other properties, and device fabrication. ke e We invite you to join us. The water's finel
Challenging opportunity to apply l_lnuiualhhlgh temperature | Wanted: Director of | Write: Mr. Charles Jones, Director of Technical & Scienlific
techniyues developad in the WUV A0 SRR 2T Aviation Safety Division of Personnel, Goodyear Aircraft Corporation, Akron 15, Chio.

The division's fully equipped laboratory and new suburban location University of Southern California.

provide an unusually attractive working, and recreational environment, To administer Intecnationally ngwn teashing pro-

. pram in air safety conducted for military and
Excellent nppurtuniiies exist for II"IliEFI-E-I."IdEm research | civilian groups. Qualifications include military

h pilot experience: academic degree in enginsering,
in management and develapment programs invalv-
ing technical personnel: experience in air safely

desirable bhut not required. Salary S10,000 and up

depending on qualifications, Apnual vacation of *Also programs in rocket propulsion, interplanetary
gne maonth,

Fosearch & Advanced Dveopment AL . ousnee, yous spper s o e v GO@IF VEAR AIRCRAFT

Write to: Mr. Richard Rubino
Scientific & Technical Relations
Dept. AW-11

Your reply will be accorded
absolute confidence and you
will receive a prompt answaer,

University College,

L T RO RO T T I T v g

University of Southern Californin, structures engineering, ouler space escape capsules,

oo 207 Lowell St., Wilmington, Mass. | tes Angeles 7. Californio.

=

[
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EMPLOYMENT OPPORTUNITIES

| ELECTRONIC ENGINEERS

... Positions at several levels including supervisory

-

... High salaries — commensurate with ability and experience '

Interesting and challenging positions with Republie Aviation

Corporation for electronic engineers to develop test equipment

methods and procedures for determining the conformance
of complex electronic equipment to AF and Company quality
control specifications and standards,

Work closely with other engineering groups and electronic
manufacturers to determine tvpes of equipment required
to test and simulate flight operations of radar, navigation,
fire control, and other types of electronic systems.

Develop procedures and methods

for use of electronic test

equipment. Assist supervision with manufacturing problems.
Investigate malfunctioning of electronic equipment off and on
aireraft. Prescribe corrective action. Make recommendations
in methods and procedures as may be required to meet new
developments in the electronie fields,

Send resume in confidence to: Mr. William Walsh

FSTEFTITETE NS ANVFATFION -

Farmingdale, Long Island, N. Y.
Less thawn I howr from New York City

\ Flight Test Engineers '

|

r o mm || . o - - -

" | Electronic Countermeasures Equipment

£ l

I‘ — - - — ——

! Openings in Various Locations in the West,

: Mid-West, Florida and Great Neck, Long Island

I Unusuval oppertunities, offering long range as- For Confidential Interview
signmants, after 4 to & months training in Great Contact Mr. J. W. Dwyer

: Neck, Long lIsland. Applicants should possess Employment Manager
Electrical engineering or Physies degree plus

] exparience in aeny one or a combination of SPERRY

[ ] countermeasures or rodar systems analysis or

(] radar ftesting, video circuitry, or microwaves, GTRGSCGFE CQ_

i Libaral relocation allowaonees while fraining. Division of Sperry Rand Corp,

I Great Neck, L. 1., M. Y.

g N ¥ & & § ® F F K & B R B B B R B B
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- SOPHISTICATED
ENGINEERS

A NEW STATE OF THE ART

We have succeeded in the develoment of
an enfirely new concept for the SUCCESS.
FULL plocement of gualified engineers ond |
scientists,. We now have In eveess of 4 000
openings in the 58.000.00 ta 580.0852 brocket.
MNever o charge to applicant. Far confidential
consideration submit resume in  duplicote
indicoting geogrophical preference and salary
requiraments,

RICHARD L. BERRY ASSOCIATES
(04 Commercial Trust Bldg., Philadelphia 2. P,
Locust F-6654

DISENCHANTED
ENGINEERS

If sonr present employver hoas failed o
it ilfee vour full potentinl, why nof permif
s fo explore the pnronmeters for your per-
sl gunlifleations  with  the many
dyvmpnmie voung compunies in avistion,
elect rondes, nils=iles anid rockets, We now
have In exeess of LN apenings i the
sH 0 fo EU0HM Biepnoket, all of whieclh are
Feer pankel.,  Why walit?y Seml resume In
ugdiente ot onee indlenting geogreaphi-
il preferences il =plary reguirements,

FIDELITY PERSOMNMNEL
1530 Chestnut Street, Philadelphio 2, Po
Established 1943
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AEROSPACE
ENGINEERS—SCIENTISTS

...Long Range
EXPANSION

Beechcraft is a company where the past
and the present PROVE the future is

interesting and worthwhile. This is your
opportunity to join an engineering
team where:

LEADERSHIP in engineering design and the
production of business woirplanes ond ground
suppert equipment is a world-fomous Beechcrafi
specialty.

hes

DIVERSIFICATION of production controcts
croated o diversity of creative opportunities ond
emplayment stability at Beechcrafi.

COMPETITIVE SUCCESS has been proved with
Baaecheraft’'s winning of the Mach 3 Alert Pod
Design and Mach 2 Missile-Target awards.

A LONG RANGE EXPANSION PROGRAM is in

progress and Beech Aircroft hos responsible posi-
tions open now on advanced super-sonic aircraft
ond missile-target projects in the following oero-

space fields:

ELECTRONICS

{Antenna, Telemetry or Circuitry Design)

INFRA-RED

AUTO PILOT
MISSILE SYSTEMS
RELIABILITY

(Mech., Airframe or Power Plant)

ANALOGUE COMPUTER
DYNAMICS

(Flutter)

AERODYNAMICISTS
AERO-THERMODYNAMICISTS

(Heat Transfer)

DESIGN

(GSE, Airframe, Power Plant and Instillations
or Mechanical)

For more information about o company with
o long range future where your talents will
build your own future —call collect or write
today to D. E. BURLEIGH, Chief Administrative
Engineer, or C. R. Jones, Employment Manager,
Beech Aircroft Cerporation, Wichito, Kansas.

All Expenses Poid for Interview Trip

wWichita, Kansaos Boulder, Colorade

AVIATION WEEK, MNovember 2, 1939
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THREE IBM CAREER OPPORTUNITIES
WHERE THE COMMON DENOMINATOR IS

MATHEMATICS
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IBME

INTERMNATIONAL BUSINESS
MACHINES CORPORATION

AVIATION WEEK, Movember 2, 1959

COMPUTER PROGRAMMING at IBM is being extended to include
many new areas—such as orbit computation, meteorological satellites,
space probes, information retrieval, design automation, real-time sys-
tems, and optical studies. As a result, we are greatly expanding our
programming staff, creating opportunities for people with various lev-
els of experience. Assignments involve a wide variety of problems in
science, business and government.

Qualifications: Degree in Math, Statistics, the Physical Sciences, Engi-
neering or Engineering Science . . . plus one year's programming
experience.,

MATHEMATICS RESEARCH at IBM involves interesting chal-

lenges in a wide variety of areas. These include matrix algebra; logic;
mathematical physics; and probability, communication and informa-
tion theory. Other fields which are also being subjected to intensive
study are numerical analysis, combinatorial topology, and operations
research.

Qualifications: B.S., M.S., or Ph.D. in Math, Physics, Statistics, Engi-
neering Science, or Electrical Engineering—and proven ability to as-
sume important technical responsibilities in your sphere of interest,

APPLIED MATHEMATICS offers unusually fine opportunities for
the math-oriented. You will be asked to apply your knowledge of

mathematical and statistical analysis, probability, logic, and coding to
advanced computer development problems. Assignments may take you
into computer systems design, component engineering, human factors
engineering, or feed-back control theory, information and communica-
tion theory, inertial guidance, and scientific programming.
Qualifications: B.S. or Advanced Degree in Math, Physics, or Statistics
— plus related experience.

There is a wide and diverse range of career opportunities at IBM.
Advancement is rapid. The demands of a constantly expanding pro-
gram of research and development, and promotion from within, based
on individual merit and achievement, make this possible. Working

alone or on a small team, you'll find that specialized assistance is
readily available.

For details, write, outlining your background and interests, to:
Mr. R. E. Rodgers, Dept. 524K1

IBM Corporation

590 Madison Avenue, New York 22, N. Y.
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EMPLOYMENT OPPORTUNITIES

. WEAPON SYSTEMS
SCIENTISTS
and ENGINEERS

A reputable international publishing house is involved
in an Air Force project at Dayton that challenges the
imagination and capacity of qualified experienced scien-
tists and engineers with applicable B.S., M.5. or Ph.D. de-
grees in the following technical disciplines:

| ELECTRONICS—Radar, navigation, communications, guid-
ance, infrared, solid state devices, microwave and com-

puters.

INDUSTRIAL TECHNOLOGY—Aircraft or missile, proc-
esses, methods, design and production.

PHYSICS—Plasma, electromagnetic energy. solid state,
nuclear, geophysics and astrophysics. |

PROPULSION—Air breathing, rocket, electric, nuclear fuels
and propellants.

CHEMISTRY—Physical, organic, and inorganic.

Send yvour complete resume lo:
Box 643 Fairborn, Ohio

FLORIDA OPENINGS

FOR

AIRCRAFT DESIGNERS
STRESS ANALYSTS

A PROGRESSIVE RESEARCH AND DEVELOPMENT GROUP HAS OPEN-
INGS FOR EMGIMEERS EXPERIENCED IN AIRCRAFT DESIGN, AIRCRAFT
SYSTEMS AND STRESS AMALYSIS. IF YOU HAVE A DEGREE IN AERO-
NAUTICAL, CIVIL OR MECHANICAL ENGINEERING, QR ARE A
GRADUATE OF A TECHNICAL SCHOOL WRITE FOR FURTHER INFORMA-
TION AND TO ARRANGE AN INTERVIEW TO

P=-MuE, Aviation Week
Class. Ady. Div,, w0, Box 1% N.Y. 46, N. Y.

What is your problem?

Competent men for your staff? . . . employment? . .. or |
are you looking for—or offering—a business opportunity
of special interest to readers of this publication? You can
get their attention—at small cost—through an advertise-
ment in the Employment Section of AVIATION WEEK.

128

SUPERVISORY

Aerodynamicists
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Preferably with advanced
degrees and at least
6 years experience in:

» Aerodynamic Analysis

e Stability, Vehicle Dynamics
and Trajectory Mechanics

 Preliminary Design

e Theoretical, Experimental
or Applied Research

.« . o work in these speciallies on
problems related fo flight of lifting
ond non-lifting vehicles at extremely
high speeds and altitudes.

Aftractive working environmen! close
o metropolitan Boston.

Write to: Mr. Richard Rubine

Scientific eand Technical Relations
Dept, FDI

Hesearch & Advanced Jevelopment

T T T T T Y T ez

201 Lowell 5t., Wilmingten, Mass.
ST p T r T v vy vy

=!

FOR ADDITIONAL
INFORMATION

ABOUT CLASSIFIED
ADVERTISING

Contact The McGraw-Hill
Office Nearest You

ATLAMTA, 3
1301 Rhodes-Hoverty Bldg. JAckson 3-6935]
R. POWELL

BOSTON, 16
350 Park Square HUbbard 2-7160
D. J. CASSIDY

CHICAGO, 11
520 Mo. Michigon Ave. MOhowk 4-5800
W, HIGGENS - E, 5. MOORE

CLEVELAMD, 13
1164 llluminating Bldg. SUperior 1-7000
W, B, SULLIVAM - T, H, HUNTER

DALLAS, 2
1712 Commerce 31., Youghn Bldg.
Riverside F-5117
GORDON JONES - F. E, HOLLAND

DETROIT, 26
A55 Penobscot Bldg. WOodward 2-1793
4. R. PIERCE

LOS ANGELES, 17

1125 W, 6 5.
R. YOCOM

HUntley 2-5450

NEW YORK, 34
500 Fifth Ave. OXford 5.5959
H. T. BUCHANAN - R, P, LAWLESS
T. W. BENDER

PHILADELPIA, 3
Six Penn Center Plozo
H. W. BOZARTH

5T, LOUIS, 8
3615 Olive 5t.

SAM FRANCISCO, 4
&8 Post 5t

LOcust 8-4330

JEfferson 5-48647

DQuglas 2-45600
S. HUBBARD
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careers
wm control
of space

For 74 yvears, Minneapolis Honeywell has
pioneered and led the development and
production of advanced automatic con-
trols. Today, with work in this area more
demanding and more rewarding, new op-
portunities exist for engineers,
PRODUCTION: Develop and establish as-
sembly processes for a wide range of
products. Requires background in com-
plex devices such as gvros, acceler-
ometers, flight svstems, and a thorough
knowledge of production processes.
EVALUATION: Test engineer interested in
career in development, qualification,
reliability testing. Must be graduate
engineer with electronie background.

ADVANCED GYRO DESIGN: Engineers with
two and up to twenty vears' experience
in such areas as precision gvro mech-
anies, servo techniques, digital data
handling, electronics packaging, ad-
vanced instrumentation and magnetic
components design,

FLIGHT CONTROL SYSTEMS: Analvtical, sys-
tems, component engineers to design
and develop advanced flight reference
and guidance systems. Prefer airborne
systems Or servo experience,

FIELD SERVICE: M onitor airborne syvstem
performance in U.S. and overseas, Con-
duet training, liaison with military,
BSEE preferred, or graduate engineer
with high electronic aptitude.

GROUND SUPPORT: Sentor engineers with
logical design experience and engineers
with experience in ground support or
related areas, Outstanding growth op-
portunity in new division,

If you're interested in a challenging earecr in

adeanced amwlomaolic confrolz, write Mr. Bruce
D, Wood, Technical Lirector, Depl. 66E.

Honeywell

AEROMNAUTICAL DIVISION

1433 Stinson Blvd., N.E., Minnecpolis 13, Minn,
To explore professional opportunitics tn other
Honeywell operations coast to coast, send your
applicalion tn confidence to H, D, Eeksirom,
Honeywell, Minnecapolis 8, Minnesola,
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...and why this concept is so fruitful

in valuable findings and

-"':.'J

individual achievement

Any pmhlim—' chosen from the entire field of elee-
tronics — that becomes of interest to the Laboratory is studied
simultaneously from all relevant technical angles, by apncia}-
ized professional groups, The men in these groups maintain
direct contact with each other, exchanging information on all
phases of a program.

Current instances of this stimulating professional
interaction at the Laboratory are the programs for developing
radically new radar techniques including the application of
electronically seanned antennas and parametric and maser type
low noise amplifiers, Scientists and engineers of many Labora-
tory groups from the materials, devices, circuits, equi‘pmgnta.
and systems points of view will make important contributions
to these efforts. Such programs will lead to the development of
significant improvements of the data handling capacities of

complex radar systems.

significant progress in these and other programs is
regularly covered in formal and informal conferences _and in
technical reports circulated to all groups. Representative re-
porf titles listed below indicate how far-reaching are the inter-
acting investigations involved :
Fundamental
Limitations of
External Noisa

by H. H. Grimm

MASER work in the
Electronics Laboratory

by . . Weauel

On a Theory of
Boolean Functions
by S, B. Akers

Radar Sensors
for Reconnaissance
Satellites

by F. B. Dickey, Jv.

Binary Asynchronous
Multiplex Systems
by F'. A. Reibert

An Electro-Qptical

Ferrita Materials for
Microwave Freguencies
by J. B. Linker and

 H.U. Rothepbary

Parametric Converters
and Amplifiers

by C. 8. Kim
Multiple Frequency : ;
P:ra maetric Devices Shift Register
by H. Haw by T. E. Bray
Laboratory-wide Integration of varied tH.'E_-E"I'ttELiL-'r
credited by scientists and engineers here with contributing sig-
nificantly to their professional sccomplishments and personal
development. It is also valued as a prime ingredient in the con-
tinuing intellectual appeal the Professional Staff finds in the
Laboratory’s diverse R & D undertakings.

PROFESSIONAL OPPORTUNITIES AT ELECTRONICS- LAB

The Electronies Laboratory engages in applied research and advance
development covering the entire field of electronies. More than 70 per-
cent of the Professional Staff have advanced degrees. Openings for
PhD’s and experienced MS men exist in the following areas:

o gk -'-. J .'l .-.5.._.'.
sl e

|
l'ln'lll

e o ol ol @ —

Solid State Materials « Solid State Devices » Network Synthasi'_i « Advanced
Circuitry « Electron Devices - Communication Theory » Recording ﬂﬂiﬂﬁ .
Display Techniques « Light Optics + Electron Optics - Radar Techniques =

Antennas =« Microwave Devices

For further information about current openings in any T
of the above areas, contact Mr. Robert F. Mason, Dept. 64-WER

ELECTRONICS LABORATORY Located at Electronics Park

GENERAL &3 ELECTRIC

Syracuse, New York
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EMPLOYMENT OPPORTUNITIES

ENGINEERS — Electrical, Mechanical, Industrial

WESTERN ELECTRIC
Is Augmenting

Its Professional Staff

Western Electric has openings for men of superior pro-
fessional ability. Present areas of activity that afford

opportunity to utilize your full technological skills are:

m NIKE ZEUS ANTI-MISSILE MISSILE SYSTEM ® MISSILE
GUIDANCE SYSTEMS ® ASSOCIATED GROUND CONTROL
RADAR SYSTEMS ® FIRE CONTROL RADAR ® UNDERWATER
DEFENSE SYSTEMS B DIGITAL COMPUTERS ® WAVEGUIDES
AND GYROS ®m HIGH PRECISION ELECTRONIC COMPONENTS

AND SoLID STATE DEVICES

You are invited to discuss with us how your previous
training and experience can fit you for an important
career position in one of these. engineering areas:

¢ Development ¢ Tool Design

® Project ¢ Product Design

¢ Test Planning ¢ Standards

e Test Set Design ¢ Technical Publications
L

® Pilot Line Manufacture Field Engineering

Also Openings For!

i e Technical Writers
® Engineering Associates

Positions are available at these Western Electrie Locations:
Winston-Salem, Greensboro and Burlington, North Carolina
Laureldale, Pennsylvania and Whippany, New Jersey

For a personal interview in your area or at one of the
above locations, address your resume to: Mr.T. R. Lannon

Engineering Employment Manager, Dept. 924A.

Weﬁfe-fﬂ Ele(-'ff’c
MANUFACTURING AMND SUPPLY UNIT OF THE BELL SYSTEM

Lexington Road, Winston-Salem, North Carolina
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Expansion . . . product
diversification create
exceptional openings for

DESIGNERS and
ANALYTICAL
ENGINEERS

\. in New England

T

DESIGNERS (Mechanical- |

Electromechanical - Hydrome-

'\ chanical): Must have ME,
. EE or AE degree plus experi-
' ence in design of high pressure
| rotating equipment for aircraft
| engine control and environ-
' ' mental systems. Investigate,
. plan realistic design programs,

ANALYTICAL ENGINEERS:

BS in Mechanical Engineering
or AE degree plus experience
in 1 or more: 1) small turbo-
machinery 2) lightweight heat
exchangers, thermodynamie
eycle analysis 3) air condition-
ing, air and vapor cycle refrig-
eration analysis. Both applied
theoretical and experimental
analysis from initial design
through prototype., IBM 704
and 705 available.

Locate in beautiful Connecti-
cut — work on sophisticated
projects in the jet aircraft,
missile and space vehicle field
— take advantage of company-
paid post graduate study —
receive generous relocation al-
lowance. A real growth
opportunity.

'" Reply in confidence fo |
! MR. A. J. FEHLBER, |

3 Technical Employment Supervisor

HAMILTON STANDARD
A Division of
UNITED AIRCRAFT
CORP.

i 925 Bradley Field Rd.,
b ‘t"'!"inl_:ism !:qcks, Conn.

-:——'I-—-_—. - e ol

i e E e g N -

|—engineers /scienﬁsi‘s

Inferested in . . .

. responsible, coreer positions with a
growing corporation . an uninhibited
research environment . . challenging
original work ., . . ossociation with recog-
nized engineers aond scientists . . . skilled
technicions . . . loboratory and experi-
mental facilities . . . @ geocgraphical
lacation close to Bosten’s leading educational
and cultural Focilities.

Currenl inleresfs include:

AIRCRAFT AND MISSILE STRUCTURES/
APPLIED MECHAMNICS/ASTROPHYSICAL
INSTRUMENTATION/HIGH-5PEED AERO-
DYNAMICS 'NUCLEAR WEAPONS PHENOM-
ENA AND EFFECTS/PLASMA MECHANICS/
RE-EMTRY AND ABLATIONM PHENOMENA.

for prampt reply write: Mr. O. Anderson

AMERICAN SCIENCE & ENGINEERING, Inc.

B5 Broadway, Cambridge 42, Mossachusatts
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ENGINEERS, EE OR ME

0
SALES
ENGINEERS
AND
CONTRACT
 ADMINISTRATORS

CAPABLE OF
ASSUMING
A HIGH DEGREE
OF PROFESSIONAL
RESPONSIBILITY

These positions are with General
Electric’'s Ordnance Department,
located in Pittsfield, Mass.

They require engineers with
high personal as well as technical
qualifications.

These engineers must deal
effectively and harmoniously with
high level members of the
defense establishment and G.E.
management. They must be capa-
ble of exercising considerable
decision-making responsibilities
in consonance with the best in-
terests of the department.

Distinct advancement potential
Is implicit in these assignments,
due to constant exposure to the
broad business scope of defense
manufacturing and procurement.

The products which the depart-

ment develops and manufactures
include:

TORPEDOES, OTHER UNDERWATER WEAPONS,
FIRE CONTROL DIRECTORS, MISSILE
LAUNCHING AND HANDLING EQUIPMENT,
INERTIAL GUIDANCE AND NAVIGATIONAL
EQUIFMENT.

Technical gualifications include a
record of 2-7 years success in
marketing, or sales work in
defense products and/or broad
engineering experience in field of
military weapons. Salaries are
commensurate with the impor-
tance of the responsibilities.

., Please contact specifying
%--ﬁ'ﬁ salary reqj.nrem.ﬂnts:
“ Mr. R. G. 0'Brien, Div. 64WR

ORDNANCE DEPARTMENT
Of the Defense Electronics Div.

GENERAL &3 ELECTRIC

100 Plastics Ave., Pittsfield, Mass.
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ENGINEERS

Join Sanders Associates

EMPLOYMENT OPPORTUNITIES

and combine

PLEASANT COUNTRY LIVING

with a TOP FLIGHT

ENGINEERING CAREER

At Sanders Associates — located in the friendly New England community
of Nashua, N. H. — you will find a variety of engineering programs that
probe deeply into advanced areas of electronic and electromechanical
systems and components for industry and defense,

Here in the fresh clean world of the country., away from the soot and
strain of heavily populated areas, you will discover that Sanders can
offer you a wide range of opportunities —at fully competitive salaries.

You will enjoy diversified assignments on such technically advanced
projects as the terminal guidance, or seeker system for the Eagle Missile,
working with the engineers who originated such products as Panar®
radar, Dare target-seeker system, Flexprint® flexible printed circuits,
Tri-Plate® microwave products and other Sanders “firsts,”

The cost of living is low in Nashua; schools are excellent and attractive
homes are available. Downtown Boston is less than an hour away, as

SYSTEMS ENGINEERING

_l‘lLI_] |r"'|.'|-|.'l- !I'l- I-flLt'i'l'll'l']"H_ I-II-.l I.-\.Illlt.ljll.|
dtirdies, degign and analv=es ol
mig=ile and other wefpons systems
Applicable areaz of Interest in-
clude: syv=Etams Integrallion,
herent radar and missile syv=tems,
<tecerable antenna  array tech-
nigques, acquixition and =survel]-
liinece  radaes, CoUnlermeidsures,
CW o pulsge transmitters, data pro-
cesRing and guldance, R&D  and
BFieldd,

MICROWAVE ENGINEERING

All levels of englneers. To perform
design and development o anten-
s and components from 320 megs=
to Ik band. Particolar area of in-
terest Iinvolves crnsaed-field micrn-
wave ampliler tabwes, (Other ireas
include directionanl  filters, hno

monic generators, low-noize mixers
and zpirnl antenivs

RELIABILITY ENGIMNEERING

All levels of engineers. To as=ine
responsibility for reliability predie-
tion, Jdesign reviews, components
evaluation, failure «ffect analysis,
redundancy in design and environ-
mental testing,

Openings available for:

are the recreations of mountains, oceans, lakes.

SPECIFICATION EMGINEERING

VI levels of engineers. To assure
ronformanece of system, environ-

mental, ocomponent anmnd process
specifications with applicable mili-
tary formats, Alzo to extablish and
revise company =tandards.

CIRCUIT DESIGN

linEineer & Senior Enrineer levels,
To perform design of hasie cirenits
relinting to mis=ile and other
Welpons =vsteme, Areang of In-
Terest 1ncilude tobe and transistor
.l.;.!l|r|1|'.|.'.i“rl tir recejvers=,  rvesclula -
tors, transmitters, range tracking,
Inrie, power supplies, poarametric
dimmipliflers and other allivd circnits.
Isnowledee of A1 gpees desired.

MECHANICAL ENGINEERING

Al levels of enrineers. To |||-:'|'n|'u-_
hrofnd phases aof meéchanien] engi-
neering activities g pertaining to
clectronle, mis=ile, airborne and
grotnd  equipments. FPlespongibili-
{ fes relate to =#neh dpecializged
areas s vibration, stress analvsis,
neat transfer, plastics and metals,
alrborne and missile packaging,
KR =hielding, chazzis and struc-
ture= deslgn, and machine =hop
q 'u']"”illl_lllll.-;‘

To learn maore about opportunity for YOU at Sanders,
send a resime to Lloyd Ware, Staff Engineer, Dept., 907

ll; SANDERS RS5S50CIATES, INC.

NASHUA, NEW HAMPSHIRE

/) registered trademark
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CLASSIFIED SEA RCHLIGHT SECT,ON ADVERTISING

BUSINESS OPPORTUNITIES

EQUIPMENT - USED or RESALE

DISPLAYED RATE:

The advertising rate is 531.00 per inch for all advertising appearing on
Contract rotes on regques.

other than on controct basis.

AM ADVERTISING IMCH is meosured #8 inch vertically on one column,

3 columns—30 inches—to a page.

EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only

in Displayed Style.

£2.70 a line, minimum 3 lines.
averoge words as: a line.

UNDISPLAYED RATE:

To figure advance payment count 3

PROPOSALS, 52.70 a line aon insertion.

BOX MUMBERS count as one line additienal in undisplayed ads.

Send MEW Ads or Inguiriea to Classifisd Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y.

FOR SALE
AN FITTINGS & HARDWARE = E
Stainless, Aluminum, Brass, Steel Two Trecker Gulls. TT 1675 & 1225. Eng.
"'lll 'IEI:'I;_EI"'“;““E'* dfj’.l""“; 1.'::"" *':':FHT'J:EIT;,W' 200 hrz. S5.0.H, Gear removed. & heats.
5L MRON MDOR. DUY DIMNCT TR - R TIEyaELes. %322 200 ea. Tahoe Air Lines, Ine.., Executive
L r oprice wicker service. Seand for Tree wall < . e gl
rl:lrr:; :huwlemnlr_ur line of AN & MS fittings .";lf‘r-i-r'.-lf'. Ferminal, San Franeisgsco Int. Apt,
i and hardwars, Wa also machine parts to your JUS-05486,
'Tunihn own spacinl print, and stock AN & M5 forgings. i
Blazcmi Alspen COLLINS ENGINEERING CORPORATION
| 9050 Washington Bivd. Culver City, California |
Remmert-Werner FOR SALE
1 "
| G“UHIBIAN GﬂOSE G'EIA Zero time since 12,000 hour overhoul. Zero

BINDIX GCA RADAR SYSTEM

Complete Bendix AN /MPN-1B GCA Sys-

tem Airway Conitrol Plus Precision Ap-
proach Zero Ceilling Talkdown. As Used
by F.A.A. & U.5.A.F. Like New Completely
Equipped Trailer Van 35235,000.

AIRBORNE
WEATHER NAVIGATION RADAR

Genaeral Eleciric AN APS5-10 X Band 3 cm.
Total Weight Apx. 120 lbs. Similar to 517.-
000 wea.—nav. radars sold currently. Qur
Price as New 5730.00 per sel.

RADIO RESEARCH INSTRUMENT CO.

550 Fifth Ave,, New York 36, N. Y. JUdson G-4651

8,000 hour overhaoul just completed—zero
time throughoul. |

MAKE OFFER
L. A. Airport Station

Post Office Box 90575 Lles Angeles 45, Calif,

SUBLEASE
| IDLEWILD AIRPORT,

155,000'—0ONE STORY
(rircer ffg,fr.ira'a:J;fjlf'.ﬂ Pland

28-27 Bridge Plaza North
Long Island City 1, N, Y.
STillwell 4-2820

& n.,]-
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CONVAIR 340/440

Airline Interior, will convert to suit
Zern engines, props.
Major airframe inspection

We own this oircraft

LUND AVIATION (Canada) LTD.

Montreal Airport
Phone MElIrose 1-35159

FOR SALE

AVIATION OPPORTUNITY

In Canada, established many years,
Small Incorporatied Company, engaged
in aircraft overhaul and maintenance
sales, Pilol

Unlimited chance for ex.

aircraft iraining Charler.

Survey.
pansion.

elc,

Aviatlon Weaeok
3ox 12 N.Y. a5, XY

IRO-2000,
("lanzs Adv. Lhiv., P.0)

:ﬂ

HANGAR LEASE—FLORIDA

(132 Yeors Remaoining]
Transfer of lease available an 14,000 1. hangar
al one of Florida's largest Alrports. Building '3
years old, Some squipment available. Lease 'urlll
ga ta highest acceptable bid and gualified bidder.
Boy Xo, ]!{.'-r".!:].ﬁ_. II|.'|.|..|I'||I|I|'I| Wielk
Clp=sa. Ady,. Div, P.O. Box 12 N.Y, 46, 5. Y

HILLER HELICOPTER

Modernized UH12B with complele agri-
cultural spray equipment., Attractively
priced. Low {ime.

EAST COAST AVIATION CORPORATION
Lexingten 73, Massachusetts

132

WANTED

| Executive DC-3

or possibly pressurized
Twin Engine Aircraft

end Tull detalls, specifications and performance,
RBox W="080. [Mured
Axvintlon Weelk, PO, HMox 12 M5.7%, a6, %Y

IMEENE ]Pl' [}

time engines and props. Immaoculote con-
dition. Empty weight 37,500 lbs. Qualitron
insalled light weight overseas radio. Price:

$250,000.00.

CALIFORNIA AIRMOTIVE SALES CORP.
7139 Vineland Ave., N. Hollywood, Cal.

Phenes: POplar 5-6202 or TRiongle 7-1564

E—

SEARCHLIGHT Equipment
Locating Service

NO COST OR OBLIGATION

Thizs szervice iz aimed at helping
vou, the reader of “SEARCH-
LIGHT", to locate Surplus new and
u=ed aviation equipment and com-
ponents not currently advertised.
(This service is for USER-BUYERS
onlv).

How to use: Check the (ealer ads
to see if what you want 15 not cur-
rently advertised. If not, send us
the specifications of the e(quipment
wanteid on the coupon below, or on
yvour own company letterhead to:

Searchlight Equipment
Locating Service
c/o AVIATION WEEK
P. O. Box 12, N. Y. 36, N. Y.

Your requirements will be brought
promptly to the attention of the
equipment dealers advertising in
th{:c section. You will receive re-
plieg directly from them.

NN I I O N S S S S O S . - .

Searchlight Equipment Locating Service

c/o AVIATION WEEK
P. O. Box 12, N. Y. 356 N. Y.

Please help us locate the following eqguip-
e nt eomponents.

NAME
TITLE
LUIMPANY
STRERET " s P B St et
("1TXY LR e AL P g T By B Llg ) )

Movember 2, 1959
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Senior staff

openings in

basic research

THe Borinc ScientiFic RE-
SEARCH LABORATORIES are en-
caged in a program of funda-
mental research designed to
make contributions to the pro-
gress of the physical sciences.

High-level staff positions are

open now in the fields of

Gas Dynamics
Piasma Physics
Mathematics
Solid State Physics
Electronics
Physical Chemistry
Geoastrophysics

Boeing grants scientists the
latitude and independence
needed to achieve and maintain
leadership in their special
fields. Scientists interested in
carrying on their work in this
kind of stimulating research
environment are invited to
communicate with Mr. G. L.
Hollingsworth, Director, Boe-
ing Scientific Research Labo-
ratories,

P.0.Box 3822 - AV()

Boeing Airplane Company
Seattle 24, Washington

BOEING

...environment fm'
d}'?mmic career gmwrh
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LETTERS

Preflight Check

The following. though not editorial com.
ment, is worthy of special mention,

While waiting for a flight out of Idle-
wild on Oct. 1. T was treated to a sight
which warmed this old single-engine jock-
ev's heart,

There was the 3-striper of PanAm Flight
293 (I later verified) religiously checking
visuallv each fuel tank and giving his DC-6
a most thorough walk-zround inspection.

Not wanting to take anvthing away from
other airlines or other crew’s ground sop-
port people, 1 will bet that this crew
strapped m with just a little more conf-
dence than most who walk directly from
Flight Planning to cockpit.

Either he was exceptionally conscien-
tiows or worked for a real “tautship™ cap-
tain.

Rosert L. Danrserc
Minneapaolis, Minn.

Anti-Collision Lights

Your Oct. 12 issue of Aviation Week
carricd an interesting item concerning the
Atkins-Honevwell Maximum  Safetv Light,
in the Adrline Observer column (p. 31).

Please be advised that the THoskins Twi-
lighters are also approved for mstallation
on all aircraft. Unlike the Atkins lights,
which have a red flter that must be fipped
into place when the lights are to be used
during the hours of darkness, the Twilighters
must be turned off within a half hour after
sun-down,

The conventional red, anti-collision lights
are then placed in operation,

[t does seem a bt strange, though, that
the FAA has scen At to approve these
white condenser discharze lights for day-
time operation, but still require a red hight
to be displaved durinz the hours of dark-
ness when they have their greatest cffective:
ness.

For the record, 1T wonder how many of
vour readers, if permitted to do so by part
18 of the CAR. would install condenser
discharge anti-collision lights on their air-
craft. 1 am certain that they would be in
a tremendous majority, and their opinions
on the matter would be an eve opener to
the hold-outs at the head office of the
IFederal Aviation Agency,

Dox  Hosgiss

Chicago, 111

Space ‘Race’

Your editorial “Lessans of Lunik,” (AW
Sept. 21), and the letter from Mr. T, M.
Sprague, (AW Oct. 12, p. 130) which en-
daorses it, force me to write in opposition
to the philosophy contained in both of
these works.

Many people including vourself, are try
ing to stir up fear and other nglv emotions
hased on the assmmption that we are m a
race to space with Russin and that we are
losing that race, and that national jeopards
andl disgrace are the inevitable results of
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Aviation Week welcomes the apinions
af its readers on the issues raised in the
magaszine's editorial columns.  Address
letters to the Editor. Aviation Week,
330 W. 42nd St.. New York 36. N. Y.
Try to keep letters under 500 words and
give a genuine idenlification. We will
mol print arnonymons letters, but names
of writers will bhe withheld on request.

this situation. What 15 a “race™ It 15 a
contest in which cach contestant, starting at
the same instant, bends every effort to at-
tain a specific, well-defined goal hrst, i
the goal and the starting time and all
other conditions are not agreed on, at s
not a race; the two partics take independent
action and it is inevitable that each onc
will attain some accomplishment first—the
other mav not have even undertaken the
project.

It is claimed that becanse Russia first
sent 2 missile into sen orbit she 15 anto-
matically “ahead” of us. Should Russia
get that much eredit for missing the original
target, the moon? Should Russia get so
much credit for Sputnik 1. merely becavse
she was first? Were we in a race with Russia
to he first? Might not we have been hist
if we had slowed down some other project
and put more effort on Vanguard 17 s
it a diserace if our national planning has
allocated priorities which are not identical
with Russia’s prioritics? Is it not conceiv-
able that the USA has made progress. and
learned things, and bwmlt machines wlach
are of more value than the fArst earth satel-
lite, or the frst shot to miss the moon and
fall into the sun, or the first shot to land
on the moon?

Do von know what accuracy is required
to hit the moon?

It is about 41 mils, considered as an aim-
ing problem, (There 18 no accepted evi-
dence that Lunik hit anv particular part of
the moon's disk.)

In the same issue of AW, which ran
the subject editorial, there is a small news
item reporting that an Atlas shot attained
an accuracy of 4 mil in a 4,400 mi. range
(Industry Observer, p. 13) © . within
one-mile radins of the targzet point located
4,450 mi. from the launch point,” Why
not write an cditorial singing the praises
of such outstanding accuracy? Why not
point out that this proves the fantastic
superiority of American guidance  svstems?
Why not point out that this missile, with
suitable warheads. can control anv haostile
spot on the earth? If this bhe considered
war maongering, then let ns agree on
hasic ground rule: are we or are we not
primarily concerned with national physical
safety here on ecarth?

Who wins the “Race to Space”? The
Arst human to get blasted off into oblivion?
The nation that sends up the greatest ton
naze of materiel per vear to be sucked into
the solar furmace?

This the sun will hardlv feel, and the de-
crease in the carth’s inertia will not be
measured by man.

Why do von make a pomt of Russia’s

“larger” rocket engines? Lnmk proves noth-

ing about size, since the hrst stage was un-
doubtedly a cluster. Anyone can cluster
engines, and with enough tries they will
all bang off together,

[ believe, based on information in AW
and other sources available to the lavman,
that the USA has as much breadth and
sophistication in its knowledze of rockets.
hallistics, control svstems, communications,
ete., concerning missiles of all kinds as has
Roussia.

I believe that in the field of ICBMs
and such things as Sidewinders, Sparrows.
and Polaris’ our accomplishments are greater,
and of far more importance than Lumks.
[ believe that since no racing rules were
ever agreed to by the two countries, prior
accomplishment by one casts no reflection
on the other: in other words. he who tries
something first will probably succeed first,
and there are some things which we have
decided not to trv first.

This business of space is not the most
important issue involved in national or mili-
tarv policy, or allocation of public money.
It hiolds out less of potential value to our
national safetv than does onr military mis-
sile program, and appears rather negative
in all other respects, Otherwise there wonld
not be so much confusion and disagree-
ment as to exacthy what we are trving to
accomplish. The technical basis for space
exploration is being lid in the current

rogress  being made in propulsion, hal-
istics, gnidance and communication. Let us
walk hefore we trv to run, and not get
mvalved in a childish hattle of onc-upman.
ship with Russia. Let ns maintain a sense
of perspective and proportion even when
we feel obligated to stump for special in-
terests,

1 wonld be grateful if von publish this
letter, for T believe that this point of view
shonld he available for discnssion,

Warpo M. Crarnx, Il

Member

Institute of the Aeronantical Sciences
Huntington. N. Y.

Space Ranks

“§i non ¢ vero ¢ bene trovato,” Galileo
would have said had he been able to read
“Space Ranks™ letter (AW Oct. 12, p. 150)
and understand its English, But vours 1s
the country where the impossible often hap-
pens even though vou had, so far, laid few,
if anv, ¢laims to miracles. So let us give
the elder spaceman whose name was “With-
held by Request” the benefit of the doubt
and move an amendment to the hst as
follows:

1. That the proposcd rank title of Lift-
tenant  (misspelt  Liftenant) Galacteer h
changed to Relativeer,

7. That the three non-commissioned
rank titles senior to Chief Nozzleman he
changed to read, in ascending order:

Leader /Cheer

Blasteer

Pravdear
[. Gurkowskr
Weston, Ontario
Canada
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A PARTIAL SHOWING. OVER 60 DIFFERENT
SIZE 8 ROTARY COMPONENTS AVAILABLE

Clifton Precision’s size 8 rotary components have been tried and proven by customers over the past 4 years. More than 50,000 have been
shipped. These are the most accurate and best tested (because they are use tested) size 8 rotary components on the market today.

l. Torque transmitter (26v. input) 2. Torque lransmitter (115v. input) 3. Control transformer (lo Z) 4. Control transformer (hi Z2) 5. Control
transtormer (very hi Z) 6. Torque receiver (26v. input) 7. Torque receiver (115v. input) 8. Torque differential (lo Z) 9. Torque diierential

10. Electrical resolver (.5 tr.) 11. Precision computing resolver (leedback winding) 12. Electrical resolver (1 tr.) 13. Linear trans-
former (115v. input) 14. Linear transformer (26v. input) 15. Servo motor (1” length, 40 in-oz stall lorque) 16. Motor generator (10v. input)
17. Servo motor (53/64" long) 18. Servo motor (35v. center tap) 19. Servo motor (26v. center tap) 20. Motor generator (26v. input) 21. Servo
motor (.30 in-oz stall torque) 22, D.C. motor (14v. input) 23. D.C. motor (28v. input)

ENGINEERS — Join the leader in the rotating components field. Write David D. Brown, Director of Personnel, Dept. All

CLIFTON PRECISION PRODUCTS cO., INc. {°
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Avco “primes’” America’'s newest peacemaker — Newest weapon in America’s atomic

defense is the Navy's submarine-launched missile, Polaris. The critical job of making sure the

Polaris detonates on time and on target was handled by Avco’s Crosley Division. Arming and

UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS ... WRITE AVCO TODAY

fuzing for the Polaris—like the recent development of the Air Force's Titan nose cone—is typical

of Avco’s role in U. S. missilery. A

AVCO MAKES THINGS BETTER FOR AMERICA / AVCO CORPORATION / 750 THIRD AVENUE, NEW YORK 17, N. Y



