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Cumulative Index 
Juu.rnoJ, of DejB'fIM, RueGt'cA, 1969-1978 

This indt".JC covers the content of the JouT7UIl oj Defen,u Ruearck since the 
latter was instituted as a reorganization of tht, old Journal oJ MiMile Defense 
RuB47'Ch., which had been published in the period from 1964 through 1968. 
It covers issues as listed in Tables 1 through 4, containing lists that are arranged 
alphabetically, first, according to the authors' surnames and, second, according 
to the titles of the articles that have been published. 

It should be noted that manyoUheregularly ~hedule(Ussues.that ., ... ere 
published over the years are dedicated to specific broad areas of defense 
research, with the various articles in the Issue covering particular aspects of 
the area involved. 'I;'e5e broad areas to which the issue<: are dedicated are 
listed as footnotes to 'fables 1 through 3. 

The dedicated 'it. es turned out to be helpful enough and, consequently, 
popular enough among the members of our distribution list that the Journal's 
A.dvisory Council members called for the separate publication of dedicated 
issues on a non-regularly scheduled basis, and this program was started in 
1976. The titles, publication dates, and classification levels of the dedicated 
issues published thus far in this revised progrnm are listed in Table 4. 

The papers in this index are listed, as mentioned above, by author and by 
title. In this compilation, the author portion of the list ~hows thf' title of 
the article only after the first-named author of articles having Ibultiplt" author
ship. The coauthors' names are sho\\'0 in their alphabetical order and il.!e ke) ed 
by reference to the name of tlte principal (that is, first-named) l1utbor, The 
numbers of the volumes in which the papers appear are italicized, \\"bile the 
page number of a volume on ,,"hich the article commences is shown in roman 
type at the far right. Within the indexes, the titlt"S or subject matter of dedi
cated issues are shown in parentheses in boldface type. 

C.opies of the various issues of the Journal are available in the usual forms 
of archival documents from the Defense Documentation Center, Cameron 
Station, Alexandria, Va. 22.314. Requests for copies of the J011rnal should be 
accompanied by a mention of the pertinent A.D number in those cases where 
the numbers are available in the accompanying tables. 
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TABLE 1. lnformatilm for rcquuting publiBlwl iasuu of 1M JOUJ"'1UJl, of D9en.t Ruea.re", &ria A, Stratqie 
Wo.rftl.t'tjram tJu [),Jtn8t D~ Center. 

Volume l\.lmber Issue Claaalficatioll Pap! DDCNumber 

lA 1 SpriDg 1969 Secret 1 throup 83 AD 5CK-133L 
lA 2 SUmmer 1969 Secret-RD a 85 throuih 148 AD 507-&27 
lA 3 Fall 1969 Secret-RD a 1.9 tbrouP 223 AD 509-332 
lA • Winter 1969 Secret 22li throop 276 AD 612-407 
2A lb Spring 1970 Secret Ithrouibl66 AD 514-78' 
2A 2- Siumiier 1970 8ecre~RDa 167 throuih 370 AD 521-100 
2A 3 Fall 1970 Secret-FRD a 371 through «7 AD 521-710 
2A ... Winiel'l970 Secret-RD • «9 through 616 AD 622-382 
3A 1 S'priDg 1973 Secret 1 throup 109 AD 524-488 
3A 2 SimuDer 1973 Secret-RD • 111 throup 188 AD 527-916 
3A 3 h1l1973 (TIUa __ ... UNI" ~iMecL) 

3A , W"l1liel' 1073 (nit iau ___ ~itW..) 
4A 1 • ~1975 Secrri 1 thro 632 AD COO2-366 
4A 2 JUDe 1975 Secret-RDa 633 through 720 AD 0002-537 
4A 3 November 1975 Secret-RDa 72t tbroUlh 835 AD ~ 
U 4 June 1975 Secrel 831 throop 912 AD COO6-668 

aRp= I\estrlcted Data i FRD.= Formerly. Restricted. Data.. . ~ Issue dedicated to the 8,. of 1M Art in BIant", n,liea. 
- &sue dedicawd to Akaneed WfWlOtir/or BMJj lfiim;pton.4lasue dedicated to TraftaientBilCliation BI.a. em 
Eleccnmic:a. • JlI8Ue dedicated to Hig1f,.BneT,r Luera; the content of this issue is identical to that orVolumeo 78, No.1. 

TABLE 2. lf1jormlJJ:iJJn for nquuting publiBlwl iMvu of 1M JourtUJl oj Dtifen.u llatmc."-. Suiu B. TGCtirAll 
WtUjare from 1M IhJtn8t ~inn Center. 

Volume Number Iasue ClasaiDeation Paps DDCNum~ 

ID 1 Sprinc 1969 Secret Ithroqh 97 AD li02-079L 
ID 2 Summer 1969 Secret 99throuih 232 AD 505-CK8 
IB 3· Fall 1969 Secret 233tbroqh 319 AD 506-566 
IB 4 Winter HI69 Secret 321 through 431 AD 509-333 
2D 1 Spring 1970 Secret-FRD~ 1 tbroup 82 AD 509-672 
2B 2 Bummer 1970 Secret-RDIoo 83 throqh 190 AD 511-713 
2B 3 Fall 11:10 Seem 191 tbroup 252 AD51Hll7 
2B 4- Winter 1970 Secret 253tbrouih 391 AD 515-111 
3D 1 Spring 1971 Secret 1 through 87 AD 515-112 
38 2 Summer 1971 Secret 89 throuih 242 AD 517-041 
3B 3 FaJl1971 Secret 243 throup 372 AD 51lHK2 
3B 4 Winter 1971 Secret 373 tiIroup 541 AD 519-588 
4B 1· ~1972 Secret 1 throup IU AD 520-353 
4B 2 Simmier 1972 Searet-RD" 85 tbrouih 187 AD 522-617 
48 3 Fall 1972 Secret 189 throqh 312 AD 523-731 
4B 4 WInter 1972 Secret 313 throup '51 AD 524-668 
5B 1 • SpriDr; 1973 Secret Ithroulhl35 AD S2S-581 
5B 2' Summer 1973 Secret 137 through 232 AD 526-32'1 
58 3 Fall 1973 Secret 233 through 327 AD 527-666 
5D 4 Winter 1973 Secret 329 throup ta7 AD 528-048 
6B 1· Spring 1914 Secret 1 tbroup 204 AD 529-758 
6D 2 Summer 1974 Secret 205 throup 319 AD 530-204 
6B 3 Fall U17. Secnt 321 throqb US AD 531-206 
6B 4 Winter 1974 Secret '57 through 554 AD CG00-807 
7B p. Spring 1975 Secret 1 throup 632 AD 0002-290 
7B 2 Summer 1975 Secret 633 through 763 AD CCJOS-270 
7B 3 I Fall 1975 CoDfidelltial 767 through 952 AD COCK-262 
7D 4 Winter 1976 Secret 963 through 1076 AD COO5-068 

a Issue dedicated to Remme Beuon T .. itnologJl. b FRD=F lnnerly Restricted Data; RD= RestricWd Data. c Issue 
dedicated to Countenn~ Againe Soviet Bvr/acH&-Air Mitailu in Sovt'-t Aria. • Issue dedicated to Air-to-Air 
8imulatlfm til Rd:D. • Issue dedicated to '1'im_f-ArriMl Technology, P4Tt One. 'Issue dedicated to Time-c.f-Ammd 
f'Onolow, Part Two. & Issue dedicated to Fl. ~_. .. Issue dedicated to Hig .... Bn.,." 1~; the content of 
this issue ill identieal to that of Volume 4A, No.1, I IoISue dedieated to a book-length article entitled "War Without 
Fronte," dealing with Ancl,_ of V __ D'II4. 
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TA.BLE 3. InfOl"tlt4tioafor repating pu.6lW&etl Wva of tAe JOUJ"IUIl of DeJente Bw.tudl. (after sme. A._ 
&riel B '10m com6iMtl) from 1M Dejenee ~ Center. 

Volume Number Iaaue Cluaification Paps nDCNumber 

8 1 Spring 1918 Secret Itbroup 131 ADcooo-osa 
8 2 Summer 1976 Secret 133 tbroll(Jh 217 ADC007-120 
8 3" FaJl1978 Secret. 219 throup 328 ADC008-081 
8 " Wmter 1976 8ecret-RDb 329 tbroujh 450 ADOOOIH12 
9 1 $priDe 1971 8ecret-RDb 1 tbroup 96 ADCOOlHI2 
9 2 Summer 1977 Secret 97 throujh 218 ADCOll-376 
9 3 FaU1971 Secret-RDb 215 tIlJ'ouIh 339 ADCOI2-ID 
9 " Winter 1971 Secret 3&1 tbroujh 409 ADCOl~ 

10 1 Spriall918 Secret-FRD II 1~78 AD 0014-793 
10 2 Summer 1978 Secret 79~1(6 AD 0015-491 
10 3 Fal11918 Secret-FRD II 147 tIuwih 269 AD 0016-480 
10 " Winter 1978 Secret 271 thnMlp 376 Nota.~ 

&lasue dedic:awd to Space Ob;cct I..,..inr elm! ldentjJir:Gtion. b RD=Reetricted Data; .'RD=FCJnD8rly Bestrictecl 
Data. 

TABLE 4. IfljaiiiulJion JOT ~·publillMil.(fkdU:aud) ~. *va aj rAe JthJ.7'fUllofDtftnWe·1luetJrc:A. 
from. 1M lHf-~ 0er&Ur. 

lelJue Publicaticm. ClurIiicatiOD Title Number 01 DDC Number 
Date Artie1eB 

76-1 tr: 1976 Secret 8mtI1l8~ 12 AD coo:HJ95 
77-1 y 1911 Secret. CriNM.~ Ii ADooIH71 
71H January 1978 Secret. 7bdieDl ~ Control, and 9 At> COl3-699 

c-..icationa 
78-2 ~1978 Seem DejeaH 8v.p""';- 12 ADCOIH14 
78-3 JIIDU!U'Y 1979 Secret 8JIIIIiC Def- 14 Not. AY&l1ab1e 

AUTHORS 

A Ambnlsio, A. 
A" .ppl __ of ~ ~ to 

Abbott. A. D., Brock, E. G., GI'08II, G. J. .mall _________________ ________ ._ :rB 160 

V tdneraltiiit, of '-'ry .ida to pulee4 
~ (0)--------------------------- SA 1 

Achter, M. R. 

Aaderman, A., Skioker, N. G., )(eII8IIIlpr, 
G. C., Yatch, S. H., Tew, L. L. 

Hard ..... _urena for 11M Min1llemGllIIl 
Chnnieal e§wu of bel' irrcadiatiml. (in fUid4- flU efllltrola""-____________ 104 461 

Blp-E-U Luen} ____ .___________ 1B 490 

(also in Volume .fA) 
Acton, J. E. 

Bomber deJaue "uti" {in IIiP-Eaeru LII8enJ) ___ ._________________________ 1B 57 

(also in Volume,fA) 
Adler, R. E. 

ne tMIaront¥d ,,-z ."ip Gad it. ~ 
.,.. (Tedmical Note) ... _____________ 8 112 

Ablport, B. T. (Bee Ravmond. J. P.) 
Allrm, J. L. (Bee Bowles. L. W.) 
Alley, B. J.. Beason, L. R. 

.a-"t ~ ill "if~"""" aolid. roetct proJIdIanta_ _______________ lA 121 

Altshuler, S. 
n-.l i-n.w,ua.. ia eUR. ,..,. 

(D,? pro~-------------------- 8 208 

• CON[IUFlT£!XL 

Anderson, L. B., Bracken, J., Daloue. A. A., 
Gentle!, C. R., Heinze, K. P., Kitti, C., 
8cbwartz, E. L., Sbauker, R. 1. 

A t:U.-e;ledirMrtue dud, oj NATO force 
iIfI~ ______ .• ________________ _ 

Anderson, V. C., Rasmussen, R. A. 
s-.~~~ 

",mtibr. __ apIemI for dllldtoa ____ _ 
ADdriole, S. J., Y 0WIg, R. A . 
c~ fI"i~eriaia--" 

-vtrem (\11 CriIU Muaae_Dt} _______ _ 

Tile ~ oJ fI """.,e c:riIi& -'11 
~ -vltem (in erw. Muapae.). 

Armstrong, T. W. (see Havard, L. J., Jr.) 
Ash, M. S., x-.aam, L. M. 
~_ion oj,.,., ~.,.,."..... 

otor eurp qedra _pIori,., d,..-ie 
pr""NAU'U:q ...u.oa ________________ _ 

DECLASSIFIED 
Authority: EO 12958. as am~ 3 0 2008 
Chief, Recorda & Dacia., Oiv. WHS 

8 au 

16-1 201 

77-1 8fj 

71-1 111 

SA 130 

.J])B. 8&3 

I 
I 
! 
1 
I 
I -.-.----- .---- .-~ .. ~~...-...-.-.. -------------~. 

r~--- -. -----------------
. ...;:~&~~~,;..~l3t#<O· .. ·i,,'-;::~~- -.-

--- . - -.- .. -.. -:-::- - .. --.-. - --- - -- -.. 



-~ 

t. Wi; : =,.,.- .~~s;;:u..,.: :;:apS4qlQJ 4i#JJ£%itii9Wif!S§4.-UQZjgaY;i!iMiZ.sws&&JW42&iAJJt4!QA!SQJII.Si$A 
;- ... ~-.--- .... -- - - -----._----------------------- -------~ .. -- ..... :"'----'"' 

OO)iWRWT nit 
AttIue1lo, I. B. 

BUpcr7IlGntWlCl'Gbililll of Hkcr Gin:rtIft_____ '8 83 
Attloello, J. 8., Cohen, V. D. 

7'1ae impact oj Gtl.atactd .Mn-ra.,. Gir-t.-Gir 
rniaila Oft 1M oukotne oj _uItated 
dogHItIt",,_ collNflliolud Gnd VIFF-
'fIlM HGrriera_. ______________________ 18 633 

Attloello, J.8., Gardner, C. W., Beatty, D. N. 
AncU,.., oj tGdicalllir-lo-crir combaC__ _ _ _ _ 18 99 

Aubert, G. (see 8chafter, A. ) 
AUer, P. L. (see Eilb, R. W.) 
AusustiDe, N. R. 

Aft Rd:D percpedw. o/lead -.rJ------- 88 243 
Bmltum: All R d:D periFe::IaM oj leand lIJ4fjare_____________________________ S8 528 

Future po.riilililia (Letters BDd Technical 
Notes)_____________________________ IB 315 

Aupstine, N. R., GOstein, J. D. . 
BallUiie _tile ., .... ,...rd and "-lop-

rnettt itt lIIe poal-BALT _rlcL________ "A 633 
Avizcmas, P; V'{1IeeHoImes,U.) . 

B 
Babjak, S. J. 

Harden"" 0/ .atdlite rnaMriat .,.tern; (in 
JlitIt-EaerIJ' Lasus)________________ 1B 621 

(also ill Volume 4A) 
Bapall, J. J., Jr. 

8pecial Gir Qj_ prob1em, cw'lCiated IIIit1& 
lmD-aUilwle GUad:a_________________ 18 215 

Bailey, H. H. 
Tarv« defcdioa t1&rougIt IIiaual f'CCOgllitioa: 

CllJ1UIl'Ititatiw: model and tlllO appliaa-wftl_ S 8 54: 
Baker, J. S., Bigelow, J. H., Cullen, F. M., 

Petry, W. F., Sbanab!l!!, A. R., Ther
rien, J. H., Turner, C. R. 

A1ICIlpia 0/ E-SA 8tU1Iiftrbilit1l in eM Central Bevicm______________________ 8 ~ 

Balicki, F. W. (see Mead, O. J., Jr.) 
Barnes, G. G., Roderburg, T. lt. 

Bffet:tiwnaa aaluaticm of IInIJll anna______'8 1 
Bartlett, C. J., Edwards, K. R. 

Precuram- JOf'fNItiDn CIftd at. blun£.6oci, 
radar croa iIICt-WR duriRfl reelftTJ_______ tA 260 

Baum, L. 
Orer-tlte-1aoriMm ~ radIzr IecIa-

nologJl------______________ _________ B 187 

Baumbach, T. A. (see GreD8ni, W. A.) 
Beale, R. S. (see Zwemer, H. A.) 
Beason, L. R. (see Alley, B. J.) 
Beatty, D. N. 

Aft 0RII'VietD fI/ ."... operaIioftI: paal, 
~ aradJut.,-,___________________ 68 233 

(also see Attioellcl, J. S.) 
Becken, B. A. 

Contributioat of ASIV 10 t:tJtTWr ~ JorotJ 
tUI----------------------------__ 68 1 

Belden, T. G. 
lmlic:aLioat, --..,., CIftd criri- operatiou 

(in Criais M ....... IIt)______________ 11-1 7F 

3M IDR 
DECLASSIFIED 

Benneche, R. A. 
~Alprirallllftim,.,------------- liB 1 

Bennett, L. D. (see Nesline, F. W.) 
Bennett, W. S. 

Todital ftueI.r """.,.,.ce_______________ "B 146 

Bergemarm, R. J. 
Grouad dedro-optiml ~ 'UFlleil-

lcarace (080D88) (in 8paee DereMe)__ 78-3 42 
Berpr, P.J. 

Thermal blooming of G .lnK:d ,...,. buII& 
containing a ~ zou: analpticGl 
rntJdafor the ~,.,.------___ B 153 

Berube, 1. L. (eee Greene, A. H.) 
Beverl" E. J., Quine, D. H., Reinhelmer. J., 

Roth, J. 
Aft 0lIcnietr1 oJ ."ace .,Item .unriIIa&ilit, 

lIcimiv ... (in Spaee DeleMe)_________ 78-3 327 
Beyer&, R. (see Culpepper, R.) 
Bibennan, L. M. 

Autlaor'. replr (Letters and Tecbnica! 
Notes) ".; ___ ~,,~'__,, __ ;.."'_;;;;.._..: ___ ;.. ___ .. _ .8 2t8 

The ~ fI/ p~ ftight viIiora 
Iedmolow during the 1960 deca4e_______ 18 14:1 

F L1 R lind actiN te'lIIiIion: c c:ompariaon fI/ 
"'-wtit:ol and ~ar dGta_ _ _ _ ___ 9 97 

Bibennan, L. M., Legault, R. R. 
NiglahelUlOf'l Jor Inu:l iraI.mlid.ioa___ ___ __ IB 216 

Biplow, J. H. (see Baker, Z., S.) 
BilliDpley, J. D., Cottingham, D. T., Goad, 

B. G., Kenner, P. M.. 
A .. uncoftlllllltioatJl iRUn:eplDt __ ____ _ _____ IA 305 

Birnbaum, M. R., Dean, D. K. 
TIre application. oj atruc:tural aclyaia 10 

eledriml component fIIIlnerabilitll_ _ _ __ _ _ tA 580 
Blaisdell, R. G.t (see Bretimann, K. F.) 
Bloomer, J. R. 

8ea-con.lrol.akip air del_- _____________ tlB 67 

Bloomer, R. (see Gaumer, W.j 
Boade, R.. R. 

Rt.,_ oj d~ ClIpper 10 ~ 
indllCld .trea pw.a__________________ 8A 142 

Bogs, C. F. 
u- Pawwa, terminal guidance_________ B 93 

Bonder, S. (see Farrell, R.) 
Borison, S. L., Camp, W~ W., Kinpton, 

R.H. 
81JGCe ~ecl irnaginl una, eo1aertmt radar__ 8 219 

BorkmlUl., J. K. (see Kupperman, R. H.) 
Bowles, L. W., Drury, W. H., Teele, J. H.t 

Allen, J. L. 
Thecarnpaeatirulradar________________ t8 66 

Bozich, W. F. 
Recn.IrJI lIe1&ide and ~ nbaercdriUty 

(in m,lt-Eaeqy LuenJ)______________ 7B .00 

(also in Volume.fA) 
Bracken, J. (see Andenton, L. D.> 
Brettmann, lt. F., Blaisdell, R. G. 

Aircraft PUlaeTGbil1l, (in HiP .. ...,. LaeenI) ___________________________ ':_ 7B 386 

(alao in Volume.fA) 
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BrettmlUlll, K. r., Kemp, V. M. 
PUftR Iott". ~a .""icatiMla 

(In H" •• E..,rl1lAMra) _. _____ ______ 18 613 
(also in Volume M) 

Brins. D. L. (see ReIa, V. H.) 
Briscoe, R. E., McGraw, H. D., H&IIIIeD, 

W.P. 
8IuwI..,... a#ad: III""" "..,. ___ 1II',.,....,."",..iNmftta __________ ... _ ~ 837 

Brock, E. G. (see Abbott, A. D.) 
Brookner, E. 

DiaaimiatJnt.: Uusir d~ .. "J-
tiolt 0/.,..,.".".,. .. --------.----- SA 153 

Brown, Jt. V., Kelly, C. W. III, Stewart, 
R. S., Ulvlla, J. W. 

. 4 tIeciaitm-tlaeordie o"".-a to ",... 
didu., tIae timdaa- oJ NATO rtapImft 

to .. illlpaaditaf at#.IIck (in erw. 
~) ___ • __________________ 11-1 126 

Browne,.S.H. (<<'Ie Tichenor, .Y. C.) 
BI'OIWIle, W. B. H_',., pida_ for ~ hal-

EiI'ic",iuilIifllMtllpt_ • • _____ .________ tA 277 

B:'OWDl'D, J. (eee Hulewoocl, L.) 
Bnmdnse, J. W. (lee McQueen, K. T.) 
BuntleD, R. R. 
A~ 01 '"'~ '-r -,.,.. 

ill '""'~ WMjtlf'e (in 1IiIJa· Eaerv LIsen' •••• _.________________ 1B 84. 

(also In Volume 4A) 
Burke, T. F. 

TIt, emu:ept 01 dia"... BAM dlll-_____ IB 205 
Buu, J. 1\.1. (see Zwemer, H. A.) 
Byron, 8., Klostennan, E. L., Hall, R. B. 

Laer __ "poried ~ _ (ia Bit,· 
E-V ...... ) .•.. ___ . __ •• _.________ 7B .68 

(also ia Volwne M) 

c 
Cabell, C. P., Jr. (lee Nab, F. R.) 
Callan, R. (Bee MIIIIk, W.) 
Camburn, G. L. (see Manheim, J, Jt.) 
Camp, W. W. (see BoriaoD, s. L.) 
Campbell, T. K. (eee PatierDo, J.> 
CampbeD, T. x., Hartsook, L. 8., EvaDbar, 

M.B. 
l'ariaLitnud tAr1naitva applied to tJir CIJIrIfHrt ORal,na ____ .. ______________ .______ 611 ~ 

Canavan, G. H. (see Nielsen, P. E.) 
Cull. G. A-

uru.r- -m- ill the 11170', 11M 
19f1f)'" . . ________ •. __ __ ______ .___ ItB 191 

Capellupo, J. P. (_ Murden, W. P.) 
Caperton, O. H., Xreea, x., Ross, R. B. 

T4t:tical a:~ drvtt", far tkf-
.. ppreuiIIII. fm:oere .. Sa ........ )__ 18-1 151 

CaniOIO, D. J. 
MIID-~ IIfJplimlian lor ~ 

."dlnllatlr -fIOU--------------- .__ OB 56 

Carlson, A. D. 
Solutimu 01 II ~ ... oJ fitJld prollz."" 

"" the Jill~ 1rUItIwd. ___________ 9 m 
Carn, R. E., GardJler, C. W., HeaPl. W. E., 

Leae, W. G., Jr. 
C-parUon tJ/ ~ ... obwJnItJllllOUtIG 

bolliIlic:a lIItimtlltd. ~ bulMU.______ 8B 170 
Caroeena, C. A. (see Wenael, R. F.) 
Carter, w. W. 

1f1trodw:torr ~iom on tadicaZ II»-
eierlrazrfo,.,(Technical N.j________ .ll 163 

Cathey, O. E. (!lee GreDard, W. A.) 
Cbabai, A. J. (see ThoJllpson, S. 1..) 
Cbambera, R. W. (see Duclos, D. P.) 
Chapman, R. M., GriDun, H. F., Jr • 

The tmoU milUarv aub~Utarr 
Gad Jvtvn potartiGl (in 8.... Sab-
~)_. ____ • ____ .______________ 16-1 1 

Chue, H. C. 
Marine. CfII'JI' ",""Mild. and. caraIrDl. ',1:

IemI (in TMlieal Co........ CoJlirel. 

andCOII ... ~ ... )---------------- 78-1 22 
Chester, A. N. 

Mode t:OJttrol (in m,~ Luen) •• __ 18 214 
(also In VolumeM) 

Ciminera, M. V., Hansen, W. C., Lowery, 
H.H. ne F-1I, i"'J*t tJir lUperioriIfI_ •• _______ III 87 

Cline, C. F. <_ WUkins, M. L.) 
Qoud, E. L., Leonard, K. C., Jr. 
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