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INTRODUCTION AND SUMMARY 

The period covered by the precent report is 1 March to 
31 May 195* • The prosress of the major projects is summarized 
in this sectioni the ietalls are described in subsequent 
sections. 

The new Microwave Laboratory building is being completed 
on schedule and will be fully occupied by the summer of 1951* • 
Virtually all the perscni el under this contract will then be 
concentrated in one building. 

1. ACCELERATOR KLYSTRONS. Studies of the characteris- 
tics of accelerator klystrons, especially with regard to 
their- life and the various causes of failure, are still con- 
tinuing . Most of the work is being rinanced through the 
ONR-AEC accelerator contract (H6onr 25116), and some work 
pertaining to extensions to higher power and sealed-off 
versions is being financed by AEC Contract AT(04-3)-21 (Pro- 
ject Agreement No. 1). In addition to studying the causes of 
failure, the accelerator klystrons are being continually im- 
proved by way of improving efficiency and power output. It 
la expected that the work on high-power klystrons will be 
ultimately shifted entirely to projects under the above- 
mentioned contracts, with che present contract sponsoring only 
work of a basic nature. 

Some success has been achieved in sealing off a high- 
power klystron. This tube operated ustisfactorlly from the 
viewpoint of maintaining a high vacuum, and its use was dis- 
continued for another reason. A second aimilar tube Is being 
fabrics ted.  It is possible that a sealed-off tube may be 
capable of being operated over a longer period of time with- 
out e>ami38ion failure because of the absencs of such contamin- 
ants as might enter a continuously pumped tube through the 
pump system* but this possibility cannot be fully established 
as a f&ct until the 'life histories' of a suitable number of 
each tubes have teen accumulated, 

2. BASIC STUDIES. Further improvements in beam trans- 
mission are being sought with the help of a number of modifica- 
tions introduced in a speeie.1 model of a high-power klystron. 
The performance of a tube embodying these modifications has 
been sufficiently satisfactory to justify their Inclusion in 
futxire tubes (including sealec-of nwir.fialaj. 

The design of a ho?. lev beam electron gun that might 
serve to improve the efficiency of irlystrons and traveling- 
wave tubes has been executed1 and successfully tested in an 
especially constructed beam tester. This project is nearing 
completionv 

Two other projects have been completed during this 
quarter and technical reports have been issued: the reduced- 



(IT .     ACCELERATOR  KLYSTRONS) 

voll-age-collector scheme fof increasing efficiency of high- 
power velocity-modulfits-:  tube^,  and a  study  of % method of 
controlling an electron Ixmm ®W periodic focusing of the 
elect.roets.tic or magnetic typv. 

3.     PULSED  TRAVELIua~WAVL  TUBS.     Tests  or. a  space- 
harmonic traveling-wfvve  tube hj-ve continuen during the  last 
luarter,    Much of  the effort vns directed tovrfcrd measuring 
the variation in gain as a function of frequency. 

The 3tudl«rs of r.ew types of  periodic  structures are 
quite encouraging,  and a larfP number of structures suitable 
.Cor hlph-povier oper&%.lip has '^en tested. 

Theoretical and ex:>erliu;»'ital vrork    on era* s-wound helices, 
Nhicl'i represent an entirely imm type of tre deling--wave  struc- 
i;ur3,  has a too been going fov.^rd- 

4-     ?JU^E1ER-WAVK  t&w VATION .     The exp^fbmnt  on »*   l- 
s.2ing th? traas'/erae acceleration of electrons ia nearly 
completion.    It  is expected tVat the project  r-ill  ce di, • 
tinued within a fev months ov.'ng to the departure of the  pa- 
tient project 3eader, pr,  $* J'otz,  && has accepted a faculty 
appointment at Oxford University for the oojffiirins- school year- 
The work is going forward on * full  icels mnd it is hoped 
that  successful  operation of  The   itetjfulator'  v.'ill be achieved 
during the  3ummer of !>§§>*, 

II.      ACCELERATOR KLl'STKOKS     (.fWtfl     4.   ».   Jasberg) 

The objective of this  project :l..-  the  study  of high-power 
pulsed klystrons of the type that a::--i used with  the Stanford 
Mark III accelerator*    The cor.t of  obstruction nn& mainte- 
nance of these  tubes is borne by tov ONR-AEC Coi.uract Nbonr 
251l6„    The progress of the rituM3?&k  pertaining to theoe 
klystrons is reportec' h^re for the  e.i.ce of ct*.pletenes8. 

Seven tubes were au4e<2 to the Hwrk J.Ix oarhine this 
ouarter,   partially replacing the nice  tubes tSwit failed.. 
r?here are now seventeen tubes in x\a& •     fccet  ef   '.hese  tubes 
became temperature limited in aae anl in f .-•ur -ciser.  this 
resulted in a punctured :j&in seal,    Tt.'o tifoai?  n<:ce lost when 
v,heir vacuum DUMPS f'&llec;      SSi averse li,,«  cjf   l"he f allure 3 
was 942 hours;     One tube-  operated since J^.i© 193"-..  logged 
?.0J>ft hours•«• 

why some tubeE becow;* emission 1. Lmlteu a:; tar c  abort 
llfs  is still a pulling question vitvt ih cannot be easily 
answered.    The program Uo seal off  the tubes should indicate 
whether this phenomenon is due to co^taijlnar.fcy e veering 
through  the  pumps ov to sotrre element in the  tufaa^ themselves. 



fill.  BASIC STUDIES) 

The tube which was sealed off last quarter was run on 
the test stand whenever possible over a six-week period, and 
accumulated 150 hours of operating time. During this test 
there was no evidence of deterioration of performance at levels 
of 10 Kw output. Due to its poor emission prior to seal-off, 
the txibe was never usable on an accelerator. The cathode has 
been taken out of the tube and see-meO. normal, except for a 
large amount of dark material on its surface. This may have 
been decomposed oil from the diffusion pump. A second tube 
should be on the pumps early in the next quarter. 

There was ons output-window failure in this quarter. 
This window had been on two tubeo with a total life of 2130 
hours. It failed due to arcing from a small solder fillet 
at the raetal-to-ceransic braze.. 

III. BASIC STUDIES 

A  SPECIAL KLYSTBON, K-l4 (Staff:  J. H. Jasberg} 

The improvement of the klystron of the type used lo 
power the Nark III accelerator i3 being carried out to & 
Iar«e extent on tubes of a special type, designated as the 
K-14 tube, This tube has the following modificationss 

fa| Reamed throat at anode, 
i"o'>    Cathode moved 0.1 in« farther away from anode. 
(e) 5-=n> oscillation suppressors in middle cavity. 
The modified tube on the Hark II accelerator was lost 

because of failure of the vacuum-protection device to turn 
off the modulator during reprocessing the tube after replac- 
ing a l^aky output window.  (See previous juarfcerly report.) 
It has been replaced by another cube of this type which givea 
as good performance. Future sealed off tubes will probably 
be of this type 

E,  HOLLOW-I&AM STUDIES'  (Staff:  M, Chodorow, C. Susskind) 

The tests with the hoilow-b^am electron gun have been 
completed. The beam appears to re-main hollow fox- a consider- 
able distance Into the drift tube, both under d-c and pulsed 
voltage condition. The magnetic; field required to focus the 
beam as a sharp annular ring on a viewing screen differs 
slightly along the drift tube. Ir other words, for s given 
xagnetlc field, the beam exhibits the scallops predicted tey 
theory. 

'The numerical data obtained during the testa will be pre- 
sented in a technical report (now in preparation), which will 
.also show the deV.ail» of the special beam tester employed. 

This project is supports-1 uur'.er Contract N6onr 2f5132, 
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C. REDUCED-VOLTAGE COLLECTOR (staff: R. H. Wlrklerf 

This project is completed witn the Issuance of a technical 
report, '«A method for Improving the efficiency of klystrons*" 
by R. H. yinkier (Microwave Laboratory Report No. 255, 
May* 195*0. 

D. GRADIENT POCOSINu  (Staff: M. Chodorow, C. W. Barnes, Jr.) 

The present activity of this project hae been completed 
with issuance of a technical report entitled * Periodic focus- 
ing of electron bcania, »* by C. W„ Barnes, TR-Ko. "53 (Contract 
N6onr 25132), 3 May 195*. 

IV..  PULSED TRAVELING-WAVE TUBE** 
(Staff: M. Ohodorow, E, J, fiaios, R* A. Craig, 
B: Arfin, E. L. Chu, T. E„ Kevins, w. P. Ayers) 

A space -harmonic tube has been tested under a vari&y of 
conditions-  Performance on che original tests was roughly 
something greater than 500 kw at 2700, 170 kw at 3100, and 
about j.00 kw at 3300 Me/a. The gains at these frequencies 
vary from about 2b to about 10 db„ The variation in gain 
was much greater than expected. This discrepancy between 
the theoretical value and the experimental value is attributed 
to the beam diameter being much smaller than the value used 
in the original calculations, resulting in excessive Bpace- 
cnar-ge effects which are particularly noticeable at the low- 
frequency end where the tube impedance is low. This explana- 
tion of the variation in gain has been experimentally veri- 
fied, By measuring the difference between the synchronous 
voltage and the voltage for optimum gain it is possible to 
determine the plasma wavelength from existing theoretical 
curves. One can then calculate a beam diameter and also the 
small-signal gain which agrees well with the experimentally 
measured gain,. A3 corroboration, it was found that by moving 
the cathode and changing the beam focusing, with the presum- 
able res\:lt of a larger beam diameter, It was possible to 
increase the gain at :53°0 Mc/s fresi 10 to 17 db, 

A3 an indication of the possible perfc-rmanoe of the tube 
at cor.stant voltage it is possible to pick a voltage such 
that one can get 200 kw armors between 2700 and 29t>0 Me/a with 
1 kw of drive with the output-power variation being no greater 
than 3 db over this band. 

•me cuoe xc going to be dismantled so that a diffez^ent 
cathode can be pat into it, 

^This project is supported under Contract N6onr 25132 

""This project la partially supported under Contrast 
riivvn*  *~ ^ J.. S •- ' 



(IV.  PULSED TRAVELING-WAVE TUBE) 

The structure with negative mutual inductance coupling 
which permits operation on a .fundamental component has been 
tented, The impedance of this structure is about as good as 
the simple disk-loaded guide, so that the slot3 ar$d fine 
necessary to produce the equivalent negative inductance 
apparently do not change the impedance characteristics ffi&rk- 
edly„ Prom the impedance -lieasureraents roade, a"id large-C 
curves., it seews that one ctn get a flat gain characteristic 
over a band of about 5riO f?c/s  A report is being prepared 
on all the various structures which ha\e been measured as 
possibly suitable for high-voltage operation  Measurements 
on a modified lnterdlglta! sttMcturt are continuing.; par- 
ticularly, the impedance is being determined to compare the 
modified interdigltal structure with the ordinary one* 

During the past six months, work ha» also been progres- 
sing on cross-wound helices  The previous cfslculatio-'i cl 
phase velocity used a  particular asarua*plivjn tia to fcne current 
distribution in the tapes  Thifj current distributions strictly 
speaking, could exist only if the tapes were not in contact. 
If the tapes are in ccr.tacc;, the results would still be ac- 
curate for tne case of very narrow tapesj bur. for very wide 
tapes with a considerable region of overlap, the cur-rent dis- 
tribution in apt to lead to acae error in the phese velocity.. 
These are merely numerical differences end dc. tiot affect the 
fundamental properties of the cross-wound helices. However, 
to find out what the effect of a large overlap region with 
contact had on the phase velocities, calculations tu?.v« been 
started on an equivalent structure, naniely one consisting of 
a series of tape rings which are alternately connected at 0° 
and l8c° by a strip of some width-  In thi3 cr.se, one assumes 
a field distribution in the gaps between the rings* and one 
can caleul?t« the phase velocity. One hab at his disposal 
as variable parameters the width of the tape rings, or, what 
amounts to the same thing, the width of the gap between themj 
and also the width of the striy connecting alternate rings. 
This width corresponds to the overlap region in the case of 
helices, These calculations have prouet-.ed and curves of the 
veiocity as a function of the relevant parameters have been 
added, Since in many cases it may be useful actually to 
make a traveling-wave-tube* structure using Joined rings rather 
than a tape helix, these curves will be usefnl for design also, 
ft technical report on these new calculations .'.» Imiug prepared. 

Work is also proceediiig on building a traveling-wave tube 
for 5 cm using a cross-wound helix. The preliminary tube was 
built and it* gain was leas than anticipated, probably because 
of excessive dielectric loading which reduced the phase velo- 
city and ais:- tne impedance. Another tube will be built with 
tho dielectric envelope separated from the helix by sufficient 
^J.stanea BO aa to reduce tie loading. This >-em tube 1B to be 
operated an a pulsed-amplifier at about 10 kv \n:\ 1  amp.. 



V.  MILLIMETER-WAVE GENERATION 

(Staff: II. Motz, E. F. 0,  Golde, L. M. Winslow) 

The objective of this project la the generation of 
pulsed-microwave er -rgy at milliinstric wavelengths, notably 
toy means of the acceleration of electrons by spatially per- 
iodic magnetic fields, 

iHiring the period under review almost all of the con- 
struction work has been completed* The performance of the 
accelerator section at high power vas much less than expected 
from low-power tests-.  Thin is presumedly due to a fault in 
the manufacture of the pipe which causes bad disk contacts. 
In order to get the electron energy needed for the project, a 
1-Mw klystron had to be used in place of the 0.5-Mw magnetron- 
These difficulties have delayed the experiment. 

It is anticipated that work on this project at Stanford 
University will be terminated in the Fall of 1954, although 
some work may be continued with the same equipment at another 
Institution under a subcontract from Stanford University. 



STAFF LIST 

W. W. Eanaen Laboratories of Physics 
Consisting of 

High Energy Physics Laboratory - Microwave Laboratory 
1 torch to 51 May,  195*» 

FACULTY 
Chodorow, Marvin 
Oinzton, E. L., Director 

Microwave Laboratory 
Hcfstadter, Robert 
Jaynes, E. T. 
«- — •«  —... » TM noij.cj ,   Si.«   r . 
Panofsky, W.  K. H. 

Director, Hifeh-Energy 
Physics Laboratory 

Sonkln,  Simon 
Weissbluth, Mltchel 

RESEARCH ASSOCIATES 
Barber, Vf. C. 
Berrean,   A.  I. 
Brown,  r&rl L. 
Chang, K. C. 
Char^,  Street 
Chti.  E. L. 
— * tr        1* 
V* C V »5~ >     i* »     »•» • 

Debs, R. J. 
Dedrick, K. 0. 
Eidredge? A. L. 
Hahn, Beat 
Jasberg, J. H. 
Jones, C. B. 
Kantz, ft. D. 
Knudsen, A. W. 
Kyhl, R. L. 
Lebacqz, J. V. 
Mallory, D. B. 
Mclntyre, J. A. 
««—*•- «?,»--.«. 

Naloe, E. J. 
Narud, J. A. 
Keal, R. B. 
Olson, C W. 
Pearson, P. A. 
Shaw, H. J. 
Smax's, E. A. 
Susskind^ C^«^las 
Varian, R. H, 
Varian, S. ?. 
iiinnia T* T-*  . 

Williams, W,  S.  C. 

PROJECT ENGINEERS 

Banker, ?: a, 
Franklin, L. K. 
Renga, F. L. 

RESEARCH ASSISTANTS 

Bates, D. J. 
Carllie, R. N. 
Fregeau, R. M.. 
George, Wayland 
Gilbert, Cordon 
Golde, H. P. 0. 
Hagerasan, P, C. 
Hanson, P. B* 
Hexroa, S. P. 
acxm,   n. n. 
Hudson, A. M. 
Helmer, J. C. 
Janney, 0. H. 
Loh, Eugene 
:>»sek, 0. E. 
.McAllister, R. W. 
Molloy, Richard 
?!evin3, Jr., J, E. 
Newton, C. M. 
Reagan, D. D. 
Rustigi, M. L. 
Soohoo, H. F. 
Tautfest, 0. W. 
Thon, William 
Van Sciver, W. J., 
Van Mlerlo, J. J. 

Wilson- K- L. 
Winslew, L. M. 

ACCELERATOR 
TECHNICIANS 
Barilett,  A.  J. 
Combs,  L-  L. 
HcKinney,  T.  0. 
Voykfteoer.  W.  ?*. 

ELECTRIRICIANS 
AND ELECTRONIC 
TECHNICAINS 
Absher, J. S. 
Buchalter, Harry 
Buss, Lawrence 
Coffey, K. W. 
Preise, W. H. 
Konore, P. M» 
James, R. W. 
Jew, A. Y. 
Johnston, T„ W. 
Leeman, R. A. 
Peterson, J. W. 
Roe, E. D. 
Selby, A. H*_ 
Sherwin, K. H. 
Smith, V. F. 
Steeie, Da R. 
Swank, D. A. 
Volpe, W, J. 
Watt3, W. H. 
Wilcoxson, R, H. 
Yingst, L. E. 

MECHANICIANS 

Abreu, P. A. 
Adams, V. I. 
Bauer^ William 
Bowman, B. B. 
Boyer, L, D. 
Erennan, J. A. 
£i-oeder, Robert 
Chambers, B. R. 
Cheney.. 0. E. 
f%_g. — J  t.t TT' 

Creech, R,   A. 
Cummings, R. M. 
Evans, M« E. 

Herzog, W. E. 
Janay, R. C. 

Koula,   A.  F. 
Lcitner, R. E. 
L'ioyd, D. D. 



STAFF J..IST - CONTINUED 

MECHANICIANS 
(continued) 

Ifeher, A. T, 
Mansfield, K. S. 
Mayer, H. L. 
Merrill, L. R, 
Picatt?., Charles 
Pope, J. A.. 
Prosper, V. A. 
Richmond, S, C. 
Siegner, G. L, 
S'.irver, S» B^ 
Stefcbins, Malcolm 
Sundberg, 0. E. 
Wood, A* R. 
Wood, Joseph 
Wright, E. A. 

TUBE TECHNICIAN? 

I>*Angelo, J. R. 
Evrlngs, W. C. 
Gundy, D. D. 
Lee- Paul 
Marshall, E. J. 
Mcmtosh, V„ Go 
Meloni, Jo P. 
Mesalmer, R« C. 
Roberts, W. R, 
Semorlle, V. N. 
Sodei'stron, H-, W. 
Stocker, Olga, 
Varlan, 

DRAFTING 

D. 

AdS.ra5, L • F» 
Keith, R. F. 
Lee. S, W, 
Marcum, A, I. 
Markrell, R. J, 
Waldron, L„ F. 

LABORATORY ASSISTANTS 

All«n, Thosass 
Anaral, M. P- 
Acaral, Jr., Hr C- 
Caluert, C? K» 
Chang, C. K, 
Hopson, A, W, 
Ineraham, H, A. 
Xeliey, T, P. 
Klevesahl, C. J. 
Lazarua, A. J. 
Liu, G. S. 
Snh, C. T. 
Smithaon, H. W. 
Smithson, H. Wayne 
Thcrnon, R. D. 

Valpey, V. M. 
Walker, H. W. 

ADMINISTRATIVE AND GENERAL 

Arnagost, N* I. 
Becker, L&urose 
Huettznann, A. D» 
Johnson, Dt M. 
Koor, Lub?, 
Markre M, 
Koore,  S, L. 
O'Neill,  H. D. 
Pleolet,   .T„  C. 
rS.HMUi.-g    i.'  o    V .     lit 

Associate Director 
Hansen Laboratories 

Raper,  H.   .T, 
Sandstroiftj 213a 

Valentine, M. 8. 
Winslow, L. M. 



Distribution Lisst 

SMta$US   R»pOFJ'«S-   «OCS"jr 2-;l< V: 'y> 

C opiesj 

1 
1 
m 

1 
1 

I Addressee | LCdpleS I-- f.nr Artd.r*:aoefr 

Chief of Navav Research ' • 
Depax*tB?nt of the Na-;y ; ; 
W&shlRgton tSi T'.o. I j 
fttvTls  Code  "/••&. i • 

j    ! 
'   ! 

Cosraaiidiog SS*.'".ver i j 
Office of Wav? . Research | | 
Branch Office ! ] 
1000 Siesry Street \\ 
S»T) Fvanolaee 9, Qailf,   A\ 

CciEr.aracing Of'.leer 1 \ 
Office  of 'Ssvdl ?.*«>? *TMV? j j 
Branch  Office j j 
lv>"?0 i- •.  0-reen .'"treat | | 
Pasf-devtay  Calif, 

CoTOWioning Off ic 3* 
Office of "tfav<a".;  Research 
Branch Of rice 
Jc*n Crerar LiVrs»r^ 31t% 

| &6 S Randolph Surest 

(J 
i 

!   I 
Illinois 

i CostrrAf* CostrrAr.d 1 no: Off iuar 
Office of Haval Hesr^T 

i Branch Office 
j 3*. 6 Broadway 
I Nest *icrk 13» New York 

Officer- in -Chaj-ge 
Office of :feval Rosea; 
navy No- 100 
Fleet ?o3t Office 
New York, New York 

i 1 

U 

Director 
i 

tfaval Research Laboretors 
Washington .Sp;; TJX 
Attns  Code J470 

3*00 
36Cf.' 
3<500 

i 

T7.,F- naval Proving Gr~Air5cI 1 

Ishief*  £b~e*ti of Ships 
j Navy De {.v i'-traent 
rvfashlngtor. '^5* DC 

ouc  810 
8l6 
3:^0 

! sChief*  Ssr&gu of Asrnsutics 
! Navy   >ep«~t3jent 
(w a an iAgtou £* 
jAttr,:     EL 4 

EL *r> 

r; «•• 

« EL  4? 

Chief- Bureau of Ordnance 
Na vy DO ptr ^riieni 
V-astingtOi:. 25,  DC 
Attr.:;     Re   ^ 

Re 9 

Dahlgren,   Virginia ; j 

Chief of Naval Operations 
I ?!av.  Departed nt 
WftalsilJ^tOB 25*  DC 

[AttGi     Code Op 20X 
Op 3~ic 

I 
'.Director 
jNaviU  Orfln^nco Label'story 
jKh'?^ Oak,  Maryland 

jDirector 
iNavul Electronics Laboratory 
j San Diego 5'-'- Calif- 

U,S    Naval  Post,  Graduate  "chcol 
Montsirey,  Csiiforaia 

I - 

JTJaVcii Air Missile Teat Center 
! Poii:t !*'ftigru, California 
|Attn: Cede  36* 
i 

| UO: lender 
10.8* Naval Air Dcvelopaient 

Center 
Johr»sviiletn  Pennsylvania 

I 



SIJL.Q «4";. *-• t. v   i.\,   .v    AJA :; i £i.tiv:ua >-"i,i ^^.l.UT-'U 

OP 

Addressee ice 

Naval Ordnance Laboratory 
Corona, California 
Attn:  Ralph A. Lamm, Chief 

Mi3Sile Development 
Division 

Chief, P and 0 Division 
Office of the Chief 
Signal Offioer 
Department of the Army- 
Washington 25, D,C, 
Attn:  SiaOT-5 

Basle Science* R«aearcn 
Branch 
Research and Development 
Division 
Office of  Aast. Chief of 
Staff, 34 
Departraent of th* Army 
Washington 25, D,C 

Chief, S  and T Division 
j Office of the Chief 
• Signs1 Officer 
jDepartment of the Army 
Washington 25, D.c. 
'Attn:  SIG35 * 

Office of the Chief of 
engineers 
Department of the Army 
Washington 25, D.C. 

Office of the Chief 
of Ordntnce 
Department of the Army 
Washington ?5,  D.C. 
Attn:  ORDTU 

Director 
Signal Corps Engineering 
Laboratories 
Evans Signal Laboratory 
Supply Heceiving Section 
Building No. h2 
Belmar, Ntm  Jersey 
Attn: Thtirmicnies Branch 

II 

i» 

Adclr*ft3SSa 

Commanding Officer 
Sng. Research and Development 
Laboratory 
Ft. Belvcir, Virginia 

Commanding Officer " 
Frankford Arsenal 
Brldesburg,- Philadelphia, Fenns 

Ballistics Research Laboratory 
Aberdeen Proving Ground, 
Maryland 
Attn: D. Sf. W, Dtfisasso 

Commanding Oenei^al 
Wright Air Development Canter 
Wright-Patterson Air Fwrnm  Base, 
Ohio 
Attn:  WCLC 

WCRR 
WCRRK 
WORE 
WCRET 
WCRED 

Chief of Staff 
United States Air Force 
Washington 2^, D« 
IAttn:  APDRD-SC-j 

Commanding General 
Rome Air Development Center 
Grifflss Air- Force Base 
Rome, New York 
Attn:  RCRW 

:eat?5.rch 
Commanding General 
Air Force Cambridge 
Center 
23O Albany Strsret 
Cambridge 3?    ffosaaTvuse-tts 
Attn:  CRRE 

Commander 
Patrick Air Pores B^ae 
Cocoa, Florida 



;?•>•••   T. '..:.::     . V. . , • •. —.        •   ]S , • ;:-     3   ,\ J ^      { G .>  ,". J • , .• {,»(] } 

1 

1 

1 
1 

Addressee 

if 
j Ohio State University 
Department of Electrical 

j Engineering 
Colutabus 10. Ohio 
Attn:  Prof. W., M. Boone 

Yale University 
New Haven, Connecticut 
Sloune Physics Laboratory 
Department of Electrical 
Engineering 
Dunham Laboratory 

Director 
Electronic Defense Group 
Engineering Research Institute 
University of Michigan 
Ann Arbor, Michigan 

University of Michigan 
Willow Run Research Center- 
Engineering Research Institute 
Ypsi 1 ant 3., Mich 1 gar 
Attn:  Dr. H. Good? 

[ 

i 1 

Signal Corps Liaison Engineer 
Jet Propulsion Laboratory 
4800 Oak Grove Drive 
Pasadena 2, California 

Airborne Instrument Laboratory 
160 Old Country Rc-rl 
Mined a, i#. I., New York 
Attn:  Mr. John Oy^r 

Bell Telephone j».aboratorici_« 
Murray Hill Laboratory 
Surrey Hill, New Jersey 
Attn: Leah Smith, Librarian 

Dr. J. R. Pierce 

Columbia Radiation Laboratory 
538 w 120th Street 
New York 27, New York 

Oilfillan Bros. 
1815 Venice Boulevard 
Los Angeles. California 
Attn:  Countermeasures 

Ltbor&tory 

Addressee 

Cornell Aeronautical Labs, Inc 
Cornell Research Foundation 
buffalo 21, New York 

Electron Tube Division of 
the Research Laboratory 

Co, p 

Schenectauy, New York 
Attn:  Mr. E.D. Mc;Arthur 
(Classified reports via 
Inspector of Machinery, USN 
0/0 General Electric Co., 
1 River Rd., Schenectady, N.Y. 

1 General Electric Advanced 
Electronics Center 
Ithaca. New York 
attn: Mr. S. M. Kaplan 
via:  J. E. Brown, Security 

General Electric Cc„ 
General Engineering Labs 

I Bio's, No. 5 rm 453 
i Schenectady, New York 
j Attn:  Mr. O.E. Peiker 

I Hughes Aircraft Co. 
Research end Development 
Library 
Culver City, California 
Attn:  Mr. John T; «llek 

KCA Laboratories 
Princeton, New Jersey 
Attn:  E. W, Heroid and 

Johnson 

The Rand Corporation 
A ( 

I Santa Monica, California 
1 Attn:  Margaret Anderson 
i      Librarian 
• 

j Raytheon Corporation 
j waithaaj, Massachusetts 
Attn:  Mr. W. Welsh 



\> r,* V4\ U1   • «1r n.^r •IpVn •en* irmed 

cc Addressee 

I 

1 

Chief, European Office 
Air Research and Development 
Command 
&/o Hq. USAFE, APO 033, 
c/o Postmaster, New York, N.Y. 

Director 
Air University Library 
Maxwell Air Force Ba3e> Alabama 
Attns CR-+532 

Chief, Western Division 
Air Research end Development 
command 
Office of Scientific Research 
P. 0. Box 2035 
Pasadena, California 

Commanding General 
Air Research and Development 
Command 
P. 0. Bex 1395 
Baltimore 3, Maryland 
Attn: RDTRR 

RDTDRE 
P.DTDRF. 
RDTRRP 

Assistant secretary of Defense 
;Reseaiv h %nc  I ;«ve!opment) 
Research and Development Board 
Department of Defense 
Washington 2?, D J. 
Attn:  Technical Library 

Secretary 
Committee en Electronics 
Office of the Assistant 
Secretary of Defense 
(Research and Develops, nt 
Department of Defennf^ 
Washington 25, D.C 

Advisory  Qonanittee 
On Electron Tubes 
3': 6 Sroafiway 
3.0th Floor 
New York 13*  New York 
Attn;    Wnu  J. McDonald 
Chairman. Techrdc&I 
Reports Section 

; 1 

I! 

Addressee 

1 

Commanding Officer 
Diamond Fuse Laboratories 

I Connecticut Ave. and 
jVan  Ness St.,   N.W. 
i Washington 25,   D<C, 
] Attn*.     Division lh,   Librarian 
! 0RDrPC"52.0 
i 
i signal t jrps Liaiscn Engineer 
I   lOi.Uvima    ill8nii/uW    '-'I      icv.Il. 
Pasadriia, California 
Attn:  Dr. D. G. Bsgley 

University of California 
Electrical Engineering Dept. 
Berkeley 4, California 
Attn:  Prof. J. R. Whinnery 

Georgia Institute of Tech. 
Atlanta, Georgia 
Attn:  Mrr.  J. Pei ley Crosland 

Librarian 

Harvard University 
Technical Reports Co]lection 
Room 3CJA 
Pierce Hall 
jCambridge 38, Massachusetts 
Attn: Prof. &,   L. Chaffee 

Cruft Laboratory 

University of Illinois 
Champaign, Illinois 
Electrical Engineering 
Department 
(Electron Tube Section) 
Control Systems Laboratory 
Urbana, Illinois 
Attn:  Prof. P. Seitz and 

Prof, R, E, Norberg 

John- Hopkins University 
Frail at Ion Laboratc ry 

: •":'',  St. Paul Street 
' ,. '< \ linore 2, Mary* and 
Attn:  Dr. D. D. King 

Massachusetts Institute of Tech, 
Cambridge 39.. Massachusetts 
Research Laboratory of 
Electronics 

.Lincoln Laboratory 



-...-» > ... ; I Xi y*s \ •—,   <:• f-1. • 1     v€-: f4 -  ', v '• '.'• .-,-   Manned 

- —f 
1 

uireenee 

34 

Fsdera:'!  Televonanunioations 

500 Washington Avenue 
Nutley, New Jersey 
Attn:  Iff, Derrick, Contract 

Section, Mr; A: K, King 
via;  Inspector of Naval 
Material. Naval Industrial * 
Shipyard., Bui":ding 13, Port 
Newark,, Newark 5J W» J7 

Stanford University 
Stanford» CalJ.f.orni& 

1 
ii 

CO 

varian Asacelatea 
613 H&nSen Way 
Palo Alto, California 
Attns Tec'.ir.ical Library 

LI 



.   . I' , 
vices iecnnica! inrorniatson ligiipc^ 

Because of our limited supply, you are requested tc return this copy WHEN IT HAS £'£EVE3 
YOUR PURPOSE so that it may be made available to other requesters.  Your couswaii-©* 
will be appreciated. 

* 

muwM.'..^*. ^^.iA»gKrtS W*^ 

NOTICE:   WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OK O ,"&** 1>V > 
XKEU3ED FOR ANY PURPOSE OTH3R THAN IN CONNECTION WITH A DEFTNTi S;V( RE:*«A73D 
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THERSKY iUCVUl 
NO RESPONSIBILITY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT T*IAV TE.K 
GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPP:JXil TIQ? 
SAID DRAWINGS, SPECIFICATIONS. OR OTHER DATA IS NOT TO BE RSGARDE)   BY 
IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER C;» S.Wi OTHER 
PERSON OR CORPORATION, OR CONVEYING ANY FIGHTS OR PERMISSION TO mXVZjvq.nmi, 

JS OR SELL ANY PATENTED INVENTION THAT1SAY IN ANT? WAY Bi RELATED TKKOTl'Q. 

Reproduced    by 

DOCUMENT SERVICE CENTER 
KMTT 3UIIDINS, DAYTON, 2, OHIO 

!£&>    K*|P*.5r 

i;ffi; 

# "%%?%#§ i li«i^ 
-s-ajw^rVvV •.v...-:,-:„;^ 

••"»»*. tfl'/VIKN 


	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020

