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PURPOSE 

The original purpose of the program covered by BuShips Contract 

No.  NObsr-52503 was  to develop a rugged local oscillator to comply with 

the Bureau of Ships Contract Specifications SHIPS-0-ul9, dated 15 March 

19^1, which was subsequently modified at  a conference held  at the Bureau 

of Ordnance, Washington, D.C.   on 20-21 May 1952 and later at a conference 

held at Varian Associates on 29-30 September 1952.    The tube was  to be 

a reflex klystron operating in the frequency range from approximately 

8.5 to 9.6 kmc,  and its performance was to be similar to the 2K?5 except 

for severe restrictions on frequency drift with temperature,  .requency 

change due to shock,  and YM noise due to vibration. 

An amendment to Contract No.  NObsr-52503 executed on 10 July 

1953  changed the scope of this contract to incorporate additional developr.Tit 

work,  as follows: 

I.    Additional design work in connection with the prototype tube 

meeting the "1000-Tube Production Refinement Order Specification." 

II.    Long-range extended development including: 

A. Broadband matching to load:    Elimination of the matchinn 

screw in  the output iris  to simplify the use cf the tube. 

B. An investigation to improve repeller or modulation sensitivity 

and reduce sensitivity variations over the  frequency rar.ge 

and from tube to tube. 

C. Elimination of undesirable modes. 

D. An increase in mechanical tuning range from 8.8 - 9.6 kmc 

to 8.5 - 9.6 kmc. 

The product of the extended development program was designated the 

VA-158, to differentiate it from the V-52 developed on the original contract. 
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The latest amendment to Contract No.  NObsr-52503 was executed 

on 2 June 19%, and calls for still further electronic and mechanical 

improvements in VA-158.    To meet the extended development requirements, 

the electronic tuning range must be substantially increased.    The variation 

in reflector voltage sensitivity over the tuning range,  and from tube to 

tube, must be reduced.    Electronic performance should also be improved to 

increase the production yield in other respects,  including power output and 

hysteresis.    Other factors requiring study include variation of performance 

with gas pressure in the tube and filament voltage stability. 

To accomplish all of the needed electronic improvements,  it 

appears that a substantial redesign of the electron optical system is 

required.    Such a design is being developed for other klystrons,   and 

information obtained from that work can be adapted to improve the 7A-158. 

The resulting performance should be significantly superior. 

After the completion of the above electronic improvement program, 

( work will be directed toward further simplification and ease of tuning. 

At the conclusion of this program, six (6) sample tubes will be 

delivered representative of the engineering progress. 

PROCRESS 

For the reasons outlined in the last report ,  it was decided 

to redesign the tuning mechanism as the initial step in the extended 

development of the VA-158.    A very smooth,  non-microphonic  tuner was 

developed which was satisfactory in all respects except life.    During the 

past month, work was continued along this  line,   and after trying a number 

of combinations of materials, the life problem appears to be solved. 

The improved tuner is mechanically the same as that shown in Figure 1 of 

1   Varian Engineering Report No. 101-28 
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the previous report  .    The extended life was achieved by giving the 

tuning shaft a highly polished chrome plate and making the   female portion 

of the bearing of bronze.    A very light application of molybdenum disulfide 

serves as a lubricant without adversly affecting the Q of the  resonator. 

Two tubes with the new tuner have been cycled over  their full 

tuning range  for more  than 5000 cycles without change in performance. 

These  tests  are continuing. 

PROGRAM FOR NEXT INTERVAL 

During the next interval,  the design of the  improved electron 

optics, whicn constitutes the main objective of this program, will be 

started. 

Estimated expenditures during August 19514:    §2,585.00 

Estimated man-hours during August 195h: 286 
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Contract No. NObsr-52503 - Index No.  NE 110U20 

Subject:    VA-158 Klystron Oscillator Development Program 
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Subject: VA-158 Klystron Oscillator Development Program 

DISTRIBUTION LIST 

Copy No.    Quantity 

23 1 

214 

25 

26 - 28 

29 

30 

31 

Address 

Massachusetts Institute of Technology 
Cambridge, Massachusetts 
Attn: Prof. H. Zimmerman 
VTA:  DCO, Massachusetts Institute 

of Technology 
Cambridge, Massachusetts 

Naval Research Laboratory 
Washington, D. C. 
Attn: Mr. A. H. Locke 

Sperry Gyroscope Company 
Division of Sperry Corporation 
Great Neck, L.I., New York 
Attn: Mr. S. J. Korn 
VIA:  INSORD, 31-10 Thomson Avenue 

Long Island City, New York 

Chief, Bureau of Ordnance 
Department of the Navy 
Washington 25, D. C. 
Attn: Re9a, Re9b, Ad3 

Director, Corona Laboratories 
National Bureau of Standards 
Corona, California 
Attn: Mr. W. L. Christiansen 

Fairchild Engine & Aircraft Corp. 
Guilded Missiles Division 
Farmingdale, L.I., New York 
Attni Mr. K. W. Marsh 
VIA:  Naval Inspector of Ordnance 

Long Island City, New York 

Glenn L. Martin Company 
Middle River, Maryland 
Attn: Mr. R. W. Wells 
VIA:  Bureau of Aeronautics 

Representative 
Baltimore, Maryland 

f 
Page 3 of h 

9m «MM<t ¥ IN f ****** L*w% TiM II USC 
M*«*M ¥ m iMM SUM 

CONFIDENTIAL J 



ft t 

(J) 

<]> 

4 

VARISN ASSOCIATES CONFIDENTIAL 

Contract No.   NObsr-52^03 -  Index No.  NE 110u20 

Subject:    VA-158 Klystron Oscillator Development Program 

DISTRIBUTION  LIST 

Copy No. Quantity Address 

32 1 Document Room 
Project Lincoln (MIT) 
P.O. Box 3?0 
Cambridpe }9,  Massachusetts 
Attn:  Ethyl R. Branz 

33 1 Bureau of Orinance Technical Liaison 
Officer 

Bell Telephone Laboratories 
tVhippany, New Jersey 
Attn:     Capt.  J„   G..   Franklin 

3ii 1 Hughes Aircraft Company 
Research and Development Laboratories 
Culver City,  California 

. 35 1 Motorola,   Inc 
Phoenix Research Laboratory 
Phoenix,   Arizona 
Attn:     Mr.  A.   S.  Hume 
VIA:       Inspector of Naval Material 

Los Angeles,  California 

36 1 Bendix Aviation Corporation 
Pacific  Divisi on 
166 ff.  Olive Street 
Burbank, California 
Attn:    Mr.  N.  C.  Street 
VIA:       Inspector of Naval Material 

Los Angeles,   California 

37-39 3 Retained for use by Varian Associates 
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