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WENTWOR I H INSTITUTE OF TECHNOLOGY

Final Report

Contract No. F19628-74—C-00]14

I. INTRODUCTION

Contract No. Fl9628-7’4—C-00l~4 w~is initiated on 1 Sep-

tember 1973 with the Air Force Geophysics Laboratory , Hariscom

Air Force Base , Bedford , Massachusetts , for partici’~ation in

one of the many and varied phases of the comprehensive UDper

Atmosphere Research Program bc ing conducted by the Air - orce - •

Systems Command of the United States A~r Force . This c ntract

was conpleted on 30 September 1977.

II. S(’OPE

The fundamental objective of the Upper Atmosphere Re-

search Program is the acquisition of 1- nowledge of the ohysica]

and chemica) properties and phenomena of the vitally importani

atmospheric r’egion by means of investigation , experimentation

and observations carried on tlirough the medium of instr imenta-

tion installed in , and borne aloft by, probing rockets and

other upper air vehicles.

As part of the basic objective , this contract -- which
was carried on ~.pecifical1y with the Aeronomy Division of

the Air Force Geophysics l aboratory , and , more particularly ,

with the Composition Branch, LKD , of th~ t Division -- stipu-
lated that Weritworth Institute of Technology sip~ 1v the neces-

sary personnel , facilities, services , and mater ials to partici-

pate ir the performance of research and development of labora-

tory apparatus and instruments f r ’  use in aerospace vehicles

—3—
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concerned with the study of atmospheri c composi tion ; and to

provide design , fabrication , testing, analysis and f ie l d sup-

port.

Included therein were the services of conductiiig en~ ineer—

ing liaison with the Air Force Geophysics Laboratory personnel

for the purpose of establishin1’, instrument design requi rements;

mechanical design and detail of components and assemblies;

fabrication of items resulting from the coordinated design ;

testing at this facility and at Government locations as may

be designated by the cognizan t Laboratory , and the a~ialysis of

the results of the tests to determine needs for posf ible re-de-

sign and to make recommendations for further resear ’h stages.

III .  DES ~RI PTI ON OF WORK

The tasks or cycle of ac ti vities wh ich were undertaken to

complete the various projects were conducted under the guidance

of the Composition Branch , LKD , and consisted of certain funda-

mentally related phases. These tasks, as well as their rel ated

or supporting activities , involved the design , constructic’i,

assembly, installation , and testing of the instrumentatiot or

~;upporting items for use in field and laboratory experime its.

lor example , such primary facets as the nature , scope and

purpose of the experiment to be conducteth the parameters to

be measured; the type of equipment to be f lown ; the schedules

for comp let ion , testing , an d delivery or ~hipment of the equip-

ment invol ‘ed; as wt’ll as tle establishment of target dates and

the monitoring of the necessarily close coordination between

the various participating groups -- a)l emanated from the
monitoring Br’anch.

— ‘3—
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Within the specified ~cope of this particular contract ,

and through close liaison m d  coordination with the Contract

Moni tor , services , materials , and facilities were provided for’

each task from the preliminary discussion stages , throuih the

design , fabrication , assembly , installation , and testing phases ,

to participation in field operations at the various launch

3ite~ and Air Force facilitieE as designated by the Aeronomy

Divi~ ion.

This report will constitute a brief over-all summary ,

focusc’d , in chronological o -’der and in quasi-historical format ,

upon major tasks or activities indicative of the ba;ic object-

ives and accomplishments of the contract. No attem )t has been

made to repeat material which had been included at the time of

its ~eneration ani relevance , in r’eports, published papers ,

AFGL in-house research records , and bulletins. In like manner ,

no attempt has been made to list , in depth , the many tasks

carried on in the Draftin~ Section and tht Machine Shop a~ a

part of the standard oper~tting procedures associated with the

development , construction , assembly, inst.~1lation , testing,

and the analysis of the results of tests. However , some items

are enumerated , in passim , in order to illustrate the quantities

of “hardware ” which had been fabricated aid assembled for use

• in the instruments. The 3ame is applicab]e to the proces~’ ~s

involved in the redesigning, reworking and modifying of m~ fly of

the instruments ’ mechanical components , inasmuch as this i ’unction

- -~~~~~~~~~~~ - - — - - - -
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tno , is deemed an inherent feature of any undertaking entail-

ing the development and assembly of Pr totype experimental in-

struments with the aim of improving their operational efficiency

and data gathering capabilities.

The initial tasks in the first contractual quarter, ex-

tending from 1 September to 30 November 1973, were concerned

with the design modification of nitrogen and helium pumned

mass spectrometer experiments . En particular, the multiplier

housing subassembly -- for both helium pump and nitrogen pu~’ip
units -- was redesigned to facilitate the deletion of severil
welded joints in the housing ’s cunstruction . Drawings were re-

vised to reflect the design modifications , as were assemb •y and

detail drawings prepared of the new improved desigr . Plans

were mad~ to constr ict four (4) helium units and t’~o (2) nitrogen

units. The fabricating phasc for several of the unit’s compo-

nents was in process. The partial shipment of aluminum oxide

ceramic parts , contracted to Ceramics Grinding Company , were

received and delivered to the P~eronomy Laboratory.

Modifications were completed to the Ion Neutral Flight

Instrument Switch design . An ion source assembly design ~as

revised and a new drawing of it was prepared , incorporating the

modifications ; detail ~nd sub-assemb1~’ drawings were also

completed for this unit to reflect the design changt’s. Eight

filament holders were fabrica :ed and delivered to G ~ G

Corporation for the installation of the filament wire.

—6—
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Plans to fabricate the base and housing for the mass spectrometer

flight instrument had commenced while the remaining aluminum

oxide parts ordered from the Ceramics Grinding Company continued

to be fabricated.

Inasmuch as titanium and stainless steel can present

some problems in machining, some time was devoted to experimer t-.

ing with electric discharge machining techniques to determine

the feasibility of their use on components where Lachining with

small diameter cutters would be difficult. Satisfactory results

were achieved in cutting slots in the filament holder , and ion

source with both titanium and stainless steel by this method.

Tasks in the Machine Shop during this period were directed

principally toward work on the ion source assembly. These

tasks included the fabrication of the following ccrriponevts: 2

shield and rod supports; ~ ion source filament ho±ders . six of

stainless steel and two o ’ titanium ; 8 No. 1 ion source filament

electrodes, six of titanium and two of stainless steel;

8 quadrupole rods, four per Dwg . No. LK72-175B-1 and four per

Dwg . No. LK72-l75B-2; 1 Quadrupole Housing, Dwg. N-a . SW-I-N

LKD73—82C , and 3 Ion Source Ionization Boxes , SW-I-N LKD73-81C.

During the second quarter, which extended from 1 December

to 28 February 1974, particular emphasis was directed towards

tasks pertaining to revisions of an LKD design for a helium-

pumped flight instrument. Upon the complotion of these design

— 7—



modifications , fabrication was initiated on two base plates ,

housings , and associated hardware . They were deLivere d to the

Aeronomy Laboratory upon their completion with the exception

of one base plate . This component was held up because of

the delay on the part of a supplier to furnish the feed-throughs

on the expected delivery date. Six multiplier housings were

fabricated and de1iv~red to the LKD Laboratory .

In addition , an electrode assembly -- a composite assembly

consisting of four pieces joined together -- was redesigned

into a single component part for economy and manufacturing

simplicity . However , problems were encountered in the fabrica-

tion of the single part and required an additional design modi-

fication to make the transition process successful. Severa l

redesigned parts were fabricated using a ball end mill too)

for examination and design evaluation purposes . A layc ut a rid

several d€sign drawings were initiated for a nitr’ic oxi de E xper-

iment chamber.

The najority of the tasks undertaken in th Machine St op

for this quarter were related to the developmenl of th€ el c-

trode assembly, LKD73-83C—l and LKD73-83C-2. Among the iti ms

completed were the following: 8 Support Rod Multipliern ,

LKD73—85A; 2 bakelite caps , modified; 3 Mounting Plat CoUect-

ors, LKD—72— 99B; 3 End Plates , SW— I—N , LKD73— 93B— l; 3 Lnd

Plates , SW— I—N , LKD73— 93B— 2; 3 Grid Rings , LKD72—ll 7A—~’ ,

—8—
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(plus  a turning f ix t u re) ;  3 Upper Deck Plates , SW—I - ’~,

r LKD7l-~~’tC; 3 Middle Peck P lat es , SW- I-N , J ,KD7 3 - 95 C ;  I ion iza-

tion box , LKD73-31C; 8 Multiplier Support Rods , LKD73-85A;

2 Quadrupole Apertures , LKD73 - 8 3A; 3 Mounting Plates ,

L K D 7 3 — 8 4 B ;  2 Quadrupole Housings , L K D 7 3 — 8 2 C ;  6 Plate s , # 3 side ,

l KD72-87A ; 3 Grid Plates , LKD7 ’.- 153A ; 2 Filament Support No. 1

]o n Source s , L K D 7 2 - 9 6 B — 2 ;  2 Apurture Cc vers , Retainer ,

1,K D 7 2 - ] 4 9 B ;  2 Apert ure Covers , Ice Cap 73 Instrument ,

LK D72- l 4 8B  (plus  a tu rn ing  p l a t e) ;  2 Pump Brackets , L K D 7 3 — 1 0 5 P - l ;

2 Pump Brackets , L K D 7 3 - l O 5 B - 2 ;  4 Mul t ip l ier  Support Rods ,

t’To. C R A Z - 7 0 — 4 7 B  (plus  a mil1in~ f i x tu re) ;  2 Mult ipl ier  Support

Rings , CR AZ-70- ’4 7B (plus a turning f i x t u r e) ;  8 masking plates ,

o f f - ax i s  mul t ip l ier, bottom ; 5 mul t ip ier shield pla t es , Project

NA CS , and 1 Front Housing,  Shock Tube Assembly , LKD73-69D ,

with the exception of the generation of the ventur i opening .

During the third quarter , wh ich extended from 1 March to

31 May 1974 , at tention was directed towards the preparation

and b u i l d - up of a f l i gh t  ins t rument .  To f u l f i l l  this tas c

wi th in  the deadlines , sevei ’al aspects of the project  we re

awarded t o subcontractors  with pa rti cu lar emphas is g iven to

certain areas of expertise and quality . Ceramics Grinding

Compa n y was given two job orders to fabricate all ceramic c mpo-

nen ts  for the ins t rument .  These items were completed and ~~~~~~
-

livered to this institution. Likewise , a subcontract was

— 9 —



given to Barkley g Dexter Laboratories to fabricate the St in—

less steel components comprising the quadrur ole support r Is ,

nd associated unit parts ; which they completed for a ful ill-

ment of another phase of the project . Thermo Electron Cor pany

took part in the fabrication and electron beam welding of the

nitric oxide chamber for the instrument. They supplied the

welding tubing connections while this institute furriishe i the

stainless steel vacuum flanges. The completion dates f- r these

tasks were estimated to be early June 1974.

A quantity of f~ed-throughs were purchased from Glass

Instruments Company, comprising 42 pieces of No. CRUZ-67-06A ,

and 28 pieces of No. CRAZ—70-5lB—l. In addition , ten (10)

ion source cone assemblies were obtained from Astro Dynami~ s.

Further , a quantity of 144 grid insulators , fabricated frori

Kel-F , were procured from Forest Products , Inc. A supply of

‘al-rod heaters , per Dwg. LKD71-84B , was ordered from General

1:lectric Corporation .

In the latter part of the third quarter, Mr. M. McDonald ,

mechanical d?signer , took part in the integration of a vacuum

system in the Aeronomy Laboratory at Air Force Geophysics

Laboratory.

Mach ine Shop tasks cc rnpleted during this period included

the fol lowing: 1 Attached Shock Front Housing, LK073-6 9 D;

1 Ioniza t ion  Box , on Source , SW- I-N , LKD73-8 1C; 1 Female ‘on-

nec tor Mo unt , LK D72-62A;  5 Female Connector Mounts , LK D73 - SA;

5 Caug~ Flanges , CRA Z— 6 9 - 52 B ;  ‘3 Valve 3 tand—o ffs , L K D 7 3 — 5 2 B ;

- - 1 0 —



special  tubes and 2 cross tees , m o d i f i e d ;  4 Anode Soacer Rings

(lower), CRUZ-67-29C; 6 R tajner Quad Hou’;ings , LKD72-132B :

S shield plates , m o d i f i e d ;  Poten t i a l  Plane Pla tes , L K D 7 3 - 2 A ;

S b r  Pump Tube Ex tens ions , LKD72- l4 ’4A;  1 Support Plate ,

LKD7 L4 -~5B , 1 Blow-off  Cap Seal , CRUZ-67-0 ’4 7B ;  1 Neutra l  Quad

Plate  Reta iner , C R U Z — 6 7 — 0 ’ 3 8 1  ; 2 hex studs ; ‘3 Grid P ates ,

L K D 7 2 - l l 8 A — 5 ;  3 Grid Plates , L K D 7 2 - l l 8 A — 6 ;  one 7¼” s ta in less

steel tube , m o d i f i e d ;  10 To~ Plates, L K D 7 2 — 5 9 B ;  10 Bottom Plates ,

L K D 7 2 - 6 0 B ;  1 f ix tu re  for top and bot tom p lates ; 1 aperture

p l a t e ;  1 s t a in l e s s  d Sc , f i t t e d  to copper gasket ;  1 adapter

r i n g ,  Ni t rogen  I n s t r u m e n t  and 1 Adapter  r i ng  mi l l i ng  f i x t u r e ,

LKD 7 1-105D;  2 Bake—out Mounts , LKD 7 ’4— l ’4 C;  3 tee fit t in g s ,

m o d i f i e d ;  3 pump h o u sin g s , m o d i f i e d ;  1 s t a in le s s  steel nose

adapter  and 10 g r i d  plates , L F D 7 3 - 3 B — l , wi th 1 mi l l i n g  f i x t u r e~

3 Suppor t Rods , L K D 7 ’4 — 6 R - l ;  3 Support Rods , L K D 7 L r - 6 B — 2 ;  2

support  I r ackets ;  10 F1 ament Holders , Ion Sour-ce , L K D 7 3 — 7 ~ R ,

m d  5 Ano le Ion Sources C R U Z — 6 7 - 3 l C .

Dur ing the last quar ter  of the f i rst year of the period o~

performance , namely , from 1 June to 31 August  1974 , acti~’ities

were directed toward tha re”isions of inass spectrometer desig i

drawings and in genera t ing  new drawings to accommodate adapt t ion

processe- ;  to a p o s i t i v e  ion ins t rument .

The schedul ing  of t a sks  to the  Machine  Shop for  the fatr i -

cat ion of components for various ins t ruments  was coordinated .  A

search ror spec i f i c  tools and equ ipment  to per form cer ta in

m a c h i n i n g  phases was also unde r t aken .  Due to the  ieavy workload

ari d t i gh t: schedule , cer ta in  of t he  over f low tasks  iere ass igned

— 3 1 —
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to various manufacturing vendors. Components requiring

specialized manufacturing processes and current state of tb

art technology, such as the joining of glass feed-throughs o

adaptors and base plates were given to an appropriate vendor

who specialize d in electron beam joining of small parts.

Electron beam gelding was chosen over heli-arc welding primarily

because of its inherent low distortion and deep penetrat ion

qualities. This proved to be the superior method in ac~ ieving

the best results for our application .

Trips were made to the Aeronomy Division at the Air Force

Geophysics Laboratory for discussions on drawin g revisions , de-

sign changes, and for new drawings. Several trips were also

made to take part in the installation of some equipment for an

environmental test chamber.

Tasks completed in the Machine Shop during this quarter

included the following : 8 Anode Ion Sources, Neutral QuaL,

CRUZ-67-3lC—2; 8 Assembly Blocks , LKD71—70A-2; 6 Adaptor Rings ,

Nitrogen Instrument , CRUZ-72—3lC—2; ~4 spacers; 3 Lead Tu es No. 2,

LKD72-lORA ; 1 Quadrupole Housing, SW— I—N LKD73-82C; 1 Icri Box,

Positive , LKD74-1GC; 1 Top Grid Plate, LKD72—151A and 1 turning

fixture ; R Quadrupole Rods , LKD74-l7B; 1 thread groovin~ f ixture ;

20 screws with groove recessed to root diameter; 40 Pump Brackets ,

LKD73-lO5B--l—2—3— 4; 2 teflon gaskets; 2 modified Niddi -
~ Decks,

LKD73-95C-2; 8 Adaptors , LKD72-lO5A; 2 milling fixtures for

Base Plate , LKD72—127D-l; 1 Base Plate , LKD72-127D; 4 Lead Tubes

No. 1, LKD72-lO7A-l; 3 Electrical Feed Screw Mounts, LKD71-102A;

— 12—
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1 modif ied  coppe r seal fl. nge , m d  2 Lead Tubes No. 3 , LKD72- 109A.

During the first quarter of the second contractual year,

September to 30 November 1974, particular emphasis was

placed upon the generation of new designs for two portable

tables and cryo-still support frame for the Air Sampling Pro-

-j ject. The design , preparation of drawings , fabrication anc the

assembly of the nortable table and cryo-still support frame wer’

di ll completed. They were delivered to the air sampling facilit I

for installation . Reference is made to the cryo—still support

frame No. LKD7’4-22E which had been designed and fabricat~ d.

This stand , measuring 6 feet, 3 inches long, 1 ft., 5 inches wide ,

- 

- 

and 4 feet , 1 inch high , was c nstructed from 3” x 3” aluminum

angle welded. It included two formica laminated shelves.

The mechanical assembly of the gas inlet for a sa ellite

table leak system was completed. In ihe inspection of the

satellite table leak systern,a number of shielded-type feed-throuc~hs

were fourn to have an unacceptable leak rate and could not be

u t i l i z e d .  Consequently , the  feed-throughs were re-ordere d und

H the condition that the manufacturer , (‘~lass Instruments , I n c . ,

ce r t i f y  in wr i t i ng  -- the feed-throucrh s comnlv to -the leak ral e

requirements .  Many miscel laneous desi-i n and drawing revision ;

were a l so  completed during t h i s  perioc~.

S h p  tasks completed dur ing this period included the follow-

ing:  2 1,~ ad Tubes No. 3 , LK 0 72- l O9 A;  1 Lead Tube No. 3 turi ing

f i x t u r e ; 1 Top Grid Pla te , Icecap “73”  Ins t rument , LKD72—1 1A

w i t I  a tu rn ing  f ix ture ; 1 Upper Deck , t i t an ium , SW-I- N L K D 7 3 - 9 t I C ;

1 U ppe r Deck , s ta inless  steel , S W — I — N  L K D 7 3 _ 9 t t C ;  1 ‘ollector ,

— 13—



LKD72-)3A ; 1 Angle Bracke t fcr Leak System , LKD74—21D; ~

Filamer t Support No. 1, Ion Sour ce , stainless stee l , LK i 7 2 — 9 6 B ;

1 Filament Support No. 1, Ion Source , titanium , LKD72- 96B;

3 “U” bolts; 8 Ausembly Riocks , LKD7 1—7 0 A—l ;  16 k sembly

Blocks, LKD71-70A—2; 4 End Plates, LKD73—93B—l; 14 End Plates ,

LKD73-93B-.2; 2 Shield Plates, LKD72—155A; 9 deck supports;

2 Multiplier  Support Rings , CRAZ-7 0-4 8A ; 8 Support Rod Multip iers ,

LKD73—85A;  1 Ionization Box , Ion Source ; stainless steel ,

LKD73-8lC;  1 Ionization Box , Ion Source , titanium , LKD72-8l -C;

2 Electrode Assemblies No. 1, LKD73 — 83C-l ; 2 Electrode Assemblies ,

LKD73-83C-2 ;  12 Grid Rings LKD72-117A-l-- 2 , and 2 Grid Ring

turning f ix tures , LKD72- ll ’A— 1-2.

Attention during the second quarter of the second yea r of

perf( rmance , from 1 Docember 1974 to 28 February 1975 , wa r-

plaC E d upon the fabrication of components for the assemblj  of

several hel ium mass spectrometers. P~ portable pumping station

was designed and fabricated. The s tat ion was designed io

accommo late exist ing vacuum equipment belonging to the I eronomy

l aboratory . A large jack was utilized to prov de a means of

adjus table  support for the hel ium instrument , and a shipping con-

tairier was constructed for i ts  transportation to the cognizant

Laboratory .

A portable f ie ld  pumping station for the balloon borne air

sampler was also designed .  The complexity of the stand’ s

s t ructure  warranted i considerable amount of welding. Both p”rt-

able pump ing uni ts  are intended to be employed in the f ield to

support an experiment . Drawin~’s for a multi-port  manifold and

—1 4—
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special cross fittings whi ch were applied in conjun ~tion with

the portable field station were prepared , and parts were fabri-

cated. A high vacuum gauge , cold cathode gauge, and a g auge

tube , us well as various sizes of flange adapters were i istalled

on both the portable pumping st ition and the field station. In

addition , a 4” manual-operated high vacuum gate valve and a

pump with an associated control unit were incorporated in the

System.

Fabrication of an aluminum gondola structure and ballast

hopper for thE balloon sampler system had commenced. A delivery

date of early April was quoted. Construction drawings were

:~ 
supplied by the LKD Laboratory .

Shop tasks during this quarter included the fal ricatior of

the following: 6 Grid Rings , LlKD72—ll7A-l~ 6 Grid l ings,

LKD72-ll7A-2; 2 Grid Ring turning fixtures; 14 Multi i lier Su~ port

Rings , CRA Z—70- 4 7B- l ;  4 Multiplier Support Rings , C R A Z — 7 0 - 4 7 B — 2 ;

1 each turning and mill ing fixture for the Support Rings , 3

complete sets of LKD72 .-l69B magnetic keepers , including 3 rings

(fabricated from 2 halve s and welded) and 18 stainless steel

clamps;  1 Middle Deck , LKD73—95C ; 4 Le id Tubes , No. 3 , L K D 7 2 — l I ) 9 A ;

2 Lead Tubes , No. 1, LKD72-lO7A-l; 8 Grid Rings (posit ve ion )

H LKD74- 19A; 1 Mounting Plate with hole layout ; 1 Portable Field

Station Stand , LKD75-l03 , and 1 Portable Pumping Stand , LKD75-l05 .

In the beginning of the third quarter of the second year ,

which extended from 1 March to 31 May 1975 , several sketches

of component parts for the mass spectrometer instrument were re-

pared w h i l e  drawings of parts for the SW-I-N instrument , name Ly

— 15 —



the base plate and feed-through mounts , were revised. These

revisions were the result of the decision to weld the teed—

throughs on the vacuum side of the base plate rather than on

the external section in preventing outgassing of the feed-through

base plate interface . The SW-I-N Housing, LKD73-96D was re-

designed; this entailed making the upper half of the housin~

separable , with an “O”-ring seal in the interface. All the

drawings associat~ d with the redesign of the housing were

(ompleted. Drawings for the Ion Housing Assembly and Blow -off

Cap were also comj leted.

Detail sketch~ s we ’e prepared for the fabrication of a

shipping crat e for the portable field station (re ference to

which had been made in the second quarter of the second year) ,

as well  as for the construction of a f ixture  to suDport the

cryo—st i l l .  A specialized shipping crate for the cryo-sampler

was also designed and constructed.

In the Machine Shop , tasks were continued in connection

with the construction of the balloon gondola and ballast hopj -er .

These un i t s  were completed and delivered to the cognizant Labora-

tory in April, 1975. Addit ional tasks completed in the shop

included the following : 1 Top Grid Plate, Ice Cap “73” ,

LKD72-l5lA ; 1 Exit Orifice Cap, Positive Ion , LKD74—18A; 3

Filament Holders , 1 n  Source , LKD73-79B; 1 Adaptor Flange ,

CRUZ-67-224C; 1 Adaptor Flange milling fixture ; 3 Conflat flanges;

12 Quadrupole Rods , LKD75—14R, 1 ~ 2; 8 straps , per sketch ; 4

Deck Supports , LKD72-ll2A ; 1 Middle Deck , LKD73— 95C; 1 Upper Deck,

LKD73-94C; 8 Grid Rings , LKD72-ll7A-2; 2 Lead Tubes , LKD72-108A ;

4 Blow—off Cap Seal1~, Ne-utr~tl Quad. , 
(‘PU”— 67_ 048R; 1 Sampling

— 16—
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entrance tube , per sket ch ; 13 3tand—off s , : e r  sketch ; 13

spacers , per sketch ; 1 frame actachmermt for portable field sta-

tion;  1 Acm~’ Thread -Spindle , per sample; 1 Retainer’ Cover,

I .KD75—6C; 1 shipping crate for the portable field station ;

5 slotted screws, per sketch ; 8 gas sampler adaptors ; 8 gas

sampler end caps; 8 sampler cylinders , modified; 2 Alignmen-

I’ins , Ion Source , LKD71-90A1; 1 Insulator, LKD75-20C , and 3 Locating

Flate , LKD’5-6C. The fabrication of 1 Base Plate, L K D 7 2 - 1 2 1D ,

and 1 Ion Eource Housing,  LKD75 - 7C , had commenced.

The last quarter of the second contractual year covere d the

period from 1 June to 31 August  1975. During this period , the

Draft ing Section was involved in the generat ion of detail design

drawings for the application of glass ceramic insu1a~ ors and

lKel-F gaskets.

Manufactur ing tasks during this period include~ the fabri-

cation and assembly of a second ballast hopper for the air sampl ng

gondola . Thermal Electron Corporation fabricated and delivere

one Ion Ne utral  Housing.  In addition, four ( 4 )  o f f -ax i s  multi p) ~er

housings were bui lt by Barkley and Dexter Company . Two of the

uni ts  were dii ferent in that shielded feed—throughs were mounted

in the assembly at right angles to the hous ing axis .

Other tasF s completed in the Machine Shop dun n -  this çeri-

od included the following: 1 Ion Source Housing, LKD7S-7C; I

Cover Plate , LKD75 -18A; 11 Insulators (Corning Glass Ceramics),

LKD7 S- l6A;  2 Spring Holders , LKD7 S-.17A; 1 Filament Shield ,

/
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LKD75-8A—l; 1 Disc , LKD75-8A; 10 Insulators, Kel-F ,

LKD7S—16A; 1 Insulator , LKD7S-6C; 14 Teflon washers were fabri-

cated and 10 screws wer.’ slotted; 3 Filament Shields, LKD75—SA— 1;

2 Electrical Feed-Through Mounts, LKD71-102A ; 2 Adaptors,

LKD72-105A ; 4 Mounts , Hermetic Seal, LKD71-103A ; 1. Base Plate, 
. 

-

Switch Ion, LKD73-97D; plug seals and S Teflon inserts; 7 Ion

Source Filament Shield ‘)iscs , LKD75-8A—2; 4 Filament }Iolde’s ,

Ion Source, LKD73—79B; 3 levelling plates (per sketch); 3

vacuum line adaptors (per sketch), and 114 Grid Plate ;,

LKD72-l36A.

In the early part of the first quarter of the third year ,

which extended from 1 September to 30 November 1975 , consider-

able time was devoted to the design layout, detailing and fabri-

cation of two sampling transport spheres. This produced six-

teen hemispheres, venerated by a spinning process. The hemi-

spheres were stress relieved to neutralize the stresses induced

in the generating process. Following the stress relieving pro-

cess, the inside surfaces of the hemispheres were buffed and

polished to improve the surface finish .

A remote control operated valve unit  was fabricated and

assertibled; after delivery to the Aeronomy Branch , tests were

conducted , with several design mod ifica tions imp 1 ementec~. The

)articular drawings involved were revised to comply wita the

niodjficat ions .

A mol or operated by-pass unit was also constructed for use

in conjuru tion with the air Tn -Sampling Unit. The layout and

details  f~ r a l iquid helium-cooled dewar had also commenced.

—18—
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Tasi s completed in th e  Machine Sho; du r ing  th is  period

included the fo l lowing:  I Pos it i v e  Ion Box , LKD7 ’4 —l6C;  1 Top

Grid Plate , LK D 72— 151A ; 1 tu rn ing  f i x t u r e  for Top Grid Plate;

5 Quadrupo Le Rods , i~K D 7 4 — l 7 B — 1 ;  S Quadr ’upole Rods , L K D 7 4 — 1 7 B — 2 ;

15 sampler tube adaptors , per sketch ; 15 sampler tube end caps ,

per sketch ; 5 Deck Supports , LKD72- 112A-2;  1 Link , \ ilve

Drive Assembly Blocks , LKD75-33B;  1 Housing ,  Val ve Drive Assembly ,
— L K D 7 5 — 2 5 D ;  1 extension , 2 1/16 x 1 1/8 O.D .  x 7/8 I .D. ;  Valve

Drive Assembl’ Pin , L K D 7 5 - 2 8 A ;  1 Valve Drive Asse m bly Thrust

Washe r , LKD75-29B;  1 Valve Drive Assembly Screw , LDK75-26B; 1

Valve Drive Assembly Male Screw , LXD75—27B; 1 teUon cap; 6

brackets , by-pass ar sembly; 3 Pins , Valve Drive Assembly,

LKD75-28A; 4 orifice plate mounts , by-pass assembly; 1 special

socket wrench , Valve Drive Assembly; 1 orifice plate; 1 blower

adaptor; 1 main housing, and 2 Electrical Feed-Through Mounts ,

LKD71-102A. Modifications were also made to a Varian val-ie ;

15 sampler tubes; a Globe Motor shaft ; a base plate; a hc using,

and a female adaptor .

At the close of this period , work was in process or~ a sphere

heater clamp , consisting of two halves , 15½” in diameter , with

two piece ; to each half. A special face plate was fab’’icated

for turnir g purposes.

In th~ beginning of the second quarter of the third year of

performanc. (from 1 Decembe r 1975 t -’ 29 Febru ary 1976); consider—

able t ime was spent in up -d at ing  as ;embly and de ta i l  desi gn draw-

ings  for the fol low~ ng u n i t s :  B1ow~ r By-pass Assembly ,  R emote

Control Valve Drive Assembly,  Transport  Sphere Assembly .  Brace

Asse m b l y ,  and hea t ing  c 1 amps f~ r the spheres .  A detai l  drawing  was

— 1 9—
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prepa red Ion the grid plate.

The Transport spheri ’s were del ivered to th r Lab in

December. D i f f i c u lt i e s  ~ncoun ered in the gold p la t ing  of

the sphere s and cold f i n g e r  caused a sligh t delay in the origi-

nal del ivery plan .

Tasks comp leted in the Machine Shop during this period

included the following : 6 brackets for the by-pass assembly;

3 Pins for the Valve Drive Assembly,  LKD75—28A ; 4 orif ice

plate  mounts;  1 orif ice plate  for by-pass assembly; 1 blower

adaptor for by-pass assembly;  2 Electrical Feed—through Mo unts ,

LKD7 1-l O2A ; 1 base assembly;  1 ‘emale Nut for Valve Driver Assem-

bl y ,  LKD75-26B;  1 Male Screw for  Valve Driver Assembly,

LKD 7 S-27B;  2 adaptor plates;  2 adaptor p lugs for 1000 cc. sam-

pler tubes; 2 butt weld adaptors ; 2 four-inch neck adaptors for

500 cc. sampler tubes ; 2 adaptor plugs for 500 cc. sampler tube’;;

2 Exit  Or i f ice  Caps (posi t ive ion) , LKD7 4—l 8A ; 8 Quadrupc le

Rods (pos i t ive  ion ) , LK D7 4 —l 7B , 1 C 2 ;  2 Ionizat ion Boxe s ,

l .KD7 4 -1 6C; 2 End Plates for Housings , LKD73- 96D;  1 “op Grid

Plate , Ice Cap 73 , LKD72- l5 lA;  2 Sphere Heater Clamps ( i n n e r) ,

LK D 75-3 8D , and 2 Sphere Heater Clamps (outer) , LKD75-39D. The

la t ter  part s were used to form two halves , each w 4th  an i:mer

and oul ‘r s e c t i c n .  Each section required groove s to accommodate

hea t ing  ~1ements which w er e  f i  ted between the inner and outer

sections on both halves.

Modifications were made t 1 Valve Driver Assembly Housing,

LKD75-25A; 1 female adaptor, V-ilve Driver Assembly ; 1 Clobe
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Motor, LKD75-31C; 2 Conflat flanges; 1 double-sided Cenflat

flange , two 1000 cc. sampler tube s, and two 500 cc. sampler  tubes .

Three magnet bands , and 2 Housings , LKD73-96D, were refurbished.

These latter units had been flown and were damaged.

During the third quarter of the third year , 1 Marcn to

31 Ma-’ 1976 , activity was centered around the design modifica-

tions to the transport sphere assemblies . The cold fin~er was

redesigned to provide an increased interna l volume by using an

internal sphere. The inner sDhere ’s volume was calculated ~nd

found to be 11.0 liters (1100 cc.), changing the contained samp e

volume of the transport sphere from 23.5 liters to l’.5 liters .

The modif cations resulted in the preparation of adclLtional mech-

anical drawings , which included the hose connector , split hose

connectors , and special Marmon clamps . Two transport spheres were

constructed for a pending balloon flight.

Tasks completed in tile Machine Shop during th~ s period in-

cluded the following: 2 Apei’ture Covers , LKD72-l43B; 1 Housing,

Valve Driver Assembly, LKD75-96D; 2 Sets of Housing Covers ,

LKD76-92C; 11 sampler tube eri l caps ; 10 reducing adaptors 1”

long for s impler tubes;  1 red icing adaptor 4” long for sain t Ler

tube ; 2 reducers , 1” O . D .  to ½” O . D .  x 4” long; 2 reducers

3/ 14 ” O . D .  to ½” O .D .  x 4” long; 4 sets Marmort Cl amD s , LKD7 6- 19D;

f l a r ing  tool; 8 nut s for Manrnon clamps , LK D 76-2 lB ;  8 Reta iner

Bol t s for Marmon Clamps , LKD76-22B; 1 end cap for 1000 c~~. samp-

ler tube , and one 1 1/8” reducing adaptor for 1000 cc. sampler

tube . Modification s were made to one -300 cc. sarn~ ler tm be; 7

500 cc. sampler t ithes tubes ;  th ree 150 cc. sampler t u b e ; ;  11 Rendwav
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metal duct ccnnectors ; 1 Conflat flan ;e for the ion pauge , and

one 1000 cc. sampler tube. One liquid helium 30” Dir) Stick .,

LKD7S-’;3E was redesigned. The existing unit was disa-;sembled ,

and new parts fabricated , including 1 extension tube , 1 sleeve

1 washer , 1 3/8” O.D. tube 27 ½” long, and 1 ¼” O.D. tube ,

27 ¼” long. Two prototype models of a Wind Indicator’ Zero

Velocity Shield Assembly were also fabricated.

The last quarter of the third contractual year covered the

period from 1 June — 31 August 1976. Wor3’ was primarily d ~ected

toward the redesign of the High Altitude Mass Spectrometer and its

multiplier housing. In addition , plans and drawings were generated

for a gas chromatograph gas injection panel and electronic-; module

including brackets for mounting it to a laboratory table. Draw-

ings of sev~ral small instrument parts were also prepared.

Tasks completed in the Machine Shop during this quarter in-

cluded the following: 1 Stand for the Liquid Hellui t Cooling

System , LKD76-35C; 12 Quadrupole Rods , MS-V , LKD76-(~2B; 2 IDump

supports; 1 Coil Fracket~ MS-V . LKD76—Y1B; 1 SS tube , 3” di m . x

~0-3/32 long, per sketch ; 1 instrument-mounting panel (gas input)

~-achined and engraved; 1 aluminum plate , 17 3/14 x 8 ½ x ¼ , per

sketch ; 2 braces for gas input instrument panel , per sket’ r;

1 mounting angle , per sketch : 1 mounting bracket , per ske ch;

8 ~pacers, 2 ½” diameter , pe sket ch ; 1 console support f~’ame ,

colrl )rising one each hanger ptate , hanger i-ar , spacer plate ,

rear support angle , and two end support angles; 1 mounting

braci et , pe sketch; 1 SS sleeve ; 2 special brass nuts, per sketch ;

2 rods , 5/16 O.D., 10” long, threaded 2 ends , per sket 2h; 1 SS

elbow , per sketch ; 1 gat v~ lve actuator; ~ m oun ts ft gdt -

— 22—
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valve actuator ; 30 Kovar sleeves, glass-to-metal feed-through ;

2 nylon spacers for gate valve actuator , per sketch ; 1 handle

fo r gate  valve ac tu at or , p~ r ske tch ;  3 sampler tubes , 75 cc. ; 3

sampler tube adaptors , per sketch; 3 sampler tube end caps ,

per sketch ; 1 console support frame ; 1 rack for console ; 1

Multiplier Housing Flange , LKD76-70B; in addition to a modifi-

cation of a Conflat Flange , a 2 3/4” Coriflat Flange . and

an aluminum box with cover.

During this period , work was started on a Liquid Helium

Dewar Assembly, utilizing a split cover , an inner can , and a

clamp , and without requiring liquid nitrogen shielding.

During the eariJer part of the fi r’st quarter of the fourth

year, which extended from 1 September to 30 November :1976 ,

work was cont in ued or the prepa rat ion of prel im inary draw in gs

in redesigning the High Altitude Mass Spectrometer. T’e redesign

was necessitated due to spice and weight limitations ~~u board

the flight vehicle. After approval of the preliminary desi ~n

drawings , all necessary drawings , namely, detail , layout , ~nd

assembly, were initiated. The di’awings were completed with mm r

revis ions and were then released to the Machine Shop for fabri—

cation of 3 u n i t s .

Tasks completed in the Machine Shop dur ing this  period

included t h e  fo l l owing :  2 g a ;  man i fold tubes , per s k e t c h ;  3

gas ma n i f o l d  spacers , per sketch ; 1 stainless steel adaptor ,

. 12 5 te . 2 5 0  diameter per ske tch ;  1 mu l t i p l i e r  hous ing  fl a n ge ,

per sker ch ; 1 f lange  adaptor for  gas chromatograp h , pe r sketch ; I

tube support for gas chromatograph , per sketch;  1 U nion a aptor f c r
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gas chromatograph , per sketch ; 1 Union adaptor broach ; 1 Hi-O

mounting block , per sketch ; 3 flange support mounting blocks ,

per sketch; 3 Fairs of fl ange support ~1amps , per ske-tch ; 1

angle mounting bracket , gas separator unit; 1 bellows valve

insert , per sketch ; 6 Coil Brackets , LKD76—l27B; 3 Coil Cores,

LKD76-126B; 3 Pull—off Caps , LKD76-l32B; 3 Aperture ~over’~,

LKD76— 13 1B;  14 Quadrup ole  Rods , L K D 7 6 — l 2 8 B ;  6 Stain ’ ess Steel

Tubes , bent to form , LKI 76—ll7 13 ; 3 F. F. Coil Box Cevers ,

L K D 7 6 — l 4 O B ;  3 Sensor Brackets , LKD7 6— l~4l B ; 14 M. S. Sensor va lve

supports, per sketch ; 4 M. S. Sensor Grid Plates , LKD76-l’42B;

14 M. S. Sensor Grid Plates , (Rod Housing)  LK D76- l22B , and ‘ Rod

Housing, LKD76-lllD.

Modifications were made to the following : 1 tee f i tl ing

for gas mani fo ld ; 1 el f it t i n g  for gas manifold ; L angle mount

ing bracket;  3 tube adaptors , ¼” to 3/8” ; 5 M. S. Sensor Tubes ,

LKD76-ll7B; 6 tube adaptors , ¼” to 3/8” ; 2 Or i f ice  Plates ,

LKD76-123C; 6 elbows , 90°, and 2 rod housings.

In the early part of the second quarter of the fourth year

which extended from 1 December 1976 to 28 February 1977, all

appropriate design layout and detail d -’awings were reviewed

and revised to reflect the reconfiguration of the “WBSS—MS-Se~ sor” .

Activity was started for both 7.5 liter and 15 liter air

sampling transfer spheres. The spheres are basically

constructed from two commercial stainless steel bowls welde to-

gether. The bowls were annealed to reduce the hardncss of the

material , thereby improving its machining and we1din~ cha’ icter-

i s t i c s .  lowever , dur ing t h e  vacuum tes t in g of t he  ~pherc , the
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bowls coll apsed. In evaluating the cause of failure , it

was determined that the s tructure ’ s y ield strength was r ’duced

below a cr i t ical  point  in  the anneal ing and electro-pol~~shing

proce ;s , which  a f f ec t ed  the thickness of the bowls. The

cause of fai lure was a t t r ibuted  to this .  Suitable stiffening

members were incorporated in the  spheres.

Tasks completed in the Machine Shop during this  perio’

included the following : 1 Rod Housing, LKD76-lllD; 3 Fit Cc ver

Plates for Electric Boxes , LKD76_ l3l4C ; 6 plates for Cannon

connectors , per sketch ; 1 Feed-through Adaptor for Multiplier

Housing, LKD76-113D; 3 Coaxial feed-through connectors , per

sketch ; 1 Orifice Plate (front), LKD76—l23C ; 3 Box Cov rs, M. S.

Sensor , LKD76—l36B; 11+ Insulators , Rod HSG Orifice Pla :e,

LKD76-l2 14A ; 114 Insulators , LKD76-l2lA ; 3 locating dowels for

insulators and grid plate , sketch ; 6 grid spacers , M. S. Sensor ,

sketch ; 2 Connector Plates for Electronics Box , LKI76_l146A;

2 Side Mounting Plates for Electronics Box , LKD76_1147A; 1 Conflat

to hemisphere adapt or tube , sketch ; 2 Connector Retaining Pla t e s ,

CRAZ-6 9-1513 ; 2 [lang e plates , ~ube to hemisphere ; 1 blower im unt

f ix t ure , s}etch ; 2 Blower Mounts , LKD76-8B; 14 Orifice Plates ,

LKD76—9B; l:~ Orifice Plate Mounts , LKD7S—lOA ; 2 Tube Housin s,

LKD77-LC; 2 Tube Housing Flanges; 1 machined remote contro1

dr iver  to f i t  housing;  2 Brackets , By-pass Assembly, LKD77-6B;

2 Bendway connectors , sketch ; 14 Male Screws (valve driver assel bly),

LKD7~ -27B ; 14 Female Adaptors , LKD76-2€ SB ; teflon spacer; 14

)uath-upole Rods , LKD76-128B—l and -2; 1 s€ ’t of stiffeners for

15—li ter sphere ; 14 adaptor tubes For hemispheres; 10 Quadrup- Ic

— 25—
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Rod s , LKD76—62B- l ,  and — 2 ;  2 l5-l i te~ spheres , and 1 samp] -r

tube ‘nd cap .

Modif icat ions were made to 3 Base Plates for  Electro’ ics Boxes ,

L K D 7 6 — l l 9 D ;  3 middle sections for Electronics Box Covers~ 3

Electronics Boxes , LKD76- 134 C;  1 eleven—inch sphere ; 2 Electronics

Box Covers , LKD76- l36B;  2 brackets for the M. S. Sensor; Conflat

f lange for the sampling sphere , as per sketch ; 1 base plate ,

LKD76- l4 5D;  1 mult ip lier housing cover; 1 front plate housing ;

6 Swage loc connectors for blower assembly; 6 Swageloc elbows ;

6 Conflat  f langes;  1 pair driver screws ; 2 Brackets for By— p ass

As sembly, LKD77-6B;  2 Connector Retaining Quad Plates , LKD77- 14B,

and 1 sampler tube , 300 cc.

During the third qu~ rter of the fourth contrac tual year ,

f rom 1 March to 31 May 1977 , des ign layout and detail drawings

were completed for the DMSP experimental unit and in addition ,

several special layout and detail drawings were generated for

the 1o ation and support of au appendage pump and valve . Re-

visions were made to the quad- upole housing and base plate in

order to accommodat e the pump and valve . A vibrat ion f ixture  was

also des igned to hold the “WB SS—MS—Sens or ” .

A laboratory unit was designed and detailed drawings 1-repar ( d

for the ion cluste ‘ eXpE rimental work . A design layout of a

f l igh t  ion cluster instr ument was in process.

Tasks completed in the MachinE Shop dur ing  this p n o d

included the following : 1 three-inch extension adapto for the - 

-
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75 cc.sampler; 2 welding fixtu-’es for a uminum electronies cans;

4 nylon Coil Brackets , LKD76-9 lB;  6 Leg~~, L K P 7 6 - 8 7 B ;  8 addi-

tional holes n Main Plate , LKD76-lO6D; 2 discs , 2.125 O.D.

x .4 5 3  I . D . ,  per sketch ; 1 Ion Pump Bracket, LKD77-28B; 2 sets

KEL- F Tubes for R . F. Elbow ; 1 vibrational test f ix ture  for

“WBS S-MS-Sensor ” , LKD77-30D;  iG screws slotted along length

and cut to length,  per sketch ; 2 sets of Marmo n Clamps assemble ,

L K D 7 7 -2 6 C ;  1 Conflat  f lange  to mate wi th 1” pipe ; 8 angle

cl ips , pe r sketch; 1 Manifold (pump and valve ) , L K D 7 7 - 2 7 B ;  2

len Pump Brackets , L K D 7 7 - 2 8 B ;  2 Z-bar clips for Bellows Valve ,

LKD-29B;  1 support for ion pump ; 1 Spacer Ring  (Mu 1t~ plier

Housing) , LKD77-3 6 C;  1 Flange (Multiplier Housing), LXD77-358;

10 gri ds , .316 O . P .  x . 2 0 0  L D .  DMSP; 14 Mult i plier [upport

Screws , L K D 7 2 - l 3 4 B , and 14 Front Grid ~ iates , LK D76-5 6B.

Mo J i f i ca t ions  were made to 4 Bottom Plates , MS-V; 2 cast

alumin ~m junc t ion  boxes , per sketch ; 1 Base Plate , LKD76- lO 6t i ;

1 f lange ; 2 Swageloc fittings ; 4 R . F. tubes , with changed

radius;  1 Alcatel Pump Adaptor , L)(D76- 38B; 1 Marmon clamp

with cables be ing added , and 1 Grid Housing,  L K D 7 6 - l O 6 B .

Wo rk was continued on an Upper Half for the Multiplier

H o u s i n g ,  LK D77-32B , and a Lower Half , LKD77-33C.

The last quarter of the fourth contractual year cover d

the period from 1 June to 31 Augus t 1977.

Design layouts and detail drawings for the ion cluster uni t

which was started in the previous quarter , continued to be
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generated. The drawings completed include the following:

Rod Housing support , LKD77-43D; Upper Rod Housing, LKD77-’44C;

three (3) Rod ‘ pacers, LKD77-40C; ‘42C; 4lB and ‘45B; Quadru-

pole Rods , LKD77—47B and 48T; Base Plate , LKD77-39D; Lower

Cone Assembly,  LKD-53D; Cone section , LKD77-5 4D; and Lead

Sh ield Tube , LK D77- 5 8D.

A set of drawings for a Wind Indicator Instrument was

developed from preliminary sketches received from AFOL . The

set , containing ten ( 10) detail drawings and one (1) layout

as sembly, was delivered to the LKD laboratory .

The transport sphere detail-assembly drawiru .~ was revised

incorporating design modifications to strengthen the mounting

points and wall.

In a recent launching of a balloon gondola payload , the

shock imposed on the payload’s instrumented section from impact

in the recovery phase caused severe damage to the Air Tn -Sampler

instrument . As a result , a device was designed for applicat ion

in future missions to cushion the instrument from the impact of

a parachute landing . The cushioning device was desi gned t

dis tr ibute the load of impact uniformly ove r a wide surface

area and thus provide a greater bearing support for the ins t ru-

ment . The device incorporates a non-contaminating, resi ient

foam material sandwiched between two ( 2 )  aluminum plates to

provide energy absorption at impact. An assembly and several

detail drawings were prepared to delineate the design and

specifications of the composite parts.

Tasks completed in the Ma -hine Shop during this period in c lud—

ed the fol lowing:  r€- -machined the sealing kn i fe  edge of a
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remote control valve , 14 Legs , LKD76-77B; 2 neoprene washers~
2 KEL— F insulators, per sketch ; 2 KEL-F Valve Tube Extensi ns ,

LKD75-35B; 2 Squib Cuides , LKD77—37D; 1 Multiplier Housing (upp r

half ), LKD77—32B; 1 ilultiplier Housing (lower half), LKD77—33C;

1 (flange), Multipli er Housing, LKD77-358; 2 extension t bes

for 7.5 liter spheres; 2 staini ~ss sl eel plugs (15/16”) ~or

15 liter spher rs; 1 Squib Support , lower, LKD77-51B; 5 stiffen-

ers , 5 1/8” O.D. for spheres; F tubes , 3/4” O.D. x 8” long, f or

welding to the flanges of the air by-pass balloon u n i t ;  1

Conflat f lange with 3/4  “ cen ter hold , and 1 Conflat  f lan  ;e wi th

½” center hold.

Modifications were made to four ( 4 )  TRW Globe Gear Motors

for the remote control valve driver assembly. The motor s h a f t s

were cut to length and squared , as per LXD7 S-3 1C; 10 brass

screws , necked down to root thread diameter;  mounted 2 Cry c l ab

pump out valve s on Con f la t  f langes;  2 Conflat flanges for - .5

liter sphere ; Conflat flanges added to 2 gold seal valves;  1

safety blow-off unit , re-machined kni fe  edge ; 6 f langes --
bored out tubing and made it to fit new tubing for the air

by-pass unit ; leaky vacuum bellows assembly repaired; 3 pair

drive screws (remote valve driver), refurbished threads.

Work was done on four ( 14)  parts in a liquid h e l iu m  dewar

assembly. A lathe f ixture  was made for turning the bottom

plates.

A used 15 liter capacity sphere was opene d to obser’ -e its

inside condition and to remove damaged support br ackets .
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Both Tn -Sampler  impac t support devices have been fabri-

cated , assembled and delivered to the LKD laboratory . Three

of the five transport spheres required have also been complete

and delivered. Work is being continued on the remaining two

spheres.

During the final period extending from 1 September 1977

t o 30 Sept ember 1977 , development work was initiated on the

C . I .M . S .  ins t rument .  Drawings were generated for this task and

consisted of :  Grid Plate , LKD77-60B;  Grid Plate Insulator No. 2 ,

LKD77-62B; Radial Support , LKD77-65B; Kel-F Insulator, L})77—66B;

Front Housing Attach Shock , LXD77-67D; and Ion Cluster O’tline ,

LKD77-69D. In addition , drawings of the Filament Holder ,

LKD77-638; Mounting, Plate , LKD77-64B; and Leak Fixture ayout,

LKD77-68D were prepared for ti e laboratory unit.

Tasks completed in the Machine Shop during this period

inc luded  the fol lowing:  1 Tn -Sampler Shock Mount ,

1 Confla t  f lange for the 15 l it er sphere , 3 reducing coupli gs ,

½” x ¼ ” x 3½ ” long; 6 links fo ’-’ the valve driver assembly ,

and 3 lottom plates for the Liquid Helium Dewar, LKD76-29D

IV . CONCLUSION

The foregoing section of this report represents a brief

over-all summery of ma jc r  activities , basic aims , and accomplish-

ments of the Contract.

As has been noted earlier , no attempt has been made to

cite in detail the many small supporting tasks undertaken in

both d ra f t ing  and fabrication phases of work. It is recognized

that the finished instrumentation is a summation of the on-going
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devel pment process , inoorpo-’ating many small u iodificatic ns

which could not possibl y be ui ent ioned in a report of this nature.

The Design and Drafting section under the responsibility of

Mr. Mart in McDonald arid the Machine Shop under Mr. Otto Molter ,

were involved in a def in i te  pattern of activit ies const i tu t ing

a chronological cycle of preparation for field experiment’~

with at tention being given to both fl ight instrumentation and

supporting Laboratory equipment .  Re ference is made to t ie

fact that throughout the period of contract performance , the

Draft ing Department and Machine Shop were continuously engaged

in design , draf t ing , modification , fabrication , assembly, re-

working and installation of the many mechanical components

required by the contracting laboratory to complete their

mission .
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