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SUMNAR Y

The goals e s t ab l i shed  at  t he  onset  of t h i s  program were f o u r f o l d :

(1) design and f a b r i c a t e , (a) a spher ical  electron sensor , (b ) a p lanar

ion sensor , (2)  des ign and f a b r i c a t e  a low voltage power converter , (3)

des ign  and develop a nine  (9)  b i t  successive approximation ADC , (4)

de s i g n  and b u i l d  s u i t a b l e  tes t  equipment  for  thorough tes t ing of the

S S /I E  plasma e lec t ron ics .

The most noteworthy achievements concern the variety of assembly

t echn iques  L r i ed  and subsequen t l y r e j e c t e d  in the ear l y  phase of the  p lanar  and

s~~b~~r i c~~l sensor  d e v e l o p m e nt .  This  phase po i nr~ d out  t h a t  t he  s imp ler
a t e c h n i que is , the  more rel iable and easier i t  is.
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U Aa. i  .~~~~ t o  ~~a1~~~~n~~~~~t e r s  and Mu i t i j~1e x i n g _ j~~~ic

The Analog  t o  D i g i t a l  Converter (ADC) and m u l t i p l e x i n g  l og ic is

c om p r i s ed  o t  f o u r  se c t i on s , ( 1)  i n p u t / o u t p u t  log ic  b u f f e r s , ( 2 )  f o r m a t t i n g

l og i  , (i) AUG s u b se c t i o n  logic , ( 4 )  s e r i a l i z a t i o n  logic .

1. 1 The In~~ t / Ou ~p u t  - Lo~ 1:1

These b u f f e r s  onsist of a quad LM 139 v o l t a g e  compara to r  i n t e —

rated cir .-u it , shown in F igure  1. s e c t i on  1.1. The f u n c t i o n s  of these broad
threshold c i r c u i t s  is to  a l low for  a l a rge  excursion on the  i n t e r f a c e  s ignals

w i t h  no appa ren t  degrada t ion  in system performance.

1. orrna’Lt ing Logic

The f o r m a t t i n g  logic , Figure I1 ,section 1.2 , is t a a t pa r t  of the

de ign which accepts the 10KHz from the interfac e buffer circuit , and subsequently

counts th is signal down to produce a 20Hz squarewave.

i h e  countdown logic Cl , Cd , C3 , and CS is divide by ten , f ive

ten , and three circuits , the output of this chain is tOe 20Hz squarewave which

~~~~~t i p 1 e X eS  tIle three analog inputs into the AUG. The multiplexer circuit (Ml )

i four channel CMOS analog ~.witch which has a R of less than ten ohms thuson
. t t r I r d i n g  m i n i m u m  a t t e n u a t i o n  loss on the sensor input  lines.

l .2.~ ABC Con t ro l

ihe ADC C o n t r o l  c o n t a i n s  the log ic  r e q u i r e d  to t u r n  the analog

pro . e~~~~I r  and o s c i l l a t o r  on and o f f , synchronous with the input multip lexers.

1.3 ABC Subsys tem Logic

The ABC subsystem logic , Figure II, section 1.3, is the central

portion of the data processor. Its function is to input the analog signals

from the sensor multiplexer (Ml) and translate this voltage into an equivalent

nine (9) bit binary number .

This process commences when the ABC Control (Section 1.2.1)

issues a signal to the one (1) MHz oscillator and the sequencer to “START”.

This start signal enables the oscillator , and resets the sequencer to its

zero state which in turn initializes the ADC register. The sequencer is

7
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. 1 GA a c l o t  in  ot  t r e e  ( I) deC~ , d I  c ou r te r s / d i v i d e r  c i r c u i t s .  These

c i rcu lt - ,W I  t (h 00 ( u n t  h i t  i t  a t I m e )  se r i e s  ot c u r r e n t  sources  ins ide

t O e  D i g i i . t i  to Analog C on v e r t e r  ( 9 B l t  l>Ah )

The current ou tput of t he  i b i t  DAC Is c o n v e r t e d  i n t o  a v o l t a g e

p r o p o r t i o n a l to thc  i n p u t  c u r r e n t  and c om p ar e d  a g a i n s t  t he  multi plexed sensor

i n p u t  v o l t a g e . The Compara to r  (CMP ) m a k e s  the  d e c i s i o n  between the  m a g n i t u d e

of the  i n p u t  v o l t a g e  ve r sus  the m a g n i t u d e  of t h e  O p Amp v o l t a g e  — if the  sensor

i n - u t  is g rea te r  than  the  Op Amp OPI inp u t , tha t  b i t  of the ABC r eg i s t er

. ius ing  t h i s  to happen is r e t a i n e d  — if i n c  converse of t h a t  is t rue , t h i s  b i t

is removed tad the next lower  we igh t  b i t  is t r i e d . This process  c o n t i n u e s  u n t i l

t he m a x i m u m  c on v e r s i o n  a c c u r a c y  is o b t a i n e d , wh ich  is a conversion to the

n e ar e s t  ten  (10) m i l l i v o l t s .

1.4 S er i a l i L at i o n  lo g ic

The serialization logic . Figure II, Section 1.4, has a dualfold

function. (1) Accept the twenty words of data which have been digitized by the

\DC and shifted into registors , SRi and SR2 . SR1 is a 144 bit register , the other

resister , Sr2 , is 36 bits long . (2) Provide a holding register for the 180 bits

of data and under control of the data output control logic shift this information

to the PCM encoder for ultimate transmission to the ground stations .

.5 P L a s m a  Electronics Ground Support Equipment (CSE)

1.5.1 Signal Simulator Electronics

The functions of the signal simulator electronics , Figure III, is
• to  provide an identical spacecraft interface. This capability will insure ari

ea .~y experimen t integration phase.

The simulator 501 tion generates three digita l signals , namely t en

~ t lohertz reference clock (SS x REF), a one kilohertz bit clock (SS x BCK), and

.1 tne ttertz readout gate clock (SS x RED).

The source clock is a 1.28 MHz Vectron oscillator , whose output
is counted down by circuits Cl , C2 , C3 , C4 , and C5 to generate the afore-

menu - red timing signals. The three timing signals have output circuits

which 5inulate that generated by the- spacecraft.

~10
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1.5.2 Di~ p 1ay Electronics

The d i s p l a y  s e c t i o n , F i g u r t  IV , of the  GSE may be t r e a t e d  in

three sections : (1) Input Data Shift Reg isLers , (2) Data Selectors , and (3)

Display Sec t ions.

1.5.2.1 Input Data Shift Regis c-i

The 180 bit input data shift register is analogous to the serial—

izatiun logic (Section 1.4) in that this chain of logic provides temporary

storage of all the data the ABC processor supp lies to it.

The reg ister Is 180 bits long and the data in it is shifted under

control of the SS x BCK .

At che end of this gated clock train , the positive going edge of

the readout gate inhibits any further data from being shifted into the holding

reg ist~ r and transfers this new data to the data selector logic .

1.5.2.2 Data Selectors

The data selector logic and the word selector switches together

determine which 9 bit block of data is to be disp layed on the three d igit out-

put disp lay.

The function of the word selector switch is to provide a three

bit code to the data selector logic; with this code the data selector logic

can determine which input or eight sources is to be disp layed . The word sel-

ector switch is set up in such a fashion that the selection of the word “zero”

displays zeros on the LED readouts (Light Emitting Diode).

Selections of the words one through seven routes the corresponding

scientific data from the input data regtster to the readout display . The re—

maining positions of the word selector switch , positions eight and nine, are

used for the lamp test feature. This feature automatically selects the number

“eight ” which checks all seven elements of the seven segment disp lay in the

readout mechanisms.

12 

--- - - . 5— -~~~~~~~-- - . 5~~~~~~~ 
-
~~~
---. - -. -- . ---~~~~~~~--~~~~~~~



—.5—- -
--------— -.5,-——. 

~~~~~~~~ 
-—- -

~~~~~
-——-.- --

~

- ---- — —.5-. — - -  
— - -—‘-.5.----- —. -. -

~~~~~~~~~~ --~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— —.--.

1 -57 ~ 7~~~E5 P~~~~~_ ~r’~
L 

L~~~~~~~~~-~~~-~~~~~~ 

~~~~~~~ 
L

- 

_ _  1 H : -

I _ .•i•i j I —

A

1 1 I / I~~ , —

_ _ _ _ _ _ _  I 
~~ _ _

-

~~~~~~~~~~~~

---v _
~6~z±..i ~~~~~~~ 

I - 
-

- ‘ ~~‘~~~ .1 _ _ _

~~~~ ~ _ _ _ _

H . _

_ _ _ _ _ _ _  

I 

_ _ _ _ _
_________ ~ .

~~~~ 1E;—1

~~~~~~~~~~~~~
m
II 

~~~~~
T

~~~~~~~~~~~~2~~~~~~~~~~~~~

-

13

_ _ _



• -•-

1.6 Introduction

The low voltage c o nv e r te r  used to power the PLASMA EXPERIMENT

has been designed w i t h  c i r c u i t r y  and components used in miiny successfull

space f l i g h t  c o n v e r t e r s .  The des ign  is based on p rov id ing  the  best rel ia-

bility, weight , and efficiency while meetin g all of the specified performance

requirements.

Because of the relatively small Input voltage variations , a

dissipative linear regualtor is used instead of a switching regulator. This

results in less reflected noise , less comp licated circuitry, and lower weight.

The power converter is commanded “on” and “off” by a power enable
signal. The status of the power converter is indicated by a high (±5V) for

an oft condition or a low (OV) f (r an on condition . The converter is protected

• against overloads or short circuits across the outputs as well as internal

circuitry. There is also protection against the application of reversed voltage

or high voltage transients at the input to the converter.

The we ight and size of the system is kept low through the use
of the Spacetac modular approach. This technique allows dense packaging with-

out impairing maintainability .

Specific attention has been paid to eliminating noise problems

w: icii constantl y arise in DC to DC converters . Circuit la-iout , shielding, and

fitte rs have been designed to attenuate reflected noise , radiated noise , and

ground noise.

1.6.1 Circuit Description

Figure V is a block diagram of the Low Voltage Power Converter .

The +28V input power is applied through the enable circuit to the input filter.

This filter is des~ gned to prevent bus noise and ripple from entering the con-

ver ter and minimizes conducted noise being fed back onto the bus. Radiated

noise from the supply is attenuated by adequate shielding and high frequency

bypassing t o  chassis.

The output of the filter is simultaneously app lied to both the

start circuit and to the input regulator. The start circuit feeds the refer-

ence diode which causes the output of the amp l ifier to go positive . thereby

14
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c a u s j r ~g t h e  s e r ie s  pa~-,s e l e men t  t o  turn t i t . [lie start circuit output is  also

app lied to the saturating magnetic oscillator which provides a squarewave

out p u t .

The t r a n s i s t o r  b r i d g e  chopper  r e c e i v e s  it s d r i v e  f r o m  the  o sc i l -

l a to r  and s t a r t s  chopp ing  the  o u t p u t  of t h e  ser ie s  pass t r a n s i s t o r  and applying

t h i s  AC v o l t a g e  to the  p r i m a r i e s  of o u t pu t  t r a n s f o r m e r s  Ti and T2 .  Transformer

TI p rov ides  th e  h i g h e r  power o u t p u t  voltages as well as the bias and f eedback
voltages requ i red  by the p r i m a r y  c i r c u i t r y . T2 provides the balance of ou tpu t

voltages. Once the feedback voltage of Ti has reached a preset level , the reg—

ulator will hold the voltage across this winding constant , thus providing the

desired primary regulation. Once the voltage on the transformer is high

enough , rectified bias windirigs provide a more efficient means of supplying

internal voltages and bias the start circuit off.

etA
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Figure V Low Voltage Power Converter
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The secondary w i n d in g s  of the  power transformers are rectified

and rilte red to provide the required output voltages. The +l5V analog outputs

art- app li e d to post regulators p r i o r  t o  being brought out . The operation of

these output regulators is the same as the primary regulator .

All outputs which do not require post regulation utilize C—L—C

output filters with additional c eramic capacitors located at the output ter-

minals for high frequency bypassing . The power transformers also contain

shields which enclose primaries and secondaries in order to minimize noise

coupling.

The regulators contain protection against overload and short

circuit. The primary regulator limits the current which can be drawn from the

input bus due to Internal shorts or short circuits across unregualted outputs.

Each of the post regulators will limit the current which can be drawn due to

a short circuit or overload at their respective outputs. In addition , the

power converter is protection against the app lication of a reverse polarity

at the input through the use of a polarity reversal diode.

1.6.2 Specifications

1.6.3 Primary Input Power

The primary input power to the converter is +28V +0.56 Volts.

In a d d i t i o n , a sine wave r i pp le of 0.1 vol t s  peak—to—peak  up to 19 MHz may

be superimposed upon the primary unit.

1.6.4 Secondary Power

A secondary power bus of +5V +0.25 volts containing a superim-

posed ripple of 0.05 Volts peak—to—peak is provided for power enable.

1.6.5 Power Enable

The low voltage conver ter  is commanded on and o f f  by means of a

power enable control  signal .

1.6.6 On—Of f Ind ica tor

The low voltage converter  provides a high si gnal (+SV) to indicate

an “of f”  condition, and a low output (OV) to indicate and “on” state.

16
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1.4I .7 O t ~~~~ Power

Output Voltage Function Current Regulation Ripp le Sp ike
(V) (mA) (my ) (mV)

+15 Analog 15 +0.5 1 10

—15 Analog 30 ±0.5 1 10

Common ’

+5 D i g i t a l  7 . 5  +5.0  1 10

+12 Digital 2 +5.0 50 100

Common ’

+7 Re l ays  23 ÷ 5 . 0  10 ——
Common ’

+15 ED 3.5 +1.0 1 10

— 15 ED 5 .5 ±1.0 1 10

Floating

-s- H Ion 4 . 2  -4 - 1.0 1 10

—15 Ion 4 +1.0 1 10

Floating

-20 Ion 0.2 -s-s .o 5

—30 Ion 0.01 +5.0 5 10

Float tog

+20 ED 0 .2  ±5.0 5 10

F t  oat  ing

Di g i t a l  20 +5.0 10 50

—8 D ig i t a l  20 ±5.0 10 50

Common

N o t e s :  1. The separate analog and d i g i t a l  commons are tied together  at the
experiment .

E

V
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1.7 Spher ical E 1 t -~~t r I m Sensor  Task

The des ign and fabrication of a Spherical Electron Sensor with a

• globe shaped collec tor mounted within , comp letely insulated from a spher ical ly

sli~ pt-d outer grid , was the goal . These globes are fastened to a shaft which

contain cortd..tctor leads soldered to an interface connector and mounted on the

spacecraft boom .

1.7.1 Phy~si al R~~ uir i-nients

1 . 7 .1. 1  U .mensions

1. Outer  g r id  2 .2 5 0  d ia .

2.  C o l l e c t o r  1.750 d i a .

I .  So a f t  . 500 d ia .  x 1.500 long.  (between boom mount
and gr id), which is divided into 3 par ts :  insulator ,
guard ring, and insulator (.500 long each) .

1.7 .1.2 General Requirements

1. The un i t  w i l l  w e i g h  a max .  of 75 grams .

2. The sp heres w i l l  be concent r ic  w i t h i n  ±10% of each
o the r .

3. Where r e q u i r e d , i n s u l a t o r s  used must have at least
1012 ohm s of r e s i s t ance .

4. The g r i d  w i l l  be made from a material which is a
minimum of 70% open face  and be a good conductor .

5. The col lector  wil l  be made from a mater ial which
is a good conductor .

6. Devise a way of fastening the sensor to the space—
c r a f t  boom.

7. Design a qu ick  disconnect i n t e r f a c e  connec to r .

8. A guard r ing  wi l l  be provided on the sha f t  and be
connected e l ec t r i ca l ly  to the grid .

9. The guard ring mater ial w ill be made from a good
conduc t ive  m a t e r i a l .

10. All ma t ing  m e t a l i c  par ts  must be of the same mate r ia l
or plated with the same finish , preferably gold .

18
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1. 7. 2 P rob 1 em Arc~as

The most problematic arci associated with the Spherical Electron

Sensor was the design of a grid which would meet the requirements of Section

1.7.1.2 Grid Halves A & B and collector assembly.

The first task was to find a material fur the grid . With advice from

an agency specialized in metal forming, we selected half hard brass and had

perforations etched on .006 thick sheets. After several attempts to form the

hemispheres , with little success due to material fractures , this approach was
abandoned .

We ultimately found that hydroforming was the  most success fu l

method (See Fig. VI).

.020 —
~~~~~ 

I~~ — —~~~~~ ~~~~~~ .025

Hydropressed Form

.875 SPH. R. .875 SPH.R.
*Both Halves to F~ t Toge ther

Figure V Collec tor Halves Electron Density Sensor Phase 2
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Lexan proved to be .i good insulator and the decision to use i t

for all insulation problem s seemed troublefree.

The use of r~i c i i i ned me tal pi eces between the spheres and connector

negated the need of w i r e .

A Microdot connector was reworked to meet our servicing needs ,

See Figure VI I .

The boom moun t and boom ’s end design was defined and easily

configured. (See Fig. VIII & IX).

.550 Boom ID 

- - 

~~~~~~~~~~~~~~~~~~~~~~~
- 3/4—16 Thread

.750

Figure VIII Spacecraft Boon Electron Density Sensor

3/4—16 UNF Knurl O.D. Rad Edges
X .500 Deep

_ _ _  

.50 1. 00

.875 . 100

NOTES .750

1. Cold Plate (Including Thread) .00005 TILK.

Figure X Moiniting Nut Electron Density Sensor
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A continuing, search for a grid material yielded a #18 stainless

steel mesh with .006 wire easil y fo rmed into hemispheres that could be

deformed and easily returned to roper shape.

The design of a grid using the stainless steel mesh with a

support system of three circular bands to form a sphere.

The use of all stainless steel pieces minimized any dissimi—

liar metal problems.

The design was now ready for a prototype evaluation model

f o r  customer  a p p r o v a l .

The custome r (AFGL) rejected the grid design . They suggested

we redesign the g r i d  us ing  onl y 360° suppor t  band , to increase the per-

centage of open area.

A redesi gn of the grid using a sing le support band was fabri-

cated and sent again for customer evaluation .

A further increase of the open area was required , hence , a

reduction in band size was implemented .

A reduction in the size of the support band (See Fig. X) and

a change in most of the meta l  p ieces to aluminum afforded a weight sav ing

of approximately 80 grams . A Gold p late f i n i sh  on all metal parts allowed

submi t t a l  of our completed redesign to the customer (See F ig .  V I I ) .

This design was approved by AFGL and all required sensor

housings were b u i l t .
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2 .34 Dia

• 4 Ct i-44 l-4 -

~18 Stainless Steel Mesh

.l3O R

.250  R

.062

303 Stainless Ste~l Ring ~ ~ - .o82

• 2 .260  — -
~~~~~

2.300

Figure X Gr id Assemb ly Half
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1.8 Ion Sensor Scop,~

The design and fabric ation of Ion Sensor (P1~ Cla r Sensor) with

a cy iindrica l housing cc,ntainin~ i round flat g ri i s  and a collector all

wired to a cannon connector mounted at the bottom of the cy linder on the

in terface surface was the sec~ nd rejui rement f r  sensor work.

1.8.1 Physical Dimensions

1.8.1.1 Dimensions

1. The maximum o u t s i d e  d i a m e t e r  of g r i d s  and col lector
w i l l  be 3.000 in .

2 .  The dj s r ~~nce  b e t w c -n the  g r id , and gr id  and co l lec tor
w i l l  be .250 in .

3. The c o l l e c t o r ’ s conduct ive su r face  w i l l  be 2.500 in .
in d i a m e t e r .

4 .  There w i l l  be 3 g r i d s , 2 of which wi l l  have a 2 .500
in .  dia . grid area and one w i t h  a 2.000 in. d i a .  gr id
- r c a .

5. The d istance between the collector and the  top  of  the
housing should be no greater than the distance between
the c o l l e c t o r  ai~u the  i n t e r s e c t i n g  angle formed by
d rawing a straight line from the edge of the collector ’s
conductive surface through the two 2.500 in. dia . grids
to the opposite edge of the aperature ’s (uppermost and
sma l l e s t )  g r id  a rea .  (See F ig .  X I ) .

6. The unit must weigh less than 300 grams .

7. The insulat~ u:, between the conductive surface of the 12
coti ector and the mating pieces must be a minimum of 10
ohms . Epoxy board ~Gl0) wil l  be approved fo r  a l l  other
insulators. A mi nimum amoun t of insulation should be
lining the inside of the sensor for scientific reasons.

8. The grid material used must be a good conductor and
have at least a 90% open area .

9. The g r ids  (when mounted in the sensor) must be tig ht
and flat without tears or separations.

10. The 2.500 inch diameter grids must be completely in-
sulated from each other and all other components of
the unit.

1.8.2 Problem_Areas

he only p r o b le m  area e n c o u n t e r e d  was t ha t  of proper insulat ion

between the  col lector  ,in~ gr i d  s t r u t  t or e .

24 



—

1.8 .3  Design ~ 11,~LLLtL

1. The t ir s t  e f f o r t  w i S  to  im ~)r 1!v e on t he co l l ec to r  des ign

-
‘ ( cu r l i e r  desi gns w cr c  han d  made and d i t ~ i cu l t  to assemble) . A design

u s i n g  a gold p l a t ed  coppe r , kap ton , and Cl O l a m i n a t e  f o r  the  collector

~o rt i on  was imp l emen ted .  The copper was etched  to form the  co l l ec to r  and

i n s u l a t e d  f r o m  the u n i t  by a layer of kap ton  ba cked b y GlO . All the

co l lec tor  pieces were  f a b r i c a t e d  u s i n g  s t anda rd  p r i n t e d  c i r cu i t  techniq ues

thus  s imp l i f y i n g  the assembly.

2. Grids were assembled using different meshes stretched over

~nJ e j ox i e d  to etched nick el rings. To i n s ula t e  the 2 .500  in .  dia. gr ids ,

the enclosed  erea was e n c a p su l a t e d  w i t h  kap ton . The gr id  ma te r i a l  pre-

v i o u s l y u sed proved to be the best  and wa~ called for  in the design .

- r i o  Spacer //1

Grid Spacer ~‘l Gr id Spa cer #2

~~~~~~ •“
‘ 
~~~~~~~~~~

Cover _ _

Flat Head Screw -
~~~~~~~ 

~~ 
ii

2~~56 X .125 SS

25 Co l l ec to r  ~~~~~~~~~~~~~~~~~~~ I

— ~1 I I  ~, #26 Silicon

~ /~ 
~~I ~ , Ta

• , , £n suLateu ~re
2 .C - ~ingle Cr i~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I jj/~/jj/...

~~~~

~~~~~~~

if Reworked
-

~~~~ ~~~~~~~~ 

‘
~~ Connector

2.0 Double Grid

4—40 X 1.375 SS

3 0 Planar Sensor Housing

Figure XI 3.0 Planar Sensor Assembly Phase 2
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A 4—.,~~
60° Typ.

-

~~ 

I

-- —-—- -
~ —I- - -‘-

- .500

- 
~— .250 Rad . Typ.

See Detail A 
\ 2 Places

.125 Dia.  Thru Typ.
\ 6 Places

-
~~~ ~

.u- .25 0 on a 3.375 Dia.

\ Bolt Circle

4—40 Tap X .450 Deep
Typ.  6 Places on a

1.715 ~~~ 2 .7 5 0  Dia . Bolt Circle

H—i. 050—
I —.j ~~~

— .125

_ _ _ _ _ _ _  ____  

.40O~~~~• 7
- 

_ _ _  .200

I - I ~— .092
- .125 R—\ -4~

-i 
Typ . ‘

3.625 10° 

.800

.125 Dia.

________  :1 ~:. 
Typ.  

Detail A

Secti~ e -~~
— -~~

L 

Figure XII Housing 3.0 Planar Sensor Phase 2
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• J. The housing design was a s ing l e  can  shape  closed on one

end , with boom interfac .’ m o u n t i n g  flange at t h e  b ot t om  t - n ~ ircl ing the outside

diameter of the cylinder providing a inc i n c  of ~d st t-L1i n g the assembly to

the spacecraft. A grid/collector mounting shelf was located on the in—

side diameter and a connector mount at t h t r  bottom . (See Fig. XII)

4. Metal rings were designed as spaces to separate and locate

the grids and the collector. (See F i g .  Xl).

5. The initial design was comp leted and sent to AFGL for review.

This design proved adequate and a prototype was made.

6. The following changes resulted from prototype evaluation :

a) The grid open area was changed from 2.000 dia . to
1.000 dia. on the aperature grid and from 2.500 dia .
to 2.000 dia. on the others.

2.990 Dia Trim Mesh From Non—Plated Areas

• Conductive Epoxy 40 X 40 Mesh I Mil

Eccobond 56C , Gold Plate Tungsten

Catalyst :~l l

2.000 Dia 

--

- 

60° TYP

Dia Thru

.125 Dia Thrit 2.0 Grid Fabrication ,
TYP 7 Places P.C. Board
on a 2.750 Dia
Bolt Circle

Figure XIII 2.0 Grid Assembly 3.0 Planar Sensor Phase 2
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b) The aperalure grid and one of tti o 2.000 dia . grids were
changed from grids with mesh on one side to grids with
mesh on both sides. The two meshes had to be separated
by about 1/32” .

c) A cover was required .

7. The grids were redesigned using 2 sided copper clad GlO

(et ched as shown in Fig. XIII and Xlv) , with the meshes mounted as they were

when we used nickel rings . Successful fabrication of the lirst grids

was achieved but aa attempt to repeat the process failed to happen ,

for unsatisfying reasons.

8. Experiments w er e  c o n d u ct e d  in  a p p l y i n g  mesh  u s in g  ep~~x i~ -s

and was found to be very difficult , but had eventual success using solder

to affix the grid materi al allowed completion of this tasK .

40 X 40 Mesh 1 1111 —
~ 

1.0 Grid Fabricati on ,

Gold Plate Tungsten \ / P.C. Board

Conductive Epoxy
E ccobond 56C ,
Catalyst #11

2.000 Dia 
‘ 

-

~~

- 
60° TYP

~~~ ~~~~
_

;

2.990 Dia

.093 Dia Thru

• .125 Dia Thru 82C (SK X .180 Dia
TYI-’ 6 Places From P1 Side
on a 2.750 Dia TYP 6 Places
Bol t Circle on a 2.000 Dia

Bolt Circle

Figure XIV 1.0 Grid Assembly 3.0 Planar Sensor Phase 2
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