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1. GENERAL

This repor t covers the des ign , development , and engineer-
ing activities of Comstock & Wescott , Inc . in support of

a research program of the Air Force Geophysics Laboratory

(AFGL ) . The work discussed in this repor t covers the
modificatIon of spectrometer RM—60 to convert i t  from a

* rocket—borne instrument concentrating on plage areas of

the sun to one measur ing ful l disc so lar f luxes .

The principal engineers on this contract were

Mr. John F. McGrath ,
Direc tor of Mechan ical En gineering , and

Mr. Joseph P.  Padur ,
Project Physicist.

Work in the field of electronics , including the flight elec-

tronics and around support equipment (GSE) modification ,
was subcontracted to TEl—CON Associates , Inc. and was con-

ducted under the direction of Mr. Chester G. Kuczun and

Mr. Robert S. Hills. Other technical contributors to the

contract were Messrs . Charles W . Peterson , William F.  Bur ke ,
and George W . Guay of Comstock & Wescott , I n c . ,  an d Messrs .

Morbert F. Robertle and Timothy A. Doyle of ThI—CON Associates ,
In c .
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2. RELATED CONTRACTS

The following contracts have preceded the contract covered

by this report :

AF19(604)-1097, 1954 to 1956.

Contract concerned with development of a soft

X—ray radiation source and an associated high

vacuum sys tem.

AF19(604)—1889, 1956 to 1959.

Measurements of EUV and soft X—rays.

AF19(604)—5693, 1959 to 1961.

Investigat ion of extreme ul traviolet solar
radiation and clarification of role of photo—

elec tron emiss ion .

AF19(604)—71196, 1960 to 1963.

Deve lopment of a number of roc ket and satellite
monoc hroma tors and retarding potentIa l detec tors .
Specific reference is made to the Final Report

AFCRL—64—773 of thIs contract.

An associated contract which ran concurrently

with AF19(604)—7~496 was AF19(628)—2975.

This was concerned with research into the photo-

emission properties of materials and with the

investigation and development of various spectro—

scopic Instruments.

AF 19 ( 6 28)~~L43l7 was an extension of AFl9 (60~~)—7~ 96.

Contract AF 19(628)—5l83 covered a farther extension
of th Is work .
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Contract Fl9628—68—C--0239 covered an extension

of t he wor k performe d under the forme r con trac t
and prece ded the work covere d by t his repor t.

Contrac t F19628—72—C—0048 covered a modifica—

tion of a Double—Deck EUV Spectrophotometer.

* 
Contract F19628—72—C—025’4 covered design , develo p-
men t, and fabrication of a double spectrophotometer
cons isting of one graz ing inc idence and one normal
incidence grating spectrophotometer.

Contract Fl9628—73—C—0253 covered design and fabri-

cation of two double—deck solar extreme ultraviolet 
*

spectrometers .

Contract Fl9628—74—C—0 002 covered design and fabri-

cation of a normal—incidence extreme ultraviolet

gra tIn g spec trome ter.

Other contracts carried out by Cornstock & Wescott in the field

of space ins t rumen tat ion , but not directly related to this
con trac t , are :

AF19 (628)—253 — Research directed toward Design of
Instrumentation for Inves tigation of Aero s p ac e by
Rocket and Satellite Probe Techniques.

AF19(628)—)4988 — Rocket and satellite Probe Techniques.

Fl9628-68-~ -O307 - Cc~~t i n ua t~~on of l 5 2 ~~) — ~~9 g 8 .

F19628—72—c.-0027 — ContInuation of F~~ 62~ —~ 8— O—J 3O 7.
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3. ROCKET SPECTROMETER NO. 60—B

3 .1 General

• The objective of this modification was to convert

rocket spectrometer RM—60 (described In detaIl in

AFGL—TR—76—0160) from a rocket—borne instrument con-

centrat ing on plage areas of the sun to one , RM— 60—B ,
measur ing ful l disc solar f luxes .  The or iginal
instrument contained two scanning carriages cover-

ing the wavelength range of 55~ to 310~ in one deck

and 220~ to l220~ in the other deck. The modified

instrument retained the coverage of 55~ to 3l0~ in

the top deck bu.t the bottom deck was changed to

concentrate on four discrete spectral re gions
centered at a spec if ic wavelen gth . The four cen ter
wavelengths were : 2814k, 630~~, 9l5~~, and 1206~~.

Some modif ications also were carr ied ou t on the
electronics of the auxiliary experiments of RM—60 ,
name ly , the electron spectrometer and the sIde—viewing

photometer.

3.2 Redesign and Fabrication

In order to carry ou t the above re quiremen ts , some
e f fo r t  was a f for ded to redes ign and fa brication of
necessary components .  It was necessary dur ing the
time period of this contract to investigate produc—

tion problems with the CEM detector manufacturer ,
necess ita ting the purchase of new detec tors for both
decks of this instrument . These problems were enum-

erated in AFGL—TR—7 6—0l60.

5
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Some of the mechanical and electronics modifications

listed below are dimensional changes of components

thereby requiring replacement of some subassembly

parts used in RM—60 whereas others are entirely new

components. Where no reference is made to a spe—
• cific component or assembly, it is then the same as

used In RM—60. Reference therefore should be made to
AFGL—TR—7 6—0160.

3.3 Modifications

3.3.1 Top Deck

(a )  Four new CEM detec tors ( purc hase ,
test , wire , and assemble).

(b) MgF2 coating on the two shortest

wavelength detector cones (those

cover ing 50~ — l01~ and 96~ — l59~~).

(c) Four .005” (.127mm ) exit slits for

calIbration .

(d) One .005” (.127mm ) entrance slit

for calibration .

(e) One .00211 (.0508mm ) entrance slit

for flight .

(f) One entrance slIt assembly mount .

(g) One 5mm slit height limiter.

(h) Rewiring of CEM units to amplifiors

an d harness .

6
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3.3.2 ~ottom Deck

(a )  Four new CEM detectors ( purchase ,

test , wire , and assemble).

( b ) New carriage for four selected
wa’relengths.

(c) New belt for carriage drive .

(d) New limit switch assembly.

(e) Four .005” (.127mm ) exit slits.

(f) One .002” (.0508mm ) entrance

slit .

( g ) One entrance sl it assem b ly moun t.

(h) One 5mm slit height limiter.

C i )  Chan ge step ra te from 100 frames
per secon d to 10 frame s per secon d .

Ci ) Add double step capability to cir-

cuit board .

(k) Rewiring of CEM units to amplifiers

and harness .  :

3.3.3 Elec tron Spec trome ter

(a) Construct two new electronics boards .

( b ) Rew iring of elec tron ics to exper imen t .

- - - —- --- -- •—~~~—••--— • • -—----- ~~~~~~ —•~~-.~-----—-- •• —-- •- -•, .-• • ___l.illI~~~
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3 . 3 . 4  Side Viewing Photometer

• The electronics boards and detector assembly

as an auxiliary experiment of RM— 60 were re-

moved from the original housing and relocated
- 

in another sect ion of the roc ket payload In
RM—60—B without any electronics board changes.

3.4 Assemb ly

3.4 .1 RM—60—B (Mechanical)

Eight new CEM detectors (two having MgF2
coated cones) were positioned into the

• stripped Kel—F holders from which the origi-

nal eight detectors were removed. They were

potted into place , assembled with and wired

to their respective amplifiers and pi ateaued

prior to assembly and wiring on their respec-

tive carriages. An optical alignment test

was carried out on each deck , wherein the

exit slits were adjusted parallel to their

respective entrance slit prior to calibration.

An internal assembl y drawIn g , Figure 1, illus-
trates the design of the original instrument .

Item 22 (Channeltron carrier assembly of bot—
• torn deck) has been replaced during this

modification by the assembly illustrated in

Figure 2.

Table I lists the technical characteristics
of the modified instrument .

8
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3 . 4 . 2 RM— 60—E (Electronics)

The frame rate (or scan step rate) of’ the

bottom deck was changed from 100 frames

per second to 10 frames per second by adding

a 10:1 frequency divider to the timer cir-

cuit of the motor drive/timer printed circuit

card. The motor drive section of the same

board was also modified to step the motor

twice during each frame . A schematic of

the updated motor drive/tImer board Is given

in Figure 3. A timing diagram for the modi-

fled instrument is given in Figure 4.

3.4.3 Auxiliary Experiment s

The auxilIary experiments originally built

for RM— 60 were used on R~i— 6O— B. However , the

analyzer voltage steps of the electron spec-

trometer were changed from the original one s

and a new circuit board was required. The new

step generator/drive schematic is illustrated

in Figure 5. Since the electronics cards were

mounted on top of the instrument in RM— 60—~
rather than In the detector assembly at the

rear of the electronics package (RM— 60), the

five electronics boards were redesigned and

incorporated into two newly constructed cards.

As mentioned previously, the photometer cards

• 
built for RM— 60 were used for RN—6 0—B but were

mounted with the photometer detector in a new

rocket extension below the main Instrument.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~—~~~~~~~ - - --VV-—~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _



— --V—- V . V -- 5VSV.*VV_.V_V~~5V-s~~~~~~~~

3 . 5  Test and Delivery

Pr ior to del ivery to AFGL , a prel iminary acce pt-
ance test was carr ied out at Coms toc k & Wesco tt .
This test inclu ded the opera tion of the ins tru-
ment with the GSE throu gh all of the necessar y

bench functions. An addendum to the previous

“Test and Acceptance Plan for RM—60” was submitted

to AFGL to encom pass the modif ica tion intro duce d
into the operat ion of the instrument . The Ins tru -
ment was delivered to AFGL for further aQceptance

test ing and ca librat ion . No launc h suppor t
services were supplied under this contract. 
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