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1. GENERAL

This report covers the design, 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 report covers the
modification of spectrometer RM-60 to convert it from a
rocket-borne instrument concentrating on plage areas of
the sun to one measuring full disc solar fluxes.

The principal engineers on this contract were

Mr. John F. McGrath,
Director of Mechanical Engineering, and

Mr. Jeoseph EB. Padur,
Project Physicist.

Work in the field of electronics, including the flight elec-
tronics and ground support equipment (GSE) modification,

was subcontracted to TRI-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. Burke,
and George W. Guay of Comstock & Wescott, Inc., and Messrs.
Norbert F. Robertie and Timothy A. Doyle of TRI-CON Associates,
ine.




2. RELATED CONTRACTS

The following contracts have preceded the contract covered
by thils report:

AF19(604)-1097, 1954 to 1956.

Contract concerned with development of a soft
X-ray radiation source and an associated high
vacuum system.

AF19(604)-1889, 1956 to 1959.
Measurements of EUV and soft X-rays.

AF19(604)-5693, 1959 to 1961.

Investigation of extreme ultraviolet solar
radiation and clarification of role of photo-
electron emission.

AF19(604)-7496, 1960 to 1963.

Development of a number of rocket and satellite
monochromators and retarding potential detectors.
Specific reference is made to the Final Report
AFCRL-6U4-773 of this contract.

An assoclated contract which ran concurrently
with AF19(604)-7496 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.

AF19(628)-4317 was an extension of AF19(604)-7L96E.

Contract AF19(628)-5188 covered a further extension
of this work.




Contract F19628-68-C-0239 covered an extension
of the work performed under the former contract
and preceded the work covered by this report.

Contract F19628-72-C-0048 covered a modifica- .
tion of a Double-Deck EUV Spectrophoftometer.

Contract F19628-72-C-0254 covered design, develop-
ment, and fabrication of a double spectrophotometer
consisting of one grazing incidence and one normal
incidence grating spectrophotometer.

Contract F19628-73-C-0253 covered design and fabri-
cation of two double-deck solar extreme ultraviolet

spectrometers.
Contract F19628-T74-C-0002 covered design and fabri-
cation of a normal-incidence extreme ultraviolet
grating spectrometer.
Other contracts carried out by Comstock & Wescott in the field

of space instrumentation, but not directly related to this
contract, are:

AF19(628)-253 - Research directed toward Design of
Instrumentation for Investigation of Aerospace by
Rocket and Satellite Probe Techniques.

AF19(628)-4988 - Rocket and Satellite Probe Techniques.

F19628-68-C~0307 - Continuation of AF19(628)-L4088.

F19628-72-C-0027 - Continuation of F19628-68-C-0307.




ROCKET SPECTROMETER NO. 60-B

General

e

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-
centrating on plage areas of the sun to one, RM-60-B,
measuring full disc solar fluxes. The original
instrument contained two scanning carriages cover-
ing the wavelength range of 558 te 3102 in one deck
and 2208 to 12208 in the other deck. The modified
instrument retained the coverage of 552 to 3102 i
the top deck but the bottom deck was changed to
concentrate on four discrete spectral regions
centered at a specific wavelength. The four center
wavelengths were: 2843, 6303, 9152, and 1206%.

Some modifications also were carried out on the
electronics of the auxiliary experiments of RM-60,
namely, the electron spectrometer and the side-viewing
photometer.

Redesign and Fabrication

In order to carry out the above requirements, some
effort was afforded to redesign and fabrication of
necessary components. It was necessary during the
time period of this contract to investigate produc-
tion problems with the CEM detector manufacturer,
necessitating the purchase of new detectors for both
decks of thils instrument. These problems were enum-
erated in AFGL-TR-76-0160.




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 thereforé should be made to
AFGL-TR-76-0160.

Modifications
3.3.1 Top Deeck

(a) Four new CEM detectors (purchase,
test, wire, and assemble).

MgF2 coating on the two shortest
wavelength detector cones (those

covering 508 - 1018 and 968 - 159R%).

Hour: 0858 (.12 7mm) \exit slits for
calibration.

One .005" (.127mm) entrance slit
for calibration.

One .002" (.0508mm) entrance slit
Eor s Bl ighith

One entrance slit assembly mount.

One 5mm slit height limiter.

Rewiring of CEM units to amplifiers
and harness.




3.3.2 Bottom Deck

(a) Four new CEM detectors (purchases,
test, wire, and assemble).

(b) New carriage for four selected
wavelengths.

(c) New belt for carriage drive.

(d) New limit switch assembly.

(e) Four .005" (.127Tmm) exit slits.

(f) One .002" (.0508mm) entrance
Cllalier

(g) One entrance slit assembly mount.

(h) One 5mm slit height limiter.

(1) Change step rate from 100 frames
per second to 10 frames per second.

(j) Add double step capability to cir-
cuit board.

(k) Rewiring of CEM units to amplifiers
and harness.

3.3.3 Electron Spectrometer

B T e e e e

(a) Construct two new electronics boards.

(b) Rewiring of electronics to experiment.




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 section of the rocket payload in

RM-60-B without any electronics board changes.

3.4 Assembly

i R |

RM-60-B (Mechanical)

Eight new CEM detectors (two having MgF
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 thelr respective amplifiers and plateaued

2

prior to assembly and wiring on their respec-
tive carriages. An optical alignment test

was carried out on each deck, wherein the

exlit slits were adjusted parallel to their
respective eritrance slit prior to calibration.
An internal assembly drawing, Figure 1, illus-
trates the design of the original instrument.

Item 22 (Channeltron carrier assembly of bot-
tom deck) has been replaced during this
modification by the assembly illustrated in
Figure 2.

Table I lists the technical characteristics
of the modified instrument.







»@ e @
&\ ®
e. !
N
9 0 (1 12
P
< 10 3
®
) _9f
; 5 ) i
Ol
R .
O,
2 ® 12
£
\I
el 5
-] D@
| I 4 O- ®

22 [CuannE TRON
21 |GUIDE RAIL

19 | HEX NUT
18 | PaN w0

12 | S0C O CAR

i
:
i

+
T
DLTMAL SE UMY vy
| maon w0 e
£ W91 SAL T
\ -
032
o - o =

—rvn

Figure 1. 1nternal

5032 EUV



vy

22 [CHANNELTRON CARRIER ASSY (8Tm O 799 [
2! |GUIDE RAIL TRARS A 2055 -1 '
20 | BUTTON HO SCREW [*2-S6unca k| ST STU 3
19 | HEX NOT ®4-30UNC | ST ST a
18 | PAN WO SCREW AOUNC: 3 G| 8T =T _ a
\7 |conNECcTOR Oam IS S ITT CANNON s
18 [GRATING MOUNT aAsev C1228-2 1
15 | SOC HO CAP SCREw -douncr g Lo | ST sTo a
14_|GRATING MOUNT ASSY. ci2285-) T
13 [S0C HD cAP scRew ~32aer®, 5| ST SO )
12 [BUTTON HO SCREwW ‘6-32uncr R =T ST 4
11 _|HEAD PULLEY ASsYy cl1227 '
10 _|FLAT WD SCREW -OUCx J G | ST sTL a
® |CHANNELTRON CARAEA (ToP O 79® 7
@ [BUTTON —O scRew M-320C - 5| 5T s e
[7 [BeCT oawvE Assv S ®co [
6 |TAKE -US mu.E:LA.m C Boo 2
S [SOC HO CAP ecREW "32UCa40] ST STC 2

a HO CAP SCREwW S4OUNCH .3 | 8T STU a
3 _|eoc HO CAP SCREwW B8N 9 5| ST ST 3

AL TRAP A 2307 {

| |[MONOCHROMATOR HOUSING | E 389 |

e arscwmon - veremn || ol lfd

T

i)
Rt en [S3iss || COMSTOCK & WESCOTT INC

9 Figure 1.

SURASE PN A OR5 Ot
i e sy J Aw GaY "
n OLTMALS U UMY ANLTY | RNAL ASSEMBLY
I T i e % 5032 UV SCECTROMETER
3 e oAt E
2 e N6 | E 391
] LAY P T S Yi_eee w6920 L o a2

internal Assembly Model
5032 EUV Spectrometer 2?

p—




adand 1y

o ) nwa] § Sor oS !-u:....rlhr RLED '.‘.uf! i

Q.E!.L 5 o e o |
re8a 1961€ |q . 1c08] OOnw

+

= ow shuvvo | o 100 3000 | s

suony '
NI . [ i €A SO
S5¥ HAIYD NOULTINNVHD ono

OO MO

-.h.rumg(nndl c=Zo-eL
‘ONI "L1ODS3IM.®B MD0LSWOD | ..., "~ o o)
ez 5n
o l“-l WO TR O AN LY UMD

-
w

L HIEYD NOY I INNVHD)
' ~FDvH I THNNI0) AGSY ICL OFL 20
<1 (.S') __ASSv_doiomiaa
- . WIDIAT ' MIAYOS
'

1

_,

v

(.S€) ASSY HHCOIDTL3Q
1138 H3igbv>

vy 301ND!

MBS HIOINOHS LT39
Nidd WiHONS INse

B e S LS OH 1w 13 ‘M90S

D162 =~onnow . CH 930N I8 ‘M3u0S

ABAUNIANG NChr di71D 3Nag v
200 NOIS2] Digd H3DVdS LIVHS
DOSSY WO - [, o ASSY HII WY
et e ) Sey = ONIv 38
Duviesl 2 DN H3Nv) 3y

DVEZ N Ov-va £l SVD OH 308 “M3HDS
Nid LOAId

DeIwes L €c. oNIg H3NIvi3Y

2olalziolalal~ lofol<|mlal-| #

9ofn




ww G
WHMI ¥e'¢e
(deas arqunop) o9s aad sdajgs (T
298 ¢
ww JeT*
0¢

¥902T ‘G16 ‘0€9 ‘nge

WD &

ww JetT*

eoTTdoa prod wuw/3 00€

wur 8040 *

uw G
WHMI Yce™o
098 aad sdajs QT
298 QKT ~
uw 96090 °
oowT
¥OTE - ¥5S

(syg3duaraaeMm 3sajaoys

OM9] UO $3dU0D pPajzeod m&wzv
WIO &

(uotjeaqire)) ww JeT”
(WITTA) uww goGo "

BOfTdoa pTod ww/y 0021

(uotjeaqire)) wu NNHWV
(IUBTTA) ww gOGO”

Nooq wo3jjofq

g-09 °“ON UHLIWNOHLOULS [LHUMNDOH J0 SOLLSTHHLOVHVIHD TVIINHOMI

Yoo doy,

I 414V

JDYTWTT JYITAH TS
uopgnrosay

aqey Jurddasg

urdg Jo uofjr.ang
dags gad aourwgsiq
urog Jad sdajg

PRABA0) SYJBUDTIARN

£.10392232(]

ITTS 3E¥A

dupgean

ATTS PourauUY




no

3.4,

3.4.3

RM-60-B (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-
fied instrument is given in Figure 4.

Auxiliary Experiments

The auxiliary experiments originally built

for RM-60 were used on RM-60-B. However, the
analyzer voltage steps of the electron spec-
trometer were changed from the original ones
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-B
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 RM-60-B but were
mounted with the photometer detector in a new

rocket extension below the main instrument.




e

Test and Delivery

Prior to delivery to AFGL, a preliminary accept-
ance test was carried out at Comstock & Wescott.
This test included the operation of the instru-
ment with the GSE through all of the necessary
bench functions. An addendum to the brevious
"Test and Acceptance Plan for RM-60" was submitted
to AFGL to encompass the modification introduced
into the operation of the instrument. The instru-
ment was delivered to AFGL for further acceptance
testing and calibration. No launch support
services were supplied under this contract.

14
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