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The problem:

To design a system that will detect hydrogen fires
quickly and with high reliability plus freedom from
false alarms.

The solution:

A system that detects the flickering ultraviolet
(UV) radiation emitted by the OH molecule, a short-
lived intermediate combustion product found in hy-
drogen-air flames. In a space 2pplication, the system
discriminates against false signals from sunlight and
:ockct engine exhaust plume radiation.

How it's done:

The system consists of a radiometer unit and
signal processing circuitry. The radiometer uait co
tains quartz entrance optics, UV and visible t'l"'
and UV and visible detectors with their preampli-
fiers. The signal processing circuitry is made up of
three major logic subsystems: an OH flicker detector.
a sun discriminator, and a rocket engine exhaust
plume discriminator. The OH flicker detector circuit
registers “true” only when viewing radiation flickering
at appropriate frequencies, i.e., in the spectral region
of OH UV emission frem 2600 to 3200 angstroms.
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Unmodulated sunlight is rejected by the OH flicker
detector circuit. Rejection of the exhaust plume radia-
tion is made by comparison of intensities in two tem-
poral (frequency) regions at a single spectral point.
The signal levels at the two frequencics are compared
by a bridge and the plume discrimination circuit indi-
cates a “false” signal for incident plume radiation.

Signals from the three signal processing circuits are
applied to the “And” gate, which indicates *“firc”only
when all three subsystems give a “true” signal. A
“fire” signal gates the fire size indicator whose out-
put is proportional to the intensity of the modulated
OH radiation.

"Notes:

1. Although developed primarily for use in space
hardware, this dctection system could find use
wherever hydrogen is manufactured, used, or
stored.

Bricf 66-10368

2. Inquirics concerning this invention may be di-
rected to:
Technology Utilization Officer
Marshall Space Flight Center
Huntsville, Alabama 35812
Reference: B66-10368

Patent status:

Inquirics about obtaining rights for the commercial
usc of this invention may be made to NASA, Code
GP, Washington, D.C. 20546.

Source: Clark S. Bright

of North American Aviation, Inc.
under contract to

Marshall Space Flight Center

(M-FS-643)
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This form is to be oonm]t'!r-d for cech innovotion used in NASA work.

DEFINITION: {or the purpcse of this foro, the term INNO-

VATION is defined as ‘4 means of accomplishing a work objective either more effectively than before, or for the first time.”” The

term includes the development, invention, discovery, moulhc'xlmn or new use of a device, process, material, sysiem, or technique.

1. INNOVATION CRZ Dn £D 10 (l"numwl(;), organiretion)

Clark X. Bright, North American Aviation, Inc.

. NAME OF IKNOVATIOH

Detection of Hydrogen Fires by Ultraviolet OH Flicker Radiation

See attached disclosure 65R192
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DATE FIRST USED

DESCRIFTION OF INNGVATION (Incluls (a) prescnt use, (b) functional details, (c) enusual frctures, (d) significant diméensions, (€] quantita-
tive comparison to superseded means, (f) environmental factors that effect use, (g) cost, if significant.) (Sec Note A on reverse.)
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&, SUGGESTED APPLICATIONS (Include those that would be feasible if the innovation were modified.) (See Note B on reverse.)

Detection of hydrogen fires where system
and infrared radiation.
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must discriminate against solar

PATENT STATUS (Loce! patent adviser to supply this xr/'ovm.lwn )

PATENT AOVISER

5.
PATENTED PATENT APPLIED FOR PATENT CONTEMPLATED
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. Invention Cisclosure

DESCRIPTION OF INVENTION Docket Mo, .8 47/50_

[D':ecrlb (1) eoch now result o‘rfﬂlncu by the inveation, (1) basiz compenants, ingrediants, or stepz which ore
cembined 1o obtain such results, and (3) tho ep2ration of tha componenis, otc., which obtsin euch results.
Provide sketches or flow diagrams if haipful in vaderstending tha invention.]
h A brozdboard fire detoolion systen fer the uppor sisges of the Batura vehiclo wes
S 3 ‘developsd undor contract numbur NASD=11656 with %284, MSTC. The goal of tho fire
4 1lo repidly end with high
rolinbility and fresdem from felas elsrma, The basia of the system's operation is
the dotostion of the flickering ultraviolet (UV) radiation emitted by the O molecule,
a short=lived Internsdiute combustion product found in hydrogen—cir flsmes. Ths

<+ Goatoction pysten is to detect hydrogan fires In the nilss

i

principsl technical innovations ave tha nethods of discrinination against falss

plgnals from sunlight and the J~2 xocket engine exhaust ylume radiation,

The prinery ues of the fire dotoction pystem would bo in dotecting hydrogea fusl

«.. Tires in mipuidus end eround rocket engine statio test stands. The syaten could
alco bo adepted to dstecting hydrogin fires in loocatlons wvhare hydrogen is
pnanufeotured; usoed, or ctsred. Dixcot applications to othor fire detnction problc:Q‘
could bs nado as long sz the fires to be detsctad enit strong OH rudietion, as, for
oxenple, hydrocarben~ziy firss. Xn goneral, the principles usad in the systen can bo
applicd to nost fire dateotlon reesds, providod tho eppropriate spootral and freguoney
charasterigtics of tho fires are kmown, 3
Thera have bsen & number of firs detociors developcdtﬁhich dotaat tho radiut
enittsd by fires (820, for exeuple, Rofs. 1-6). Hogt.of thegs gyatens dotect the
infraxod euiseion, end sone only the time varying cosponsnts of tho infrered
radiation. FHowever, at leozat two coqounioa, iinnsapolie~Honsywell and HeGraw-Edison,
nanufeoture UV-scnsitive fire dotocticn eystenn, Fonz of these pystems empleys
rolieble methods of digexinination against J-2 engzins exhaust radiation or tisio-

varying polar redistion, whothor at the earth's surfacs or outcide the atmosgphsre,

Tho fire dotection syston im coumposed of a radiometer unit and a aignal processing
unit (ooo diay ren), Tao radicueter unii contains quarte entrance optica, U7 and
vieibls filtors, end UV and visidlo deteotors with thair preamplifiers. The signel
prococoing unit containg three najor loglo subsystounst (1) the ©3 flickor
dotoctor, (2) the tan dicorininator, aud (3) the rockot cngine exhaust plune
disexrininator,

Ths O flicker daotsotor subsysisn rogistora "trus® enly wh:in vieving radintion
flickering a% eppropriata frequsneies in the spsatral regicn of OF UV cnission

(2600"3200 X). Unuodulated sundlight is xejcowd%v tha 0F flicker dotootor 9"2/ 7 U)
aubeaten, 74
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NORTH AMERICAN AVIATION, INC.

Invention Disclozure

DESCRIPTION OF INVENTION Dockot No.lo 3 L2 /7 A—

~ »
[Describe(1) each new result obtoined by the invention, (2) basic components, ingrsdients, or steps which are
combinad to obtain such resulis, ond (3) tho cperction of the companents, etc., which obiain such results.
Provida sketchss or flow diagrams if helpful in undsrstanding the iavention.]

o
The technique of discrimination egainst timo-varying solar radiaticn, e.g. modulated
by atmospheric turbulence or by reflection from a vibfating misaile part, is’ the
®tyo-color” method. This method is basically the comparison of intensities in two
spectral regions, in this case one in the UV and the other in the visible region.
The ratios of these intensities are different for hydrogen flame radiation and
sunlight. In the system, the outputs of appropriately filtered UV and visible
detectors are compared by means of a bridge network. The detection of nodulated
sunlight resultis in a "false" signsl indication from the sun discriminator, vhereas
hydrogen fire readiation reesults in & “trus" signhl indication. Note that, because
of the bridge comparison technique, a small hydrogon fire will ceuse & "fire"

indication even in the presence of modulated sunlight,

Discrimination against the J-2 exhaust rediation is ééco:plished by a two~frequency
tothnique &nalogous to the two-color techrnique. Ths twoe-color technique cannot be
applied to plume discrimination beoccuse the spoctral fadietion characteristics of
tihe plume and of hydrogen fires ars quite similar, The two-frequency method is the
comparison of intensities in two tenmporal (frequency)'ragions at a single spectral
region, The flicker frequency characteristics of the J-2 plums end hydrogen flames
vere found to be dissgimilar, so that the two sources can be reliaebly distinguished
by this method. In the plume discrimination subsystem, the signal from the UV
detector is amplified and separately filtered at the two freguencies, The signal
levels at the two frequencies ars compared by a bridge. ¥nen the appropriats
frequencies (pass bands) and bridge ratio are set, the plume discrimination subsysteus
indicates a "false®" signal for incident plume redistion and a "trus" signal for
incident flame rsdiation. Again, the bridge technique allows detection of a fire

in the presence of engine exhaust plume radiation,

The signals from the three subsystems are applied to the "And" gate. The output
from the "And" gate will indicate "fire" only when all thres subsystema give a
"true" signal. The "fire” signal gates the fire size indicator; the fire size

Qutput is proportional to the intensity of the modulated OH radiatiom,

The fire detoction system is undergoing further develorment., Therefora, its final

fornm may be somewhat different from that descrihed’ioref/ - J} 57{;7

e 7 e - /S5 -6 43



DESCRIPTION OF INVENTICON

- Fi-€#3

Invantion Disclosure

-l aemi
Docket No.é.;_).z(; //' i

[Describe(1) each new result obtained by tho invention, (2) bazic components, ingredients, or steps which cre -
combined to obtain such rosults, and (3) the operation of the components, elc., which obtain such results.

Provide sketchos or flow diagrams if helpful in understaading the invonﬁon.]
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GEORGE C. MARSHALL SPACE FLIGHT CENTER
HUNTSVILLE, ALAEBAKA

Memoraondum

To . ; & Leon Da 1‘1’0[ 8’1((1—’; JI‘ 5 -CC'p DATE January 24, 1966
/A/ﬂ _
FROM Technology Utilization Office, MS-T

SUBJECT Marshall Flash Shect Number M-FS- 643

It is requested that the patent status of the above identified
innovation be supplied on the attached information sheet.
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M-FS§-643

TECHNOLOGY UTILIZATTON OFFICE
MARSHALL SPACE FLIGHT CEHTER
- Huntsville, Alabama

INNOVATION: DETECTION OF HYDROGEN FIRES BY ULTRAVIOLET OH FLICKER RADIATION
SOURCE: New Technology Report, Contract NAS8~11656

PATENT STATUS

(Indicate by filling in or checking the applicable blanks)

— o o
NASA Case No. _ 58 3 7 MSFC Branch No. _’éféz 59 i

1. PATENT ISSUED;: No }é Yes

—

A. Patent Number

B. Government Title

C. Government License

D. No Government Rights

1L, PATENT APPLIED FOR: No_ X Yes
A. Employee Inventions

1. Government Title

2, Government License
3. No Government Rights
4., Government Rights Unknown
B. Contractor Inventions
1. Government Title
2. Government License (Title Waiver Granted)

3. Title Waiver Pending

4. Government Rights Unknown
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PATENT NOT APPLIED FCR
A. Patentability
1.. Very Good Possibility Lo

2, Maybe

3. None

1k

4, Unknown

B. Government Intention
1. To file a patent application
2, Not to file a patent epplication _
3. Indefinite at this time e o
C. Employece Inventions
1. Government Title
2. Goverrment License et
3. No CGovernment Rights m____
{ﬁ. Governmant Rights undecided
5. Employee interested in filing a patent epplication
D. Centractor Inventions
1. Govermment Title __X_

A

2, Govermment License (Title VWaiver Grénted)
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