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1.0 SUMMARY

Con!ract NAS3- ?0513 was originally awarded to Lockheed Georgia Nuclear Labora-

tory for the design, fabrication, testing, calibration, and delivery of two each pre-

production models and four each production models of a two-phase hydrogen quality

meter. Several modifications were subsequently added to the contract; including

tii,.- design and testing of a more accurate version (1^'') of the quality meter; hov.-

ever, as finally amended, the contract required only the two pre-production models

of Phase I of the original contract. The designation of these two models was clhcinged

from "pre-production" models to "engineering test" models. one of the units was

tabrrcoted from aluminum, while the other was fob ricatecl horn 347 stainless steel as

required by contract modification.

The: two engineering test models were tested in accordance with a NASr, approved

^;clity Test P rcgram (OT. I -301), and their per-forr-nance satisfied the rcquircmcnts

set forth in clI tots.

the engineering test models viere designed ar,1 tested in ccco,dc.nce ^riith NASA spec-

ificcations (Appendix C ) with no exception> tc.r:en to the specifications.

1 he entire program was conducted in accordance wi th a NASA approved Ouali ty

Assurance Plcn with one exception; i.e., at the time t'iat the pre-production clt:sig-

nation was chancj : to th ,-- eng ineering test model dc-'-notion. 'i ce rproi;red quality

of workmanship vras waived and the DCAS° was only responsible for c,ualtty ire instru-

ment performance, and for adherence to requirements governing the use of components

and parts.

Monthly progress reports wcrF_ written for the entire duration of the program.

r



All data on porahydrogcn properties were taken from Reference 1 .

1 _ 1herinodynamics and Relaf-d Pic;pCi— ties of Parahydrogen from the triple Point

to 100
0

k of Pic-ssures to ;'•'0 ,atmospheres, N3S Monograp l, 91r, Au?ust 1955.
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2.0 THLORY OF OPERATION

the objective of the prog ► am was to desiCn, fabricate, test, and calibrate a device

Which v:ould, under specified operotin- conditions and accuracy, indicate the ratio

of dry vapor to wet vapor being vented through the device itself.

In order to determine the quality c,f a wet vapor it is sufficient to know the density

of the dry vapor, the, d_ns*-ty of the liquid, an d the densit;i of the wet vapor. Qual-

ity is defin--d as follows:

(11

m
v 

+ m^

where	 m =
v	

mass of dry vapor.

M; =	 mass of wet liquid.

the assumption that the saiuratcd vapor pressure - temperature relationship is valid

was rnry de throughout tloe analysis. This assumption permits the saturateu vapor den-

sity and th:, liquid density to be obtained from a measurement of pccssurL!.

Qualify can also be written:

v	 v	 a

where	 P 	 density of vapor.

V -v	 volume of vapor.

/gyp 	 -	 de nsity of liquid.

V	 -	 total vo lurne .

PC1 =	 d;:nsity of vap^; li;iurd mixture.
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The above equation can be re:luced to th,: follov ing:

P	 P - Pz

	

0 --	
v	

` 
a	

`
Pa P  - Pk

PV 
is measured directly with a pressure transducer while pa is measured directly Yvith

a boo gage. The parenthetical term in the above equation is not equated to 1 as

originally proposed, bit na is corrected to a function G 
c 

which greatly reduces the

formula error over the ranges cf all parameters. Appendix A gives a treatise on G
C

and the results of its use. Q is electro n; --ally computed from th;, individual param-

eters f) and G

	

v	 c

Pv is approximated as a stra ight-line function cf the vent tL'hC p ressure as shown in

Figure 1, thus considerably simplifying the hardware involved in the measurement.

A pressure transducer having a linear output with pressure is used.

The P
a 

beta gage used TL- 204 as tie beta ray source and a diffu=ed jur.ction silicon

dicde as + detector. The desir,j sl;;pe fur flw count rate versus P curve is Ob-

tained by:

(1) choosing an appropriate beta ray enlo rgy and

(2) properly determining the s:;uree to detector separation distance.

'I L--2.04 vic;s chor ^n as the pure beta emitter with an energy nearest to satisfying the

requi-emen ts of this in trr^ment. Sources that emit ga^nima rays in addition to betas

give unwanted detector backgrounds. The source to detector separation distance

was determined such that the count rate versus p
a 

curve provides equal statistical c,c—

curacy in p
a 

at both minimum and maxir gu	
a

m f) . The count rate versus the eorrt cLted

P is given in figure 2.
a

4
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The P /p division	 accomplished by an arithmetic amplifier trot provides a 0 to
V a

5 VDC signal repr..s, , nting quality from 0 to 100;;. A block diagram shoving major

components and component eharoctc ristics is shown in Figur^ 3.

Fundamental!, , , the diffused junction detector is u lu;g,^ p-n junction diode consist-

ing of a thin diffused layer on one side of a hig t r purity p-typ.- silicon wafer. When

charge carriers created by a chuiged particle incident on the detector arc separate4

by the electric field in the depletion region, trey attain a drift velocity. T11^2 mo-

tion of these carriers in the field induces a voltage in on external circuit. Pulse•

rise times on the order of nanoseconds are typical.

Pulse height stability over a wide temperature ranee is not real good with diffused

junction detectors. For applications such as 0-iis temperature control of the detector

is required. Pulse heigl ► t st:.' ility is essential for proper performance of tliis instru-

me nt .

the beta gage section of the quality meter is constructed to be incorporated in se,ies

with a vent line. It is of rectangular cross section which permits precise flush rriount-

ing of the detector-source windows with the tube wall. 100% "viewing" of the Ly-

drogen fluvi is attained witi-, the beta gage. Detector and source windows arc ree-

tongulnr. 11.is fenture hermits incremental volumes of flo,ving hydrogen to spend

equal time in the viewing urea, regardless of position. Of course it is desircble that

tt— flov:in .9 liquid be in the for,n of very fine droplets distribut-d uniformly throu,;h-

out the vapor; however, it is expectAl that needle-like drops may exist ut times.

If nucdle-like drops do exist, 'their effect on the beta gage count rate is depcncic•nt

upon the position of the drop between the source and detector. An ana!ysis of the

;. iation in gage sensitivity to liquid drop position in Oie viewing volume was per-

farmed. The r:'sults '_-f this analysis are shown in Figure 4 in the form of iso-sensitivity

lines. The probability of observing a drop v.-i th a sensitivity between any two i so-

SCMIHVity lrrleS d ivid ed by the total a R area. a and 3 are the reet0r:JLJl:.r

7	
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Ê
 a	 a	 5	 ^p u

a .o	 UQ	 V_	 ° o' ^, ^ir-^ off' ^',° ^°o ^^ >^^ ^ o. 	 w_	 -•>	 C >	 O v do 0  *DC	 -ŵ
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1
coordinates of the detector window.

The error analysis as shov/n in Appendix A was- the theoret', _ul error anrjly^is presented

at the d::sion revie%v in late 1965. The finally tested instrument was much more ac-

or curate than this analysis predicted, because of the following reasons:

(1) 'fhe parenthetical term in the equation,

P	 P - P.
G? == Pv l pa - P̂^)

i	 a	 v	 I

1

	

	 is not equated to 1, but o correction is actually made os discussed in Ap-

pendix A; hence, greatly reducing the formula error.

(2) The Bourns 441 pressure transducer was not used; instead, a temperature

controlled strain gage pressure transducer roanufoctwod Uy Statham was

used. This greatly decreased th,- pressure transducer error, Figure 5 shows

the strain gage transducer error in comparison with error introduced by the

Bourns 441.

During the preliminury design phase of this program the problem of possible liquid hy-

drogen filming of :,ource an d detector windows was given careful consideration. Very

thin films of liquid on the windows could give tremendous errors in the measurement

of 
Pa 

ond; thUS, rrl dUahty. It was SUSp4ctc:d that SC'_- type O f :'III; c ^'^arUtUr'

might be required at the duality m-, ter flo ,.r inlet to uniformly distribute the liquid

throucr'iout the floe,,/ volume to discourage filming on walls and windows. The design

of on effective separator is met straightforward. Phenomena occurring under gravita-

tional forces cannot be used to predict happ ,:nings under zero gravitationol forces,

but it w;,s decided tfrat infon .cticn concerning the existence of a film un.'er 1 g e%ould

be beneficial. If a film did occur under 1 g force, then some type of gas-liquid mixer

v:ould have been essential. Because of increased rc`es of cap '"arity, film problems

10
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are expected to be enhanced under zero gravity.

An experim,nt to deterrnin:! whether or not a 1_11 2 fi Irn v, , as present either on the de-

tector fuse or the face of the source during the flow of hy drogen mixtures of less than

1000,(o quality was d^signeJ. Results sho%vcd that no hy drog er-r film existed on the

windows in this 1 rj experiment. A detailed descripticn of the experiment is given in

Appendix D .

Irrstrum.nt specifications insinuate an instrurn_nt operatin3 pressure ran-l '- of - 0 to

55 Asia with an accuracy of :^:5°,0 over the 500,o to 100` quality range. Obviously

as the operating pressure approached J psia, the error in 
fw 

and; th-.,s, in quai'rty

bec^)ries very large. Because of file type of the equation to be solved for duality

(Q 
Fw

/Pa ), errors in 
nv 

and pa must be considered as percent of value, and not

percent of range or percent of full scale. A given value of Q can be gotten from an

infinite number of combinations of p and to . P,s a result of these ccr,siderations
V	 a

10 psia was taken as t he minimurn operational pressure, and accuracy requirements

were mot dovin to and below this pressure. The range of j) is then competed to be

0.05 i,/ft 3 (10 psia,	 100C.o duality) io 0.5T
a

lb/ft 	 (55 psis, 50°'o quality).

12



3.0 INSTRUMENT DESCRIPTION

A complete set of drawings is furnished with this report .

Two versions of the quoiity meter have been fabricated. One has the beta gage vent

flo•'/ section constructed of aluminum while the other has this some section constructed

of 347 stainless steel .

Overall instrument length is approximately 13 inches, and its weight is about 15

pounds. The electronic co:npartment, v;hich also contains the temperature stabilized

n:-"cc ► ir? trans ducer, is 2,0 c;;: z: ln:.he_ '^ - , : I J rrw, contoi, ► s some 250	 = :As

on 5 printed circuit boards, and is attached to the beta gage section with a thermally

insulc.'ting Kel--F ring. Heat loss t{ g rouch this ring is approximately 3.5 watts with a

5000 E temperature differential across it .

As shown in the Pock diogra,-n the electronic circuitry consists of a pre-amplifier, an

amplifier, on in}egral pulse height selector circuit, a scaler, a leg count rate meter,

an arithmetic amplifier, and a power supply. the unit has a po ,..,er consur pition of 5.6

watts when neither the pressure transducer heater nor the c•'_-tector heater is on. The

pressure transducer heater dissipates 16.4 	 during its "on" period; however, dur-

ing normal operation with LH2 this heater has a 30%on, 70'ooff cluty cycle. This

gives an av,2rage power consumption for the pressure transducer heater of al_-aut 4.9

watts . The detector heater dissipates 4 v;atts of pc), ,-,, c	 "on" period - it's

"on" period during operation; i.e ., LH 2 flow) is about 46/oof the time giving an

averar^ power consumption of approximately 1 .6 watts . Tkis gives an overa5e total

power consumption of 12.1 ^:-ctts for the instrument .

Input voltage to the power supply is 22 VDC. The power supply provides a 4-35 VDC.

and a --12 VDC for op_erction of pulse and computing circuitry, and +100 VDC for

detector bits. Th- pressure transducer amplifi::r, the pressure transducer hector, and

1
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the detector heater all operate from the 28 VDC input. The pre-amplifier, amplifier,

and pulse height selector circuits are each in individual compartments within the elec-

tronic compartment. Th': was required to keep mutual interference to a mininium.

As required by specifics tions, the 23 VDC minus, the signal output minus, and the

case ground are all isolated from each other.

The beta source consists of T1-204 deposited and bound io an area of approximately

2.1 em. The &:posit is of such thickness that self absorption is of very little concern.

The source was fabricated by Monsanto Research Ccrporation using techni ques especially

developed for this program.

Source activity is a nominol 30 millicuries at the time of purchase. The source hous-

ing assembly ollo vf• s a manual "window" adjustment to account for source decay. Tihis

adjustment is designed for uecay corrections for a p-riod of u! least 4 years.

The source is covered with 0.001 " monel .

The detector is a diffused junction silicon type, approximately 30'0 millimeters thick,

partially depleted with 100 volts bias. Detector capacity is a nominal 75 picofarads.

Room temperature leakage current is approximately 0.5 microamperes. The detector

^,as furnished by the Solid State Department of Fi,:rshaw Chemical Company.

The detector is assemblecl into a housing for temperature control purposes . lhis hous-

ing utilizes vacrro and Kel-F for thermal ir„ulc:tion, while the detector control

temperature is about 200C. Power required for this temperature control :: • ith c Q T

of 2YOOC is cn overage of about 1 .6 watts. The detector housing is sealed •.vitn a

vacuum of about 10
-4

 min Hg . No real effort 	 made to reach a high vacuum in

this case . The arrangem^nt of detector, heater, and the rmostat inside the detector

housing was carefully designed to minimize noise "pickup" o. the detector leods .

14



During r, ianufacture and instrum: rrt preparation for calibration, certain procedures

were established to simulate actuel creratienal conditions. Two of these manufacturers'

test procedures (MTP309A and VJP309B) have particular significance to ony u_er of

then instrument; therefore, they are given in Appendix E .

The P a measurement is rude by a beta source and silicon detector, the detector hav-

ing about 100 PF of junction capacitance. The source is thalium 204 v.hich is not

monoeneryetic but emits an energy spectrum. The maximum energy in tl'e spectrum is

760 KeV, but the p--c',, of the spectrum i; at about 250 KeV. All of the betas lose

energy before they reach the detector because of tine windov:s and the hydrogen they
I

ru,, :...ouDh before they re gion trio	 ',H,c lover energy betas lose morn energy

than the higher energy betas. As a result the pulse height spectrum is typically that

shown in Figure 6.

The signal from the detector is fed through a preamplifier, amplifier, and discriminator

to obtain a count rate representing the density of the hydrogen mixture . Referring to

Figure 6,	 it was decided to discriminate approximately at channel 22 since this gave

maximum count rate without having significc:rnt noise counts. Channel 22 corresponc's

to about 90 KeV.

At .061 Ib/ft 3 and channel 22, counts per chennel - 	 1,;140

counts above channel= 119,000

At .54 I b/ft 3 and channe 122, counts p(: r channel=	 I , _„ V

counts above channel= 74 , 000

Thus, at .051 la/ft 	 I%change in discriminat .? level =- .2 channel == 268 counts

.22:51' of 119 1 000

At .54 I6,/ft 3 , 1 0,0'chanc in discriminate level == .2 chonnal = 318 counts

_ .43110 of 741000

D;_crimin,atin3 at 50 KeV, the count rate versus hydrogen mixture density is Cs sho•:.,n

15
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in Figure 2.	 From this figure it may be seen that near minimum density; i .e .,

.061 lb/ft 3 1 the slope of the curve is 1%choncc in count rate per 3°ochange in

d;n;ity. Furthermore, at ma{imam density; i.e., .54 lb/ft 3 , the slope of the curve

is J%change in count rate per .13°ochange in density.

It follov/s from the above relationship; that if the pulse height discrimination level

drifts 1 0/0'the mixture density error will be .68 °.oat minimum density and will be

.056%at maximurn density. Since then
s 

preamplifier a^iplif;er discriminator sec-

tion of the quality meter cannot be allowed to contribute more t'r- . an about 2010 to the

total 5 °o instrument error, this part of the circuit must kove a discrirninot ;on level

,r(,,ij1;1,y of about 39oover tkz! entirr. Temperature range	 )oC to t 800r'; i.e., c;

temperature coefficient of 220 f Ptv / 0C . This stability pushes the state -of- the -art

cos for cs tke preamplifier is concerned	 The preciniplifier must be an ultra -low noise

circuit because the noise would otherwise bc c larger then the sign-d . The preamp!ifier

nlsc^ hc,,s to be extrer-A y f;- 1 because of the hick counting rate, and this mckes noise

even more of a problem. The first sotisfoctory transistor preamplifier for accomplishing

the required stability, speed, and low noise was developed in 196 by i - . V. Blalock

(IEEE Trans. Nucl. Sci., NS- 11, No. 3,365) and further improved in 1966 (IEEE

Trans. Nucl . Sci ., NS-13, No. 3, 457). These cn;,!:,lifi--rs were developed with the

advent of Texcs Instruments' ultra Ic:: noise 2N3823 field Effect transistor, which is

still the low-est noise device avoilchlc. Both of the amplifiers develo; e.d by Blalock

were laboratory omplifiers, very much subject to instability and oscillation problems

except under laboratory conditions wish massive shiet^'^^ .1 of tr , 'nnllf	 the inter-

media!e ands output sta,,es of amplification .

Lockheed Nuclear Laboratory c!eveloped for the LFl C` a1^lity Meter a flicht model

amplifier employing the some input transistor used by Blcilocl, and displaying the some

low noise, high spc-:, d, and temperature stability Aicn charactei;ze Slalocr;'s ampli-

fier. Ho:vever, the Lockheed prc-omplifier uses fewer components crud to':cs up much

less sPace . _Pecause t he quality me t er detector is fu!ly e,!plet,- 4 , its Capacitcnce is

17



very temperature stable, and thus Lockheed wos able to use a voltage sensitive

rather than a chorc,fc sensitive preamplifi .= r. The fact tna' the amplifier is voltage

sensiiive was in part responsible for Lockheed's ability to package the unit in such

t;At quarters. The preamplifier, main er„plirier, and discriminator were all packaged

in a 5" x 9.5" x 1" box, with partition shields to isolate the preamp from the remain-

ing circuitry and the discriminator from the remuining circuitry. The preamplifier was

connected to tl•e detector through a miniature coax cob! . , the shield of which vvos

kept isolated from ground except at the one point where it ties to the precimp printed

circuit board. This procedure is necessary to prevent ground currents in the coax

shield. External to the electronics compartment the coax was fed througll an evacuated

c' .'`, to the detector. ;ire walls of 1ili, :. u v:.>	 ere at case cu,ound, thu, forming :r.

a sense a tria•, cable . The detector of course is kept in an evacuated cavity to provent

moisture eoneensation on the detector. However, another coc.x cable carrying the 28 volt

do supply voltage for file detector capsule heater also passes through the cavity. Filters

are incorporated to keep tl,c 28 volt do at near c.c ground potential .

Generally sp`•ckirij, the preamplifier and the t vo stoc;es of the main amplifier are

pc,!,erned after tke high stability circuit presented by K enneth F. Hatch in IEEE

Transactions or, Nuclear Science i613, No. 1, p - 351 . Since the operation of these

circuits is described in c!etail in that article we s!-,all omit the onoiysis here . The sche-

mctics of the preomplifier and amplifier appear in ApF.endix	 B. Note that an RC-

PC shiaping network consisting of R7, R12,	 R17,	 C9, C12, a:,d C13 is used between

thy' tv.o stages of the main a.-nplifier to shape the pu! ,e . 	 i:-c-tive lime co'lstants

of differentiation and integration are .845 micrc.ccond; and 3.47 microsecon ls.

fh^! RMS noise level of the precinip-amplifier combination was fo--;.Id to 6-:^ 10.4 KeV

rms referred !o the inp •A, which is ro-.jg!ily the voluc- achieved by Blalock in the

articles mentioned earlier, witfl a 10) PF silicon detector. The p^_jlse h=ig'lt discrirni-

na`or consists of a Schrnidt triger which is driven by a 2,,13121. Tile 2N342=4 is a

mo!ched pair o` 2N913 high sp.ed transistors. The base of the input half of the 2N3421

]a
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is normally biased 150 millivolts above the bate of the other half. This bias is q,^inerated

by a 5 vo l t zener d ioch-, and a precision voltog- divid-:r. Menever an input pulse of

150 millivolts or greater omplituJo occur;, the ba:e voltages on the 2N3124 becorne

eg ljzjl and tluvir collector currenti this bc,co^ne equal, which switches th,? Schmidt

trigger and gives an outpu! puts 	 Hyste.-esis within the circuit assures that the output

pulse durWion is sufficient to trigger the bistobl: flip . -flop which it drives. The output

is u negative 10 volt P%llse . Tne ba y emitter voltage mismatch of the 2N3424 tran-

sistor has o teinpvrature variation of not more than 3.6 millivolts over the rang= -550C

to +125 oC.

Referring again to Figure ?, 	 it is noted that of rninimurn f? a ; i .e ., .06 lb/ft 3 , the

count rote is 846,000 counts per minute and the slope is 3%density change per 1 9,0

count rate change . The circuit response time constant is 100 milliseconds, so these

parameters eornbinc, to give a one sigma stati,ticol fluctuatioll of 6%quulity. At

maximum dc:r:sity; i .c ., .54 lb/ft 3 , the count rate is 8,500 counts per minute: and

the slope is .13%oderi;ity change in count rate, so the one si g ma statistics at this

density is 2.5%quality.

Tic part of the qu7lity meter circuitry whit'( hos been described in this s-,-.'ion required

more development time than any other part of the circuitry. This was LGNL's first ex-

perience in designing circuitry for such a low level detector, and many things were

learned froin this experience . The major probl ,, m with this circuitry is t'iat extreme

rn r, nsures have to be taken tc make it staLlu . The preamplifier input pulse is only 45

microvolts to trigc,? r the discriminator and yet the discriminator output is 10 volts in

amplitud . This, coupled with the fact that the prearnp input impedance is a 1 00 PF

capacitor, means that extreme shielding is necessary just to keep the amplifier from

feeding its oven input sufficiently to oscillate much less remain temperature stable .

Among the steps taken to achieve satisfactory ;nieldirg of the output from the input

were the following:
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(1 )	 The detector coax shield had to be grounded at one and only one point -

namely on the preamp printed circuit board near the source of the 2N3823

transistor.

(2) Th e circuitry was mounted in a heavy aluminum box with "T" shaped parti-

tions welded into place between the preamp and amplifier, and between the

amplifier and pulse height discriminator. The cover for the box was also

heavy aluminum bolted clown to the box with a multitude of machine screws

placed ell around the periphery of the lid and down into the "T" partitions .

The box was welded to the partitions well enough to hold water. A small

hole is in c.acn partrrion ,o fees the signal rjn^ s,r. , p:y	 wire's

from on , .- compartment to the next.

(3) The power supply voltages entered the box -it the pulse height discriminator

compartment and with the exceptio,r of the hig!+ voltage loud Y^ere filtered

in each compartment I+efore pressing to the next with o 100 ohm resistor and

a large electrolytic capacitor. The high voltage lead was heavily filtered

as it entered tho preamp compartment . the heavy filtering was neces,(Iry

since the high voltage lead ties more or less directly to the preamp input,

and because this lead picks up a lot of signal not only from its proximity

to the power supply inverter and the pulse height discriminator but also from

the high voltage zener regulator which is an extremely noisy device .

(4) Each printed circuit becrd had only one ground connection - narnely a short

pi,:ce of wire from tree, printed ciicui; ground do:vn to the chassis. This was

to prevent the grOund loops and c hassis currents to cs great a degree as possihie .

(5) The signal leads connecting from the output of one board .to the input of the

next were 'kept as short as passible, including the wire from the output of the

pulse height discriminator to the counting rircuit.
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After the temperature drift of the arnplifier-discriminator system was narrowed down

to about 3°0, a IK thermistor was added to the discriminator bits circuit to eliminate

the temperature c.rift of a typical circuit .

`	
The maxims+m temperature and long term drifts of the entire circuit as built is + .002

t `	 Ibs/ft3 referred to equivalent density chant e .

The function of the computing printed circuit board is to take the count rcte input

from `hc- P
a 

counting circuitry and to take the 0 - •-5 volt do output of the pressure

t ► ansducer and a:nerate a 0 - +5 volt do signal proportional to the quality.

The general manner in v,,hich the computing board accomplishes its function is hest

explained by use of a block diogra.m . The block diagram of this board is shown

be I ow .

	

^/	 --

	
No

	

f	 Current

	

Herel	 High Gcin

	

Fflip-Flop TLI Count Rate	 ^,	 Inverting
Bistcble'I	 -

Count Rc,tc^ l	
Meter	 .-->	 Voltcge

p rom p	 I- K I V f Ala
	

Amp, i f i, r
a	 ---

Counti rg
Circuitry

1 I	 K 2 P 

K 2 pv = K I V f 
a	

..^

To Pressure
Transducer

f	 P	 t:	 p
v x	 '^ _	 x 5 volts.

Pa	 K I	 Pa
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The pulses coming from the p^-Ise height discriminator trigger the bitable flip-flop

alternately from one state to the other. This signal feeds into the count rate network.

The internal nature of the count rote network will be explained later, but for now it

is sufficient to say that this circuit has on output do current equal to K 1 	times the

product of the feedhaci,, voltac^! V and the mixture density P	 determined from thef	 a
count rate . The pressure tronsclUcer feeds in a current which is equal to K2 times P .v
Actually the output of the pressure transducer is a voltage, but the high gain amplifier

outonratica!ly adjusts V 	 so that the input voltage to the amplifier is zero, therefore,

the current out of the pressure transducer is proportional to its output voltage .	 Since

the amplifier draws no input current, it fulls, :/5 that K 
I 
V 

f 
PC , must equal K2 P 

wnich means motlremai:c^Ily -!-wt 'V'f - ; ^2/K I x ID
	 Pa . K2/NI is mcie tyuoi to

5 volts, which means V f	 `is a 0-5 volt signal proportional to P / F'a. For all practical

purposes P / P is the Quality* .
V	 a

The schematic diagram of the computing printed circuit board is presented in dra,.:ings

NLO10001 which is the count raterr ^ter, NL01005 1 ^:•hich is the high gain amplifier

shown in the block diagram, and NL 01 rJ007, which is the b ist able flip-flop sho ,r;n on

the block diagram . Actual (y, in order to make the schematic diagrams ccr respond to

the block dic,grom of Figure 3, 	 components CR6, CR7, R28, R29, R30, and R31

on drawing NLO10005 must be considered part of the count rate network .

The count rate network, Leing on unconventional circuit deserves additional explono-

tian. Referring to dra •r;ing N[010001, when the input from the flip-flop (co!Ied a

scaler on the drawing) i5 p ositive, 01 1 is turned on and 010 is turned off. This

causes the colll-!ctors of these two transistors to go to near ground potential . Diode

CR12 turns off and diode CR11, the anode of ^:hich is held at ground potential turns

on and carries the current that starts discharging capacitors C20 through C24. `Mhen

the input from the flip-flop switches negative, 0,11 is turned off and Q10 is turned on.

This causes the collectors of these two transistors to go positive to approxima tely t!ie

emitter voltc-e of Q5. Capacitors C20 through C24 start charging through CR12 and

* See Appendix A for analysis o` formula e rror .
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CRI 1 is cut off. For any riven value of voltage at the emitter of 05, V0 , the

average do current through CRI ! is determined by the frequency . The component

values of C ?O through C24 together with the resistors in series with them are called

the log network and their values are selected so that tite average do current through

CRI 1 varif-s linearly :/ith Pa . In fact, if the current through CR1 1 is combined with

the constant current through R28, the combined current is proportional to P i .e
r

a fixed count rate, the average do current through CRI 1 is proportional to the ampli-

tude of the ac voltage across the log network . The amplitude of this ac voltage is

equal to the do emitter voltage of Q5 less the sum of the forward voltage drop, of

CR1 l and CRI 2. R31 is adjusted so that the ac voltage amplitude across the log net-

w ^rt- e yn,:t i )' equa ls the dc' vol -,i-- — ^`- , cathode of Ci\6. a.. vii,er	 c.)^l-

bined current though CRI I and R28 i, diiec,tly proportional to the feedback voltage

V  which is the voltage at the cathode of CR6. The combinod current of CRI I and

R28, which is the count rate rrreter curre;J is flier--fore	 to a constant times p
a

times Vf.

Because silicon diodes having roughly the some current, flowing through them have

very near the same forward voltage drop, the voltage at the cathode of CR9 is very

nearly equal to the voltage V, at the cathode of CR6. This voltage is applied direct-
.	 ?

ly across a voltage divider to generate the output Quality.

The only significant problem encountered in the design of the computing circuit was

in making the count rate meter femperature stab!e . The output qucrlity is proportional

to the effective resistance of Ike count rate meter; i .e ., for a fixed feedback voltage

it is inverscdy proportional to the output current of tiic . count rate meter. The output

current of the count rato meter is equal to the difference between the currents of CRI 1

and R28. The problem arises from the fact that the currents of R28 and CRI I (it lor:

values of P
a 

become very Icrce compared to the difference between the currents - in

fact at minimum P the absolut;; current through R28 is about 6 times the difference or
a

resultant current.

23
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Obviously then at minimum PC, 19otemperature drift of R28 results in 6"" drift in

the resultant current and thus 6	 ..rift in ti;e	 Qu;:lity output. This problem Svcs

corrected by the use of ultra stable components for R28, R29 and the count rate net-

work . The value of R31 must also be adjusted very carefully to assure an accurate

voltage match .

The circuit which converts from count rate to G
c 

is initially accurate to + .001 lb/
—

ft 3 and experiences a mnimum temperature drift of + .001 Ib/ft3.

The accuracy of the P
v 

measurement is analyzed in the error analysis .

I

r
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4 .0 QUALIFICATION TESTING

Qualification Testing of the two models of the Quality Nv1eter was performed in

accordance with the NASA approved Quality Test Program (QTP-301). Appendices

F and G are copies of QTP-301 appropriately documented for the aluminum quality

meter and t ke stainless steel quality meter, respectively. It should be noted that

the aluminum unit did not go through the electromagnetic interference test, but

that all	 "fixes" on the stainless steel unit ossociat.d Y/ith the Eh1I test were performed

on the aluminum unit also.

a
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5.0 PROBLEM AREAS

During quolificatio.r tc5tira sever.rl failures occurred on both the aluminum and the

stainless steel quclity meters. These failures occurred basically during vibration

testing, electromagnetic interference testing, and when the original ORTEC surface

borrier detector was cycled v:ith liquid hydrogen.

Failures associated with vibration testing were primarily a result of insufficient printed

circuit board support in the electronic compartment. Additional support in the form

of odde(i mounting broci:ets provided adequate strength for subsequent passage of the

vibration test.

As the result of failure of the electromagnetic interference test, two modifications

of the existing circuitry were necessary Lefore the units passed. One of the problems

wcs encountered with audio conducted susceptibility, where the +28 volt do input

is tied in seri;s v. ith a 3 volt RMS ac voltage source . The test places a heavy burden

on the p;;::er supply do to do converter since the secondary filter eapac.iturs hove to

be charged abruptly during the positive peck of the input a .c . The larce transient

currents resulting caused problems and the secondary filter capacitors, which had

previvully been made generously IUrge, had to be reduced in value to allo ,.v them

to truck .

The otl.er problem encountered with Et,,Al vas that th^ '4NS4z4 , rn,istor in the pulse

height discriminator circuit had a 500 m, ,Cacyclo parasitic csc:llation. The addition

of a 100 pf capacitor, C5, from the base to tke emitter was necessary to eliminate

tkis oscillation.

Problems were encountered wi ',h the O':TEC surface barrier detector mounting rings

cracking v:hen cooled to liquid hydrogen temperature . V/!,en this cracking occurred, the

detector, conrpletc-ly failed in t:,eir performa-rce . Lockheed - 17 d a detector evaluotioir
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study with Iiyuid h> , drogen*. In the final analysis a diffused junction detector

proved to be best for this application.

*Low Temp eratu re Investiga`ions of some Largo Ar^C Junction Detectors, J. M. Palms

and H. H. Nichols, July 1963, Unpublished.
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APPENDIX A

UROR ANALYSIS

Let	 Q	 = Ciality expressed cis a ratio of mass of vapor to total mass

My = Mass of vapor

M t 	= Total mass

V	 = Volume of vopo
v

V	 = Total volume

V f	 = Volume cf liquid

P
-,/
	 - Vapor dcr.;i ty

P. -- Li(juid ci.-nsity

pa	 = Average or mixture density

Then

M	 p V
Q

v	 =	 v	 v	 (I)

Mt	pa V

V	 = V - \i	 (2)
k v

p V = p) V k 4 p Vv	
(3)

0

5^6stituting (2) into (3) gives

prV	 p! (V - V v ) + pv Vv	
(4)

Rcarronjing (4) gives

V	 p -p

v

r

i	
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Substituting (5) into (1) yields

Q — Pv x ( PA Pa ) 	(6 )
Pa 	Pi P 

Equation (6) is the exact formula for quality. If the vent tube contains liquid in

equilibrium with gas, the value of pressure determines the values of nv , Pk , and

temperature since saturation exists. Since P
le 

is a function of Pv , it follows that

Q is a function of p  and Pa only.

Eca:'	 (6; e( n be wri rten as fGIIOY^^;

Q Pa P; - OP a  P  = P  P;' - P  Pa	 (7)

Solving (7) for p
v , 

we have

Q /j P
a

Define a fUrlCtlon G by the following equation:

G - Q or Q - G p
v	

(9)

v

G can be written as a function of Q and p
a 

by substituting (0) into (9) or written as

a function of p and p by substituting (6) into (9) as follo,..
v	 a	

s:

P) - Pa + O P

Pa P;
(10)

r

r	 ^	 l



1	 P, -P
G -	

P
O

	 _ P )
U	 V

Since P. is at least 10 tinivs larger than pv or pa , G is primarily a function of P

in fact it is very neerly equal to the reeiproccl of p 	 In other words, for a given
a

value of pa , G is pinned down to a very narrow range of values, and very little error

results in the calculation of Q if G is set to a value in the middle of this ranee, neg-

lecting the small amount that it deviates one wcy or the other. This is the approach

that is taken to electronically generate Q.

I.

ine aiifc-rence between G and I/pa i., given by cquitions 1,12) anti (13) and plotted

	

Lin Figure 7, for extreme values of Q and p	 The area enclojed by the four curves
v

is the only region of interest.

f rom equations (10) an-d (11) we can obtain directly

1	
P2-Pa+ 0 P	 1	 Pi.- Pa y QPa - Pi Q- 1

F'a	
Pa Pz	 PU	 Pa P1,	 pI

1	 I P ' -Pa	 1	 1 P2-Pa -p^+Pv

	

G_P_^7-
P 

(p - 

P	

p. P-
 
(--- P_p -)-

a	
a	

Iv	 u	 a	 9	 v
(13)

P -Ppl (pv '
 P

a )

U	 A.	 V

Figure 7 shows the range of values of G for each value of p
a . 

In between the two

extreme values of G lies a qucntity G c which is that value of G which will be used

to electronically calculate the opproximate value of Q. Line ABCU in Figure 7

is a plot of G c -- 1/p 
a	 c

. G is selected in each case so that thc error in quality is

the same at each extremity of G.
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Obviously the greatest error in the electronic calculation occurs approximately at

point C. who ,-e G is assumed to be .04 + 1/.29 = 3.49 ft 3/lb. The value of p in-

steaJ of readir-, i000,o would read 3.49/3.49 x 100% = 101 0/0, which is 1% high.

Mere Q == .5, G is actuoIly . 118 + 1/.2.9 = 3.57 ft 3/lb. The value of O instead

of reading the eorrcct value of 50% would then read 3.49/3.57 x X0% = 49 0,01 which

is 1% low.

In ac!dition to the errors that result from the approximation O = p
v	 c

x G , there are

errors due to the accurcc, 	 ►neasuremcnt of p , the measurement of r , and
v	 c

the multiplying circuit.

Av MEASUREME NT

Referring to the latest liquid hydrogen data published by tine National Bureau of

Standards, at satL':-ction the vapor density of parahydrogc.-n is given to an accuracy

of a fraction of 1 °,o by the equation:

pv	.005129 — 3
 

lb	
P + .0078 Ib/ft3

ft - psia

over the range from 10 psia to 55 psia. Thep
v 

measurement is bascJ on this relation-

ship, crud P is measured by a Stat!-iam Instruments, Lic. 	 r A, ?, IRTC absolute

pressurc transducer temperature controlled at 200"F. This transducer has the follow-

ing characteristics:

Full Scale Pressure:

Nun-Linearity and Hysteresis:

Vibration Error:

Temperature Coefficient:

60 psia

.5% F.S. _ = 0.3 psia

Negligible

.01	 F,S./oF

LL- i.



Thus the value of P  is measured to an accuracy of .00154 lb/ft 3.

Pa MEASUREMENT

As shown ecarlicr, G  is o function of pa , and is in fact approximately equal to the

reciprocal of p
a . 

The vcluc of h a is measured by a nuclear beta gage, and neither

pa nor G  is a linear function of the count rate (see Figure 2). As explained

earlier,	 the	 tempf-, rature and long term drift of the counting circuit corresponds

	

to a maximum	
a

error in the p mcosurement of .002 Ibs/ft3 . Since G c is approximately

the reciprocal of ()
a , 

the error in 1/G is approximately .002 Ibs/ft^.
%.

Referring to the section on electronic computation of Quality, the drift and inaccuta-

ciE:s of the count rate meter are each a maximum of t .001 Ib/ft3.

Since O = p • G = r) /D , whore D `_: 1/G

	

V	 C	 V	 C	 C	 C

d	 d P  _ d D c

	

Q	 P	 -'D
v	 c

Using RMS addition of errors,

w 2	 ?_
d^2	 dE	 d 

	

v	 c

2	 2	 2

Pv	 C

	

( I-)	 (d p ) 2 + C,)2 (d Dr)2
P	 L.	 v	 J

r



(d 0)2	
_-	 ( 2 )

2

 [ (d p^	
c

) 2 + O2 (d D)2.1I

d p	 =
v	 c

.00154 lb/ft 3; (d D )2 = (.001 lb/ft 3 ) 2 +

(.001 lb/ft 3 ) 2 + (.002 lb/ft 3 ) 2 = 6 x 10-6 Ibs 2 /ft 6

X

u;^	 =	 P 12.37 x 10-6 + 6 x 10-6 Q2 
112

J	 Ib/ft3
v

1	 TI11C Prrpr d -+es not Incl l )'v 1,,.. formula error, "/h-ch must b e added In. 7 '1 C'4ure$

is a plot of th error versus pressure and duality, including error due to the approxi-

motion O = p /G
v	 c

HALF LIFE EFFECTS

Although a freshly calibrated system tics no half life error, as the source ages half

life errors develop. The half life of the Thalium 204 source used in the pa measure-

merit is 3.8 years. This means that the source deccvs 1 .52 0/ per month, This causes

a drift in quality of anywhere from . 20,o to 4,5%, d epending upon the value of p .
a

Because of the significance of half life, provision has been made to adjust the effec-

tive source,	 ingtn prior to flight.

JTATISTICS

The stctistical randomness of nuclear isotope decay causes a characteristic ripple in

the output of all nuclear gages. The variations in this ripple are not i ,i general con-

sidered to be error since they can Le averaged out. However, t li-ie magnitude of the

ripple is of interest and is determined as follows:

r
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At p	 =
a	

.05 lb/ft 3 , count rate

COL-nts in .2 second

statistics

At p	 =	 .54 Ib/ft 3 , count rate
a

counts ire .2 second

statistics

846, 000 counts per minute

2820

1/2820 - 1 . 9°,o count rate

=	 690 quolity, one sigma statistics

8500 counts per minute

= 28

1/28 = 190,o count rate

_	 2.5% quality, one sigma

{
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APPENDIX. B

SCHEMATICS OF ELECTRONICS

5 r/'o QUALITY METER
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APPENDIX C

DESIGN REQUIRE-MENTS

The measuring device developed for this application must meet the following require-

ments:

(1) Q(jality measuring range - 0 to 100%.

(2) Measuring accuracy - From 50 - 100% to within ± 5% of range.

(3) Repeatability - The measuring device shall have a repeatability to within

:- 1 0/0 over the range of 50 010 to 100`0 of quality.

nesronsa tinie - :"'.t.. a step cnangc from 100 0/o to 50% qualify, the quai-

ity meter system must indicate 63 0.0 of this chang.- within 100 milliseconds.

1	 (5)	 Output - The output signal from the device shall be 0-5 VDC and must be

conditioned to he fed to telemetering. Its output impedance shall not ex-

ceed 5000 ohms and th- system shall cparat-- satisfactorily when 100, C00

ohms load (t V')) is applied across the output terminals.

(6) Power cvailabl;; - The voltage available for any flight hardware will bc.

23 = 3 VDC. The design deal for the power consumption is to 10 watts

maximum.

(7) Electrornagn,-tic irterference - The measuring device shall conform to the

electromagnetic interference requirements of Specification MIL-1-6131D.

(8) Grounding procedure - The following circuits shall be isolated from each

oth_r: 2.3 VDC, minis; signal output, minus; sigool ioput; transducer

excitation volta3e; and case ground.

(9) Mountirg - The source of rcdiation and sensor portion of this device shall

be incorporated into a section of the vent tube. V-iis section of tube shall

be furnishod L the Conlractor. It will be compatible anal will be copa-

blo of rna,ing witn the remainder of th-- v,:nting system. It shcilI be equip-

ped with flanges in order that it may be fixed cnd sealed into position.

The signal conditioning Equipment shall be located in the surrounding area



but not necessarily in contact with tF,-^ tube.

(10) Vent tube size - 2.5 inches ID with 0.0625 inch wall thickness.

(11) Vent tu:)e material - Aluminum alloy, 6061-T6.

(12) Vapor flow rate range - 0.08 lb m/s to 0.4 lb m/s.

(13) Size limitation - The d^sign goal for the section of the vent tube to be

supplied by the Contractor is not to exceed 18 inches in length. The

overall size of the entire package of flight hardwc	 skall be kept to a

minimum.

(14) Weight limitation - The weight of the flight hardware, including source

shielding, shall not exceed fifteen (15) pounds.

('15)	 Safety - In the dosign o. the measur illg device, provisions must be made

fog- the necessary shielding to rneet radiation health safety requirements.

(16) Interchangeability - The measuring device shall be designed to allow

the source of radiation to be readily removed cnd reinserted into the

same instrument or inserted into onoth r instrument without d ifficulty.

(17) Operational temperature range - The temper ature range along the inside

wall of the tube will be -2600C lo +60oC. Th ,3 temperature range in

the surrounding area, external but not in contact with the tube, -,vi l l be

- 500C to +80oC.

(18) Operational pressure - The rnaximum vent tube pressure will be 55 Asia.

The pressure range in the external and surrounding area will be 2 x 10-7

psia to sec, level atmosph-ric.

(19) Thermal shock - The measuring device shall operate as specified wh-n

cycled bctv., een -500C cnd +800C for a rninimum of 10 cycles.

(20) Hurnidity - The mocsuring device s t ,r.,ll operate cs specified when exposz•d-

to a relative humidity of 100 °00

(21) Acceleration - 0 to 30 g's,

(22) Shock- Th e measuring eevice shall be capoble of operating without fail-

ure after being su'-)j^cted to 6	 either 10 (triangular wave), 8

(sine wave), or 6 (square wave) milli	 ends durr+ion at 100 g in each

of the three major ernes,



(23)	 Vibration - The measuring device shall be capable of operating without

failure after being subjected to the followinj sinusoidal vibrations in

each of the major axes:

(a) 5-65 hertz (Hz) at 0.04 inches D.A. displacement,

(b) 65-110 Hz at 9.0 O's peak,

(c) 110-200 liz at 0.015 inches D.A. displacement, and

(d) 200-2000 Hz at 32 g's peak.

The frequency shall be swept legarithmicully from 5 Hin to 2000 Flz and

f. orn 2000 ' -Iz to 5 Hz at the rate of one oc tav,^ n . minute,



APPENDIX. D

LH 2 FILM EXPERIMENT

A proto t ype gauging section was constructed identical to production model gauging

sections. A semiconductor detector was installed in one wall of the gauging section

and a 2-millicurie TL- 2014 source was installed on a movablt? rod throught the oppo-

site wall. A position indicator was mounted on the movable rod, and the source

could be positioned with an accuracy of better than 0.005 inches. Thy gauging sec-

tion was installed in the LH 2 test car facility utilizing a 10 -1 mm Hg vacuum around

the gauging section for insulation. Ilie gauging section was nrt^ntod so that hydro -

gen flovr throug;i the secr'.nn was v^-rticai.

After installation, count rate versus argon density curves were run with hvo diff,_-rent

source to detector distances to obtain the count rate versus density functions under

positively no-film conditions. This wc^s done at ambient temperature. These data

are represented by the solid curves in Figure 9 and are d :siconoted f(d) and g(d) for

the smallest and greatest source to detector distances; respctively.	 The difference

in the source to ct _tector distance: for f(d) and g(d) was approximately 0.6 inches.

The system was th-n flushed and various LH 2 - G 11 2 
mixtures were flowed through

the gauging section and counts were ta':en at th e sur.:c two source to detector dis-

tances os above. Thy pointy t., ,>> f,jt the greatest source to detector d istanc e were

nii roos_-fully placed on g(d;, 	 points ore indicated by the circular points and

are desi,nated by letters. The eorrespcnding points taken with the some hydrogen

quality and density as the lettered points, but at Ilia smallest source to detector dis-

tance are also indicated by circular points and arc designated by primed letters.

Y l t h no film, the pruned lettered p: ints would have fall ^n on f(d), but with O film

the points would have been very far fr om f(d) with the discrepancy from f(d) being

proportional to the film thickness.
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Tha LH 2 wcs introduced into tha gauging section with a specially designed nozzle

approximat-ly S inches frorn an imaginary line drawn from the source to the detector.

GH2 was introduced annularly about the LH2.

P,:rcent quality indicoted of the various points in Figure 9 was obtained b, , convert-

ing the abscissa of the lettered paints on g(d) to equivalent hydrogen density and (li-

viding this into th;. hydrogen vapor density, -vhich was gotten from a pressure meas-

urement in the gauging section. Equivalent hydrogen density was obtained by divid-

ing argon density Ly the ratio of the relative mars stopping power of hydrogen to or-

gon.

Since tLe primed lettered points fall, within experimental error, on f(d), it was con-

cluded toot no LH 2 film existA in this 1 g experiment.
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1.	 t ` :iCF

No. MA10032, 1• rlutocl Wiri;.Z ;;vi.- •d Asse:i,)ly Pre-!.!-.lifier.

	

1.2	 T).:i;. Iia. IU10033, Print-:d -JirinC Bocxd Asa .̂ -bly Amplificz•.

	

1 .3	 I?•aJ. II'O. iTI.C)10034, PrLi t :d Airing Board l,JJe. bly Pse He'.

S--lector.

	1.4	 -	 -1 6.0 Assembly Co.;pu^,in;; i^o:u•d.

	

1.5	 Dvl t;pl o No. AM100: _,, Pri ll tv-d 4 ri:ly be rd Ass : b'.y, Po"Ar Stfirl.y.

cicctronic pac',::i c con ic{ ctis 	 fra.i a be to. r-au , t:.rid

el;;ebraically co=bines t • i^.rl witi rc:, .rc to t:rrivc at a L:i2

riu.alit_f E:% res: 2d in v

3 n m

..^ .f_e.a	 eq^.^iti•ale:nt .

3.2-.! 

3.1.3	 Random Pulsc C . n ^rat'n;; S;, • :, t .:1
3•? •3.1	 F;il.s^ Gcn rr_tor - Cr•n;:^•^:1 P,'^.uio !P'7?,,

er

3.)_ • 3 • ► 	 sirppl - ,!^I121^1C'C j';G^C1 jVo P/1-i

Law :;wise i	 ,, Tezii_l.ee

3.1 •3.7	 S-m-face: B^iJ:•i'^fr llet^ ^ 1 .
1,..., 11

3.1..	 Volt:.	 Litizd_r cc; :a''-	 c=' (i) 1CC c:i	 Ito-:rcoi^

re3istc.— rj_;  	 inrt;t
to FLI? sc €e:l^ral^cr.



zuL^ O.'-IC Br':;Ca
Xr • I Vi / WiV•" \Lj .0 Ti -;ST	 `.+V 1 a I .3%	 0

st::^:T 3 011 7

3.1.4	 03cillo3co, e - Tc::troni :;olel 

3.1.5	 Se L. r , ;•:fgO 	 P/;I

3.1.6 Power 3irpply, li a ri Z on Labs., ­ :)1-1 6107), P 	 -_y

3.1 -7 	 Leak 1)-^tFctor C__Z Model 24-110.,

3.1.8	 C3rac i for iorv) uf

3.1.9	 Rcsistr r 2.JJK + 5 ' Y/:1

3.1.10 Re3istc: 910 Oil:m ±

1 Volt^ue Divijcr consistinr, of (1) 	 r,_..i:stu_• rxd

(1) 220 o:i. ; rezisto:. • P/:;

3.2 Fixtu os

3.2.1 Veat Tu: e ";hd Closure,

P/:•^

,i ;^, , r-cdt Z e _s.^ ,.	 ,; 3poi .	 ,: y .	 1.1. - •  Gam.	 c e	 t1	 rr; li.:: 'rc', c	 uit Hba^ _ 1 cc-j,)nnejlt5.

11.2 Do not excced 55 : ala int­_n-i:a1 vent, tku)c pi•Ls ,ur•t,.

5.

J. .l	 Vcriir O.`tiC Unit t0 b e 	 C r	 y;
0n Or;a3 t0 -L 1 n

anplic^ iblc ue .win:­ s.

5. 2	'Verify t:iat vi ,E test c.iuii; +,::t hac Ucoi l c?_Iibratz^d to	 it j

As:.uz• sc st^•̂ utcxcls End is witlin ti,^ c'tl.ibritt.oa periol.

5 .3 li rif	 y	 "

	

' t-zt vii a c e 	 _ le 	 n,^^.^k i	 ''	
p ^`
	 ' c^nl 1	 i	 lv t0 t,1 t c0:2putor bo .^'J

js not connecl^ai.
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6.1	 Pro; - ,xatory Yro^cd,.zre

6.1.1.	 coan•:ct Qw-lity 'Teter us s:i rom in r i.Z; •.u•c3 1 and 2 us in.

t7.. scaler as t:le F•-aut r.etj•r (: got`: Yc11uu wL^•e c-ad 910

o:un not a ,ed durin.- t'1t3 ;,orticii of t ,_st. )

6.1.2	 Etirur to Qusli kv 11,_.'.	 Vent Tuba to 10 ps { a + 05 psis .

6.1.3	 Tiu-ii clec `,roaic	 ca and &&lox war:.-vn.

6.1.x:	 Di3comect test s1.3eit:cn i'rc:a pu1;c generatc, • . T::ra on

ti:c n c su :i	 1i iIl: t'_'U -'Lnta +.;	 i, w	 ^:	 ..tt tr,

sy3tecn ) avid allow at lc;.st 2 -Anutc:3 wa- .-up. Also tur:i on

scaler. Set the leis r_oiiepre:u: ;a n to X 1. Seto the

power su ,, ,l; h. V. szJitc:i to 1:; ,.L'. Set the det,,--tor vol ::;;e

adj •ust.i--rt to its zcro ymition. 3.t tic c^rlifie: • 3;rit.c ^c3

to LC'O',U,^ I:; '_:ki::'^:,, ;; 15 .:uJ_tiJlier 	 FG;.,',_c'-L ....G.,

hcl{;)ot ltuelled "'E" to I-M ) 	 .a, firn Cain

to o7pra::. .8. S^!t t ie output polarity sw itch on re :r of

wiplificr wo !I - .,G CU"_'. Set t!te pulse j;;;i:erator pulse widti

R3JLSt~ •int to 3 microsecon,3 z . Se;, PIZ' to 3 J:C, c,--j

ad ::.t a:.;p? iti.,de unSo Lu g til tie c t; ut pulse be ; , cn tze

-ativc 5 vol is
a , vIe •^ed on s,-- 	l;E^:no^ a sco,)c probe, 	 it se ;, F-.y :•lob

to arm DRrU,. Tj'._. . scaler input sclecto:; to	 Tiu•n

scale: to :^.a: x%1— cc)--nt. 'I'J:; n .JO:.:.^• supply do sw9.t^:i 0 - 1 ) a?ld

adjust d^tr:ctc;.• Vol.t^	 kno:: to 50 volts. The IIF%F cclilrate

k^lob c-I t'lc pulse Scn_rat,or will c^ii3e t-le scs.J_::r t:) cow:.'

or not co^_uit as i t isrc w:t^3 tzs• o.Yi its ray ;:. &^t t e

I
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knoi) tO <^^, .rc;: "A,,c1y t":c cen ter of t:ie rezion over :T:iich
the sealer will cotLZ %0	 ry adtj — iri” O otirce poO' t' o.,1 r :]_1ti.ve
to f. le dct^cto., rn^^ by c7.jlistiri^ tic tic•lipot labelled

on ttlti ar;-)lifzer, obtain a count rate Of 5.70 + .03 x joy

eoWIts o •r-r a One riinuVu	 as ob,Paned minS the

scaler ti wr.

6.2 R-21 u-nd 1-23 Pot Procerlire

6.''.1	 Tui•ti 23 volt po , ^r cuppJ..r o il arld ad^jt.st to 28 1 3 VDC.

CO?ll`.:l't ^r ►'.... iira •r ^.,,.j'E; 7;r3j Of CoMJUt^;• bOl?2'd '%'O uf1C pltL^^

gemrat l n;; cyst .ri.

E • 2 •' A j j.,.,t Yot :I-01 for a gwlity o"itnut of ).000 + or_ VDC

ay .. ra .̂j 	^.4; 10 E°co:ld. inV-rvals for 5 raintt'	 :,.

6 . 2 .3 Cn 	̀ ,. • ^11 Icr1 co in t r to t	 9. 25 +,06 :: 10 1r cou:: is l^,r

minutes. 

•	 ,,	 1,U.c. • f Raise  v,.!alt t%e r•y" cz:J ltie 	 N,) 55	 S4:v	 ^F
^.I

6.2-. 5 . Arl j ,,L7t pot R-23 f o_u-	 i	 ^,	 L., cl	 1_t	 of 5.000 + 02 j ^nVi.., .
6.?.6 Reduce vent; tube pressure to :0 r , :,i.a t	 .05 p;,ia.

^• ? •'t Ch^nee cOILIt re.te to 5.70 + •^^^	 1_05 co ants p--: 1l ill tits.

^.2.8 r3er	 4.t por^.;;y a . i , 6. ,,--, . 3   	 to 6.2. 7
V

ere ncce CL-rr ul%er	 both court ratQz and prc SSi :•^ ;.

7. SJViICE7 S ^J :"^i^ t^^t^ lrjrt ^t lTRn

7@1	 nroccd^ u•a

7.1.1Co:Beet tiler tL^,1{	 -.,,

s iota •	 ~ •:>i.?-IC'2• 21GtT C11Y1CCi:^'_I to ;'c'J.^ O T SF^'	 Sr?Cl 
er
F':	 1 :rr

discczn^^c tc' fro-, p.•1se	 '' - -to .



Sti - .:T 6 o F 'r
'T YRCCDt%. T• , 30n.%

7.1.2 S).4-n on soaler to allm, 

7.1.3	 YVac-aa	 t' 1 v ant t •.foe to 30 microns c--" :I3 or less.

7.1.4	 set source iu± t::r apert:ire to appro-4inat,21y ? oFeni.i-̂,.

7.1.5	 F11ts}t so.irce hou3inu wit i iieli ,.Li and seal. (note: u1

o.vailabl ,_ sealLnj scr•^wr 	ust be u (.,d.)

7.1.6	 Turn power -Aun-)ly on air' adjust t,o 23 1. 3 VDC.

7.1.7	 O;^rate zcal(-,r and obt :in a one minute col -It. Zlna-m Count

__ ern

I - " 5	 AfLt-,r 6.;t--inin;; ^.^u •c.l cc.^^u^t, lac-'•t..:-.?.!y :"Lwf1;.•rf;e 4,::c vant

ti:bc in Liquid air to :inL; care 11- 7._-.t printed circuit boo rds

are not s^Z)Jcc to"' to liquid air t^ inpera t^•e:.

7.1.. 9 	 14h n th , vent t1fbe reacjios e. stable a.4 -

ceases to boil vicle.i-tO,y), 10;; c. cold co?u:t rate 	 c/ra

7.1.10 Remove ale vent 	 fro-i the liq.Ua. a:._• v.n ,l r e corn to

roomt^^:a.^erat^ 	 Cc apute tiic w:.s:: co.Lnt to cv?d eo:znt

ratio

7.? .11 Adjust t: ► c s	 Lr t	 47 + 05	 10' X ratioouz	 •	 + ^. ^^	 o (;:)t:tin u.

(para. 7.1.10) coun',;z; l.,er rainu- 2. 1 ,ot,2: 'ftcr each edius	 t

the	 houSi i,-, ZX,) 't be IL-1'3'-'led witJi nel.iuni a::", 1:11 scFlin;;

SCl^_..o uu;ti be L_'_ ,;ta lfnil^	 -Lie Scale	 _.:^'1?'C 1Cnt.

7.?..)_'? Zlneii t;i^ count in .;1	 s ob-kt	 evac!;at- -t'ie

source hour'--> ; it ui L. , _• heliu;i lea': do —c"L^ tiie

e:^. • oscd sluiaCOS Of t:L So lur c^ , houz i•:; i iti hFlia:a. Py

iU- icatic lu c_ I-Ce'M On t':^ X 10 scale s:-iall b; cause for

rc;ac_din-1 a.. V1. G.lp

`	 -	 -	 -	 i-_	 -	 -



Slai, T 7 .,

.:.TUr'.^„i'li. 	 2	 k'	 Uri.: 309:1	 = 7

7.1.13 AfL tc-r caz;)le t_' Tl;.; 7.2-.2.2 ret.r+•11 tic so-,t'Cc hou3 1n - internal

pr •̂ s:; :^•: to L.^.3 a-mb = ent by br^akinZ t e vacuum w1tl hel io n.

nisc^.r:_et tl s::^r? y J.i.ule a.•l fa gilic'^t;; cwt t:1e so_Tce

hou3inj t.ittirti;.

7.1.1	 R^czeck i'o^• a rc::ler r^a<'i:_,; o+ 3. 1 i	 05 v 10 5 X r^`ioc. V

f	 -o)

7.1.1	 Fc. e-=:t	 7.1.8 and 7.1.9. 'A cold con-:t o r-.orc tic:i

8.>': :t 10 > cr lc	 t`i^•1 E.^ o x 1C) 5 :;' , all be cau::e t^

rcp 	 1 i	 n	 I,

7.2	 !^t e	 1 1 u V Vir• h V

s —V:le c .rC"_..:"i iL;^^ iIl 1 ^.+'^'.	 7 ^
	 ^ j )	£''ld	 ^.	 t iC V^:^

t .^^r	 i.n.ti::•..^1	 ^:^.0 c_S,, L`2• C	 Cnw ^/	 /J^. l^	 ^.^^^J1^. lV 	`J...•.	 V'::]	 !]•.^ ^ 'fa'Y.•:	
•^	 V..0 ^I

Pu: --atton any;. 1c; t:ae c ► •^_.^; l^-	 -	 ^1`?li.t	 A^^	 O.i^. '_ice	 ^_Z'	 ..	 -^'	 S	 ^'g •

of	 :o. • c	 of	 1=' JJ 	 V •.	 2 ,65	 0.25 1rO	 s`all

•	 l^•._. 11•. h.JJ•......ilCC' J.l..l__ ^. J.-.^C. t.r V t:l•.. 1+_JV S :..,Cil-. ^. J.22 v.1f.S

C4-
:'^' i? rsi ;TI 1.x.'.•0^' 	 Cr- -^^3 c	 cc. is	 d t:-le equi-::i:.::t -1pct..

.^	 ] :; ^.?	 CY^nt 2•CVJI's: 1.3 r01 . • v.	 .l 1 .	 ^,	 1H -1 1. 	 ` y W 1. Vy l:i_i^..1̂••G..iV	 J.1.:1^ f: 3SL'Y'E t^.^•'.

a).1 rivCe:i.^i' _ •'I .^, `%:i3	 _ ^': :^Tl t'1 b^• _'n; 4.C' - ,.i?lt;'? C ; "CLi^ tiJ^,^.j.Y	 ..

bsc : to l^r .n'V.

:
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r,,U1:LTl"t C trl Vf VS FRr:O:t	 RILTA	 SFaor 2 of 4
V.','TTACTUII;;O TZOT MOC ILDME 30 jB

1. R r ENCF

1.1 !>.^ ;. iio. NID10032, Printed 'JirinG Board Assembly 13 •e-Amplifie, .

1.2 n-;9- NO- IM)30033, Printed rJirin- Board Assembly Delay Line

Am 1ifier.

1.3 NO. IJo. 2IID1003 1i, Printed '-:.rime Board A,:;embly Pulse Height

Selector.

1.4 No. IIID10017, Printed '•Iirin-; Ass^m'cly CoTputi ;,a

1.5 D: •g. No. IITOIOOO8, Prin xd :. irinZ Ba°_rl Assembly, Pa..er Supply.

2. G_:1 :Al, U •,6C Ii'TIO:i

2.1 The electronic pac m ere co:_3itions r^ilses from a beta Ca •_.^e and

co::ibincs thou .r ith pressure to arrive at a Lit

CL;,lity e::pressel in volts.

3. Tr ST FACILITI-.^;

3.1 InstrLu.:!nt-_tion (:: s ,, rcified or equ!-.­.'__e::t).

3.1.1 Dtaj gal Voltmeter, D iCitec Iiodel 7, OA, P/N

3.1.2 Pi es: ure Ga r-e .., 2i`'a.	 , P^.1

3.1.3 Pv.. er Supply, Harrison Tab. 	 8103, P/rI

3.2 F'ixturen.

I
it

3.2.1 Vent T Abe )~nd C1 osLLres, °/II

P/I•I

P t_:C.:o -, 10:I s

4.1 Reversed polari,y will da~_--. ;;e the printed cjrcuit taard co-..ponen`.s.

4.2 Do not e::cecl 55 ps i` in'_ernal vent tute pressure.

3

maim-



(;UUI'!'i OVTF' V,; 1 &.011 P2.3SJ:q a DATA	 .%iE:,T 3OF4
W.:WAC`1~U. L;G TwT PROC:DUM 3053

5. VISM I:I3P-X'-' 70:1

5.1 Verify that each electro.uic unit to be tr:: ► t<ci co:.foI=.,s to tie

applicable drawings.

5.2 Verify that tze Unt equipment has beezi calibrated to quality

Assurance standr.rt.s aad is within the calibres Jon period.

6. PR-"''r ^?:^'?Y PROt:^IJR:^

6.1 Connec k'. Quality Met--r as s: , oun in Figure: 1.

Csutlon: Reversed polarity •rill da=%E;e the printed circuit board.

<.2	 e le _trop ic equipment (..i t-,U nilr+ w: 'xw v-).

7. TEST P.40CEDUA:'.

7.1 Wit:i the vent tube at room ambient temperat ,..re, turn power supply on

ani adjust to 23 + 3 VI -► C .

7.2 Apl L)- the follow. ,-n6 ,_nd internal pressure to t:^.A vent tube and record

Vile q;luli ty output for each prezaure

i
C,: ution:	 Do not exceed 55 psia at any tinge.

Ac ccptable
Vent Tube Quality Output Quv-lit;; Output*
Pressure VDC
iial. x Min. K-2:.

20,30 it 	 +	 .J5 It ,• . on pl ,^	 ^^"-- .05	 le_-	 ^ I 2.35 2.85

61.03 + .1" Freon plus 21.42" + .1 Ht? 2.35 2.85

80.00 + .?" Frcon plus 29.45 + .1 He 2.5 6 3.08

count COLDE:,00d Eis long; r:;, 1.Ou l	 --	 y u.5'3.
count HUT
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1. REFERENCE

1 . 1 NASA Contract NASS-20513

2. GENERAL DESCRIPTION

2.1	 FurrLtion - The LH- Quality t.'keter meosures the ratio of the mass of gas-
eous Hydrogen to the total mess of liquid Hydrogen Arid yrseous Hydro-

gen. The meter is a section of the vent tube and meters the quality of
Hydrogen vented.

Th e output / fltno- is F.-cm U to 5 .11 s and is raocnle :f mc...ctir,j
l i to tc l ume try systems.

2.2	 1he Oualification tests consists of nine (9) separate ports:

2.2.1 Temperature Cycl,
2.2.2 Pressure Cycle
2.2.3 I nt;.mal Skock
2.2.4 Humidi ty
2.2.5 4CCeIc rct lo n
2.2.6 Mechanical Shock
2.2.7 Vibration
2.2.8 Electromcgnetic Int-crference Test
2.2.9 LH2 Calibration Check Test
2.2, 10 Impection	 Assurance Provisions)

2.3	 Pre-environmental tests consist of two (2) parts:

2.3.1	 Rcpcatc;b1I i ty:

1.3.1.1	 Instrumentation (::s sp_cified or cquivclent).

(a) 0. C. Power Su r; 17^ Pro pe rt y 	 X17- .6	 Pro e rt

(b) Strip Chart Recorder, Property 1^r ,,^,•^_.

(c) Digital Voltm ter, Property

(d) D. C. Voltmeter, Property / !j'_6 2

(e) Pressure G:;ge, Prz)a­ eity
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t
r

2.3.2.

(f)	 Pressure P.cguletor, Property S ail

	

2.3.1.2	 Fixtures:

(a) Drnsity Simulctor, Property #/,/
f'es

+ 30' 	 -

(b) End Cap Seals, Property # 
1C1.^1f^!

~^^ ^^ ► . ^fl' ^f	
^`:

c / r/ 1	 and
Property #.; n y ^n 	-.

	

2.3.1.3	 Test Procedure:

(a) Install end cap seals end density simulator
and purge vent tube helium.

(b) Connect Quality	 :,^# i.istrumentation
z::'.;,..	 i-)	 Figure	 1 .	 !"onitor	 ;.'...

• ter output with 28 VDC power supply voltage.

(c) WF	 Quality Meter output has stabilized,
very the vent tube internal pressure to simu-

late a different quality Eet •.vicen 50% and
Adjust the pressure to five different

values enJ record the output at each pressure.

Monitor the Quality Meter output for 30 min-
utes at the fincl pressure.	 Repeat each pres-

sure end recor J Ouclity Meter output at each
pressure.	 Ouality Meter oL"tput must du p li-
cote the output at each pressure w ithin	 1 °,0.

Pressure, 	Output
Pressure , (1^ Output
Pressure	 Output	 -"	 (	 _
Pressure ^,^,)?" ^l, _ Output
PressUrc,, ,^ (j' • '	 Output

Pressurt! i ^, ^!	 ^.^ Output_	 ZJ^̂
Pressurc_Z_2,Z "	 Output	 f .3
Pressure	 Output ^^
Pressure 3 ^I / " /,t	 Output	 rG

Pressure /( 	, ,	 Output ^l

Response T i r, c:

2.3.2.1	 Instrumentation (CS Sp_-cified or equivalent)

(a) D. C. Povier S;	 oly, Property #(/C,-Z;

(6) Digital Vo ► r;;,ter,	 Property #^^^/^-?

r
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(c) D. C. Voltmeter, Property #Z1?, "_ ?

(d) Oscilloscope, Property a i/1 7^

(1) Pre -omP, Property #

(2) Cc.mera, Prope rty # ^^f J '^

2.3.2.2	 Fixtures:

(a)	 Dcnsity Simula'ors, Property # 	 "2-
Property	 ///,I

2.3.2.'	 T.,	 Prc - ,

(a)

	

	 Connect Quality Meter to instrumentation as
shown in Figure 2. A?just density simulators
to provide an output equal to 50 910 - 5% quol-
ity. Allow Quclity Meter to stcZiilize for 30
minutes.

After 30 minutes stab i lization,	 remove a dcn-
site simulator from the venturi and trir g er the!	 J_
oscilloscope sweep `'/itflin	 10 rrlilliseconds or

less.	 OStoln a pictorial record of the	 ` L'Cllty

Meter output change .	 The change must be
more thin	 .63 x the final value (100',0 = 	 )^
after 100 milliseconds.

3.	 TEST Fr.011	 IES

3.1	 Temperature Cycle Tcst:

3.1 .1	 Ins }runic	 nIlat ion (,as specified or e,.uivolent) Figure 3.

Temperature Chcmber,	 A- • --iccin Insri vr.. cnt Co.,
Model 4-21355,	 Property #

3.1.1.2 Temperature Controller,	 Leeds & NarthrL'p, Typ;: G,
Property # ^^/ 7	 - -

3. 1 . 1 .3 Temperature Monitor,	 Lec ds i NorthrUo, T yp ,:^ G

1 1.5 mV span, -10 to 4-10 „1V range, with six (6)
cacti Copper Constantan Tkcrrrocou 'rles,	 6 ft. mini-
murn Ienctll.	 Tc rn p erat 'u re t.;on1tor Pro; erty #L'i^ "^j 3_•

1 #	 _^P;opzrty	 5;,,^:L^ ^-.	 Contt,.l
ror :rty # .S/^_^J j>	 'ro ert'	 #	 _^_^ Jp	 i' ,,1 r

Pro;	 #.S'1 e rtY	 /!' .?s^o	 l	 Prat e r ty	 ^ Y^^^4^
Properti # t, ^_3.f,^^^^	 Property	 S r	 -^

. '^'"''„• tic-+fa..	 ...^.::

i -



I

RESPONSE TIME PER PARAGRAPH 2.3.2.3

100 ms/cm
1 volt/cm With 10 to 1 Probe

r
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tl	
3.' .2
3.1.s

3.1.1.4	 Ice Reference, LGNL, Property

3. 1 .1.5 Liqu!d Air Reservoir, Property ^1/4
3.1.1.6	 Pressure Re.qulctor, Property 

3.1.1.7 CO Supply, LGNL, Property'^^'

3. 1 .1 .8	 D. C. Power Supply, Hewlett--Packard, Model 726,
Property y C^/^ -) -7_.

3.1.1.9 Recorder, 2-chonnels, Snnborn Model^^ ,t -1p^+,^'

Property

3.1 ' .10 D;gitol Voltmeter, Digitec Mode l Z-2011	Property

.',.1.1.1 1 D. C. Vo!tmeter, Property 'X'

Fixtures, LGNL, Property f ./,/C/ j	 > 
^^3 ^,/^ ^^1. .

Temperature Cycle Test:

The LH 2 Quality rtilet:r will ^c su5jacted to cr. cnvirontncnt of
temperatures from - 50°C	 3'C to i80°C	 3o C. Specimens
Yrill be monitored during testing. Deviotion of more than 	 150
rr ,,V shall be cause for rejection.

Quality Mete- Nydrocen simulation required as follows:

(a) Convenient and constant pressure betrieen 14
and 55 P51 0 .

(b) Dcnsity - Special fixture v. , ith a determined Ut-
tenuation ccnstar,t.

3.1.3.2	 Quolity t ,,",eter ternperature	 as follov-,s:

(a)	 `lent tub ,: - Pori*- ! '- subrneiy^:u w. I;quid air
tnrouci',out tEst.

(6)	 Elcct ronlc com portment - Cycled b etween
-50°C an' +80

b
C C.

3.1.3.3	 Ternperoture rr.onitoring - the fallowing are pints of
temp_rature measurements:

(a)	 Electronics Enclosure Box - 5 tnermocoup!es in
surrounding air, 1 tnermocoupic contacting
box top.

3.1.3.4	 E!cctr:)nic test equipment c:;.,lication:



•	 3.2	 Pressure C cle Test:
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(a)	 Digital Voltmeter (Para. 3.1 . 1 . 10) -- o tput
-measurements.

(b)	 D. C. Voltmeter (Para. 3.1 .1 . 11) - power
supply rr,oni tor.

(c)	 Strip Chart Recorder (Para. 3. 1 . 1.9) - Qual-
ity Meter output.

3.1.3.5	 Environmental Test Procedure:

(a) Connect LH 2 Quolity Meter as shown in Figvre 3.

(b) Set D. C. Power Supply output to 28V t 3V dc.

-)	 Record ambient tempera t ure and cre«urc.

(d)	 After test equi-.icnr',as stabilized, record out-
put voltage of Quality Meter. Record temper-
ature for ambient reference.

(e)	 Lover cir tem9eroture in temperature chamber
to-50o C= 3 C.

(f)	 Record Quality Mi=ter oLJtput each 5 minutes
until desired temperature is retched. Record
air temperature indicated.

(g)	 When the air temperature reaches -50o C	 3,c,
let Quality t,,Act r remain at I'ils temperature
for a minimum of 30 minutes. Tai: output
readings every 5 minutes.

(h)	 After 30 minutes at -50o C = 3o C, raise the
charnber air terrper trure to SOo C =- 30C.
Record output and cir temperature each 5
minutes.

(i)	 let elcctrcnics bu.. rzmcir, at 0C = 3°C for
1 112 hours. Record output each 5 minutes.

(j) Rcduce temperature to cribic-M.

(k) W'r;en air temp rature rcachcs cr,ibicnt, allo,.v
electronics box terperature to stabilize for
30 minutes. Rccor' output every 5 minutes.

This completes the tcrrmpercture cycle test.

i
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3.2.1	 Instrumentation (as specific! or equivalent) Figure 4.

3.2.1. 1 	 Evacuation System; LGNI. 24-inch vacuum system,
Property

(a) Ionization c,;auge, cold cathode, NRC equip-
ment, Type 0724, Property #

(b) lon'zotion gauge cnd thermocouple gauge,
Veeco RG31 A, Property 	 o

3.2.1.2	 Pressure gauge, 0-100 psi, Mfg.,,//.,,,,,^ , Type
f`-, Property N,S^/^.^ •

3.2.1.3	 ;:	 . regulated supply,

3.2.1.4	 D. C. Power Supply, Hewlett-Pac!< ard, Model 726,
Property 1,4 , Z 9	 •

3.2.1.5 Digital Voltrneter, Di C itec Model Z-200A, Property

3.2.1.6	 D. C. Voltmeter, Property

3.2.1.7	 Recorder, strip chart, SonloModellort
Property ^/ _' o

	3.2.2	 Fixtures, LGNL, Properly •Z^, / /jam.., Density sim^.lotor.

	

3.2.3	 Fixture, LGivL, Property ^.^_, End cep seal.

	

3.2.4	 Pressure Cycle Test:

The LF-12 Quality Meter will be subiectcd to an environment of
internal pressure from lc; gy ratory arrbien! to 55 psia in vent tube
and cxterno! pressLrc of 2 x 10-7 psia to crnbient on outer struc-
tures. Tcst s!inll be operctionci. The Quality Meter output will
L e corrected to lc'oeratory c ;n'CAcnt r :-essure c::--1 density. De ,: l-
otions of more tncn :1 150 rrV in thc corre::tEd output s!iall be
couse for rejection.

3.2.4.1	 Quality Mcter Hydrogen simu!rtion required as foi-
1 o•rrs:

(c) Pressurc:

(1)	 Vent tube laboratory crrbient to 55
psia internal.



I

QTP-s01

D. C.	 Power
Voltmeter	 Supply	

Recorder

0- 50 V

SHEET 13 Of 55

Fixture
lli2

Density
Simulator

Vucuum
System

To FlydrogPn
	 2x 10— 

7 
psia

Rcgulated Svt•N!y

FIGURE 4 P RESSLE"E C'-(CLE 1 EST

r



QTP-301
	

SHEET 14 Of 55

(2)	 External vent tube structure 2 x 10-2 psia
(.01 microns of mercury) to omb*-ent pres-
sure .

(b) •	 Density - Special fixture. 	 (Para.	 3.2.2)

3.2.4.2	 Quality Meter temperature requirements: 	 Laboratory
cmbient.

3.2.4.3	 Electronic equipment vpplications:

(a) Digital Voltmeter (Para. 3.2.1 .5) - output meal-
uremcnts.

kb) , G.^.. 'Voit.meter	 Fc^:,	 3.'L. 1 .6) - power supply
monitor.

(c) Strip chart recorder (Para. 3.2. 1 .7) - output
monitoring.

3.2.4.4	 Env lronnlcwlcd Te:t Procedure:

(a) Install cap seal fixture (Para.	 3.2.3) and den-
sity slmulaior fixture (Para.	 3.2.2).

(b) Install Quality Meter and connect as shown in
Figure 4.

(c) Adjust C.C. Powtr Supply output to 28 V
3Vdc.

(d) Record ambient ternperature cnd ambient pres-
sure .

(e) After test equipment has stabilized,	 record the
Quality Meter ni,tr,,t f:,r ambient internal and
external press,_.	 %--oriition for 15 minute:
minimum.	 Record data each 5 minutes.

(f) After the ambient pressure test,	 apply 55 ± 2
psia internal to vent tube in 5 or more steps of
a rate pressure change not to exceed 2 psia/see-
ond.	 When 55 = 2 psia is obtained, maintain
pressure for a minimtj rn of 30 minutcs.	 Record
pressure and Quality Meter output for each
pressu-,; step and cacti 5 minutes at 55 	 2psio.

(n) Reduce vent fube pressure at a rate net to ex-
ceed 8 psia/second.	 P. eC:)rJ Ouality f,.leter

r
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output at cmbient pressure.

(h)	 With vent tube intern ^ t pressure at ambient
(line vented) start vacuum system (Para. 3.2.1.1)

0)	 Take pressure and Quality h;eter output data at
11000 microns of mercury and each decade lower
or reeding each 5 minutes, whichever is less,
until an external p ressure of 2 x 10 7 psia
(.01 microns of mercury) is reached.

(j) At a pressure of 2 x 10 -7 psia (.01 microns of
mercury) let Quality Meter stcbili- , - for 30 min-
u; 	 ^.cc ,,,r^ data p - . 1.	 r t ;tees.

(k) Aft r 30 minutes at an external pressure of 2 x
10	 psia, apply internal pressure to vent tube
Of Oi'ality Metcr in 5 steps of pressure. Pres-
sure rate chance not to exceed 2 psia/secon:l.
Record Quality Meter output, arid indicated
pressures.

(1)	 When internal vent pressure is 55	 2 psia, let
the Oucility Meter stabilize for 30 minutes.
Record all sate each 5 minutes.

(m) Aftcr 30 minutes stcbilization, reduce vent tube
internal pressure from 55 :- 2 psia to ambient
pressure at a rcte not to exceed 8 psia/second.

(n) Vilhen vent tube internal pressure has reached
ambient pressure, let the Quality Meter stcbil-
ize for 2.0 minutes. Record Quality Meter out-
put and ccnbie-f p ressure -vcr y 5 minutes.

(o) After. 20 m.nut s, close off oll vacuum ,aIvr.s
onJ vent the p ressure	 to ambient pres-
sure at on optional rate .

(p) After Quality ,Mefer lies recchcd an-,5ient inter-

nal and external pressures, let Ouclity tileter
stabilize for 30 minutes. Record ambient tcm-
peratures, pressure, and humidity. Record Qual-
ity Meter output every 5 minutes.

This cormplefcs the Pres..re C;cle Test.
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3.3 Therrnal Shock Test:

3.3.1	 Instrumentation (cs specified or equivalent)Fiyure 5A and 53.

3.3.1.1 Temperature Environmental Chcmber, American In-
strument Co., Model 4-3355, Property #	 !^^.

(e)	 Tem percture Controller, 	 Leeds & Northrup,
Type G, (': i th c Cyper Constanton Thermo-
couple),	 Property

• (b)	 Ternpereure Monitor, Leeds & Northrup, Type
G,	 Property # /)	 •

(c)	 Cu Hp er 	 Cc.,s.antar, '!het,„occuples

Property 5^^ ?c,, j- /^ 	 Property, 9	 /G'_^'^^ "F
Prop;:rty " •SL .3? y	 Property	 s^^^ fJ ^-
Property	 Property 5

^ •' -^ ^
^ ^r

(d)	 CO	 S y stem, LGNL, Property	 ///,^ ,..

3.?. 1,2
T

Ice Reference, 	 LGNL,	 Property	 _, Property's

_ 3.3.1.3 Tempercture Environmental Chamber, American In-
str ,.,ment Co., Mode ll 4- 33 55, Property	 ^_77z .

(a)	 Temperature Controller,	 Leeds & N:)rtnrup, Type
G,	 (with a Copper	 C':vnstantan Therrr.ocOUrle),
Propc rt y

(b)	 Tcrnperature Monitor, Leeds & Northrup, Type
G,	 Property.

(c)	 Copplc r Constcntcn ThermocoL)pIcs

Property	 - 	 ^ 2?	 Property
Property	 I ^ 	 Prapert y
Pro p ^_rty ` p 	 Property #^^c 3 2^ r'

3.3.1.4 D.C. Power Supply, Hewlett- Packord, Morel 726,
Property # ' //.) ?

3.3.1.5 Dicitcl Voltmeter,	 Diyitec Model Z-200A,	 Property

3.3. 1.6 D.C. Voltmeter, 	 Propert y /!^ ;

'	 3.3. 1 .7 Recorder,	 2-cl;an -cls,	 San'torn t,',odel^r,%
Pro p _rty L

1
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3.3.1.8	 Pressure Regulator, Property

	

3.3.2	 Fixtures:

3.3.2.1	 Density Simulator, Prop =2rty

3.3.2.2 End Cap, Property #/!ll'/ s.--,^ .
3.3.2.3	 Liquid Air Rf-servoir, Property #

	3.3.3	 1 hernial Shock Test:

The electronics compartment will be subjected to an environ-
merit of rapid temperature chcin^es from -50 o C to +80oC. The
VC.It tu4c «' r'tl^^	 III be DCrtlollySL'E"I:C,ycu in a bath of I;quid
air ti1 roughout the test. Each cycle cCn'^i.,ts of 4 temperature
steps. Test i tern will be cycled 10 times. Test item will be
operational during the thermal shock test. Devi: tions of more
than 150 mV w ill be cause for rejection.

3.3.3.1	 Quality Meter Hydrogen simulction required as follows:

(a) Pressure - Convenient and constant pressure
between; 14 and 55 psio.

(b) Density - Density simulator, 	 Property

•	 3 .3.3.2	 Electronics corpartment temperature requirements:

.	 (a) OC ± 30 C for 30 minutes.	 Step 1

(b) Laboratory ambient for 15 minutes.	 Step 2

(c) - 50oC : 3°C for 30 minutes.	 Stcp 3

(d) Ambient for 15 minutes. 	 Step 4

?	 3.3	 Electronic test equipment requirement and application,.

ka) Digital VoltmetEr ( Para. 3.3. 1 .5) - output
mecsurements.

(b) D. C. Voltmeter (Para. 3.3.1.6) - power
supply monitor.

(c) Strip Chart Recorder (Para.	 3.3.1 .7) - Quality
Meter output monitor.

(d) D.	 C.	 Po ,^1 e1 Supply (PCra. 3.3.1 .4) - H::wlett-
Pacl:ard, Model 726,	 Property " "%' _ 7 ^?

3.3.3. ,	 Envirornmental Test Procedure:

r
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Tim.	 Step	 C)utput	 '1 ima	 Step	 Output
:..	 ^ f	 ♦:: ' ^: r	 •I ..	 ^ .-. - ^• f •	 _•	 `	 : t" •	 -_	 ....^V.N..Ib•w^V V...L •.iZ.M.^.ua.L': 
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(v)	 Install C,L ,:.!ity t.',':ter vest tuba ir ► li 't rJid air
bean as shown in Figure 3. Turn on electronic

CCjUIFC;i - .`. After stabilizotion, monitor Qua l -
output e7 ch 5 minutC^ for 30 minutes.

(:;}	 7 urn on Loth temperature cnvi ronrncntal chom-
I),rs.

(c)	 After both enviro+urnentcrl ehambcrs have recch-
cd their scl(;eted ternp-rutur •cs and are stabilized
inst(rll the electronics compartment in the 8(0c

C churnbcr.

,% • trr .'%.t minutes, r: . - .,	 #t,. ,. Ir-c tror,t,-. ;or„-

perrtmEnt from tl,c S0 C^ + 3 (. chcrrn,-,cr and

store at cmbicnt temperature.

(e)	 After the electronics corn; artmcnt has been crt
u,nbicr ► t temperaturc for 1 r minutes install thy,
electronics compartment in t !ii. -50 c	 3 C
c1)ari^,: r.

(i)	 A.tcr 30 minutes r-0r„-)vc t+,_ z !-.ctiDmcs corn--

partnlcnt from the - 5rn C J. 3°C cham'Ler ar;.l
star(: ct cimbient temperature.

(cl)	 ylftcr 15 minutes t!iis vrill hove ci>maletecf one
th ,-, rmJl shock cycle. Repcat these steps for a
total of 10 cycles.

This coin; Ic:tcs the t -rarrim s-;oc . test .

Hu 11idity Test:

3. A . 1	 In^tru~<<nta;ian (cs so:acificcl or cc l uivalcr.t) f inure 6.

.. 1 . r	 slum ;uit; F,n. rron,^,.,;^t C^..,..^crs, Tcrrncy
(moclif'cd for 100;x, I-rumi

3.4.1.2	 Ter^;;^^- rSure P;lanitor, Lc	 ^'^ Northrup, Type G,
N"'ith S I X (6) cc'c!1 Cc r, ,c,- C"')II51- anfan Thcrrl; :OUp I: s,

6 ft. minimum Icnoth. LC .':'`. C.c Northrup •Icr-n ;rUtllre

w'.::rrifor, f'ropett y ^^~. ^.'^J ;.

Property ^^^ .:; ?_) f^ Pro t= rty ^^^5%^??^ • -̂ J^
1'rc,perty ,'-	 `^.J^ _	 Prop,-- i>”

Property 	 Property "_S/_ 	 w/^'
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(,)	 Hun;i;,tity ','.:)nitor, Leal, R r;orthru ;:, Type G,
Property	 ";A^2	 ,

(^)	 Copi;cr Constnntan Thi:rr•.^;.ouple v;ct bulo,
Pccperty

(c)	 Copper Constontun Thermocouple dry bu!5,

Ic ` Refer;.: nce, LGNI_, V-operty

3. '. l . '	 P.w;cr Supply, He:-left- Pa;l;ard, Model 776, Property

3. 4.1 .6 D.	 Vo ltn -, ter, 0- `0 v, PAFcr ._Ll ; /•^' ^ Type

3.4, 1 .7	 S trip Chort Re-corder, S: -.born l.',ode11^- 
Property	

, ; 7)`..

Fixture, c'cn;ity simulator, I.Gf^'L, Property #41 / I - r".?

Fixture, En; 11 cap seal, I Gf •,'1., Prop,--rty	 / 	 '' r/
3 . 4 . E	 F!- .i:.t ity 1"cft:

Tiic LH2 C\u":lity	 vr il! Les,'^jecteJ to an env I 	,,men• of
at 50c'C- temp raturc for ci p, - 10 of 1

I:ours. C),,olity .',;,ter v;111 LC operc:tio:Ial cfL'rir ,,	 tFst. Devi-
ations of r . ,-)re	 15G m`l shall be cc,us for rejection.

IN'(DI E: D:r -, -)t use data ol;tuincJ in 3.4 . 4 .1
dp.,cI.

3.;!-.x.1	 F'r^ ? `st f;e^,uir^.-., r;t^:

(n)	 The hun i ity c^^vi:...,;,cr:tc.! E.;ui ^r;;^nt sln :;Il be
crlibrct^_' to corr.p!y %; itn C,'..1*1ty ,assurance
p!occ!v: es.

(h)	 C^?uality ,,,/;;ter snoll	 opercte J a,;- 1 r-,ariitore J
each 5 mlnutes for a p:.r1oJ cf ;i0 minutes.

3.	 2	 Ouoiit J ^.', t,; I;^ , ' rJCcrl si-.,vlatlon rec^vireti cs foll^.:s:

./,.J

3.4.3

1,1,1
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(u) l%	 ,Slly - Sp; cial fixture	 ( Pz;in.

Quclil, 	 r,:ciulrer;.cr is Cs folioY3 s:

(C) I lumidi'y t.st, +5C C = 3°C for ?, hours.

3. •../.4 Lleetronic test e= quipment rcci uirentents cnd application:

(n) Djrjit:.l Voltmeter (Pro. 3.4 .1 .5) • output mess--
(: urcmr-nt.

1 (b) f). C. Voltmeter (Para. 3.'.1 .6) - f;o^'cr supply
rr.onitor.

(C) ^N ip Chort Pccorc..r (Pr-n 	 3.-'	 1 .7)	 -	 Quol i ty
:.,^ic^	 vvtC^tJt	 !1''.Or.itJ, .

(c I ) P	 C.	 Po^;/er Su p- p '	 (Poro	 3.'.1.4).

3. 3',.^r.5 Envirc- jr St Procc du.e:
rr

r	 ! (a) Install Quality	 eter in huriwllt	 chamber asY	 Y
sl,oti;r, in FioUrc 6.	 Set power su, ply voltoge to
to Vu'-  and monitor lug 	iit y t ',n ter ou t 	 • t with^ a	 y	 Pu
strip chart rt corc!:.r c:nd c!ioitul voltmeter.

(i)) Set lturriicky chcm-cr tenlpero ture control to
:"►0° c x. .jv C.

G) •	 o'Set l'ur,.ldi ty control to	 1 01005.

(d) ti••,^n the tc- mOGrcturL	 ^JIII''^S of 500 C ± 3
O 

C
with the relative humidity g-cc:tcr tilon 98°0,

ust tl ► c vent tube pressure to OtACin an ovI-
i pul in the 50 : to 100?:-	 ru-dit	 ran g e.	 hbni-

tor IM-;outp ,.rt for 1, FoL..rs c.,, 50 C -73°C ana
93i0 -	 100° 	 elative h: r.iaity.	 Devicti r, ns c,f

' rn,re th t rr :	 150 mV shall Eic ecus^_ for I,^!,,,ctioo.

(e) After 4 hours Iov. • :.r tllc temp eroture crud rclativc
i K.mi':'ity to lc;' arc,tory ambient.	 Output devi-

ctions s'l:rll r, ,:,t << cruse for rejection during this
! p:)rilon of test.	 ([I_:ticior temperature not con-
!i $toil t) .

this comp) C t_s	 tI-,e	 hL'aiidiIy	 t_^t.

^• ^'i
^ _	 ..	 In^•tru-r,.r^'cl^:,^n (c:s s : -iricd n; F; , 4VclEnt) Fi-,urs i'A and 76.

NowI^
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^1/,; C'. rI r1,
cler0tor, G;:,':_0 1/'.occl _y-j_/ /,^ __.: Property

#N'2393.  	
_._

3.5. 1 .2 U. C. Povrer Supply, Hewlet'._ I"ClA ard, 	 726,
Prop,: rty!?^.'• ^. 7 3 .

3.5, 1 .3	 Noltol Voltameter, Di;,itec 1.',a,!EI 7_- 200A, Prop rty

3.5. 1 .4	 D. C. Voltn,C ter, :L..^O 	 Tvpt7 // -^,

3.5, 1 .5 Ship Chart Rvcorc er, Sanborn h' del

3.5, 1 .6	 Pre:surc Recgulotor, Property	 f/r'	 •
3-5- 2	 Fixiures, density, Pr.op .2rty #	 ri r	 .

x.5.3	 Fixture, rrountir,; , Property

3. 5. r	 Accdcrotion Tcsi:

the L;-1 2 Ot.jolity Meter will b:	 to an environment of
six (6) acceleration of 0-20 cg's for 5 r,,in-.1te durc ll iOm
The scecirncn X111 be o-Iceleratcd twice in eac!, of its 3 axis.
CIVc,lity hIctcr %rill hove pDv. e r svppliccl but not	 itorc d for
ov.; g ut cluri;): , test. Nviatio n of r;.orc; thlr ► ;. 150 rnV from pre-
tcst outpu! sr.c.11 be cuusc for rc-c—I tion.

3.5. ' . 1	 Pre-T est Reeviremcn}s:

(c^)	 The acceleration tc.s , machine shall be ca li-
brated to comply wit h Q001ity Assurance
procc-durc;s.

(b)i I, .	 vndr^nitored
cac ti J n.Pivtcs for c 30 rninute p;:riocl.

3.5. x!.2	 C>r-:lity ti1_ter FiyJroc;C^ sIML1lc,tion required us fo!lo,.vs:

(c^)	 Pressure - C:,rnveni :nt and constant pressure;
be +'r;een 14 c,-id 55 Asia.

(U)	 Density - Special fixture (Pero. 3.5.2).

3. ,.4.3	 Environm enta l Tc>t Procedure::

Cj	 ECCIi ocC. 	 iCI Ion icst v. !ll ..,E Co n ^ L..,cv `.4t,1

SN' __ 3,, s..; ,-;,;c:: to . -,e test s;. _ci;.;en as
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slto.,n in Figure 7A.

(:^}	 In,tull Ih^: specimcn mounting fi;;ture (Fora.
3. 5.3) on the c:ce!crator.

(c ) Mil unt the test ,pecimcn on the r.,ountino
fixture in ont; of the two planes of the lat-
eral oxis. ( For rccr.rd pu '-poses this will he
known as the +X a>;is test) AccelQrate for
5 minutes.

(c:)	 Rernount the test spceimulj to the oppo ite
nlrync of the Intcra	 1 ­ 1' axis) . Acr , l --

-Ac for 5 nninutes.

(e)	 Remount the test sp:;cirni ' n to on e of the two
planes of the vcrticcl axis (For retord pur-
poses this wi I I ; 	 .vn as the -t Y axis)
Accelcrute for 5 mir._rfcs.

(i)	 Ri:;t;0Uii1 11, 	t sFJ ^lIt1C11 to the op"Jilt@

plcn--% of the verticc ` axTs (-Y axis). Accel-
erate for 5 minute.

(^}	 Remount the test sp: _miien to one of the t•rvo

planes of the lon;;itt. final a;;is (For rccoru pur­
pses t"is wi I! be kr:)vin cis flit -t-7_. axis) Ac-
ce crate fur 5 minutes.

(h)	 k r:n-t.aun` the test spe:.imen to the opF^^site
plane of the longitu-'inal cxis (-7_ vxis). Ac-
ccicrcAe for 5 mmut :s.

i)	 Run0vc tt
I
ic s came--, from the a ccelera tor and

connect c1 s -own i;; .F ir.!re Its.

W .Vionrtor t!, :, pecime.I output eGCh 5 I;irnuies
for a f,:ri -D of 3U m:nL;tcs.

This eornpletes the accelcration test.

.6 M	 11 CcI S!nach

3.6. 1	 Ir^strumentcolo (cs s; cifi;d or cquival -it), Ficjures EA ontl E3.

3.6.1 . 1	 S!,a_,; 'test	 Ile/ AVCC	 { S:'.',010, Prop._r;y
G 12, -0.

NEW
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3.6.1.2	 l). C. pO
%-
;er Supply, Hc;:lett--PcckcrJ, l.'.Ad 726,

Pr. ^. arty N 1^, ^ ., ..r

3.6.1.3 D 0ital Voltmeter, Mo-Nec Vk:ode1 7_ - ^20O.A. ProIn;:rty
f , /

3.6.1. A.	 C). C. Voitrnetcr, 0-50 V, Mfg.i^/-,
Type: 	 Pro;, rty ^;`

1 `'i	 So ^,- rn Mode l^.^^. ..	 ^,rr ^ Chr..t Peeorc " ^r,	 .^ 
Property

:i.6. 1 .6	 Pressure F; relator, Property #	 )J

3.6.3 rixture,

3. 6. x',	 fAcch,-mical Sl, c': last:

Vic Lf12 n^ ^!ity r'.", to v,111 be subiccte:? to ca n env ircnrnent of
18 r,-.cchanicul sl	 of 0 to 100 ci's for E m I llisecor-,d duration.

•	 !
Y	 " _c	 :ry. 	 -. %-,, ;!! ^,: :... ` t, 

t , -t :? 6 tr:..-s in :..Sh of 3 0',14.
::.r will r,ot t	 r i nitore:! a'urir.2 test, D;vi::t T on s

of more tr o r)	 150 rnV front pre--test output shell be c:,use for
reic:Ction .

3.6. x;. 1	 re--Test f,ec::tre,,.<.nts:	 '

(a)	 The s!. -)c': test	 s h:,ll Le call icraicd
Nv itli a crummy sP of sc,-rne irl;t
cs the tcs' itc^.. Culi:,rc;tion % k;il! be mode.
in accor;! ; ,,cc v. i th Qucl i ty A.ssurcnce pro-
cedLIrc.s.

fir;}	 Qvalitf i.'._	 ,; rill be r^c,nitored

to	 n si;r,ula tic) n rcciuirF--w,ents:

I
(c^)	 PressurC - Convrzriient ar,J conSiant p reSSUre

bet./Cen 1, aria 55 pla.

(F))	 Dn-nsity .. S;} ci c! fixture, (i)arc. 3.6.2).

3.6. 4 .3	 Quality t;',^ter t^; ;;.^r; t^	 rec^uirem^n`^:

(a)	 ^....^^iEnt

3.6.	 t^=5t CCI l),t ,	It 7^G^,.^"c;`I'ir^•

^^	 t

i
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(a) Dicrital Voltmeter (Paco. 3.6.1.3) - output
r:icasurerncnts.

(b) C). C. Voltmeter (Para. 3.6.1 .•1) - F^.ver
supply monitor.

(c) Strip Chart Recorder (Para. 3.6. 1 .5) - out-
put rnonitor.

(d) D . C . Pov, , er 5up,aly, (Para . 3.6.1.2) - 28V
do .

3.6.4.5	 Environa-cn,ta! Pest Procedure.:
r

ig theka 1	 tests %% Ill F e mc:
test sp::cimcn to t!ie hcic;h± of
inches anal pusniiij machine test sv.,itc h.

(b) Mount tlrs test specimen on the speciol test
fixtur; (Para. 3.6.3) irr one of the two planes
of the ictcrcl cxis (For record purpmes this
will be known as ti)e i X axis tc^'). Shock
icst I'nrcc (3) tinni s.

(r)	 Rcri;ount the test spccirrien to tl^c 	 ^si ta
plane of tke lat;;ra! axis (--X u;:i:). Shock
test thre (3) timas.

(d}	 Remount the Test specimen to one of th ,2 t.,•:o
planes of t

r
ic vertical a-<rs (For record pur-

pascs this v"111  be 	 cs +Y axis). Shack
test three (3) tirnzns.

(c) Remount th; test spCcirrien to tI.e o,r site
FAcne of the vertical axis (-Y axis). Shock
test three (3) ti;n-,s.

(f)	 Rc r:our',t the test sp ccinicn to one of the tv o
planes oftl,, lane itu.-'.rnal axis (For rccor;l
pur;.:^;^s this will be I:r.,::n as the ' L axis).
Shock test t" ,.rcc (3) timr-s.

(a)	 Ren;ount the test s;necim;:rj to the cprvsite
plane of the longitudi:zal c:- p is (-L axis).

r	 ! r • f	 tShock , s, ^ ^r^-c (?) ri„acs.
0
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3.6. E .6	 rot I-Perfz- , rr, once T,_yl:

(^r)	 COr ► ncct Quality Victer as shown in Fi;jurc
b3.

(:^)	 A4ust D. C. Powcr Sup, ly to 28V	 3V
dc.

(c)	 I r-t	 Meter stabilize for 1 hou; . P,e--
cord output each .5 1"MIOC-S.

This completes Iilc: mechum'-.c.1 si :^C'r. test.

	

3. %	 Vibrc-Non Tc:st:

,3./	 .	 1	 (rr^;it'ril iU,lUn	 ^.,^ o^.Cl.lrr(,Cl o r t' ivi^^clent},	 ricqur,,s	 li% una
rJil.

3.7.1.1 `ibrction Cun:.-jlc,	 NIB Elcctrv.iics Manufccturirrg
Conipan;,, Model T 251, P io1 City',

3.%. 1 .7 `/ibr'ati:,r, fleat,	 NA	 Electronics Mcnufacturing
Co m	 ^-,y,	 ^.".^:^. I C 1019,	 Pr:, ;; rt y S/n	 .'-t .^^!

:{.7. 1 .3 Voltwetcr,	 B ',Ilc:ntine 30
(
0 B (Vibration Level

3. %. 1 . ^? Osci 1lc^s-oj:^., 	 Tc!;trc-ni:: Modd 502 (Cross--Tull:
Ir',anitorl,	 ('roperi; 	 ^_S'/^ 	 "^.-? j	 .

3.7.1 .5 t%.	 C.	 Pc,., , c;r Sua;^ly,	 f-.ncicvco lAodcl 2622 (Feed-
G ac:, camplificr), will, Cathode Follower,	 Mode l
2.203,	 Property	

'
	 1 v	 6/*,	,

Acccic r,.)r,i;:tcr,	 F n-.!cvco Model 22--15,	 Property
P, 	 .,.,

3.%. 1 , % A--ccIe rori c-fer, 	 Fn,!; ..,, P to de 1 22--15, 	 Properly

3.%.1.£t Accelcro--.cter,	 Fnclevco 1r',ac^cl 22•-15,	 Property

3.%. 1 . D. C.	 f'ovicr Sur Ply,	 fI PWICtt- Fucr;c; rd, Mo dd 726,
' Pro- 	 r t y	 ^i' / : ,	 __

3.7. 1 . 10 Dicitc:l Vcdfincter,	 Di-iter IL',	 'el Z- 200A,	 Property

`1
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3.%. l ,1 l U. C. Valti,	 r, 0-50 V, Mfg.
1> 	 _ !	 ._	 Property

..7. 1 . 1? Strip Chart Re_ordcr, S;:•-,? -)rn Modcl^ • ^ •^; r^'^
frop:: ►ty #^: 1 ^ _•

3.%.1.13 Pressure Reyula`or, Property ^' 	 J

y	 , ; c.to;, LGNL, P.opyrt f/:i. %,1.	 Fixture densit sire +I ^	 e^^

3. %.3	 fixture, r, ,.ourlfinp, LGN'L, Property #j

3. %. 4	 V ibrc.tl )o Test:
. i h

	

LI•^ ^ ZJ Vii. t, . t .̀	 ...,I ^le :^^'hvl^^7 ^..r1 ..^.r•. _. ► ^r^^..l ^lof 

% brution as follc,:;s:

(0)	 5 to 65 hcrt:- (fl) ct 0.0 t inches D. !,. clisplc ,;
mcnt.

(h)	 ;t5 to 1 10 1 is at 9, 0 cg's p r,!:.

(c) 110 to 200 Hz of 0,01:, iricrles D. A. di^p:acc-
ment.

(d) 200 to 2.000 1i:- of 32 cg's per!:,

frcquci)_y v:ili be sweep lagarith-m,ically from lov/ to high
h ertz' s c:-id :b ack at the ra'e of on: oetcvn per	 C)r:_

eompletc cycle required. Spccimcn v:ill hove 23 V =- 3 V
c)c supp l ied but riot monit.)frd c'urincg vibration test. Devi-
cati^ms of morc thon	 150 mV fror;t prc--test output . , ill be
cause for rejection.

3.%. x'.1	 G?ualiry [Acter Hydrogen si liuktion rcc,uir,-' as

f^) I Tows:

Pressure - ConvcniEnt cn l constant prc-,ssc+re
betwe-c-) 14 cind! 55 psta.

(b)	 D. nsi ty • Specic:l f i -:tu-c, (Pa. ct . 3 . , ?.) .

.	 ?	 G'..:lity 1.'t•_tcr tem^aerc,;rc- r^c;urrcrncnts:

(a)	 Ambient.

3.7.x'.3	 LI_ctromc test eo,vic- ant opplicotion c. follo.vs:

(ci	 Dig ital Vci:mzi '.: r (Porn. 3. %, it-
pt r; eosu•;:,:-fits.

r_J
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3 .7.4.4

3.x.4.5

( t^)	 D. C. Voltmeter (Pura. 3.7.1 .l 1) -- po-wer
supply rri:mitor.

(c)	 Strip CE;::rt Recorur _r (Mara. 3,I, 1 . 12) -
Ouolity Meter out tout monitor

Frc, -Test Rcluirr-mcnts:

(cr)	 Vibicition tcstinq cquipmcnt ill b e coli-
bratecl with a dumr„y spccir , ,n rf equal
weight c;s the Quc-,ity Met ,- r. Culiljrotion
Will be node in accordance; vAl h Quality

surorice i?ro--cdu.-.

(b) Specimen pre-test rccluircincnis as shown in
Fiyur2 93.

(c) Specimen v ill l ; nitoreJ each 5 minutes
for a period of 3.) r,^ir,ufes.

Envi rc -^ -, ^tal Tec.t Procc d, •e:

(^^)	 Install si::! clmcr, mounting fixture on the
vibrc,ti::n heal.

(b)	 r..0unt C,. spccimLn or) the r.,^^nti„ fixture
in the lo.croi axis. (f Ur record purp- )scs
this will I -,c I:nown as "X” oxis.)

(c}	 Set sca, i iing speed at one (1) octave `-er

(d )	 Set F,) vcr supply volicc;e to 28 V	 3 V
dc.

(c}	 Fur t .,, t rrvirorrlicrt of 5 heriz tc 110 hcoz
of n cry; -.l	 "G" force of 9 and a displace-
mcnt of 0.04 inc!,: s peck to p,2 o!, set tile
fol lov, i r-::; controls:

(1)	 Crossci ver cc,n trol to 65 he, tz .

(^)	 Ancelcration to 9 a's.
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+w+^+w.r-..•swr^.... .ns....«..-•w^..w..+..rs..^....^................^._..r....w^..r...wr.^. r •w..w.. _..... ^...e,..r ^..,^._..s.o .^rtec!	 I cst ^ociltty	 C)peiator

^n^neer	 /

	

r	 __. ^. T

I V

:Tiber	 lest Conti tion

I^N.^MIMI..- _	 ..Li.-:ae.rlw•.^i+r..w...w...^i.11l^.e..e^..^..A11v.Y. ►rar. a..._—v

Pre-Test 	
^ + 
	 Post-Test

Time	 Ou tput	
r..,._..^ ..,.	

Timc	 (	 Output

•l

	

-..«. _. ._..e_..w..w_._.wr.rv._.-.__. 	 ..__. _._a._r.... __w..r 	 rr...•__..._w... ^	 r.__r.	 wr ae.__

1

	

'3i.v..... 9,'A.^'Yi-mR-,IK.-	 ...af.t ^eAfac:^i.iK.i•SR'MN.V.AZ...T+Caui Ai4 ^. -.__ ..Riir1A•{11''.'N'M._vs.A^i'(z_c-.`1A Ji'Tro'.t.K.6]¢rO.*Va4Y .I 	 ..mY.1Y_T.TMYwt..•.w.^0'K ^•.L'.I^.A^"a'teY1.: 	 -'

hcb. Supervi or
Ins	 cto+ 

nr^,.	 ._,rr..	
aarw+nw_..•FT.....^..w^.....r:M'y1WL++^w-w ...r. 	 .m...
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(3)	 M.:da::cment ic, 0.04 inc:l ► es p_	 to
pc,^,,l;

(fir)	 Scorinirlj sp;:cd to one (1) octave, per
rt^inurc.

(5)	 Sct sco,nnin0 lirIiits, lower 5 hertz., up-
per 2000 hertz.

(t)	 S:.. vibration Und conti nue frnm 5 hertz to
110 hertz at one (1) oetuvc p::r minute.

(^)	 SM;) vibrution at 110 hertz. Set Bros:over con-
1.'i1 1^ 

WK) i iart.:; s` t	 t-

32 	 -, ,-t It	 F	 0 r^,Sl. ^ 	 c r ^ c..' m: ^:t control to 	 1 _ in,.,hes
D.A.. Restart viz)ration and continue vibrating
front i 10 hertz to 2000 hertz aril! from 20,00

f	 h ertz to 110 Mertz ct the rate of one (1) octave
t	 her reinut. Stop vibrvtion ut 110 hertz. Set

crossover control to 65 hertz; sca t acce lcrotion
control to i1 0 , 5; st i	 control to

t	 6.04 inches D.A.. Restart vibrc:t ion and eon--
time vibratinn from 110 hertz I 	 5 hertz at

the rc:te of o ne (1) octovir p_:r r,iinuti.

(^r)	 Rers-iount thO sp cirnen to its verticril axis (Y
axis). Repea l sarne as loterc:l axis test (X axis).

	the tpecimcn to its	 ! a;,is
(l axis) . Repeat	 c:,, latcrc:l axis (X, axis).

3.7...6	 f osf- Tc st:

(a)	 Pc move soe ci:: _n and c.)nncct ns siiovin in
f= inure 9i;,

(E,)	 j,` r,it^r S;J ^ ir,; irl cach	 winut;:; for a period

of 30 niinu'	 Record data.

this completcs the Vi`.-,rc,tiorr Test.

3.^	 Ele:eirc,mc: , r,c`is Ir-ate: F=el once Test:

3,8. 1 	 (nstrur;ll',ntaiiJn (as, s;^^^c'fic:.' cr eq^'•.;;':	 ') ,

3.8.1.1	 D.C. Fov.-cr S: ': - ? I ,, 1-4.	 t^-hCZ. -C;rci, 1.'.-^_.' .! 726,

t

1	 ^

r



(a)	 St,.)dcicrrt 1.1c;cel	 NIA 20B I 	 F:c .'io Int: rfcrencc
c:,ld i Ic' IJ IntcnsI L v	 ';cter C. 15 -	 25.	 1
Property #

(b)	 Stoddar; l.I -)1- 1	 1^1' ,,Y; 301,	 i:n:!io lnte rfcr.enceclnc l
1	

_- ie I c.' Ir-It	 i t y	 c 	 ?.0- 400t.', :,	 froperty 5 ,,- ^-1^,!

Au:^ic ► C)scillator,	 1,'ifJ	 / j I	 Type

3.8.1 . 12 ^.uuio Povier Ampl i ri er, tYl,fg .	 ^.^	 LC N f

3.8.1.1;, I^olr.tiUn Transformer, IM'cj._^//'

Propert y

Volrrneler ,.pro_	 ^rc?,	 !.,^^;

Property

3.P. 1 .15 ;	 ' ,- Fa— , g ene. SignOl Source:, 	 1'roperty
^^.^.•	 f-i xturc,	 17;:r,;i ty,	 f'ror erh-

3. 8.3	 EIectro rnc 7,
•

ctrc	 lr ► tjrferc;,ce Tfs}:

The LFf 1 Ouafity Iti1^.:t;; ^,, i.`I	 he	 SL;'-I ` g:CtC d 	 to	 t.,e	 fo!lo ,;+ing 	 inter-
erencc	 c:...! sus- eptibilit; , 	t..,t	 cs prescri

,
`_:- cd in VIIL I61P1 D:

i'E . en;.e -	 C. 15 -	 25 1'`.110.

r
i
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Type_ 	 Property

I)ic itrl `oltrr.;t_r, Di g	-iter tv,od3.8.1.3	 ^ ^	 ^	 < ,	 ^	 ^--I Z•-200A, Property

3.8.1.4	 Strip Cf.-.-.-t Rel .jrcler, 50-lLor-1 t.',o'JCI
Property . /7

3. F. 1 .5 Gro o:, ' nI Un2, Property	 V14
3.3.1.6	 f'_ . ,:r I..	 Strl>iIizcr, Property	 ^/	 •

Screen Roo ,o, Prop rty ` ^^^

Property r+^^-'^,^	 Property

3.8.1.9 Coox Leodl, Double Shl _ ! ,PropertyN

3.8. 1 . io interference Mec:suring Instruments:

`\
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Conducted Suscc-ptibility 	 -	 50 cps - 15, 000 cps
and	 0.15	 - 400 Mc.

Rauiat(!J Susceptibilit f 	 -	 0. 1!)	 - x'.00 Iv1c.

Pre-Tcs. Requirements:

All ie st e-luiprnent shall be cc-,Mrated to con,f>ly
With	 ^ssurm ce pr'oce-Jures.

^'•8.3.^ C,uc-I i 	 1^,^l eter 	 l f ydfoc, en s i iTllllCtlUf1	 f^ClUl red;

(c:)	 Pressurc	 -	 l-o4 oratory	 ambi ent,

n^  

.8.x.3 Quolity l.;eter Output Loading:

(c))	 101 0 kO	 ±	 1% resistive.

3.8.3.4 Suspect Interfuencc., Prcjucncie:.

(a)	 1 .9 kcf)s a n J ood ha:	 i c s of 1 , 9	 kcps.

3.8.3.5 Environmcn.a! Test t'roce!UCe:

(c•)	 The sp;;ci,; '. [) will be placed in an radio- fr^--
c;uenc.y s p ick ed roz m on a .01 inch thic k cep-
p:?r groun:	 F c:r-re crer,Fr than 12 feet s:1ucre
u,id 30 inches ` •side.	 1!rc rroun	 plena	 e
bonded to the s!iiel:'c d room of 	 intcrva!s of Icss
than 3 feet c:nd u.	 end's.	 The top surface
of th:^ electronics bo_ will be located 4 inehFs
-f 	 112 inch from ti-,c edge of the ground plot-,e.

Po\ ,.'cr in p^,t	 to the s • ccimon	 • •.'ill	 be cipplied
through a F:<) ,.ver liiic stcblli:":`IJn nctvrork
ric;t;r•= 10)] bon j,	 :; ,o	 dice grOun;, plane.	 The

test scrap!: 1'-ads to tl)e sta!)ilization net:iork
be 2'A inckc., :	 i mJ) in lenci th and so

arranced tl,r.t	 t %^e c i:': nee E;c,.. c-en each lend
an.1 front each (c;:.; fo around will bt 2 incl-,es
at (.M Farms rr•ore	 6 inches from, the C>ua l-
ity t•.leter.	 The are !>icnt interferen;,e	 Icvel	 in
the screen roo rr, \; ill L,c measured with a som-

i:,.-	 a ,	 c: _ c. 1et•e^ .,	 tn. fcc' thnt th	 r-^:, :1--
i;y' !".'^: t; C A S electronic equipment is n-t cc:^^:'; i1^ 0f Scr::1 ?4 trcqUeil:.IcS ar CItEi' itlC7il 10 Iv+,^

ti
f
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Test	 Inp,.ji
Sample

5r(
-	 1	 rovicr

C 1 	-	 I
Coaxia!	 ' I'	 ,.I. C2

Termin_

S^t	 ?1 ^^,

T i

^. c csis'or Daic. F',1 -	 1	 Oh., 1 '„'c,tt Car' , ► i

•	 rv, Cc1;_ , cr! _ r Un1c^: C I ---. Inc r, ^	 Vol' dc, B"Oltub

C2	 1,1 F, 60^) ` coli dc, fiottltUJ

A,Cc:; .:61., s Snc;l Bc ;.'._ :.^nt_.: Can 1 ! ,, zh Insula,,	 Blocs

4. Coil	 1.1	 5 Micvc , !.cnrIcs, 1” Turns Sinc,Ic Lcycr,
^4 Incnrs ti^,
,
 incirig Len

_
^,,,!

3. Wr'irc- Dc) ,,,: Av;c7 `. '^0 Vc)	 .310 Inch Diu. (OD)

Forrn n;:,a: 5	 2s 	 3	 (C)D), .125 Inch
V cll Drill 3,':	 rb!c 7%16 Inch ) rorn rnd) Er-,J

i . Lrrclos^ e 1^^;,tr: 1	 Cc	 (; F.. S) AIU-Mini.:^I Sug^es - 	 S' e
-3/ ' 1 nc„. s x	 x 4 ii.: ,^c

i I \%^r... 10 j e^ + _.. ^1^ .. ^_	 !LI	 ^,11`^1\	 CL Z l
. ,!'	 1 /`	 !;^ y	 t

4
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(:-)	 The	 %';ill be 5 1 44biected to the radio
IntGric; - c,I	 t_,ts in, tile fr;:gLI CIncy ran-.:,s spee-
ificci by slo :;ly scanl^i^:y each octave c;-,d using
tl:e	 at which maxim-urn interftcrcnce
or suscrpti})iIItV Occurs as test f e- ciucncics. A
rrliniML-in of 3 measurements per octave wtil be
mac! ., , .

^,I! me ,cjsurcrr.: nts on the radio interference tests,
unless otilenvisc noted, vii!l be rnade with 2E V
i 3V cic: ap?liej to the do inp-It terminals throucoh
a Ilfl;' S tUb^IliCttlQn nEt`';UCI:.

(c:) ConJuded infe rrerer-:c rneasurr^nicnts on the
input do r.w., er I cads to the s p ::,- irncn Nv i l l be
rna:!e over a frc qutn cy ronoe of 0. 15 M- to
25 Mc. The interference	 instruments
will be	 to t II:: noise m tc, coa;•:i -11
terminal on the (}r-IC stc':Alization netv,-or!:. The
conrlc:etlno ccl';!- will be 510 obm 4JU.^le
ec coaxr,:, cc:.-I:., b fec.t long or less. Imcrtlon
ass:: ; r l l be n:gle.ctcd. Mccisu,-crrl:;nts be

rnndc in accordanc e: v. i th Para0rap}j (b) .

(cl)	 Radiated inter'crencc emitting from the spCc.i-
men ':% i ll be measured over a frccluency range
of 0. 15 &Ac to /00 t:'► c using t.'-ic appropriate
noise meters and rni cnna. `', vertical rod an-
tenno `;g ill be used for freclue:-,c.ies UP to 25 Mc.
The rod antcnn` ► w}}I be placc:l so that the in-
stru:rrer,' F: n :,l or c0unterl0is: is 6 inches be-
lov; the- level of tl-,e ground }-done. The cr.ter.-
no `',ill r+<. locclt;-a C:t t(I^ ?llr^t 	 }'iCr'^ ina?:1;1^Um
interfere^Icc in:licat+^ns cre obtClln_- :l when it
is rnovcd aloe 1 a I!,-_ l^:orallel `'.-ith the, eclge
C,f t, -,c c;rouncl i,lr, le. The measuring dIStCincE
fiom t he: s;.;^.ci^;,-	 c r̂ ove 1 Vic wi!! b 3 1cct.

From 2 _5) t:, 35 ;.^c, c• resonant c f i;:•:)Ic an tenna
tc'ne_i to 35 Mr- will b,' used for the ra:liated
interference rneasurernents. The diiaolc cltcn-
na ^r.i	 . e c^^itian _- ;cure+llF i ^';it;I Ine• ficnt

rr7L;n 'd	 c., I-.	 Its hnic.ht v; llI be
1 4 inches ^L	 1 I. -!1 fit: •^` ^ thrC I	 i of t. i

1
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^.+'^tii il.lMil.• .^.y	 -

^Ics
.Iti._A.Y.r J.•.n+^_. ^..•._.k...i. p..^. ^'^ !•^••./'^MY._s•. -.1y.

perotor

 ten - r^--Eng
/

I -Icst
^^S f

T
i

^. Temp.	 Type Of^Tes' - - -- -`jam---

I\v;r^ber	 Test ConJiti^,i _..	 «	 .____ _.	 _.,_

Frequency - Vcc

is l J 7

/ 3 ))	
1

As

^2 J ^/ 7 l

Insprctvr

.o.-,_ ...,.......,w....,, ^.

I



TEST DATA	 St,^.	 ^^

Y	 Jperr,tor

^tc.f^ !lest Ite:;i	
------	 _--._._.__.^,._	 __..._^_	 .^1/. ^^/l,^ « !

Engineer

[,;b. T c mp . 1 Y P ,- O f 1' s

U r, t tom''	 r	 i cst Condition

fvisa..:..;:^.xs......+a....w...........,.w.,...^+w:.^... 	 ..i. :.r....ee,^.1c.^...F«4+i..+...._ 	 / ^ // /	 ///
J

Frequency .. Mc
. i ...sr+.aes+saar •ssr•,_^.+rw .-.i.-x-... ^ _._.,,,+w,......,. ^...^.F^.-+^.+-.-.-+_.^.a.....--. s_a. ^ 	 i•.^w..^,.,s f' r' C, /	 ,/J `	 .

7rNf.hr.!

I

w....r...._r...—__.. j.._.......•___.+sY.......w,._._.._..._._._•_.w.._wa. ywr. 	 r,...._..^.._ .w._ ^_ ^ ._. —. _.._—,__ r._.-._..____..._.___ 	 ^	 ..

Y
fi:^^F."a11R'_.fArt^::?T:i'FTUL'YW...`W.w'\R4,L" YL:•'e/YI•A^'qu'^+4v'a 3 Y-. 5'M!!°:it !.r:..•CC .^..3SSa. 	 .. ... ++r1w.•.-:..te-.t^f.A.FS11.T^w:x ri c. ♦ vR1.!CY+//_'•^^.C:_x-1Tw'r — ^^_zT:<+3sw-A.^re.Hf.F^•tff^.+^'^.+YT Tt^	 rr

•	 i

InSF•: c. r
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• MaM ^i. Yf.	 ^^-__ _ ..... M.- yu: .+i.ir..w-+^.f—f^.^.^..ti ....w. ► +M^r^.^..^..•^i_Aa...•..^.^---ti 	 — -	 __M++_i..MMfA•.•a.bf

l
Date Stc1rte	

`
test Futi lity 	 C)l^cr o br

)ate Com^^	 -	 p' S tec! -^- t l est Item	 ^-'	 --	 -^-	 Frig an a  =

Nlormal Lob. Tcrn p. 1 ypo Of 1 e.'t
0

r

'J nit 
/
P,dumbcr	 Test Co

/
nditio

-
.i

♦ "'ISY.'_Rir..=a„yy^.y f.. V1 N-r' _.w_^.S/Yw•1r Mi.F--..^MI+M_1•i..^.i.^YU•••YMw. /.7^+fl^^a..n^. 	 —..•.4... 3 r^1r.^.I^M._.f.^a•4R^ I- _M'../r_if_^^J aMfI.4^^7r

Frryuency - Mc
'+•.lil^wir-+•w^wssr...w..-.+.+s .rw.-.. .....w ars•w^r^.• 	 ..	 ^ .wr.rwsrws•^+.rv^`''^•, f. • //tom-rw^a•a^-

r

• 2	 ^, 7	 1

G	
r'

t

l

.	 1

f	 ^

E

	

.	 r"\"K-S3e^/TI'^'^fr^Pi1_- 	 .JI^.-w.^r.M`.-Rt-O.."^...f.flit•1.lwl.rr_^.r•.f'.M..Yf?+rv-.aY'_JWa^'V1w'.-IYt..f".v fwt4'_+•Y.•_•t+Y_.""..w^':sYV Yf.-8'ltfal.:•aia...xsr^T'.'11.N^fir-_/^l.T'M^_LS:••._-.^ .-.Fe

Inspector
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S tarted	 Vilest Fciciiity	 Operator^^

Engineer

T r^ m P . ' i YP~ e^
/

r I^e st	 •---	

/ 
^. 

i	 s ^^' r	 l c: st Gonda inn

V	 s	 a	
/	

.'^.►•. vH ate..+.. wa...—M.r_ .Y+.,.Y.Y.^Y.r	 i

Frequency - ; `	 Oucil i ty Meter Output

l^

-
^	 S

F

,.	 ,... r.• a+ca,-+.u ►._..r+_-^-..:wvs.^:+a.,sw..a.++.aw.csac.rm.aww+r...w^rr.<rwwm.aarraa. (.`.....u.v»-...._...,..w.w.,..•..r^a.a^_^.e.r.ar...•-.a-.e-.:

lnspec`or r
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.l.1^IY.YI. ► ..^u.1_Y^N^YIM • w/.. ..I.r.._..._...^y_....._._r.u. Y.-^—.._..•r .. M_.^_^..^.il.Y—i._tiY 	 ^..^r^._ • i.VaA-^^..Mr•r. ^.l^tiY. .•

)ate Storled	 Icst Facility	 Operal r̂

 o -17 Complete d	 T—ost Item	 —`	 ^	 Eng ineer

Zc'.%
i^lormao. 'Temp. Iypc	 t lest

ium dity	 Mfg.
I	 I

unit ur,l Kr	 lestZ_o ?ition r~--'	 -r	 --^

r	 ......wow ...ay. -. .. w...,. ^.	 ,.,,rte, . .......^..^.. vr..w.r	 /	 1

	

Frequency - tAc	 Quolity MI_tcr Output

I

II
I
l

E

i	 I

Insj:cc.or
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cj rouncl plane and its ccnter adjccent to the
gcomctric,_1 ccnter of the spc cimcn under test.
4t Icast 1? inches clearance v. • ill be allowccl
Lett.vecn antenna extremities and the wc,ll of
the shielded room:

For frequencies alJnve 35 Mc, the dipole on-
tcnno will be cdjusted to the proper length su
as to be tun ed to t ►ie test frcc-uencics. 1',' en
the din-ic i,sions of the dijAc antenno bccorne
SrOcAlcr then the t %s t layout, the ont e'nno will

oc:rol lel to tl.r: c - t„c of thA 0-- u-nd
Plane, to F:C-:, P Its S( n.'—} 1':: tielllelloo U: iUcerlt

to the feint of mc,ximurn Ical:oa ­ . 1lhc radi-
ote:d interference mcosurements will be perform-
ed ir, a-_cordnnc.e yr-ith f crag,-oplr (L) . The
I r ise metf:r coo,:mI terminul on the line sto5i-
lizing nct,vork v., ill be terminctcd with a 50
ohm tcrmir •' inn .

(c)	 CC, -IJuc	 .c1Cti' sue;_^tii^ili;y of ;i,e spy :ir;l 	 to
radio-frequency wi ll be tested by inset tiny a
ratio-frequency sign-1 into the n3isc meter
coclxial termirlc.l of the li.ie sty:' ili- ,.ation nct-
work. Th; sianul lC%1- I vrill b:. 100, 000 pv
over a f1-(gc 'e11cy ronye or 0.1 5 to 400 1Ac .

The rcrai^)- frequency si , .:I ^>urce t.) L:! used
hos an imi:tdorice of 5U ohms. A matcllinct
nets/ork stvitaWc for w_^ at t'Ie test fr_clu:^ncies
will be used to obtrin the p:oper source k--ped-
c7ricc. 11,C, s,,-_—:Mcd v: itch •,•ill be that which
cAsts across trl_. out; . r 1c.:-tnrnal; of the swr,6
s•:)urcc wh?n n:, loud o;-he.- tharr tha! necessary
to facet tide soLrec iml -' dance rcquircrnents is
eomiceted to the signo! gcnInrator.

1 he conducted susceptibi I ity test v,1 11 be per-
formcd in cccordanee with Poiojraph (b).

(f)	 Conducted su c.cp,tibility of tl-,c specimens to ia r :^''1 {re.iucnc y wit! thin deterr^Iirrec' by cp;-ly-
• II:hQ C i Ci;_SiJ"frc:C^.^ ^Cti' si.jlicl of 3 V rms over

the f; ciu_nc:;^ rc.r ;- . f 50 tv 15, DC" c;;s to 02

__	 t
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do Fo •.vcr leads of tf,e srnecirrren. The signal
will be supplied by an audio -frccluenc:y signal
gencroinr and audio-frc. ucney F.av;er c.mplifierof
sufficient c,,nin to furnish ',he specified level.
An isrd e ian transform,^r viitlh the secondary in

;ics^';ith the F:)sitiVC do Icaa to the :pegirrren
be used to inject the audio-frcducr;cy sicr-

nal. ThE transformer v. ill carry all currents,
inch. 'inn the do `.'hcn power is	 to tke
spCcrrrF3'n, vrlt .out saturation.

The aviput	 be monit corc,,-t f,>r any
^.a•	 ..

Gercrr .,, -:4 v)n, or

fror,l the i r ltrO:lUG ed cu:l io si o ncl.

(,;:?}	 SusCxptfbllrty of the sp - c.irnEn to radio frequency
rodiation wi!I	 accomali0i2 l by sirrilor pro-
ccdures cr J s! i; _'lat ior;s of f aragraph (d) .

ill. tlr, exception that raJio-• frc,^Uc-ficy SICi1CfI
sources will be used to drivc the antenna. The
fie ^ven^y ronc- ';;ill be 0. 15 to -100 tAc, with
a 100, 004V input sig:;al rrcasurcd ct the on-
fEsrinn tE:ri"nInUIS.

1h: set-up for tl,:; 35 P.1c tuned di <;le antenna
a ;Id Inc" tuncc; crplc for fre:iu cncies alJv

35 Mc •;/ill E. , c esscntic! ly the sc:rnc . B ut for
the roc;	 used	 frequencies Lolow
25 tAc, it ;, i I I be nccc"ssary to have c 20 inch
r-:iucare cou n ters arse rr,C'untcJ on tvir crltcrina
base. The eounterDD!s-, will !^e held of the
prop r-r lcvj_I	 :;cr;:c:1 `:: t!re.' around( plc:ne.
Aka proper	 c:t Loth cncts of the
50 oI-r, ,, cc:!)Ic co nne:ctin the rod antenna cnc!
signal g: r; -:rctor '.; i!f be necessc:ry. Rcsistive
pc:.t s :.•ill he vse;l cs rCC;uired for tlie proper
t n-uncition.

The sr-iecimen output '.. i f I be moni tore) for c).-,y
effects of tlic. reclio fi-c(per -y fielc!s.

EIc-ctr:::",,.:	 -, , I-- I ^ `er` r-a nce Test.

	

:7	 I^ 2 CC:^^i^r;'i^"1^

r
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1	 Instrunnent;► tioci (cs specified or	 le-it) Fiyurc i 1 .

3.9.1.1	 D.C. Pov/tr Supply, ; , ;dett-- Poc kord, Model 726,

Pi:,toerty k"I"I ^ %	 •

3.9.1.2 D.C. Voltrict:r, 0-50 V, Mfg.
Type_^ =_? 	 Prr> I ,:A t' f # A,

:x.9.1.3 
D 

l -itcl Voltmeter, Di-jtcc t4:)Jcl Z- 200n, f roperty

3.9.1. 4.	 Strip Churl Reco+c, "r, Sonbor r► 1,^odel L.r-^ _ r i;,'
Proporty

.;'. i ..`.	 bcto t..	 I(<aI S'?CtiOr1, ^.^ii\ +_., .1+^.r^b .,y 	5';f . ^ >^

3.9. 1 .6	 Prccn:pIHier, Tcnnelec V .^Jel 	 , , - —, f'raperty

:1,9.1.7	 L).C.. Pov3 c;r Supply (Prcan;p. Filarncn,1 3 and B`),a
Prop: rly-^,

3.9. .E	 7,C- P)wer Supr,ly, H ev.Actt- PoA c ► rd, M-xiel 'I11 A,
Fropc rty ,S/^ ''^

s.9, 1 .9	 I ir.ear ,t^,;;t~'iti^r, ().'TEC, lvocicl 	 P-operty

3.9.1.10 Onle^t'lc Sccdc, "JDI, h.",'-:i^l ^ y /	 , Pr^1 ► .rtJ

q,.. .1.11 G as N ov., l^lcasvrl:,,;C)ilflc^, LGh'L, FfOhei'ty.
F

{.S'.1 . 1l. g as 	ID,-' DIf^ rr tic! F-cssur , T r , n:A--:er : _^(^ PSNC	 F	 cep	 +	 ^	 c	 ,	 ^,,
S;c,thc, m, 1,'.. -;cl /' ; :;	 Pr^^pc-rty ^^' ^-J j

. 0 1 . 13 Pressure I rc:r:S^^ucer ^'c, l tc;,c .)i': i:? cr, LG NL, Px'p .rty

3.9.1. 1	 I i iuid	 0:'M;e, LGNI, Prop rty

:.9. 1 .1 ► ! ici vic! F^Iov/ N l fcrcn;ic:l PrFSSC:rc; 1rcr;s:!ucer, 1

3. 9. 	 Pres5w,	 rc	 ^^-	 ^ ► ^^	 Voltr - e Divic'u, I..GiNt-, Piopert},

IC 	 Tr.-Si S- 	 P.-	 r - 7 ► ^:;I^.,^i^.0", S ir,'i11C::.

r



0,1 P-301	 S! IEET 51 Of 55

Nvz) CIO l /•!/^^	 Pro perty ^j' /^'.^ j1
7

.18" Ouc:lity ,'.leter Gc j ir,,; SL:.t on, Pressure Tra.isclucer,
Strtlrnrr^, 1 '.	 I ,;	 , PIoperty ^^;j 	.

3.9-1-19 i cta Gc:-.v_: Pressure lrunsduccr Voltojc Divider,
LGHL, Property

;'.1 .20 Quality t'. lictcr Pressure Transducer Voltage Divider,

LGNL, hop rty

3.9. 1.21 Cc's Flov.' P,cn:.'out, Leeds	 N•-jrtlirup, Speedornax
G, Prn---rty

;5.9. I . /i Licj !:d how kea4jut, 1 th gip, Specc.'.-)maxLec:.s ,,, ►for, ,ru
C Property	 c

3.`/.1 .23 Leta Gcc;e Pressure Rcc..'Dut, Leeds 	 Nurt%rup,
Speceornax G, P;oprrty, #	 .

3.9. 1 .2	 Quality t.ic? _r
Spec6mox C-,,

3.9.1.25 Lic;uid Nyclrcg:

3.9.2	 Cc:libration Checl: T", ;t-

Pl ' ;sule F;ec,; ,ut, l.c:ec t s & Norlhrup,r^Property

:n Tcst Systcr,,, l_CNL.

the lic;uicl ilydroc^^n C: _:'!ity Meter• s';i!! G c: p!c.ced inside un
evcicUated c nc csurc olono. v; Itn a beta co;7e calibration s--ctic'n.
Lic^uid and r:o:c.ous h,Jrojcn .%I ll be ventca to the cj',wospncrc
thro`iz)h the bete, n^ ;e and 0^_;clity Mctcr. The output of the
CJuality Mcter v-ill be	 continUOUSly. Beta counts
will be tckcn at n:)t less than ten uiffc . rcnt clualiti--s between
50:%o ar;d	 /fit cock calibration i--ji;,t the C"u:Iity tvtetr:r
output , r,! Ore:ssure A. aeta ,ra:^ -^c^^+	 ^4t pressure one! total
^, ; ^i,o V cn flow v^ill f:: recOrcic;l, r'v;l:v^cr ► Qua lity v.-ill be
C("ICLIlatC I from On:, Quc:lit;' tvt- tcr c!ata and the beta re;e data,
ar-r,l t'rle Quol lty rc:rd:ncs	 of ri;are thon

50(^ QLmlity in tll- 50 — 100':, quality ra;)^c shall be cause for
rejection.

Quolit y )Meter Gc,^-,iri,,-,, Section Pressure % ill be mcc.surcd only on tnc first spctiim_n
tested. SI,)CC t!lc: g UJilty r c cSC!Oui Is crl intcgrated si ` ncl CO ,isist ing of pressure ar;J
COLT.-O R:t•', if prE:^surcc i5	 thc::n COUnt rate can be cstc;,Ais! -.cJ anti Cv;r ..'reel to
c ountscctio:". t,ny c	 `:C in quclity bet.

„
, c  t!1c

^C..^.!ibl'4iiJn 	 dUC tO pres ;:	 alte to1'v GIO ^, f!c 	 i
,_	 '^a_,	 ;t at i n--

1 1 t , Cy r ..:^y C i ! ,_.	 _. ^.	 Units	
J	

L f:^y bi` in; lc: t (.tl t.lc tLr(1 i'il t^ ^':o^;ld iI

r
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St	 'Test Fu;Jiity	 Opera tor

(o rip e t e -- ^r e s t t u rl)	 ;'^-`	 -^	 -- 	
VI

.,._C

lal	

ir,cer

Lob. I emp. I ypa ^^` est

Numb 
er_ 	

le37GncFioii
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Beta	 Quclity	 tH	 GF;	 Quality	 Beto	 Quniity Ul,f•r?.	 l	 Total	 B;.tc^	 er-
R	 Gaa-- 	 Mete;	 JAeter	 Caj e	 fActer
N:-,	 rieswre Pressure, 	Flo g ,	 Ffov/CoV^	 Output CJ^^-)1.It; C^uallty	 c,

psis;	 p:'	 Ib./s_c 1 , )3/52C Ib ''y'	 (Volts)	 01%
• w+..^•.r^:mow _..^••n_..	 _	 ..www:^.w.r ..-.w.r^w

I14.	 l

-	 I

.	 I I
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3.9.3	 Pic-Test Requirement:

Calibrate	 t,--. comply with Ctuality /,ssurornce
Proccclures.

3.9.	 Colil,rutie-} Cl,--c!: Procedure:

3.9.4.1	 Irr;tull Q ua lity Meter in Hydrogen vent line and con-
nec.t to i.istrumentati,.r ► as shown in Figure 11 .

3.5.4.2 Closc an:! evacuate the test tan!-. Amply 28 	 3 V
crc to C. ualit-, Pieter. Turn on III el^'ctronic instru-
mer;tat ► on to a o'ri worm-cep.

J•9.'r.^	 ,•^•rl^ i tf.	 lt-i,	 prGssul	 r	 ^^}.•C P ►'. ..	 ,	 r

30 microns of r,i _rcury, open llydrocgcn control volvcs
to alloy. lic;,;id a ;d gas ous Ilydrogen flovr. Adii'st
floe/ or liquid and @os to r-ive a eomlbined flo'.v of
.03 to .4 Founds mass per sp-cond.

3.9.4.4	 Alloy:	 rates and beta -cgc p;cssurc to sta:;ilize
for 30 seconds, F,ecord o;itp'ut of C^ucdity Mater f- ► r
1 minute c-nd simultc'ricousiy ob,aifr a 1 wmutk^ bc;ta
count from} t ,- Leta gc,,e, Rccord cc.tu cc -c pressurc.
At th'-c end of I!,'o, 1 minute period, t!-.r, ofi all Ilydro--
9en flow cnd calculate	 fiydroc---n ^ruality f-J)m
tiie bete. gale data. Calculotc the flyurocen quc.lity
from 00' ,t da tcl of C,uality Mater. Record the
a,ua! i t i ^s on the data sleet.

3.9.4.5	 Repent the pfc► cedure to o'-,tuin date; at 10 different
Hyclroc;cn qualities bet:;ccm 50 ;0 and 100;0.

11 pis cc , ;. , ' : es the LH 2 CSI ibr-:jtio;) Chcc4; Test.

3.10	 (C,u_riiry Assurance P,o,.7:%,ws)

3. 10.1	 New Jnits-- Q-,,_dity Assurancr> sl,d:ll assurf: tile tests specified
in t lkis Q1 P are p--fornied and that fl-- c- equipment meets the

t
rccl^JirL;;;_r,ts sp-11fi2d herein.

3.10.7 In the c%ci ► t re% o : is reciuircd, Articic I.0 of Quolity Assurance
P Ian, NC2D f, 001, v , i;I be od! ,, c, rn d to.

3. 10.:. One co-)X of the cor .pletec' Cpl P sh:, l l be SM pp 'd with 011 CNJ:Il-
ity tviek:r a,ltj one copy ;l;;,ll be plac., -' in LC=NL files.

3. 1C.	 lns:: '!Ct for f inrSll, ^'.'Ji'^:n^1nSfllp, require, '- I.^CntlflCtliic-n, rind
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imensloncil to reference dro-v n_;;.

3. 10. 5V1.;if/ t4iCt the QUOIN;( t"ActL^r vieig';; less thole 15 P.)Und;.

Pert No	 Test Cry in er

Scriol No. 
	

O, ero'or
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I .	 REFF.1,t- `!CE

. 1 NASA Contract MAS8-20518

GENERAL DESCr;IPTI01,,.'

2. 1	 Function - Th2 U`12 QL!Olit; t,',.tcr meosures tnc rotio of the mass of gas-
cous Flydrogen to the totol mcss of liqui.! N-:!:.) @ en and c-_.seous Ilydio-
cien. TI •ie meter is ci section of 0,L vent tube c!r,d meters the ru,itity of
IlydroVen vented.

ThC	 ilis vrid is c c-,,-iWe of ri.^, ;ulvt'.	 • ,I-

lite tclunetr	 -lcros.Y •/-

2.2	 the Qvnlific.ca'ion tests eo..` , +.s of nin;, (9) separate ports:

2.2.1	 Temperoturc Cy: l c

2.2.2	 Pressure Cycic
2.2.3	 Shock
2.2.4	 i un,'Hi ty
2.2.5	 Acceleration
2.2.6	 t,,'.cchoriicol S!-ock
2.2. %	 Vihrction
2.2.E	 Intcrf.,•rence Tcst
2.2.9	 t.rl C:,I	 ion Cheer. Test
2.2. 1Q Inspection (QL;:iliiy Assuroncc Provisions)

2.3	 Pre--ertvirom,ientcl tests consis t of t •:;o (2) parts:

2.; , i	 Repe0tcsbi 1; `y:

2.3.1 . 1	 Iris

(C)

(r)

t (d%

trurr; - nt;rtiori (os sp_citi,: or cciuivc.Icnt).

D. C. Po ,:; c.r Sup,.-' , Prop erty P. 11_^ti

Strip C^,cirt P,c:ork-.'.., f'ro >crty

'Di oitcjl Voltrneter, P ropert y 1`

Prr ssu. c C= -	 F. , r ry .Y^ ! /	 •

-.%&	 a )
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(f)	 Pressure	 Properly

	

2,3.1.2	 Fixtures:

(a) Density- Sin;ul, tor, Property Al,' ,. 

(b) End Cap Scals, Property ^` 	 r,! 	 End
F'ru n ^ r + tr	 ' ^- 4 tti/ -

	

2.3.1.3	 lest Procedure:

(a)	 Insta ll enJ cup seals and density simulator
and purl2 vent tube helium.

(hl	 Cowert ` • 'U:71)i y 1,'	 : -.strumcntution
sho p,-, n in figure 1.

ter output v.1Ih 23 ^,'DC p^iY, er supply vol toge,

(c) V!hen CJuality I-Aeter output hr-,s stobilized,
vary tl^e vent tube internal pressure to shnu-
lote a cNFfcrcnt quality bci.,een 5,0°,o o ne!

100;	 l,dj^^s! tl e pressure to fivc- different
values and record t'roe output at each pressure.
V.-- , r otor il ► c Ouclity I ,Aeter output for 30 min-
utes at the fir,al pressure. Repeot each pres-
sure and record Ounlity fJlcter output at each
pre5su: . Qual ity 	 ter output rnust dui:) i-
cafe tl-,e output cit eccl, pressure v: ithin -f: 1 0/0.

Pressure

Pressure /.^' +	 .
Pressure- .+

Pressure=;^'• ^' " ^,1--

_

Pressurc
PressL-rc
Pressure y^^% ^~ .
P ressure'—;h"
Pressure	 "%! l

Output^^^.

Output
Output

Dull p ",t	 . J 'd !/

Ocrt;)Ut	 r".? r'_

Output
Output/ r l

2.3.2	 Res-onse lime:

^^.1.2.,	 ?	 (nstrurr ► ertciion (as sc;;ci	 Gr equtvcle,^^

(U}	 D. C. Po •.,cr Su; !y, P ro perty'

(;^}	 Dic!iic:l `'oltmctcr, Property

a)- -- - - -	 -
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(c) U. C. Voltnlc;tcr, R o perty

(!)	 Osc i I IoscopL, Property 

(1) Pry,--cmp, Prop erty a /^.^.^ J^	 .

(2) Cr;-nera, Property .n /J/.J -1	 •

2.3.2.2	 Fixtures:

(a)	 Q4rti;rty Sjmul^t rte, Property ^/^^ l ,
Property

(a) Connect C)ualit, Vieter to irrstr 	tuumention Us
shown in Fl-ure 2.. Ad,u;t c?-nsr ty SIMUlators
to prove	 cn outp-A equ,J1 to 50'0	 510 aucli- -
ity . AID: : Quc,lity 1,leter to stabilize for 30
rilinutcs.

(b) Af;cr 30 minutes stabilization, rcrro c-. v den--

	

,	 ^
siiy ^imu : ;-^r frori the ventur

.
r anc trioger t!ie

oscillosco,-- s.-. , ecp within 10 millisecon:', or
less. Obtain a pictorjol record' or the C V`'jty
/Ader outp	

tl
.0 cl^cnc ^ . The chanc, - r,u t be

more tF^cn [ .!,3 x ie final VCjluC (100°;0	 0 ) jJ
oftcr 100 milliseconc's•

3.	 TEST F/,Ci L1',1 FS

3.1 Cy:.Ic TcT^r,,;^. ratur^^	 •f

^. 1 . 1	 In:,^'	 r,tatio11 (c:s	 or ec uivcilcnt) Fip !re 3.

.^. 1. 1. 1	 T cr.^rerr^ti^re ChGi^I^,C' 	 ^..^'`rl''^r ^neFr^,•..,rlt Co.,
M,no' l ^ - 335,6, Property	 /i ^ --

3.1 . 1 , I	 1'em;^^rutu~c Cor,troll_r, Lee-c;s & Nlorfkrup, Type G,
Property ^ -

:i.1.1.3 lcmp;;rature 1`r',on i tar, Leeds & tiorfhrup, Ty-pc G,
1 . ► mV s,ona, -10 to =10 r„',' rcn je, wit(k six (6)
ca cl, Co pper Con,stantc,) Thern".oeouples, 6 ft, mini-
mum le nr: tr„ Tcmcerctui:	 Prop-arty ^''/://^ i^,f•

Propertl	 . Cor;tio
Pr:)pe, ty 

.r .1 is `/'^. ^ _^
	 Pro pert % 	 3

Frogert y f _	 -?
_^	 Property "	 -V

Property At S ^,	 /)	 Prop-crt^^ 

1^



RESPONSE TIME PER PARAGRAPH 2.3.2.3

100 ms/cm
I volt/cm With 10 to I Probe
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3.1.1.4	 Ice Refcrencc, LGNL,

3. 1 .1.5	 LiC j uid Air Reservoir, Property

3.1.1.6 Pressure Regulator, Property y1 u/ z/ •

3.1.1.7 CO ? Su ply, LGNL., Property/

3.1 . 1 .8	 D. C. Power Supply, Hev., Ictt-Packard, Model 726,
Prop: r ty ^ <y , 1 ^^ 3 .

3. 1 .1 .9 P,ccoraer, 2-cl:arincls, SanLorn Modc Iii,.
Prope rty

f^ic;itoI Voltmeter, Digitec	 7_-200A. Pro,,- rty

3.1 .1 . 1 1 D. C. Vo l tm: tc r, Property ^` !^ t	 /^.

1-ixtures, 1.GNI !_, Property

1crnperatur ,-^ Cycle Tcst:

I Uf 2 Quality t,,1-ter ,:'i!I be subje:tc:'' to an envir0n„.;;.-„ of

tcrrperclures from --50"C	 3°C to , Cp c	 3` ' C. Sio cimens
will be rr.onitore d durinD testing. Deviation of more than 	 150
r0V shall be cause for reicction.

3. 1 .3. 1	 0 lality	 simulation required as follows:

(:^)	 Cor-ive.-,ient crJ constant pressure betwe::n 14
and 55 psi a .

(b)	 Density -- Special fixture with a determinc-d ot-
tenual ion constant.

3.1 .3.2	 Our.lity Metcr temperoture requirements os foll:^ws:

(cr)	 VCrrt tube — r	 . *. C. , IY	 ^fn IiCiuIC! Clr
lhroUCJI C^ut l st.

(b)	 Elcctronlfc comoartmcnt - Cycl:d between
- 50

0
C and - 80 C.

^^. 1 .3.3	 Temperature monilorinp - The follo-,ving are Faints of

tempornture measurer,,tnts:

(c.)	 El ectronics Enclosure Box - 5 thcrrr.ocouples in
surrounclin^ err, 1 t1^er,;,.^co^pl^ contoclrnc,^

I 0  C-)p.

3. 1 .'3. Eicctrom,,i	 egUir1ro,Cnt C^C,:.: CtIL^n:

3.1 .2.

3.1.3
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(c)	 DiVitol Vollmcter (Pura. 3.1 .1 . 10) - output
mcasurements.

(b) D. C. Voltincter (i'oru. 3.1.1.1 1) - pr+wcr

sup;•ly rr^,nitor.

(c) Strip Chart fir-corder (Para. 3. 1 . 1.9) - Qual-
ity wlEtcr output.

3.1.3.5	 Enviror, .-ntvl Tcst PrUc edure:

(c)	 Connect LH 2 C)uality Meter as shown in Fiaure 3.

M	 Set D. C.	 SupPly output to 28V ^- 3V de.

(c)	 Re cord ombicnt ter ,ipnrrow- an y pressure.

(d) After test equipment h(,; s,a:)riizeu, record out-
pL}t voltaoc. of Quc!ity Mctcr. Rccord temper-

.aturc for ar, dent refcrence.

(c)	 lower air tcrn^cruturc, in tempmAi re chx er
to -5(.)CC	 3 C.

(f)	 Rccord	 M_1c:r output- each 5 minutes
j	 until dc:.i;e:l tcmp:?rcture is reached. Pccord

crir tcrnpercture indiCatcd.

(^j	 Whcn the air temp: rcturc rccchcs -50°C ± 3 C,
let ounlity V,ctcr rc;main of t:iis ter;parcture
for a minimum of ^J minutES. Take output
readings every 5 minutes.

(h)	 Aftcr 30 minutes o; - 50°C ± 3°C, raise the
chamber air tcrnpereture to a-,r)0°C ± 3°C.
Record output and oir temperctur e each 5
minutes.

^>>	 Lct e:e,:t;onics box r:mcrin of 80
0
 C = -3,C for

1 112 hoLIrs. F,"CCCI;-' output each 5 minutes.

(j)	 RcdUCC tcmp_WTure. to am^icnt.

(I:)	 V/ii--,n cir temperature reaches ambient, allow
electronics L,-)x temperature to staf:ili_e for
30 rninut.^s. Record output every 5 minutes.

l his compIrtes the tcmpera`:.rre cycle test.

3.2	 Pre-s--frc Cy c! , T 	 .
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	 rest F0!:;Iity	 OpEro;or

Tcst Itc:;;,g^neer

Lob. Temp. Type Of Test
/.^

NMiuity ,	IMfg.

Unit Nu:mbcr	 Pest Conditi:,i 	
r

•.^.+.- ... ..Pr+ww.A^_- ^Ml.^..^+._•+r' -`^.71/w.^.-'r w.7asM^-_ -.'s'.Mas. ../1. ► .- s1..... ^IL.iR^^ae...^\.wA..'r ^ 	 .^.la..M.Ww.b'Y.^..^'.1^Rt -

Input	 Output	 Output	 O1.^tput
Volts	

Time	 7e:r,p.	
Volts	

TirrZF'	 ^''	 Volts	 (ime	 (cmp.	
Volts

^ - AIKMwrf^.+.t r. 	 ♦^.qar ^^#.... _	 ^^r.^lA	 . _..^.r.....w^r.^. .w+i..... r.•,^.•M'_ 	 ...r► w^Y^r,.n..	 '•r.rw.sv+1./A+ ^.ari^Y. 	 ^Y►yR'^J9^ .	 .+w.j.^Vis! qr '

j I-) z .

1,	 _ i ^ ^^	 (	 J	 ^. .1 O	 y ► -	 Z ^ <' i	 Ilocr^^	 t

w

0

I
I 4

I

ii i
I nsp:; c to r

•
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3.2.1	 Insh-	 ;totion (os sl -, cified or cquivolent) Figure 4•

3.2. 1 . 1	 F.vcacuation System; LG NL 24- inch vacuum system,
Property

(a)	 lowz,-ition gou;te, cold eatt,ode, NRC equip-
ment, Ty,-) ,2 0724, Property # ,S. Y% •

( 11))	 loni zot ion g,:c+gr; and thermocouple gau;Ie,
V(cco RG31 A, Property # ^ ^ ^7 J .

3.2.1 .2 Pressure ou,c 1 0 . 100 i, Mfg. / ,^,J	l ype
3 .t_'1 ^^_• Property ,.511	 •

`ry • ,̂ • 1 •J	 4t^(1.1r+n^ ,^,;,,.i:,e.i	 :ply,
3.2.1	 D. C. Pov/cr Supply, Hev.Ictt- Packard, Model i26,

Property # -2 -

3.2.1.5 Diaital Volimcter, Dioifcc #Model Z-200A, Property

3.2.1.6	 D. C. Volti,,cter, Pron_-r,v

3.2.1 , %	 Recorder, strip, chari, Sc:..' ern C-,Jel
Property J,,%^_) f?

	3.2, 2	 Fixtur( -, LGNI., f rop.rty j ;'^i^_ 	 Dcnsity simulc'or•

	

3.2.3	 Fi xturc, l G f`'!., r ioperty G !^/ ^' (_^,^^, End cop scol •

	

3.2.4	 Pressure Cyc I c l cs1:

The LH2 Quality 1.1 ,^ter will be st;bicc.ted to on environmcnt of
internal pressure from 14,oratory oni'Dient to 55 psis in vcn: tube
and extunal pressure -,f 2 x 10-/ p,ia to cmbient on outer struc-
ti- ret. Test si - ;crl! he o1)'--r o 'Iion c: l. Vie Quality J',",ctc:r otrtp_^' will
F,(. roi; .::tc:' to lcborctury r.,-hicro pr,.,.urc e:,rj density. Dc, , i-
otions of more thou =- 150 rnV in t!IC eorrccicd	 !!-Ic:ll

eCUS e for reiecti-)n.

3.2•x . 1	 Quality Mel fcr Hydroacr^ sir.:.latiorr reuuired a^ fol-
1C,v. s:

(u)	 f'rc sure:

(1)

	

	 Vert tube lc.-'- —gy ra tory ombient to 55
psio iri` r:^c•.

r
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1). C.	
Powcr

VoI tine ter	
SupP1y	

! Recorder	 DVM

0-50 V-1

Fixture

1.1 1 2 0.M.
._ —t=-- I	i

Density

r^-
	

Siniu!ator

Vacuum

System

2 x 10- 7

F I G A`""E 4 F'.:^.;SU E CYC! - 1-I S l
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(2)	 Fxtc.•rnc.l vent tube structure 2 x 10 
7 

psio
(.01 micron; of mErcury) to ombient Ares--

surc .

(1-) Density - Specic +l f i xturc .	 (Pura. 3.2.2)

3.2. x•.2	 Quality Meter temperature requirements:	 Laboratory
ombient.

3.2. x'.3	 Elcctrznic Cq'.;iprnent o; plications:

(c^) D iy itol Voltmetc, (Pcra. 3.2. 1 .5) - output mcas--
vrerr,ents.

`W; 3 .`. Volirnctcr (Pare.	 o./. 1.0j'	 -

rnM,iitor.

(c.) Strip chn: i recordcr (17ara. 3.2. 1 ,'I) ' output

monitorin,.I.

3. 2. x'.4	 Environmentrl best Prcc"cac•-e:

(n) Install cep seal f ix!-	 (Para.	 x. 2.3) end den-
slt} , slriulator f ixt ure 	(Px a.	 3.2.2).

(b) In tel! Quality Meter and connect as shov.n in

Figure

(c) Ad just D.C. rover S::pply Output to 23 V .-
3Vdc.

(d) f'ccord c,-I-icnt tcnlp`.;ra turc Ond Qnl"C'nt P "C '

_ure .

(e) Aftcr test equipment '-,as stobili;x-', record the
Quality ,tit; ter output for ambient intcmcil an

cxtc r,,c- 1 pres:urc:. G.;r', j ition for 15 r•1wu;er
nli n inl;^m. P.ccocd do'a ea ch 5 mmotcs.

(f) lifter the ombient p cs:urn test, c:i ,ply 55 -
psis, intt-rna l to vent tube in 5 or r,c,rc st:; : of

a rate pressure chcmn :. not to cxceocl 2 pSic,Acc-

on;l. Vilicn 5)	 2 pia is	 Wc1iiitcin

pressure for a mininiv-.} of 30 minutes. Rc;c0icl
pressurc O!"I:l Qurility ,'totcr output for each
prfs:' : ic st:_- p at)-,! ecc`.', :i minutes at 55 	 2p,io.

r

	

	 a rate not to ex-
cc :1 E psicl,/s-Cco •-.!. Pccord Q.ality t,.lcter
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output at ambient j)--cssurc.

(i^)	 With vent tub c int--mol pressure at ambient
(line ventc:') start vacuum systcrt; (Para. 3.2.1 .1)

(r} To',:c pre ssure c,:J C)twlity Mete; output data at
1000, microns of mercury c )d each decade lower
or reading cads 5 m.inocs, whichcv is ICSS,
until on external p:-cssure of 2 x 10	 psia
(.01 micror ► s of mercury) is rcacl--ccl.

(j)	 At a pressur% of 2 x 10 2 psio (.01 microns Cr
mercury) Ict Quality Meter stabilize for 30 min-
er ', .	 ^',, r7i r] data l.'"`• ti r i•.i,I=-:

(!;} Ali' ; . r 30 rninutes at co external pressure of 2 x
10 ^ psia, apply	 pressure to vent tube
of Quality Meter ir, 5 steps of pre ssure. Pres•-
sure tote	 not to ex.cced 2 p;ia/second.
Record Qwnlity Met r- r output, and indicated
pressures.

(1)	 When in1ern -11 vent p~essure is 55	 2 psia, let
the Quality Mcter strbilize for 30 minutes.
Record all data ea ch 5 minutes.

(.i)	 Aftcr 30 rninutes stc',ilir-atiorr, reduce vent tube
internal pressure fro.-i 55 	 2 psio to ambient
pressure at a rate not to cxcc:.:l 8 psia/scconcl.

(rr)	 `/hen vent tube	 pros:.jrc l,c; recchcd
arrihic nt pressure, Ict the Quality Mctcr stabil-
ize for 20 minute	 "ecord Quality I^,letcr out-
put and ambient prc.5sure every 5 rninutcs.

(`^)	 Aftrr 2.0 minutes, elZse Of$ all vacuum valves
and vent tlrc pressure ehomber to cmbi e, , ! p res-
sure of on opt ional rctc .

(i^}	 After Quality i%Acter hr.s reachod ambient inter-
nal and e x ternal p r e y ,r ures, Ict Ouality Meter
stubilize for 30 mirrv':.s. P:ecorJ (, nLient ter —
peratures, pressure, c.-id humidity. Retort! Q.jal-
ity t,,keter output every 5 winutes.

`	 I riis completes th,: f ress _ rc Cycle Tr-s'.
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-	 r-•wr_iw^..•^Mi^—'^.M^^`_• _ y^nrr ^-.+—r.^v^+. r. s...v+-	 ...._...+.M..+.r ^^. •^w`^i ^rli^r^r^—.... ^s..^.. ►we.+	 waO.^e ...
)ate Started	 ITes' Facility	 ^Os^er2r

I dote Completed	 Ttst (tern	 r	 Engineer

;• RorrnaCl.a^. Temp. ^(y^e Of Test

_ f/ rA_
	
_% 

H u l i t y)	Mfg.g.	 ^ -3^^ ^

Unit NUrober	 Test Condition

awsl-M.rw ••'^+••a.w. -..:	 «.rw.w.-..n..n._r.^w. ^. w v .^- w..^..r+rte 	 .s. •wr.w+w^...+	 .,.r^ti ...-^w.wr..- •ar^^.w^..^r^..

i	 Vent Tube	 Vent Tube	 Qo0lity	 Vent Tube	 Vent TUDC	 Quolity
}	 1 irnc	 Pressure	 P'ressvre	 Meter	 1 ir,,e	 Pressure	 Pressure	 Meter
i	 Extc,rnal	 Internal	 Output Volts	 Extemcd	 Internal	 Outout Volts

kq
{ r•.aA^.tw a.wa.. ^-._rww^..•► . _ _..rw rr.—wy.. _. •. w.._•-w_ww.w^ w...^.^.►.^r+.-• •.^•..^.rr.•...^++-v+... _....n.+r.^e.►.^r nurw^ .^w.r +a..rti...dsrst

^'"`
fir
	!' 1 -	 _^ l__ -•_^^'^ ___ /^ L	 _	 ^'

t	 ^	 _

-^ to

for • 	 .•S

,.ate	 _—•

I

,
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__..-1_
   - ' Ts ^--4te Started.	 Facil it/ 	Operator

t:, m	 En--linc
'I" 

ete,	 cr

^I':^';T-71c;T-1-C, IS) 7 Te mp,

Un i N u rnb c r	 'test Condition

v(l:-., 'rLbc	 Qun.lityVcn ,. Tubc	 Vd^m,urct,,Tub(	 Quolity	 Vent Tube

I	

-	

I

T i m c;	 Pf L SSU, C	 Pr L	 Me ter	 I	 Time	 Pr' S'urc	 Pressure   Me t e r
External	 Intern:d	 Output Volt sl 	 Ertcrncl	 In ternal 	 1 	 Volt, •

go,

7

'of

to

j,^

/o

' or.

do

yk

Lcb. 5•

dd"^^	 a )
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3.3 Tharrrol S'rock Tcst:

3.3,1	 Instrumentation (cs specified or equivolent)NOure 5A and 53,

3.3, 1 . 1 	 TcmF-:!raturc; Environmulta ll Chambcr, American In-
strument Co., Model 4--3355, Property #,I./ ..' 1-

(n)	 Tcn;f:_rct , irc Control!.	 & N lortkrup,
Type G, (vi th a CoEpci Constantan Thurno-
couplc), Property t I rlr^.

(1^)	 lcn.peraturc fv'.onitcr, LceJs°c. Northrup, Type
G, Property #:

:.lyper Constc,nton 1 irerrnuc0upi,

Property _:" ! v/ a i?* Property ^_^! ' /_^ C

Prop r" tY 	 Property /G•S' S"

Property ^f-, /^ : 7;' y' ^^	 Property c,

(d)	 CO 2 Systern, LG NL, Property

3.3. 1.2 Icc Refe=rence, lG NL, I l m-perty' / ^	 Property A"

Tcm; craturc Environment;-) Chamber, American In-
s1 rument Co, Model "-•3::55, Property #

( }	 Tcrnperature Coniro!ler, Leeds & Northrup, Type
Cr, (wit:) cr Copr ol . Constantan The rn-.;;-o Lip! c),
Property #_l!/ 7i J

I,	 T ernp 0rature fr''cJnl°C' r; 1.r=eds & Nor1hrup, Type
G, Froper!Y N

(c)	 Copper Constantan Therrnocouplcs

Pro F,criy 7;'.^^ )-.; 	 Pro- rt:	 _S/.' =	 j

P; v e t r r--- r -1 r—P	 Y 	 _ i	 Prope=rty	 .s_%c '-^ ;_^
r(J ^) ^rty	 _^^ ^+	 PlopertyI

^. _ _ _	 1

PC) ^"'C•r Supply, Ficvvl^it-Pcckarcl, Model 720,
Property

3.3.1,5	 Dictital V^Itrnet.r, Diciitc.c f^.o^el Z-200A, Property
1t f n . _._^

3.:1,1 .6	 D.C. Voltmeter, Property `s/^.?^^/ .

RccorcEr, 2-chn-r; !s, ^.^..'.:ern f^:',o ±el	 ^,"

Property ^ /,/? ^'''

1
t



Strip

Chart

Rc co rd c rI^
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Po,v c r

supply
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Tcrnperctui e.	 Tcrnpe-,ralure

V,; n i to r	 Controller

vii tn (6) T. C.	 (1)T .C.

^	 ^ •t 80 
0 
C Charr.!^er

I . C.

LICE-.lid Air

Rcscrvoir

2 
0. /A.

Prcssurc 

Rc	 C. ,& -c)0

Sim u I cill-or

um

Suppl,.

II

Vo ltme t e r

c- .-, —ip c-r-u t u r e

Mom 'or

.1. -, -,,ft

ro	 r

0 
0 
C Charn'ber

c
l . C.

-)co;l t

y

, ..r.^	 u -	 I C.

5 T IH EHMAL SHOCK TEST
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3.3.1.3	 Pressure P.e;,,,:!ator, Property F 
S f'/^ =,^

	3.3.2	 Fixtures:
7

3.3.?.1	 Density Sirnulrtor, Property _,±/^,i^^'j:,.
3.3.2..	 Eo d Cap, Prop_ rty ^ ^ _ _-_ -__•

3.3.2.3	 Liquid A ir Reservoir, Property

	

3.3.3	 1 hernial ShocR: lest:

lite electronics compcAmcnt will b: subic.etel to c,n environ-

ment of rapid tcrnperature ehonrj s fram --50°C to A 80 C. The

vent ' '	 --tion will b,- nartiully s-,!)rnero-.d in a	 of liquid
(Iii - mrOL'OhOur t.,C ,c._i. ti: r1 cycle •-- ons.stso r. 4 tempe,utu,e

steps. Test itcr,i will be cycled 10 t-irnes. Test item will be
oper(,tional diming the therm_ ► I s! ►c,;!: t,st. Deviations of more

than 150 mV will be cous ,^ for rciection.
3.3.3.1	 Quality Meter HlVdroCen simulation required as fo!lo^;s

(c,} Pressure - Convenient an	 constant pressure

between 14 and 55 psia.

(1)) De n -'sty -- Density simulator, 	 Property

%,).3.3.2 	Electronics cornp%:rtment ten-,perature requirerr., nts:

(c,)
o	 „o	 i	 1f;0 C .- o	 C fear 30 mir,utcs.	 Step

(h) Lal-,o,atc^ry c ,.b ent for 15 minutes.	 Step 2

(c) - S(oC -.	 3°C for 3") minutes.	 Step 3

( CI ) Arnhient for 15 mir, ,Acs.	 Step 4

3.3.3.3	 F.lcct,onic tes` equip-	 ^-' --. 7 rement and a pplication.

(u) Dic,itol Voltrnete,	 3	 output

measurements.

(b) D. C. Voltmeter ( Pc; ra. 3.3.1 .6) -- po	 e 

SlIiIr ly ri.oni,,Jr.

(c) Strip Chart Recoru;:r (Para. 3.3.1 .7) - Quality
Meter output monit:r.

C.	 Fo':;cr SUp-211" (Perri. 3.3.1 .4) - Hcwlctt--
F'-^.':crc!,

3.3.3. t	 Environr^ientcl TcLf t'roce:'. -:

r
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si Irul'.?N , Of.,5`'i.. _..►.^.s1-IA

1	 st
I..r...r _...._ -M...N.v	 .

i-aeliit)'
• •	 .rM ..-w.. +_r.	 •N•..•.w^+. _4t.. I..-.________	 s 3 .

Uperr.tor'.^

Te st Ite m EnVincer

t i t, '-test Condit ion -

wry_.•	 r^._._.rwrwr.^.n.rn +wM

•I	 lr' . St, ,, Ootput Sty' Output

ell

__ I --	 —^ ^i .>"'.	 mil.•_	 . __

I



^

l

icst rcDuty OLew-,

Condition
-----------------

Time | | Output
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Tcs! Facility	 C)perctor

(	 ^^ ► ._,L^:I	 'Icst Itch ► 	
^...	 ..._	 ^	 r

.'r  ^ f .. ^', iii	
E:ngrnccr-

	

l.t:b. 'Icr ; gyp. '1 yp^ Uf^l cst 	 _
•,=	 ^ •.iii/;	 •,..;	 •^	

i

	

., _.r wr^^ .—.-	 -ti ^r rr...r•M__..._^.....+r–..^_.-^..-^..^.._..__^.+N►w•w_^^.^._.Hw^...w^.M.sr ^__ ._ _._.... .. 	 -^ _ __.-. M_ 1
Mfg.`

I C-A Condition

r.w--.	 ......•r•...t•w ..r+.......w.•,....vw r.+..- w•. -w .^•..ti......r..• .... .•.•w ►. .M ^-.. •. ,.. ... -	 ....++_r.^.^...^... .r.....^.•ww••. r-..

I im ,	 Output	 l im<	 Step	 C)o1put

	

1	 ^

	

I1
	 y	 . i_l	 ,__

1.c
	 S_,	 ^-
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less Focillt^

,:letcJ l^cst licit) • _.._.__..__ .^;^`._.-_c_ ..	 •

7cst --

cst Coral tfon ~------

A

I

Jtr j ^/v"pui
^^Ui^Ut

>	 >

I^

I

--Ww^_



.-..__.....^. -.. -	 .l....	 ..._.+.

'	 ' Icst
^	 _ ._w^w•IrAl..l.^_..

Facility
MVO.+t..h....•^1...^...^•►+r..MM..^1.li.MO ._I.Y_.. .Y Y_w_Y. M_.....y^.I^f.

,	 .
_.	 s r__.^.M 4M^.w -i..^.^ ♦i0pero:or

1, 05t Itcm .. ncpn - crf

l cmp.	 I y,^^ Or 1 cat M

Mfg.

i .._..._ —	 Test
Conai .„n_._._.___._._..._.^_____

....- ̂  ..	 . ..a.-_r..- ^. ..._..^r. ► w..^.._uw-.... ,...	 _tea--s.: w.. w.r. . ..
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(r)	 Instal Quality M ter vent tube in liquid air
bat'h as shown in Figure: 3. Turn on electronic
equipment. After stabilization, monitor Qual-
ity I.1cter output each 5 minutes for 30 minutes.

(r^)	 Turn on i _-)th temperature envlronmzntcJ cham-
bers.

(c)	 After Loth environmental chrrnbers have reach-
ed their selected temp .rctures and are sta',ili ze d
insta ll the electronics compartment in the 80°C
I. 30 C el.amber.

l^.'^	 {:^,• '^'^ r:Iinutes, rc	 v°.	 ^t_ r^ Hire r-nm-
portment from the Eio	 3°C chamber and
store at ambient temperature.

(c)	 After the electronics comp:;rtrnent has been co

ornbient temperature for 15 minutes install the
etcctronics compnr tr'._r;t in the -506 C == 3°C
ch-jmber.

(f) after 30 minutes r_ ^ ave the electronics com-
partment from the	

^
J C	

o
3 C c.horncer ana

sto,'t at arr,bient temperature.

(g) A'icr 15 n.inutcs t'.i; will Ica` - cornplcted one
therr;c,l shoe'r: cycle. Rcp o2at these steps for a
total of 10 cycles.

This complct:.s the thermal s':ock test.

3.4
	

Humidity Test;

.^ . 1	 Ic ^t^^^ ;,entutiorr (c: sp e: ifi; : r or r ^: ► i^ ,c';	 +) f iccurc 6.

v.^. t . I	 Iiurnldlty En','$, ,+nrnc;it C,.	 :•, ^G n ,i^' f ^.^,J':^ZI
(modifier? fc^r 1000' hu:ni;:rt;), Pcop:.rty	 K -/^,	 'l	 r

1.2	 Tcr;.,,.)eraturc h.'.anitor, Leeds t Nor,hrup, Type G,
with six (6) each Cc;	 Constcnton ThCrrr.ocoup ic°,
6 N. rninimurnz le ngth. Lecus ex 1\arthrup Tcm p ;;rature
hr'.onitor, Piop ,rty _^ /_'') 

^^ S^

Property ., C i l ^ , ^^ ^`.
Property -51 e- 7J /)
Property
Property
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(r)	 Humidity Monitor, Leeds & Nortl.rup, Type G,
Property 

(i,)	 Copper Constantcrn ThermocoOple YIL: bulb,
Property _.^ / ;if ^ ^•

•	 (c)	 Copper Constcrltarl The rmocouple dry bulb,
V.Property!

3.4.1 .3 	 Ice kei-, ,nee, LGNL, Property

3.4.1.4	 Po%-, , er Supply, f ^cwlcit- Pc:" cord, Model 726, Property

^.4. T .5	 3 ^ I.!.i ,^ ^l^f^^r,^r I, DIOltec	 .^f1o^	 ._7nf!	 of	 r'.

3.^ . 1 .6	 D. C. Voltmeter, 0--50 V, 1,1fg.	 - -	 TYPE
Prot, I t y, 

3. 4.1.7	 Strip Char' RF corc''C r, Sac.: ^rn 1`^'odc -L^ .^
Property

3. /r. 2	 Fixture, densi ty simulator, I.G N I-, Property

3. 3:. .3	 Fixture, End cc:p seal, I.GNL, Property'

3. 4.4.4	 Hume i ty Tcst:

Tic LH 2 Quclity h'a'ter will be subject;:d to on err3 irormi cnt of
9ScX •- 1G^^°o hurnidity of 509 0 temp-_rotL I re fora p erio d of 4c

hours. Quality Meter VI III be operc:tiorral during test. Devi-
ations of more tlron - 150 mV shall b.. cause for rejection.

NOTE: Do n. f use uata obtained in 3.4.4.1 (b) cis bose line
data.

..'.4.1	 Pre-Jest Rc:,urrcments:

(o)	 T1" humidit; , envir..-nnicnfol equip-riomt shall be

cC lml -cited to conlpiy With Ovo!ity AssurGnce

plocedurCS.

(b)	 CJucrlity MOC.r s'lall be operated cr,d c mitored
each 5 minutes for a period of 310 minutes.

3. 3'^.4.2	 Ouality t'icter Hydrogen si -: - u!afion required os follows:

j	 (cr)	 Pre,sure - Conve.-:i:.-rf crnu Corlsfcrrlt pros>ure
ckveen 14 :;n d 55 _ra.

r
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(o)	 Dv.nsi ty -- Spec iol fixture (Pura. 3. ?, . 2)

Quality Meter temperature requirements as fc 1:)vvs:

(a)	 humidity test, +50°C -' 30 C for 4 hours.

3.^'.4.4	 Electronic test cquip.-nent requirements and cpplication:

(a) Digital Voltmeter (Para. 3.d. 1 .5) - output meas-
urement.

(b) D. C. Voltmeter (Pura. 3.4. 1 .6) - power supply
monitor.

Strip Chr.rt	 carder (Porn 3.4.1 .7) - Quality
:...:;c,i %w.tr ut moni t(^, .

(cl)	 D. C. Power Si nn; !y (Paco. 3.4. 1 .^)<

3.	 5 Environm,-nt Test Procedure:

(v)	 Ire>tull Ouality 1%1eter in humidity chamber as
shovrn in Ficurc 6. Sct power supply v:d'1cge to
28 VDC rind monitor Quclit;- M e-, ter outpL't with
strip chart recorder and digital voltmeter.

<<	 Set huM)idity ehcrllaer temperature control to
500 C ± 30 C .

(C)	 50 humidityC olltrGl t0 1GOi0.

(d) When the tcmperatlirC stab i l i /es at 50,C ± 3 C
with the rektive humidity greater than 93R'c,
readjust the vent tube pressurc to obtuin cm out-
put in ttie 50% tc, 100% qualit• range.	 ni -

 
l

for this output f(-) ,- A, hours at 50 C f 30 C and
9;2%	 100;;	 'lumictity. Deviatior ► s of
mare than	 -!-gall be couse for rejection.

(c) After 4 hours	 11ic tcrnperature and rcictive
humidity to Icboratc,ry crnbicnt. Outp ut devi-
a,ions stroll not be eau:_ for rejection cluri. ; this
v)rhon of test. (Detector temperature nat con-
Stan t) .

This completes the humidity test.

3.5	 Acccicr::tion Test:

3.5.1	 Instrumentation (as s p ecified o; e q uivalent) Fie ores 7A and 73.



I	 I^SI l/!ii/^	 Si it~ Ll F27 0 

	

. +..._M .+^_.rrw•	 ^. •s...._ra.v++. ► vr-... _..4^w+r...._.+..«,...«..w.-r.r.. ^.....^N+^.sw.r^r._^w.^- - r^.^...r_. ►.^«+.....N ww•

"^f	
Tee	 .^Gili;y	 •.	 ,)perat^r^

ll*(;It Item
J^•	 /	 /' ^..^	

^nJinccr

mp. i ypc C)i	 5 

_ +..._.V^I est C.crrhlitiar,

••I 	 . I	 V.R.w_a..w_► ^s^wl•.•MM.y•.•-w._Y; M.rM ^..v.'wc•^. 1+	 r•. w — .. .wV •wr.. •w.lr.... _ro• wJY.1.t..^ V

Youtput w . _ ..	 M ....	
l i	 Output

r r

1 ^	 .

._.,._.- ^.w..rlr^.^-....^..r......___-...r...^.a„	 ._.,««...-w^Yrrrw^r^.^riw•^=^liii^rr+^.^ir.

r



ITEM - TEST DATA

c y st ^^aci	 ity	 ', ^perc,l^r

_ ,^_.._.•_.w_^N ^	 • L_ r._•..._.ter!	 AMw•.•: M••..._^w

Te :t Item
._•.__•._..-_

Engineer

Ic11 Condition

•..r ..	 .4	 ._..,...r.►.:.v..,-.....•.....^...r.+..•.	 ..-	 ...^•r.-w.^w,^.+•...r•rw. •^..rw.^.. .....	 ..-.	 ,,.,....^... ter..,..•..-.r..

I	 f file UU1pUt Output
..... —•r_._wv►w• -►. . ' ....r• .,w•v_w..r..^.•.^rr^++..n^w,. ►.-... ...	 ... ►► ..►..i.r+.rs...	 .	 _+.wa.r-.... ^	 ...	 ^	 -

L6
41

••; /	 I	 '.) ^	 J • .^ cam-- ' ^ i ^	 -

I ^	
r	

rl

--" rye. r iee +.wrw«^..•.-+w..---•.	 ..^fi..-
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3.5..1.)	 Accelerator, -Cc-n'r^
le

 o N.odel - 15 ,^ / /'	 Property

3.5.1.2	 f). C. Pcv;cr Supply, H---.-, •,Iett- Pcj4ord, Modcl 726,
Property CrJ 6," : -^ 3•

3.5.1 .3 
D 

icgitcd Voltmeter, Uigittic Mo ,-IJ 7-200A, Prcp-:.ty

x.5.1.4	 n. C. Voltmeter, (?-`Ci V, P.^f3 !'^'S 	 Type !^ 1
Prop. rty # 

3.5.1.5 Strip Chort Recorder, Sant orn ModeI /)-.t.-,_.'__,
n.o ► 	^^ 7 •^	 ""

1
	 3. ► .) .6	 Pre$SUrc t;	 ulutor, Property

	

3.5.2	 Hxturcr., den ,tty, Property ^,- ;'•/ r 1^^ •

	3.5.3	 Fixture, mOUn ting, P ro pe rty

	

3.5.4	 Acceleration Test:

C-tcr Will Esc	 to or) envirsu^^;:ct d	 ^nm̂The LH 2 QLI;'Iity s^A	 nt of
six (o, acceleration of 0-30 g's fc r 5 r1nute durati,n cock.
Vic specimen %-1111 b e accelerated tv/icc in each of its 3 aAs.
C;uality P,l,etcr will hcve p:), ier suppliczl but not monitor d for
outF Ut during test. Deviation of more than ± 150 mV fru~n pre-
test output shall be ccusc for reicctiort.

3.5.4.1	 Pre - TESL R(ciuirements:

(c))	 The acccl eraii, n t.:t machines small 1-,c ecli-
broted to comply 1, C^uality Assur•once
proceJures.

lt)	 QuC-lily Mctr - ' slctll u , ;—rntrd an d neon .lured
eac h 5 minutes for c 30 minute period.

3.5.4.2	 C.volity ^rlrtcr f; , 	si,:.ulo tions required as follows:

(a)	 Pressure - Convc.;),c,--,t and constant pressure
between 14 once 55 t.:sia.

• (E,)	 Density - Special fi;•;turc (Para. 3.5.2_).

3.5.4.3	 En vironn- ,ntoi Test Procedure:

(a)	 Edell c..cele^crtion le t .gill be con!uctc:' with
23V	 3V s pp lied to	 test s ? eLiw .n cs
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shown ire Noi rt.•7A.

(b) Instoll the specimen mounting fixture (Peru.
3.5.3) on the aceelerotor.

(c) Mount the test specimen on the mounting
fixture in one of the two plcnes of the Ict-

eral c,xis. (For record purfmses fl)is will be
kno,vn as the +X axis test) Accelerate for
5 minutes.

(d) Remov;it t1,e test spec i;i_: n to the opposite
plan;, of the Icteral a ,.is (-X axi:,). Accel-

n inut,s^

(e) Remount the test specimen to one of the two
planes of the ve: rticol axis (For record pur-
poses this v., ill be known cis the +Y axis)
Accelerote for 5 minutes.

(^)	 Rcn.0Un: 0-^t. tL:t spECir:-en to the ot. o^i`
plane of the vertical c:.is (• Y axis). AcecI-
crate for 5 111inutes.

(3)	 RCM.oUnt the test sp_ei , -) to one of the tv,o

plon:.is of the longitL :linal axis (for rECOrc' pur--
F_o_es this %-rill ire knc::n as thz -'-7.. axis) Ac-
cc lerate for 5 rnrn; ► tes.

(n)	 Re n.ount the test specimen to the opposite
plane of the lor;gitv^inal axis (•-`Z axis). Ac-
cclerate for 5 minutes.

(i)	 Removc	 sp-ciniori frc.-m the caccelcrato r and
connect cs s!

V.onitor 1!ic sp;.cAmen OLItjxrl ecch 5 minutes
for a period of :0 minutes.

This com,-:_;cs try. acce cratron test.

3.6	 1/,Xchaniccil S;.-)c':

3.6,1	 In;tru,mentotion (^js s;pecified or equivolcrrt), Fig urLs 8A arrd 8(3.

3.0.1. 1	 Shoc'K 1- Sst . 1.lc;c'r1in°, AVCO JV,oct el Sl.'.010, Prop::rty

•	 G i 3-r0.

r
s.
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Uate Stars	 lest tu :ility	 operator

Dcte C r,.mp-^cteJ	 Test I tem	
AI.	

Engin_er
/ 

	 1
Norr ► al lab, Te^ p. type Of Test

humidity	 ^ -^- ham.

Unit Numb er^—	 lest Can' ^ t i o ;̂

:9.
	

. r .r....n..^r^	 ._o—..^_•..r.^.A_,ow
01

i
—	

—	 ^Pre -Te`t 	 ^ — 7 	 Post—Test --_	 • _
71 ime	 !	 Output	 I	 Timc	 (	 Output

C^. r.yp.-'M..M'N.1/ ^rM'.^wyV^w. '	 . ^M..1^^_^...A1M^r^1^. •iAi^.1^^^^^'•N._^.Y^.^^Mawa-^.a^ r+^i^ 	 'a•ai+.^'	 ^wr/.:
f
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3.6.1 .2 D. C. Power Su pply, H ,_wlelt-PackarJ, Model 726,
Property	 7 2-

3.6. 1 .3 Digital Voltmeter, Digitec M,oa, f Z- 200A, Property
x31te s-;-I— -

3.6.1 .4 D. C. Voltmeter, C'-50 V, Mfg. ^,^,5^•.^,
Typc ,^	 __.	 Props rty

3.6.1.5	 Strip Chart R(;corder, Scrnborr,
Property * /I I/ I

'1.6.1.6	 Pressure Regulator, Properly >^J /^? _.^

	

3.6.3	 Fix ture, rwDuntiny, Property

	

3 . 6 . 4	 Vvechonicol Slwcl< Tcst:

Th e LN2 Quality Mrcter will be sL.ajected fo an environment o f
13 mechonicc:l sl.ac!:s of 0 to 100 g's ror P millisecond duration.
111c specin ,,̂ n v/f ll br	 t"sted 6 ti ncss in cacti of 3 o x. ls.

Quolity Meter %;-ill r,at be moni:orccl curing test,	 Dcvictions
of rnorc than	 1;J mV fror,', pre -test output sl'iail be cause for
rejection.

3.6.4. 1 	 Pre-Test Rcquir ments:

(c^)	 1 he shoc l< test rnoc'iine shall be cal i bro-c d
V,'; 0I o ^;.mmy sP nci :--,cn of the sa; -ne weigllt
cs the test item. Cclibrction will be mode
in occordonce v i th Quo! i ty Assurance pro-
cea'ures.

(^^)	 Qurlity 11''k:;ter outi:vt shall be monitorc d
every S minulcs fir 30 rimutes.

3.6.4.2	 Q ,,, .ill i y J' ,A1-ter l l ydrogen simula tion rcqu+rements:

(0)	 Pressur4 -- Con.ve;;ient cnd constant pressure
between 1-f or,-! 55 psra.

(W	 Density - Special fixture, (Pora. 3.6.2).

3.6.4.3	 COuolity 1,1t,+ur tempercture requirer,; nts:

(G	 A C r t', t
V

x.6.4. r	 El_„tronlc tes` ^	 'I	 ; 1 =nt C ''^ICCltI'_!n:

^- _ - a )
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A

LH 2 Q. m.
	 V,ountinq Fixture

1_1 L

Half Sine V/cj ,,, e
0­ 100	 8 rilHisocond

Tc!'i.. "g Machine

r.

	

PC, -I c r	 B

^_	 Sup^i^^ _ (
	

S tri p

C t 1 a f t
-^.^.._^ _.___. ^	

^	
Pccc)rJE- r

VC) I me e r

C

Pressure 6^'

	

L 1-1 2C) 1"Ot

D\/ ',A

L
S*1r7lL'l	 l or

Pre-Jest & Post-Test

FIGU:'.E: I0_j l%Irl.,HANlCr1	 TESI
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(^)	 1)iritoI %loIfrnefcr (f a roo. 3	 1 .3) - output
meosurcrnents.

(b) D. C. VoItmcIu (Pura. 3.6.1.0 power
supply monitor.

(c) Strip Chart Recorder (Pc;ro. 3.6. 1 .5) - out-
put monitz r.

(d) U. C. Pov:er Sut,;;:y, ; Pora. 3.6.1 .2.) - 28V
do .

3.6.4.5	 Environrrnentknl Test Procedure:

/,1	 ec •'	 ;',, `e-ts `:'I! be mcc'e by -^•r
test specimen to the hciyht of
inches and pushinct rrac}M-le test switch.

(h) 11 6"
7unt the test s,P.^ecimcn on the s?(:cial test

fixture (faro. 3.6.3) in on;, of the t •..o planes
of the Ictercl o xis (For record purpvscs this

i!1 be hr•a..rz r.s the +X c;-:is test)	 S1.
test three (3) tirncs.

(c)	 Remoun+ tine test s pecimen to the or:^p:)site
plane of the Icter-al axis (-X axis). Shock
tort three (13 ttiff^$.

(c1)	 Rcrriount th:: Test s; ccimen to one of the tv,o
p1c;nes of the vertical axis (For record pur-
F•ascs this wi l I be known as +Y axis). Shock
test three (3) tir-;c,.

(c)	 Remount the test specie--;.n to the c-F. P- p si tc
plane of
test ihref? (:^) t...

(r)	 Rerr .ount the test s:^_cimen to one of the tv.o
planes of the loci jtu:.I inol alas (For record
purposes this ,- ,
	

iiI be nov.n cs the +Z- axis).
Shock; test til ~ee (3) times.

C:)	 Remot:r,t I!ie ucst specimen to tr1c 0^^o;.AtC
plane of the lon-ituc!inol axis ( --Z_ axis).
Shod; t_st t ,r;:c 3) trr,^_s.

Y

^.	 ....... .......................
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Tilt Num er c  Co—r,	 tior; ^-^i
P.i+.►Jel^3 •-s.^L^>/^Nr.,w.rngei. -stl,s+..

r

.
e

r,v
- T

s^
est

.>^ws+•.+'>^.^-a^•F ^.^+a..^1^YMrrw:w^^r>.•YrN•rr.ww- +ws^.....w ^wr^v++..^-.*/..^s.v.^+rr	 ^!'.rMw^^•^+-.^.^.W+.r^s

-G 	 Tirnc
^slsas_.s.+•ar.a..^wrr.^r^wsa:+......__...

-Test

, TT
Po st

Output 	 z _ j.-^ % '(ime
»..rw>..^,—.w.►•+w.+•w.+wv+..3^n.=.. _.. ^wr.^r.+.+rw.wra•.^w-ws^i^w.,^•rv—.
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3.6.4.6	 Rust-Pe;fur:-nc!ncc Test:

rr)	 Connect QuOlit;. 1 ,'Aster as s^o,vn in Figure
ED .

(0)	 Adjust D. C. Po ,;;c:r Supply to 28V	 3V
dc.

(c)	 Let Quality Mctcr st-!;ilizc for 1 hour. Re-
cord out put each 5 rc.mutes.

This completes the mechanical shocl; test.

3.7 Vibration

ecifie,! or eruivc, _61;,,
9a..

3.7.1.1	 Vibration Consols, , M Electronics Manufacturing
Company, Mode  T 251, Pr: -arty #k. j- / ^ ;mss—

3.7.1.2	 Vibration Heat, hliR Elect, -,ies Manufacturing
Company, Model C 10), Property . ^. , , ^.

3.7.1.3	 Voltmeter, Bcllcrntinc 300 L` (Vibration Level Moni-
tor), Property .; / ^1 •'^ ^-

3.7. 1 .4 Osci Iloscop-n , WK tronix 1`x:02el 502 (Cross -TAI';
Monitor), Property OS/C 7 ?- j .

3.7.1 .5	 U. C. Povicr Su,o;;!y, En-'--,-co	 2622 (Fccd-
Bock am !ificr), with Cat': ..r c Follosicr, V"-del
1203, Property` .S,

3. 7.1 .E Accclerometer, Endevco 1^f :del 22- 15, Praperfy

e-....^.-:Iz- 1 _ ^: -

3.7.1 .i	 I`.cccIcrometcr, 	 22-•15, Property
c^

3.7.1.8 Accele rometer, En devco V--del 22-15, Property
" ,S"

3.7.1.9 C). C. Power 500t—)Iy, Mewl=tt- Pcckc;r;l, Model 726,
PiopertY #

3.7.1.10 Dici!c:I `^oltmeter, Digitec	 1-200A, Property

a

- --V
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Voltmeter
Feedback	

(Level

A^rF^li^icr
Ihl^onitor)

—F

Vibrato.

Console:

A
^.t:V'.sSh..^S..!hr -i ae,asse.....»	 f•'^T•ac.•....^+rw^.wi^a+^^	 t•lW+.l.•..., t•:..'•yMtr"l	 Y.O.a4'.N'. e. •••.'.•A, f

Po w e r

Supply .._

Voitrnder I

i
Pressure \ /'^

Pec^ulato, ^

f{: IILim

S u .r^r I Y

^S t i 1p_.
lM'^1fM'•e"'.1 w .:^M6i'wY^i+LY^R1'.t' - '^ ^'.S7'^.^.;.i:r!'ic•S Alr'4^_.1rs •'ti'J4J ^11ti1[^'--'.^_

	
Chart

Recorder

t_II 1 O.M.

ovra

Dcnsity Simulator

Pre-Test & Post--Test

B

FIG;;:;E 9 VI""AT10Nf TEST

w0—.

N&
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3. %. 1 . 1 1 D. C. Voltmeter, 0-50 V, 1Afg.
I yf^c_	 )-.1	 f'ro;>"rty ^'^^•"f.:a"^^ /

3.7.1.12 Strip Chart Recorder, );;i,bcsrn Model
Propc r ty 7

3.7.1.13 Pressure Regulot^r, Propert; , Q ._S %/e'-) , •

3.7.2	 fixture, density simulator, LGNL, Propertylii/,Y

3 . 7 . 3	 fixture, mounting, I.GNL., Property

3.7.x!	 Vibration Test:

'lie. 1.1' ' `. \ti,	 u !•.^	 ' . I ^'^..	 ...f I ^: ^: Su^!(':i C'^.1 1.. ' . 	 '	 ^ •'	 ...^^.•1.

of vib ration a; follows:

(c:)	 5 to 65 hertz (H., ) at 0.0-= inches I). A. displace-
ment.

(1))	 65 to 1 10 Flz at 9.0 V's peCA.

(c)	 110 to 200 Fez of 0.015 inche. D. A. di,plu ce-
ment.

(c!)	 200 to 2000 1 I at 32 g's peal.,

the frequency will be s:-:cep looariil;micclly from lov; to High
hertz's and boc ►< at the rate of one octave per minute. Cdr+;
complete cycle required. Speeirncn will have 23 V f 3 V
do sur lplicd but not monitored cU r iPl vibration test. Devi-
ations of more tlian ==- 150 m l/ from r. rc -tcsf output will be
cause for reicction.

3-%A]	 Quolity ty',c.ter Hydrogen sinnulation requircd as
fo 110 v.,  s:

(:^)	 Pressure - Convenicat oncl constont pressure
betweor+ 14 and 55 Asia.

(b)	 Density - Sp::eicil fixttre, (Para. 3.7.2).

3.7.4.2	 Qualify Meter temperc:ture requirements:

(c^)	 Am!)ient.

3.	 3	 Electronic test r_quipme+)t a; ?lien,.!,)n as fc.11o ys:

(c:)	 Digitc:l 1,'oltr;lct: r ( 4ra. 3.7. (. 10) - o^lt-

1: •_I t rl °USUfE^'e;;`s.

r
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3,/,x!,5

(b)	 D. C. Voltrnetcr `Pura. 3.7, 1 . 1 1) - r.ower
supply moni tor.

H	 Sir ip Clio, t Recor._' _r (fora. 3. /. 1 .12)
Quality Mcter ou`put monitor

Pre;-Test Requircracrits:

(a)	 Vibrution testing equipmQnt will be eali-
bratECi with o eur. •.rny sp=cimcn of equal
weight as the Quality Mcter, Calibration
will be rr.a:lc in c--cordonce: wit'i Quality
c 

(^)	 Spccimcn r,.e -test re=quirements as shown in

Figure 9R,

(c)	 Spec,in,,en v. ill be m-mitored each 5 minutes
for a period of 30 m'nutcs.

lcst Proccdv :

(0)	 Install sp--cirien n-.c:_;nt1n3 fixture on the
vibration hca:.t.

(b) M,:)unt the sr::cir,ic:r, on the mounting fixture
in the lotcro! c.xis. (For r--cord p:;reset
tlois	 be knovin : s "Y" oxis.)

(c) Set scanning speed ::t one (1) octave per

minu.t .

(d) Set F>ovver supply »Itage to 20 V	 3 V
dc.

V im / 	 For test cnvirc ;-,ieri` of 5 `1crt z to 110 1 , : 't7
at u corintcnt "G" FDr: c c•f 9 and (I

 of 0.04 inches pcu': to peel: set the
follo ,rving controls:

(1) Cross:)ver control to 65 hertz.

(2) ACC CIc:^.ilo'i to 9 c:'s.

r
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Ucte Storied	 Iest F; c , Vr, 17	 2rutor

-	
/ r	 `	 r•

DvtP Comp!ctcd	 1 est Item	 Engineer

i^OrrrorL(	 l ernp. )V ne Ot icst

Humi ity

Unit umber	 lest Condition
71)

Pre-Test	 Post-T l'st

^OT	 -^ 3 - ( 'J T i me	 Outputirne	 Output 	 _ .
..1•../rV R M1_.^M^ •^  M M _..►-...	 may. _ a - v-e • a ...+—^^. Y M. w.w. — -.. 1^Q\•+ .'^. _^ilD• .. w .A..	 ...^.^.I^.^.^..^AMi^.r.^^r'^' I.

i

0

'^^iyssaw. w...w^w.<+wnv.. w•w.v+.s-.w. 	 •-+r+v+.a/•a.rww.^^wu_..r-wu.na^w.s.s,..ww..••r•.^^^+r.,. 	 ...e. sw..► .^i.r.^swrR.. l../_..^ .vs^•a.a^tincr. v..^art.r...arr^^^.r< •. 	 .

Inspecl
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(3) Displacement to 0.0; inches peak to
pea'; .

(4) Sc onnino speed tD one (1) octave per
minute.

(5) Set scanning limits, lo;:er 5 hcrtz, Lip-
per 2000 hertz.

(f)	 Start vibration and continue from 5 hertz to
110 hertz of one (1) octave per rninute.

•	 (g)	 Stop vibration of 110 hertz. Set crossover con-
t ^`, t^ 711.0 I• !^:t.7.; S^.`t 4.C,t ,.^• rytf(1.1 I/1r ^.:	 40

3? 9 1 s; sct displ acen _nt control to .015 inches
D.A.. Restart vibration and continLT vibrating
from 110 !:crtz to 2000 hertz and from 2000
hertz to 110 hertz at the ratE. of orc (1) octave
per rnirtute. StcIi) vi:)ratior ► rrt 110 hertz. Set
crossover control to 65 hertz; set accelcivtion
control 'o 9 y 's; set	 to
0.0' inchos D.A.. Restart vibration and con-
tinu^ vibrating from 110 hertz to 5 hertz at
the rate or on (1) octave per minute.

(I	 Remount ti;c s; ecime:; to its vertical axis (Y
axis). Repeat same c:s l a teral axis test (X axis).

(i)	 RcrnOUM t!)C specirne; ► to its longitudinal axis
(7_. axis). Repeat sor:,e as lateral axis (X cxis).

3.7.4.6	 Post--best:

(u)	 Remove spccirncn and c.-)nnect as	 in
Ficture 90.

(b)	 Monitor specimE.,n rcch 5 minutes for a period
of 30 minutes. Record data.

(his com1iletes the Vibration Test.

3.8	 Eleetro-.-. • nctic h.tcrferen_e Test:

3.8.1	 !nstrurnentotion (cs, specified or equivalent) .

3. °.l . l	 D.C. Po-,•-•.-:r 5^ --c!^, Ile.^^i_tt-f'cr cl:arc', M'.ode! 726,
•	 Pr: _ , : i	 z l 3 •

3.Z- . , .2	 D.C. Volt. _t::r, 0--50 V, P.ifc,

(	 _	 ^^	 -.
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•	 TYF'e ! .?_	 Property

3.8.1 .3 	Dinital Voltmeter, Digit-, e Model Z-2001',, Pi-operty

3.8,1 A, Strip Chort Recorder, ScnLorn Model /,- ,^.

Property # /=L r)

3.f lo.1.5 Ground ('lane, Property	 _•

3.8,1 .6	 POY1cr Line Stcb ilizcr, Property

:3,8,1. 7	 Screcn Roorn, Property	 11

Property 	 Prop y „c r t fVIZ-
3. 8.1 .9 Coax LCC, ,D^u^le Shielc, Property #

Interference: Mic:asurinry In tru,-nents:

(c•)	 Stoddart Mc>ue) MA ?C;, ('001 10 interference
and Field Irrtensity V^cter C. 1.5 - 25 Mc,
Pro crt- ^•^

(b)	 Stod:lart Moc!2I N,V. 10.A, Rc l io I n terfcrc ncc and
Fie ldIntc.^sit/tActc; 20- 4!00/.',`:, Pt-r^perty 

3.8.1.1 1 Audio Oscillator, ^.'.^^ . 	 T YPc
Property/r^

	

-	 --^- —

3.8.1.12 Audio Po ,.ver Amplifier, 1^ ",fc^,	 ^^ f ,	 IGi,,rL
Property;	 -? 9

:^.8 1 . 13 Isolation Tionsf rmcr, WE:,	 ^/ ,.-	 Type
Property

;i,£', 	 A.C. V, Itmeter ?road's:;,

3,8, 1.15 Rn;!io	 rcquency Slorial S.-)urce, Property ^' S j^,/ •q .

	

:1.8. 2	 Pi :i^^re, Density, Property

	

3.8.3	 ikiic-fe:renet Test:

The Ltd 2 Quality Meter k ill F,c subjected to the follo ,,- ina inter-
ference nnd susccpti,ility tests cs prescribed in ;:';IL 16181 D:

4
	

(a)	 Co,nauc te:i Interference - 0.15 - 25 Mc .

f:c:.ir.t ! Ir;erf_r^:r^.e	 - C, 15 - 4G0 !`.:c.

r

NV
	 .7
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(c)`'	 Cond icted Susceptlbi (i ty
and

(d)*	 P.adiated Susceptiiili!),

3. S . 3 1	 Pre-Test Requi remerits:

All test equi;l. ment shall be
With Quality Assurance pro

• 50 Cps - 15, 000 cps
0.15 - 400 Mc.

• 0. 15 - 400 Mc.

calibrated to comply
ce3ures.

iI

3.8.3.2 Quality Metcr Hyurojerr simulation required:

(a)	 Pressure	 Lc.;orufory ambient.

^h)	 i,,•nsity - Sp cl n! fixture, (Parr,

Qu.' li;y JMrOcr Output lo-_	 .0;
(a)	 100 k0 : 1°,o resissive.

	

3.8.3.4	 Suspect Intcrrrrence Frequencies:

(a)	 1 .9 l: cp: onJ udd harmonics of 1 .9 kcps.

	

3.8.3.5	 'lest Procec!ure:

(a)	 the sp:cimen vlill be placed in an radio-fre-
quency shield—d room on a .01 in:!, thick cop-
p:;r c round plane orecter tlhar; 12 fcc t square
arld 30 incites wide. The ground plane % i II he
bonded to the shielded morn at intcrvols of Icss
than 3 feet and at Loth en -Js. The top surface
of the electronics box will be loc%7ted 4 inches
t 112 inch fr -)r;i the	 of, the crot,n2 p!cnc .

Poo/ i input to the sp;;cimen vril! be c: ;)!izd
thro;^,' a Fo 	 ,	 r ^ - -` '-^ilir.atron net^•ror^:
(rigurc 10) bor,: ; ' t ., , + n^	 ;Acne. The
test	 leeds to the stc:")ilization ner:;or':
vvI ll be 24 inches - 1 inch in length an: so
arrang ;d that th` c ­ .,nce bet.reen ecc!i Iced
and from Ea:.l; lea:.::; ground will be ? inches
at al I points r.orc tho n 6 inches from the Quol-
ity t.leter. Vic ambient inter ference level in
the screen room v., ill be me.-sure.! with a sam-
ple	 _- *'men c'_- c; c r i^e ^.

S^ CCU tr„^ r li t^  r.:	 IV.c are dc.lete',' au`': t' tno fc z,'	 the n:lal-
ity '.Aeter's el_ ct :.:,; 	 ;t ;^ r:ot CCr::: 'ble of s^r-;;in g frcruencies greater tlirn 100 ;.1c .

r

.7_
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f est

Sample

Coaxial
Termin:,l
For

Measuring
Set

F

	 _	 >

Input

Pu r/ c r

tI

Cl	 C?

>- -	
T-

f:l ^<1

^t

%. Resistor Data: F.1 - 100x) Ohm, 1 `,latl carton

6. Capacitor Data: Cl == .1 t! F, 600 Volt dc, QathtLb
C2 = 1p F, 600 `,/c I t dc, Bo ► ntub

5. Capacitors Shall Be P,' ,untcd On 1-Inch Insr!la.in,t Clocks

^'. Coil Data: L1 ^. 51Aic ► ohcnric,, 13 Turns $.-ni ne Layer,

4 Inches Windin j Len lk

3. Vil irc Data: A ,,vg 6, 600 Volt, .3 1 0 Inch Dia. (CAD)

2. Form Data: 5-- 1/ , . Inches Lcn^tln, 3 Inches Dia. (OD), .125 Inch
Wall Drill 3%8 Inch Hole 7/16 Inch Froni Ea,Ln End

1 . Enclosure Dale: i = Gauac (C 	 Alurninuin S , !-la -stcd Sire
9-3%8 Inciv s x -1 Inci,. s x 4 Inches

FIC U':F 10	 Lli\' Sir =^iLl ^,ilOi^' iii i','.' ^}: S"t'EI/ATiC DiAG{;MA
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(b) The specimen will be Subjected to the radio
interference tests in the frequency ranges spec-
ified by slo ,.:l/ scanning each octave and using
the frequencies at which maxi-num interference
or suscepti4^ility occurs as test frequencies. A
minirnum of 3 rncr.surc.m ,2 i ts per octave will be
ma%e .

All measurements c,n the radio interference tests,
unless o the r"ise note d, will be made ,. *th 28V
I 3V do opplied to the do input terminculs through
a line stcbiliz ation netv.,Or'K

(c) Cu.Iouc.t^	 :rrterfc:ar ' - e r,,casurcrnents can ripe

Iinput do po.ier IcaJs to the sp ; cimen v.ill be
made o •. c'r a frequency range of 0. 15 Mc to
25 t.,k. The inturfercncc meosuring instrurncnts

Iwill he connected to the noise meter .:ooxial
rterminal on th;: line st:^ilizctran r.; t^.or c, The

wi t be fin oFm ! r_.b,	 tic tconnectrr;-r ccble	 1 ..	 co	 le -s.^r	 c.-

ed coaxial co tule, G feet long or less. Insertion
losses will be neglected. tvico surcrr;ents w.illbe
made in accordance with Parao.rc;p i (b).

(cl)	 Radiated interference emitting from the sp.ci•.
rnrn will be measur ed over a frequency range
c  0. 15 N- c; to 4CO Mc using the cp propriatc
nois y meters an d antenna. A vertrca rod an-
tenna will Le used r:-)r frequencies uo to 25 Me.
The rod antenna :. i! I be placed s .a that the in-
struimicr:t panel or countcrp lse is G in: hes be-
low the level	 -in d Mole. The anten-
na will be l ocar: rt ,irc N.,	 -sere rncaxm),,jm

interference indicntio ns are o':tc:ine d ,viicn it
is move:.' alo;-^a c I i -So p:rral I c I v, i th the ci2oe
Of th ^ ^Irounu pianc, the measurincr clistance
from the; spec imens c!;ove 1 Mc will be 3 feet.

From 25 to 35 lv1c, a resonant dip:dc antenna
tuned to 35 Mc will be used for th.- radictca

interference measurements. The diplc anten-
na VIII Lc Fosif1.^nc J p::r ,̂ . l	 ith tilt front
CC., of the noun:: plry r- . Its hcrght `-:ill be
12	̂ 1 incl, c:'.	 flr;z level of the

i	 \



Z

I -	 -

i

CITP--30i	 ITEM - T EST DATA	 SHEET I	 Of 5

Uott Started	 rest Focil ► ty	 Jperubr

Ua	 mp etc	 --- rest^ • 	nItel^—_w_ 	.---w-^ - Engi r; p er ----^ -

Nornlo! Lc'o..Terilp. iyi.c Of Test	 -	 I^

H urn city

Ur,rt Nu rnSer --1 C " t Condition	
.!

•	 Frequency - bite	 Noise Voltu3c - mV

I	 I
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otc StartEC^	 i es! F^^ci I i ty	 ^perator

vo!e Completed	 1 cst Itc m 	 Eny;fieer

Norrial Lob. Tcmp. Typo- Of Test

Unit Number	 Test Conuition
i	 E

Frecruency - Mac 	 poise Volta@e - mV

I^

I	 f

1',x.y_-.....assx-x^n..-..vr+^--^r.aa ^s+-+-rr..-w._...rw..n+wx+w._-.+..nw.+newrs.vr_^.s-ws_w... - 	 ,.a....s-...r.^.a.az..s.e!.a.^iw-r..-_a^x-.-„r..........e....ra.-r-waw+xrrs...._r..-^..ssws.^•w.^+wr ►ay.

;p	 sir
Inspector
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W. 	 0.6

L)G:c Stcrtefi	 lc,.t	 Operctior

i— Est- 1-t—e	 cnpincer

10

41
R U-- 271ty	 fq

,U. It I ur,	 -7

Ficquency — Mc	 Quality 0,cter Output

L	 , S, u
!nsp-c'or
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Date Started	 Test Facility	 Opero:or

^7ui^. Corn; +etc	 lcst 
_	

Enginecr

,-S3rin6T 177 1 crrp. yyp"- C rest	 —	 ^—^-

tumidity

U711 team e^ r	 Test onu on

!r./w^/^'^/^I^w.y..Mw.^/^^.^. .M^^..+. M. .y .. .w ^...w0.r•... _ ..mow i.^ ......•r.M.^^..r ^._.•iwt^lt^sww..\..r .^^.w^.+r/1^.....^-.

Frcquency - Me	 Quolity Meter Output
ai.	 ^•.,^^+r.n^..^-w*.^.	 .^ ....._w..rw..^w..r ..r.^..^. ..w..+r^.^^^ 	 _	 .^.w ^a^r.^^.► ^+rww...rww.n..wr	 ^...+..++^.^w.^^.Y^•	 -

^	 f

^!a?^^'1^•AP.At^fY^^.T ^.^w..rYVao^a^if^.!r.. .sw.^IWW ►. +.rM ^.w^^^r^I.•^wr..u^.u^-..

I.^SE

Nl
	 a ^ —
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ground plane and its ccriter acljocent to the
geor'retrical center of the specimen under test.
At least 12 inches clearance will be allo:-:ed
betv:ecn antenna cxtr£mitics and the wall of

the shielded r;,

For frequcncies above 35 Mac, the dipole on-
tenna will be adjus!cd to the proper length so
as to be tuned to tine test fregL'eneies. When
the dimensions of the dij,:dc antenna become
smaller than the test layout, the cntenna will
be rnoved porullel tr, the edc,. of	 _̂roLInd
; i. _-	 ',: Cp its	 'rajocerit

to the Foint of maximum lco'raae. The radi-
ated interference n:a y surermer;ts %•, ill Le perform-
ed in occordo.,ce with Paragraph (b) . The
noise meter caoxial terminal on the line stabi-
IizinJ network will b-- terminated with a 50
Ohm tr- mmicrtion.

(c')	 Conductedt 	of the specimen to
rodic>-frequency v: i I I be tested by inserting a
radio freq u:, rrcy sry ;^! into the noise meter
coaxial ten,iinol or f'i. line stabilization net-
work. The sion jl I:. -I N., ill be 100, 000 1tV
over a frcgLT- ncy rc!.-. ­ z! of 0.15 to 400 Mc .

The radio-frequency signal source to be used
has on irnpeclunce of 5 0 ohms. A matching
netv:ork sc'itable for use of the test fre ;uencies
Will be Laed to oLtaw the proper !ource i;nped-
ance. The	 ..)Itc,ge ,:ill be thcIt which
exits across t'	 o.. r i •'.,, tc.-m,n.als of the Sr;;;. Jl

sourcc. when no loc:I other th; n that necessary
to meet the source ir,-:' edonce requirements is
cont-,ccted to the sicg;-.al gencrotor.

1J he eon(Juctecl susec; `ii)ility test Will be per-
formed jr. mcorJonce ,vith Poro.jraph (b).

(`)	 Conducted suscepti.oi;rty of the spccrrr.ens to
ra+saio fr:. _ _nay v :i II be Uetc,rr rincd by a;:;^,y-•

in-i on	 sic;-rcl of 3 V rms over
the frequency ran@_ c f 50 f.) 15, 000 cps to the

i
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do power !cads of the specimen. The signal
%v i II be supplied by en-audio-frequency signal

cJ . gyrator and audio-frequcncy p:)vier omplifierof
sufficicn! gain to furnish the specified level.
An isala:ion transformer with the secondary in
series with the positive do lead to the specimen
will be used to ir)jcet the auc!io- freq uency sig-
nal. The transformer v;ill carry all currents,
including tic do when power is applied to the

specimen, W t!100 saturation.

Tk c output sicrfu.l	 be monitored for any
dZrr-.- ! Oti-	 effects

from the introduced audio siZ,,nal.

(g)	 Susceptibility of the specimen to radio frequency
radiation will be cccornplished by similar pro-
cedures anal s'ipulations of Paragraph (d).
", iti the cxccption that radio-frequency s11011ai
SOUrc c s v:ill be used to drive the antenna. The
frequency g arde v. , Ill be 0. 15 to 400 Mc, with
a 100, 004V input signal measured of tkc- an-
tenna terminals.

The set-up for tic 35 Mc 'tunc:l dip olc antenna
and the tared dipole for frequencies above
35 Mc wil l 'De cssentio.11y the sorne . But for
the rod an!enna use:' v. itlh freq ucncIL % beloYi
25 Mc, it :ill be necessary to have a 20 inch
squorc covntcrpoise :r.ounte4 on the aritenna
bas:. The eoL ,nterf»is: will be held at One

proper level and	 to the ground plane.
Also prop -_r tern.ination ct bath ends of the
50 ohrn eag le con.ncctin:; the rod antcnnc.., and
signal generator ..il! bc vnecessary. Resistive
pads %g ill be used az required for tic prop_r
termination.

Ìhe spi:!cirnc.n outpu`	 I l l be r,.anitorc ! for cony
effects of tlic radio ::eaucncy fields.

!:	 comp! =.<<:;, t!;c LlectromaJneti;. !r.terferen:: Test.

LF-1 0 Cr t l `il- C^L • • i C !.Cc" Tcst:
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3.9.1	 Instruanentatijr ► (u, sr::,iiie;l or equivalcn9 Fic u;t: 	 1 1

•^ 3.9.1.1 D.C. Power Supply,	 Flewlett-Pa k rd	 .^^ ^	 c a	 , Model I25,
Prop: rty!>=^^

i	 3.9.1.2 D.C. Volimeter,0-50V,	 lvlfg . l • 1^., ^ 	,
type	 (j- z..	 ,	 f ioperty

3.9.1.3 DiZj itcl Voltmeter,	 Diyitec Model 7_-200A,	 Property

3 .9.1. S:rip Chcrt Recorder, 	 Sar;boin lvlodell,-?
Property	 ".,7

3.9.1.6 #rec,mplifi^r, lcnn;lec Mo;leln^	 Property

D.C. Power Supply (P.-camp. Filaments and 6 1- ),
Pro p _'rt y

3.9.1-.5 f1,C C.	 Power S-,,pp! / ,	 Flewlett- PoAa rci,	 sk%^dE i 711,"%, 
Property

i 3.9.1.9 Ur,c•ar Awplifier,	 C"'.TEr,	 Model^ f2 /' 	 Pro f crty

, .9.1.10 Onc hlc Seolc, RILL, t yodel	 _21	 Property

3.9.1.11 Gos NOVI MecsurirI(aOrifice, LGNL,	 Property'
#	

^ )-..1 0	 •

3.9. 1 .12 Gas FID%', Differentia! Pressure Transduce; 	 ,/• C p>id,
Stc,tnar",,	 lvlodel Property _

.	 .	 1	 . 13 Pressure Traris!ucer Volt. 2.	 iviaer,	 LGNL,	 Fri; arty

3.9.1.14 l.i-,juid Flov/ Measuring OrMr_e,	 ! GNL,	 Property

I	 3.9.1.15 l ici ui d Nov,	 Di f ferential Pressure Transducer,
• •	 P.-C': 	 ! t pslCl, CitU 1h ar11,	 ^f.7G^El ^; / /y	/ y #	 /) /,^	 •

3.9.1.16 Pressur= Transducer Voltc-: r Di-ld	 r,	 l.GN'L,	 Pro perty

3.9...17 SZ!0 C:	 c Test Set.rion Pressure Trcr._ ::veer,	 S`ati,arn,
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Modc;I ^' f	 Property, # j "c 3 -? i.
3.9.1 . 13 * Quality tv: cter Gorging Scction, 	 Pressure Ti cinsducer,

Stat'ncrm, Modr:1_11, Pro perty # ;^^^..._._
3.9.1.19 Beta Goac Pressure Trcmducer Voltoge Divider,

3.9.1.20 Qou!i . , 	:.'	 r Pressure 1ran:ducer Volte3e Divider,
LGNI.,	 Property's 	1	 ,

3.9.1.21 Gas Flow Readout, Leeds & No4.rup, Specs?omax
G, Property ^jy

.'. 9. 1 .2' Li;iurc, How roc oC!',ut,	 lc : c! , $	 ,.:.,, r^^^ u,^,	 ,,pcedomcix

G, Property

.9.1 .23 Beto Gage Pressure Fca:.'_.ut, 	 I.ecds & r:orthrup,
Spcedornax G,	 Property P ^' ^ y -7 / ,

3.9.1.2; Quolit^ t.',Iter Pres^urc Reo-J -jut,	 Leecls °& Northrup,
u

Speecl.omox G,	 Pro- ; rty

3.9.1 .25 Liciuirl fIy;!ro9 cn Tcst 5yst ,.,, LGl`:(..

	

3.9.2	 Calibration Chec' Test:

The liquid FIy:1;:)acn Quolity /^,eter v:ill be plcccd inside an
evacuated cr ► clos--irc clone •. ith a hcta doge calibration sectia -,.
1.4i1.1id and gcscous hyd-og^r, w i ll tae ve nted to the atn.osphere
through  1he beta gays rncl Quality Metcr. The output of the
Quolity Vieter will be moni-.orecl co ► it'- .ously. beta coL'nts
`vill be to':cn at not Icss than tcri different q ualities hetv:c 
5ii o and 1002:	 At cacti calibration point tnc Oualit, Meter

and p!'t:SSUr_", beta VUCle count C:1:"f pressure an:l total
h 3 r1 ' 	 .•i!1 be recorded. Hy j roclen Quality wil! t r
calculate' from toe Quality Meter date cnc! flic bet;r c;;,O ., dcta,
old the Qucility rccr_lings corr^pc,r_-1. Dcviatio^-, of rnore tkin
50,o Quc:lity in the 50 - 100=;• ri vality range shall be cause for
rejection.

"Quc ► ity t. _tcr Gac► irc Seclion Pressure ^•; ill be rneosurcd only on the first specimen
testes!. .Since tl)e quo t ity rcac'acIt is on intcgrott;! sigocj! consis'ing of pressure cnd
count 1 0fC. ? if pressure is Icnov:n, then count rate can be esac:Iishcrr and cornparc-i to

	

co y nt ate i• t 1» ^^	 _	 ^Ir	 ,n	 L fa c^,:,-	 ro ibration section. An ch:;ncc- in q uclit;• b	 1A	 Y	 i ^ti C^'1 ,:^e
^CU!ii. ^1tiG'': acCtiOn C'l;! % '.'C!lty /}deter Jac to p;essure drop, flG3hl1C3 dUC t1 {iE'::t in-
put, o- a:Z y otr.er va- ,c,'le ' :tv-'Cen t: _ two units wool-ci thcrel-I/ b e in!ica;_a.

r

__	 __I'V
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3.9.3 Pre- I cst Requirement:

calibrate instrumentation to comply Y/ith Quolity assurance
Procc;lures.

I
3.9. x, Calibration Chcck Procedure:

3.9.4. 1	 Install Quality Meter j r) t4ydrogcn vent line and con--

I
ncct to instrc , mntation as sho-,/n in Figur ►: 1 1 .

` S 4. 2	 Close and e vacuate the	 -!	 nt:	 Apply 2	 _. 3.3.	 C	 c c.	 c.	 ccua c	 te,	 tc	 A, ,	 y	 E -	 V
do to Quc:lity Meter.	 Tern on r.11 electronic instru-
rrrentation to allow worm-up.

3	 9. A, . 3	 V/h , „ t" <.	 - ,r :-ink, prc ssur^	 44	 _	 n^n, c •'mats ty
3J microns of mercury, oper, 	 control va lves
to 011 1O V,' liqui d ci.id gcseou^ Flydroccn flow.	 Au1!ust

flO'.r of liquid anal gas to dive a combined flow of
.03 to .4 Founds moss p°r second.

3.9.4.4	 Allo:v flow rates and	 gage pressure to stcbilize
foi 30 seconds.	 Record auipu! of Quality	 for
1 minute and si-;-.ulta,ieous!y obtain a 	 1 minute beta
count from t t ,c beta c:.De.	 Record beta gage pressure.
At the end of the	 1 n-inutc P.2 1- 110d,	 turn off all	 rlyd ro-

gcn flo-:/ and cci c ulCte the Hydrogen d ua lit;.- frori

the beta ;}age data.	 CalculctC- the Hydrogen quality
from output data of Quality Meter.	 Record the two

quali±ies on the data sheet.

:^.9. i.5	 Rep:., at ihc; p.-ocedurc to obtain data ct 10 different
Hydroycn qurlities b et ,:/ec;n 50°^ anc' 100;0.

This cornpl-tea the LH 2 Colibra tion Chcc,; Test.

N	 3. 10	 Ins; : _.'..:,	 (C^r^alit^	 , .^surcnce	 D	 ,, . isior^s)

3. 10. i New Units- Quality Assurarce shall c.sure the tests specified
in this O'I'P are performed and that t..; cquipmerit meets title
requilcril r-nt5 specifie d licrc in.

3.10.2 In the evert r- ,.vor4c is required, Article 7.0 Of Quality Assurance
Pl(in,	 NQD SC, )i, will be cdhercd to.

3.10.;) Onc, copy of tllc coriolcted QTP shall be shipped % ,.ith th;: Qual-

I
ity l." ^tcr cncl on e_ cony shall be p lcce d in LG,`-,:L. files.

3. 10. 1.15 pc:ct f,7i	 finish,	 ^':01^:^'^. ,51 ?N,	 require d IdentlflCatlOtl,	 C.-)j
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diniensionol conformance to rcferencc drawings.

:i. 10.5 Verify that til ic Quclity Meter Yieiyh; Ices than 15 pounds.

Part No	 Test En;,,incer 	 ,/ :^
Scricl No.	 l! / ^ ^ 	 npera'or

Date. 	 1-._ 	 Inspector	 __

i

1
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