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RFLOW SENSING D

Tha first work performed under the task of sensing low airflov levels
was toward dcvoloptngva nathod nul_utng:m motor current changes.
This approach to ths problem rcliu on tiu'fcct that vhen sirflov is
restrained, the wotor current will rise and can b¢ detected. The ob-
vious problem with this method {s that the wide varistion iu battery
supply yolugc will also cause considerabls changes in wmotor current.
" Thus, at high bsttary voltage high curreat would causs & malfz=rstion
signal. Therefore; the sensing devic: aust electroaicelly compensate
for this factor by providing = ‘nu'dtug refarence as & function of
battery voltage and resulting motor curreat. Mm:ly, daca was
collectad on the Zi1R3 Alama s;rinl No. 48 pump-motor characteristics.
The actached graph shows the changes in moter current as & function of

battsry voltage for various restrictions of airflow. Curve } repre-

sents data taken during norwsl operstion of the device. EKach higher

aumbered curve rapresents dats taken with & greater fixed rescriction '
on the output airflow. 1t will be observed that che operating current

curve Ls reised as the restricrion or load fe fucressed up to the ex-

trcae point of very low airflow when the pump flutter valves no longer
operate properly, unloading the pump. This data indicated the com-

pensation needed in the electronic design.

The required transistor circuit was designed and tested in & feasibility
cost .‘brudboard. The circuit cperstaes utututa!"tly, oparating & wal-
function light whanever airflow drops to a prasaiscted level of air-
flovw in the range froe 0.6 to 0.8 liters per minuce. That e, 1if we
selsct 0.6 liters/min. as the set point, the device will signal mal-

function whensver the aitrflov {s restrictad to this leval despite




changes in the specified battary voltage.

At present parts are on order for an operational circuit utilizing the
componants and miniature relaye which are capable eof operation at the

‘required unvironmenai conditions. It should be noted chat further

vork will be necessury on this model to coupensate for temperscure

effects on the motor current. The motor-pump combination exhibils a A ,
drop in operating current at any given voltage as the temperature ir

increased. This couid makc the sensor incapable of detacting inter-

Zerance with airflow. Consequently, >th¢ cirsuit will have temperature

coapensation for this affect.

1t should be pointed out that one of the requirements placed on the
pump-motor combination will require the pump not “unload” due to

img “mer valve action. 1t is therefore fslt nccessary that a anumber
of pur.p-motor combinations from various menufacturers now considered

to be ,archase sources he tested.
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STANDARDIZATION CIRCUYT

A restandavdization circuit, similar to the one developed by CRDL, has

been breadbearded.

-

The circuit differs from that of CRDL by the tube type; i.e., CX5686

were used instead of the VX55 becauss of considarable diffsrence in

cost.

In addition, a system to "read out” the actica of the photoesll in
conjunction with the restandardization circuit, has been developed,

1c makes use of & Scholdt trigger coupled to the output of the cubes

by means of three transistors.

At this tice the feasibility of putting the filsments of the tubes in

series vwith the axciter lamp is being studied. This arrangament is

highly desirablc since it would introduce practically no additional :

drain an the battery, &Y

Whi{le these item: sre now being evaluated, we are also attempting to
achieve an improved method of restandardization wharsby the active .
elenents therein would be of the solid state type. Our thinking ;
sbout thie probles may be citegorized ae follows: . . 3

1. Use of a trans!st-rized differential amplifier circuit i
(as the lsast of the Restandsrdization System). !

2. Use of soma "specfal” solid-state products in a differ- : l
ential amplifier type circuit. H

3. Use of solid-state components in & stable, m~sory

type configuration,




For sach of thaae typel.of approaches mentioaned above, there arise a
number of probléui that are indigunous to tha sclid state approach;
and thase are: ) |
1. Greatar temperature sensitivity than “tube" circuits.
2. Nominally lower (tér identical nusbers of valves)
operating parameter velues (e.;. lower voltagas, resistive loads,

“tﬁo')

0f course, the advantages possessed by the solid stats line will

m ore than offset the zbove disadvanrages,snd it is primarily for
this rearon (less weight and bulk, longer life, less power consump-
ticn, etc.) that we sre attempting to presmpt the tube version of the

restandardization ecircuit.

With referenca to development types 1 and 2 above our research inte

the problem thus far indicates thai aeither methed has aver been suc-

_cagrfelly accomplished, This is primariiy due ro thc fact that the

V=55 or CKS36 tubes {as sre premenily used in the restandardisation
circuit) have tnpui impedancas of the order 1010 - 101“ ohm, whercas

transistorized types have been limited thus far 'to 108 ohm .

We believe, however, that we can develop input impedances in a
solid-state type version that wiil approach 109 ohms or more input
impedances. This in turn would then require s cspacitor of the order
of 10 MFD (&s comps "ed to & value of 0.1 MD on the existing tube

version) for the memory input section of the Differentinl Amplifier.

Valate also in .contact with a number of semiconductor appilcatlon.‘

manufacturers of special types of solld state compotients. These
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include Tung-Sol, Texss Insiruments, $iliconix, Amelco, Crys:alloamics,
Fairchild, and National Semiconductor. These manufactirs speciezl

high input impedancs semiconductor devices suck as:

(a)
(%)

Pleld-effect transiators

Packaged (singlu chip) diff. Axplifiars

(c) BExtramely high gain (hyg > 800) transistors
(4) Compound Modules ({ntegrated Darlingtoo Amplifiers)
(¢) Special (custom-engineered) semiconductors (e.g. phoro-

cell type high Z circuiss)

With regard to design approach 3 abovs we have proceeded with rasearch
into and the preliminary design of a meaber of circuits and these . i
include: ‘

(a) Unijunction ctransistor cireuits C Bridge :ypt semory circuits

(b) Hell effact mamory deviess D Comparstor Circuits

A number of basic desiyns are presently either undus test or in the

"breadboarding” stage. In addition, we will be u.ufx‘ with a ovaber
of application” axperts (from the semiconductor manufactureru) duriag

the latter part of Jjuly and August.




m

None of the material suspectsd ‘of contributing to air bh'n\k.j contained

in the system has thus far been identified as & causatine igcnt. Hov-

ever, some experiments with ralated organic solvents have ‘indicated

that formation of color at thc small spot ~ould be formed by &a c:- R

tractiot. wechanism,

After hutiﬁg the reageat solution for overnight periods above 123" '

ir glassware, a very siight darkeaing was noticed. Ugon'.ddi.‘t.i;mv'ofb . g
nonaqueous.niscible ketones to the sols:ion, the mlthlciéracg;

the color into qudte dark layers. ' W tiaink this may be a clue nlt_ovil_" ‘ §
how unreactive materials may act to form a dark spot under thq head- i
by extracticn and cocentration. Experimr ts with the paper t;pQé_,; . ‘ ~V
have failed to bhow auy £n§runln derkeniug over ordinary Iu:;r“»r ' i

paper or paperless control solutions. B _ :

Typical experinents in this ares were perforze’ us follows: ‘

Experimenc §1 - Made up & standard reagent solutien and :
heated at 115°7 (The soluticn vas divided into 3 parts o!.“nréxmrtcly ‘ ‘
M0 ml sach inte S50 ml glass beskers, DBeaker 1 was the control, o , ' S
Besker 2 c;autnad spproxﬁculy 1" loag piece of Rul Alarm paper - - o ®
tape., Bea'ker 3 contained app.oximstely 1" long x 1/2" vth pt.c( L ' . J
of standerd lab filcer paper.) for 24 hours = (no color developed, ' ) . s
approximately 80 mls in & 50 al besker). o ’

(a3} to cooled sotution add 1 drop (spproximately 1/20 nl)

o MBK peroxide - (60% in dibutyl phthalate) imsodiste color fé_n_uuon' '

ix observed st the diop-solution interface,




(®) to (a) was added 1 drop of DET (diethylens triamine)
and the color of the drop and of ths solution was increased to a drown-
ishe-yellow, )

(<) l to step (b) vas added approximstely 10 ol of MEK, and
upnn separation of the MEK snd uzo almost all the color was extracted
to the u, pev level, This portion of iolutton was deep orange in
color. Upon evaporation cf the MEK dark red spots were left oo the
side walls of the beaker and the aquecus solution remsining was pinke

ish-yellov in color,

Experiment ‘k = A eolution was prepsred and provided with Ebl
Alare paper and standard lab filter psper as in Rxperiment #1, however,
this time the tampe:ature vas spproximstsly 135°F, eand after a ¥-hour
period, a deep yellow colot" development was noted in all three beakers

with no discernsdle intensity difference co the naked eye,

While no MEK Peroxide or DET vas added to any portion of s, b, or c,
spproximately 10 wl of MEK was added with agitstion to samples 2s, b,

¢, and deep red brown color extraction again reculted.
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