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Th8 first work performed under the task of sensing low airflow levels

wM toward developing a method utilizing pump motor current changes.

This approach to the problem relies on the fact that hoin eirflov is

restrained, the motor current will rise and can be detected. The ob-

vious problem with this method is that th, wide variation In battery

supply voltage will also cause considerable changes In motor current.

Thus, at high battery voltage high current would cause a m&lf/rtioa

signal. Therefore: the sensing devica must electroaically compensate

for this factor by providing a sliding reference as a functin of

battery voltage said resulting motor current. Caoequeatly, data was

collected on the '04lR'2 Alarm Serial No. 48 pimp-motor characteristics.

The attached graph shows the changes in motor current as a function of

battary voltage for various restrictions of airflow. Curve 1 repre-

cents data taken during normal operation of the device. Each higher

numbered carve represents data taken with a &ceater fixed reacrLction

on the output airflow. Ic will be observed that the operating current

curve is raised at the restriction or load is increased 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 coan-

pensation needed in the electronic design.

The required transistor circuit wa designed and tested in a feasibility

test 'breadboard. The circult operates evatisfact-rtly, operating a ual-

function light whenever airflow drops to a preselected leel of air-

flow in the range from 0.6 to 0.8 liters per minute. That x.e, if we

select 0.6 liters/min. me the set potnt, the device viii signal ml-

function whos.iver the airflow is reatricted to this level despite
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changes in the specified battery voltage.

At present parts are an order for an operational circuit utilizing the

components and mirinturo relays vh.'ch are capable of opertioa at the

required *nvironmaw.-ai conditions. It should be noted that further

work will be necessasry on this model to couspensate for temperature

effects on the motor current.* The fotor-pmp combination exhibiLs a

drop in operating current at any given voltage as the temperature i#

Increased. This could make the sensor incapable of detecting inter-

:ersnco with airflow. Consequently, the circuit will have temperature

compensation for Lhis affect.

It should be pointed out that one of the requirements placed on the

pump-motor combizuction will require the pump not 'unload' due to

imV, -ner valve action. It is therefore felt necessary that a numbe~r

of puw. -motor combinations from various manufacturers not considered

to be O~jrchaso sources he tested.
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STAMMMRIZUO1 CIRCUIT

A reacandardizaition circuit, siailar to the one developed by CRDLs has

been breadboarded.

The circuit diffcrs from that of CIDL by the tube type; i.e., C1!5686

were used instead of the VX55 becauase of considerable difference In

cost.

In addition, a ayates to "read out" the actiae of the photocell in

conjunction with the restandardization circuit, has been developed.

It makes use of & Schmidt trigger coupled to the output of the cubes

by moans of three transistors.

At this tine the feasibility of putting the filaments of the tubes in

series with the exciter lamp is being atudied. This arramassat is

highly desirable since it would introduce practically no additional

drain nn the bsttery.

Wdhile these ites are now being evaluated, we are also attempting to

achieve an improved method of restandarditation whereby the active

elments therein would be of the aolid state type. Our thinking

about this problwm~ y be catetgorized ea follow:

1. Use of a tranaist-rixed differential amplifier circuit

(as the learnt of the Reatandardization System).

2. Use of mane "special* solid-state products in a differ-

encial amplifier type circuit.

3. Joe of solid-state cpw onenta in a stable, maroy

type configuratioki.



For eaulb of :has* types of approaches mentioned above, :have arisea

number of problems that are indige~nous to that solid state approach;

and these are:

1. Greater temperature sensitivity than utube" circuits.

2. Nomsinaily lower (for Identical numbers of valves)

operstinq parancer velues (e.g. lower voltag,., resistive l~a

'etc..)

Of coorse, the advantages possessed by the solid state line will

in ore than offset the =bove diadvsriraas,P" ,Idt is primarilY for

this rearon (less weight and bulk, longer life. less power consump-

ticta ec.) that we are attempting to preempt the tube version of the

rostanardixation circuit.

With ref erenca to developsment types 1 ad 2 above our research into

the problem thus far indicates tha. neither methed has ever been suc-

c~zaF.'Ilv accoamplished. This is primartiy duo to th4 fact that th&

VX-55 o~r CX56& tubes (". are prexent1y' used In the restandardisation

circuit) have inpu .t imupedan~ces of the order 10 1 - 10 14ohm, whereas

transistorized types have been limited thus far'to 108 oh

Us belie-., however, that we can develop input impedances in a

solid-state type version that vti approach 1O0 ohms or more Input

Impedances. This in turn would then require a capacitor of the order

of 1OEFD (ao compi -ad to a value of 0.1 lID on the existing tube

version) for the m~emory input sectinn of the Differentinl Amplifier.

Uare also in contact with a n~mber of semiconductor applications,

manufacturers of special types of sol~d state compodents. These



Include Tung-Sol, Texas Ins;rumts, S1,1iconiz, Amelco, Cyellonics,

Fairchild, and National Semiconductor. These maufactwce special

hI~.h Input impedanco semiconductor devices such as:

(a) Field-effect transistors

(b) Packaged (singl, chip) dIff. Aimplifier.

(c) Utrmely high gain (hn>.8 00) transistors

(d) Coapound Plodules (Integrated Darlingta Amplifiers)

(c) Special (custom-engineered) semcnductors (e.g. phoro.

call type high Z circuits)

With regard to designi approach 3 a&ova we have proceeded with research

into and the preliminary design of a mmber of circits and thee.

include:

(a) ULkjwictioi transistor circuits C Ikidge type mmry circuits

(b) 11.11 effect mieoy devices 0 Comparator Circuits

A nmber of basic designsc are presently either une test or in the

'breadboarding" stage. In addition, we will be meeting with a rn'uber

of applicatiotv' experts (from the semiconductor maoufaceturarv) during

the latter part of July aud August.
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None of the motarial suspected 'of contributing to air blank contained

in the system has thus far been identified as a causatine agent. Now

ever, som exper!Usents with related organic solvents have Indicated

that formation of color at tLc =.-all spot .ould be formed by &a en-

tractiot. macha-ism.

After heating the reagent solution for overnight period* above, 125'.

In glassware, a very slight darkening ws noticed. V,*ao addition of

nouaquou-miscible ketones to the sobs..iou, the solvent extracted

the color into quite dark layers. We think this my be a clue as to,

how unreactive materials may act to form a dark spot under the heed

by extraction and cracentration. Uperime to with the paper tape-

have failed to bhoiu any increase in darkenii oirar ordinary filtr,

paper or paperiess control solutions.

Typical experiments in this ares were performe' as follows:

Rhperlmc #1 - Made up a standard reagent solution and

heatedat 115*1 (The solution was divided into 3parts of approximately

ho al each inte 50. El &lass beakers. beaker I was the control.

leaker 2 contained approximately V" long piece of 3I41 AlarM Paper

tape. leaker 3 contained apprxiasutely 1* long x 12" wide piece

of standard lab filter paper.) for 24bhours -(no color dsv~loped,

epproximately'40 mls in a 50 al biruker).

(a) to cooled solution add I drop (approximately 1/20 al),

o'w MK peroxide .(60% in dibutyl phtbalsts) Imdlate color formation

is observed at the dtap-solution interface...
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(b) to (a) was added I drop of INT (diethylene trimin.)

and the color of the drop and of the solution was increased to a brown-

ish-yellow.

(e) to stbp (b) was added approximately 10 .l of l31, and

upnn separation of the MU and 112O almost all the color was extracted

to the u, per level. This portion of solution was deep orange Is

color. Upon evaporation of the 09 dark red spots were left on the

side walls of the beaker and the aqueous solution rmaining was pink-

tsh-yellow in color.

Experiment ft - A solution was prepared and provided with U1.

Alarm paper and standard lab filter paper as in Experiment ,1 however,

this time the times&ature was approximately l15F, and after a 36-hour

period, a deep yellow color development was noted In all three beakers

with no discernablu intensity difference to the asked eye.

While no 499 Peroxide or DE vas added to any portion of ft., b, or c.

approximately LO *l of M3K was added with agitation to somplee 2a, b,

cl and deep red brown color extraction again reoulted.
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