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ccntmct and & brief daseription ol the cem\m Test Frogram now in progress
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Alarm numbers 38 through 43 have been completed and subjected to
the predclivery checkout tesis deseribed kb the previous progress report.
Alurm's 38, 39 and k0 have been delivercd to CHDL and are now being readled
for the FET Frogram. Manufacturing ef'torts ere now in progress on the last
group of fiftecn (15) ¥h1RZ Alarms which are scheduled Lo be completed on

1 December 1901,

The preparation of the final Class | drvaving for the Thase IIT
Program has been completed and the dravings delivered to the Avmy Chemlcal
Centoer ENCOM for thelr cvaluation. These Jdravings have been released to
the AMI Mounutacluring Division and the labricalion of detnil paris for 't,hri-

onc masier model ls now in progress.

e efforls were conlinued durlng this period with mnjor emphascis
being placed on pholocell and photometer studies, bridge circuit deslgn ond
test, automatlc restandardization, inlet neater studles, remote alarm amd

walerproofing tests.
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A, Phase II’E*regmn '

: Manufacturing is now in progress on pé;rts that are 10 be delivered

" to.CRDL for usc as opares in conjunciion with the FU. Bemning Test Frogram,
“With the {ieii&éry of this it.cs:% all 'nt?i. Lon :‘eqx:ifﬂé under the Fhase 1T

- portion of the subject {:tmtract Will be etmplr..‘mt. “hese parts are now

scheduled 1{}1‘ de‘iwory on 1 I}cacmhf.r l*)ul.

B. Thase ITL brogran
3. Cla.m i Druwings
CALL Clms‘ i ci‘r;mim;&- have heep completed and a sel, of

repm&uci}}le&s &nd wo suls ol prints were deiivered on o October 1ol to

A{:t, Eﬂ(.(}id for their f:vaiu&t.iors. hene {iraw"x:s{;?; refleet nl) clmngﬁa incorpor-

ated int;o alarmo 35, .,b :.m{} 3 as det emi:zed by CROL, Yinal insgineering Tent

Division, AAL and Ft. Benning Lesting.  Changes found necassarg as a resull,

of the EHCOM review are io be ihcorporated and Lhe completed drawing dellvered

Y Joanuary 1968, Also delivered to CRDL du:'iyng; thisg permd'ms f campiet.c

sel of reproducilles of the M\It Class 11 drawings for the curreni alam

deslipn. )

2. Fobricatlon, Tecting and Delivery

Fabriculion of alorm n;msbem 33, 39 snd 40 has been completed

and all the nccessary checkout testing accomplished. These alarms have been

delivered to CRDL and are Lo be used as the FET test models. Uerisl numbers

- REPORY NO.ER-2533
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T, bR W3 TWETe 2166 TORPITLAL BT the £l predellveYy chictiont tastst T T
arc now being performed. These units arc scheduled to be used in the forta-

coming Arctic Lests al Ft. Grecley, Alaska.

Procurement ic cssentinlly complete and tatricution vell

along on the flfteen (15) alarms scheduled to be completed on 1 December

1961, Completlon of the last three units {itos. 96, %7 and 58) will be held
in abeyance inasmuch as several of Lhe major subnssemblies for each of these i
units were utitized in the recoudiltioning of the three original FL. Benning

alarne (Nos. th, 21 and 20). it is understood by Lhiz contracsor that Lhe

present contract will be mmended to permit the fabrication of the necessary

saboooembl fes but, until uhis is n(-c-orﬁj)iis;l\C(l, Cinal rsoembly of vhese alarmo

can be only purtially completed.

The Class 1 drawhn;s have been relensed .0 our shop lor the
fabricdtion of one master model (Serjal No. H9). Procurcmenl of raw material
and the fabriealion of detuil parts s now In progress.  Final dellvery is

pcheduled for 9 Jonuary 19062.

3. Rescarch and Development I'rojran
‘'he followlng digcuscions cummarize vhe 1&D cl'fortn which
nave Leen accomplisned Ly AAL In the speclfle areus indicated. Each. item
includes a discusslon on the nced for KD action, the ccope of the current

program and the concluslon reached, it any.
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T f:—’;;—'——;;»&, l*heteaell '}'est.’ . e e T v -

Durln{, 1&51,1:1{, oi’ Lhc h}Pl aj.am& ) easamdemble :

diﬂ’l{-ulties h&?e heen cxpcrleacf‘ﬁ with drl}t sinrimf t.he nonml lc Imnr

o Tcperat.mg peric{i. B hince ih:,, arn‘t could noL i:e aur:buted to. ony. speciﬁc

g"item in the phstcmetvr head s .'.L wa de:idéd i.hat a thprgughlstuﬁy; e;‘ the

: phc tocell properties wag nee ssm‘y. Detail péri’ammce'chara::t.eristics

1nbmlly s.vail&ble irnm the manufacturer on ltam sueh as tiae Type 602

uphot,ovcll srere mt v ai'&nble in Lh~ ing Lfmee, 5o this n,em was suspected.

more than any other as the primary {*m;so of driii.. S e

A lai:aratcry Lest 1ixt,urr* WAG fn.brieamd on whicn wna

 mounted cleven (il} ‘I‘ Yo i}(}:. phc}wevll The pnvt.aeeil& were Ln{*n vu?u Jected

to rune ab \raricms Lt‘:m;x rs;mre and }sLh* cenda‘ieﬂ with the eurrent Lhru

o i.hc colls imldcsmst&nt. Gn}.y Limi Le:i t.x:at,ings 9&:} &ccamplishv:} since uhe :

iubcratory tect I‘ac.illt,uw were ut illzed aima.si, constantly In the course

- of' predelivery checkoul “ussbf&gi'{}} atarms 3¢ through h3.

The dats s&zici; vérv gn,thefed during Lhesce testis m. 100
limited Lo fom & specific conclusion but it. Ind teated an unvxpcu.ed degree
of slability and »iynmst ca.sit‘s,,cf:n resistance swtu:alixﬁe{sro:aase‘-i with time
and inereasing Lf:mpers%.ures;« To necount i’i:r :,izé ?1;-:1& to slam level, the
cell rusistzirace wdu,{d have Lo inercense with ‘Lime, wemperature and after |

ghut down. Further testing of the Type GOZ cells was suspended ol the end

of this'remrt;lm: period in order thot more lest datn could be ebtaine& on

the Type OO5L cells which will be utilized in the bridpge circuit and the
auiomatic nulling device, both of which are desceribed later in this report.

Testing of the G0Z colls will be vosumed at a inler date.

IIPQ!T NO. EI{-4§38
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As an slternate approach Lo overcome the drift problem

indicated ubove, CRDL personnel designed and are now Lestiﬁg & circult which

would readjuct the meter relay to 100 mlcrnamps after each tape transport.

Providing such a system could be satisfactorily operated in the ularm} null

- drlty problems would then be climinated since the null drift which would be

 eneountered during the cycle would be compensated for at the Inftiation of

the succeceding cycle. Storape and other drifts could be accordingly

-
climinated as encountered.

The elreuit as designed by CRDL has been reviewed by
ALY with the subgsequent sugyestion vhat modiflecations be made notably in
the aren of switehing., A breadboand of the later approanch has been fabrl-
cated and 1s now beiny Lested on a Jaborntory tesi lixture for the purpose
of testlng thermal stability. Toe new system would incr refise aluta pover

requd roments by approximately one pereent over the present conflpuration,

Mimwines Lor the vevined photometer head are now being
prepared and will be rcleased shortly for nnnulhcturtny. Gufficlent parts
will be ordored and fabricated Lo Install test vygtemb in two alarms. The

gystem which will undergo laborntory testing will not represent the final

. engincered item since desipgn compromises were nccessary becauvse of the

lcad time required on the specific motor and pot necded for the eircuii.

S ~ REPORT 'WO.ER-2538
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I —. L '_','~_ A_de‘.m}_i:cz:t_prcg,rm ds nm:_brmg_prefarcd {'or the nev

gygtem whz{.h will isc?unk* cn.,H ‘mmf and A::;hini,,; tests as well as o stufiy
cf ’t-he effecLs sf \mris:t.ien in f}uid flow, air I'lov, Ler::peramre s *mimg;e,

i.c.

C. Eriﬁge Cirruit
~ Another techn;quv now ‘nemg r=mm‘;mr&d hy ARl Lo offsul the alam
drii‘t. prublem is thmu{,ﬁ 'Lh:: use cr 1 hnl&mcm& %sridgf circaﬁ-. ‘Fl&;s circult -

is as described in the Pre?inus pmgress rcp;.srt t‘er 'hhﬁ smbgeet contract.

] Lab{;m\.*}ry tcst notdels (:“‘L%x"sk'édnrj.--tira‘ fon have Eeeﬁ bﬁilt.,
.ia ial}mi Tn alarme- 9 and- L, ami are now in tost, *3?5:: phé:ometér heéd
‘ . " for the brldge eircait. %ﬁi';‘rf‘!!ﬂt'i’(“fi from used stnandaod h{_&du by adding a =
phntccc}.l haus.ini_, onto Lhwe rlht hoand end n‘ the head und oyl @u.aly does not
x‘ei‘luct the i‘irzal enzflrme‘red Len. 'i‘h,s course of ac%.im; vas tnken in order
that prclx.minas'y data could bc tnken 'f:hlie 5 more desirable head e-mi‘iguratian

- was 'ueing de'sig;nmi‘and mbricateei.

Inltial Lests performed on ihese Lo uniie ;;t:-res ’t:f'u:i}ii!"iiﬁ?ilzi in
Lhat very few falsc olarms and maliunelions vere rocoried but they did not
possess Lhe desired deprec of stabillty. Alam Ro. Y was subsequently taken
. to CROL for sensitivity aml stablliby tisshié;; ut their i‘acili‘;y and during
these tests, performed rather poorly. ihen it was returncd to AAT it was

* rfound thet & large amowrd of debreis had collected lun the photometer hoad

covering the thermistor, light filter, photocell and clogping the air passage.

-
AAINC ESABA
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- --il o de.. —Remote-Worning System

The U.5. Army Infantvy Board at forh Henning, Georgia has staled

that the original remote warning unit is unsalisfactory lor general [leld

use, While Lt meets the M0

fact limited by the requirements Lo which ft wns designed.

's and 0's originally specified, it Is in

PAGE NO. »
. REPORY NO,ER-2538

ez [

To obtuin o more satlslaciory remote warnlng system, revlsion

of the MC's and TC's Is nceessary. A drall of the proposed MU revisions . |

wos ¢iven w AAL and CRDL for comment. Lf any portion proved ceonomically

or operationally unfeasible,

vho would review and revine

Lthis Information should be given to the USALB

Lhe proposnd M''n s regul red,

The features now decired are than the renote warning systen

shall:

o. Opernte
h. Coutlnin
md Lo

c. (.oninin

on & conductor WD/ITI Fleld cable
nmetible and vialbie oignals Lhat corres-
ihe alum proper

f coniimity ctuece from the romote unit to

Lthe wlumm

de  Be enpable of checkimg tihe audible ond visual shpnuls,

specilienlly the maliunction light, the alam light

and Lthe alarm buzzer

¢.  be ecapnble of operabion at o dlstunee of 0 Lo 10

nevers on alurit power only
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meh.rg wghmg o ﬁe}i‘-mmmlnm psi-:cr sourge

g. - Ut.i}ie;e 8 powcr soures avn.‘l'mle at. eem}mny level
supply _

© h !iixﬂc, the eperé.i.af- o choice of using or not using

the slgnals at thpnisxﬁa' pm;ﬁé‘&t ihe time the

- F{zmeté_systém ‘i:;"‘co:inévted vtc the alam |

T 1. ":i“e‘mii.‘utili?.ikl{-ick}:s of the alam headset.’ﬁnd the
remote il :;is::iztiﬁnéuiml.;; |

g im‘mi the use of Lhrée or mors remote units #i:t.h

one alam

AAL has reviewed the obove features and I‘éel:; thut. with the

H

oxeeption of itoms "a" ad "h", n natislac: ury remole wnrn ing system can

be designt.-ﬁ. i:se..’iusiem of item "¢

wonld el iminate Ltem "¢ nnd "@* since
no pmr ls avai 1&1;1:* for :-hmking when z}peramat; from a}a}.., pover is
intende.&.' Inclusion of fensnre "W would add 1o chanees of operator

orror, since he would have to rely on ;.:::-;:s:;ry as Lo shich cholce wng npde.

- LI there Is only one mode of operation; no (:Uni’u&i()i} can result. it is

felt that the alam signnls hr*inh turacd off wh wen the remote unii is use*ﬁ

vould pro?ida +he best operntion from a sceurity sloudpoint.

Three (3) remote wornlng sysctems' circuits were designed. 1In
the Irst clreuit as mich of items "n" throush "J" were met an vas possible,

e W

ineluding Items "¢" and "i". The second was a simplified version of the
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G {irst_and_would_operate.with a cogstant .signul-for-malfunction and-an-. - —- ...

intermittent slinul for alarm. Hach of these circults used three (3)
relays at the remote warning unilt.. 'I'wo were of the type currently used
on the alarm printed cireuit board. The third was a larger cxtra sensitive

relay for the continuity cheek.

The third clreult reploced ull three (3) reluys at the ramote
vernlng untt with transistor switencs. Fxamination of e relonys used
in the rirst tvo clreuits chowed Lhat uge of these relnys at one mile
required margingl design., A mock-up of the remobe warning sysiem using
the third cirveult has been buill and is now under;oing environmentnl and

. operationn) teets, Conclusions will be made at the end of these teste os

1o Lhe desirability of thts eireuit.
o, Flasher Cirenil Hludles

A signiticnnt. diff'orence has been obaerved between the operation
0f Lhe Bh) das Alamm horn as curreatly used, mnd Lhe saie horn operated
with 2 Gis 413 tamp In parallel. ‘Tals Lo the Lype of bhulb used as the
ulaar indicator 1ipht. Volinges acress the horn coil, und across the
horn lnput were obacrved In cach casce.  The resolts are fllustrated in
Flpures ) and 2. Figure 3 shouws Lhe horn volloge with Rl suppression,
It Is Pelt thal the elreull of Fijwre € should resull in a deercutie in
radlo interference, und wry prolong norn Life. dAn addfitional eircuit trled
wat with o 0.]/4(' capneitor pamllel Lo the horn and the lamp. The use

' of this capacitor scemed Lo have an unpredietibvle elert on the overall

operation of the frlasher-horn«lanp cireuit,

AAINC E138A
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: - —3&‘«&:& —h@pcd —tm&--thv—use eil-the horn- ﬁ{lfi lamp ~j-l’l—}32’il‘§ll-}t"3——<——-——--—-—-
uauld eiixmns.te the }nteri‘eruace of the Imm on Lh{: i‘.ls.sixer operaticn.

;Gn unit, 30 R v&rmtioa a:ef‘ ilOI“‘f apemtl on h&d no ei‘i’act on the i‘lss her.

"l'a ::hecii'ifari.aer on ihe si‘{fgzcti\re:;c:3s ni‘ pav-al }_eling t.hﬂ horn and Ismp,

a h;ﬁ:n vag operated i'z'dm 4thc circait bsaz-c} eiieeker; ‘wsing ten (10) nevly

: b:iilt,'c*ireuii voards. In four casct, tm.rn was an erratic effect on Lhe
{lacher when Lhe horn wn., used alone 3 mmlk'iui wi{h the lamp or with both
thé lmp and the [f:{ip{iéit.tai‘. ‘hrt- showed no effeet, when the I{m‘p vag usssi
khut; S’CI‘G {:r'}*&.tis* '#he/‘n used with 1mp nnd e ipﬂﬂit{}!‘ " "I'hu u’t.her Lhree were
perl ectly f'te'niy wiem ;1:-!*{1 w.ih a,he *:np 'mxi ;.u;:m: ‘“f:r, Ll were {.rrat,ic

'c,’;};;}f; “ff""‘"i uith | 1“‘, fsuan snlnne,

in no oenac vere any lrrepulur voriages sonn on Lhe power sides

of Lhe divden.

As o tong tem cheek onounit 30, the norn and alarm lonp were
operated Linvugh the flasher relay (K-1) for approximntely (00,000 cyeles
of &0l MmN goatdon.  Barely n the tent there were cone extended "on®

W = tav. L ..3{ i LULE £ .2 ULy H .-'l 13 '
cycleg, winon Lhe inpul vollnge dropped to around 21 V. AL uhis time
various capacitor valves vere prnliclod with the horn and lamp. A valve

Ry /lf‘ wns found salisfactory for that particalor elreutt board and

horn combinntion.

Two conclusions can be reached ot Lhis time, Lhough IV is obvious

thal more detalled study would be required Lo estnblish an optinum clreuitl.

AAINC E1a0A
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simllar to material used in the prefilter. 1t was also found that Lhe pree |
heater cireuit wos faulty causing the heaters '1.0 be full on which, when

cambined with poor alr flow, cuused the hemd Lo be nbnormally hot.

This unit was cleancd and the heater control elreuit reputved and
the alarm subjeeted to additional laboratory tests at AAI. The unit still
exhibited an excessive degree of instabllity although not Lo the extem
experienced by CRUL personnel during their tests. A bridge circuit was
therefore breodboarded for luborutory lLesting in an cffort to isolate the
cauge of this drift. Tesling has Just been luitiated on this set up and '

. , sludies arc o be mude on the effcets of light and temperature varfations .
without the prescnee of other variavles such as fluld flow, air flow, tape,

ete.

A mathematical analysis of thls elreult was performed Lo determine
if thermsl varlations were of such magnitude as to render furkhor consideration
of thig elrcuit unwise, “'he paragraphs following are the resulis of this

analysis,
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In the izz;,igié;é circuit shown
f B1 saod Rz are resistors.
B , | Rj und R arc photgeells. .
N . © Ky is the meter resistance.
R. ’ %k R#

v 15 'c,he e vclmge.

The éxprfe tun ior :neter current. (He;} 193* thi*‘ circu:f. 15‘

W - v {:igﬁg,-iq Bi)
;{lﬁa{ R31RY) +R31(Ry1R2)+RM{ ik 182) (R3+RY)
' It is easily scen ‘,hm, the eantiitinn f'c;r a ’nalanced bridge (i.h&t is, -

Iy = (}) is hen Rf}Rg ;Ijii!;.

. In the Tollowlny cuses deseribed In thie analysls, varlous values of
“ Ry, Rz, R3, Ry, and L have been substituted into the above expression in
‘ . : . ﬁrd{:? Lo discover t;h{f .'}‘s’?f‘l'ﬂ fBf anhecins o 2D Tt Thisy cenull rrom ehnnnpe. oo ’

photocel] resistance with Light or Leapurabure.

‘;In’gene‘m} PR A A fm:; beén found Lhat the res mtmmcz of p‘:omcells 'mries
~in nccordﬁ:aeg with the ﬁ)lif)\fiﬂ{_f &xprcasienn:
. ﬁ‘g[l 4 % (o }3 © wvhere
‘Ko is photocell resistance ol tempernture To: :
 $ la percenisie change perﬁztii tempernture.
For ecells t.lzmt.nd‘here , values for 5 have been found 0 range belween 0,1%2/‘3‘}‘

and 0.235/°

1n the followiug cases shown where cells with {iii’i‘ rrent. Lompernture

senpitivities are used, the colls were so assigned o B3 and Ry so as Lo

AAINC Ef3nA
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cause the largest unbulance in the ALARM dircetion after the temperature

ef'fecte werce considerced.

A number of metor relay colils were mensured at rocm temperalure and
found to vary ubout G percent from £.% K. However, upon subjecting the
metera to extreme temperatures, the colls were observed to change from a
value of 2 K at QHOUF. L0 a value of' 3 K at +100°F. While the meter coil
may not. experience guch extremes in use, L 1s kept in mind that the meter
1s thermnlly insuloted Crom the interior of the alarm case and ilg foce
cxposed,  Consequently, the following ealeulations have been made considering
meter ?cslntunna values of 3 K und 2 K, respeetlively, for higih and low

." Lemperatures,

In nddirion, case temperaiures were asswaced Lo vary Crom 30°F. to 1609F,
1t 15 hoped that vonditlons o not vary uo dragticully as thosc ilmposed wpon
the brldpe cireuld hcrc; Hevertheless, the alm of this analysis is Lo glve
an indication of the wurst Lo be expeeted; hence, the most severe conditious

were considered.

AAINC E138A
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’I‘he firs i. cuge considered is t.he idml ase where both thotocells
a.fé iﬂcntical,i havmg reﬁismces of 1 K at mum .mpareﬁare and balance
conditions. urthcr, Loth éehiﬂ are &t the come operating polnt.

v {RPR}-RIRE;}

I
,*‘*' Ry H ‘{n3+a ,.}msm;( Ry-+Re)+Ru( mau&}{ me&"

By suhst‘imti,rsg v =1/ :5'{: ,
Rl =Bz =5K R3 = 1K Ry = 2.5K
Iy = -.i(x)p,éi v

It Is passinlc {o I'lnd wha't, chanpe lp RL in ni.cc'i.,&ry 10 pmdi;ee an ALARM

v}
1143 4

condition (-}Ocﬁai m:.mz'w. bsf n&lkim'f Tpg = +LOOM A 41 con be foun
what ch{m{ge of R& rauses MALF.
Tobulated here are Lic coleulated

A BRi's for dilferent meter resistances,’

Neser kesiotunce {Bu)

o ‘ K . 2K 3K
Change in Ry neccssary S +12z S © 4130 a8 118
to glve ALARM @ -m(}}ks , (+12.25) {+23.0%) (114.3))
Change in Ky neccshury -107 £ 117 8. REIT
to give MALE 2 4100 An o (=1ourg) 0 (=119 (-12.79)
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Next considercd weree celis

s vach having & room temperature

resistance of 1 K, bul wita difl'erent temperature sensitivities of the

extremes noted in photorell test bateh.

CASE 11 A,

Ry h‘jo(l. + L0023 AY) -

do sl
R = gy (1 4 L0019 AT) - thao L
y
£ K 2.5 K 3 K

Meter Current cuused by
Temperature rise $0°F, to 160°F.

Iy

B -'gapn

iM - -eYpa iy - -L’{}An

-

CASE 11 B,

B3~ Ry (Ll + .0019AT) = 109500
Ri = Rig(1 4 LO0Z3AT) = 11158
Ry
2 K £.5 K 3 K
Meter Current. cauncd Ly ] ' .
Temperature drop 80%. to 300r. Loeslopn 1 saapha 1T o= clhpa

. AIRCRAFT ARMAMENTS, luw .
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g Cellg 35 and Rz; were assumd t.a mx‘y '*3{} pE‘Si‘unt frcm 1 K and

}.w.w éi{‘fere::t Lemperaturc ,st.nsitivities.

LOoyK Ryp = 9000

‘%‘
Py
h

- Rp = 5K ‘ S “Rf;p 33 1}30.3-:'
CCASE IIT A

s K 25K 3K
~ Change of Ry nccessary S Calke L
Lo cuuse ALARM @ 1000 o (H1agh)

n

‘!

e ; L opmmrtta | |
' B = R3,(1 + 0Z3AT) - NELP
Ry = Rug(L + .00194T) - 9330 -

' Meter Current cuuseg vy : o .
- ‘Temperature rise WF Lo ‘bi} ¥ o Ty = =33pe T '-‘%}Ln

CASE 111 C
R3 Rj {1+ .aclggi} = 9:3&.9_
Ry = fiy o (1 + 002341 - 122;.{1.

2K 2.5 K 3K

> ¥

Mei,er Current causcd by e \
. Tempemmre drop &)"i-‘ to 3000, Iig = -lhOha = =1 }m

AAITREC E138A
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e .o Jdn the pf‘ccncding_cxaunplca‘ it 1 mm‘\vmled that thé bridge was D e
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initially balanced and then the temperature changed. Murther we assume
the photoeells arc positioned sufflefently close together so that they are

alwaye at the same temperature.

The results of Cases [T and 111 indlecate that the worst o be

expected is temperaturc drift of about lyga for lov tcmperatures and JUyo

for high temperaturcs LT the unit was initially balanced ai room temperature.

Little change resuits trom diriercot magnliudes of photocell
registance as can be sceen by comparing Case 1J1 meter current with that
of Case Il. FPracivically all of the drift may be attribules o aifferences

in photocell temperaturc senuitivities.

Datn cheets which have been kept for a wridge circuitl hend show
that the greatest air Lieng obagcerved was 37 pu. 1 In a unit such a photo-
meter head combined the greatest air blank observed (3},,.3) with Lhe
greatest deflection expected frowm the earlier valculallons ‘”ALO')' the
resuliant meter deflection of '((/)u,n wauld atill be comnforiably short of

the ALARM level when sel st 1.09_ Ll

dlnce lovoratory observations do not vear oul Lhe results as
obtulucd from calculaticns, it {4 sunpecled thal the pholometer head tested
in the luboratory fails 1o keep both photoeclls ab Lhe same temperasture.
Investigotlon into reasons for fullescale driflts expericenced in the et
Jaboratovy will aticmpt to climinale such large driltc Lhrough cloger
physlicsl positioning of the photocells turd more even beul distribution in

the head,
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' i e e ' L i__é L ___=_ e use of a Jamp budb aefé‘:;a;‘ the Rdwards, iaorn HowW ih STl
uge 3pprm*f. tn rf\d%xee or elmmate .,harp \*aitage :.pzkc
; ‘ ;mmaliy vnealmt.erui i'l npa r&bmﬂ.
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- L‘hc alans norn anci hzmp ::emh*natiaﬁ ror & length of
i.ssm:* in excess of Lhat whi.eh m§§fht nomally be
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.i%. s;a'" the npini{m of ﬂm'z;; whcz hmré t‘le 100 "beep minu*ﬂ
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£ _Inlet-Heater Studdeg— - o omm e e es e s e R - e

The prehester circuit is now being studied to ascertain if
instabllity could oceur at high and low temperatures. Action in thls area
was felt to »e necectary basced on reports Trowm CRDL personnel that tempera-
iures at the prefiltcrs vere not consistant from run to run.’ In sddition,
measuremchts made on Lhe prehcatcf voltage at room temperature frequently

veried by a significant amount.

Data arc now bring taken oﬁ the output, voltage of the heater and
the input sipnal rrém the thermislor und s pholumeter head has been completely
inatrumented Lo record uir temperatures and temperature gradients across the
head. An Insuffiecient amount of inlormation hag been obtnlned at thic time

but testing will conlinue In Lhe Fortheoming repoft period.
g. Waterproofing Tuste

In 4he previous propress report, 11 was sinted that alarms Nos.
35, 36 and 37 were returncd trom Service Tests at Fort Benning Lo correct
uncxplained fuilures. These failurcs were subsequently traced to condensa-
tion dripping from the air Line onto the prlﬁLcd ¢lrcult board which caused
short clrcults st geversl points, Ag an interim measure, a drip board wus
instu]igd over the circult board but AAI began to {nvestigatle various
materials for coatling both sides of this component rather than‘only the

track side as had been donc prlor to this iLime,
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it uas éeczded inii,ially that the mterprcni ing compcund then

in use. should rsct be used in tm« spplmatmn even theugh previous tests

demenstrated ‘Ets reqistance ta attack by the reagenl, aclﬁtian‘ This deeision
kwas hased on amintenance cons ider&tians. ﬁ t.ct&}. af‘ f‘i\fe tiifferenf msteriels
. were tested an{i &}.l but one were peaetrateé to ?arying degree.: by the solu-

“%ion aI ter 12 to 2b Bours’ immersion.

One asmple, iiyssl Na. i?-im? vas nai. alffected and vas Lherefere

: ~subjecteﬁ ‘to further te.;ti*:g. The c.ircu.it ‘bourd was immerse& iv; an 8 mg

solutia’n cf‘ 0,%},!{. and sodium pyrcphcsphate pfzroxidr‘ fnr a t.etal oi‘ ‘f2 hours

during which Lime the Lvmpernturo Wns varied betw Eeﬁ —hﬂ"f«'. ané *}lﬁaf?

At the :'anoluricn of Lhis test, -,erim no vi.,ihle siifas af ﬂPf orim-at,im

wers detected nng this ‘Injtisl phase of Lesting was regarded g6 having been

satisfoactorily completed.

Two p.rinted clreuit bonrds #ere ‘then coated with éht:f Ryrol compound
and Subjecht:d Lo alamav tes;'t.s t;ts ‘detf.*miﬂe i this m&téfial wau}.‘d::aas'é 4 heat
'tauilé up and bring abou{. :-in.uit. {natability. The v}clt&ge regulsior perfor- '
monce was monitored OVEr NUMCIOuUS twe.Lve-heur runs with a Fluke Voltmeter

and in no case did the drift cxesed the design tolerance of £ 0.1 volte.

Based on the above tests, it is concluded that the Hysol Ne; 12=007
waterproofing materinl is acceptable for use on the printed eircult board

and is competible with overall alarm perfomence requifements.
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S Lo.mp Socket Corrosion . ‘A . L

On several occu_sions the alarm and malfunction lights have not
given the visun) indicatlon when an alurn or malfunction conditioh existed.
Inspection revealed that the lamp sockets were corroded to & point where

continulty was either intemmittent or non-existant.

The Dialite Company, fabricators of the receplacles, wap contacted
about thls problem and It was ]em'ncﬂ‘that a4 cimilar item, contorming to
milltary specificatinn, wne Immediately svailable no replaccments, Oix
samplee are being forwarded to AAL and upon preceipl, will be subjected to
tests Lo detemmine thelr adequacy as replacements.  The present componenis

! arc commeraial fLoms and ao nol eontorm to the applleable military spccll‘i-
rations. 1t {s planned bLhat the new unils be subjocted to rigid proof
testing including immersion In Lhe rengent golutlon, watcr and in an atmosphere
saturated with the chemical solution. Tf acceptabie, sinmm testing will

{ollow.

AAINC EB0A
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" lReﬂecti‘«'é Tape Tosts ..

Buring the cazmac Service '.{’ests the alams were allaued ts '
beyoné the narmal tuelve-haur duty cycle uatil ail of Lhe !;ape ms exhaust.edt

At this time a8 ‘malfunction in:}iestian simulci have been gi\:sn but on a number

of cceasisns, thea.l&rm was sounded in.‘tes.d-.j S

' ’ 'l‘he tape rmls were inspected 3?. Fert Benning t& determine ir
‘ the reflective msterlal smich had beera adde& 10 -the last few inehes of tape,

was mutilatad or dmnagﬂﬁ. Eq mst, cases the tape was - creascu in I number '

of places aermsl to the lina of tape &dv&nce, It vas thc disygnosis of

_liaigon percomncl that the delormations mre ‘causing light Lo be randomly

o dd

reflected to ov away from the photocell prcdueing either malfunction or

‘alarm conditlons rcss‘pectivalyk.

k‘Tweni;y-.threkg smn}ii ec of this ortion afi the tape ﬁerﬁf‘ forwurded
to AAI for test in al.simvasb to verify that the dii‘f'ﬁulty wBs pc;;tt,iirely '
,aitribute'd to the itape rat.hé.r than rondom alam perfoménce. Thezse specimeng
vere "left-overs” from previous runs but the srea of the tape in question
had not proviously been u;&r&;}pe& from t,hé spanl, Every gpecimen (12}

tested on slamm No. b} gave an alarn indleation; the eleven (11) samples

s on slamm No. 43 pave mulfunction indications.

These results would tend to sub‘stsntiat}: the upinion thet the

T

'problem wag one of random alarm performance rether than tape condition,

SR L

However, subseguent tcst with smdath reflectlon material on the tape

ARINC EIZRA
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:';._,;;w_;consistcntly;pdeueed_a malfunction._condition,— 1t -wis—-Lthen concluded that - -~

both we¢re partialiy responsible and thul a new approach must be taken to
solve this problem reliobly. Action will be teken by both AAT and CRDL

during the next reporting period to golve this problem.

J.  Air Pump Motor

Air pump motor currents were meusured on five alarms (38, 39, bl,
42 and 43) to determine Lf the motor current Is n funciion of alr flow.
These tests were in conjunction wilh using 8 current sensing device in the

motor supply line bo accomplish the samc thcctives as for the baro switch.

.. Weed s r s w L8, IS auu en voLue Lo simulnle battery decay
during & noyrmal twelve=hour duty eycle, Fram the data taken, it was

concluded that such an approach was upwlse in the present syntem since sir
pump motor current differcd significanlly st cach valtage with a glven alr

Tlow rate.

AAINC Et384




[ N ey

LA R T A

[ T A TV B S R LT S

L wnw i v

CAAING E1S9A

PAGE NO. 25

‘h.y Sm&ry af Fort Bennin{r ‘Ber\riae Test Reqal 18

m&*& 3.11;,, (}persbing time to end- af rcport. - 593 hmxrs

There were three false a.lnms ; one due to drif’t‘, ene caused hy
 ihe ta.pe cami::u off t.he 'hape &rum, and the third prabn‘sly :Iue tu a z}ef'ccti\re '

. photnmoter la.mp,

Nine mli‘unctians accurre&. Seven were duc tu»}.‘é,wf Satterx

© voltage , one from moisture on thf; P.C. bourd, and one fram dry tape.

- Other f‘éilurés vere;

BN '. The selutiﬂn pot. Emmile came 1{1{:{;& where it was

. fastened ‘Uy a peened rivet:

. b. The aeeﬁle on ﬁ:(. meter relay fe.t} af’f .
¢, Third echclon el ezming of the head wos required twice.
d. ‘The hend had Lo be replaced when the meter could not

‘be adjunted sbove QGM,

There were threc re&é t.est.s on un M-ll 3 szrmured persaanﬁ
carrier, each af appmximately'five hcurs duratian. *I‘?m unit operated

sat;,sf'acterily‘ mcﬁhanic&ﬁzy, but failed to respond to GF ngent due Lo

. excegss dust on the grei‘il’ger.

ALARM 21 Gperstlng time tc end of re;aert. per ie& - 135 kours

This alarm vag epernted i‘x‘om f eptam‘ber Lo #1 Septemb&r

“when it was retumed ta AAl for rework on the t.."e drum nssemb]y. During

this ti.me_ thera were 't.hree false alams ; one dii(‘: to drift, and t.ws which

BEST AVAILABLE COPY

B T T e L pR—
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vere unekp}kéinc'd', -due- to ’bperutorres‘ettim; a‘nd"continuiﬁg E)'p'ératioh before
an evaluation ecould be made. Four malfunctions ocecurred, three due to iow
voltage, and oug unexplained, occurring about the same time as .one of ihe
unexpleined false alurms, Other difficulties were a failure of the trans-
port motor, a loose bearing at the tape drum cam, end two failures of the

tape drum cam due to excesslve wear of the ram.

ALARM 26 Operaling time to the end of Lhe report period - 213 hours
This alarm was operated from 9 Septembher to 21 September when
it was returned iv AT for rework on the tape

drum assembly. During this

period there were no false alarms bul three malfunctions; one due to low

bettory v

b Ty voltage, Gine duuv Lo Jdry Lupe cansed by niretching of the peristaliic

punp, ahd the third due to an undetermined enute, possibly dry tape. 1n
the second malfunetion, the pump wuas replaced, vher dif'ficulties were
one case of the garter spring coming unhooked, and three fallures of the
tape drum to transpori properly. In all three Instances, the cam surface

was deformed, wilb the bearing beingy loose in one Instance.

ALARM 35 Operating iime t0 ¢nd of report period - 6305 hours

During this period there were six () false alarmu; four (M)
were due to meler dr.u‘t,_ one wns duc to the tape running of'f the tape drum
ond the other duc to & fallure of the microswitch ‘Sv-3. This switch was
replaced, There werc three malfunctions; one due 10 low battery voltage,
snd two due to dry tepe. Examination showed that the peristaltlc pump was

worn. This was replaccd.
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Tﬁe he&ti wag clr'aned cnce, 3t t.hxré Lchelcn hwal. Gther

dii‘ficul{.i es eacountpred were
A, ‘lhe set serew‘ on tﬁe air pump lao cnéé anée, feﬁuirir}g |
‘ aettinb. .
b. -‘éar:esign on the laaﬁpk‘sa“cket for the #iam‘lamp‘ B
prevented this fre&; 'taréing on éu:ifg & check:
Ced The rulon be&ring‘ iﬂ the Lape &rum sgeﬁzeéi‘ toyhave'
' :léasena&. This did not impair sﬁcraiien. B

d. The horn fulled to work on some alarm checks.

There were three rosd tests on a.n M-'lla, each of 3bo£:t. fi\fe
’ , 'hours duration. 'I‘he unit aperatcd‘ satis sfactoril y duriagh the Tuns, but was

insensitiw tn GF ppent when dust aceumuloded on the prefilter. ~

AIARH}& N 'Gée;;a;t;ih* t,ime to the end af th:is report. perioé ‘ 63; hours

k ‘I‘tzrpc faloc 8;{3!"5&0 ﬁecurrs& HERA o] wore Eausefl by drift. The
thii‘d occurred during hanfiling when he upcratnr brushed ngainst thé adjust
kucﬁ, :ﬁa;xg.ing the meter se‘;ﬁing Lo gﬁ vlam lovel. A shield is to be !

deslgned Lo prevent recurrence of Lhis.

©8ix mli‘ﬁn{:&imss oceurred. Of .tfhesé., i were caused by low
‘battery voliage, two by moisture on the circuit i»aard, one by dry ispe duc
to 'running ouk of solution, and one caused by a broken diode connection Gu

‘the elx srult board.

-
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as {ive seconds befure sounding.

AIRCRAPT ARMAMENTS, Tne. NS

During alarm checks, the horn hesitated ab vimes as much

The peristalile pump wus replaced at the some time as the

ones on Units 35 and 37, as some wear was evident,

There were lour road teutis, three of [I'lve bours cach on
en M-113 and one 35 mile Jeep ride. Ferformance was satisfactory during

the test, but dust on Lhe prefiliers prevented detection of GF agent,

ALARM 3/

Operatiniz time to the end of Lhis reporting neriod - 635 hours

There vere clx (O) ralse nlams during this period.

Three

vere caused by meter drift, Lwo were caused by tne reflective surface ot

the end of the tape, and one was due to operator error in ithal the nlam
was placed into operation when the meter could not be adjusted above Ui a.
The one malfunction during this time wag caused by dry tape. Yhe peristeltle

pump wac reploced because of wear,

On vue oceasion, Lhe tape wrappoed around the deum, and then
broke. Build up of tape thickness stalled the Lransport motor during
transport, therclore no malfunctlon or fulse alarm slgnal was given., The
head had to be cleaned twice at third cchelon level. ‘The horn operation

wns unsttinfactory, cven afuer adjustment,

The alarm was glven four {l) roud tests, three in an M-113

for flve hours cach time, and one 35 mile jeep run.  fxceasive dust on the
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- satisi‘actenly’ cthers:i.,e durm{f the ‘road te,,i*s. .

: Geaer&iﬁbsérﬁatimé on the Fort Benning Tegts

1. ;Dust kan‘?;he prei‘i“i Let' is 8 majov prcbl‘éma?eé.and‘ ’erJ:réetiﬁe
actilan"muat he iaken, | - |
| z, Photoneter dri f‘t'ccxé‘uinue Lo be the major f‘gu z of False
E.iarm‘s,’ o 4 ;
4 ;3" ‘ ‘l‘hé 3;2 am;s-héur’:zi-’esé ﬁs;t.ér,; daes ‘zwt. ;;i‘\yre re}i{é;‘t}ly a
i‘u}i ‘1‘2}‘1{3’:}:':-1"3:‘ a;;ei'av!;‘.“eh naiﬁg; Lﬁc pxemt ‘vrechyti;*g;ing and s:.r\ricing,
method. e ’
i#. The ref ir'r:t.ivw éurf‘sme on tile end of the Lapv :Iocs not grive
a malf‘smr'tian mmisi.{:nl.lj. fvﬂbi. ol »he nmnunc‘l.mn imiit:atttms glven
oceurred ot t}:a end t‘)f o oy 39 rathcr t.hsn usen the st:rféee firstkes‘.#ie
undcr th: phntuecllt Thercfzsru, a msre uopenciable mothcd of detcctin;;
bﬁ}?ﬁ. rn aut, ic rcqmr 'd. v
9. A method ef preventing the tape t‘rsmy‘m‘:'ss‘zing' off i,i;e front -
edpe of Lhe»it}pe drum 13 needed. |
6." The alams seem capable of withstanding the vibration of

moving vehleles.
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_C.  Generodl

On G, 9 and 1) October 1961 conferences were held at CRDL and
AAI for the purpose of establishing a course of acllon to be taken to correct
the difiéicncics found on a resull 61 Service Tasts and Winnl Engineering
Tests. As a result, It was agreeded that Joint efforte would be performed

to resolve the followlng problem:.

1. Initla)l Photometer Drift

a, Teosl program Lo be pnrfonmcd Lo determine tnosc
modilications vhich wure necessary to 1he prc enl. procedures that would
eliminnte or roduce Initlal drift problems with the standard photometer
head, |

b, Phoiocell gtudleg to determine the detail charactler
istics of both the 002 and 60LL pﬁcmoceils.

¢. Design and testing of thc nutomatic null circufts.

4, Design ond test of the brldge type cirenit.

2. Action to climinale eflects of condensation on Lhe printed

clrcuit bourd, photomeler head and prefilter lever support.

3.  Develop o devico which would rellubly indicate when the

tape hus been expended.

L, Actlon to improve photometer mointenance, replecemenl and

cleaning,




AAING ETINA

LY

b d

El

o .. PAGE Ne., 3 .
e .;upon NO. "‘R-z533

_ o _.___.: . ,Bgmlepnem c;f‘ wpaaithe lee.k a,.ﬁ gilde mecﬁmuum i‘ar = '—“

B the | pay out e}sccl ‘Le} t.liminai.e tape run eff‘ anﬂ brcakag,e.

6‘. : New deaigs of pref‘ilber holdcr t,{: i cilitaie remav&?. oi‘

‘Lhe prerhtcr.

e Besign c{‘ 8 pratecbiw devzce te §re\rent mavin&, the mil

,pct éuring s.}.am ase.

8; Ccntinuatian of” stadiev %.c imgravc the present au&ible

mr;x:{ng, da’eice and cenduet st.udie*- an a metor dri\mn sound device s.nd ot her

' approuches.

g. Insﬁxﬁcytibﬁ ﬁéoP éimn’gé# itnl re':iﬁeek‘tyz‘pe'ratm* 'eréar‘
Kecesﬁaw inﬁt*‘ f‘m GRBL liaisan pemcnnel ni ?ari.bmmng by 13 Lncember.
' ,10‘. I«nrt Reonning fe eh, thst the prf*sent vehicle installien
kit I‘er mounting the alam on various Ordnance vehicles o unsaﬁisraatnry.
11, ’ Bevalem&at of an improved remotc ala:m deﬁcs

12. Aétiﬂnte climirsatie condenaation in the vicini.ty of the

'mli‘uncticn and alam indiratar lights and rg,p}.acement of prespnt lm:xp

sockets with mpre\rcd cempo:wn¥

13. In?es'tigation of th& effects of cace swelllng cauning alarm
leaksge. Parties.lar aaphasis will I;sr plansd on the thicimess of the fluid
pot guides and the pol handle stop.

ih, Investigute charcing pmcm’:ﬁr&s to mnmiée fall off in

Ltery capueily, | ' k

15. Development of a siable conversion !ilter.
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sensitivity aL high tempcrnture Thls task does not include reaction

temperaturr studieg.
17. Sludies to detenmmnine the stability of Lthe present prehecater
clreuit and to evalunte other approaches for control of the preheater.

18,  Perfom tests to determine gensitlvity at low temperature

anmbients,

19. Evaluation of exit &lr cutlel wind reflector.

Schedules and work scopes are now being prepared by AAL and

CRDL which will be put Into effect tmnediately,
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, Hajor ef’fari.s durin{, the eoming perled will be in accoréance -
‘with the pr{}gra:n auflfne& in p&r&gmph 5.:: abave. Dther ot‘f‘orts will he
“dlr ected*t,awsrﬁs t}m complction and testing of alams for delivery to '
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