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COULOMETRIC RECORDER FOR TIMING AND 
COUNTING EVENTS iN THE FIELD' 

A I Av p I/r-f )1,/ 1) F,'Fi 3_1 W,ihhf Serv i, W ildlife R,e rierch Center, Denver, Colorado 80225 

PICHAIH I lO~f1 j,)!Q , I F,,h und Wildlife Servirc, Wildlife Rpsenrch Center, Denver, Colorado 80225 

."h~lflact: All .. II wC01,.1,'l hl mhlii! all co',.tmli. mia' dc,,.-j.lolwd %pcificidlyv for" fielhd apl:'lication. 

w f i i ri riii oldy rocl.vattsT1I1 , ai I 11,. l . .. ilt .\lw i ,k o., llml l his fol dlta -t(1lv lii uirt'" ,iit of por. vtI I , 1., -a iIIv.i I I Idc[ it -.. S'ItIli (d dila it c utrIicvcI I 11)t1 1 le' r-.c'.rd i If i l 1Is v.1\ ithI a sim ple ]ab~oratm)y 
v'.;aldoIi -l ,H )'it. SIX'. (41 thew,, icu. irdvis wc'¢rv. uscd to wtcold O Ihn lbehr of 0,is and act' .-. llate'd 

h',Ilill llra tht I hi.,d ld Ii F i"j ,'withlric hlditsc (Bttt livtt l d iigh ',is). The v­
l h( i llicahud t I '11( 1 itl €'€.ilit al d u li H rille rle.n call ]ll llwd to 4,stlnuh. accurately food 

(li-4hi 'iti f kvIl l FF( 'its .N lioll llid, 1vilh( tital] l 'Iit' l ctialiol' , pre d ictl ,w i tt of food cIs­

wi tt ('oUS.di d t atw tri eed rs,'.N .,dl . \\hl 'I( lt Ili tv \ i ,,k 5 I hyt ilth alte l(sjri a o t' l adi, fron 
tIi ' o il wuI, d11(1 lv't-I de'via cd n,..wti.r(t f5 l,.cil thow with Coll­tim ei s thai 6 tnoi ohiailld 

l la els'. ta \alid viuil ac­
ti\it.\ ('iclI. ih:hwithk )lw.\ 4.1,t lca ld lw'. ' ik ] ill m! j ilor . Other arleiicatioii" itt 
t ' lim (.I"(tiiil,-hall dil co limtsal l i l Thew ehothaielrasil If 

J. WILDL. MANAGE. 40(2):278-282 

ilica ",d ~iv'x often' rlire the count- and awculilltted feeding time) pr~oved 

ish arut tilei of c'lls i ',d ia i Coll\'.,- .CFFF!iC an' ane d l nsitive toa tein] acewh
 

Iliie'nt if' tis ;",l be' dol' with :1stioniseic predi atsa f ane tr]icl aed.of cled 
neol-di l I l iltt. ltfIortimta.ly for 

tl. fi(ehlt i tismt.1'hletrol Wellrhtic a DESCRIPTION OF THE EVENT RECORDER 
(' I('i('ti 1('i , a lc('lls(Iatnd com1- Ile r(cordl ( two pats:hillw(' e t r ss;t em consils,s

ph':i¢ 'xh' tl d v '. 1 d l. lc i atcdai rcord e'r anll itdata readout iinti ­
fi l . l tb ol -af or . i . ' I l' l , u n i q ue'n e s s, o f t h e' re c or d i n g s,,s -

We develhoped i Sim.ple event recorder telil lies ill its coulollc'tric l.'thod of, .-ton'­
l l\ li i l , c I)( ,[c'h' s, a da t ia sl nrae (.(]Iis . hi ll d ita fo r la te r re t rie v al. 
Il],(f rl'conitrt' ofthttrl adtoalptrocs 

1 fh7 ill' i I i l5 ixt: fhl'\ ir( Silelt, i, - The Data Recorder 
vdter \ -p(-rttI~, opeatio allyslllh 1, 'h'tical lrop-rilics.of /lit, Storawe Cell. 

phl ald rlitiv.1yiloyeisic les thll-Thei stlw ci'l of, the data lreco(l'dor is 
820 ~ ~m-s ~Arao ~ ilcetia~ t ;a'ldollliit.'111 ci lt-h'rlv'io that Illea;­;l Cellilill'llio lllot I'to i- irs "flvdl'€ (Lila oli,, chvar', 

,sItIIvI 11 ., pai,llge of' :1l lc tcric'al Chalrge Inv 
(lilt,(.(.)I(l
foI(,Illsl.


(~)ilm l- ' rc ,,_., r sn'perfo rme~d w ,d!lw\h ell it p roportio n al ch e.m ical reac~tio n. Th'e Co ll­

tte,d its I_,cdilw ;Itiv'itv mn.itors ill food hoilleter \e lised is a commercial (-()lp()­

te ts" w th s. I'l(' lient sold 1lider tile nallie l-Cell (l'lsse vpl-fer ilc r.icc ic~ ra 
l.'1h 1-o-r di-lucl., Losl, Aiiwcv, (G ilif.; rel'­,(Lilit r'cou'dedl (liilIIII~ r' oft t'eedim v'isits 
VIT~C to tlrade; Imillelt, Ii lol i iipl y U.S. 

art with fu ds; Ocliivl eloreli f Co m rca 

lprlvidvd to the' U.S. ish and \\ihlflife senice by prodl lets ). 
Th'lis I'c'sclalth wal condlicl -dhllhi 

lih(- U.S.. Agency. for h1tlt llall lDevehlpilent The E-(ivI conistsl. of two el]ectriodes, 
Illlhdtr Ihtw lpl'oiccl, "(Conltroll (11" V e~ltebrate Pests : on si v r 1 d le o u r u d d Iw aHats, MONat,and Noxious Birds," ]PAS:\ RA(ID)) lW .i\lrai )1'g h,.lriild d h'a 
1-67, t'leetrol'tt, tol prov'ide it conductlcive, Ili(fillln 

2!78 J.\ildl. M anlage. .10(2) :1976 
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COULOIETIIC RIECOlRDER( FOil FIE\) Usi" KOtlz arl1 Johnso 27S) 

- ,---1 0-.--- -- ,i 
IISli 

DAr LI- - I, 

i*3II, lliL]IlyL 1. ... 

I \TII)' 

Fig. I. Basic circuit for coulomehtic time, anrd counter I I 

lctween them. \\"he an 'lcctric curient 
is passed illnme direction i'mroigli a ('(']. 
(tie lrcerding eiii-el'l), silver ions ill 

clectroflatc((l Imt(l the -,old cl'ct i-chl. Ie­

\'cr.si this tiCI' read mCir'teIt )g ciireiit 
transfers thle silver inns frimi the gnUh cee­

troihe hack tothe silver. \Vhl the silve(r is 

f,+.2. C,[.ui? for t..O trndlt ,(1fec-dij noiiu,,y mo,Ior.o 

av 1) tilit's tim'series resistalme ii
ith'ast 


depleted frmi the u)It I) lur- the L-( XII. \'hic is less thmmm 0)()1 electriole, fiilmllly 
(aioccr" aitil 

(ell blnilies aiitlectrical (yell circuiit. 
ther iou ciiliictiii the'-

Ba.vic Dlsi.,,m of , )ata h'R'cot'r for 
, 
()fairnfs
TI'im.ing and CounIiv,t-.-A il l 

w cil--e aCilidi IM'd ict d 111-ltol O 

iv eveiit that cali he selisel bty all vI 

trical switch. liiits Siilhest f ill,te ciir 
ciit re(qilh'(esI )nnh'(.x(i (1I''lllil('its .
 

sw itch S1 isc hlis d,I ).Fo rtiliilglil ev iit, 

which cauel s Current to pass thromigh the 

10 1s. 
T" 1cadIc I((l".',i .\e'litil Mloilt.-

We lcsi nel atNp(ci dltimili- iitl c(mitilig 

i-Cl to 1 M(iSUiliIlltiollbIlVrc((i" ])rCdiCt 1*()i 
IIi tlliii thett'(d ill'acti\'il\ ()f r-iccliclol 

i tsi . It i till"t(l to h'\(.'h ) ;kllicti(cill 
((id(w'\i'(', iidi i;1i)v ()i lii. idlciis wcil' 

ii?'h ili,,tillmili 
ld I l ist 

(lirete(l htxiW Niiiiplil'iig tIht, ­

.hlt. .d itlt il mr tie(fi 

I ('dii ,icti\i\ iil osiiiosl''' dhc­

()timing E-Ceth.H"c ileiilrlitiidlthis CUll­ with tw)tivaihle Sw\itemie(s ml eithiei1si,iiti 

andis i'imd 
Constatt for tie litliiinf te losii'. switches iilesigietI itiit (1ig.2) 
rent is Jlmited lv tile resistnr (]R) .iimglt () i hinil uliltihi'l. \e Ised 

t t
Thus, tile alntity of (clectrophated silver tol hlmi lhtc Iillibl pl\ii) f'l mi m, 1arts, ilt­

isdircth proportional t the (hnration
 
ctIedvhrs r-ciability ,and simplify
Spili t liet'itethe .switchCls. For Collh ii('veiit, the lrlmoh'ils ass.i-ite(d with seiliig agailst 

switch S2 isch)sed, which Caut1ses the (l'T iiti. \Vh('ii rats \isited thme I, nol i­
to) I tiier ,f lu' rat visits iite auiiim­

e stored illcapacitor (C )trical chl gll ltiti(ill 
i 
llb ' olfvisitsalldtll ahccit(illlil­, 


pass through the c.iliting E-Cell. 'Ihis 
charge isalways the same, sn the qiiatitv 

of ehectroplated silver is dliretly p p)(ir­
titnlltil to the niuliill)er ()fswitch cIliSiil',lS. 

If several switches are wihetd in pairall(l, 

a siligle l'-Cell iay lbe isedt to a1(C'lililat(, 

datt froii several independent vveits. Tl 

only restriction is that the eTffctive parallel 

resistalce of all associated r(sistols 1iiist 

J. Wildl. Maiage. 40(2): 1976 

hti werel( i'ocm-ided( illltw]lihed feetdim tilliic 

lt(F-,Ill. Tle(' ciliit i'uilirt's aiilia\i­

2Vi 

i.()(i(1 

SOIit('. Ihi\vever. we folllmii ieeesalV 
chlic I\idt 1iltteries av gi v)e\'t.r 

it 

ti liiii Cirreiit fi'ii these bitt('l'e hefore 

iiserti'i them into the data reei',.hers to 

eimisre o)eratinim withiii the liiiar plortion 
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-o iI()li5lL ) ei\ eclaie loi tri .. .. rg a5II il)lU I .-(It 1 

It'*rC'^"*te'i1)!hdt"' .p.~t% . dretl re.tL hith iiiihr ah'f d 

The r ot,41Istcum e hatt r c v pagsi3).n t "lth - rsfI 

lia , l llbs) It.'lhl htw oL 'l('i :cil ll " Illi op ill ull ('\ ('ll d ?'),is ilcl l\ t'l I yL it h , ( il ll(l" i
thoandg.oldim r)'a,ltr E1)10' t ilr e'a\ to h tdn hsr)l.t5'Cl a tue (, al.rodlle.( )n isnre tlir) by tie n 

t lpi shltt tlid la (h ii'ieiit ., llcal c cc e, 
onl irui (l)) luiet uslie(LL i teItjfid i 

ijei ris ( o tlill cliltoll(eliis tca late tei(, l 

thlingit l'(i iil ee d The liil re l ;uHie ll t I)\th slt('l 'li fo I ti1iv wii e last e siletr teted
.Xii ue-citiiidieit( LItillba))r lL('))S ta rlatedt 1 s of iItlV:i' directly i( 1 1 eedn l 

ts ni 

t'hl,tac iali biC)! s ictl. isti llpltLd ewith iW th 0.f a Conspvi"tat 0.3 Vl, th is 

to it(!epelL tthjcti -) a ite i lier a ire;ili gccllai lneitr e, thlle indliarl te is sharpla. 

dai 'oniliiitl to vo.il atae l 
andlI olyh' onlle i'mio illhilrlln lt is iic h . "'Hli Itll . i lt M g el., d(2) ild is 

.\(-l)n\\erced andu i!iltclil(e( lnr. us.e ill tih( 
The R'eadout Instrument laboratoryl (F~ig. 3). It t'miltalins Ireset 

.'\It\. instrl l'l itl dc(si iill ~to I'ccot l.i (hiltil tilii,,' that I-tllns (.op"b ls. (hclcoii ()i tiiil (­

lolli an sc I. lel~lt' 1 CHS ;iI'FOSS til1 I-CCI1 i l i . 

iiiit'))tollv isV 1(5lvi.uiote 3 llll eirenlttiui 

Cll(,1 Ilisl j(% rie \'Oltli~t,l~vC | s 
•

to) til(' (IIllltlit\ 0'!SihV'r eC h'ILt)Ilkt'd ()lltO I"S~ thanU abou~lt 0,A \' it conlstaliw! currentl is 

(it1c ,oldh 'lcirodcl(. 011ve \\ V to) Ilio astil' rc \Cit i'n tile Ce>1llind the tlimer i­

this, quaniltity is tol dh'h( it kniown\' il l-Irr t! c'liillillaies, A\t the en itf'i it(' re ot'ili CN-"de(, 

thirough ai c'CI! Mid 1-CC'(t'il he thulIC rt-Cl(iied ;s title l Lot' f ' ilve(r is dep1leted i'(lll tht(, 

tol dtictc'l the (cl rol' awdil((s ilver"andi~ reach ,'ohl electrode., the( vollltg r'ise,;s sharp[ly., 

tihe opilt c'tic it Cond~ition. 71he totall elec- \\;hen tile vo)Iltage e'xceeds. 03 V, tih(, tillili 

' 

J. \Vildll. Nfai c.' -10)(2): l976( 
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stops atd ihe 'c 'ul-tt is rettmI'd fron the -itertiatd (d mInsail'vI' lt perimid.tich ( )\(I 
c'll toI Pi '\'i'itt possible dlfttig . 12 diys S' m isiocotnot ,i 

'hie c'tctriial t' l therait li Iici ld t ll' hut!diwlilli cIa:' t)(ipii'n LS li hitmi' ( 
1tlivity mttnioL r ald readut ,ihlsrui nt. i iii ii I(itI rat visits. Ill i'diio plli Iw 
(liu s,. : 1)w r ls ltcd so t at i l i'III I illt h I h r .litiliir \\iIN\\i i' h illill 
bei ot rat nLd 'ts t I hi i sillit iilitii 'iill ciL il w ii 11I11L isits itth' i t ii t 

,ccio's '(ti l :tt i l I c % i p i v'fL'i , ) I.l Ic 'c(tI ii it(, )11. t L IrLi(i i Ll ii I'l Ilist ii 

a.n tilait i rii)a Liil a '- iLet iii' i)tI. L i( 't iiiit' e ,It dtitisit Lii' ttll l h . fI ti itti l 
' til l d ti lii i hiiiah' ll' ll i 1t' iii' wii'ims iiilii t ' t Lt i aitt i' iiihi iI i ti' I l 

ituL iii a pa5 tity L3 6 i iii ii '0',t lV (, t l i lliv.i\ l tit.L( illci Ito It r Ii,t.I 
"lhc ' n clil) r- i'llsrI ' Li i time l id LiiI Li i i i i IiiI ,560 1 mll - l ili I l itit, ii'li - ; st 

RI CFiEl ill tS )S,00ia. i' i.'.ll ac- .lll, imiii' ii i im.aA itipi'dliirid 
l 'ill liedl 1 ii' 0 ll s (ditre lilcit ithar iimtse' titui' illuhit tig i'it i t t'd iiL i l i iili il u 

field illui'l l iohi) l Ic In ildt l I . ilIl',ir - t~i t,h'(Ih nll l il (l'lll (jlt~i chL .,1l i \ till
'iot'llhe tilil i i nlk ' titI l I llli vsit- t i t li tiLit'l s ts iii iht I-l ill-, llc lilmt' i

hIcti o tw schcim Isc, tc tii ) (h\\li .ll\\it lslridlc l inh1&1( Isw lll k~''l~ll'l \\chldh umi ,llu im 

):llil< il l I llitl'is(1cp< cted ititd tlhl- il'nle t ,itlr llllit o I (.l the, rIi IInnh Itl 'd tl rl il'iltv ht tite f iils. llAs k.tlll, d t hhe i l 11ai i' t1i .i'dh(\ "ll A 11-'tt ,1k 

nt oih' ll. fi .(llll ;1,1dl, { w h c ,lllm
itll ti i iit ik ' tl c i i. i L \iit i'i 

)l 1'rililim tr . 1 \till rcill I c\\,r , Jll Ilkl i, I ,- tlil .i~l
hirnl' rits iii t ' iiila. c rti'- iit I'.jj liiii. iuc 

h.II hit iirit 's nI i ni i t i 

thirtIii d is.as l edI.tii 'it i s t'diuiti' floii t[ ii I 'rI is ittw.' 0' 1l 

I' II t rats. actiati' i iIiitl.iiI( iiiL' i ila I .k 

iv tlinc pelr \is l i I ( lnt~l Itili , i i dt~h'd 1)'t 
FOO D PREFERENC E TESTS W ITH totanl\ isits,), r \\n i, i(ill ()A 5.. . V ; i t li 
RICEFIELD RA TS anllaksis, . , ;I'lllill iph, lililum 

Weu teste'd tIic nd re l s, , IIm. predictili t11(d c.Il l11lilas''lls reliablilitv 

ill" [i('ti\'it\ ()f i'ifid I'A.lS. "l'l rvslllio.ir fuh'di'i: tilm. Fhc:l(()(. .ii(,lllt i 1l­(, I 
dtlllit L',\'ICr tu n Cdl \ ith litii *(MllK ti1 1Ch'( ')r1'(L' ,ilt l \ ,is /I{ ().9t2. 1li)1lInaiih mi 

tcolu ll[li lii M idl pIl'Cftl('tCo I'iililiV->s bv'- aitct 11till(' h,-\dl ( l) lJ J)li 11,r;i slIi1 1\v if 

\tecii two'l food€ls. A\S it c'lieck the' datllil -I t l is khi. 

+'lidc'd bv oiilnn li mo\ llll lndlr theilllllllll lth \ nit rc- h) ill hl Ilmllihic 
tc 'trl ncdimlii lol dl s bv'lhml\ a cc ~ c nltoc idiii cl inl (1h e e-ill.i I 

l il ac.1- slii adrulh I\J"iC0-' Ch' \ o~ tid itl<t hi\ llircst ". :ll'l itIn iit r ()u0l A ll n li' 

3.,1-Ii enlo~ sulres:, ,c h tcmlitaiinli 3 iti , ailso a i ll'.ded~ il (bital tcmilitcrl ilild I iclk 

"lk\vo IIl)1i[( )1". iitl l p) itc -l erl'ltl.s,(. lpplie'd w\ith it IresldllJi li t(I .I se'clmid. l a'l'' 'nl ­
the~ir fool~d. ric, plalced ilii Ircm-cre tii IJ-(culs \\ r . f)I( ;rounlld \\-its in ()I1(- s fr )III Ili- I.( 
liiolliicor anld .lrounld I)Iillail Lillw illll' pare'td aifaihisl thiJsc!)li\ clil lilil iill n li 

(Uhl\\ illthe' othe t I", c i. rt cmnlillimf and t mhllii.lh'r 1)( )siti; Ills 

J. \Vill. Managel.ll, -1(2); 19-46l 
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Johinsotniii1 m Koh282 e;JIoiItio: I1IA t Fi 1I Usi Iwi ad 

I Ii Ig Ilh( tc.st, iii()Iiitoillg slidil evenhts as rat feedig ac-If .i I2-dav~ hIII 
dc i~iw (If Owi l,:-( II rvaiiiiigs iiiii till tivity, hut otbeir tistcs are appairent. Ior' 

i ci\IlpI, tile silenit timing andl Coutingh~i1acf jugseled i ujil I;jr:;(iI raniged frl 

(U.2 p(- u(qtf-)fli iluig data aw]~ (%Ipaf iiy 4 if esc recorde~rs muiid easily-0.2 
lusage of :1 trail, tiliue tile jicuibl­fi i N tii1~ piccn for- cmii t dhit. ueC a-d till-. Iwuee 

()Iua bjird, detect :IIanUimafl'~sTllvi Ilmjol 11iicri (iI ( :c-f laimis a cmuuu- t11)1 peuim 

fmcil ;1. mac vet, (d .~t2 pi-iiiiii. If1 is ph is pinlirii ice Iictvei hv~ I( ils, hbeadaptedl 

ci esisihg tichiiue, oi- iiioiiitoi.,IiilI ili " if) \iiriitimiis ;itiuIi!.as a roduc( t 
chiiliicAif ii iuiiis. kiIlii \ii1Iiges. ,Iiii fpi\ SjihI'ih;I teuIits Suich as SheeptIg tch~cs 

iiiiiit iiiIi'iiiitimii, is ;I hIasic (hIsigul ila'1iiiis. 'Tlc Simplicity of thse Coll­
lomiiitfii( ietdl5shiui allow tile field 

fuiI .itIhl iir1 'h*phet~saDISCUS 31ON' AND CONCLUSIONS 
(\lis5.Ilim chilic f11O~ll. hm'd tetpw~c]-clic 

ii~'ilKfo .idedcuIii i iuhiuiitritl~ti~i~l5 lii 30) IPeciulur 19l75. 

J. Wikhl. Manage. 40O(2): 1976 
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AN ELEVATING MECHANISM FOR MOBILE 

When biologists arc radiotracking wild-
life, the low power levels of small trais. 
mitters make antenna height critical to good 

reception. Often a small increase inlaltellna 
height will nlore than dolible the effecti'e 
tracking range. To gain antenila height 
and still have speed and mobility for 
tracking wild )irds, we momted a rotaltiig 
antenna system on a commercial elevating 
platform that attaches to a vehicle roof. 
The result was a successful field unit 
that raises the antenna muouint about 2.6 in 
above the vehicle roof for tracking, yet 
brings it down to ouly about 50 cili above 
the roof for traveling, 

The elevating mnechmanism ( ig. 1), 

J. Wildl. Manage. 39(-1):1975 

RECEIVING ANTENNAS 

manufactured by Weaver )ivision, I)'ra 
(orpoliatio . Springfield, Illiillois (reference 
to trade iiies (Ie not imply U.S. Covern­

iieit enidorsemienit of comimiiiecial prod­
itcts), is lmlsvd ina metal box that clamps 
on the vehicles rain gluttel. (r roof rails 
as (o mtost pptular car-tlop (arriers. We 
fonlid this iooniting satisfactor\y e'en 
thlouli the svsteim with iitemui and roto,' 
weighs 107 kg. BecIiause the bom measures 
()ll, about 1.10-. 51 x.IS iie,it is (ompact 
eoiiglih to fita pickup truck cab. We 
considered other t pes of 'levatingsvste ns 
lit judged the Dra ( orpnwiatih syst.u 
the best compromise from tie stanlpoint 
of weight, elevation ieigit, ease and speed 



820 Nc I-I,:s AN (CoNMiN's 

of cperatiii , mininmm vchiclc iiicdifict­
tiolls, and po\\wcr r<c'plirellecnts. 

\\'itnilitd the antenna above the lid 
of thc, metal box, v'lich serves as the Ie­
vati cg plhcrim anId (-an be raised 2.1 in1)y 
1 Iihlhllic, scissor-jack ncchianisin inside. 
Ilydrailit plirc, l' , is poli'de l 1y 12-V 

'h-c0iij 1)lllli1) l)c\ lcoriby tlhe velhile b)at­

trv. IBIisicig or t lii '( 'SloxV'c'rillp i uni-t.require 
Siliaii nniiin altnit .I() Aof and tikes albot" 

0.5 iuiit. ueliWeei btAdcockhIravn Ihvii 
aind Yacgi aicttiticas :A1(1have expcrieicec 
lit) rc jltitoc iiitted rii-cicc Ir-oliic eiiietal 
lid.We, mounmt,.d thel alitelll il, ,,]hcr the' 

lid Ilext ttliO built-in Hothdlig!t and at-
LWI'hdall liC0trtsintoto a Ielli-t'e-coiitol 
unit inside the vlhicle bty a 15-codiiuhhctor­
c'alde, vhiclh rccclilh'cl re\iring (he, eh­

ra;diol SiglI I I 'rlinIII I a l 'InIIa is ¢,,:.!t e to 

the I-cciv'r iliside lite vehicle by a separate 

coaxial cable. Tlhe i' tor and the relllotc­
olnltrol unit, which includes a dial to indi-
ate atealltilt1isitilln, MV (ill( vn dhesigti 
itcallise \( c iuild finid lilccomitcercial llliis 

that operate oil 122 V . The roitr has 
illaxliiin swcep iate oft I revcition (30) 
ill 6 seconds ni( o ill 2 i2m its;iperates 
iiinunal sweep inl \whichit, opeliirator (-oil-

trols the directiiln, start, anid sto), Ill llt 
aultoiltatic s\cvep that reverses every 1-,1 
rvoluions (451) ). The .t51)' reversing 
sweep is used ilstead of a Ccntinuous 
1-direction sweep t provide comlh'te 
azilitlth Ccverage withlnit th1w expeitse and 
Iloise prolblems of rotating coItnect's for 
the coaxial Caile. 

A parts list, circuit diagram, aid as-
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Fi.1 Elvtn ofom wh Ad ck a en. 

Fq. ,Eevalinf; platform with Adcck antenna. 

seillbiv diagraili al available fioI li the 
seilr anthor. 
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