
---
DISTRIBUTION C-TATr fN .... ....J:..:.__ __ AP?LIES 
Further dl$trlbl. l~n ~ :to/J; c;j b,. ____ _ 

- ---'....:;' ..:.---=•~LFP only. 



1 March 1939 

• T 

-NRL KeP.01•t No. R-1520 
BuEng .Prob . W5-6 

BUREi.U OF E.NUHJ£ERING 

Report on 

Test of · R~4 Type fMV-75B 

Field "Intensity Meter 
I - • . . 

r . • 
• 

nBOfiATORY 
rION -
. c. 

Tables - 4 

,\l,bthori r. 867/74 (11-30-kS) of ~ 

. . . , . -
... .. ~~ .. "-;. . . . 

- ~ . . ' -.... , . 
. -: ~ .... r~---.. ,., 

I •- : iii 
I. l - \ 

I. 

. . . 

i • D1seribution: 
-· · Builig . (ao) 

r 1938 • 

Asso.Rad.Eng.,Chief of 

h. Hoyt Taylor, Principal Physicist 
Superintendent, Radio Division 

Cooley, Captain, USN, Director 

• II 



.... 

• r . . .... 

SUBJECT 

TABtE: OF CONTENTS 

Authorization .................... . . . 
Object of ll'es• •. .... . ............... 
Abstract of T0 st .... •. .............. 

(a) Conclusions .....•........... 
(b) Recomm<?ndntions .•••.•.•..•.. 

Description of Material und<?r Test . . 
M9thod of T~st •....... ... . .. ....•. . . .. 
Dat~ Recor19d during Test •.••.....•• 
~iscussion of Probable Errors •..•.•. 
R<?sul ts of Test ••......•............ 
Conclusions .•••• . ...... • ..... .••. . •• 

1 r· - • . 
.,, .- t .. - l ._. 'I . 
'ft- • . ...l -· ~ r , '! , • 

a..~-· ·; _ • ."~'l ~- r U•, ·APPENDICES 
"t/' - . r 

; -~Rr 0 quency Range, Serial No. 552 .••.. 
; ·*·•• Frequency Range, Serial No. 580 .•••• 

",.:M Batt~ry Lifg ........................ . 
· Relative Accuracy •.••....•........••. 

Frequency Drift, Serial No. 552 ••••• 
Frequency Drift, Serial No. 580 ••••• 
Microvolt Innut at Grid of 1st Detec­

tor vs. Output Mets~ Reading times 
-;_ ., Attenuator Setting, Serial No. 552. 

~~ . Microvolt Input at Center of Loop vs. 
'~~ -; l.,;.a Ou tuu t Meter Reading times A ttenua-
-~. • tor Setting, Serial No. 552 ...... . 

, ·~ t ~icrovol t In Put at Grid of 1st Detec-
~ .... h .· tor vs . Cutout M<?t~r R<.:a<ling times 
~. Attenuator S~tting, Serial No. 580. ..s, Microvolt Input at Centgr of Loop vs. 

Outnut Mgt~r R"?ading tim~s Att~nua­
. _tor Setting, S~rial No. 580 ••• ..• . 

• External Connections for Op~ration 
,•ith a Record2r •.• • . • .......... .• . 

• I 

Schematic Diag~am of the Equipment .. 
Photograoh of Equipm~nt Ready for 

·Transportation .•.•• •••• .• ••... • ..• 
~Rhotograph of Equinm9nt Set Up for 

Oneration •. . ~ ...•...•.••.••.....•• 
Photograph of Chassis with Shi~ld 

Plat~s and Cov~rs R~mov<?<l ...•..••. 

.. 

BAG~ 

l 
1 
l 
la 
lb 
2 
2 
4. 
4 
4 
8 

• I 

Tabl9 1 
2 - -, 
3 
~ -· 

Plat9 l - I 

2 _, 
. . . ---~ 

~ . :- I 
. ' ,{ 
◄ 

.. 
~ . J 

·4 . .r. 

. 
5 . 

6 

7 
8 -

9 

10 

11 



AUTHOHIZATION~ 

1. The µroblP,m r ep0r t e;d herein wa s un·le r ta'lr .::;n 
hy au uhoi;.ii;ty of Burg au of Engif1P,ering l•ett<:?r, r e f er­
ence (a). Other relevant correspondenc e is i nd ica ted 
under r~f~r.~nc~s (b) to ~P,). 

R9f.erenc~: (a) Bu8ng . le t . S67/74(11-~0-Rl'.1 ) of 
·9 DP,C. 19?8. 

(b) NAS Anacostia• let. F42-l/57 / NA6 
(425) of 1~ Anril 19ci8 to BuEng. 

(c) NAS Anacostia let . F4!'-l/57 1NA61 
s74 of 28 July 19~'58 to BuEng. 

ii.- • . w:i!tn· ,encl. (AJ . 
:s · •· i .ii.rt) NRL lP,t. S67157 of 27 Jan. 19~9 
I ••~tff ' -
1 • - ~ ,. • 1 1 to Bu Eng . 

• ~ .. ,- 1 • 
1 

( ~) RCA Mfg . Co. Engin"?ering 13ull 9tin 
;.1 •~ .. ~-a-- w:. · N 40 - ,. 

- .._ ~ I ~J, ,. .- .t Q • • 
- . -
l_ -

; .:;.;::;.::c...;;~;;c._'------=---...;;. .. _ 

. . 2. The Durr'~se of this test v-:<'l.s to d~fermine; 
• tns· suitability 0f the subje<'t radio fielct str<>ngtn 

e__ :- !!l<;;asuring -;r;uinrn-;nt for us~ in the Naval s~rvice. 

.. 

I .--
~ ABSTRACT OF TEST 

, 

3 . T\''O field str'3ngth r:J.easuring equi nmen. ts 
manufactur"3d by th~ Radio Cor-poration of Arn~rica w~.r~ 
t~st~d to 1"3t~rmin'3 their accuracy as coMnar~d to th~ 
Navy M.o<l'3l OC gquiprrnnt, frequ'3ncy drift of oscillators, 
linearity of d'3t9ctors and amnlifi9rs, fr9qusncy rangg, 

~ microvolt rang'?, and op"3rating l i fe v·ith r'3cor:im-=nd9ct 
dry batt9ri'3s. An ap~ropriat~ rgcording milliamm9t9r 
was attach~ and suitability of th'3 ~quin~ents as fi~ld 
intensity r~cord9rs det~rmin"3d . In addition th~ 9quio­
m9nts rw9r9 ~xal'!lin~d for rn<:)chanical faults and· notes 
~ade of sam~ ._ Th9 1R of tbs loo~ circuit was m~asur.~d 
and no t'3d •. ; - · - ~ • 
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~;. _ t · ••~ :.l 
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<:"oS i ,/':J ·lfr~q,uency drifts , 
num "':liflit , an~ ~.:i:1et'3ry drait: , 

· thi er':ld suitable a:s r1 '10r.·,tablo 

. 
...>. 

r .. .. 

· ":vice for. use ln th~ Naval 
vic ':l . 

( b) rci s ~ of: unusuAl car e it may b 9 
sibl S'Jnab1y accura te r~sul ts on 

s b8l1. <? V'3d i 111nrob:ibl-: tfin t r"; la~ 
';ri~nc3 n~rsonnel l o ca t ~d at va r i ous 
e Naval S0 rvic'3 would b'3 ab J:e • to or-od11ce 

0 of corr~la tion . ' · 

(c) _ No humidity tests -w~he conduct8J on this 
equipment. Ihv9rth'318ss , du ~ t o lack of prone:n nro­
t~cti,m t'J th'3 various comnonsnts and due to inf~rior 
insulation , it is b?-li ~v'3d that subjection of th~ equi r) -
r.ien t to rigorous climn. tic . C'nndi tirms as ')ncoun t.er3d in 
th'; Navnl Sc::rvic 0 rould so<m necqssitate repair ~...nd 
r<:plac':!ment 0f parts and t1Br'3by rqquir· ~ c0nsid')r a n l <?· 
S8rvicing by Navy p~rsrmnsl. · 

_ (d) In vi sv, of data pr,=,sen tsd in pa r agraph 25 
~r this report , th~ '3quipmsnt cannot b9 c0nsider~d 
suitable as a field intensity r~c~r~~r . 
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It ; · sugg 10 ;-iri l i,tional e:11u i ·1m~n t of 
thi b':! "lU l-Q.h"' ctmsid~r1rvinn cf'° the 
fol: 9"" n · r.5<·~ -

i(<J.) T:11 th~ ~v:en t f i G 1·1 1n·tensi ty meter-s ·J!'': 
; ·nurch~ser!. for use i~ the Nnvy, '3l"c 1;rostr,tjc;illy 

shi:el!rl'3:'l lloo·1s sho•t ld• be e[Ilnl0yc:?", excent ·rher~ ir.1-
nr'lctic:1.i 9u,.., t~ Jn.::nuency; 1"mg0 , required l imensj ons 
·of t!jh -loo ) , 0 tc • 

z. 

tt~nti "'n should oe T)"in' to l~­
scill'ltors \'ii th r.i view to "1.ini­
. Fr"''JU~ncy rlrift, i''i th con-
e subj<=>ct eauinment '"11.S t 0 st'3d 

~irst ~5 minut~s of onera-

~•" -
c . s, s1i'1 rin1s, anrl g"?ner'J.l 

construction shnuld b 0 r1f the best tyn~ known 
~ilal,l~ . 

1 
; 

~:· 
.:i) Th':! Q of the shou1.d b-3 ns 

:1r!:lc t t cable . 

(e) The r9C9iver nnrtin;·of the fl~ld int0 nsity 
!Tl~ter shoulrl be cnnstruct~d in nccor~enc~ wi th the 
s·me stanilar4s 0f excel2.ence 9r:tnloy'3Q. in Navy cn-n-

' • ·U!}1..mi c 3. ti(m r1c:_d v ~rs • 
• , .... , f ' 

,,.. (f) Th-3 pow9r sun·1ly r':lq_uir'3msnt.s sh0ulr1 be 
1b-rought t, th'?.- abs··>luts ';lini•:ium. 

, ,- (~) - ~~- i'. 0 if1l.t ~md r1 i 112nsi·:ms l)f this ty-1e ,,f 
~qui.'>nent sh0ul'" b<J h'3lr1 t✓ ~ •1inir.iur.1 consist-'?nt ·.~•i th 
~~quir~""1-•nt2 f°'H' st'1l•,l":? ,.-,...-,n"1.tirm '.lnd '3.ns~ rif '10rt--

1l. ability . . . 

I 

(. 
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DESCRIPTI 

4. 
RCA ·ty.oe 
bers 5_5? 

:rl und 0 r t 0 st •con~ist~~ o f t wo 
f f. sity ,m.ete~s, s~ri~l num-
. 

_ 5. · · !flj.ese equi pments embody a lqon nn t~nna, 
a super.-n~'t~roame r,9c~iver and n s~lf conta:in:d cnli­

-brating oscillator. Tn'3 ~oop antenna is conn'3Ct'3~ to 
th'3 first rl~t~ctor of th~ rec~iver. Following th~ 

- first det~ctor is an attenu~tor having ~ight st9ps 
.L•and providing att.C?nuatfon factors of 1 , 5 , 20, 100, 

500, 2000, 10,000, an, 50 , 000 tim'3S . A thr'3e st~g 0 

int'3rm'3diat~ fr,~qu~ncy amplifi~r p;aked at ~oo kilo­
cycles follows the nttenuatnr . Th'3 S'3cond d~t~ctor 
is of th9 r'3ctifi~r typ'3 whos9 output actuat~s a ,icro­
amm~t~r providing an indicAtion of carri~r 1~v'3l. Th~ 
output of th'3 cnlibrating '""iSCillator incoroor-=ited in 
this '3quip:n'3nt is f'3d int0 the c~nt~r r'lf the I0on at 
an initially ored'3t'3rmin'3d voltage , p~rMitting adjust­
~'3nt of rec3i ver pain to a stnndard levql , ~ schem~tic 
circuit diagram 0f th1 gquip~<?nt is furnishea. in 
Plat13 8 . 

6 . Each ~quipMent is sunpli~d , .. ith a batt13ry 
box, c0nn~cting cablg and plugs , f0ur l0op antenn'is, 
and f0ur s~ts of plug- in coils . The batt'3r y box Rls0 
sqrves as a carrying c~se for the l00p nntennas, c0n­
n~cting c:'ibl= and pl ug-in c0ils . Plate 9 shl"\\''S th-3 
13quip~~nt ready f0r transp0rtation . Plate 10 sh0ws 
the '3quipm'3nt S'3t un f0r ~p~rati')n n.nd Plate 11 pl"\r­
trays th'? chassis vd th th~ V'iril"\US shi ~ld c0v'3r ple t13s 
re.,r,v~d. - - ...... _ ..... . , 

Th'3 ~Xt'3ri ')r -,f this 13qui omen t is finish~ct 
a gray l'3atherett<? paint and th~ intqri')r ~ith 

sand blast and cleRr lacqu~r. Th3 int~ri0r 0f th~ 
bRtt~ry b'"lx, h0wever , is finish~d with RluminuQ paint. 

8. The fiqld int~nsity neter or0pgr with 
c,ver in place ready f0r c~rrying ~eighs 49.5 lb. 
The batt13ry bl"\X c~nt~ining f'"lur l,,0ps, thr~e s13ts 0f, 
nlug-in C')ils , C')nnecting cnbl~, threg #217i08 Burg~ss 
supqr )1eavy duty 11 B'1 batto.ri ~s ,,r qqui val en t :=1nd ,,ne 

t• H , . · -15- B Qqnqral ncn batt'3ry ,r equivalent weighs ?8.6 
lb . A lirnt duty lqad st')r~gq b1. ttery sui tabl '? f'"lr 
u.se with ·this equipment v.ill ,. eigh appr0ximatqly 25 
lb., ~~King a t ~tal '"If 15~.l lb . 

• 
9. 

~quior.i~n ts ... 
. =-====~-='--=-~~~"'-~ ~1<l~e=~:-.::Oc=C. B~th RCA 

dis t.~.nc~ s'3v~r.al . . . 
• I I --.,.• ~. 
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v·~ve1'3ngths .froffi! a tr~nS-'1}.ftter locat'3d in thCJ Lnbora­
tory. ~':! fri:~guency md pov1er outnut of th9 trnns­
mi tter b~ing capabl~ of .adjustment, m~asurernents W'3!''? 

taksn at t~o pow~r lev~ls on various frequencie s with 
1 both RCA equinments and th'3 OC . For data obtain.<=!d in 
- th~ broadcnst band, lJ1'3asur ~l"'l':mts vr~r~ tak3n on s~v'3ral 

broadcast stations. 

:i.~-, 10. Fr'3quency drift. Frequency drift of th~ 
-¾.11,{t9rodyne oscillator v'as d~termint;d by introducing a 

· signal to the loop circuit from a Navy Mod~l LD-2 
fr9quency metqr and tuning th~ LD-2 t0 r<::!son:mce with 
the fi'3ld intensity metsr as indicated by t he output 
metBr. Frequency drift of the calibrating oscillator 
was measured by b~ating th'3 calibrating oscillator a­
gainst the LD-2 frgquency m~asuring ~quipment. 

• 

11. Lingaritv of det~ctors and amplifiers. 
Th~s':! data were obtained by aDplying th'3 outnut of a 
G9n':!ral Radio 605- B signal g~n~rator op~rnting on 300 
kilocycles directly to the grid of th9 first d~t9ctoP 
and on ?iOOO kilocycles by lnj9cting th9 output of thg 
605- B int~ th9 cent9r of th':! loop circuit across a 
1 ohm non-inductiv~ r9sistor. Since th~ output of 
th9 signal g9n~rator was introduc9d intn th':! . C9nt9r 
of th':! lo0n across a 1 ohm resistor, th9 valu'3S for 
r1icr0v0l ts in nut sh0v'TI in plRtes 4 and 6 arg, not. ab­
snlute valu9s but arg m~rely relative and si~~ly show 
that th':! 9~uipm9nt is linear with r9sp~ct ton voltags 
in tr0duc9d int-, th<; l()oo circuit . V~lu9s for nicro­
v0l ts input in plates ~ and 5 are abs0lute within the 
accuracy r,f the signal gen<;rnt0r . 

12. Frequency rA.ng~. The fr9qu9ncy rang~ was 
determin9d by th9 use 0f a calibrated radi0 frequency 
driv9r c0upl9d t0 th9 l 0op circuit. 

1~. Micr0v0lt range. Th9 low9r limit ~r th9 
micrnv~lt range was ch9cked ngainst the Mndel OC field 
strength m9:-1suring equipment by using b'"lth equipm~nts 
t0 measure a transmitting stati,n ~hos ~ field int~nsity 
lay in th~ vicinity ~r 20 nicr,v, lts ~~r n~t~r. N0 
suitable ~quipment is available at th~ Lab~rat,ry f~r 
ch~cking th'} upp~r limit -,f th~ i;nicr:-:,v,l t range; i. ~., 
6 v0lts ~~r ~et~r . 

14. Dry batt~rv lif~. Dry batt~ries as r~cJ~-
l'."!.Bhd~d in r~f~r3rlce ( -~) V'9J'".I J.ns~1lled in this ~guip­
m~nt as f0ll,ws : 8 Burg~ss little six iry c~lls (#6 

... . . . 
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METHOD OF 'JEST (continued) 

dry c~ll'. ~qui va1ent) oonnect~:i in series •1-;r~ll<;l to 
provi le '6 1o~ts, 3 #5~08 45 volt Burress '1B 11 b;,tt~ri<:s 
~ind 1 'H-1:5-B G'=n'1ral 11 8 11 b'."l.tt'3ry. 'I11is bntt~r:,• com­
pl'?r.ient ~was ~ubject~d to interT'litt•mt oper!1tion, the 
~q~ioment ,checke~, fon op<;ration at int'3rvals and brrt­
t~r.y voitag~s under load r'3cnrd'3d. 

15. T':!st in conjunction with r'3cord'3r. An 
' Est'3rline-Aiigus 5 MA continuous strio chart recor-i~r 

, was attached to the 9,uipment p~r inform~tion con-
.;, t:iin1:?d in~. tlie instruction book furnished 1··1 th this 

;3n_uipm':!n t. 11 The comul~te installo tion was s9t up in 
"",a snielaed cage along v·i th an oscill:=ttor circuit oper­

ating on 1!,000 kilocycles . Battery volt:Jges t" the 
fi'3ld int~nsity "1'3t'3r V'~r':) r:wintained constant ns 

_ ~ 0 re battery voltages to th~ 1 , 000 kilocycle oscil-
1· IQt0r. The fr~quency of th0 oscillator was controll~d 
~ by a lov1 t'3mp<;rntur'3 co3ffici ent crystn.l having a t.~rri-
• per a tur<? coeffici ··mt of fr'3qu gncy of 1 part p~r million 

:)'3r degre<? C. A 24 hour !"~cording of fi~ld int'3nsi ty 
of the cryst'll f'JScillator w:1s made under th~se condi­
tinns . 
T 

_ 16 . M<?asurement of loon c i rcuit Q. The fnur 
t lnop antenn'le including loon supp0rt And cont3cts 

'"9re conn~ct~d tn a Boontrm Radi'"' Corn0ration Q :Tt<:?t'3r 
· 5.no the Q l')r figure "lf merit 0btriined . 

DATA RECORDED DURING TEST 

17. !.I.·· Datci. rec"'lrried during test '">r th"lS'3 c,,mnut.'3rl 
therefr')m ~re furnish~d in Tabl~s 1 t~ 4 inclusive, 
Plates 1 to 6 inclusive onn ~~ragrnphs 19 t') 2P in­
clusive . . ~ 

.... 

DISCUSSIOU Or PROBABLE ERRORS 

18 . The frequency drift measur 9ments m'1y b~ 
~elied up'"'ln t0 within . 01%. Linearity 0f ,., ~tect,:,rs 
anct amplifi<;rs \Y'lS det~rmin~d t') within 5%. Th<:? fre-
quency range v-1as ascertained Cl")rrsctly to within 2%. 
In regard t~ ne~surements "f field int~nsity comn1r'3~ 
t~ the Navy ll0del OC: Measure~ents ~ade on th9 OC 
can be c0nsid~re1 accurqte t~ ± 1 decib9l . In c0CT­
naring ~e~surements M~de ,,n the PCA equinments t~ th0s➔ 
mad~ nn th~ OC, a± 1 1ecib~l C'"'rrecti0n due t0 ~b­
servatt,,nal err~r, ~tc., is in 0rder. 

RE:SULTC OF' I'EST 

19. \":i th r~f'}r~ncq t0 Tabl~ ? an 1 n1.ragrqph 
~4 ~r. tflis r.~n~rt, it is n~t~d thRt the ~qui~~~nt is 



.-

I,, 

. 
1 

in ~ r on<:? hour of op<:?r" tion. 
Th i ·1i. t th"! us~ of this ~'lU in-
m her~ oort·lbi-li ty is ;3 t'it?-
5 8 of this r~nort 011 tli:1es 
w ·tuble batt~ry co~p1~~~nt 
a o _ach it~m. The battery life 
t ~ n Seri ai #552 9nly. The II A II bat-
t9r y curr9nt drain of both equinm~nts 
is ~ - . 

._ IA .EB IB 

1.51 a"'lps . 135 volts .029 3mos. 
1 . 55 135 . 0~2 ... 

. . ble 4 indicates~r.<:?lativ'9 accuracy as 
_ d in t':!nsi ty measuring ~rynar:i tus compar~d to th~ 

Navv Model OC . Th'9 a ver3.ge '9rror of S"!rial No . 552 
was· 4 . 09 db an1 th~t of S9rial No. 580, ~ . 24 db . Al­
lo~ing Rn error in the OC of± 1 db nnd cm obs<:?rva­
tional error oft. 1 db in '1'!aking the como3rison, th 0 

absolut<:? error of thes'9 equipments m::i.v aopro::i.ch !. 2 db. 

21. In making field strength "'l"!asur~IT!.'9nts at 
frequ'9nCi'9s above ~ , 000 kilocycles the use of unshi<:?l<l~d 
loons c~uses consid'9rabl9 confusi on in th<:? attempt to 
obtain a Minimun on a transnitting stntion, hand capa­
city ~dding to the antenna <:?ffect and making difficult 
the d1;t~r"'lination of n r1ini"1Ul"'.l. or maximum. 

22. Plat~s 3, 4 , 5 , nnd 6 shm·: lin':!arity 0f 
det9ct0rs md a.~nlif i ers. 1'he fact that the ~quip­
Ct':!nt ann<:?ars to be lin<:?ar t"i th respect to in,ut volt­
age b0th at th~ c~nt9r of thg l0op and th~ grin nf 
th':! first det'3ct0r indicatC}s the abs<3nce ()f ,.scilla­
tir,n ,r f~edback in th9 I. F. amplifier and also p~r­
Mi ts an accurat9 ~stimat~ of th~ upn3r limit 0f th~ 
ni cro V')l t ro.ng e. 

23. Frequ~ncy drift 0f the het~rndyne and 
calibrating .-.scillat')rs ')f b'Jth equinMents wns ctet~r­
~in~d as described in uaragraph 10 and the results 
sh0v,n in Plat~s 1 ~nd 2 . At a sign~l frequency ~f 
19,000 kil0cycles the het~r0dyne ')Scillat')r frequ~ncy 
drift v:as sufficient t" r~quir~ retuning l)f the equip­
~en t f')r, <:?V~ry ~inute ')f 0p~r~ti')n. F0r each five 
minutes of '1i'9r.;}ti')n, drift 1vas suffici~nt tn reduce 
thg iinaicat~1 fi~ld int~nsity, t') 30% "f th9 initi~l 
v~lu~ . ~ The ~xcessive fr:eou~ncy drift 0f the c!tli-
br! ting "scillat--,r m~kes tn~ .nrnc<:?ss "f c--ilibr:.ti ·m . - ""• 

t •. J 

. . . 
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nt high fr s 0!1'3 : T~~ plat~ and 
filam-=nt b~ ~r:n ~a1nta)n'3d constnnt. 
throughout _ ~~sts . 

- ~ 

24 ... th9 .microvolt rang9 
vns fo · ic~ted in r~fer-
~nce (e r. Lack of 
suit~b~ . en xp~rim; n a y ,asc~rt~ining 
the upp it o icrovo~t rnng~ nec~ssit~t~d 
us~ ,of rm i~ld int~nsity giv9n in the 
instruct oo ws: 

Fi~ld str~ngth uv ading x att~nu~tor s~tting x C 
. ~ , Fr<;iqu~ncy (kc) .. .. . 

Wh(]r~ "C" is the ' loop c onstqn t . By eM:ployin.11, r~pr~­
S9ntati ve v~lu~s in th~ ~bov~ formula it is ~vid~nt 
thnt th~ ~1xi~um f i ~ld int~nsity mensurable is in 
9xcess of 1 volt per n1:1ter fnr all fr~(lU9nci es within 
the rang~ of th~ ~qui...,l"lent. Ho\"~ver, by m~ans of 
th9 cn?acity ntt0nuator in th~ input circuit an art­
aiti onal att~nu~tion f8ctor of nppr oxi~nt~ly 25 is 
or~vid~d th~r~by ~xt~nning th~ upper limit of the 
niicrov-')1 t r'ing9 tn a v-1lu '3 ~r~a ter than 6 vol ts p~r 
meter . Wh9n using the capacity att9nurltor it is 
nec~ssary t~ cali brat~ f0r 9~ch fr~qu~ncy as sgt 
f0rth in r3f9r9ncq (e) sinc9 thg attenuator onsrqt~s 
at the signal fr~quency and th~ attqnuati on factor 
d0-as nnt n ~cgss1.rily rqrri.ain constant f0r all fr~qusn-

25 . A tsst f0r ,1o~ratif')n of this ~quinment 
as a fi~ld intgnsity rscnrd~r ~as conductsd as set 
f'">rth i n paragraph 15 0f this rsp0r t. At 1 , 000 kilo­
cycl~s '">V9r a ~eri0d 0f 24 h,....,urs , the fr~quqncy nrift 
was suffici~nt t -1 r9duce th? rs"lding on th':l 0ut0ut 
r:i~t9r fr~r:1 1;zo t ---- 70 . This c,..,rr~s·Y1nds t-. 71. reducti'm 
0f anparen t field intsnsi ty in exes ss -,f 46% . Up0n 
retuning 0f the squi~~~nt, the m9t~r reading rgturn~d 
t-, 100. Thg r~cf')rdgr was cnnn~ct3d t,...., thg ':lqui~ment 
as sp~cifi;d in th9 instructi-.n b0~k . A sch9m8tic 
diagr!lm ~r r,h<:: necessnry ~xt~r·n -il c"'nn9ctirins is :)r0-
yid~d in Plate 7 . With c,...,ntinued ');1qra ti "'n the v0l t­
ags 0f th9 82.5 v0lt dry battery nr0~s c,....,nsid9rably, 
nscqssitnting c0m~9nsati'"'n by l'!lsans ')f "F", Platq 7. 
Due t0 this C'"'ntinual changq in rqc-.rd9r c~~~qns1ting 
v1ltage and frequency drift r,f the equinm9nt, accurat; 
~gc~rdings pf fi9ld intsnsit~ at 1,000 kil~cycl~s 
c;;m ld n,..,t o~ . sx'1eCt'=d f0r <1Ve;r. l hl")ur ::t t a tim-9 and 
pr.:'ib1bly [gss. :tnan this wh~n the plat'= and filam~nt 
v9 ltag'3s r~ n0t · r~gulated . At hi fh~r frequ'3nciqs, 
the rssqlts ~f n~te~nts. ~t ~~cr r~ing w,ulrt b~ sv~n 
1t1~ ~~ srra tic ilue t ~ gr 0 " l 3r ch::mgs in a '1'1ar.sn t field 
int.ensi ty Yi th lf~~quency irif:ti of; ths het<::-r')dyn<:: ns-
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1ucted! on S~r:!,a l No . 552 

26. nnges and dia l , rendin~s• 
, f. both in Tabr es 1 ~nd ? . ~~ch 

..,qu~. ncy rang-= from 500 ki lo- ·· 
eye~ without hiatus. 

--

op circuit is r~lativ~l y 
ffect on the selectivi ty 
bulation of Q for e8ch l oop 
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mechanic8-l faults noted follo¥•s: 

(a) Inf~rior gr~de insulation throughout 
(black bakelite) . 

(b) Inaccessible mechanical construction. 
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Thq vacuum type thermocouple floating 
· about inside of a can securqd only 

by its leads. (S<:!e 11a" Plate 11.) •• -~ 
Tubular naner c1.sed canaci tors su"loortecl 
" only by their leads are used thr~ug~out. 

Con tac ts bstwe'3n loo);) sun:)ort ano loo n 
of inferior ty")e and erratic contact 
results from slight movement of loon . 

Dials and shaft courylings or tuning '3le­
m'3nts have '.3.n inh'3rent 11 s nringine s s 11 

making adjustm~nt on high fr~qu~ncies 
very .difficul, t. 
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89. e ~:z~essi.ve frequency ctri ft_s , 
'ntpner'ous Ill"' s, Vi.eignt-, and battery drf'lin, 
thts e · · sidereff suitable Rs n port-
•able ,f · r,ing -g.evic~e for use in the 
·tf'tV~'11:~t• . . . 

·w. , i-l';.: oy ex<:rci se· ofi UflusuaJ, c~re it nay 
sibl~ to obtain ~easonnbly accurate r~sults on 

U(.?ncii::s, it is b~lieved improbabl~ that re::L-i­
~ri "nc~d r>~rsonn":!l locateii 1.t vA.rious 
, N1.val Servic~ \'oufd fbe .lble to nroducc:; 

ation .. 

itv tests were:; con<lucted on this 
ipment. ever-theless, du<;. to lack of T)rol')ep nr.9-
tion to e various com")on":!nt::; :an<i due to inf-er·ior 

suiation, it is beli0 ved th~:.t subj~ction of the 
inm~nt to rignrous clir.:"1 tic conditions a 3 encoun;­
ed in the Naval Service •:·ould soon necessi t:ite 

'1air :mct re-ol'3C➔T"'lsnt ,.,f ~1?,rts and tllereby requir':l 
si·ierable servicing by lhvy n~rsonnel. 

:52. In viev' of ctata ")resented in paragraph 25 
0f this r<::!!'")•)rt, th3 equi>"li!l:mt cannot be cnnsiderB·i 
suitabl9 as~ field intensity rec0rder. 

I 
- L - '1:_ .. 

. r 
- - -~~ ~- ., 
.. ... 'I ... 

-
,I 

-... 

!" 

~ .... ~· 

11 
' 1' 

~ 

.. 

9rf-- ...... ., -

• :- I I 

• 

.,.. -
I'· 



.. 

t 
,; 

'.i J II 4, 

.. ,. 

• • •.s, 

:,~( 
., 1 

==~ ~~~ --=~=~~ 

" 

T I 
--:: 

~ _, • " II. • 5 
.,I 

. 
' 1 . 

5.5 

* 
,.. r 

- - J •. ~.. . . 
f 3 . 2 I~ .,. 

•.· 144 . ~,t 

1.7 
100.2 

• .,,. ::: -1, 

. __,_ ... • 7 . 8 

. 0 . 5 

TABLE 2 

rial No . 

8 . 4 
7 . 4 

-
l 

Range 

580 

• • 

Fr. eg • 

500 
1500 

1400 
4600 

4600 
10,000 

· 10,000 
20,000 

Fr op H~t . Osc . Ct,l. Osc . 
Ba ial Dial Dial Frea. 

, ... t. 

'A 6 . 2 12.8 4.3 500 
' I:Z-9 . 2 .:-..,*l~65 . ~ * 1500 
,: 

. ' It 
B ~ 7,. 9 . 4 . 5 1400 

1:i.~. 5 I 149. 1:::;4 _1 4600 

C 9 . ~ 7. 10. 4600 
lr8.l 147i. 1,n. s 10,000 

D 21.6 7. 8 . 2 10,000 
i~6.6 1~8. 146.5 20,000 

Remarks 

¾:uDT!qr litnit 
of cn.l. osc. 
1480 Kc. 

R':marks 

¾-iJT)'1':1r limit 
of cal. osc. 
1475 Kcs. 

**lo,., b~at 
with h'3t . 
osc. 
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