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SECTION 1 
SPECIFICA TION 

Introduction 

The 1401A ~trum A".ly'~' Modulo ... "amP'><'! 
_1Ib1" in'"u .... ''' _"",«I to _.,~ w,m. T~~""",. 
Tvpo JV D< 324 ""'table oOCl~....:oI>O IQ th., m. twO 
;""'u,,, .... tI "",,~i ... I>O'lIble """""'" .... IV= 'V" .... tt.., can boo u..:! tor ""·,,to >UeC"um ....... ,II ... 'IC •• RFI 
".,,,i "'-I .• Ie.. 

',1>0 1401A ... _ , t,,,,,,_ 'IJ'OICtr"'" O,,>lV'" 

""",,,i"ll lIle Ir.:l""""Y '4''11'' hom 1 MHl '" 500 MHr. II 
j •• lU'~' Cen' .. IrOQOOf'lO\l P<>".ooning ,n Se.,d"r nOO<lt. At 
50 MHud" ',equ,,,,,V _. Ih • ..,n"" 1,<QUoncy bKo"",< 
250 IoIH>. In 'hO S. .. ch mod •. ,h. c.n ... F, ... ~ 
."",,01 """ "OM' m.k .. "" thl t!i~1'I to ;,..heol. ", hil;h 
por' of t~ 1f'OC''''''' "'ill >PJ>e" 1\ .. nlel" 'Uftn when the 
'_u .. ICY '1>1"" Ier:lUCor:l h om SEARCH "",i(ion. 

Tho 1401A wili OJ>!,m hom .ny "'" 01 Ifw .. __ or 
..,.""..; ;,.,.,n;ol ,och...-qo;ob[. bon.,oe.. ox .. , .... 1 1.6 V to 
16 V) DC .• o\(j AC Ii".. Pow., coml<rmpt;"" I<~, 4.5 
wI .. , DC •• ,><1 up 10 H ... ,,, """ .... _.,cd ' ,am.n AC ..... ,~. 

[ W.-"H//wG I 
m...r rh# 140 I It "'..-J ... j}()r(;>b'~ mstTUrn~"'. ~ 
,,0""'''''' 1I""<I',q fft<Jffl to tlrf ~ ~ moJO( '-'-

__ . Tltif hls&.ot.of tIr., ,""""",_'" "'" ,m,oYbIf. 
_ climi""," My p<>uibiliry of tIr. ""'",mlKl' ".... 
lH!(:orn;n, ,*,,~Icd '0 #gllM ~ pO'fI"'''''' 

"Tho 1"''' u''' '',1 _..- p;t<:k i, ",,,,,odod ""'th • 
_too",in .. poI.mod _, '",,",,'ode _ • ,h, .. wh 
I.". COfd I"" appIv,"II AC to u,. powe" poct.. Tho third wu. 
i, di,oc,lv ooontctod 10 m. _ J>K~ "" ..... _ .... "'" .. 
OQ n,,",,'oci by In"''''''''"''''!'''!! w'rfl to ,he 1401A <:t> .. ,i,. 
Tnl< gtound. the i" .. ,~monl .... .., ""''''i'''-l Irom . n AC 
""'",. '0 p,g'ee, ...-a';,,!! _..," " ~ .. 'e<:ommenchd by 
n~hon.' and 'n ..... n.t~ ",,1<lV 00<1 ... 

Perfotmance Conditions 

Tile por1omt""". li,n,,. on th ...... Iioo ... v"od w,th ,he 
1001_i"!! co",I" ;g",, 

""",eo- tho ,n«rum'" !rom the ~' ..... y "" .n n' ...... 
DC 'OUfC<il. Th< iMuumont mu<' ..... .,..., c.ahb.-at«l 
""min"" """' ..... temp .... rur. 01 2O"C t<> 3O' C jSKt;on 5 
p,,,,,idm • 0...::""""" 1'1 1M pt""od,,,. I", d"r..,king ,h. 
1401A.1 n,. in",,,men. mUS' "" op..-atod .. ,\h,,, on 
_~, tompo .. tu .. o[ _1 5"C '0 +55"C. ond mu., be 
.. 10_ to ... m UP for .. I • .,.. 25 mlnu"," .h~"Wlld"r;"g 

,lie POWER tg OH _"on. 

ElECTR 'CAL CHAR ACTERISTICS 

REV. 6. Sl;PT. 1\174 

.lItin (~ MH. ' 5'" gf ,h . I 500 d,., I,.." •• ...., accu'",y can 1M oI.> ... nod I>y 

'a<l<>ut!, FIN E conltot .t 0 u,i llY t .... 50 MHI QlilM .,.,.. m .. ~..-, .., • 
.. 1.,,,,,,,,_ s.. OIl",all"ll,n<ttuC'iorI" 

MHz ... ,lit,,, 10% .IU, ... ,rd. 1" C ..... , ... 

f,~'"""V 
----L 

" 



Spe<:ilicnoon-1 40TA 

F''''I'JI<>CV s.»n 
CooIibr.,o<I MH./Oi, R". 

F,oqu<nCV SlobilrtV 

In,or_ul."o" Oi<1"'tion 

Ca!ibr.to.-

, ., 

o H, 10!iOO MH, 

. 1 MHliO" 10 50 MHt/D .. in 1.2.5 
~. plu. 0 poIOtoon 

With,n 10'lI0 of FREQ SPAN MHdDlV 
seI«Co< ",n,'"4. VARiilbl1 control '" CAL 

.. y !:i m,nut< ;n,.tvol 
_m up. Tom_al"'" 
th .. 0 .5 MH .... Cor Ins. 

-mi.", .. 

coott"'i..,' '"' 

AI lun ~ dB down ,'" 1WO -30 dBm 
1>25 dBmV 140 IA·l) ...... at I MI-b 
MP .... "on. 

A. "' .. , 60 clB -. 'or 1WO 40 dBm 
1>15 dBmV 14Q1A·II «go.,.t 1 MH • .. ~~""". 

IOIXI kH •• 100 kH •• «'<I .1 kHz. with ", 

to 200 MHz ond 3.0 dB 10 500 MH, . 

SN 8040892 . 0071440 , M<:osu,e<I will> 
lftpw;t 10 tile I ...... I, 50 MH •. w;,~'" 
10.15 dB Irom 1 MH. I<> 200 MHz_ 
wi1f>in -t{l dB 10 _ 3.0 d(l "om 200 Mflz 
to!iOO Mfl •. 

SN 801 1441 """ ,,'" -"'0<1 with 
, .. .-ct to tile 1.-.1 ., 50 Mfl,. """lIln 
'1.5'0 2.5dBI."",lMH"o200MH. 
""" ~ 1.5 10 -3.5 dB from 200 MH, '0 

&odS .. 10 daroi, 

.. ~v E. OCT 1~78 
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Sptc:it,,"'io ~- l 40IA 

---
Peo-f".-. R"""; .......... ' Supplemen,aI In"" .... ';"" 

... --_. 
Acru,xy '" tonw .. " "'v fWO ,uti" .... 

; , , 
---
IF GAIN Control R_ l30dB o.-m" ... 

RF An""".,,,, R_ 

A<;c~'OCY d8 to 00 d8 in 10 dE! """". With", ." 
M.~"""", 1""", Pow., 

" " (I, , , 
RfATTfN .. 6Qd8 1_ '''; ng 01 .".nuI IOl"l 

INPUT Im[>O<l.o....,. " -
Sw ... p R,.". (FRn RUN ... ...,,1. '" I¢" to It I .. " loo,~ M_' 
VI OEOOUTput 1.2 V fo' lu!ltaH" dofl""',"" 
SWEEP VOLlAGES 

Output (~RH RUN Of' 5V '025V 
EXT TRIG Mod. ) 

EX1 .. noIIN pu, 

~, (I '0 5 V w,th (I V _'UVQ<'O:I,,.,, 10 (I H, 

..... IS V con"'!lO"d,f"oJ lO 500 MHl 

M"imum S_ R ... 100 owoqnl. 

M • • ,,,",um I""" t V.,.". 10 V.,.,,, 

GATE I""", 

Amph,udoo l!r om ","0'''''' At to", ...... V !>eo!<, 10 not m<><e t~"" 
,.,..-tnetl - 10 V ".,. l 

ON·OFf Au",,,,,,,,,, !A, ",a" 50 dB .. ith .... ,Ul '..-m' .... Od. 
R>tkr 

Minimum On TIm< '" 
F,equency 

" 
So..,« 'mpe(l.,..,. ~n Inom,"'1 DC couplod 

,. ., 



Line VoIlIge R.-.go 

,,~ 

CIu<vo Time 

a.:-atirosI Time 
(.20"C ,o '2S· 
dI .. gt ,"",_""",e. 
+20oC to ~30·C 

115VAC 

V to ~ 16 V. Su'9t' CUff"", 
I _po",. 

_US "'''''Mum fEn,:",. ' DC 

ENVIRONMENTAL CIiAII"CTEIIISTICS 

Ch .. ac<erinic I'Irrf_ lIoqui.-, 
.. 

T...,,~I1lO"' 

N""·o,, . .. ,i"ll 

With Ih .. ", ... 40"C '0 <6O"C 

Wlthou, 55· C \0 .7SoC 
Bat ...... 

I~I" 

•• 
He"'" "n 

Width ... lhandlo 8·1/2 
DlIpth w/P"n*' coo.oet ,0518 
~lhw/h~" " •• 
Net """,oa m.t.. ... tight wlo....,......, ... " 71/2 
Dome>IM. """,",,"'9 we 9>' ,. 13 

E"""" f'olCkod "'9>' ." 
• 

Operninu 

Hum idity 

N",,~ting 
_ 0"",1. 1"11 

Fini'" 

~. •• 
••• 3-1 /2 

21.6 .,n 
21.0 ,..", 

D.' " -, . ... 
.., .. ., 
~. ." 
009.5 ~, 

$t>Ki1i<o'ion- loW1A 

o·C \0 +oW"C 

, . 

ml .... "", ~ _ 01 v.. 3 

I ::;:~ U e>. 0.025 1..." peak. 
dioplac ......... (4 ,0 ., 55 

10 to 55 to 10 cit i~ ' '''''''''Ie 

,~ 

hounl '095"4 .......... 
,.Ie ....... to MIL·E· 

(P 'r. 4. 5.9 '~rou~ 

. ;0;1 .. 18<1 ir,!.t<f<)(e<"OCe <eqUi,.. 

"'onl' 0 f MIL I 6 1810 d . .. 
MIL·, · I69!lC - ~- ,w 
kHL \0 one GHl. (Instrum<lnt ..... " 

PHYSICAL 

f rom ptr,.1 I .... In anor:IIlod l in,"'; _ine, i, midi 01 ~int con .. od 
. "'min"",. 

14{)lAlm ... 324 -. • • ,m .. , , ,,. 
21.6 .". ,,. 
27.0 10-618 27.0 

D.' 14·618 m .. .. -, 
~, '"" 41/2 .... 
~ " ." " '0.0 
~., ..", " ' 3.6 
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SECTION 2 
OPERATING INSTRUCTIONS 

Introduction 

TIII1wct>1>n 01 d>e m-.aI daoo'ibon ...... " .. ;"., _ 11'0-
C1I6u'M porti"..", '0 oJ",,...ing 11>0 144)IA. I. e<IYO" 
lunctkln 01 III. rontrok .nd """,,0<"<>1,. lIookup 10 • 
""",~oon 00<,1I0"'OJ><'. bo.U<y CM •• __ .i<>nol 1><0' 

""""'e lor lamili;wiz •• ion _..,.., •• xom,.... 01 ins"" ...... 
l1J1P'icot __ 

Accessories 

St.md..-d '"'''',,0<;''' "'~. or. ''''''l>Ilod wi'" "'. 1401A 
... li'le<! ,,"' the bock 01 the m ..... ,. The 100Iowing 
"""" ihe< the pr.lr'p<>«! 01 "om. that .,. "'" .. ,I •• p, ..... ''''y. 

p""", Co.e.. A I,di"" l it k .. p. thi, co.c. ~r 1M 
IrOM 1' ...... , <:Im ing """"9" or \f'~""""ng. The co' ..... cl" be 
pl",,-ed ""'" "'. ,ear of tho 140lA lor <lor"lll """"" 'hI 
1401A i, i" " ... Tho ".eo .. In 'h.cov", >ec"mmod010' "'. 
accoS$OO'V PWCIl m." .• nd "'OIM "'" I>< u.w os. 11"111' 
grip tor ~r.m"".L 

Aor:essro<y P ........ Thi' poucI> gr"PI '" the h.ondl. pi ... "" 
;ond the <»....- _ing """- It 1M , . .. P ....... 11 " .. 
",Hie."" capaci'¥ 1<> hold th l "ondar<:l ocx:eIWOi«. ,nclu 
<:ling the O".UWf' 1'1_. with tho •• .:.pl_ 01 II .. 
nandan:! ........ I.nd th. 1'.",.1 eo .. , 

Sir"" Ancmblv. Tho "'oP" ~ 10 ..... ;".0 pI_ 
I", \Q<'rSpOrling 1M I ... ""m ...... It con be used 10 "'-'OIl 
tho 1401A in I,onl o/. <>I 11ongsi<k. 11>1 _"\0< ""'''IV 
u .. . The h ...... le .... ho •• _I>o_thl_"10.- Ind 
d>e 1401A.'0 ob .... n ""lim""" .iIw,... P<>\!UO"'. 

BNC ... BNC Coble _ ....... Two .,,,,1 _ ... 
use<! '0 <:0"_, .... 14011< VIO~O OUTPUT _ d>e 
SWEEP ..,1,. .0 "'" V.tiell InpU' _ h. Ko .... I"",. 
01 I tom~kIn oscilIOlCtOl>O. I< .hrrd.nor . _ io UMd 10 
"","" !hi Gafibo-•• ", ",,'pU' ,n'O .... INPUT ron_lo ... 
The 6 I"". coaxill"- it ul'ld.o tonneC'!he sigNl ..... ru 
'0 "'" RF INP\JT coo_tor "" 'ho 140IA. ('.obi. IOU 
,...,... .... ,m fT<Quoncy _ 11500 Mlil'ho ..... io obou,l 

". 
Open."" Hond_. o .. ..,.w ,u '" I" you'll'll •• 

poc~ •• _ u.., •• "" ""·"lO .. 1,,0001 datum.." . 11ICIud<. 

• 

1"_ <:11 ..... "1 .. "". _" '''11 in<lnlCtiom •• I'd """. _'_r..ono. 
ImUtllation 

Tho 140IA it ~ '0 "'" .rlh • portable oscill<>-
OCOIN ...... as Ttl< tr""',. Type 323 '" 324." CO". h~. 
be us.<! ... IIl 1"'1 oscillose""" Ill., has ... ~, ...... h"",· 

''''''al inpUt", ...,... 10 tt> ...... iron'"' _ ... """". 
Inte<e.....-trOM be" •• " tho 1401 A ond """"",ni"" "",iI· 
iOtCOf> .... IIlu .. ,.t<'d in Fill, 2-4 .,"' .. ", illl <nn"uf "''''''IIl- Co_'bil ,ty w,th T"I"'",,;,; portable oscillo­
scopet i.o_"" n ... ", •• nd of thi<=>.ion . 

R. I .. to ''$w..-pi''ll ,110 ComJ)On ,on 0 .. ,110,<:<>p,,". 
U...,.,. C. ........ I Opt<.ti"ll Infu rmlli"" lor a<ldi,i"".1 inlo.­
, ... ,\un. 

POWER SOURCE AND APPLICATION 

The 140lA .oqui,,,, .i\l>", on inlo.".1 .,.,.....er pa.c~ Of on 
ex •• mol I'G Y '0 +16 V) OC ..... rce 10' pcffl"' . Tlw POW'" 
J*k c:orui ... nl • I>;ouo,. and • ""¥~;"II cifeu i •. The 
ct>.rvO''II erro,, ;' ooeo .... hom AC Ii,.. .01'190. '0 char!!" 
,II. ",. ... 'V 0< mlintoin I gi_ "" ... go _I """ it h .. '-~ 
c!lorved. 'Moen tully ""_II"<f. !he bl>u .. ~ J>lCk will ",pe>!v 
m. 4.5 w>ln ''''IU"",, b'/ me H01A ...... m.in~n this 
_ ou""" 'or- IIJIPfo~im,"I. 35 """" """"a'i"", 

A, ", .. "",sf •• 10.0<1. the ""Myi"ll ""curt ,n tho r­
PICk _ .... I,om .i",,,, 115 V .,,- Z30 V nem,,,,,1 AC 
_ . $1",_ connec"" • . "" .... pow« pock . ..., .. oro '0 
...... d>e ""--11'''11 "'tali, to, "'e .01,,,,,,, 10 1>0 .-:I. Iiookup 
mu.tI.' ...... and ",.""""",", ore gi..,.,;" Fill. 2·1. INri .... 
dl .. tr"lf OCCU1l _ AC _ " IIJIPIIed to 11>1 AC 
,_1_ on me r- pod<. a..~,ng ",'.IFULL CHG or 
TRICI(L~ CIiG) is _ltd b'/ ""'''''' ppm,,,,, _ltd> on 
"'" bod; pot>eI 01 th. _ I>ICI<. Usual,., the bon.ry io 
lu". "" .. vo<I II \he FULL CHG "". then moonlAlnor;! •• 
"'" _,. ..... by _,l<:hing .... .elect'" '0 TRICKLE 
CHG pOIItiOO. TRICKLE CIiG...,.,. ... IUtlicient ........ ~. 
to ........ , .... 1M bon...., In full margO condi.m. s>tu. lhrt 
' ...... rtd _ ... __ Ihe 1401,.. S."ooy ""Otg;ng is 
........ _ undret Bal10fY Co'e. The 1401A w ill "". _.to 
I,om "" AC ><>u<co iI tho bo" ....... ~ missing <>I ... feet, ... 

TM boltory con be "" .. 9"<1 with \tI. pow ... porc~ out ot 
U ... ;".Ir~"' ... ,l. E . ............ , I''':~' <on ~ .. ,..r",. lot <.f,., ...... .0 ....... .. sp .... i1 _...t . 

2· ' 
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. .. Z.' . p,_ ........ . 40 .... ,,,. 115 V .. no v """' .... 
~-. 

rhot 140l A un .1 ... bo -"" If,,", an • • , ........ DC 
__ '01 Se, ttl. _ pO OWl1e" 10 ttl. EXT DC 
1>0'11;0.,. ttl ... coo"",,,,, +6 V 10 ' 16 V DC ""' ..... '0 the 
bonana ItCks _ ,he line .... d rO«P'_ <_ J>OI .... 
'tv ", .. k,"II'I •• rol swlld1 ttl. Iron, ~ POWER ."",. ct. '0 
ON. Tho .~ .. n.' OC ""' ......... '11 "", ct."to the 'n~'~ 
t..I'''y. and th o 140 1A .... ill t>OI opo<01.!tom "'" ;n ....... , 
bo".ry 0< on AC wm"" if II, . .. Ioc'o< _ ,\CII1,1." tn EXT 
DC po.itlon. T~. battory w ill. ~ow ... r. ct." .... II full 
ct._ 'I'. il AC poW"' ;' opp liod w~tn th. _ 11ct. >s.,'h, 
EXT DC polillon. 

POWER PACK REPLACEMEN T 

r "'ARIf'IIIG I 
no. Wlr.-t". In 1M __ ~I<. iI&.".u. 01 <kIn­
;ng mOlJflJ "'"""VI' It> ~ ~ burm if /, is short 
d,cui,«I tw sud> ittm • .. rilV' IY • _tth t-Ki. 
Switching tfJ. power sd«tIY . wilCl> ,0 ,"~ EXT DC 
Wlltion mJU<. ... mi, ,,",, 8I"d by t't!m""i"fl WoItCry vol­I. from m""t of "'" ~"POUd 'CImINI,. Set ,I><> 
"" .... Of/l/CftX _itd> '0 EXT DC _,")11. '" r=t"'" 
,i"lf _ _ u:h band /»1.,.... hllfl(/l,,'fI 1It#_ 

""'. 
,., 

f'sl_ 2-2 il"',""I .. th. II'<oc<dUf< ,oqutfod '0 ' .......... the 
_ p-"<~ . R""I..,. tho pock by ,...",-<itl\l the ' ........ 1 
'1<f>5_ In ... ,. thll ,I,. .. ,,' color cod. maid><' thO"! .... , ......... 
""tod on .h. ,.,m,n.1 moun'irog. 

BATTERY CAR E 

The _ p,ocI< U ... " • ..,.Ied NtCd !)aU.,'''. ~ 
""'I ... quite 1i111o m .. n........,. ...... "" hq, d~ t.te . 



_, lOng ""m ""'r<h"1'ng •• nd ope'i" 0-0< ~ ,., .. , .... y 
wide ' ..... 01 ,,,,,,po,,,,,,,. II porop.rly O¥od lor. you can 
• x~1 -., 500 '0 600 dlorv<'diocl> .. .,. <VC'" boll,... 
!hei, ~"Y tI'''''' '0 _, 80% 01 >P*C>f;.d .. Iu •. Some 
01 tho more imPO<''''' I>o"«y d'''':'otist''''"'. "-..,tibod 
i" II>t follow, .... "" .... ..,.. •. B.lI ...... car.l"form,li"", j. aloo 
.,.",,0<1«1. to I>ItIp ob,.'n m.~'mum _";"11 tim. be'-tt'I 
roc/1 .. ~,"9 eycl< •. 

SELF DISCHARGE is. <""",,",,"'. po"""' ... long" 
tN bon ... y h.s .... _go. Tho •• t. 01 .ell (11"",_ 
d<poond. or, .."ble<!, 10m"",,""'" 11_ 1>1 dW90. _ 
Imputl.ie. in tho b.oll«v. SeU-d~ a. 45~C i. _ ... 
m ••• 'v f i .. limn 9' ..... "' .. at W · C. A ru.,., "'..-god 
NiCd .. II m.,. lose 1 IX 10 15'!1r 01 lull COI"Cily during tM 
I;", 2~ h our peri<xl. noi. 11'''''''><111 r".~. ta abo<J, 
0.68% p01 dtv or 10!f, '0 1!">~ ,..... """'''' .1 .... 1M In i.;. 
disdlorgo. To ob\.lin tho m.~ im"", oper.u .... t,m •. 'he 
bI,..,y "'ould boo lui'" r;I, .. g<d and ",",n,.,,"OO<I" th .. leoti. 
by "';''11 ",. TRICKLE CHARGE I •• lur. 'I> of"'" .. It· 
di""'",,,,, un,il the po<;k i, , • ..eIy 10 u<e. 

On fULL CHARGE. "'. paw .. PACk <Ioli_,. eon,ton, 
"'-''''n' "'., .. _, .. im .... y 1110 tt.o .... per-. ~ou , r.d .... 
0)1 "'" col .. jn "'. IHu., y. no" m.rgo '., •• ~ !he 
batte'v '0 "" """,moratd withou' DOli do","III. CHARGE 
TIME to< "'e b.ot\..-y i. """", '4 fa 16 h"", •• , .... FULL 
CHARGE ' .... 

OVERClIAHGE i. «<o\,,,,,or:! dI-oI ..... ftor m. DOl .. 
..... """,,,,oj lull d>.'9I'. S~\ p«iod. 01 o.ot.., ... ging will 
cau", no pooblem •. Ou'i"ll the ...... m.'lI" I*iad. t/"I. 
ma<gro _IV i. d'''ipltod .. hut. II co",i",rtd 10< on 
e<t.ndod prt'~ I"'" 24 hOU"" i. w,lI drV thor .... ,.oly' •. 

TR ICI( LE CH .... RGE "," ,n.,i", II .. bal1e<y 0< <>til o. full 
_II". " will r><r' ,od!"-~ lire ",II •• t..r: ..... ma .. 01 1M 
"'" •• " I, u_ '0 ,.,""' .. "'. ""-di<dr,'1I" """.nt. U .. 
TRICl(lE CHG '0 moi,.,Yin "'. full m orll" '101. Of !h. 
cell •• 

OPERATING TIME i, I 1"",,_ of '..,_"u, •• nc:! 
m.,gro ...... You """ ~'I>'"C' aboul 3.5 hou," of _._ 
und", .-. C<lndit iM •. Tho CHARGE LEVE L (nd;"~or 
on the fronl ,*",1 i ..... xpandrod !QI •• 0Ilm.' ...... I'" m" 
gr ..... >ec'or indlC~""II .bou, 7 112 to 6 112 ><>110 (tull 
dI .. ,. '0 90% dioct. ...... ). At aboul 6 In -.0111. "' •• oIUog1 
.... " ' 0 d"" .... ' ... i<tIv. th.,.ri<><c. ot,,,, tho ,ndico.or 
n_ ''''0 "'. ,«I _,or. opet"cn;on strould k>e 'ormor"ltod 

--. .. lOOn .. _ibIor. Th i. roduceo "'. ponihm,y of "'y ""II> 
~,ng r_ .. ""ooqod. R .. ", .. """U;ng or",,,, whM 
-">me ."jl. hiM! moro eIr~ "''''' 0111 .... ond mot""", ..... 
w .. kcr ""I". 

0 ,,0"';119 'n.tnICI ..... _ 14(11A 

CHARGE BALAN-CING corr.i.\.I O)f d>.orging 'ho "'II 
beyond "'. 1>«;,,(1 l"OQUirod to bt-ing """''''' 10 full m",ge . 
no" b.,.nce< thor ch.,. ot "'e ",II> In "'. bol1"",_ ond 
,educes til. possibili.y of .ny 001 .. , ........ dlOClIi,,,,,. 0"",. 
morrill Of n«V 15 w"'",,!<I!1e1r_ ev~, dian.,. the 
eIr_ time '0 01'0'" 24 hOU<S. ktv ,im~. ""II " .tploc.d • 
",.I>oU..-y ohould k>e ...... <:Nrg<d '0) b,l ,,,,,,, 1M r;:rtl". 

A.oid _.iol rn...., if IlQO<lblo, t.ow._. i' ""Iy • _ 

,i. dll<"" i. p<':''''fI. abOllt 30 ' 0 4!> !hi"", •• 01 opero""" 
c"" boo "I*'tod 1* 0'" holt. elrOfl/O. 

STORAGE '_1'""""" lor Iht t>cnte"", mzv M 1>1. 
'-' -4O"C ond .eo"C. Cell. con "" .. ",«I ~i t/"l .. tully 
cIIIr:'9<d or ""tlolly dI..-god. "'-"« .... , lI .. d .. ,gro "" 
i"" ....... with ........... "" •• ..,,, fully m"'lIfd ba. tery w'l! 
1o,," !iboul 5OlIf, 01.11 ch "V'" ., ,oom """prt(lfU" Cro" FI in 
obO<J t "'_ '0 four """,,,to .. TM bitt.", pool! ,",ould k>e 
rKh>rgorl. lMr"elor •• borfor. It i ... ...:I. '0 bt-ing i. 10 fu ll m_ 

Ad(Ii,k>r101 d.,. ,.,.«:lj,,,,, m .. n' .... """ ood ' ..... ' 01 tho 
POW"- pock """ .... N,C<! c.ll' .. lurn iO<d in 1M Mai~· 
tenon« Soc'k>r1. 

FUNCTIONS OF CONTROLS, 

CONNECTOAS AND LNDICATOAS 

Tho foll-u.g «<0"01, ond ..,......"or .... " 1<:t:IOSi~ " 
.he . x_,or MItt..,.. of the 1'0111 .nd or. u,""".o """0'. 
.... "'."u"' .... , (..,. Fog 2-3!. Th. rum .. 01 _ con,,"'. 
""" COfIt'IOC.or •. "'- ..-IOtred to in "'" ""'. "" prir>oo", 
_ c ... I"" ... so th .... "" ... ily tfC<9"lud Ii l>eIooging 
to m o aOIA. N ....... of the C<>tI"oI-s _ <0<"''':,0<, I", 
mociatod <QItipmorrl. sud> .. "'. compa nion ooc.llOOCOp41. 
,,~ p.-in\«I USIng in i"aI "",,,,"I Ie"., •. Ttli, ''''''' .. i. ,,,,1_ II\,r:rur;1/1O<J' tho m-,oI. 

Front Panel 

'OW,. 

320" ro ... ""'. D .... ~" hold tf>e 
h.role In ony """ 01 III. num .. "". 
po'i''''''' "'",u!ll""'" ,,_ "c. 
D....,,, au,on,.ti".,lIy ""oc~ i~ 

,.""",.e .0 'otIfY po ........ on tho 

"-

r OK> pool,,,,,, lfiOe iW,ld> ..... , .... " 
'" compIe_ pow..- ",,,,,,i, be.WO<"n 
_ .. p,.,k _ 14()IA ~i.c" ; "¥. 

Oorn no •• fteet 1N,..,y m otging 
«<cui,. 

2·3 



,------------1'~'~· :: ... ~·~--~~:: ... ~~·~------~~::;;~::~------------------------------------------------1 'h boUe, • . m.. "UQ - , 
---~ .~ _. b.""", _ .. ,-..... 

• "" , 

• 

,;g. 2-!. --. __ -. _ .... 10(1 ' ''_ 

BATTERY CHARGE 
LEVel 

2. 

An . xp.ro:Ic<I ....... DC YOi.me1 ... to 

m",,".,. I>ouuv vohl9ol and d>"\110 
1 .... 01. _ ""''''.,0< .... _ 'nu, "'" 
,od ,on.. _5<;on _ bo <OJ" 
-"'"" ItI"Id the b.>ttftV ,_>f1IOd. 
Opent;on e .... co,",;"'" '''' obout 
10 mi,,..,'" alief 110. irodicator 
d'''P' ."0 "'" .... lone; ~....-. 
op .... " .... ~"'od "'" ...... m .... 
d_. tho cell._ It "" in,hc"", 
reg"'*" In the .1Id zone ...... n on 
• • """. 1 DC IOU_ i. used 10 pooH< 

RF " TnN dCl 

IF GAI N 

._­-

th. u~". il ,rod"""", lI>I ..,.,= 
voltllgC " oi>oul +6.5 V '" 1_. 

5&1."", omDUn. 01 l ivn.1 .. ~ 
ti"" bo .... _ the INPUT COOW>octor 
.rdll ... ,.,,,,,.«. 

Pro.k1", at lea, 30 dB of .... ~.. -...../ 
IF . u ....... tkon. 



INPUT 50 11 

VEflTlCA l DISPLAY 

'" 

CEHTEII FREO 
MH, 

IIF •• p ... _ .... 'ar. Inpu' "'pod 
tnee iboul 50 n. M ............ q,ul 
...... '""-'. t ... 1 __ ~\Jon. 

",i!h 0 dO II F ATT(N i, -30de .... 
M ...... "'" """" ..,... ""'"' w,,,, 
!he Rf ATT EN II tIO dB .. ~30 
<18m. "",octo i< tho .............. _Of 
,".".01 the ........ 1 ... . 

Wh ... ~ . ...-Ih ...... 
<I~. 

_ doopf .. ",,1. 11< ... .",. lop""" 
""e ""pIIY 10 d 8 /d, .. w,th 
"Y""'c ,_ 0160 d8 

1·50(1 ............ 101U'" "9111 
Iypo _1<01 "" -. !he _,. 1."'1_ aI 1he d"".... no...,.... 
, ... "-..-.:v I. eolibuU!d 10 tho 
_1101 .ud(aol _ .... FINE 

_1101 " .' the 0 .-,10"". Tho 
""''"' htQueney i< ""''''''Oc~IIV 
$W itched 10 2$0 'o! f"I . _ ...... 
F R(O SI'AN Mtl,/DIV ..... ,01" I, 

.... tct>oo ~ "'~ SEA RCH "" .. "on. 
A ",",d> m ... kOfI!ll>tOl' on lite d ... 
ploy. which can bt "",,"0 ... 01 by 
II>< alHER FREO MH, _,,01 
... lit., portio<> of ... "*"""" 
_octo .111 _ .1 ..... , .. """'" 
""- ". fREO SPA]( .. f"Oducod 
TO ..... "'an 50 1II11.1cfW. 

FIN!: _1J0i i. I Ig..IUf~ d;oilYf'l 

_1J0i "'" "' ...... fi ... 011 .... 1· 
men' of the om, .. ,,_ Fr.· 
QUOOCV f'""" ollho <ontlol .. w ,th 
in il 'o! 1I> 01 til. 1·50(1 COtII,oI 

"''''''Y. 

FR EE RUN · A .................. _ 
., I •• l<: ....... ined by IN IIATE 
cootrol. 

TRIG IN. Cnobin th.1WftI) 10 be 
niV9"fod b. I __ "'" ...... 

• "'" '0 tho TRIG IN C(>MK'OO" 
1_ lOllG IN ~'''' .......,Hon 
10" tI"->tgnIIIIfII'Uli-omt 

SWEEP RATE 

FREO SPAN MHd 

0'" 

VAR tCAL INI 

flESOLUT ION ~HL 

VIDEO F ILT ER 

CAL OUTPUT 

TR IC; IN 

0..-0",. l...-,.aiam- I oIO IA 

EXT IN· EI\IDItO an ... "" .... _ 
..... INI .. oppIiod 10 """ SWEE P 
VOLTAGES t:OT"M"*'<O" to _ 
""" _ ....,,11 • • 0<. ISoc SWEEP 
VO LTAGES (00""*101" 1u!>Ction 
100" ooIt191 ,nt"",,";"".1 

V ..... tho ~'.nOI _ , .... ,,"'" 
_"" ....... Iv 1 _Is«ond '0 
aboul lOll IWM!Xlweond. 

Selae" I • .....,-.ev width 01 "'" d .... 
pi .... C.,hb .. Md I<!iecliono on; 50 
MHl/DIV 10 _I III HJ/OIV i~. I. 2 _ 
S _ . A 0 H. IIQ<ihon ",0-

.;d ... II .... domlln IntO""OI;"". 
_'1Cy. 100" • 10" .. ,oion "''''' .... 
is ... th,,, 'OlIo 01 till .......... '"'-' 
VAA .... _Ito! .. puo/'IoId 01'" 
thoCAL ...... .. 

A """' .... ""oil 011 .... po """,,.-01. 
_boe: ""Itt FnEO SPAN...tee-­
I", "'" lod. ,no ........ ",,1Md. 10 
p,o.,d •• e.ltb",od f,oquoncy 
"",,". 1M .. " ~""od ..... in. th. con-
"01 unlock. """ ", ... 01 ... cooun 
uou' •• ,i.bll I,.QU.-.cv "' ... 
bttw .......... fREO SPAN "'Hd 
DIV .. locI"", .. 

SoIcu 1000 ktto.. ,OIl kH, 00" 3 
kH.! ...... "'.,., ~'" _ 
w"' .. _'*' ........... 'OlIo 01 lit ... 

-"'" 
$wild> .. '" "" Re t 'h~ '0 ,<!<)J.« 
noi . on ,h. ,h", .. v. I"",,~ .... tt>e 
~pp ..... n' ...... u. ion lI> ilil'l o f tho 
' " illy'" by 'oo1oJC"'II lhot """"'I~· 
" "" betlO .. n tIOo dOMly!plCed Ii" 
h........,cv) ......... tht dioplav. 

Pr_ .. ___ 1101 60 "'Hl ..... 
__ '"'-' ...... ON bJnon .. do­
pr.....t AtnpI,..- _ of the 

tlJtlf!Mn«l, .......... _ 30 <19m 
.. Ierence 101" _I" orropi''''''''' .... .......... , .. 

BlOC COMIC"" '''' """",."11 on u· 
, ..... ,,- ....... Sign.1 .... 



SWEEP VOLTAGES 

VIllEO OUT 

GAT E (ON-OFff 

plilw. <1"110 ;, ~ 1 V 10 "0 V. 
dumiorl " _, 100 ros ind ttl 
q""""'l , MHI Ot 1 .... lI1e<I I" "a~ 
"'" 1401A ..... _ '0 on Dtern.11 --. 
IINC ~~ .... "'., PfOllid ... 5 
• .,., ,W""" ,_ whO 'he SWEEP 

MOO E .. lKtor it ito FRE E RUN '" 
T RIG IN po,i,iO<1. When "'" 
SWEEP MODE ",Ioc,,,, ia ... "dled 

'0 E)(T IN PO'''"'''. on '.'Ofn" 
"""" tog"" mu.t'" """' .... 10 ,hi, 
"""ntCI",. A 0"'" """" 01 0 V __ ,..pond. 10 0 boquoncy. om _5 
V cone""""" 10 !iOO MHz. when 
!fie FREQ SPAN MHlIDlV "'oc,,,, 
i. in the SEARCH llO'it"",. Mu~ 
mum i..,.." """"II" i. +10 V _ 

mui ... um . ... eep ,.Ir .. 100 _V, 

Thi. <:<>nnoc:'or 1"0''''"" the .... Iy · 
... • ide<> <;oJ1pU' "9"'1 I" tho 
comp.nion ooeillo>copo. OutPU' 
, ... , i, 1.2 V lOt "'II >e, ... nMlloc:· 
.ion. 

With the "",td1in th.Of<IllO'ilOOn. .nd. "~"""y coupled p •• sign., 01 
_4 V. I,om. 00 II to 100 n (""",. 
",at) '0,",,"". -,,,,,,, '0 11>0 """n.c­
'.or: th., OO<!KK> 01 the """' ....... 
(",,,,I.y) 11>'1 (OO" • ..".,.-.l, to the 
.... du .. tior1 _ !)/>r,nd w~1 bo 
"'",'Iyod. T .... ,em.in,"I1 port 01 
"" !pOC",""" .. ill ,," "' .. "'od <;oJ'. 

Soot,I<:h"'ll 'u lh~ Off POOillon w," 
compl .... "", tho octlOn '" the ~'od 
"""'oon i, b lon~od <;oJ' '"" tho 'HI 
"I the ,.,..,,,""' it "..,.Iayed. 

Power Pack Connector. and Swi,ch 

AC POWER conMC'''' I", _ly,"I1 
AC ~ 10 cIo.'9" the .", .. n.' 
blttery _ ~ ... '" the .... ,yzo<. 
L .... ot,. 'ango i. tilhf:r 90 '0 
136 V 00" 100 '0 272 V. dependi"lt 

on ,h. i" I. ", .. """"'"""""''' '0 the 
POW« ".ndormer (_ 'nstructions 
tor 115 V12:JJJ V """,.'iool. Un" 
lreq ..... r-qo ,_ i, 48 Hz ,,, 440 

", 
EXT DC POWER conntCI"" (,ed 
" _ block ) for _'Y,"I1.'t ... • 

Power Pnck SeIe<::IOI' 

..... OC """"'" ..,.,..,.. '0 _"e 
_IYlel. Neg.oll'" 4-) ~01\'1OC10< is 
eonllKIN ,o.~ ... ,~ ... T'-lOC '--" 
>,<>1,* ,""". doe> nol 0."110 tho 
in •• ,,,. ' ""' ...... 11 ... ","11 tho 
inpUT .... ,""" "",.,ilv w,ll blow 1l>e 
""",or p;TCI:. fu ... Inpu. vol ...... 
,onge io >6 V to ~16 v. I,..". W'lI< 
cu, ...... ""' .... ho inlon.men' i, 
'u, ...... OIl. i, """'''~..., .. olv 800 •• 

Sclec" tho do .. ", "hI to, the _or ~k bo,ury '" 
.... ,u:tr .. the 1401 ... '0 In eo ... ".U..,. opp lioel DC POW" 
IOUIQI. AC __ ", . .. III tully cIo'f!I< III. bo'<e<y tn 16 
h""" with IIIe ",Ioelor It FULL CHARGE 1>fM",on. 
TR ICKLE CM(; _,,;"" ",~I ma,n"i" ,h. lull ""-<110 ... It. 
B"III """''''''''' wit l ."" oupply the ,,,,,,, .. Old _ ,~...-. 

.hI III. 1401 A ... _It oft <1>"-90 tlo~ bon""". EXT DC posi 
1_ disco n"""" \hi Nit..",. .. tho _ lo,m." . Ind 
"".......,,, th o EXT DC """"""''''' to tho 140lA _ 
W~ '" .n .. , .. ".1 DC ~ IOU"'" (6 V '0 16 VI 
boc"""" "'" ... l'PIy """co . 

FIRST TIME OP ERATION 

Thio pror;<!d u,* demon<,r1 ... the func,ions of !he 1401 A 
COtI\lOIL I. m.y "101>0 usod.1 on Op ... "~1 choc~ 01 me 

i""""".", .,.,..,,,"". If • complete I>t"ormonc<: cIoock IS 
do>i,od. ,. t., 10 Stction 5. P .. to.-monet a,oc~. 

[ ."ltllt,IItG I 
U- • common ,,-ound ,..WI" i$ __ MIW<li)f! 

t/ttJ .;gnol ~ !MOd till! 1401 ... 1II~ c_ of .M 
140 IA " II)' ,.;. '0 rt.. fig",,1 ~ ,,.,,.,,,,,., which 

c«> lH h ... ..-douo. Mcu"''''''' .... mOl' ~IO lH '''" ... 
liMJ4I. Gmund ""' ... ,,, Iud should ~ d''''(J(I_1OI'I 
Dilly ""ff< MI oll>ff< COtln«trons belWeM the 1401 ... 
,nd II>r <itItuI sourc. h_ '-" """awd. 

Tho ''''lowing ,." __ jppI.." is 'oqu itid I", IIIi, pro­
cedu<*: 

A ... Iobl. """"', <i<Jn.' _.eo (",""'0"''-) "'th • t,. 
quon<:V '0Il\10 .. ,,,,in tho 1 MH. 10 500 MH< b • ..:t . ...cro It 
T.k"on;~ Con".n, Amplitude Sign;>! Ge ..... "" 
06HI5JH)O 00" Howt ... .f>ar;k,rd Modol 6080. 

PIll'" lit"""'.,,,,: ~I ... _"t ",~ f,oquency wi\llin 1 (j H. 
10 1 MHl. 00 '''''' """" .. lido ., V '0 +10 V "" ••. T.~ 
" "" .. 2101 f'uIMGone .. to. , 

-



"'TTE~ 
;" .0)( ',1 

( 
I 

1
101 

.. ~ ...... 
•• 

, . Connu' me ' 401A.o 'I>e co_io<t <»<: 'IIOSCope ond 
.. , 11>0 con'rol. of bom in>truments as illu"'~'od ,n fig. 
2·4. 

2_ Chock bottery cltarge te-..I .. followo: 

•. S .... itch POWER ..... ilch loO N. 

b. CHECK_lIAT1EAY CHARG E LEVEL ;00,.,.'''' . 
Cha,go "'vol ", .... kl indIO". in tt.. gJoon <octor I"", 
Ol"'r .. '~ Tin .. . ufMl<r B,,..,v C. .. I. If b;,uorv i, low , 

---- -" 

Opcn 'ing In .... uo' io ... - '40'A 

fAEQSPAN 
UARCH 

R """ "',"" l000i<H, 

:t. .... 'h '.0 CAL OUT _''''',00 tho 'NPUT, .... ,., ,,.. 
CAL ON """on '"'" ......... 50 ..... pKI<<t t,,,.. ~'v. 
3. "'dj<Ht ... _;,,,,,t" 11..-""," """,,,,. '" 10'-; _ 
_ w;,h th, lQ,h 50 MH ......... "" th' '0'" ".,""' .. ..... ., 

"",,""", AC sou,,'" '0 'he power pock ond ch"9" 'ho 
b>tte,y to lu ll <h.'9" b<to'~ P'~iog with 'h i' chock"""'t 

NO~ 

Refer '" 115 V 1230 V AC ron"""'or iIlIlSlr~.io" 8M 
direction (f,f!. 2 · 1) if pcwet' S()I.JI"Cf/ is 230 V AC . 

'. W,1h , ..., SW EEP MOllE ",'",,'or in fR EE RU N I"-"~ 
'ion, rotate tile RATE control mroo~ it< ""9", 

" 



01' ... 01"9 h"""eti.".._ l"" l A 

''''''A 

/' 

~ iJ no """,mOIl ground ~ 1M lIgrrIII 

,.,.,"'" _ If><' i"'tt~t um.u mi, ""'"" .. : .. "" # 
",.q.,. With<J<J,. CO""""" groufOd. __ 1$ "'" 

no. rt!i.-bl • • md N 14()1 "...., ~ ..... '" Jigflil/ 

.,.,"'" f>O!#!tMI. 

' " 2.oW1. _._ t ....... , ... _ .. , ..... _._ ..... f ... ":,, p - ~f .. 

b_ CHECK Th. """" f'" ohou ld vary 'fom _ to 
r.tll~t 1 IWeep/>IlCOI><I to 100 ,w"",,,,_ondl. 

c. Set u.. RATE ton"ol miclf'''!/O _ •• u:II the 
MOOE ot*tOl' to TR IG IN I>OOition. 

d. Apply • '1 IJ '0 +10 V ,,~ pU l .... "'.". • PRF 
1><_ 10 Hz ond 1 MH z. f.om ~ pUlot oener •• Of t" ,h~ 
TRIG INconnoetOf. 
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c. CHCC K-In, .. n" .... _ 11'"''''01''' -th<Iu1d '''WII' .,od _.w . ....,.,., vol,.. lit wtll coon, <Iown from \IW 1 

MHL "'Wer rJtr_1 

I. Rom.,.. thoe .~ .... naI If_, ..-.:I .... t"" 11>. SWEEP 
MODE .. 1",,_ bM:k 10 FR EE RUN poo.t_. 

4. ~ C.libt-.tof 0 1*0 . .... 

.. Usi"l • 00 .... 1 CIIbIo. _ Iy tho ..... 'PUt of the Coli· '--" 
«"Of (CAL OUTI 10 11>. INPUT """"""">< _ Se, 'he F RED 
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Opeo-." ... IMtruction.-,.O'''' 
d CHECK-llnoIo>._ boo_odth ., & 118 _ .... ""Id 

1Q,.".ibou1 , d .. ; ...... ! '00 kHI • lO'ttL 

•. Sw,.oh ' '' _ R~SOLU'II)N.o 3 ~H, . ..-.;I doc' .... thO 

_ flATE to "' • • "" ... tl." ."roo! ... r~"""c_ 

f NOTr_l "" ""'~ _u,,,,n B«-... of , 00 
kH,I()IV f.Ofl Sp.. __ olen, .. FM· ..... ' .. not ""..­

'0 chock ............. _tilth 

• II""" the II ESOLVlII)N ... .."". '0 100 U ; , ,_ 
100ft ond "'" f R(O sP ... N '0 S£ ... flCM ~i' .... , 

S. CI>ed< RF ... TIEN d8 o..r .. ,,,,,, .. od Or_ .. II..". of 
LOG 0"","", 

• A!>PIv • ---'. *,th'" '" h--"Y ,_ ot "'" 
"01 .... 10 the INPUT.......,w $w,,"" _ V .. llQI Oil' 
plri I" lOG mod_ ond .. "" fir ... rrEN till ..,1...::" .. 10 
o 

b T ...... tho C[NTEfi fliED 10 "'. _,.0<1 "",.11,. 
""...cy lne, •• ""~ IF GA IN, 1(1< ""''''' ..... p'n w,thou, 
d'''''O<:I''II 'h~ ba<cl, ..... 1. ,0_ 01 Iht d.-,pIoy. ,h." id"", 
tho .... r~ _.,.,. ""11>1>' 100-' full ", ... " Ie d, • . 1 ...., 
""",'''",," 

d CH ECI1:-S'gnot ""!>i"""o ot.oukl doa_. '" 
_o."".'., ~ 1 di ....... " .. " .... 1M IIF .Ill rEN .18_ 
'''''' " ,ne'~.....J lO 60 dB In m. eo 118 I><>' i,.,.,. "'" <9"'1 
"",OU'" ,'ill bI , ;"hle ........ IN " "' .. , (Ov ........ , .. .".e. 
LOG modo, mutt «("" Of .,.,...1 00 dB Aa:ut-oo;:v "",Of 

..... -' 10 dB n till 1>0_ ".'~u.d'_"""'.! 

NOTE 

~ 01. tOO ddp/o~ ~ "" VOL TS,vIV uJih.,_. I_of "'~ d.."w, "" _jUf.ing v..­
,,.,., Cal. 01' ... , .... ,..,""' ...... ~ V.,_ <:0"''01. 

•. Relu,,, ~.., Rf ATI CN <III tel"",," '00, oh."I/O ..... 
V .. ,",.' OilPlly mode '0 LIN !lien <Iocr .... _ ."" .. 
11"" ... , .... """"'I .",1 tho ,r CA.N.",. ' ull "" .... d.tpl.V 

•. c...-ct • OC .... _ .... (50 t! '0 100 fll to ..... 

G ... re """" co......." .. _I .. Ito:!> ..... GAl E wlecwo '" 
on 
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b 1>.upIy ...... to _ ltOIA 'NPUT .. ><I id",,, ... 
G ... lN.nd....., .,"", iI.-.d foo .Iul "', .. " d,opt,. 

c. Sw" ch GAlE ",1c<:1". 10 ON p",",,,,,,. 5'11<'.>1 ,. .. 1 
th<>J1<l <lto ........... , W,'Y 

GENERAL OPERATING INFO RMATION' 
SOIlNI Applial10n 

eon-, .... ...,..r __ ....... RF INPUT 50 U 
............ ""00.9< • 50 n cc. ... , _ ... ", SNC 
_. Un ... .-sod INd. '" ~-... co ,Ite Rf 
INf'UT co"''"''''''. _ I ' .. k .... ., "'.., u_.,. ...... qy!. 
""''''h clun .. lite dll.".V 1 ... """'" om,.... ..... ,., , .... 
~y_ " 50 II. D."".v fl.,,,,," m"" 1>0 .""",toil 1>0<:.,,,,, 
ot •• n"""un, In Ih~ (one, ., ,h. ''11'''' """"" .. 011'10' 1/ • .., 
50 !!. '" 'ong .00'" < ... ~ .. .,. ","" TO U.'''IOO< 1 ,he • .gn>ot 
10 tI,. RF IN1'lll. D."""" "011_ un bo , .... "'_. PI 1>-

.od.o;I ........... , "'~''i'" .. ",*",.,e. by i ... te~ ,,,-
ten"" 01 !lie flf All EN Of by o<It\,,.. ., ..... "'" !iO fl 
........ ,00- le4. 20 dill II "" IIf INPUr _,0< 

.11 ... 0<1 apo!y;"!I h,. in<'! 10' ___ 30 dB ....... ", Ihe R~ 
ATTEN d8 .. ,""' ''' .t 0) • .,. .. 1. '0 ,tt. IIF 'NPUI,_ .. 
'hey """, loa! ,he m . .. _.""' IF ,,_. "''''''''''''II _"0'" 
"1J"ot. on ",. d,II""". Add II ........ '""' , ""tit me RF 
ArrfN dB _'0'''' ;, _....,. " ....... ,,11'''"'''''''''1 , -. ~ com, ..... _ .. "",OCII</ ,.", .ne._ "' ."""" 
"""",1>"' ... ,m ... ,,!(:,~ ,n '''I'''' _). Fog 2<1.' -..../ _ 
COflfti""n d'wo'. ~ ht used ,,, ........ ,.'e "'. inpul ..... . ~ , ...... , .. 

, CAUTlOIII l 
""'~I'I-' 

':10 d!J", IS m.. ___ , .. ",,.. _ r.'''If (}if .... RF 
A ITEN,.;t'lY. A,kl .~r"r_ 'lI~rwOOn ,f I-"V 

ID k_ ,M.;g"a/ H",,' _tHlow .30dB .... 

Sp.,,, ...... f'l'"l{KJr ..... , , ' '''' '0 inpu, '''i''''' 0 • ..-1000:1 __ bo 
m.n",,;"'" by ~",,"'!I..., ... ompt,'o>dn ""11>;,, the •• , .... '" 
, ..... ,. ... recom......-wlftl ",-r...<. ,< '" id"". lI>e ,F C""N 
.......... f", "'"'" bneI .... ..., ............ ""'~'Y. ~ 
,_ 11>. Rf .linEN <III "'''i,...,,;1 !lie ,tr"'"." .. 
..... .... w.""", _IIU1tCU1e ''''' '11 

Resolu t ion and Frequency Span 

NOrE 

T1>o dwping eire"l. In d>I I>.>I...-y pM:/< "'~ .. 
_ ",,;,. Mld FM'"", II """ .. __ _ ''''1/ w,dI 
,..,_ I~ _If. 10 _. 1M 1.olA 
lroln AC _ ...... _ 

' , __ , c-o _lOt.:'" .... " __ 
" ._ .. ~. ,.., ... _ 10'/0011. _ ,... .. _ ,, __ 

• .... " __ p,,,,,, ___ , ... ' .... ON 'Do ... _ 

_ '''--------­."' .... 'OCt' ... 

" 

-



RANGE 

-------------------,,~""-------------------r ~ , 
: ,... ,.... i.V 1'.... ,_ I . 

j"I'I,I"' IIIIIIII,II" I' I,I ,I\ld 'jll,III,I"I,I,\\I:1"""1"\,\ .1,1,1111.",,1,,,1,111/11111""'/1.,\ ,\,1/'1111", 011 1 
·,101"", ._ _... . _ __"'" ._ .. 00IB~ ._ ._ _1_ ..... .1_ .-.. 

1"" ! 'I '~f""!'I'~'!" ! 't '~" " " I'~l''1 '! 'I '~ ''''! '1!~ ! " d ll~", ! I 'I !~",' t' I ' i ! I" " I " l"" ! 'I ' ~ 'I 'I I 'I '~ • • ;. ,. {r " L. •• ,. r» ".. ." (" 

"'." ' ... '... ,.,.. , ... ,... '.... I.... 11,_ '... . ._ I .. ' ,_ 

.0 ••••• , .......... . ' ... 0,., ................ 
• 41 • • I.,LI: . ," 

RO$OIo.,\;on ....... obilitv of , """"rum .""IV'''' to dOo-
- .-..... e .. toly 0.",1'1 adil«nl '1\1".1 ... ;t!>in a /'CqUOIoey $I*>. 1\ 

.. " ...... ,«1. In "tau''''' ... th. laP""''''' or ",.n 
botw .. n two d;,cf'l~ ....... of 1 ... ,,1 amplitude _ l/'le 
nott;j, or dop botw .. n "' _ ;03<18 duwn. I, ".'u",,"on ot 
an", • ...- band'W id1lo. _ ~, I,oquencv _ • • ,.., 

,,,,,""'~I fM. 

Rcwlul;"n 111,," ... <1111 ~ <WI 'ho ",oo, ",,"eel;'" 
"""~ I ,' i., I"",ally _ I. " IFl ".,. in 111 . 'io;InaI """", It i, 
. ........ '. 01 11>. !>andwtd'" . ' _ox,m",.ly tho -6 dB 
,mpl"",,- ..... 1 lot ItO _pl"ot, w Ith G""", • ., '0lI>0<>,,) 
wit." .... fhIQu6<'\CV _n'" owoop .imo ore odiu"od '0< 
m",mum d,,,,I .. t.andwidth '" a eN , .... of. rhe""''''.lly. 
'-""'" on<! ",IOIUIIOn b>ndwtdth '*">me '~n""ym"". 
ot -V 10"9 .weep ,om ... , 

Tho! ,"""'"on e>paI>ili,y 01 • 'lJe<vum .~_ "01 
""Iv dopelllk "" tho ,.",ko'_ blndwidd •. b,n .1.., "" 
incodengl FM .. ithln III •• nal~ ... lu",.IIV _10U01 "", il l •• 
10'.' aecr. .... i,'" "'" ... >OIu" on _4111 o/lee, ,,,ely 
;",;._. ,.""Iut"," to • pornt wf~. inco<lo",,1 FM'i ng 01 
III. "9"of t ill.;" Of "" .. ,d" Itt. ",,<d1 be_n Iwo """'Iv 
-' ';11'101 •. At th .. poinl, ",. on"",,,,, i. unotrle 10 
,flOI •• 110 . signal, .t ,If ... ,110," 1110 ,.000u (;"" "-,,,,"'ell", 
The 1401 A ...... ,...,Iu li"" _tdlll 01 3 k1-l 1. "'" II rh. 
1_ IT....-q ond 110. 1",,-'101 FM';ng mtV be .. higl' " 

__ W kH. , Resolul ion eopcabohIY" "'. low ''«I<IO""",...xI i., 
_001",., l im i.O<! '" W kH •. Tho " .. ,_ 3 kHl bondw,,"" 
PI"""'. \10"0"" .-: ... 11_ 10 ",. """,,,",". ond OM"""", 
.... ,.>OIu t;e n ~""obil,IY 10 tho FM "m'~tJ ..... 

• 

..... x_ SIG"'AL 
"'THOU' D ...... GE . 

TO THE ..... 'T '5 30 ..... 

The 10_'''11 0(1"""'" ~M""'" moth"", .. icollv '"""" 
/tIKI"'''''''' "",n, ,~ w-l . "" D'''''_III rt,,,,, ,h. 
'flol,,,;"" of tho ar>alV'IIf 

"+ ( '~- ) 'J " • (1.195 .. 

II tI", otwol '" m ..... ,od ,..,.,. .. ,_ .' .e,v ."""-.> -,. 
T ;, th. _ "m ........ !he / ' «iu<ocy .. on. All .. nin 

.... 1 ...... " .""_. 

Th. ~f1""'iye ,<'101.""" !)ot-.tl.",fth ., ~"". 11>." tI>t 
II.';'" b.ndwidth 01 ,heln.IY Le< F", .. ..."plo;. h~ 
11>0" 01 50 ~H>, , ... 'im. 01 1 .... a"" ..... ..."od ,..". 
lu"." bano:Mtd!h of 100 tH., wIt"n i ....... ted in", the 
eQUldo .. ....,110 in 11>0 (olh_I"Ij .Heel;" fHO/u""". 

( "'"' ) 'J'" .(1.195 

1(1"' X In' 
:NJ kHr 

2· 11 



Tho: bo" 'noIoh"" tor • 91 .... n r",q".""v 'II'" ond 
• ....." ,ime .. .,.", .. <ed .,' 

s...;,.,p Tom. lin ,n.! 

Resolution and Seosilivily 

5oI<1 .. ",l1v i, ~ I ><> .>floe'o<I by ,h •• .".,ru,,,,,, ! .. ndwodtt­
and II,. $;tin. ,., .. bIH .. """u,ion. Th. Iou ,n .. n .. !;."V 
I"""m'~ G ......... ,"",,,,,,,,, <Jut '" ,...... roc'o .. con bt 
• • pr.'- by P,. !aUow'rl(j """.,.,,'" 

c:· )'] .. 
_ SlSQ " 'h o '~'OO ot P,e dloe',... ....... ,ti •• 'V '0 
!he an.lv,., m~,td .. n'." .. ,~ , .. very""" 'w""" 
,""'" Of "'<lh n . ., 1t1'qlJ"~V 1ft .... 

B • ...-'h d,,".m.~ both .. "" .. " ",.1 ..-.1 ' ''''''u,ia" 
<~.h'¥ 01 Iho .oNlY'" .... tho .......... dlh 0;10<, •• ", •• 110. 
.""", Itv,1 ~OJC(~MC'i mOl' ,h, ,, th. >i9nol lrtel. '" 'h" tho 
•• ~n>l· 'a·''''' ' ' kwI me ...... -' ... ",1" in .mp,owd ... ",. 
'''''V. M ... mum ",,,';li, iIY. tIte,.I",e. I. ntH .... ,"", <It tho! 

h~. ,C'tO/u,io" .. "if>(!' 

Using the CAL OUT Signal Refereoce 

Th. CAL om ro ll"""'''' i ..... acr;.Kol. 00 MH/ ~ 
O¢<J''''' ",.111 a POW" ,,,,,1 "I 30 UB." Thi. """" """tt .• 
",,~ •• '«l whon ,h. CA.l ""'!!on i. <Iop< .. "", Cnn_"f>(! 
... " ''Il"al "'"''''' '0 "'~ INPU T !>O II <001"":"" 'U(>fIIi .... 
!:to Mfl, Poe • • ' IettCII on .Ite di",1w "'.'" ~,. ["',,,,,,,,,,,"' 
(50 MH,! .... 1 .... , ompl,_ •• ,,,,,, ,,,,, '~wcl ot - 30 
dOm. Th. poclr.~' lerlCll a' 50 MH, ",.,ke""., be " ... 1 '0 
chod< f",qut""y "~,, ..., cen,.,. h"'lU<ncy '''''''O<:V .,'d 
(h. SO MH, fund ...... "" '~".I ""', be u..-l '" n,aIll"" • 
'"'.'.""". '<vel on .... ",..,"'ule ( ..... Fig. 2·51 

USir'll] the Calibrator 10 Measure AbsolUie Ampli· 
tudes or Signals 

S.""" tho tu""""' ... .., !:to MH, <Alib,.,,,.. ''!In.1 .. ..., 
atCUIO'. JO dS", r<t",,,,,,,~ •• oj the gro"<u" .. Clhbn.td 
,n dB If'" lOG mod.l, " i, N'Y ,0 mNlUr. ob<otute ampli­
.,de ~'IH' <l6m1 01 mo.,~. 

NOfE 

TlIO ~Irudc levol of an input Jl!Jll"I dIangn "';/h 
RESCJLUrtrJN. c.tilJ.t~lc tI>C dltpJq II< II.- RESO_ 

LUTlON)I<><' "'_ ro " .... 

2-12 

•. r ....... .....,' the Coli l,,,., .. .... """ '" I"" INPUT r;o n 
con_ttl, thrDtJ9lo a co;r~,~ C>bl • . !;w Ild> the "''''1","1 0;, 
play .0 lOG mOIl. by <1<1>0 ..... "9 tho lOG hutt"". F'u"" I~ ' '-'" 
CoI~Ka"" '~" "'" 000 ad,'''1 tho IF G ... IN ""'.It," 'a ... ' ,h. 
fu,od;wn~nt.l( 50 MHL <.gnal 0 """ • .,0''''''(. ' . '"'"""" Ii .... 
Tk" ."ob" ......... ~ 30 <.IBm ,et.,oo<e. Do no, d>."9'1 ,h. 
'''''''11 01"'. If GAIN coo,"01.,..... ,t ... .. t~ • .....,. h .. l>o<" 

"' 
II'OTE 

For ","~"""m «<''''''''Y u'" ~ <.obI. tNt it. ,,_ w 
CIlJ,Ix.", 'hR CM,Ix"'" """"" 

h . 0;",,,,,,,.,,, the C.' i~,"'()( .pl hom ..... INPUT _ 

"I'I'lv t~. ''1/'1.&1 ,.,.,,,,. to t~. INPUT !>O U 00 .. """,,,, 

c M<.",,. ...,"'''' .. "IIn.II ••• , •• (h. d,ft.,..",..n gr.". 
",,10 d",,'oo. ''''m ..... 30 dB", ,o/ot"""" 1!JI"'t,,1e "",­
!>rot.o r> " 10 <IBID ... d ~IIJ 

NorE 

Rei ... to F'fI '.:1 II. ~·,fi<:.>tiom "..,riot< for 

ct'ml'''''''' f .. ,OF 

<.I h. """. c • ..,. " m .. 1>< rooe< .... y ,0 d>a.'iIO ,he 
.. ,""" 01 110. R FATTEN de 0< G ... IN ",1",,,Ot 10 ttrrlng ,t<. 
.... 1 w i tI"" Ih~ >et",," h<'It'" Ad<! or "'''''OCt til . d>_ 
'" .' 'onua'o< ... ,"''''' 'a the ",",,,,,,Ie d,It~ ... "," .... d."'I 

Accurate d8 Oifference Measu'8ml!f1ts 

Th" ",.OC<W1u,", ;o<nj""ly " ",. ............ d.II ", .""" I,.~ 
,n dB .... ....,." .. try I,.~ ()( m",. ,,_I • 

•. ,nc, .... <l<1""','on .. n",,, i,y 4X by ><1l,,'\1 'ho 
<nC~lo><:o.J!IO dollK""" l;oc,,,, '0 SO mVfQ,. G,.,i..,,,, .. 
now c",I" •• o<I ,,, 2.5 <IBID .. 

b. P .... ,"'" Lit. (01' or "'" "'''''''' -.phl"d~ '"J "'" w ~ 
,.1 .... "'" '''' 0 ",ah,n 'ho lI""icul ...... ",'h ''''' .....,,~ 

P",,,i,,,. ""'hoi Of "'" Ott"" """"'" "" "'"'" ph'9"" 
uni", 

c. u .. ttt. RF ATTEN dB .. I"",,,, (0 bo,,") Ih, I",!t", 01 
,_ ''1I'',1t ..... 'hin ttt. ql.,ie\Jr<; .. ,_ ..... nnt< th. 

"""oa"'" """"",.",. 

d. Yo....". !f,e """'" Ie ... hom 'ho r~f ... "(,,, it,.,. "I'~!t "ttl'" fm ,I", $mall..- ..... 1 (C. •• ,jcul ... ""1.,,,01«1 to 25 
iii! 0,>.) ALI<t .... d>_ .n RF ATTEN d8 , .. d'f19_ Th,,;s '-'" 
lh. d.lI .. ....,. ... dB .... Lw"'"" ,h<two."l"'" 



Accur8te Frequency Measllren>enfl 

t Wu~ 11>0> FREO sPAN MHz!OlV .. ~or ,n "'. 10 
"""',on. "'". the 'I!I",IIO ICI .. " ... ,U, .. ,~, Iho eEtnE R 
FREO 1500 c,,"'\loI. No,o me ~ ,~I real,roy. 1(>1" e ''''''I>I •• 
271. 

2 Se, II,,, CEN1En FRfO I 500 d i.1 '0 .... "" .... , 
mull,"'" 01 !iO MH" ,n th,. U<e. 25.(1 

3. K.,nc," m< >lin", """ 'CO (."'" the INPlJT ... 1 

con'IO< ' 'n" CAL OUT Cor"''''''''' '0 1110 INPUT ",,""It>. 
II,,,,, co.:",~1 cab .. 

~. f~ ... me CII L hun"". No •• 11 .. cot'""ho" 'lI<'Of 
,..,,,~""; I", .,.",...,.6 MH, 

~ AM O! wl>t""" ,no «v,"",''''' 'OClo , ", "'" tr. 
'I" """" rcad roy ," ''OJ) 1. 1272 '6. 266 0< 2781. 

U.ing me Video Filter 

r .... "d"" 1,1 ... ' ... ,,",1,<> « d ue<! '" .1"",.., ... ""' .. on 
tI ... «, .... I.W _. """'" '''I ''* ~' ...... "'" <,,,,,,IV ,,,,,,,11,,,,. 
,hO "I .. , w,11 '00",," """, .. 1.,,,,,, """"'''' 11., ,w ... ""~ •. I, 
" , I", "",Iu: I" ,hpl .~ ,h. "" ... Iot .. of ' .... ,' .... III 'P'I"(I' 
"",1Ch h ...... I., iv<ly II"" PIIF. ho .... ..- .• ",cllI.., fi l\" 

.. u....c..r,y III, '" '"'9< _""" e"ev". low PRF ,,,"n.~ .",~Iuco 
flOor '~">J f " Til """""~"Iy , • ..", ...... "" """"",,,,, "" ... 
"'.1,,,,,, ,I", " ..... "'·(oIlIlooOO"-Id'h .,,,."" I ... "" III<! .. ,.." 01 
, 10 lho ,.IN""," ","l''''''''Y wldlh. 01 II", ",<;~,00::..1 "I , .... 
VI,I" .. '"''',HII T .... RESOLUTION" ,,,,,. lI y .. I alt .. 'he 
,_"" ,.,~ h.- bero "'IJu .... 1 I", "''';I11UI11 111.'" I""" dOl.,,1 
F 'Q . 2·7 ., .... f'9 2·8 ,11"" •• to> hOW ,I," V lor 0 r II. 1 E 11 """ 
beu ... !. 

SeIe<:ling Sweep RaIl! 

T .... WI,""" ... ,~ I ...... ~", _,,"" ~.,xJw,tU"" .. ",,>lly 
"" "",- IN! •. ","1 (Iod,," """'II. '" ti,e FREO sPA N " 
Inc.-o.-I. ,"* ''''''''1' t"~ w,11 bov'" ,,, .ft"". '.""",i"" .. ", 
""'''''';'Y. lh",I,"" ... ,"" ""I"''''''' " .... ;. ",o;,eo""l. 
."""'" toW ",,,,,kl II." "" d"",. ....... W, '" tho FR EO sPAN 
, , 1(, O. <110 ..... 'v, .. 1""01,,,,,, 4< • I,.<"\J ,,",w '<Ce' .... 
.. '" 'h~ ""Iv_ d'>lJI"V' 1,010 dam.,,, 01>., •• ""..,,,,,,, ,,' 
'"J,,, I ",ooul.",,,, ... "hI<' "'_ b •• ""w""U, " ..... """ ..... o( , .... 
oo,IV'''· Sw_ ,.11" C>~ n.,.. be .. , to e . ...... "'" I"" modu 
1 .. ,00 ""tem. s.", Fi~ 29 

GaIlO~ the Display w,th an Ext",n'" Signal 

Wn"n • "9"'" w"h ... ""Ill',,,,,,, ""'We"" 4 V and -10 
V ,,.,.k, hom • I<:ow 'rn.-""", _,,'" (SO n '0 100 m. i. 
D(; coup!<r<I '0 lh. UA 1 "- "'I"" • '0".'-". , " wd' ,,",'" ~" .. 
011 (""""' ... ,'''! <1" ,lie .-,01> J'<I""nnl 'h'" _,,"', 01 th o 

. , 

d"f'l .... ", .. " <0; '''''''.11' w,,,, .... >wh«l 91""9 "IIn.l, The 
III". ", ... 1", •• ",h., 1Unk< 00' ~ .... ,,,,," , .... lillie 
'nl .... >!. <>< bl.n~. 00' all bu. ''11",1, .. ,th", Ihe g',. I",.,· 
.~. Th" ollow< ",. "''''''0' '0 ~~amillo 0< on,lv,. d,,.; •••• 
""7',"n" nl • compl .. ''11',.1 

10 """'.1 ,,,,,, """,e tho 9>10 '0" "", ;. ". •• o' ' ... 'llI>Ul 
"!I"I'1,,.,d1 ., TV com_,o .Illeo "",",v;;'."teI'/ I,n l. del .... 
be_ 9"10"9 OCI,on.1ltl ,h. d ........ ""0' "p""n;,,,bio 
"In .. <I.lav _ .... ,,"". etun., on ,,,. I1"" •• V. T" m,,,,· 
Ill,," ""I.V tim<. th. 9<'li"ll C'fC1>., f", ~'" 140!A .... '-" 
1",,",,,,1 ......... "I M, ......... 1"'" ""''''','' DoI.y '0 " .. , ,-..."" 
I, >I""" 300 '>S, 

Th" ,1. lay ", .. <.Ill""", OX",,, ... ,' ...... " "" ,h. d,~lIV 
wI'o"", C.n boo m .. loa<!,"11 " ..... 10" "",,.1 10 ,h. dolov ''''''' .. 
11"'''''.''''' ... lth ;" .p.,.",.." 01 h"'l" """"" ...t,"", t .... .. 

' h,009'> w.", ,h. '<911"' I<> "~Ito.. d'e dioploV It """""' .... " . 
~ .. ''''' (CWI ,,,I,,, mot"'" .. """ 01 ' ho .... 0 ....... ce , ,"" 
CW .... , be JI'I"~' "" .. Ill 011 .! ,h _...,." .. Ie .. rho 1~'lIod 
, .. (",m .. ,,,., Tho _hoo c"<"'I' ... 11 U .. " ""' .. ,.'" ,ho 
9>, ... 1 ew ,~I I,,,,,, tiM; ",do" ,nl",,,, .. ,,,,, _ " m ... 
"~"''' "" tI,. d,spI.V .. !",Ited Kf W"~ itt _,opo-oa •• 
>Ill. 1 .. 0<1.. Du •• ,,,," nt ,~ .... ,;<10 ho"", dot'""'!' ...... II,. 
,j,,'.' , ...... Of 'h<'!JOt< ''11'',1 

If VOU, ~"i"lf IOU'<. h ..... " .... 1. I.M -v I." ,bou, 
,0 ",I, tho 'f.O""9 " .. """ co n boo m""od IJOI1 ind ,to.: ,...,. 
..... "" "" cui, .. , n .. , ,I"n",,",. tho _ .fI'''I>. Im«' ..... 
ga'" '-''',.,,' ..... ",,,., w ith (h< IF ""', ... 1 n in connr<:'01 
PJIO 

noe toll"""",] ,to...-""", ' he ",,,,,odu,. lor 9'I'''''J ..... 
d,<jII;cy 10 hi.n~ 001 .. , ",, ' .ho !l"1«1 por"'" 01 II .. 
d"",.,; "" !l\~ <P""9 ""uch '0 the ON """I"", Apply. 
DC wu(lIM ----4 V 10 - 10 V (I,,,,,, !!,,,,"rldl g;o""'l ,;,gnol , 
I."", • 'OW ",,'-.na: ISO II '0 100 III "'''''''. 10 Ih< 
GA TE C<H_"~ G.,,"'l ,,_, ",,,n b< ~'()i"".len, .. "h "'~ 
.-11"" 01 ,hO opeC""'" ¥uu .1< .. ". l<, _w .... t m .. ","" 
DC rouplod 

To UI;,,,k out ,h. ~.lod ",,,.,,,,, 01 ~'e riiltO'.V."" tho 
GAl ~ ... ,"", '0 Iho OFF 1'<";,_.0<1 ,",IV tho 11''''''1 
''I/o,at [(' II>o 00"''''''' <><. fl!Jl,J'. 2·10 IlIu"'.'" 'vn<.1 ""'" 
.,ion o. ""'II-"""J c""",. 

Triggenng me Sweep or Externa llv Sweeping the 
1401A 

F", ",,,,, oppl;"",,,,,,, ,ho $WEEP MODE " .,,' I .. 

F IIEE RUN "1'''''''0''. T~,. "". "" _"""001100' """"_. 
""""_ """"",00 .-'.,,"" " .. ~ ... Ie ...... ".." "" ''''''1''' .• ' 
o tr"I""'ICV """. Of ....... , ,1 •• ,,'9 ",. 140 IA '0 , '''''''' .... 
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'AI ~ ............................ "'0'10 ... ,,0 I.' _ ........ A ... 000 "tT •• ON 
.,.. UN .. .... 

'f;, .-.-.. _ ......... _ --' F' .... lIP- .......... _ , D' '- '''''0' .. C "'000 fOUl. ON 

_ .".""' ... 4U .. /t>,v 

r .. ~7 ........ " .. vmto f,eTOR'~ ... , ..... ___ ho" _ ... 0' .......... _ 

n. d,fI;Iloy un bot 1'"",'''' ..... noIIV by .. n,,,, m.. 
SWEEP UOD( '0 1 R IG IN po.",on ar><l ''''''y,ng • "'W"' 
• ng .... ' ... "~ .It "",pl.,,,,,. bo,,,,.,,,, '1 V .rod + 10 V 
~"". '0 tho TRIG IN ct>t""""Ot U_ hoqo",.,<y "m;,. 
"on ,'" <x, ... n.' trigg<, I, 5 Uti}. Pul .. du ,"""" mont 
O<Iu.,' '" •• eeed 0.1,,,. 

r .... 1401A m~y be .... "'" '"' ....... ,y by "'''010''09 ,~. 
SWEEP MODE '0 E)(T IN PQ»'_. _ """V,ng a_ 

2·14 

''9'''' to " .. SWEEP IN conn<c<o.- ~", •• ,"ng th~ ..... "".r 
with • 0." ,5 v >~ ... II ... ~, "~to d"",.y hom 0 H, ,0 
500 MH, ""on the FAEQ SPAN MHzi DIV " ... ~ • 
Sf ARCH """""0'''. Z.,o yol" """" c",",.",,,,><I. '00 Hz. 
",><I +5 V cooro_n,h '0 tiOO MHl oro tho d,lj>Ioy Am ... · 
"""" Input ,01,"90 of +10 V m.v bot "",,"Ood ' 0 ,1>0 !,'WEEP 
IN <on....."",. __ . .. "',. , 5 V ,ho .... 'P' "$COli •• ", 

OI.t'Pll' "no' con<'."'. flO! m~ j,,,,,,,,,,,,,, ."ft """., M ... 
mum"""",, , .... ;, al""" 100 _!J><'CO<>f1. 

" 



,,,' ...... _ ........ ' .. w_ ........... '''G __ 

, . , 0; .. '.., w;" y,,,,, "" .. , ..... OH. 

F ... 2·9. -., .... ","o .. G' . TV ............ 

• 

Swooping Ihe Companion Oscilloscope 

TIl< 140lA 5 V S"WMfI .omp w,11 dow DK,"O""'I>e"! thot 
,...., ox,", ,, 01 " Ot;,on.al .."", .. , ... 01 0.5 VIti .. le.g 323 
0""110><",,,,1 (hc,I\oM:(Ic><:. WITh """",,,,.1 ...... 'I,.iIY 
other th." O.S vro", '«IU". IOn\I mO<! '''ClIhon .... od""er 
to m.ke mem """,,,.I ib .. w,lt> me 140lA. The 1011""''''9 
~OC<!du'a dec,~ .. ,,<>W th~ T ... ~.on .. Tv,,", 422. 453 .• ne 
454 1>0"111>'" "",i llo_ tan bt "'O<!iherl .... _.,.0 to 
",.k. -.. """,,,,, ,bl<. An .I, ... note P'_u" " 01.., 
dtoe<,1>od whICh mov bt "to<! w.,h me" "",,11oKq>oj. 

Type 4221 1401A Comp;Jtlblli ly 

The •• toon.' "",....".." , "" ... , ...... "' .. '1 mu« bo 
,""''''''-''<l t" m.k. ".. lVfN' 422 compo"Uic. Ch 'nQII tho 
."'". 01 R501 H"",,~.cI on th •• .gII' ..... b.hi ne " ... Hor;, 
'" ,~." eontrol. -. Fig 7·1 II f ,om 300 k 'a 120 k . Tk" w ,lI 
P' ''''''' -.ou, 0.4 V/Oi. "",.tOnl,1 dol ,,,,,,,,,,, f",,'''' w,'" 
'he )( 10 M:og poll.o "ut 
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.......... Type 45311401A and Type 454/ 1401A Compati. 
b ility 

- .~ 

u.. "'"' x y _. """'" "'" 1401A SWEEP oofU9o to 
,hot X Inpul ,0. 11 _ ".,., VIDEO OUT to ".,., Y ,0. 11 

I, .. " . Set "'" ...... ~ con""'" • 1011000.. 

,.- 0. IOnif 
V~I",01 Mode "" I""", S.loctoo' 

(Ch 1 &o.:n "" Vo"':!),. 

"" , 
"" 2 

",,'" [)-"""f ext '*>t., (II X-Y 
R T ..... SOU",. "" Cnvpl,,,. "".'" In,."",y 3'4 '''''II'' 

Se, "'. I~OIA FREO SPAN IoIH, 'OIV _'(II TO 
SEARCH ".,","0" .tId the- C{ NT~. R FliED MH, '-.Iou, 10 

500 Apply 50 Mil, ~ob< .. '", ''''''''10 ,II. 140lA INI'UI 
,1><" oJiv" 'ho <>SC,'I<»cCf'" ~.' ... m,,1 ..... """"al G.", 
11645, "" tl10 TVI'" 453 (F'II 2-121 <>, '". X G.", <>" 1M 
',gI., >.1, 01 tl1. Ty!!< 4ti-01 '0' ~ <.' ,bI.",' IWC<"j> 1.~llh. 10 
'<"-1_'" ~, ,,," '.'0 ~"'><O" I,,,,, ... 1 500 Milt ... '"01<0 
..... net """,II u ....... ,h, 10lh oJ .. ,,,,,,, """-' 

'. Z· ' Z l __ .. ,,, _ .. Co.ntIlMS, .. ,_oIU __ -
AII.mah ... Procedur. for Most Osci li oMlOPfi 

11,* _"" "''''''' 01 th. blanb..., pul", ~'" ",0<\,,,,,, on 
tho VIDEO OUT ~ CoO" too u .... '0 ,,_ If>oI _,1I0-
... , __ ~"." un II .... hy .. "'"""',,,"', hf """'1 
'''. 1401A sweu' IIA I E .:DI",,,I ." loci! lhe....-ewo_ For 
~'''''''''e Se, .hl! 1401/\ rRUl sPAN MH<lDIV '0 
SEARCH ;0"" 'M C(N1E I1 FilED ,,,II~ f 1 r;oo ,, •• , '0 500. 
St, (!,. 0""11"",,,,,," T,mo Di. '0 I ,n, A<Jlu" HI. 1401" 
SWEEP R" TI. 1(11 • "'11110. ",.n "f 10 ,', ... Ion'. '" • ",,1.­,,,.,011 ... ,,,,,,, I~''II'"'' <1<0(' __ 
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SECTION 3 
CIRCUIT DESCRIPTION 

This .... Iion <lHcribe:s <ifcui!. "sod ,n the 1401 A s.xe-
1n>m AnalV_ Modulo. A. block <.1_ a""lysis .. lim 
tnO<"H«I. I<> prov_ an ...... 11 concept 01 Itle ....-jO< co.· 
wit tu""tlom..-.l their ... ~ionIh", to _ ",,- . This is 
foll'- by mo<. de ... i!ed <lHcriplion 01 !he drtui ... The 
objec_ 01 tI> .. _-lion .. 10 po'O'Iiclc It\OU9'I circu" "''''' ... 
I"" d...:ription.., 11>1._ <an f!!'octf.ev _01&. caI~ 
_ ... _ ".""I>Ie<I>oot !he .".I""n .... '. 

BIQC~ <,Iiognm<..-.I ,impl il;..! "if""" ~motriaccom· 
P'I1Y "'it dft:ription. Oetailtd ~" ...... .,..,..oded in ...... 
O;av ..... """lion 01 the m.n .... IL Pmil ive loPe .. ...ru '" 
~tc_etion. 

BLOCK DIAGRAM DESCRIPTION 

Fig. 3.1 1110"'-''''' Ihe baoic 1"",",_ 01 eac;h mllj..,.. c if· 
..,it in t"" 1401/\.. _ ",<"id .. ~ .... 'low "".-- r", 

.......... con ~nuity _ A mort cIc<, ilod block d~.." is prnvided in 
~ ,. O;.g ... ..,. _lion, Tho< following <koi:<:, i ~1ion ""en 10 
both di.ogr ..... 

~ front er><! '" IIF YCtoon 0111>0 14()lA """' .. , .... an 
RF ~u"""."".!ow _Iitte<. W'~ band ",ix", ,""cpt loi:ii 
_ill;l,o.-. blll'od~ fi' ...... ani . iII<:ond Io<:AI "",illa"".-I 
"';x .. . F~ieool &00 MHz __ P'" ,,,,..,...!he 
RF .'1 ...... """"" '- lIMO f illlll' to the w<l. '*'" mix .... 
F""",,,,,,,"", _ 500 MHz _ .U ...... ,1td or OJ\ 011 by 

Itoe 1_ r-- til...-. 

T""",, >913.1 •. wi""" !he 500 MHi .... , .e c<>nv«ted to 
69!i MHz IF by ........ odVni"ll """" .. ith ,,, .. oYlpOJ' '" " 
~I frequcnq """il~\OO". Fo< !he lull 1",'luefICI/ ~ o! 
!;OO MH, (SEARCH mudol. !he lin. local """a~.or i< 
~. I,om 695 M~h to 1195MH~. The F RED SPAN MIc<:. 
lor <Iet>lnninel the amplitude o! the _ control yoll$QII 
to tho -.p. "",ill"o<. Th .. yol.agoo OOI'Itroio on. di ....... ;.", 
01 the <><cilia.", and ..... IPM' of IrtlqUtIO'oCiH ... ,thln the 500 
MH • ..-trum!hal •• ~od In tho wi<lt _ mi.", to 

695 MH,. The """"" lraquenc;y of the ..-trurn, wP\en tho 
FREO SPAN __ i< in SEARCH lJOOi.oon. i. 250 MH •• 
Tho c ..... te< fr~ of the d itplly lor tho 0"- P<>OiIions 
of tI,e FR EO SPAN seieaOl Is """,trolled by the CENTER 
F REQ """trois. T ....... controls _'ill> the ...... ter poin. nl 
n .. _ ""''' 10 tho swept "",iii.,,,,. Th .. __ ""Il­
age ., the _ r .... p """'"" i, d ""'!>gO ... ,th., the ~ 
MH, to 1195 MH, ,...., o! tho ~ _UI~'or. A, II .. 

FREO SPAN MH>1OIY IfIIectiDo .. ""","""'lId lOw.-do 0 
"'-'soon. !he sweep .01 ."", to the "",illaoo< cit'cuit oJe. =--,., \he """illato< _, t>.ltr>ul opproocI>n the c""\,,, 
frequency .. I by the CENTER FREO c:omrol • . Thi. pe.­
.nilS.n 0< ""Y *1Or ot the 1 MH, 10 500 MH, """,,!rum 
10 be diwloyod . S ..... the 10<01 ""'iII. ,or.......,. down to 
695 MH •• ' __ In bel""" I MH, ,""''-1<11''11 I 0 It, 
....... "" "...,. _,.. on \III clioplay-; _ .... this ___ if; 

very non·lo-. to illla. tIO pr .. t;oM . Iyn,f ic ...... 0< opp!l' 
cali"". 

Bandwidth 01 !he 695 MH, IF !o ... by I ,,,,.moly 
_'ow """"''''''' 'ill .... Iii. th .. , """"odynod. in a """""" 
...... ..-, wi.Io 720 MH, ond .",""",hId to ~ MH, IF . T .... 25 
MH. IF I. _'ilied by IF _pl,ho, o;.-ruits with pin 
"""trollO<! ....... "-' L"' ...... 'ed ~ thin:! tim. I<> 5 MH, in 
tI,. th;rel "';Xtr. B.>ndwidth o!!he 2S MH, IF io 1 MH •. 

A lO.i"ll o;.cu •• in .... , .... ,th \NO 25 MH. IF.t " , .. , ud 
I>v I ..... V 10 _ 10 V 90~ ""I .. wh"'" .,ther !IO"" me IF 
Ihrouglo or bloc~. 1I'M: IF du"''11 tI>I pulse Int.' .... Tn;. ""ow. thl ~ ... 10 hI .... k out • _I;"" 01 tI,. ",,",,!lum. 
porm't!i"ll ~ __ """Y~' 01 the do<i,o<I _"on. 

Tho ~ MHz IF. wim 1 MH, b¥odwO:lth. io __ '''''direct· 
Iy (10< 1000 kHz _ l ion bandwidth. 0< ,ntJ i,oo;IIV 
through rt!IOlu.inn bondpa. lil ...... l loo- 100 kH. _ 3 kil l 
'--icl'htl. '0 eim..-. Ii ..... , _plil_ . ..... Of"' 10g",'1,h. 
moe: .:omplilior. Dy ..... ic 'onge lor ..... logIorIthmic""'plif ... 
.. 60 dB or _ lin 10 dB .tep». Tho 100 kH,""" J kH. 
re-solutfon ~ Iii,.,.. .... """"",ted in ...-.... by the 
RESOLliTION oeloctor. 10< the J kH, resolution . 

The 5 MH. IF output !Tom tI>o Ii_ ompI'f.." '" tho 
Iopilhll!c: ""'pi ii_ .. de tected """ -",ied. ",,<>.41 • 
~O»o em''' .. 1",_ .tage. to \he VIDeo OUT <:On""" 
100<. Video sigNI. with full ,_ .... pl,""'" to at 1_. 1.2 

""I" I •. ;, .hen """neell,d ,ho-ouglo on intorco""""'''!! 
eal>1, 10 the VtrLic-a1 Inpul of • companion ooti,.....,.",... 
Th. _11caI dctIo<:.ioo laclOr 01 tI>I <* ill""""",, ;. o<Ii< .. ,ed 
"" 1.2 vola 01 .ideo ...... proYidn full to::reen ~ dell"", -. 

ContrOl eircu", roo , .... I~OIA c....- "I. uiwoo_· 
~or.<><I ""pI;';,,-. _ yat. QO<>tr"Df. freque""" _ or 





"i .............. -. "'-~ . ..., • _ ... "--" 
_dl .......... goo""I1<". The Irivgot _MOt..., ...... ~ 
f •• pluf "'- """'P IPW gcroall)r. CGrllrol 1hI ;,,\e< .... 
"'- ....... 1Of Tho TR IG IN Swllll> Mode t.,qu~ • .. 
....... Ir ...... signIt C' I II ,., " 0 II pNIc. w.lII du • .tion 
of II _I 100 rw.I JflPliod to !he TRIG IN _tor 10 
lIart!hl __ atOf. n."""_ tr_ ........ ti-
VIIIt ........... tr .... _1Df. """id! ",,,,,,,- I "..,... 

IignI! !toM it ... plihld lind u«Id '" ... , ....... !hi _ toW _HOt. T'" OUlprlof !he _ 90'" 91'*'1"" ,. .. 1M 
_, ,_ ........ Ot. _ initialM IIoe _ woI1>1j11 ""I· 
~,. 

Tho __ of !he_ ..... \.1gIc .. boo .. 1I'i ... "" ...... or 
;'1*l1li. II on 1~1trNI valtq ... ith ...... pI ..... ,,5.a111 
.. """iod to 1hI SWEEP EXT IN _"". It will _ 
IIoe _8 .............. mo SWEEP MOOE .,.i,ch 1,In EXT IN 
..... 1001\. Tho in __ \1'" .. 1101 """"'._,. tho 
__ ....... Ibo SWEEP Io!ODE it __ toTRIG 
IN or FREE RUN_tIOn5. 

Tho _ woI...., CCll_ Ot ., .... ""' ... on.nuol8d. 
o;oIiIw • ...t Iftl(IUnl by IIoe Ir8QtJI!ftC'I l1l«I Of ~ ci.· 
cuil. Ih.., .... te<ed -.out a ~ vol. 11111 it .. by 
lho Cent. F"'l\Icncy ronl'''''. In II", SEARCH modi. th9 
..... Hfl .,,1"'1/1 (0 V 105 Vi ;. '101 IIIO"I<.itd. 10 "' •• i ..... m 

fNqUflI<"V ..... "' lI'ovidOO. I ... Iho otn_ aboul Cl II to 

II ........ ,," IVO'. ''''P fr"", _2.5 II 10 .2.5 V ""'I ... i', 
_thl __ il ..... trom 695 MH. to 1 195 Io!Hl. 

a-... ... ~ of "" IoQI '""'Ilator .. 1'10' • 
,_ IuneTIon of inpul..,.._ voI~, eo. _ ..... "'" 
lor ... IoQI OKII""" mull bI ohIpId by ,,-circu.l> .. 
... IJ.....-.:v ... 01 !he o.dl.,or Ii • ,_ Ir ..... ,;on 
..... " IIoe lw;wI ..... taI -..~. Thlo tin:>.tll ........ IhI 
"""" Il0l\191 lOt Ihe ooc~IHOt. '" ;1 -""""" ..... . ........,.1'" "" .... , 11_ ... 1M .... OO'P v(ll,. for the I>oti 
.""taI dtHoclion oi""i, .om~in. II"" .. ..., II1II di..,~ 
.. ~,,~ ... I II ..... h .. ~.ono:y_. 

In .... SEARCH mode. I """' ............. 1lI<l by 1M 
c.. .. F_ mark. ,......,101. 10 Inoh: .. "" 1Ioe"", 
ploy ... ~ """tiM of It>u CENTER FREO conlrOli. 

Thif ...... tho- -",101 '" pOSition II'IItI't'lOl"l<.- u"""''''' 
_ ... Ot ..... within 1h1500 MH. -.:h __ and .... 

IhI ~. Ot. "" 0.1 .."td! doom 10 I ..."..,.. '"" 
~ _ IOt~'" 01 _ d>oIen _tor. Thls.-dl 
......... _ •• n<>tcll in 1M bIoe 01 thl " ..... '" 

'" bIonitong pt,J .... ,..._ try .......... _HOt ... 
.... ' Im to 1M V~Ou"",.du.!nt ret""," time. Th .. "",toe 

~ ...... ..,. ..... 0' ~ 9''''''''''' "'1M du.;.., ......... ,,_ ..... 

C.....;.o..c.\cI_'40IA 

A !iO .. Hz .......... <OfttrOI1od oocillUOf P'ovodes ., 
.".".11 SO MH ...... With I .............. """".I\Idt. -. 
I"" calob .. IOI OUtpUl h """"",ted 10 the INPUT SO n cor>­

...clOt Ind the CA.Lrwitch dooed.1 SO MHI pic~III"- is 

<J;~. willi lhIornpli.!Jdo 01 "'" furodorn",,111 "'!IV""'" 
-30dB"' __ , .... _. 

Tho __ ~ I", the I~OIA ........ 11 01 • pow .. 

paek Ot IX,""'" OC _<01 "'" 1IeI~ I DC "01'. 10 I 
DC-Io ...... toed "'C car-t ... TIlt pt,J1st outpUt 0' 1M cor>­
_IOf h tfl ... ,lor ...... couplod 10 I .... , ...... llled __ 
WIlPIin wlflC" lu,""" ' J.6 V. "0 V. 10 V."" - SO V 
to the 1.01'" CHat ;". 'nte"",, bill ..... Un 1M __ 

I>IOkl. 00"""",, DC. or AC....-.. _".""'~'''' I<'OC.O<I 
It 1M I)OWIr pock. For "'C _"...... thl I)OWIr pa:I; 
,"cI,f, ... 1t>e "'C .... '.10 IUPOIv cur .... 1 101 tho banery­
_'9'''' C>fat" """ "'" DC 10 AC _ .... Eo ... "",, OC 
DP"'I' ..... """ ......... , ...... DC ....... "_""Ily 10 IhI con 
_ .... Irvpaost ... "'" _ pa:I; g,at .... V(II .... '_ to. 
." .. te<noI DC.......,. is I ... "od ..... y 10.16 V. n.. 
_ ... 1 ..... "' .............. pu ... 0..." ...... n", ..... 

....... .,. ............. _ """" to ..... trantt_ " ..... n 

tao",", If ICON ... ' V""O'" 1tIot'6 V 10 "6 II .... . 

DETAILED CIRCUIT DESCRIPTION 

RF Sec,ion 

Tho RF lI!I:'ion ............... y Itl!qUlr><:y ... thin II1II1 MHz 
to 500 MH. tII>ICtrurn Q~" ...... ' ... lthin II'" IIPOC" 
IN", 10 25 MH •• F ..... 1t>e lr ompIiI ... CIItlIilS.. The RF 
clrcui" ......... of ... RF .--1 _'Of. I 500 MHI '-
_ 101 .... 695 MH .... 1 1115 "'H, _I f.........,c'\J ~ 

" .......... idoo b.-od mio<ct. ~ Iii ... 605 MH. I~"'. 
Q fIII6 MHI 10 25 MHI ""'_ "" . 

fM RF IItInIJ~tor is • I,mlt·typo lI ...... nor wilt> • 
~ 01 60 dB in III dB .~. ChoooctelllK: ",,,,,. ;,n­
pod.Inco '0 the o" ..... tor n 50 ll. Tho 00 ~'" I of II>e a .. on­
u~lor 0""'-''' .... ,., • low ~ lill .. ",ode up 01 • _.,. of 
incIuctor. di'fTibu~ on one'" 01. """tId circul. board • 
.. illl .hun' COI>OcilllnCl 1(I';orounci pI_ Of . .... Dock >ide 
........ circuil '-<I. 

n .. fint mi ..... I b<ood-blnd tIoubIt bo' oood S!a<' 
..-. .... do _lobo .... hybrKl ~""th ,1"", _ 
OW. Theoretiollly. two input ........ ...,..._.., .. pm-
r:l>c:e .. 00""" /rgm II>k ........ _ This OUIJIUI is tile two 

.......... "'-"=_ The """"' . 01 .... mix ..... """" to 
695 M .... z by two blndr- Ill ...... Co_NI _ Ihrou!tt 
...... 1de-ba-o:I ",;"_10 _I 6 dB 

'_. IU~ HI< .. • '" _'" __ ..... 1< __ .. 

....- _".I~" ~ ' __ ---"­
....... V ... ' •• No. II.N_'-' 



Tho 695 MH. litter It • eomt.-li,. tvI>e lilter' • ~ I. 
~I,;o NSSeS hq-.er order p<d>aOOs 01 iu fundlnlenl8l .• 
-=ond blindPH' fillet (con""ing 0' L I &3. L 151. _ 
C151) ;,. u>9d In _ .. , with "'" 695 MH> /;Iter to itt,,,,,,...c 

Ih., 00 • ..,1 Ix>nd ,eite'i"" _",,""iSlic. '" th. l il tefl. 

T"" ~ """",,«tel cons .. " "I • 720 MHo .,..,ill. too 
Old mix ... ...:tlon. The """"""t circuits for th4t .,..,illo.o.-
_ mi ...... IUI'Ied tramm;"';on li<Ie .........wn. CI81 
,.,jum !lie QtciMno.-I~ to 120 MH >; C I n (po<I of 
... ;die< c""",t) is ltdiu.1Cd far best c...-.ion ar mil:< ........ 
_ OO .P ..... 11385 Is • mix ... biod .tiu_. 10.- dlodo: 
CR167. 1111 01.., odiu_ lor m"" ..... m ""\pUt.,..~ 
""" oUio;ienc;y. COl. a<:t"" Ll71. IU ..... the idle< I:Ot>I< 
circuit to H5 MHz to """"""" !he imago 'ign'" (695 MHz' 
Z5 M H.) """"W. 

Thefe is ..,.... "'..,..action 01 Itdj""m..,lI; d"""I"' •• 
• ft", on odiuWO'lO<l' h ... -. _. ,he "",Wa'<>' tr~ 
adjus_L CI87. "'ouId be _ltd 10 bn.'tQ In. .,..,(II .. or 
,, __ 10 720 MHz. All -,,,.._u In II\(! mixer 
oection .. "" f.,.. """imum OUlplJ._ 

The _ IouI """ilia..". COI'lSltU <>1 _!obI. tuned 

"",illator 0113. ""'.'i"" omplili<!r .togo 0115. ond I co ... 
Slal1\ ""non' SOU~ 0 106 lor the "",ilia..".. T"' "",ill.nor 
hoqu~'>cv I. CMtroliod by • .,.iable c.peci •• ", ... diad", 
CRIl2 IIrld CA113 in ....... with C112 . A ~,~ng 
_ voItogo;. I,om t!>c "''''''P _~tor CO'l:ui'. io appli<od 
'" "'- IfI<>del. 01 It. _ diode<- This negt.;'6-901n11 ...,Irago 
incr_ tIw diode _ bin """ dc>crflseo tIw CIIMci""'" 
of the diodes. o.:ru.;ng the di<l<k QPItCI'..- :,"'"._ 
1M OSCUla",. troqueI>CV. 

The _ voIQgc .0 the iunctl<wt of m. tw<> d;we. ru .... 
from 0 V 10 ...... ,-45 V """,litudo. 10< ~ .. full I,-,"""Y 
>PI" (seARCH position of the FREO SPAN seleclo<). 
loword on "",pli\ltdr of appfox im ..... v 5 mil .. tho FR EQ 
SPAN MHlIDl1I .. Icc"', is docr .. oed to 10 kHlID11I scI· 
""II. AI the 0 Hl pOSilion. the "'pul ""'"" ,q,.1 10 t!>c 
dil.>d<lf btooo, .... """,lanl DC ~ Old """ ....,illn", fr .... 
QI*""I OU!ptJ' _ consunt, Fo.- all FREO SPAN 
OI!Ieetiom o!l. INn SEARCH. the _""'toge is """" 
tered ...... 1 ...... DC ~ set by the CENTER FREQ 
convolo. 

A, ",f\' H:>llIly _. the _ ""''' 10 It. d;.,de 
~lnction ;, "'. by tt>e _.." $hjtper circui ... so it will 
prod~ 0 Ij~ l~ue""V do ........ wid, "'" li,_, """"e­
"",nl 01 ~>e ..... ..-p deflc<:.ion .01"'9C on It!<! CRT. A lower 
_Iitude nt931;"'-go;"II _.." .o!Uge (01)001 _ 211 to - 1 

'To.·..--. Qrc.,I, ~ ..... " ___ Ciowiu".-.. 
,_ ............. -,"""-«1. 

111 Is owl"'" .. bIoo III the ~ of __ .or _il ...... 
0113. Thfs increasing bim vo/Iq 10 \toe bae-wlIoocUll 
;',nctioro. '"' ,h. frt<IUtnCy Incr .......... obili' .... the ....,illator ........,. 
.,.,.....,.. ""\pUt. This bi .. .01,- ;,. li,-,- ,omp ,idlng "". 
DC bi"" .011. tl,., ~ bot IIdjuSle<i wi,h II>« Swoep U".,.,· 
itv ""iu''''*'t R8SO IS-~ Circultl to compen .. 1Il 
tor """,Ii_itv noN' tI .. INO froq""""Y .....::I ot .... df<. 

"'" . 
50 M Hz Calibrator 

lloe 50 MHl C.hb<"01 is. ovo'aI con"oIled "';111'01 
The "",,11.'0< io I "",ltn.;t" .. or with ~'" co-y ... 1 IY913) In 
... i .. -..;'" 1M I~k 1001>. Th. outpul of Ih. ooc,ll.o.or 
is., by ocI' .... ""II "' . o><:ill .. or cu".." w"h R905. 10 till 
""!po' ' '!I'I, I OQuai. -30 dBm. Opor>'ing 'cM\~ Orc 
wppliod ""IV when S55 i. cia-!. 10 eon .. , .. blllO"" 
pow ... Th~ OOIPY' 'mped"l<~ i. cI,.,>QOd 10 75 n by 
"",.i"ll;""""" ";'01I,om R923-R9281<> R91'. R!l29 

IF Circuit 

Th is -"on 01 (I", cirwitry con ....... two 26 MHz IF 'm"Ii'''' stages. I 1 MH,baAtlp.:m I~ ..... JOMH. 0.:111_ 
and Ihn\ mi .... ' 109<. _.5 MHz IF ....,.il..,. .... n.. 
IF (25 MHd from 1M RF module iscoup'-! th.OU~ T2tO 
10.,.... ,..e ofd~ ga .. MOSFET Q208."The oocond 911" of 
0208 <::Ot\I"IOICII 10 "'" CcMleclo< 01 0204. G,'" <>1 the duol 
9"~ MOSFET I, a function 01 _-' COtOdu<:I;'hy. which 
CWl "" corotrOlIO\l by •• tylng tho bi .. on """ 01 ~ .. duo! 
911"'" 0204 corolrOl. tt>. gom 01 tho $Utg\! by ,,!ling tI.. "-" -
bI... 100- One gall <>1 MOSFET 0201!. 

T, ..... tor Q2<H. "",. Q232 _ 0271. dll tr,bute the 
_! .. In 01 "'" IF ",,<>oiL A. 1M GAIN corotrol ...... 
",.....,.;l lro .. 1ed lOW""" - 10 ""'to) U260 evU in r."L th .. 
U2<lO. _ fir>ol/y 0208 10 dis",ibulelM 9IIIn P'09' ........ v 
th, ..... ttI!I IF omplil .... 1ageI. 

The 1 MH, !)arodpa>< Iii_ <»M1.ts ot too, tuned _­
lion. coup led \OVIthor by C222. C22'. ond C226. The 
r:Iego"1lol 01 coupling (adju .. .., with C224) ....:l the ,eoonao" 
h "".......::y 01 ew. lice""" >hapeo the __ cllwaet..-"tc 
of tho flI ... lloe lilt..- is "",.d lor. ''', 100 ,_ with 
• borod_ 01 1 MHz and an off-bond "_.Ion , ... of 
oppro>cirn.le1y & d8 .- "" .... ""'" _I Circuil 10< a 
"'.., of ..... , 2. dB. Thlo provides • r.c.troIlIy """P ok .... 
$IOOfc lor ,.,00 image ,ejOICIi<>n of the int«mediatlc f,e­
~. 

The oecord '\II!IC of tI>t 25 MHz IF c"",i ... 01 
I"tegr.tod-clrc:ui. IF amplilier U24() with its i"",,1 """ "" [­
PIlI ",ned 10 25 MH, by tra .... fonnc:.-. T2.0and T248. G.in 
01 thll ompliller '109< is controlled. \tI(ou~ om. by the 
IF GAIN control • ""","",.IV d .... ibed. Cun .. " th<ou~ 
0232 ..... the vol,. . 1 \toe funcllon of R1301 _ R:/36. 
Whim sea !he vain """lrol 1IOIU!It "' pin 5 of U240. 



25 MHI "Convtlr'le<i .u-n '0 5 MH, IF by mi>ci"ll ~ 
r-- 25 MH~ IF OOlPU' lrom T2~8 witll 30 MHz In tho 3ru 

mix ... ''-90. 02S8. 0252 and it> ..-:i~l(!<l circuitrY corn· 
pri~ tile 30 MHz "",illato •. T252 i. ~ I.~y de",,· 
mining component. odju.ted to 30 MH •. The 30 MHz out· 
put of IN 01<;11 ...... _lied 10 __ II-'te 01 dull ~ .. 
MOSFET 0258. modulalrS 1M 25 MHz IF ""', is IIIJII*' 
In the ~ gate at 02S8. Tho 5 MHz difftor""", I, .. 
."ency is coupled "'..-au;. """"'" , ..... '- T258 to 
_11I""U26(I. 

- " 

Gain 100" "" 5 MHz IF i. conIJoiI<!d througtl 0271 in II>e 
same WIlY as !he g;.ln 01 U240 i, con .. oIled. 611",h, ... 01 II>e 
5 MHz IF I, tile same .. the 25 MH. IF '*'<ll>a!ol dCt"'" 
minot! by ,he I MHz bandlIM' filt .... 

Th," ' ....... lion _.,1:1>, "'" ",I",,,,,,, by RESOlU· 
TION "";ld'I S515. w1'Im """""""" II-.. 5 MHz IF output 
Itom T260 ",,""" directly (f.,.- 1000 kH ....... tionl ... 
mirtedy IIlfough _~ !ilbn 1l00~H~ _ I", 3 kHl) 
In the b.ooe 01 ...... lilie< 0370. 

F", 1000 kH. "-"ion. the 5 MH, IF OUtpY t of T268 
;, c"""""ted th' .... II' oom >witches 2 and 4 (P_ Supply 
Oi...,,,,,,) d;r«>t IV 10 "'" _ of 0370 (Lo;IUne:or C,rwit 
0,,",,""'1. Switching the RESOLUTION "*'1Or \0 100 
kH, poo;tk>n 0p60$ cam. 2 and 4 and 01 ..... 3 and 1. 10 
_ Iy "'" 5 MHI IF '0 "'" input 01. ' 00 kHl ~ 
fill ... The output 01 "'" til"" ;, _Iifood by Q29-t """ 
_ lied ttvOl4> com _itches 11. 9. 7. Md e 10 "'" b.ooe 01 
Q370. wt.... "'" RESOLUTION...,\OI" is~ 10 Ihe 3 
kH,. IIOSIlion. com _itm.. 1. 3. 5. fl . 10. Md 11 _ Md 
odd CI>e J kH, uv>taI fil"" in _ ... i1h II .. l00Uh filt. . 

The 100 kHz filter. lik. "'" 1 MHz fil ...... como.ts pI lour 
wntd soc.""" """,pied '''9''11> ... by C21IO. 1:282. C184. and 
C286. ElICh ...,Iion 01 tl>e tilter;' odjulted I ... boto. bond· 
".... f"8IIO'1tt. Tt.;-r. i. about 10 <lB to .. throug. this fil"" 
'" !I>t outpu. from !he lilt..- is "",plifiee! by .. _band 
..-pliller 0294 10 CQrnp ...... te 1<)( "''" 10 dfl s9laI loa 
this prcduoos. rotatNoly tonnMo, ,;gn..!"",p!itut!o on !he 
difPlov ,<)( t1>< th,.., RESOLUTION tei«!00" pooition<. 

Glting Circuil 

Tho 1II,lng ei.""" i •• diode twodsiot ( .. ,II> swild'li"i d. 
o;ui try l in _ ... wi'" !he 25 MH~ IF ''11''>1 patlt ~ .. 
ioo;ottd I)e,ween the OYtpY. 01 am and lhe 1 MH< Fillo,. 
"""' I n ",Ii •• ted by In e~t .. nl liv aopti«! ga , lng "!/fI-1I . tho 

c"cu il t imor {/a'" "'r~ '" bloc~. tho 2S MH, IF to ,1>0 
1 Mli. Fin ... 

WltII G ••• _lect", -'tch 550 ~, It.-OFF ~tion..-.d. 
....( V '"t~ pulse appIood '0 !he G .... TE 1J5Ol <:"""",,, .... 

Q954 switch .. off """ ~4 t",,,, on. Thi. oc'"", back· 
bia ... OOYpiing diad .. CR9118 . CR949 and torword 1>< ..... 

>hunting ,Ii"" .. CR946 I nd CR9<i7 so !h. gating circuit is 
clooo<l to tho IF ,igna l during th~ 91" pul .. period . 

When • d"ICt coupled 11111 s¥-..I sou"", i, con....:ttd 10 
!he GA. TE connec .... and the oeIect.,.- _iun S50 i, in \he 
ON posit ...... "" DC coupt.d _ impod."", _.ee pi IN 
111'. -.itnaI pUll. "'" bl .. pi 09« up ''''''_ ground IIOIIn· 
.~. wt.do owilthH0944 on..-.l 0954 oft. OU'ing-"" 
01 !he !p" ""'"' Itt. glt. i, th .. ~",. <tOO«! .nd '''' IF 
signal !lots th, ....... The _,;n, going ~ V III" '9'>1 
then _;,dIH Q944 off...., Q954 on ....... ;,;to ope<>. "'" got. 
ond allow. IF "9"aI 10 couple lI>,ouvh to thl 1 lolli, FII •• r. 

OM8 """ cg.tg Ire odju5t"'" I", opt ;"'..." cirOJ" 
hII.""". 

,,, ;,ppIlcatl .............. thl 91'. "9'W "",reo dolllY t, ..... i • 
.. "obI<. "" OIte eo'OJ" an be f1>O'HOII so It is ~It., Iho 
rltOiution 0=1 ... O,.conntc' tho ,.."'11 <:"",,;,I, om P20B 
....,"""'"'" It into P370. 

Logarithmic Ampli'ie •. Linear Amplifie< and Video 
Detector Circuits 

n ... ,-ithlnic an,plilic<cxmnd' tIIed....,I""",, dy ........ ., 
r_ 01 tho 1401 .... to " 1<.,.' 00 dU. F .... 1I"""ol.m"'ih. 
""lion .... Ith .. Ie;ost 12 d8 dyn;Jmic ...,. per 'U9l ...... 
connoo<:ted in ~ .. ptOVid<- this 60 dfl <.-go. Eadl pi 
...... rNe 'Uo!IM is _..t .. on ~iOtiontl ..... pl1f_ with 
.to "-I ~_ CRil a function at" ..... _ . Inpu. 
re<i,Qnoo inc<_. ct", o9...t !No:! ..... '11 I. wtlidt ~ 
o..c. "" III'n 0111 ....... .... ""(>I,lioddi."" ... Fit- 3·2 
~Iu,U-.'" tho booic __ lion of edo """"ifler. 

• '0 " 

Jl " '. ~ 

" -" JL 
" /.7 IfOUl '. ,-'. " 

_,i" 
III - Oy _ __ of dlod .. 

...... .... ""-,--of II,. liz. _ RJ. 

"" 3.2. _ .... d __ ........ _ of _,,"'or ....... ------



Chou i, Oeocrip<io,,_1401A 

Two diode<, """"""ted _ ' I<>-bock on<! "unled by. 
.148 kO rearn--. In pre-b~ by. voltage dioi<!er ""', 
..... 1< be_ - 1(1 V ond H(I V .... ""ie>. 00 the dv.....,ic 
resI<_ 01 rt>e dio<les in combino,i"" wil!>!he 3.48 k{l 
""',,' ...... ,or and !he 200 tl .... ie<....m"'. ",,<Md • .., io-
...,. ,..if,~ llt;l I<> 1M 01>""_ .... plil;.. of _, 
960 O. G ..... of !he ""'pill ie<. under ............ irop..'.;gn,r 
<;ondrtioni, It I!>"uk>rfllObou. 4 (Rf/Ri or 3.8310.961. A. "'" 
r.ignaI level I"",e""". Ihe _-hOM"" rt>e o;Iiodeo ;~. 
...-I the diodes W' oH. Th;" inc._ the in..." '''',tanoo 
CRII \0 "","-" 3.8 t il _ d~ 1I>opn 01 U ... ,. to 

.,.,." one '" ""Ity. ll'oe!J"i" of .... Iog .... plllieo ."";;;.;;.;; 
in obooJt , 1 dB .,.., ••• uning wil!> the I., ft09r •• 1M 
input ..... level I,""~ I Tn;" pro<lo<:ti on outpoJt tI, •• I!. 
"... to Ihe kIgoi'it!>mic lunction 01 tho i"""'"ign.1 """,I~ -. 

0t!>r=in9 the LIN """,,",uon "" the vERTICAL DIS. 
PtA Y owitch owIieo Ihc 5 MH. IF ClUlj:IUl ftom 0370 to 1 
I.....,. .... plllie< -..b'ing 01 056 _ ~. Gl in of I!>" 
.... plllie< 10 te, by R55 00 Ihc diopll yed ",nplitLodo at • 
gWen ....... in LIN modi oq.Jah Ihtt omplitude ot I I!> ___ 
_ 0CI'e<!fl .;gr.oI In lOG m<:<1~. TI>I .... plltude i. about 
10<lBdowro. 

The> video d~lOf consI!." 01 diodes eR81 _ CR82 
"""nooc'-' .. • vol~ cIoubIef to prnyio;lt ~",. eff( 
ciencv. DeleCII><I._" Oppliod. th ........... i"..-lol1_ 

-• , ).!, .. 
.J 

" o I ,> 
" / .. - • 

'f , 
!SWU'MOO~ EXT." • , , , 0 EXTTR,a , 

(RHRUN 
, 

.l- • • -

084 . to tho .... 1" ... 01 .de.> ClUtpoJl ."phh", 076. In 
SEARCH mode. 11>0 po$itift..golng no"'" nom ",. frt.. 
q.rencv mwI<..- _""" is..,-.pllod I<> "",,,- 01 076 _ '--" 
""""'tote> U,. ,,;dOG-- A posit"" blinking "' ..... dun"\! .... 
1>'_ lime. ;" lOI)pIiod ~101l1l with ,h •• idoo ..,.... '0 the 
omi,,,,, 01 OU. Thl. pul", ",itt>; rt>e dl>l>l.,.,. o il .. """ 
durine reltaCe time. 

Sweep Generator 
11", ......, """"atof prny;o", • (I 10 5 ..011 _ _ th 

",1\. to dme rhe ~ _lIlatot in "'" 140lA and fI,. 
I>oo-i,,,,,,,,' _ cir<:uIU In the can"..."'" oscIl loocope.. 
Tt>e ......" _.,,,, c;.wi, 0100 ". ... 0Ie<. bl ... ~ing 1"'1. 
10 d,"" ,,- .ideo .... phlie< inlO CUtoltf ..... icto .,i' .. tho 
d;,pII Y off ..". .. n dl>f"" retrace limo. 

Tn.- "..,.,.. ot ~,.ti"" _ & prnyid""; FREE RUN. 
TRIG IN. _ EXT IN. S- ",to Of the 1.- ",n and 

""_ tri9ge< mO<le io """'inuCIU<lv vllfilrble from """OX· 

.... ... y 100 """"""'oocond to 1 rwtep/..:ond. 

The _ 1I'f"""1lt<)( cifcult "",,1O'in. two "OV,",O" two­

input NOR lliTo IC', """"oiling '" ~'Ine a Milk!< 'UfMJP 
and doIby pic~",tf IC. '"' "",,,,'lanai logic <li09''''' il il ..... 
trot«:! in Fig. 3-l and • riming dilgrom 10 ohown in FOi. 3-5. 
WhM Inpu. (pin !) 01 U520 " n90 (90(00 0<11. .... IC 

._, 

• -•• -'- • .rL ----
'/ ) 

, , • ...... 
l "-~~ 
r , ,j 

• • / - J"L IC ........ ' 

. ... ~ 1IionpIi',,,, ..... __ 10< __ . ..... 

3·, 



OUtpUI (pin 8) i> • _ rwnp ",nninQ I",m 0 V 10 th9 
r--. rel",_ ""'~ ... 1 a1 pin 601 V520 wt.ieh. In mi. ClIS<'. i> 

6 vollS. _ the OU'l><'1 _100m v<!!lUge ,udle< thl, 5 
volt reloronoo. a ..,..,1 flUl .. I. oenoor.I'Id ou, of pin 4 01 
U520 wtlich Ilips • "'08IJ 1/1111 uener"or (nw llivi\>r"lorl 
.-.d \efmi""..,. ,h. Inpu' 11010 to pin 1 on<! tho: ou'pu. <;;:Nt 

IOOtI, volto\Jll. Aft ..... li~ ed holdoff P*'~. tho sw""'P lI".e 
gene<alor Ilips bo<~ .-.d pulh pin 1 "I U520 hq,. n.. 
Mill ... "''''''' IC "'"" ,_ th<r _ ~linQ process.. 

Tho fr>l'-"'lr "",,",once '" e.ents .-.d 1I>e liming d...,."," 
"I Fit- 3·4 desuibo the _ ...... ',,"\1 ~ 

U!i20~ I .. ,,, .. t. 
'" , 
.~_'k_ ... ' 
• _____ '1 ____ '1 _ _ ,_ ... , 

~----J"-----'L __ 

I. U520 rfIqUirou posil;"" golO or hirjl inpul on pin 1 to 'I Z 
.tart 'to _ ' OOtl, fUnup ""I "I pi" 8. 

2. When ,ho OOIf".Jt ....... ooth vol.ogo .. _ the yo l • .., ... 1,._ lev .. II pin 6 .• ,1lII"ishod by tho volUl9O divid..­
~il •• PQSiliveijOing. II><>r1 oo,,,ion ,_I pul ... i>_­
MOd oul 0' pin • ", U52O. 

3 . lh ....... , pul .. ;,. applied to tho: Inpul 0 1 ...., NOR 
{ltlft lpin$ 7 Ir1d 9 01 U5006 _ V5(lOC) wf>ir::h.e ~I 01 
two flip-flop circuits. "'" ___ pte ,......,.,. _ the 

IWCeP hold"tf gren<:f""Df. 

4. l h. pul'" _itcl, ... ti,. IwO ger-cut"". P,n 4 01 
U!j.008 ",'Ie"",, low. which 'ermin'In 1M "",1OO1Il yolt­
ago outpUt QI Mil"', ruflU\> IC USZO Pin, 3 aM 6 Of U500 
... llch hlgtl_ h<>kI tho! !JOt. ~tor in mis >tafll_ 

5. Pin 8 01 NOR go'" U!iOOC ... ,""IN!. low. Th" low i> 
dirK1lV _lied to """ input 01 USOOO .-..I """"led 
throuW> CSOI to tho ,,""" InpJ' 01 1hI NOR ,..., to flip 
"'" I>oIcIoff ,.......101'. Pin 1401 U5000 _ .,.ltcheI; hq,_ 

6. n-c d,_ Off CSO I df!COY"J through R501. felling !tie 
Input Ipin 131 i/O higl"l. n.e "",,,;"ibl31o< ... i,d, .. b>ock. 
",<><Iucing I po,itlye hoIdo!l pul,. "u, 01 U5000 with a 
0..,","", equ'" to the 'ime c""'otanl oj C501 .,-.1 RSOI. 

7. Tho _, .... hoIokrll ~Ioo 1PI)I«i1O input !pin 61 of 
U504B _. \hi IlOtpu. "I this NOR 1IIr1. low for \hi 
w,~.1on 01 tho " .. 100. The other input !pin 7) is _. he-­
""":Ie it is con>fCted throurl> RS0110 1>'" 501 U5006. 

B. At tilt end 01 tho troldott ~I:Ie. both """'to ... ~ low 
_ tho ou!t>rJt 01 U50iIB ...-ile",", hi9f. This hislJ1 is in­
...-ted by U504C on<! oom inputs to U504A switch low. 

9. Tho 1lO\iIU\ 01 U504A goes hislJ1 and t"9\ll" the_ 
1IIr'" grono<I1Df. Tko IlOtput of U5.!X)6 tw,tch" hiOh. wl-riclr 

Y"''''' ..... ~ .. ~L ... ",,1~ r .... " .. i,~L h,;" 1) lu Uti20. 
Tho _ , .... ts its "'''''P. and the __ pr ....... ""'""'s. 

n. 

" 
" 

.. , - -
pc = , - -

10. f,eq,roney or _ .... 1ft or ..,.,. __ ....... 
..,. by CU".,'IL ~ Q50J6 _ 0SJ2. Tho ........, liml"9 

deo>tnd. on C520 ond tslrnn' """"" 0S36. AI !hi SWE EP' 
RATE """,,,,01 is rototod ~.-dl ground. mor. tslrnn'" 
"JWlied by 0536. d""","'ng the d1..-g1"\1 time """ in · 
crenin9 the ~ ..... 

When ..... SWEEP MOOE .... i"'" i ..... itd>od 10 II-c TRIG 
IN pooi.ion. pin I 01 U!i04A is ""Ifed higlr .-..I rMlllr>'I II;';' 
""til. __ I;oe "tggrer pul'" is appIiOO .., ..... TRtG IN 
con_tor. Pin II of U5ClOB is .... pulled hq, • .-.d ""'the 

,., 



Circuit o-rip';""_l 40IA 

_ 11"'" mull",il>r~1O< <tat/! .., , .. "",tpul 10 pin I 01 

""'"""" geooralOf U520 is kM, and no iWft'Il is gomer.ted, A 
_tNe trigg<Y pU"," to ~,. TRIG IN con"",,"" i. inwrtIId 
try 0514 _ pull, pi" 1 of U&I4A low. Thi, ""III JJir> 1 of 
U501!A"9> and fllp'!he _ go .. 9" ..... .tI)(, "..O<Iucinq" 
I)OOiIivo: ga", in.o u.. __ "I.,.tC. US:/o. n.._ 
__ '1)1" IC """ now ,1IIr' its runup '" 1IO""'3te ~_ 
<>"11>\1'. 

Swiu:hlng "'" SWEEP MODE tn EXT IN politi"" 
IJ'"OU/'ds pin 6 _ pin 3 of USOO. TIHr ""'11>\1'01 tlwtlW<le\> ,..tII goner.tor ••• pin 5 of USOO6. I<:d<. ";gIl and IIw "",I· 
put 01 th~ _HI> _0 to< runs '" it> II., 'Ute _lack .. 

Frequency Span and Center" Frequency 

s- ... Itogo. !<em .i_ the internal __ """ 1)1" 
on ..,. .. molly IPPI'-' oignol. i, anenuote<l • coli\N&.ed 
-.oM bV tI>e FIIEO SPAN IoIHt/OlV .. 1..,11)1" ciro.ri'. 
then """,iod .... ro.>vh an """"",ioN! ...... plilie< to ..... _ 

rtr_ l'Itoui •. Th. ~ >pan of the display ~ 
ern the :om"",,,, !he __ illOlI)( Is _, by the_ 
¥OIU9". n.. :.np"Iu<hI of .... _ vol'¥,;n turn.;s. 
lunction of ..... ~nenullion .....,1«1 by ~ .. FIIEO SPAN .-.. 

, , , 

A simplified tunctionaf eifeuit ;, 1I1u'''",ed in Fig. ;J..S. 
The >weep .or. II oenternd .<lUnd. OC .orl0g0 _ of 
0'«111>'" 1he ;"""1;00 of 1l!>l4 _ Rf,49 bV \lleoO'''V.''1 '-.­
cuneo" """rce 0540. The _ volla\lO .... plib>do .t tt> .. 
poinl doIpend. "" ~~ ottonuation _,tched in try 11K> F REO 
SPAN MHl/DIV oeIect<>r. In !he SEAHCH mode. (his 
:>mplitudo II 2.5 V (-1..1S V to +1.25 V!. Goin 01 the 
_ionaf :>mpl il;' if. 1he .. 00 01 tho IHdbock tfli.~ 
(R5581 to the inpul <esi5_ IRSoI9) whlttr·" "",,"'Olen' 

'" 20 kOIlO HI.,. two. This ".. .... ;&:s a 6 V __ ........... 
.... 1 of II>e -",;ooa\ _lilie< 10< ..... _~, 01,-
w;l. 

Th~ oenin9 01 CENTER FREQ MH. control R25doter· 
m'_ ..... offoet ct.rn .. , to .............. 1 of __ lionol ampl~ 
r .... U574. wtli<:t1 tkiwes """,,,'iONrf ampll! .... U55o! . This 
OJIT..,t and .......... , .... , aopplOod I>v 0540 ..-e IlOINI>Od I t 
1Iw InPUI to U5f,4. The "",tput OC refer ...... _ 01 ..... 
_ 'II"1II> to "'" __ "'- circulI _ tI .. ....,ep ~, 
lito< i, tl>r!t..1o< .... if"'" hV tho em ... F,.quenev con,",". 
ond ,.. ....... _ .... t~ of ..... _opt oocillotor. Tho 
input to V564 i. thto ........... ing poin t lOt CerI"" Fr_encv 
contrOls R25. R26. _ <alibllt""" adju.tmentl R550 
(Seon:I, CF) _ R5SS lCF C ....... lngl. 

eontfo! 01 the _ '*'1 ... if. P" .... _ ""en com 
.. itch .. 3 and 5 we tlo..,d . T __ itch .. "'. cfoood "" 

'-' -

-
tll,I 

~ .. -.... ;~.::..,'---'-:;;---. 

)L 1_'_' T~=-

. __ ".,c.._ 

-



all pool ....... of !he FIIEO sPA N MHz/DlV oeIectot eJ<CfII:J' 
SEARCH • • n this "",",lion, !he centrr I~ is control, 
led ard ClHb~wd 10 250 MH. by Search CF 8djustmenl 

"'" 
Mari<ar Genetalor 

rhe morl< ... _,'" »<"",01 .. . IreqJency notch on 
!he SEARCH modo di.,i.a'y to indicate tho CENTER 
FRCQUENCY <O<1trOI ~!ting. so th. d.>ired portion 0 1 thi: 
/n:q""",,,y 1I>Oe\f'\Jm wi ll 1:>0 displayed who<> 'h<I fllEQ 
SPAN .. ..,.,1'" i ....... itchod from the SEARCH I" MHtlDIV 
.. Ioetloos.. A I the CfNT[R F REQU ENCY is lur>t<! thrw~ 
ilS ranslO. ~,. Ir"""ency ""ttl> Dr markor """"'" ocr"" the 
dlspIiV . 

n.. ........ 9"f"O""'" .",,>ion of double romp':lr.nor 
V500 ond NOR,," U5O'O. A "'ncliorlal _ d..". ...... 
"'own ;" Fig. J.6, Rtf,r '" _alioc 4 in the OiolgrJm. 
Sc11D1'l .,." The _ _100111 .oItage is rompored 
.;"'1 III. DC .... II>JI Ievol of the CENU R FREOUENCY 
conll'oI. and ,""",,!he_ voI"""'PlilUdo~_ 
,.1 .. __ ,,1 Ill. CENTER FREQUENCY control," 

OU\PUI is.tpplltd '" the inpul <>l "'e NOR gatewhic!> "'.,. 
duces • """" "",",I'" OU!pu1 "" ..... TI>is pulse or go1e is """I'" to 1M video _IiI .... <Ia9', _ ..,.,.,..... AI • no<ch 
on theditplrj', 

1 (;~lntll .1I~D ..... I " I "~ , 
"o~)l:~ ". 

-~ "~, , + 

~ ~. ;--;;;: r=- ~. 

_ . 0 V 

" 
", ,~ 

~ 
_u -
.~ 

,,~ ~ 

+ --

Circuit o-.;plioo>-l401A 

CENTER FRED I R;!!;) ~ ~"""I ompIilitr 
V5H, ard FINE IR<'6I. control the DC inpul'o'OlUUO "'. 
oec:ond """.' i<)nol amplil ,.. U584. The WII>J' of U584 
<II ...... one sideof the twOCGml*" "'" US9OA-U5908 ond 
U5!lOC...IJ5900 (pin, 2 ond 91. Thio 'o'OI1lIge (be!Weett 
l!>P'O.im.",ly 0 V _ _ 5 vl .. 1S the bias,.,.". I", U590A 

Itld U59OO. 

A r>Og>live-gol"9 sweep ramp ,,"om 11>0 ootput 01 U5S4 
dr"" th' 0~1e' side 01 the two <","pont"" (pi"" 4 Otld 6 
of U5901. This oegM~"90inIi 111>1\.090 ra-np is 'Iln!1ing i''''n 
opp,o. lma.clv 0 V 10 -5 V. With "" _eep ,,01(09'! i"ll'J'1O 
..... """'P¥1'lOr. tho biK I. the ""'" of U590B i. about 0 V 
..:I """"" .. of !he rl",ider netw<>rk. R591 Itld 11592 to 
-50 V ""PI)Iy. ~e bin •• tho ~ of U59OC .. Oppr"ox~ 
""'.tly 0.2 ...... more ""9" ..... . U5o!!OC ..-.I U5908 ... ~ 
.,..,.","'" condu<:tint or "" . ..-.I 1J59OA and U5900 are oIl, 
The bin 01 U5908 "about 0.1.oIt ~._ 11>..., the bl,. 01 

"""". 
.....,"'" t". _twI1O'" _ YOItago .--:toe< the nofeo-­

enot YOI1>9O .. , by the CENTER FRED MH. """ .. DI. (on 

...... .;do 01 bo,h ~'TO<" the t"M) ""'"_ • • "'" 

.,tC!I "'10. ~.IO< U590C .... 1,15900 swilCh a "'­
voI« bctore _.10< U590A _ 1,15908 switches. The 

W1;><>' (ot oin 11 011,15901 01 ~.'" U5!lOC _ 

• CoMpo. • • .,. 
-'-, ~~ ... 

, JL -
"" " " VlD~D 

W""NG 

--' COW"'''ATOfi 
~, - p • "" -

-~. 

TO SWEE.&HA .... CIRCUIT 
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U5900 • ___ a foxtlon _ ('-no o' 1M biao 

dill~ be_ aJn"OpIrIlOfsj INrI m. OUIjA/I {pin ~I 01 
~_U59OA _ ~.""" h9>_ 

"'" twO ""lfI<lto. __ lOCI In lime _~,..­
oppIied to II", input 01 I'tOR 93" U5040. TM OIJ!pO' 01 
m. NOR pte is a posi , .... ",,1M du.inQ 1M tim~ 1M ...., 
irowtl '" ... 10'-""' lOw, fhio _!ho. ""t .. io:applied to 
tIr. "- 01 OlG aM ,,-*, • d>,o. il l"'oducoIa ~ . .... 
....... .... 1M d;.,ploy indI<; ... ", 1tw p*1_ 01 \hO 
COllER FREQ MHI _.rol .. s.~ IN fREQ 
9'AH MH"OIV -.0. on SEARCH posi.ion _ cam 
_1_2,_,_ 1~,whi(:hd~" rnan-,......alOf. 
__ cam _itchel 3 _ 5 ... II'>e DC ,ok •• .,., ..... 

of II'>e _ -"",Ito ~,' ..... 1M ....... ttIoc-.cI by !". 
C[NTER fREQUENCY MH. _troll. 

Oi<xlei CR~ ...-.I CR597 ~ the "',,"". ", die 
Iloubie """-"tor t" -.. Il.8 "011 _ lIoa .e! ... oa: 
.. , by U5IIOE, or 1Iboo" 1.0 ..... ' ...... 

'The __ ,..;HoW __ ... -,i __ ",.-01 

......... 10 ito ~ <Ie_ ...... corn_ .. to_ 

'. __ h • • " ___ ..... ' , ._ .. 

Co«_ 0:00.-,. _ .......... '_ ,, __ c--a. , .. ,,­
..... __ KMO$SoOO. 

.... li_ ~ OUQlll'--".-timo .............. Tl'III 
nanlineol __ ....... """' __ , is primoriIy _ 10 !he 
~ _i....,. drOdo/l ......... ood 10 --r 1M __ -
"'lOr ""-""'<Y. no. 1_ ..... , • ..np !rom !he _ 
,....er"'" io • .......,1 ..... ~ by \hOI _ III ......... 1' 
.... linear- ,,_ ell.,. is produocd 0<1' O. tho _i~ 
lalor woth!he h ... i.z ...... 11M/a'n _, ..,. ... 11", ......... 

A __ *'" 01 110, IWO _ ''''''' 10 ~Iunrtte\l in 
Fig. 3--7. 

The __ "'- cin:urt ......... 01 ........... dMcleo-
<Iro.t" ... -...... ~ __ tIr. "-' ___ .. 

;,CO in ..,phn4e fr_ 0 II to iII ..... !i 11 ..... _ n ... 
di""or C;,W!t ..... ntl' _ ,Minor ".tworIt .... i, pan 
01 the ""'" ............ lor .. _at ..... 1 _,,, •• 
CIt;mging tit. ,,,,,,I .0001l:Jr'oOt to the ooe<,,/on;II ..,plif!t< 
ct' ...... !he .... oed loop goln lor ,"" >l.ogor. '00. "",-,I,. 
....... ....".... "'.\ drloe< 1M vorlobloo "..,..0 ..... ,,_In 
II>e IlIning ciro.>l! lor ... oocl!lator . 

A "-_ d...,... 01 ... -0 .... cro.o,1 10 
~ ... ...-...., in Fog. ].7_ The Inpul ,nis_ (R,J _.to 01 
.... combina'"" O. Iht __ ........ _ of R40l and R~OII 

........, by "'" ...... dloidooo c~cuil. The .c'". <I"odor 
""'''10'''' J>fH>'-I II""," tIt~, tun1 .... n I pr-. input 
..... 'oo;Jt _. When Il'oO III""" IU'''' ..... U .. ~tf""' ... input 

,-
C ..... cAIl 

"~ n "- ~:& 

./L n uz, C~.l1> ,~ 

-~ JL 
_ .. ,- ,~ 

"~ 
~ ... .. , 

m~' .-- h_ .. u. "--,,.,,, "AS) _IOV 

'm -.--
' .. J7 . .... -___ "" ____ ...... __ " . 
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r'05l>tonce to the operational ""plitlet ~ wh"", 
.-.., incr.,.....!t>o g/lin 01 ~ "ago, 

- ,.-, 

'" pr..t>ias "oIl¥ .1 .... ~ junc,ion 01 "" two diada 
(CR4Z6 and CR(271 Is ... , by R420. Thil Pf..tlias 
d<~ines the !>rea: lIOinl on an l"""""in9_ ,..,p, II 
...tlidllh. divid..- ci«:ui. dI~ ~ ........ Witll no inpy. 
__ Il0l_. "'. b ... is pooll .... "'(IO,I'1l 10 TUm_ 
CR427 off. A>. 111. i~ • .-p "',.. tow~1 - 5 II. rt.. 
voIUgo ~ ...... diode junotion is 011001 • pro¢'O<.ionIl. 
... """" ""til CR427 TU ...... on. Ad<j,t\onoI as" ... 1 "'~ 
CR421. R47.1. R42!; is_ 10 .... """"'" thn>.ogh R.n. 
R405 .. ".., .. ....".,i<Ig poioo. ol_ .. ionoI8mP'iflef 0804. 
Thil; additional cu, ..... incr_ .. e 1_ as ....... 
Ih,.,..q. RI (R8(11I _ ..... _= .... tain 01 tI>e .-npI,IMIr. 
TlM ......... nl of as""nt .od<I.I by !he letiv. dioidtr iUt. by 
R425.-hidl .. IS ..... sItJpe '" .. te 01 the brule. 

As the ~I ...... p inc~ I_.-do -6 II tI>e nexl 
d",oder ol=>il. """la,nlro9 CR4.36 ~nd CR437 culJ In, and 
so lonh OOwn throootl ..... ' ........ ing ""twark .. producing. 
"''''"''' ..... """ "0'" lor the _ OOI;illal .... so 11J",,\pu' 
frequency is 1"- w,th Im<. 

0" .. _.ion 01 tl>< _""9 s/>wItI. GOn"'""111 diod .. 
C R416.n<! CR411 , bypoos ... o" .... ,ia ... 1 .. ""Ii! .... U804 
This p'ovi<l<'o oot·oloph ... <om_lion, •• tile tw"'"P 
'''''to to d""' .... 11>0 ~op\! of 11>01 poflion _ $I"", d"",n 
the I,,,,,,,,,,",y ch""9" 01 tho "",ill~'Of ""'UI this SIoCllon of 
1M f",q,"""'V ",on whid> mPfO>'el the f,.<!ueIICV ~n 
linearity. 

The !h..,..t """"'1 sweep .01,. I."", U804 io ... pli 
fio1 by • .....- _allona! ..,pHlier COfISk~ ... (>1 "'" 
common .... 1"'" omp!;l .... 0820.-.1 aan, dr<v"", 0826. 
11829 i ...... leedba:lc (RII rnOSt:ll>C:e for ttlio ompIilior. """ 
R818 1I>e inpul resisUnot. 08J0 il • con"",,1 WrrM. 
""'''''' I", Ihe OU\pu' .... plilit< 0826 R800 ten til. au"",. 
IX: _ • .-.1 to adjulOO lor -2 II '0 - 3 II "' """ ""1I>U1. 
Th;' wolUge "-"' the 0 H, •• I ....... poioo, lor"" ...... Ie 
c;lpaCotanoo ",_ in ..... _ oscillator. 

The> .weep , .... p I."", ..... __ tor io ...... ompl~ 
lied by _.~ioonaI ""PI";'" V860. Thos..-.pli/ ... ~ .. !he 
\Mas lor tho voriooblo CIoPICilartCt diode in d .. -..p G>cil· 
Ia'or cifcuit. and _~_ .. Ith the "'oped .... 00p ,It"""'" 
!,nm 0826 10 1",","- the I"""*,,,v st*'. R850 IO:U "'" 
au""" DC s...t. and h adjo>.1C!d for boo:Illinoarily "" ....... 
finot pOl"li"" 01 ..... l,tQUeno!'I_. 

r--. Power Supply 

rOWH !". ~,. 1401A i. <10" •• , ""In on i"'""", I I»U.,y 

_ k 0< on • • ""nol '6 II '0 -16 V DC WoJ'.'. Th. bau.", 

• 

C;",ui' Oc<aip.ion_ 14{11'" 

'" DC """'C<iI i. """...,.,0<1 to "'C by • oon ... ,.,;ond P'''' 
'rgu lot"" ci,cuit, ij,." toOMI",m .. -couplod 10 lOUt ' .... 
l>ted POW" .... pph.,. Th~ ,..,.,IOIed IUpplie< lu,ni'" • , .... ,~ ,ed • 10 V. + 3 .6 V. -10 II •• nd --50 V 10 the 1401'" 
ci.cu,Uy. 

DC YOIu.ge lrom !he banery ~ or ""lema! soun:. i$ 
"""lied th~ 1I>e POWER _itch S3O.-.I P701 to ..... 
........ "" "",.~ .. "". """",il. Tho o:<:o<We<la" consists (>1 .... 
..- ..... It .. ib<.tor. 0712 and 0714. d,iving ..... rrenl 
_~Iio<. 0716 and 0718. to lu","" ~ .. ti"ll t:lJmonl to 
.... ",ImMY winding of T700. lhII ""-ofl time '0'" 01 ..... 
n ... It .. ,,,,>!,,. "",,,,,,,,,,- "'" .01~ ... """ 01 "'" COR­

_. This in ... '" is ,egulaoo by. h .. dt-X loop to .... 
error ~ "'pli~ 0108.-.1 .."i.-101_ 0710. 

TlM b;o>o 01 0708 h ~ 10 a voIl. cIioldt< ci,· 
""il IR70ti. R7(l15 . ..-.I A704) be~ -6.4 lI.of .10 II 
pr ...... ted ..,pply. T .... -6.4 II is .... by Z ...... diOOt 
Cfl782. Ao>y ch.->gc ., tho ~ 10 II prernq.,lated ... +tpul II 
..,pli/Ied by Q70!1 and ;oppIied th~ ... it ..... '011"", ... 
0710 '0 11 ... lo;oso 01 0112. 

T'" <"mitl ... vvlliY' 01 0710 otiocu th</ holdoll ,i"", 01 
the muft ... ibrnlOr. lnaoMing the emil! ... "'''<e<1! I ............ 
the hol~nff 'im~ 01 07 12. Du ri"ll hokJuli lil11l. 0 7 12 il 
tum..t "ff aoo 07 14 on. eo". ... , th''''''1l 07 16, 0]1 B on<J 
!he prim"'Y 01 T700 " minmu",. "', lI1e + 1 0 II I'"'' 
' ..... "atOO ,<>ft. drop>. Ihe em in .... . 01,0lI'l 01 0710 d. 
Ct~~ ..... and 01 I 2 tum, "" to flip .he ..... lIivlbrlllO<, WhOO 
0714 turns of!. a wm!<>tf\<'l ... i, gen<InI"'" Ihrcou\#> 0718 
and "'" prmory 01 T7oo, Du ... tion lor tltit w,,..,,,1 PU'''' is 
.," by the """'"'"'l' IKne lor C115. F.--r>CV 01 ",. mult!. 
vibr .. ", deptnd, on """ input DC .00lOigoe leY\!! """ ..... 
from 18 kHz '0 30 kHz.. A.djullment R705 .11«;1$ the _, 

off time. and is oot 00 "'" ' 10 II pnooft!fUl~""" "''''''y it 
between 10.6.-.1 11.0.011>. 

F ..... --.. windings on T700 _ide the ..... c:. 
""'to'lIO. ttwuugI, l\1li1 .... __ bl ..... 1M Ihe ~10 II pr. 
f19l1o~ .xl 019>101ed _lies. All Deep' the -50 II 
-'Y are sf\orl""",,il prote«ed by _ (>. wrrOlfl' 

limiting in thr ,,¥,ioo'''''' 

The - 10 II feg.>lalod i>JPPIY h the I"!me a>ppIy and 

MO<fflCe .0fL>90 ""''''" I", "'" 011>1< "."all!d ... P\>l .... 
"""'~I"' •. ilJ open'oon h """"ibod lio~t 

Enor ""'''1\9 i. III:C<ln1plidted by c""'~ator 0766 
wflim d,i...,. dill"""li.1 ","pHIi .. 0764 Tt>I au"",. (>1 
diller.ntia l "",plll i ... 076-1 I, i ...... tocl ~v Q774. which .. to 

1I>e b" . . ... d ~-on<to 'clion 01 pM< ~a",isl'" 0776. 

3·11 



Circuit o.:.iption- I 40' ... 

Each "lit of <:<>mpa'o"'" 0766 ;0 '.ho ........ '" the -10 
V f$Jlared output"~ , one l.ide ist;Onnl!Cred IhrouSll 
Z..,.. d iode VA765 '" "'~ ...... 1«1 .... tpu. ord II>t tu!1 
effect 01 ony d\angt in tho .... ""'. i. tr""..,i'.-1 '" this 
sid& of II>t """"I'¥.IO<. n.. other ...... i. ron""'''' lhr""gIl 
0""""," d'''!er '" o:hI "'9'1.00 OUIllU .. '" il .. il l _ .. 
only 0 pOr, iorl of .... o:h*"I/C. This ""'* """ tho ~<M" 
.... \pO. _ of II>t "'!!"Iotor. 

... ,..., cI>.-.gc: in u.. -10 V .... tpu, i. tr......,i" .. throu<j> 
VA765.0 the ~1Ot 0766. p<aducing., .... 0< sign.roI 
on II>t coHoclO< wIIlc!I is the ........ of 11>0 initio! Y<MQgo 
""-'90. A.n enor >i(J1.a1 of ".,.,.,.. .. poI;orlty i. d_ ... on 
V>e othm 0011"10< 01 0766. The .... 1II·pull ""!pUt 01 <II<> 
OCImf>O<OIO< d ,,," doff,,",,~ ..... plifier 07{14, On4 inverts 
Ihe oognat ;>rd rt9J\;I\eS "'" bill 01 0176 to CO<rt!Ct ..:I 
.... ,,"'n .. ," fOf Ihe inili" .ol""J! eNnsIe. 

0762 inc,e>$OS 111. rom""'" mod. ~ .. 01 'ho dift«6<1-
"aI ~,C>t,. _ 10 Vol, A<1iuS1 Rn5 ... tho ,,,,,,IaI,", 
""tpu t .oItage '" -10 vol .... 51r.ce this ...,.,..,. is \he ~. 
once for on., ,,!her .. ""liM. it ,Uocu oil voltages IOf .... 
1401. 

The """"11" div_ consisting 01 A782 on<! CR782. t.­
tween tho _ 10 V unregJI~'"" .. wtv _ grourd ... pplies 
II>t _ 6.4 V ...,1,,,",, output to. .... comparMOr in II>t 

prer .... 1«1 ~ dr""i .. 

Tho +10 V ~Ioled .... pplv consists,,! the holl_ .... 
_tilier CA72t ..-.I tho iii f il~ nolW<IIk eonoisling of 
l721. L7n. -' C121. C7n. 

Tho ,.,., .. ted +10 V ",,,,,Iy. _""'ins tr ....... "" 
0124. 0726. 0 128. and 0730. u ....... 10 V pr"''9I\;Ited 
"pply .. its ....... "". T,"""",,,,,, 0726 c<ll"poII'l!$. ,",""Ie 01 
the +10 V ... I.,cd """"' .. .t 11>0 junction of R731 and 
R732 •• m .. \he _.0 V ret .. ....,. "" the CClmm<>r>....,II , 
...... AffY ... "" vol...,. ...,-r by IN C<Wnf>O'1ItOt i. ~I. 
liod by 0728 Mod .,pied a< a _I ... .;gr. ... 0 !he booe 
01 pass .. o.,.i.,.". 0730, 0724. in """,ode .. ith 071.6. 
inc.-- collector im~ _ tho ""1'lator loop ... in. 

Tho .3 ,6 V orJA>1Y ond roguiol<ll ore very S<rl\ilar ... the 
c«toi .. in Ihe >lOV aopply. Q746 is tIMIcom_ftOf. 0148 
the ..... _Iifi .... and 0750 !he PMO " ... sistor . 

Tho _50 V orJppty comi,u 01 rectil;'" CR791. a pi lillOO< 
cimJil. and ilS ' '911.10< .,..,..". The b.- 01 0794 .. 
COMOCICd "'''''''\tI ..... t090 d",~" '" th. -50 V ,_I.ted 
""tpu. _ provida the OOtf""'i.~ signooIlo 1he 11M' Ir .... 
... ",,0796. 

Tm. ba""'Y "'oarv< te.eI indiClltD< '-430 I, .........:te<I 
""rotS • voItIq< e.pondrr cin:u.,. Voltage ,....,. 01 tho 
i"(1;o.",, • OjlPfoxlm ... ty 1:1.5 V '" 7.5 V in """ \If'" OfOO 
on:! 5.~ V 10 6 .5 V in the nod.>re<l. Oiode CR354 po'OItoctl 
the me"" mcw.m.," if "" .01...." .......... should ... coed 
7.6 ...,1". 

POWER PAC K 

&sic Operation 
Th. _ P"~ include,.oK 1.8 No NiCd cell. lor [)Or. 

\OblO _ •• ion •• ~ AC '" DC con'''-'er, '" .ec!>_ 'h. 
bo1(or, .. _ lu.nillo in .. n.m..,t I>\>W" """'" tho P<>Wi'< 
pock "c.,...""",od '" on AC P<>W'" ...... "" • .., p'OOi.io,," '" 
~, " " .~ ... NI DC .., I.oge 10'"'''' '0 tho pod< IOf ex 
•• mo1 DC _ oper" ion of "'. 1401". Thf, bo' ...... ean 
not br d!.,.o by tho .x ...... 1 DC POW" ..... ,ce. 

$612 .. lee" .... POW'" "",ret _ on. ~ r ••• f", 
on. ban";",. '"'-' tht POW"- f*I< io oonnectO<! to ..... C 
0"'''<:<0. In the EXT DC pm.i. ion. tho eXT DC INPUT jKb 
..., co ...... ,,"" dirt!<;uy 10 tho _ ouq>u. jacIo .. .-.;I "'" 
in_ "".-, plu. II>t battetv cf>"gingc coraJit ... di .. 
""' • ...,\«llrom 1t>e_. 

Tho __ pack AC ' 0 DC ........... .. cons'" of I ! 15 V 
Ot 2JO V AC POW'" ...... 1""" ..... hJlI w_ and lu ll w.". 

ro«d;" .,'" • cto .. ~,ng cirQJl, fOf tho bat ... ifl. The lull '--" _ 
_ .. ,"<.,fi", orJA>1ifl tht Wj(on' 10 "" .. go tIl. boue<y 
plu. the _ '(0 "P""" 1he 1401A. The holl wove _to· 
f,e< ouwties ..... '090 .. f_ I ... • h. balW<v "" .. 9 .... \1 
c,,,:u,' 

7h~ battetv ""..-;r'ng ci'""il """"'" o! 11. ~"Of 
th .. com_ .. II>t bon.,.,. .01,. re..1 .,n ... ~ ...... 
Ind deti .... . """.n' """Hoi _I IG 2) '" .... 1>1,ller and 
d .... "0\10 ..... ich dI-.... 111. to ... <II _ ... ,..1.IOt If ........ 
.0< who:h ",pplon tho cl\e<\/! c.",,,,. '0 31 'ho battery [>I ... 
tho _.rlnv arn .... lOt .ho "01". il 11>0 !401A POWER 
... ilOO i, ON , 80".",- ""orging il indet>ont!<ml 01 IN 1401A 
POWER .wil"" po$;!ion. 

Detailed Descr iption 

The J>fimary wi .... i .. 01 T601 '"" oonnecllld in por.H~ 
IOf 115 V AC opero.ion _ in series IOf 230 V"'C 0\>0<. 
.oon. Two MOCIncIMy _~ on TOOl lurnloh the .olt.oge 
ler. holf w ...... _til ... ond I lull w_ r""miM ... pply. The 
lull wllVC b,;<lSI'I r..,tiller .. pplief; tho power 10< the bol1etV 
cluorging ci<nrit.nn ,he 1401" c'rcu ;ts oo.inIJ AC Cp<'f. 

'ion . Tho "'" wa"" ree"fief "'!>PI ... the .01, .... ,e • .,,,,,,,,, 
fOf IIw rompataror In tht """"'" chot~ino;r citruit. Tt.. vol· 
'''II'' ""'1>\,' of 1t>e 11011 ..... 'OCti l . ICR6(5) .. ,Ud<<<I on 
lho batte<y vol, •• and "'" to<nbil'lt<l Y(lh.., 01 IIw """ 
____ R6O!i and 6.2 V Ztoot diod. 0649. 

• 



,.... 6.2 wdl . . ......... .,._ VR64I1 . .. oppI..:! 10_ 
R643 " R&w. ~ Rn. odju.1I'Mn1 R644 .,. Iho 
'""" .......... 0-. 10 _ ..... of • _WI< cor>­lain..., "_Ion atI3Il..., Q63.l. TIM _ of 0e34 t .... 
...... oklo of ..... c:om~\Qt1 is ...... _ted ""' ..... R&30 
to .... fIIIIOtiw..,. III !he battery ..., _1OdI of R6IS. 
IWIerV dl"'ll" "" ...... ""0Ugh _ ........ Ior 0fI11 
~ ....... drOp OCr"" R6'S whid! It......., by .... 
c:tIfIII*nor 10 ........ te . ~ ~ OU'p .. 1 "'., ill!)d 
IMdc ""ovgh drhl..- ..,pI" ... 0621 ond Q620 to Iho_ 
o . ~ " ........... 0611. _ ,.11_ .... cII\O'9II CUn"" It 
I ptQ.....,inec1 VPJo .. , by R644. 

,_ ... """" CUf' '''' roqui.od .or ..... 40'A _ • .-
.100 ""'" ........ 0617 . ,"0 ... . 1:1". ",,"ent -. not 

f'- ......... Ril lS ..... , ~ "'" ""_" COtN,1, h;" 
~or • • conplct ..... iI ....... de~' 0 1 .... <Nt."" ....... " 
.-.;. .......... Any .,..",.. ....... ,"O,A _ .... 1 , ........ 
...... .. Il16o. \0 or ... bu""" h ..... 11M ..... ,. -.-. n. .. 
-.. in ." .. ,._, ... , d _by ..... c:om ... _ so .... 
""- ~or<:u ' l 11>0 ..... , .... tIw -... (Illll>Ut I ....... 
10001A. 

Wi'" ......, __ 56'2 .. lor fUll CHG ...... 
0...". R . .. ;d .... 'rr1e ... R644 is .. for obw. 180 MA 01 
oNorvt ",m"" throuv. R615. wt.,., "'" ""i\Ctl k ~ 
10 .... TRICKLE CHG .,.,..t_ •• ol •• dhldtr .... twon:. 
""" ... t'ng of R63D " R633 TO !he 6.2 0011 '01.-. is 
... ltc::htd in. Thii doer-. ..... .,,~ """en' ""OUgh 
R61S ' 0 IbGuI 66 rnA. o.-olion 0 ' .... .".". CUlT",' 

• 

Ciouolt Oaorip_-I 40 IA 

"""'II ..... an:ui. iI .. /oIIowL An .... , .. 01 cu.nn, 
~ R615 in _ 01 tht roguINor temng. wil' do­
.... 11>0 torwll'd bLa 01 Q63.t. whd! drot:o ,11>0 
CUrnn\ d'n>ugh 06J.4 ..., inc. =1 "'" _ ...... 0Ugh 
0636. ,.... OUlPJt of on. ___ ioIiIlPiod""""", ..... 
_ro.emitt. junc1lon of 062' '0 drot:o = Ito ,_ 
"'"" .-.d .... _ I Iht.,.,., 0621 _ 0620. Thiol 
~ .... .."...,1 ."..... \0 1t>o _ 01 Q617. which 

doa_ """"ft' Itrougto "'" .. Ito ........ t ...... rHi.tor 
RillS. ' 0 ""'in ...... o"""'tant."."...".rn,10 .... ~. 

SOI\erV '"_ ....... _ .... ..., ,m. _t "'" itl ....... _.tance 01 u.. cell<. which win .,...",. "'" dI...,. toto ... 
by 0..,. R ... od;"OVIWI ' RII44. """"er ..... eitt:uil iI 
...".. ol .... pplying _, _. ltirty wode.-got. 

cr-.. curHoII' ""outf> R61S Ii • "",1ootin9 a", ... ' 
proc1o.o<>od by "'" OU"",,, of .. ,il,. CR6'O. ~ 
C638. ""' .... It. __ to TO It. __ II",. 'if\et1 "­
pulsating voI...,..,._ RlII5 to .. -. OCI...,. _ lot 
.... ~.tor. no. .... ""'" Of 1he "'" __ IeCIof .... ;" 
_ ..... \10 .... ,.re __ vol ....... ,_ by "'" hall 

.. .... ro:tir .... _ ... d" .. r'9 pOI1 01 "'" .... "'" ou,,",, ' 
cytlo 11 .. .......,.. "" n " l to ..... btlmrv dIO to 0_ 
.... btl" .......... " ... Pt>/v "",",,1 1(0' "'" _ """" to.! 
OU.ing 11>;' _iod . .,..,rn' '-" Itwouv. R61S. whicto 
~ "'" Ioowood _ of 08J4 ontI 0611l. Diodeo 
CR637..., CR618 tum ... TO .... Wly coIlech)< <\I"",,' 101 
"'" "-"on d..n"" ml, p.lod . 

, ,, 



NOTES 



SECTION 4 
MAINTENANCE 

Introduction 

11'0.< _lion dooc:,ibe< • .......,,,,.,..,.., po<ocedwe [or r..­
duc:o-.y Ot" ", ... ~ti"ll i .... trument rna llurv:hOfl_ Irrub"",,,,""I­
""" _ COffOCI;'. ~nter>"""'" .., __ tho insl'"menL 
P, ... ,'It;'~ main..",.,..,. imptOO'eS ..... Iru~' <aI .... lIly. 
Should II>< "",,,,me", tail Ie> function "'''''''"'''.''''''oc,;..... 
""""'f" ,;,oukl b< .. ~.., im~i.'~ly; ou.n.;",. ;odd) 

liona! porobierm ~ 11 ...... 0\> within the In.tru","", 

Aoxess 10 t he Interio< 

P",i t i"" 0 .. <:M"<V ~..,-,a" up _ bock "n the .... !tu­

"""" . U""",_ tt>. """,ring OCf'eW" Ih~ book 0' the w..Ul>· 
menL G.'"'l> II ... ~k 01 the ""'Of and !hetron\ """,,1_ 
""II Ih< 0"..' If .... s.. Fos. .- \, 

PREVENTIVE MAINTENANCE 

P",.., .. I"o "..in_. oonsi<l' 01 clelnl~ .... _ 
jn""",,\~. ~""" checIc. and it needed, •• _h· 
btolian. The 1""""''''' moi".....,..,., och"""" tht!" .,it"t,. 
htned tor do. innm","', Ihwld be _ on .... erw ~on­
",",,111>< inn",,,,,,,,. ill ()p<'<.!MJ in and the om<>un. "'_. 
U~ """"9f «>nd"'(>f\' 11_0\(1<" >i,,,otlonl • ",tv<'<>­
, .... mam_e cheri< oMuld to. po.f<>«roed _ ... 1000 
I>00.I .. 01 ;oW"",.", 0jlCf"""'. 

Clea>ing 

C .... n 1M "',b,,,, ..... 1 orlen ......, '" ", ..... ,,' "" .. Of 

di" If"'" """'''''''.ti''ll in or on il. 0 .. , oct .... thwmol 

f .... , . " ___ ,,, 

., 



intu~""II blaNcott .-.d 1JR"'ft''' .... ,;,:;0", '-I "-'oon. 
_ ;, II bKomes cbmp .. rn;ry IX"". '-:lId hi!h ..... 
..... _. ",,1M 1><_ a>nduc1on ..a.or c:cmPOf' 

-~ 

b _ ~ the ....... !ram .... ou_ 01 ....... 11 .. ' 
..-, hy • ...-.. or _in!! ",.~_ .... Ih 110ft cIo1h '" 
_I bI' .. "" ~ btu"" WIll <em<lft dun !ram .ound """ 
,,"", """"" ___ b,ottom. H_ d., ",.... to. ' .. 
..- ""W, • ~k>1h d""'pen<d in w~trf ""'t eonll", •• m,1d 
..,,,,,.,11. AbI'l .... clNtWS sllauld no' be uted. 

In_ N.....wIV 1M in_ 01 .". 1M .......... ' ",., 
... 1 _If, (1tanIr>tJ .... Ie<> the ~ h. -. lelt oil the 
inruu..-l r", .... ....- period of time Clean the in"" 
;." bV _1119 --.10'''' do .... with. dry 001 , MUsil. 
on... _ .... _wd din ... Ih loot pr-.. ... 10 blow 
"'" dun ._. High _,ty aM'.t.ou1d no. be .. 0Id.~. 
II ....., d ............... c:ompt>nrnt>. Honlened d"l '" ...... 
""'. 1M ,...-w w,th • col to<! """"'" _,,""'" d"",po"IId ..,lI>. toNli"" 01 m;ld deU!rgeflI in w ..... A"' ..... .....,· 
... """'Id no' be oJ oed. To giI;n _ 10 boon;! -,>bI_ 
t.,.. ct. .... ilI9. ,ef" 10 " .... """'bly ,n'''''''lion< u""",, C"""" 
I ... M.on' ........ in 11>;' ."."ion 

AI ... <I .. n lng the intrf ;"'. allow It to drV Ihotou!Ihtv 
",,1_ """"' ..... _ 10"" ;n"""" .... L 

\~--~~~-

\ C:AUTlO" ~ 
'..I""~ '-' 

00100' ''' ____ .... , ....... ''_ 
~ ~ ___ rdo. RF c.ostmt".po .... _, ...... ... _ 
'-". ftC. 1 __ f", <1," ,tb/q ~ am 
.... _ MII,.".;nn,,,, pm_." ~ "-«",,, 
__ ...,.-, Do ",>I _ a<>r plt<niC .... , ... 

.. >filii ~/C 'W""" IOJr.crrlJ *KlI oN I~U.:nc. 
~. "y_. __ "'IimiI¥~ nw. .00' ,.... tds-r~ lltepl..nc. 

lubrle. lion 

No _ ,,,,,,,,,,,,,ts in "';0 i,,.,,,,,,,.,,, '>QUi", """>ClItion 
Tt.. c-n _tcl>n ... fItlllubt;';"ing. 

Vil .. allnljltlCtion 

", IW cldnl"" II,. .... ,"'''''''' ..... ".,Id be ea-elully 
_.., lor ...... del..,,, • poor con .... ti ...... II"",,,,,,, 
.,." ...... 1m,....,...V Mated tr¥I"""" _ in, •• "" cit 
cult>. Tt.. remttIv fo< MOSt .,wlt <ltfeet. ;0 oborio<J .. how· 
_. it MUdotnajjlld IMI" •• d""",,_. detrfmlne .... 
...,. 01 o-... hN.1I'III belt ... ~ dam.,:! ............. 
p!ItcMI. Olhoowl .. "'" d_ ""'Y be rep .. ted. 

' ·2 

TrMls<stor and Ime;rated Circuit Chedt.. 

~ic ct.d<. of .. II~ II'Id inteo'~*, ciro.r,tl ....... ,«o<,., ... tdod. n.o_l!-.reol~;o ._ 
.... .,..... __ ...... of .". _' ........... '" !he Circuli ..... 

lo'_CIt 01 "- _' ......... ' .. ;0 _.....,..... _ ... dtJr inti !he perf __ or _b<ot_. _ ..., .,1>-

-... II_ton '" in .... 1ed cin:u'1$ w~1 .-Iy be _ ...... """ ....... 
Per form;mce Checks .nd Recallbrat ion 

To ........ lOClI'OCV ..... ",SI ... """, _f~ """"Id 
be ehe<:UtIlf ..... _ llXJO " """ of _.\>On or rtery six 
"""'Ih' it the ir>otnt"""" i. uood in ........ nenllv. The p,..-
10"'_ ChecIt _ C.oUbntlon P,acetIu<t! . ,11 aw" in 
IOcIttnt uoublts IN, mil'\' ..... tot _ .. I dur";"g '19,100 
_ .. ,_. In ... "".ion< 10< a>nducung .. ptlft"""at>CO_ 
... ealibroltOn ... __ In s.:11on Ii _ Ii. 

TROUBLESHOOTING 

T ... IbMy 10 'fC<I9'll,. _ 1oc11e .. ".,bIe;' lOC<loJirtd 
thr"OlJg/'t .~_ ............... I .. ,II .. ,W with U .. irutnlmen t. 
T"ho lollowlng c1nt:,;'- .. t_ .id< "'A' mil'\' .... i .. '" 

1O<:"'''i' trouble. AI .... the d.t""' ..... com"o".," h'" ~ lOcI''''', ,el" '0 Cor'K ...... M .. ~..., ..... procMlu'" t (ll" ' .. 
moo ....... ~t .... tr.It. Ion •. 

T ,oubleshool'ng Ail" 

o.a,..-.. Com"... CWCIIII d ...... II. ",,,,,ided "" 
f<*lou' PI9M .. !he 0 ........ _dort. The <:Un_I 
~ ........... 1coI _ •• "-'" "" !he d...,-. 
........ tit ... ,1 ..... ¥OI ..... ond -.I ........ hch ...... 
citrtu ... _ go ...... __ 01_1 lOt tho •• d rom-

_ ... c......n ,",0 .. ,"", 1M! c.urlt -.t ... """_ 
Wlth._ ...... 1-. 

N<'" 
C_,,.,,,. _ rnodlllUl_' ,., the circwn .., 
rkIc,i/)M "" in_" bO<md In,., tho ,_ 01 ."" 
_ a..d. 10< c/tonIfI. 10 m. ~I or /"" 
III.:ru",o"t. V.,fy I:OIfIPO'ImI ... It.« ~ ~ ch«kir>g 
, __ dMtripfionf It> tho E'-:,,'" P.II Lilt In s..o 
....... ,. 
CIt"';1 Bawd IIk ..... tiom. Eocl ....... .,.1 c:cmpOntn. 

MId _I """, . .. "'""tltied 1M! 11<10"" ""CII" -.:I 
M ..... ,.ti"'" 1M! !he In .... e l aid 01 ,he """"""""';ng c"cu" 
d .. ""'. rhoM ~1".',O!i_ W9f1l ... w,'" c'raJil d....,... 
.. low dOl .. oub ....... oo .. to .... r:hodtelily tr_ !he """' . 
.litton Df _ clraJ". 

Wmng Colo< Code. Color _ ... 1,.;' "tid '0 , td e lf· '-J 

cui. ""'''''1\1. p~ .... 1'PIv. ac .\MU". ~Id. ,,- .. tI>or . 



"""I. t>aci<'II""OO tor pm,,;.," .01,. '" •• io>let No. 
,..-... Y'''''oo tor ""9o'tJ', •• olt_. The EtA "andart! """" cod ... 

.. led 10 sign ifv (he OfIprO~im.te ,01" '.',,0 on 'h" "i!'" 
The ""(Ie" ,tr.p <Ien<>'" tho Ii", 09>,lic:o<1' liqu'''' 

s~ ... If" _ 0:00 ... 1 ._.,.. .. "'"""IY'nQ"'" 
_ o.-lWOb;rd colo.-cod". 

""'1 "1>1< T ...., ... 01 eo.-.", It_., 'Aot. . ... , .. ..,ifa,,, 
""""""hOR'. botw.,... ..,., corn.It "-<Is or bet ... _ the 
_~, and _. mnun"'" com_n ..... m»e ,t"",,~ 
p'" """""""" .. The .............. '" tIM CClr>O'JIIe'''' ".,..,.. ... 
i<lrfltilMld .. ,m oumlkW'O. Co",,,,,,,,,, "' ..... ,'''''''' 10 me.il 
cui' bo..-d is key"" .. i'~ 'fi ................... TIll Mh)Of an<1 
""" 0" !he 0;"".' boa,d . s.. Fiog. ~ 2. Moo, ..... """,on 
consi" 01 mor< ,h.., <>no _,;..,". 110 ooe!>" ... 01 • con" .. "", 
c:m he d,scon_'~ I", "oubl"!II'(':>lir>g Wirir>g colo< code 
I", 110""" <OMC<'''''' ... "'",... n a, ,ho or'" of 'h" """iOn. 
Tl>e con_'''''''~ m ... "" ... t ... i'h tIM ll\lMI ,,,I,, I...,ing rl\e 
1'()f1' 0< tho riql1l sid~ Ilvo">og "nm ''''' """'i 0 1 the 
bo.1fd. 

1'1" '<10' Col", C<><1o. ii, "'''10 ' ...... '0 ,he brown compo­
"'oo,, ",,""M •. ""no m""II, ln. _",,,., l«k.onl,tiol.ol" 1)1' 
,IIe'f guy body rok>rl and ..,,'" "' ;, . .... .,..,>01 ,wi .. "" 
(" .... ,.Iy 1'IIh' blue 'If I7'Y9'""J "'. uwd ,n 1M 1401A. 
n ", ''';'''''''' •• 10 .. 0 1 .... " ........ ,Ad ' .... to, .. p<lf1ted on 
.Jo" body 0 1 lINt <:ornpononl, n .. f ... "once""'Ue 01 . COM-

""',,"'" ffiO,lOf Of """.J I'lm ...... '0' "0010,_ o,,'he 
component W"h EIA cni",,,,,,,le 1_ ,,,,, .. 1·101,,, , ~,tcn 

""'IV "'_ .h" ... tu~ ",inted on the bod.). 

Moinl."an«- 1401A 

Capac"", M.vking. The ",""""il.flU v"ue 0 1 . common 
d,,,, IOolpaoifo< '" sma" ~eclfotyli<; i. m .. ~"", in mlcrol ..... ' 
.... the """ 01 the cornporolOl' bndV. The wIli", COf .. Ic 
",","'<""""" ""''''" coded ,n picot .. ;odt 

~ CoIot Co<Io. Tho co_ gl ..... al_ ...."..... 

diode " in<I~ by a ''''P'' .• _ ... 01 .. ,~'*" <If • do • . 
Fog 4 3 ,ll .. ,,,~,,,,, type< 0 1 dood", ulld ", th .................. , . 

Tf""",UOf _ In ..... . "" eN""i. Elecltoc\e Con i;""' . 
• tioo •. l_ dm" r",.tion I", "'- U...,..\Of, """ IC', ..... 
,100...-" in Fig 4-4 "'""' Fig. 4 · ~ 

Gener~1 

1I '",ubl, 0("''' in 'he 1401A. 'M Inltov.ing",_ure 
lhouloJ '""ilil.<e Ioco.ing 1M PfOblem """ uj)Odi •• 'ff'lI,-. 

'- In",,,, ,h., the moll"""."", .~ ;m II' ,he i"W"n"'''I . 
r:1w,d< """",,,,".,1 ' .... .......,'~' .. , '.,u"""",,, """ 'M 00IIf 
"'ng ",oc"dt" . 01 th" 140 1 A I .. Ope'~""11 ""!fuelion') ' 

,., 
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(UUO. U2$O! 

f;' . .. ~, l..., ..,.,' .. " ........ , ... ". 'C',,,,,,,, .. <I,. 1401 . 

7. ' '''' .. m ..... ..., _~Ie "U trouble ..",.P"""'. Try '0 
;.,q.., 'M probh!m to. citQJi' '" ~V. Fo< ...... ,,!>It" 
_""" 01. ,_ency ...... 1td notch In SEARCH pOSIlion. 
coo'" irod.,.", a m",tuncl"" in Itwo v;.Hoo """,minI! '(.loyI 00 
"'" mIf~" II""f<1'lor. A <en _il,-", wll1 l1l1io:k ly _ 
"- ~pu, 10 the.'<Iao ,.",.ml"ll ... ..:1 isoI.t,.,two prot> 
10m '" one or !he am .. 01 11>0 IW<> ci=i\o. nll bloc k 
d ....... in ",. Di'9".'1< .. <:lion. is on oOcl tOt ugnOi or 
cl"' ... 1 isol.,,,,,. 

:1. Vi ••• "y i"...." tho: ... &.0 DO' tho ....,.oo.Iy 'OT •• 011 

""feet> .. br"".., Ot """" COfInoeti""o, ;",p<~V ... 1«1 
"""'_It. ovef.t>e.lte<:l 0.- bu.<>e<! CO"l><> ....... IO. _10<1 
....... I~h"" ... cr.::l<e:I imlJlawn. ~"'. R..,.;r or mpIge 0011 
ob.iou. d.leocu. In !he ~ of ~\ed "",,10, try 10 
<Ic,..""inc! Itwo __ .. 01 DYefhQ''''II ond _t bel .... 
">PIYi"'! __ 

4. ChecIo. fu .... po""''' ... pply Il0l....,.., d~n C~01 ,,<>II 
"9"'1 .nd wavet""" •. Fu", Ioco\,,,,, _ ",eo .. o/><JWn in 
Fi9. 4·6. rho> schcrNolic di"S' .... " "",,'ain P<"',." ... ty"U_ 
..... WO"'''''",'' I", thl' PU'PO"'_ CO"'~O'''''H loc,ti"", "''''' 
I~" pol"I • .,o"'''''''' on ~i,o .. it bo;ord .,.11"", iliullOa,"'"" 

• 

VoJ _ _ _ form illu.rr._ on ~ d~O$ 

"'" no' _"'fie _ .... y 0Ia<y t..lvo«r> ~11 
ThtiI fin. d.",_ ~ I .... II-. conditions r' '0 
ohl:>ir> th~ Iflw"'~ lin 'I>r d .. ,.." 

1""""""-
I CAUTIO" ~ 
I •• "'.,, _. ~~ 

Vfl:o<>" """, .. mr>g ,olt:,'}", Mil _""m •. '"'' ~~ 'n!m<1 
c.>rc in pl"","ll mtt'" _. or prubtt .. 8",-'~u'" of high 
rompo~ ....... , ... 'Y. 8M ,"" fimltfJd ~ witMn ,"" 

i"strom<Y1' •• " ~''''' ""'..""....,. of tJ", I/ud$"" 
proI» an au .. • _, ~ir<;tJI'. producrng "Mlsitln' 
otoiUigeS !h3r nuv _,roy ....... V ~"-

5. CI>edr ali>r;>,iO<I Ill,.._ .. <>t lIN! affeo:!rd c"o;ui •• 
II _Ii""., ... /kf ..... cI>angotog "V lOdjuom->t. no'" III 
.",.;.000 .., i. can be ~1Vmec! 'D the! .... ;ginal .....,'" il 
IOdju-.1 h;lS no off"". on tho tro.ob .. _ Th;,; w.1I lac;';"'''' 
=.Iibration altar 'nc,.,."11"'" '"","i l;I'Il "'~ "",-,1>10. 

" u""Me 10., • ..." I,. .... 11' .. ",1 nOO co<n::d..-l by ~,. ''''0' 
going p<O<>!J(ju, •• • "' ..... "" ... iled "".I~ .,. mo.'" "" pe<" 

4., 



f" .... L __ .... _ .. "'- .. .. ,,' ... , 

formed. The Ci,,:,,;, Defer,p'''''' IIOC'-' dMc,ibft'M <>per 

.,iOO'>ill 'M«v o' NCh <,,<,,11 _ Ihould oO;l In "'" "". 
• ,.."., 01 tho p<obltm 

Sem~tor ""ur" _m' 'or th. ",.,omv "1.1,,,,· 
''',n'' ...... """"'" t.i~" ... Bet ...... mos' ..... icon<l.,.;tor de-ya. r,,,.n""""_ IC· ...... oooht-mounted ... bstitution 
;0 ".,*" 'ho "'0>, 1"'",,';';'" """n' "'checking ~ir .... 1 ... "'· 
..:e. Tho loIloooing v.rode Ii"", Ihould be 'oll~ ....... 
.... "i.u.i'"'1 ~ cOtnP<l ""nt>: 

4·' 

I. o.,termine ,,," "' .. ci,,,,, il .01, .. •• .. ,. /", tho 
..... litule<J "o"'p(".lI • .., the ~" will nol be 
~I. rH~ 10 """"IC:li<>!> on...."acioQ ".,liI ..... with 
...... , dl."""""''''- Comoo:;'''' Main ...... "" •. ) 

l. TOIm "'- -...- oU 1>0 ...... """,pc"'."\ i, .. 11111 
000 

~. {I.e '''''' tho cOtn_, is i...-,ed prupe-fv in ,he 
ODtI<et 1_ Fio:I 4-4). 

5, Rotu'n good """'_l> tc their Dfigin," toCIo .... 
This ,.,iil ,td ..... c.oIibra\lon 'me om "",·in po-nod . 

6. Check c<J!ib<.\ion ond perform"""" .fto!!< I ''''t'< com · 
_, fla< t.r..-n ,opj"'*'. 

II ........ ,,1IJ1e is ..." "".iI.IM. _ tho Iron'; .. ", '" 
fET with I <tvnarnl< 'este< "''''' .. tho T of< I, ,,,,ix T vpe 576 
OJ, •• T,...". 

SU!ic: 'vpe 'estof1 • .,d> ... on ohm"",,,,, • .,.., "" " .... '0 

_ .-..Is"""" 'a .... ""'_ """~t'" ~'''''''''''' i''''' 
other "'011"'" i .... ai~I • . u .. '''' hiIII' r~ .. ,.....,.. IR 
X 1 k or h ..... , 10 "'" e~"""" cu"tn' ;, I. ",ted Ic ... 
~\on ~ rnA. If un".".in. ~ tho .M ...... , cu~. with 
on ............. A",i".noo ... Ios _"" o-,o-om,""'" or 
bnt·", .,...Iec,o, ju,..,t;"'" " ... ""v 'un' 00: 1 or Ilighor . 1 he 
,alic is rneasu.-..J by """""",~ng the me'" Iud, .. ,,"" the 
_ ...... ...,tiM~ die read"". theM ...-:ling tile I~od, and 
..011"11 th* seeond ..... ;,-,g. 

Oiodo a..d< .. MOil dk>dcl can bo chec~ed in _G"""" 
by 141<in9 .-=n""'''''li ""'_ tho d iode ",od eomparing 
""- with tho voltaqo h,,~ en the d,ag"'m. F ........ d to. 
bock '~'U!\Cc 'alios CM1 ..... ~Iv bor ,.~ ... bv ""."in'.l to 
the _.,0< ...... pun,"!I __ lite I>".....mo" """ pin 
"""""'"tor. «> ,."."...., k>w ...... ...,. lOOp< a r",,"" the 
d_. It~. ," .... ~Io' o~<n<I cllh<t<l;od. _ ,jlt;, 
<;Ie ... SO tI'~ ,olio CM be ~ .... ~ lt199t<ted <QIder 
pr¥:tices 1",,"11. h~t ,Ink! wI>tn oold ... ing or urosolderi ng 
the diode • 

r~;~;;~; '~ 
,-,- "",,' 

00 nol """ .... (III""'''', .... __ wi,h. I"gh .~f<>'tJM 
"""...,r 10 _* ,he diodo /uncritm. 00 nol c"-d< 
I/HI '-t/.n>-h""* __ ,.'KJ. oftu"""'d_ 

'" mix", diod~. 



In~Old Citcu.1 (lC) C/led<o.- In~ted CItCU.t> an: 
.---.. moo' .";Iy ",*",0<1 bv dil"" . r~l .. c.m"H. WI\efI ..t>oti 

",,"'" is impO$$it>le. d>ock input .rod 0\>1j)U. tlgn .. " ...... ... 
<Iooeribed on th. cir""" (!e!o:f;p.i<>r> ,lid "" the diogr .... . 
Load c"""'W<".,I",, and <1.>1> 1o, t ho Ie', used In thl. in,tru­
ment a<e !l<o.ided by Fig. 4 4.00 Fig, 4·5 . 

CORRECTIVE MAINTE NANCE 

Co .. · .. , .... m,oon-..;e --..;,. 01 com __ ~Iace­
......" anoJ inn" .. ntn. rrp.> •. Spoclot • ..tIn __ p«>­

<eelu ..... r1I\IUfl(! 10 repI_ com_,s in th" ;"'tNm<'f>t. 

... d"""ibed het'<. 

Obta ining Replacement Parts 

All .tI;c.1 ;,rod m"""",,;':," pat .. r..,lac""""u", bo! 
obtained through y""r lou! Toi<tlonb< field Olfice 0.­

~ .. ,... Mony 01 tho Sllrldtrd ..... ""'10 compo-­
....... h~. eM! boo obtain«! IoeaIly In less ~_ 
11'>0' _ired 10 order !rom Talr"" ... Inc. Btl""' "",<t>­
in!! "" ortIo<lng~. _"' • .,.",..It II-.. Port< Li" I"" 
v ....... ,oIot_ and Jating. TM P""t< ...,1Ion contain< 
in"'"eli"", ""_ to onlo:< \hell: r""'-''''''1 _t<o 

NOTE 

"""" .. It!cri,,,, tIl<1~, 1»'''. II I. imptKt:Jnf 

.0 ""'_ ~, the pl>rsic-alliHl _ ",-.,f the 
':0"11""'.'" _r ~fft<;' ;rs /1&f",,_ itt tIl<1 t:;.-cui •. 

It .. boosl '" ..... pI;.,.te the orig~ 0Dn\_1 .. .......,., 
1M pouIbJe. P..-n orien .... on _ Ieod d . ... "-lid 01<0 

duplicat. "" .. of the ""oqinal .,." ~. oome c0mpo­

nents ar. ",;..n10<l 10 .e<l"". "" control cltcuil "opac;,,,,,,,,, 
_ In<I<l<:lOr>Ot. Aft ... ,_it. the el,""ito 01 t~ in",um.'" 
may nood "",.I, t>ralion. 

Soldering T echniq llll 

DJJ<:(>fm«' ,,,., ;mtrrm""" from th<! power t»d< 
MfOl1lIOIcJ ... ing 

Ci_u Boml>. U"" ord i""'-y 60,1.-0 SOld .. lIf'I<la 15 "'.u 
pone" ty,," ooId..-ing """ Of) tho ci.euu _,. The .ip of 
1M "on ",ouk! be cl ..... ard ",,_IV I",ned lot be« hu. 
"~ •• d,,, to tIlf, _ ,.,'n~ A h90tt w •• tagt ,"I<I""">\I iron 
m;oy _.~ the wiri"ll fr"", th. ~ ""'\root. Moot 
com_IS ton be "pl><*l wi.hou. nmoorlng .... _'" 
r.om tho """"""", •. 

• 

M.in_1401A 

The 100Iow,"II proceclure is .~ 10 .-..pI."" .. 
,,,,,"'_, "" a "..-cui, boatel . 

1. Grip the ( ,,",,_I lead wi1l1 ""'9-""'" "I ...... T ""ch 
th~ "'Id~.ing iron '0 ,h. Ie"" .. the ",kler ron_rion. 

2. WIlen II-.. 101d..- b<ojin< to ..... , . pUll the 1<0<1 "". 
gently . Thislhould Je_. cieon hoIo in 1ho _. It ""'. 
N holt _ ~ c~ by r"'-ting tho ooIdt< _ placing 

a "'''''' objtcl """" 1M a .oothp;ck ,nl(> the hole. A .acuum· 
IypO desokIeoing _ " ... ako be lJoo:d I", th .. ",,~ . 

3. Bond .ho ""'" <Dmpone<llle..-I . 10 iiI tho hOln in !he 
boord. II tho t>oard i. moun~ in ,lot inlltument. cu. the 

"'otI, .., lhe-! will ju.1 ~rotnJ<lo 1h''''-'lIh 1M bordo In .. " 
the Jeod. in.o 1M h_ in lIIe bQard .., 1ho <:OmpCl(lef,1 i. 
l""'ly Malad ( .... po<itioned .. ;gin.llyl. II I. <I"", no. 
_I """,",Iy. 10M' the <OId..- oneS genlly ~. rt. compo­

nenl into pIocot • 

4. 11&01 _,m, """,,,,,,,,,,,u or. pro,oeted by holding 
.... IHd be_ the component body ton<!'M _ ""n' 
wi'" • pI!~ 01 lOng-"""" prien 0< oth..- hen ....... Toucto the 
ilon 10 the """"",,,Iion...-.:l opt>IY I "".11 """"nl 01 sokIer 
1<> "'.~. a lirm ..,lder join •. 

6. CINn the ""'. """,nd Iho 00 ..... """,,"",.ion with 0 
1Iu. __ ~ Be .,.,.,Iul not '0 ..... <Wt inloomarion 

pinlOld "" the_. 

Power Pack 

Trn. Pow., Pack con be _0<1 lrom lhe 1401 A bv d i, · 
con_l,n~ I"' .. 1Q u"'. -l'in 00,"-"';:100 It ..... circuit boo' d. 
""" ......... 1'9 ,fro damp o. lho I'onl 01 the OOW..- -*. 
s..iICh the _..- """""" ... itch ,.1 tht._ 01 !h. OOW"­
f>OCIo;l '0 _ EX T DC po<itioo during .emOVai. TIt;. min~ 
mi,., the number 01 ""po.-;! ~ .. 10 which the in"" .... 
btll4<Y .. """"""".d. 

[WARHI;;J 
T"~ I;I.>rr"'r ,,=1 in W _ /RC* i. ~Ie of 
t.Je1i_i,'rJ • /:}rIJC ".".",mt of ~>«v¥. Ring" w~'ch 

I»nd., 0' 0'''''' m,,'~I1'" iromo. which """y ,"'m· 
'''''''it til<! battery, em ,apldly bf«o",.. hot tmOUgh .0 
'*'~ _ /)Urns. 

CI"",,, Bowd. ~ .. on the "'U"'Y ......,.. cit 
cui! -.T can 1M! 'eolaced withou. ''''''''''ing th~ -.T. TO 



_ ...... _ 140110 

re.>ch tIw un<lo<-j.j(M 01 Ill. boord, ....,,,,,,e ~ .. 11 .. "" .... 1i 

.. hictl hold IhII Doard in ploct. Tum the~, ~ac~ "" .. (0 
peml,t 111 ..... ""' ... 10 loti I, .. 01 "'" board 

,.'1 .. "'" ""11..-.1 .. _. h .. e"""" ,...-.d. ~"., .... 
""" 01 .... -., CIfl be 1,1"", uP. piooting" OR ........ "" 
cable. Iloo car.luI IN ........ ow _ "'" ,, __ d .... 
not biNI OR ............. 1>1 tho _. JI Ihe -., .... " to. 
""'" ........ """""'ed. tho ....;,e _ """'" ~ to. .. 
....-God bef .... ...., w"" ............. ed. 

T ............... . To ........ \he "..m ........... 1'IOOIde< ito 
e>ght lefd, I,om til. c"",u1. board. RIIffi""" d .. _ ~~ 

co. .. pia .... hom u.. """"".e oide by """"""!I ,,'" .tx 
>Cn'WO I._ It. Thtr'I .. m,., •• he IW<> ".., .. , ........... rnor.on,,"11 
bolt<. The """""' ...... c.. then be 1;11811 ou. th,ough _ 
hoIco in tho ..... pia'". Soc F". 2·1 ... Iht DI>t< .. "",IOCI_ 
f", lIS no V ""-'no ... ,,,,m~lon. 

Fu-. A..- 10 the Not "'" be obrain«! by ",,""'11-
pll>t;c ap on _ Iho bollOol>_ wt., ...-int ; .. be 
..... _ .... ..- ;" .... cap .... _th ""' "'"' moun', 
ing boWel. See F .. '2 2 lot "5-230 V Iu_ tnton...-. 

s ...... y . fht bouery In ~~ pOW" _k I. m_ up 01 
,1. 1.:1'5 y no::~"-calmoum (NiColi .,...1, '''opp.d togeth...-. 
_ iH-.0:Iing. Soe Fig. 4 _1. lIockgr .... nd ; .. fo<"""_ '_"" 
ing ...... col" ito _ ;,-, .... a..""'v In.uuctoOR_lion. 
_ ...... 101 to. reed be-lnr-e ...... Ofn/ocing .. O)t<'fo .. "ed .... "'" 
Wi • ...,. 

80"",,, Podc 11_01. U_ the two Ieod. which 
""""""I rt", b.lI .. V PIId< to tIlrminlll. I _ '" "" the d ,· 
(UI, -.:I. F,,,,, ono Iud hom II .. <:8b1o damp_ T ..... 0"­
IeIod end Icr .. ling mNlimum !lulU JO "..., the two 1oId. 
QfIRO( """'" in con\.lC1 w,tt> *"<t> other lI.,....c "'" .. _ 
ocr-. .-.;I Ihe ...... ~ .. & ..... "" _ ccn"",:lOf _ 
01 "'" __ p.ock. R ...... e .... 111<_ ~ ...... pd "" ... 
tt>ruuvto Iht _ ""'" In the ein:u;( boord. 1""fIg ".. 
paic. s.p..", tho paic from "'" '." oIlho un it. pU'li"" 
..... ~ _ Ihrough "'" ,.".. ;" the c-=ot _. Tho 
...,...., _ ......... ..., CIon _ be ,_ by ............ 

_ ~ &"'" -'..-.1 The p..t: .,... boo ... ~ by 

reoer.ing "'" pr_ ... 

Sln1c,ng 11,. Bal"' ..... The eeli . .... l'Iich ,~. ke up ~ 
"'11e<y '-" "-' ",leeted 10 "'''' -,!lie .-' ''''''_ 
__-..nu . ..-.I carr be ~_t<rd 10 ....., ... ft <ete./vwIv 
""". upobiIi"" tI>r~1 tho ba • ...., ___ unglife. U.,. 
wc.ing thi< booIM>ee 01 _lIilV. by ;"v"""""'11 • lit"", ... 
""0" __ WT""V. or. ~ crofl In.o •• tr<!n9 blner,o. 
"'~I ,""",,,,,, 'h.IIOMib,I,.V 01 __ cn.-QIing of ".. w .... 

est cdh. /II u.""",*, In Ihe Opon,ung ' notruc.;..,.s. 

II ...... <:8lI 10 ..., •• n." _ lao ... wM. IN rcol 01 Tho 
.... ,IC<Y "lti" Qu'''' _. th .... U m." be ~I-:od ""tt>OUI 
u !>(l"" """"",n Tho T",,,,,,, .. F>ek! R.",_nla,he "" 
OU"", Ihoukf bo con"" • ..:! bal"", 1",, ;"0:1"01 OI!I" . ,' 
,..,'-1. _;.tv If tlww ....... ty i, in " f"-'ct _ 

eM .. oIullon __ onmon "'CO pt..,. 01",;,,, 
INtI..,. cI"oo<IIno. no. o;re,:o_ • ~,.., witt>;~ Tho Cl!ft. 
"""ooh t!>Py """",,11y w,Ih$, __ II . cell bcorno-odlltcW.. 

01 • ctr<Uio """ ... the . ...... ,.' ... odod u.. •• al •• o "" ... 
........ to .......... ...-..t bu,1o;k up. Thil r> "oe_ .. 
...., ... P ..... I ...... -. .. -.... ............ och "'." 
"""_ ".. Iii. 01 U. ..... ...:I .................... ... ....... ound""' __ 

Tho "'1U<~ """'It! be ;,-,,,,,,,,\l!d -v V~ "'''''<hi or 
-v 500 0 ..... ,1"\1 .......... wh""-- 0C<:l> .. 11", Ind~ 
yod~ otUs ... tht .. too. IMttay........-t ba 'eplaced " ...... 
ing Of ~ "*' OCQJn«l. The _ ptaw. on tht 
_ ~ Mk ........ be ~ ' oa>oPO'* ....... 
of the I .. ,...-y, 0._ too .... """ tho 0011. 1...- """,,,,,... If. 

rnon: thoo-or.or o::htd< I, droirtd. ''''''''e tht blfI"Y '" 
1ttOfd ...... th "" Imttoy Pack R ........ " "SV""'ion&. 

, __ Cei, fI." I ,., .. 'ncl .. .,... cell. CIon to. •• 
m(WCod _ .... .ur:... by CUI\~ The .,,""'. whil:lo 0" ..... :1 

II .. two ....... 01 the""" 10 tho.,a<:1< and "'-''''' " __ cell 
in i t. JlIoQo. Seo F;g. 4 7. Tho "",1."....,.,\ "",II "'ult bo lhe 
l\lpe _;hed in "'" ""\I ii,,, 0_ Iyp*< m3V not tunc­
~ "'~Y. """"'~_~Iin!rclairn .. Opon,,;,,g , _ ontJI 
... lfti'Ipt</ltute perlotn\tnc/l mr,o ba dogoodod How ..... il '-" 
... I>IUI1,,;"" mu .. bo mado<. tt>e ct~ mult to. "... TO .. ilII 

-

• 



,taro! if 180 rnA """11' t ... nO. cell, "'oukJ only boI u .... 
_____ ;os long .. II to~n 10 otItoon Ihe ~,bood t~"l 

a-p "'" IMII«'oI 101 2" -'., a rUll CJ.I<; raM at .... 
0011 ,.. _ "'-:«1 '" bIIIoN:e .,.. otII .. 

REPLACING CIRCUIT BOARDS 
OR SUBASSEMBLIES 

~ -..tIl .... WId ( ..... ,1 _rk in 110 ....... """ .. '0:-. 

bo_"'............t_~ 

The 10'1ow,~ P<OCed ..... .,...,._,he ,emoo" 01 in .... I· 
01"" or ..... cit .... , boofd 0'.....;0. _", ... m.. 1~1"" 

POWIl'!" Reogulator Board 

'- M_ "'" _1>Id<. 

2. R_e the _ ..,., .. _";eId """"'" by_ ... 
11 on me J.odQ well. of "'" .. ",III. beI<>N !he ...... indm 
UIioM on the C(Htt • ...., 1111 "'" """"'" 011. 

3. Oi"""""",,' .11 mulll."", <:ON"",,,,", and the eoaxoal 
"lull' ,h., extend tI"""U" tI,. t>oard inlo ~,. iod, un the 
RF em",,!!. 

4 U....,._ \t>e Iw, ,n'l!,mtK'II .,,_. _ Iii 1 lIMo_tJ 

DO' of the ..... """en'. 

5. fI~ by ,_ ... III. ",«*10,,.. C_ .... i ... 
ill ... "._ rt "'" """ 01 .... __ >0 inaK. II ... ",. 
~...."... _"'" .. ~'-f -...,lIy bttOlf ""''''"''' -
IF Board 

1 0-._, ,rl mulli pin .................. """ the c:o;JXi.oI 
pl"l11 (JI6' " J 1751 d,al .ot""" ",,,, • ., "'" _11 In \tit 

RF _''''' 

2. Unocrroo the '*" ........ "'" 10 !toe VIDEO OUT_ 
TM'to IH. BNC _Inn ..... pol !toe ..... 1« .... ""l 
u.--.lhI~'Orloe&NEEP_ .... 

] ......... roo 11 ..... _01 '-'''''''1 $<I'OW1., ,11de _Itf, 
d~IF _ oulo1 ""' .............. l 

... 1'1"1'1.>0<1 Ihe _ bv ''''''''lOng !I,i. l~o< .. d"n, _ 
cho:<:~ With tho w'n~ ,11'''ITOli'''''' Ihtetwl 01 thi. """inn 
to I".,,,, Inn' ,he « ... '''''' ' .,., .. ~ """,II,,,' "",,.,,,;t tv i>efo'" 
",.,1.1'\11 ,,,,,,, ... 

• 

M.i _ _ 1401A 

RF Cast ing 

1.1'1""""", the __ ft9JlllO< -.I""" IN IF-.I. 

NorE 

AaaI.., tIw oP~_. "" .... _ 0 _ __ 01 

".. RF ~.,., 1H,.;n.d by '.'10' •• ""_ 
tPVIMtOI boMd. rhm floe /tel _ fly, ItoItI 1M 
defwrd_toonol IN RF~ ... ,._. 

2. Oi .. ", .. "" ~ C<RK".1 .,..,.. to rIoe RF A,1\.tn .. ,10I 
jJl'1l. 

l. R_ tho _ pM>t4 by , ............ 01. tho: ",.-.nting .-
• l_ tho: ..... Allon .... ICf"OW1. ltt.t hold ",. MF 

cm.ng to "'" 1,,,,,,-,,,, bee Fig • .1) 

6, SliM "'" RF casting _ ani oul 01 d .. im.rumenL 

RF Anenualo, 

1. Rom .... '~e "00"01 k""'" Ird It,. "on! _I mOU~I' 
inIi nut with ,I ..... 011..-. 

2 11 __ I"" """'nling brocket II "'" _ 01 IN .t ..... 

~-. 

_.-

r • . 4-8. LOU""".f tI .... , K'-' .... ....., .... ~ . ""'''I '. , .. ".,..,_. 

.., 



NOTE 

T"" I F GAIN comro/ P<>_fi<>m<'~"'" ~,.,,_ 
1<'OIh 1M ~"etl""/Of' _/y by ~ 'M Allen 
,.,,, It,....,. ~ , U. ,.", .. 01 rM .f~~lW body _ 
slKI,,>tI ~ pD_r_,,,, wlrlt its long ",.ft oor Iht! 

Wei< of Iht! ,"""""/Of' blJdoI. 

Vertical D i'play Bocord 

1. R.,.,.,..., the bono ... pod<. Rf .0.''''''''.'0< m""n""11 
brocket, ......... <lhcon""", the "",ltil';~ """""".".. I .. tI>e --. 

~. SlO:l. "'" cM'wit board l.ack _ 00' of the .n.tnt­
..... ,1. 

5 . R~ th. ~1.C\Ji. _" by , ......... d>e prl>CO'<Jo, e. 
a-:tc '" mRlfe ""'I ........ "",.....,tiono ..... _"'," bef""" 
OWtyin\l power. 

Cafibr.no. Board 

2_ Unooltkr tne '-I. to CA L OU T ""'_'or .nd 
VIDEO FILTER. 

3. R~ ",. twO mourn.ng tc ....... nd " h lho boArd 

2. Pu ll> in the do l.m I.,d> _Iy (<Of Fit- 4 -91 and "...t. 

""II "'" baird .......... 11C~ boock ar<l 00' 01 d.., "'""menl. 

3. R~\aef: by haldinll 1M I.u:r. in until me ... iu:h 
""""nbtw "' in placo. IhM •• "' ... O>eek to ;""" ..... b(wd 
_ .... itdI _bly I. IolChod in p~_ 

Sw$ep Circuit BOOfd 

1. Oif<:onnect all 1"" mul!i.poin ~I"' .. 

1. R....,.,e d>e FAEQ SPAN...., RESOLUTION 00<1"'" 
k",*" . 

3. Rem<Wo \I.., bock panol ..... c ..... " _ moonling 
~~. 

' • . • . ~. l a"h _ , .,. 'ha _,., .. -. _d _-... a_' •. . " 

Center Frequency Controls 

1. Unpl<Jg IN three pin cunnetTOl ond ''''''_ "" 
l""'nd1nv1ug_ 

2. L"""", _ ...,.".,.., "'" mount;,.,g "" ' . th .... .-­
"'" """trot hom d>e fro/'It p*"",. 

ReplDcirtg the Squa~ Pin for the Multi-Pin 
Connectou 

I( i, import"'" no' 10 d ..... or "i,\U.b tho 1em>1e 
when ....... '''11 W old <lub or ,br<>ke~ pin . n.. fem.ole i. 
....oged inlO II .. ci,w;Ibo.-d and p .... ide<~ _.".- ",Id ... 
"'II the Di ~ <","""",100'. 

Jf d>e 1><01<"" .. ~b i< Iong~. "'.., il with. p;o;, 01 
_10...,.. ulio, •• _IV h .. , wi th . ""oU _in9 ;,on 10 
tho pin "- or IN !..-rufe ond 0011 the old pin 001. en .. 
pO-. "' p<tiOOd inlO ...... ''''''''''. '" 0 linn pUll i ...... «<t.o 
pUll i. ou'.1 

It 1110 _ ... nuh "' too _,10 graf!> with phn. UR. 

"",II dowt'l (.028 'Md> in d_l cl iO'nl"'" in • v,," 10 
""It> the pin ou t 01 ",., ternJle ,IW the _ h.., booen 
~~. 

The old I .. , ,, ~ con b. _ bV ....... ting <he t-OId .. 
and plkif>!j • Ihrp objecl klch ... IOO1/lPi-cl< or om .. 
dowel io lO the h ..... A 0.031 dri" ""0"""'<1 in • pin v,.., 
.... v ot", be u""" ttl .um the..- 00\ 01 lhe old fHrulo. 

Us< .»Air o! di~II"'''1 e<J1I ..... to , _ the lorr .. 10 lrom 
me new pin • ......., in .... , tho pin inlO the old 1 .... 1e . .. ol 
-.!d .. the pin.o both Ideo ot the I,,",,~. 

• 

-



n it i< ,,... .. Y to bMd the no:w pin. 9'_ !he ~ 0 1 

me p;., ... ill> """Ie "" .. pi,. .. and _ "'Ih>" the pt ... 

.., .. 01 ~ pi;'" to .... oid Ix~aking the hoard .. ouncl the 
~rule. 

Cam Switch Repai, 0' Replaeement 

, " '..-J_ .••• 
1 CA.,Ir.OIll ~ 
'.-JJJ~~~ ~ ~' 

B __ ~ the ~1fI'Jffl"f'1_ 'P"inf rensi<N> of tI>tJ """ 
_felt conr.acn ""' cn _ _ must ~ ~'ulr." 

nw", .. m.d fC< _ "P='I"'NO. r/ttJ "",";' 01 U­
_ifCher ".,"'" be ~oo.-'.lcffl o<>r." &~ ~~_ 
,.".mttm;tnCll per_. A GfIm'ry~ nWrdt ~I< kil. 
;"audit., ~t contxt> • .>Jig""",,,' 'ao" anif 

innrucl<OM iI tw.tihbl<t from T~k tRNIi~. Illc. ONUr 
Pwr NO. 04C.()54 I aJ. If ~ .. ~ i. dc$Jrod. ",,"u.el 
'f'O'Jr io<:Al '''''tr<H>i~ field Off",e or r"","""t"i ... 

n-.. eatn "",I<;h .. """.;.1< 01 ~ routi"ll «>m and . oet 01 
oonlocts mount<Od on th~ od~"'" drcu il boIoId. TI_ 
M"ch cont,,,,,, are ",,'u"too by loI>!!-< o n the cam . Tho cam 
.... "ei,... <-on bto d i........,bled 10< i"""",'ion. cioan i"\l. ,,,,,.it 
or """",,,,,,,,,nl" 1011"""0: 

REMOVflL 

- ,,-.. 1. Rffl'I(W~ the VARIABLE and F RED SPAN knob .. 
.... tch lor buO/'ing ~ inoide tho FRED SPAN ~n<Jb. 

1. Loootn ~ .. RESOLUTION knob and ~"'" it and 
u .. piM' O: d<'1 p!.>le wit!! in koyecl sh.lt. 

3. R"""""" lIlolt mOll .... ng .... ' to _ fron,-"",. 

~ . L.",..,.., one .. I "" ... 01 tho po""""""'''' <:OlJpIer 
_, "" eArn ... ilel>. 

5 R-.. .,.. .08 inch 1...- Ill.>!, from "'" _itel> 
fron,. 

6. Loo_ .nd 'em<We 6 each m""nti~ "" .... _ 
w ...... from the bottom 01 "'" _ . K_ "- """""" 
tepa'IOO ~M (he 3 m"""ling sa-. w,lto onlV one 
w ... , .... ...., mounted 'ow"'" theoon' .... ol the boom . 

1 C .. ol", ly ''''''00/0 "'" cam _"eM< and =vet - •. 
INSTALLATION, 

R ........ the , .. nO\>li p'OCedUfG to ,,,,, lOCO) 1M CDm .witch 
......-nbly. Wilen tllG kno'" "'~ inst""od. <:het: k '0 i""or. 
' I' oy .-.rc ",",mOIl Il<".".-,ly '0 co'neola wiU, the di", mad 
M 

• 

RF Module 

Tilt Rf Modukt con""to 01 ,n. lUb--unito w,\h," a a.1 
'nodule. W •• ee",,,mend .""llCing the ""b--un-i .. '" the 
Mmp!e1O ~ il ...,. PI01 '" the module '.il. IQ 

function 1lO'0Pt<I"I. RtIUm \too t:t.IlC'iYe unit or module 
10 you' Telch'onix Fjeld 011 ... '" .epo ... " .. tiw:. 

\' • ... ~J~I 

~ CAUtiO'" ! 
""J,~i~ 

w.o do /101 .eo:or"" .... oti ~placifOfJ.w>Y d;O<:1O'''' <;om. 

_, ~ !o "'" IVbti!fIJle Elfcnt '-f will 
_ ¥<d _p 1M /IlIbsrnlfJ MId Imy _, Clfi/;a/ 

tm;u" IR_ ..-"J 'un;"'. /I • ~, ""'" ~ 
"",, __ no m<X<t !h.Jt>. 15 _It ookM<;ng iron 

_ e"""""" CM"#. C_,n rtu, '*' IR mpl.7ald 
~ 'I<llJd in (N! EItJt;/riQl "JIll ~!ioo UlodtJr tht: RF _ •. 

Replacing Wide Band M i><it< Componenu 

M,~'" t»lanc. i. oII,.ln«l by a<Id"'{i • tw i"od w~o p~i' 
to <"><III II< more o! the diodti. The IWlstod wi •• pair ood • 
capocily 10 9'O<Jnd. L""IIU' of tI,o w""" '" ... ""on' 01 C""",," 

ity '" ..,1",,\Cd .t tho lactory. If ... v of the diodes <JIf disc.-ete 
compo"""" in the mi ..... , , ..... ,""ed. I"" IocOlion >rod 
le"9th 01 .hi. oelole,~, .. ,II ~. 

M,scfllaneoul Maintenance Informal,on 

TI .. ".,... ... uan>f_ in ~,io ioolnJmoro, i, .... , ... ,ed 
lor the lif. of d,. '".vumenl. II defeel ..... con_' Y"'" 
10 .. ' Tektronix Fiotid Office or ......... pt .. ,,!or 'I!I)toco­
men. lll:e W....-... ty """I In the f,on, 01 lI\i, ........ ). U .. 
only I direct '~I TtI<voni. to_lormeo-. Beane to 
_ "'" ...,. • tt-..v ..., u~ I,om "'" Iran>f""" .. .....,.noh. 

Rec:alibration Aftet Rep;oor 

Wh.., .,y ....., .. 0::11 """"". __ ~.'I it ''''''<OCed. the ClI~ 
tntion Df 11>0 ... ",:i,,,,," con:u"""", 011' .... roIaled 0' ,,_ 
""""dR:,,"'''''''' boo _ed. II "" _ .... P01V ..... -. 
~ •• 11 clr<:ull< <Ire .>flee"'" ""'" tI>elr peri"'''' ..... 
It>oold 1:>0 ~ed. UM "" ll<ooedu'f'I doe$Ctibed in Se<:tlon 
5 01 th'. ""' ...... lo dooo:k ~ .. perl"",, __ 01 any ci"",it. 

PHYS ICAL LOCATION OF COMPO N ENTS 

T ..... mOlority 01 o:omP<lfHlJlI< lor the inm""'e<'t a/~ 
"""'Mod 00 ,~",,,,,i, bOOfd. Cln:ui, ""mile" to, Itdiu,,' 
...... ," .• ''';.,-~ """' ~u, ... ," loucl, '" tr ...... ,"' •• d iOll ... e'c.!. 
plug, •• nd .ol,"¥<, tCst PO,"t< "'. ""con'" '" 1ob<!1c>d on the 
c,,,,,,i' b<>¥<1. n .. loX .. ionl 01 \he ei,C\,it hoard oon-oflO­

,.,"t< are il!uSlra\c~1 in U>II ,,0;\0<<01 d"'!l'lm! w,U' ~'" c'" 
OJit diagram. at ,he c'lld cf ,I". ",onull. 



Main tohonoo_ l <W I A 

REPACKAGING FOR SHIPMENT 

"1h4I Teklronix in"" .... e", il to be .nlpPed to I ToI<'f'Of'Ii. 
~""". C~n'.' 101 se • .,.;u Dr ,_;r. on..", a .. g ot>owing: 
0,,",_ C_h -'H)lf'oC! thl ....... of.n In<lMduall' you, 
firm ,hi, cM bG _ . Inclucle complete ]n."u..-n' 
_ial nu,nbe, one! a "",, .. p tion of the Mrvic. '''<IU,<I:<I. 

Sloe..-.:l ,.·use Ihl pidr_ in ""'iel> I'OU' ... ,'u"'"'" was 
sIlil>l>e<l. H t"" original Pl'Cklyi"ll i. unl~ lor usc or no! 
a,,~lIabl • •• epocUgo the ;nl"U",",,' ollollow, .. 

SUit"""" ,he in."u ..... '" ,",til l)O!veth-,.1o-ne --,,"11 '0 
1"'0,11<:11"" Iinisll of lhe ;ns"u ..... n~ Obta,n. eo""" of 
COf'uQ<l""cI C¥dboo ,d ot ,he __ , OI"On .... "II'Ih and ........, 
ha";"D ,ns>do p,mens;onsol no IKs th on ti. inches mo'. 
,""n 11\<1 ins""",..." clim<>nlions. Cusll,.",_ 

inslru ,.,.n, by "ghtly p.ockl"ll th'" inchel 0' dun,.. .... 
'''e 'ha", ' 00'" be,,,,,,,,,n _ ond ins"u ..... n~ on In 
sidn. Seal .,.t1"" .w.h ..nIpping _ or in<!uotrlll 
.'Ipl." 

TI>e "onon ,est ' ''.ngtl\ 'or YOU' "'st,u m<If'I' I. 200 pOUods. 

• 

-
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SECTION 5 
PERFORMANCE CHECK 

In troduction 

This _,;... is. Slip by ...., prOOl!du,e 11>;0, d>eck. the 

poriomYnCZ """,ilication< 01 "'" InurU"'..,l 11 <Ioos no' 
incJu<Ie ""Y in ........ odju<unenl> 0< cheek .. II 1he inwu­
"..,.. taa. to.,..." ~ -,Iiod 1*101'''''''' __ In:mcn~ the 
~",.tmcn. procedu~ 101' the ..,. ..... c""",u will bot !()JM 
_ a ""';Iaf litle in Seclion ti. Re-te.ence isaho ....... in 
mil; Pf~'" 10 ,he _1i, ... ,IQlib .. \ion 'le!>. 

Complete or Partial Ctleck 

P .... I"'''' all .teps in ~ 101' • cornp .... e d\..,k To 
m.:lke • partial """""-. rei ... 10 \I>e prooe!linG """p for \I>e 
iniliol """ipmM' """P ...d ~ontrol p<.»i' iun., .hen tnIII<e 
th.- ch""!jd listed up '0 the "ar' 01 me dc."ed cJ\eel<. 

- r-.. Hi.tory In formation 

The inwum..." .. WJ m ...... ' ~ .... ")..,,.<1 10. prOW"'" 
of con<l.:.r" ..... Iu.'ion and vpd.'i",). Cim,i" .... _II .. 
p<r><;«!u'eo ..... modi!i1d . TI .. hi",,,y p<O«ldv'e on<! in/'" 
..... tion ~ic.:lbIe 10 .... 1;..,. inSItu"""'" .... InclucW' .. til ... 
os d.-iIl.i"", within tt>o <to!» '" .. ",bparU Of Slops. n,e .. 
...., cl<:<>r!v ind.,.t..d in tt>o rwO<:eflure. 

Equi pment and Tesl FiKlu,1')S Required and Rec­
ommended 

The 101lowWlg I ... "I OQUiptntnl is .""ited ." .... too '" • 
cornl*'" ~"""""""' cllOICk T ... , ..... """ ..... " .. "!;co""",, 
... mi ......... m r"""......-. .. 10< -.w ... ~k. 0< ""b"~ 
Uon. SubsfilUte ~iponenl muOl_ o< .... c:eecI thesrI mini 
mom ..,.,..ir~to. 

Spec .. 1 T"""o'"'' cafibration 1;"111'- iI.1Hed I" '''il~ 
tate the p...,.".rure. These .... ~iIIl~ f,om r .ttonix 1"" .. 
;ond m'"l' be 0t1Iered " .. .,..., YOOJr Ioc.I T"',ron,x Field 
011""' .... "-""","",tio. 

In """'" ......... ."..~"omll(! moy l>o male ""'_ the 
.. ~,~""""t ne<:<led '0 """"" ..... erily ~ higl> .o~ ...... ""'"'~ 
he.ti"" it e.~ ..... imP<""lia<I .0 Ob'''n. NOlrli<.>tlon 

. ..-.... 01 this eompromiw i. m3';le ... 1001""'" 10 1M tIlVipmf<'\1 
I .. " ~"''II .... , u\ .... \Omen' tf",. ~~ ..,!er.""" """,,'lCa!lon 
eoru>ot be choc:kod becw. 01 tOtl'lf"'oonl'A. 

'" 

Equipment List 

I . I"".,.."", o.:~ __ ; o.cij\ooeope' with I> iWioion 
_""aI di>ploy 11"1 can r. _, by ., ""' ....... 1 5 ."n 
_ sigNoI lOt • 10 diw ....... displ"". V,,'ic.:of """;1 .. i", 
..... ~. t!qU"' 1.2 V ..... lull·.."....., drfl"",""'. ITtI<von;' 323 
O,d"""""", is ""'" as _, ol lIlis.,.......,.1 

2. T .. , o.:i~: Senoiti.ily .01 V/O;. . hOQUMC\< 
ro""",_ DC ,,, 50 101Hz. To~ .. ""' . 400. 500. or 7000 __ 
WIth • du.t "'""" ,Of,.,.1 p\uoJ-<n "ni •. f .... .,.ample: 547 
w,\h lAl . 7~ .. i.~ 7AI2 .. .... tho 453 portablol 00("0110-.-. 

3. Time-Mark ('_.tor; M .... k ... ou\puts. 0.5 • to 0.1 
1» 1II"KI1",,1l'"""Y outpUt> of 20 101 Hz. 50 MH, . 200 MH7. 
500 101 Hz; .,,,,.,,.,y 0.001 %. Tek"""" 2901 w;!h H .. m.",'" 
"'",Motor 067-0640.00' or Tek«on i. TVOO 184 with 
H.,monic G .... ,.!'" 007·0~94'()(). 

~. Audio Si~ G.....,...,or: F~uoney r""'ll" 10 H< '0 1 
MIl<. " .. iol>l~ ou\put omplirude.o., I ... " 10 .00ts pes!< 10 
pe.>k. accuracy t~. Genet .. Radio M<>tIeI 1310A or How· 
loti f> .. kanI M<><le124IA . 

\0. VHF Sovn'" G ........ ,"'· F~ ,_ 10 MHi '" 
400 MH<:. """"tocy .1 1"; C;)hb ... lt"ll .""obIo output •• ,..,., 
otor 0 I" 12'0 dBm. Hewlett Pod< .. d 1.10<101 608D 0< 608E 

6. C""""'" Ampfiju<lo: 5igna1 Gcrcr;d .... : I MH, '0 100 
MH., ""lpUt ~itude I V IO!> V ~ 10 porllk. 1 ........... ,. 
Type 191 eon., .... ArnpI;11><Io Signal G~ • .,. . 

1. UHF Signal Go<nocatllO", F..,.,..erq r..". "011 MH, ." 
SIlO MH •• ..xu,,,,,, ctl'11o: """"a\od.~ outou •• 1t<!n­
... ..".. HcwIen Pacluood _ 612A. 

8 . Pu1 .. GeMta'",' PuI .. "",,",.ndo .. I V 10 .10 II end 
-4 II pNk; "''''imum ~ dur.'i"". 100 .... Ttk .. "",. 
2101Pu"'Geroer~t .... . 

9. Power 1.1., .... , CopobI. oj ms",ring - 30dSm w,lIt,n 
0.1 d8; >lId'> • • G ....... I Mic, __ Model _54A. A pow« 

' n.. 001·0640-00 C .. ;_ .................. .., .. _ ....... _ 
..... M_ .. 0 __ , ___ a'''''''''' ' T' __ 0_ ..... 

' ......... ""-t .. """"'lot'" ...... T,_ 0. ..... ,.., ... _ 
_ .......... h ............ 

5·' 



) ) ) 
.,. '" "" 0 .... .... ".,... en '" '" 
,;,"' '" "'. '" '" ~ '" ,;, oJ. Ii> @ 
• t - .~;! • .! ! -.. ! 

... Q. i ... l~ .. ~ 0.. ... co. .... _ eo. ... 

• "'! i • 1 § >:! j i ~ >;; «> ~ ! 
Q .... a::' j..., j~!i: 'O.!- EE 
W ti '!' ~;. :II~ ~ el:: ~ !." ~!g 
g - 1 j: p ~ ;Z" i. i •• 
if i > 8. Z ~ o~.. t~ 8 ':; rg ~ 'I"i' 
::!: 0 ~ i; :;;::!' !!l2 £:: :i: ~ >",::: I: ~ :i 
~ ] " <I: ~ § _I ~ § " '~D~ ~ (5 ~ 1 1! . , I ' 0 l s, '0 • • ~ • " " • • '- - £- ~ _ 0 - i ;; J: ~ " ~' ~ • . o.o" ' •..• ' .. 
II: 6: II '~ :I: J";;; "'''.!i 0:: ... z, ~ l:t e.~ '" 
~ ~ ~ u: ri:l ! ~~ ~ ~ ~ s ;;: ,\I"i ~ ~ X ~ ! ! ~ ~ § 
<J) _ ~ l; .z ' II <l. '" '! _ , ,!., ! t " i. ! .1: ! [. 8 • • " ~ .I i 

~ i"''' U,. ,3 0: ... ';':51 ct ;!: _ z > 0"8 -' c:.Ii > . ,0: 

." ~ ,,~ ,.; ... 06 ..,....-:;;.,; CJI ~ . ' o 

fl o; ~ i' ,; c ,; £ u 8'-" 'B £ ~ Z z z .8 Z -:ll!l 
¥:::Ii i. iiS - "'! ~.~ti~~.!1i3 X ~=! 
i~ fi~ >.... : ~ :. '8 f 1;'n~ .. il!~l! III ~:! t 
~. "- • • 1 "','1,., 0 o. 
~ ~~ ~a: 5 ~ • !.;; "'itl~ii ... ~~.. ~ ;; ;! ~ 

~I: !l 2 = ~ S ~ I:;.;;; ~ :;.!lli.e <>~IP Q ~~ii 

'!i t§ ~j $ ~ ~ i~ !~ ·:~l.ti!.li ~ !~l 
~:; >§ i-~ _.. 2"".:.:~ -~ '~:;l!: .. a: ~~!. 
~'O, 5!~ ~~ ~l ~ <; £~ l~ ::: iiil~~~t:li! § l!ll 

S ... "'w .. ~ io _z C »'" r.'SH~~." a,1I" 
¢ 11"'... ~ .. _~" { .. ~ II: ,-5 

! '~l ~a I! ~ J 3 1~ ~~ gi~,,~~iq ~ Jj~ 
1~.! ~o;~.; ;~ :1:5 ~tof.S~l!~l:£ <{ .§U 
d o~ il ~ ~ <> iii I- b ~~ !:J{:.f!g;1.t'i ~ ~l : 
~ f~ >= ~! '$ f$ uS ~g c:l- ~st~iH"~~ ~ ~s; e ~i ~J ~2 !- I- ~~ :~ s~ ~"~,~,,~ , ffi 2"~ '," '< ,,~ " . N~ ri~ .~ _, .! ,Ii il!;~'l • • h i ~ ;::;: >i -):t -- - - -8 -;; -~ i::"!_ .. ~~ .. " ~i!i;;: ~ 
4! l",... f<> ~ Q 8 _ I; ~ ~;;~ Il'> 
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11. Oi .. ,looy Flol""" 

Pog<" 5-10 

13. In"""'o6.ot.~ O"'ortlon Pogo SolO 

At .... I 56 dS d<:twn lor t .... o - 30 dSm 1'25 dB",'" 
140IA 1) '"'11"""" 1 MH, sepM .. ..,,,. 

1 • . 5\O"(!O)!, R ... _Outpul Ampll1\>M PagoS IO 

Swell r"e: 1 ~""""'" "'" .. to 100 ~ 
~ 01 more. Ou'PUlompllllltie S", :1; 0.25 V 

5wee!> will run from "" "" IerMl trigger sourCII 01 • 1 
", 10 t 10 "' . with, dur.'ion .t 101.1 IOU n. """ • 
h ,'\!l>\!IICV 1 MHlor I .... 

b ... ...,. ""'" or 0 '0 '5 V will _ It>e 1401 
";!h 0 V ~ing '0 (I II , _ .5 V.,.....,.. 

pond'rllll0 5OOMH~ . 

17_ O,oc:kG.,"OIMUlI<>n 

Ratio bo,we~n QIII«1 ond r.on-g>tod _,ion of 
d"ploY i. 50 dB 01 m",._ 

18. et>o<:kJ4<l,ulI ColO!"",,,,, Oul­
pu,le..t _tid f.--nc:y 

Ou'PU' .... , -3Od8m :10.5 cl8 

General 

TJ>t -:,u .. "". 01 '~i. pr~ure permit' tn, 14(11A pet . 
I",m>nco '0 I,. e~ te~fI<I with ml"""urn ' teo""-..cI ,Ol1 01 
equIpment. T~. ioU .. to< cI,,,,,k , 01 \h O prime cllO(x tor 
i.tic< 0< ct> .. ..,'.,iltic. th., h, .. c.lil>r. , ;o" ~dju "me"'. ore 
.",nNd in c..,il~1 ' t "O" MOl ' e l .. ~ 10 tho elI'i"'''i .... , 
""I' .. indic.led . !>trfom>,"11 the campi. ,. prOC¥iUI. w ill 
_ ,f.{ .11 cI>.ItC, .. "ha , .. ,td in the Spotllocotoon oecbOl1 . 

T"" OQUipntnt MIlII' ,11..,...-3';"'-" 1>1-'0 groups of 
similar ct>..,k .. Conlfol "'Ihr"", _ """,''''*'' hoPI>up 
~ loll_ ItO'" me precroing ,tep(oj unleso ""'ed. 

eonrrol or Con......"o< ", I.., ,h., (>eIlOln t<llh~ 14(11A ". 
""I'i'Ol itood I. _g. POWERI _ '''00 .. ,0<1 , .... 'IV"""",1 
cor,1Iol 11,1. , ,,_ in it,.1 co,lo,.I ;,'" 1<-9_ T im , /O" I. 

To i"IU'e I",,,,,men, """"'acy. ch<!cI< "'~ "",form"""" 
"""'Y IOIXI hoi,,. 01 O!)Cr;>'IOI> or...-v.ox "'onllt •• which 
_, .,."..,. _. If II>e i",,,.......,.,, i. u""" III • du"v or 

~ _or""","", with ""u"""'-.. itt ""'PfO"""''''. il 
>h""kI !,. d>tcI<ld ....... l """"",tlV. 



Pwlon",,"ot Check _ 1401A 

Preltmi,,~rv P'oOldutll 

•. Conovc, til. 140111 '0 the indocoto< oICdlo<ocopo .. 
illy.t<.t .... '" Fjjj. 5·1. and .. , tho front p.>rooI conllol ... 
101l0W>: 

5. 

RFA TTENdB 
IF GAIN 

140lA 

" 
vr H nCAl DISPLAY 
CENTER FR EOMH . 
,~ 

f iNE 
SWE EP 

MOO. 

,~ , 
FREE RUN 

R ... ,.e Mul.""," 
FREQ Sl'AN MHLIOIV SEARCH 
RESOLUTION kH. "'" 

''''''''''_ 00<:1110"",," 

Vol,~U .. 16 d .. ",,,,,,,,) .1 
I""". DC 
T ... .t[l.. Ex ,Ho<" 
Tri9Jer 
H"';L "'''11 
E" Hori, '''''''' 

"'ttenuiOlioJ1 

Ex, H",I, 
...... lIed Ou. 10 X !O pasO,,,,,, 
'" 

r~ --

b. Co"" ••• _ 140,,,, \0 _ •• te<~. , oc _ tOUf .. 

1.6 V \0 ,,6 VI.oo _,tet> ... b.><1.ry INCk ,.,1""0< 'a 
EXT DC "",~'io" Co.....,.. lit. ,r>Ci<U.o< ote,lI"""'1'< '0 'to 
_ ..,..,ce . • n(! _i>do POWER on r", hl.>,h ''''trumon". 

c. Adi"'" P"" t jon ond rm..JO;." Vl/f ioble conUoio for. 
,0 d .. 1sIorl d...,'av at "'e bottom (J"n .... ,~ Ii",.. Positi"" d .. 
o Ii • .--", ...... 0 lI'o'ieule Ii ..... 10;1,1.>,' 1M CENTER 
fREQ Mil, conll"<>l 10 5(lO or.:l .xlj ..... the V.-.roable ......... 
Ga in (V .. ;.,t,Io T ~IVI .00"01 to po,;,i"" d .. frequency 
..ott:h .. ..." ,om ,';"'!>ion Ii ..... WI ....., COf'OCUy .. just"". 
_ d,l(>I~ ... ill too "lg"lIy """" thon 10 d .. l ...... ",.tl, 0 .... 
_ '1lho zerod";,.ion ",... rod _'r-t<l'>ency m.k., 
1<><>td11 "'*'100 _ rend, <l",i.,,,,, '''''' 

d. Allow rho 1401 ... 10 _m up 2S m,no,m:,; 1>01"" 
_'0'1!1 frequOl1CV ...:ur>eY or ltobOlity. 

1. Battery Charge level Indicator O pera l ioo 

Th;,;;,; on ",,.,...tianal chec~. nol. _;h,:."on • .,qui, ... -, 
• . 0..:_ <1>& volt . ., .,.,.,. ot tile .,,,,r"'" DC_ .. 

""-",,,, un,;, 1M CHARGE lEVEL ;"'''"",0< ... in too .'"-""" 
red ,one. 



b. CI-lECK_Tloe ' ..... 1 ...... '0 Ih~ 1.aIA "'OUId 
....... '. _ 8.3 V ond 6.1 V. 

c. rho I~IA ",oy now l>e """_Itd to tho "'tttty 
_k to< Ih' '*"0;";"11 o;:heck .. Sw,tt:f, tI,. ~or ... ,td\ 
to AC/tlIII TT _to"". 

NO" 

no. '«JIIl mus. ,., "". ,1«1 ....... lu/lr ~ 
INfI.-y _. "" ''')111'' .. ,...n.tI DC_-...ce 
fO _ prrllNmMJCC. 

2. CHECK CEN T ER FREQUENCY RANG E AND 
ACCURACY 

.. ..,.....,.,.,._R_ <>i ... FIN[ -' ..... it :1: 1 Mlb 
wrilh., 10"1' _ 1M 1-500 conltOl_ il50D Milt.. fi>t:bt 

IICV of 1he 1500 " ... .-..Iou ..... Ih "" FINE _,,01.1 ° 
it.t (5 1011\, + 5-tO 0 ' 1he ..... icIlOd Ir~" lief. 10 
.~ 3 ond ~ 01 t:ala .. ;"" Pt-ocodo," il 1he ""..,moonl 
.,... hOI ,,-, r~ ......... tI. 

t . Connect "'" II .. ...,..... a...."()r r .. t F,a ..... 10 
"'" INPUI 50 n c",,_ on 1M "OIA. oM -'v 10 no 
..., 20 no mork ... /tom ................. ,......,._ 10 u.o .... ..-o::G __ 

b s..; .... .". VERTICAL OISI'LAY '" LOG _ odion' 
.... If GAIN con ...... 1"" .................. ing IN!oO"" 100 
MH, ...... _ "'monics IFIt. .]1. 

c. CHECK-A 0 II, ,_ IitOUId to. "npltytf!lt .... 
left o<lgo 01 ""'''~ eJong with 50 ond 100 MH , ~ 
plus h.", .... ico. 

" AcljuI.t "" CENTER fREO MH, Hioo -...01 10 
poo;\iotI ..", ,_ .......... ~""'" 1he 0 H7 ...... 0.­
~ ..... rR EO SPAt<! MHv'QIV ... 11 .... to 10 _.,.,,* 
\tie 0 H • ....-1< ... on ...-.. 

t . CHtCIC-lMi • .-Iout _III .... all 000 :I: 5MH._ 

•. h~ \tie CENTER FREO 101.1, 1·500 """,,'" 
IOrIII", .... Ill tho 100 MH ..... k .. o¥>oI Is ..... ,orto<\ "" 

~-
;. CHECIC -OiAI .-.:l"'-'I .nould K-odico'" 100 .tClO 

MH,1. 

h CHECK- Oiol CO/obf.tIOf> ., _ 100 MH. ,...,.,.. 
........ u .... \tie 100 MH . .... hr " ... _ ...... <:hod. _It. I50D _Itol diAl ,Mel"", .".,.,111 ""'all tr. 
...--, wimVl t iS Mil •• 5'-' 01 tho ,...,.,...., po'''"",I. 

I. Wi", ...... CENTER FAEO MH.£ 1·5ODoon\TOl od",OI<!d 
to Ihc S\I'I "-mono:: .... ,l1;li tho FFI~U :;PAN _ctor ttl 
Sf'AACH 1>0'1''''''_ 

• 

..... _ a...z_1~1" 

- -- I r I -" ~ - -.-. -I ... !--... ':' 

, - I 

~ 
.... '..-.. _r._-1. ".00 .. 1 ...... • - .-- ~±H::JI -~ ~ 

~ , -
- f- -. ,"-

.. 1 • ..J.. · .. 1· 7" 
r-

,- L i e-
i-

II. , "-_/2 .... -..-.. l" .. - U " .00 .. 1500"-• 
• I 

,-. 

l- .-

,-

C.-f I<EQ ...... _ ..... /D .. 

f ..... Z. ,_-.. __ .. t. • "'--'-'" ,. ---
I. CHECK-F",qumcy ""''- ond .... ~ MH. "!J'III 

;"""kI_~' It,. '~1. of lhed i!plav _ 

k_ Reo"m ..,. CENTER FREQ Mil. 1-500 """ \1"01 10 
000 f>O$ilioo. _itch .... F .. EO sPAN MHrJ()1V "'*'''' 10 
I _ ...... RESOl.UTION .11, 10 100. a- th.a. ",,"OH, 
~.Ison ....... 

I. R.....- the 11_ ~ ...... appfy 1 II' 
-... from ..... ~ _*'Ot 10 """ INP\JT 50 fl ....... "*. Ccn .... _ at "'. I Mil, _ ... on ... _ .... tII 
!hot 1 500 .O<1u<>1 . 



rn. Tum "'* CENTER F REQ FII'IE """,,01 fully dock ­
wist, and no~ the number of divil.ioos th. 1 MHz ",..k~ _ •. 

n. CHECK-RlIngo of 11>0 FIIIIE control ....,'" ~ I 
MH. (I d;'.] within lOll;. 

o. Turn "'* CENTER f REQ fiNE rontrol fully 
co..", .. cloc!<.w;". 

p. CHECK-RIk"f!lII' 01 (/Ie """II" .. ....,01 <QUai 1 MH, 
within 1011; of its """,..-..:locO po>i'ioon Rcwm m. eontrol 
'0 its 0 po>i l ion. 

3. CHECK FREQUENCY SPAN WITH 10 DIVI· 
SION D ISPLAY 

1l000ir......,..,I-R""II": 500 "'H, to 0 Hz in calibral'ld 
• t ..... Accu'acy wi!/"lin 1(1')1. with 10 diYi.ion displ.y _ Rol..­
to.1<'I> 5 0 1 !/"Ie CalibrOl;on Procodu.e il tI,i. requ iromen' i. 
no' "",,-

• . Sel the I,on, pa",,1 contr"', '" lollows: 

Rf ATTEN d6 
VERTICAL OISPLAY 
FREQ SPAN "'I-I>/OIV 
CENTER FA EQ "'Il< 

o 
WO 
5O(SEARCHI 
~ 

b. Con""", tho Hoc"",n;e G_ r.,or To" Fix'u,~ '0 
U,. INPUT 50 fl 0(0)'-"':'00 .ro:! opply 20 m m ... . ~'; Irom 
,h o , imo-m .. k 9""""'0' '0 11>. Ilarmon", Gon",.'", . 00 
INPUT 01 1'" 1401A 

NOT€ 

The 067·()64O.()() Calibr.,io" Fix f11r-c i. <nM a< 

follows wirit rit~ 2901 

I . Cor"'f1CI rite MARK€R ",,,,,,,,,:r,,,. of "'" Ot/ibr.­
riM Fix ture omo rite M.rl<..- Out COnl1<JC'or of tIw 
2!J01 Ti",,, M:Jrt. Get,..,."",. U,,,,, .>pp/y u,~ 2901 
Tri9IF' O,,"ignal ritrou¢ ,,,:/><>rt 50 II cl);lxiai ~I~ 
to _ TRIGG€R COItI>f1Cftlf "I _ IIltTm(Wtk Moo,,· 

/;;10'. 

2. Apply tht> SIGNA L OUT Ihrt:>v¢ ~ WOlxhJ_ 
_ 20 dB ~ttMll~I'" ro the RF J"f)lJr of rite ~ppr<>­
",i."'~trum AIYly_. 

3. Uoe "" ~'" _ ... GJt <9W (RJCh ... 
tOO MHz or 200 MHz! _ mod<JI.", thi. frllqUt!n<;y 
with tl>t! rri_ f'""l_1CY m.., corr-nporwi< to tl>t! 
f~ sp>Jn YDuthsirt! toch<!cJc, 

4. Tu"" rf>i1 Sp«t=m AIlMynr C-..-F~ 
thro<Jgh rf>i1 Nrwi c/>td;ing'~ span;tCaJf~ 
_ lil»Kiry .. dinc,;_ i" tht> i"'tTlH_nt in. true--
tion m.ww.tI uoing _ TVP" 184 Ti ___ ""'-

"'''Of'. 

I 

- - I-

• • • ,-~ 

I • • 
• , • . 

. ,. . .. '" "., .... I,· 

-".,,,,.- ..... - .-ld;.j(,o "'00 

• SO x , ,,,,,,. , " . 

c . CHECK _ The di'!>lay !hould <onlain 1 m; r~OfI 

d"i"o" w ith ;" 1.0 d"i""" "'Of 1 0 div ision di'!>lay. IAdju" 
the Horizonlal P"';Uon control 10 a li'ln ",or.",. t.oI,ind 
\!te;, ,_~;.... !TO! io .M Ii"",.) Chol<~ aero .. !/"Ie CE NTE R 
F RED "'Hz runir.g ' lnJI'- Fig_ 5·2 ;>nd Fig. 5-3 1I1""ratR 
how frequency ,!>;on occur""i~ and Ii""",ity ... .""..,..,0<1. 

d_ ChOfl!!" the fRED SPAN MH,/OIV ... I".:to.- ""'ing 10 
20. Pr .... tho 20 ",..-.d 50 ". m ... ~". butt""._ .........,. _ 

e. CHECK TI><: di.~av .1",,,1d <»ntain 1 moO;1tI"1 
diYi'ion. within 1 d " i>ion, lor ~ 10 division diSpI'Y"'I« "'" 
complet. tunir.g range 01 the CENTER FRED "'H: eonvol. 

I. CHECK_Tho a<X>Jroev 01 tho ,.."ajoi r>g FREO SPAN 
"'H./DIV .. 1..,tOl "",iti",," bv ""ti,'11 tl,. """"or '0 ,h. 
politi" .... i r>d~t.,d in T.bl, 5-1. or>;! opply,"II tho , .. " """" 
,nork.,. '0 tit. INPUT of the 14 01A. Lim'I.O\Kl"' .... li,,0<1 
inTableS ·l. 

~ .. 
"'Hzl 

."' 

TA8LE 5·1 

• 



4. CHECK RESOLUTION 8ANDWIDTH 

R~ .. m,,'-8ondwodlh II tI>o 5011. ......,.itudo poinl is 
w.1I>in I~ of RESOLUTION ~ H , .....,*1. R.I. to'lOII> 3 
o f C31a".. """ P<ocedu .. If lNndwid1h II incot...,.. 

~. Se. 1he f,on' ponoI controls. fdlow", 

RF ""EN cI8 
VERTICAL OISPLAY 
fREO SPAN MH>fOIV 
RESOLUT ION kH, 
CENTER FREO MH. 
VIOEO FILTER 

,. 
'" 
'000 

" ON 

b. Apply .5 I" m ... k .... f,on> .he I~mork ~a1or to 
~ INPUT 50 n ton_tOr. AdjU$1 lhl IF GAIN con"'" 
for. full ~ u"'l." 01 one mwk .... fO;"egon:Ilh" 0 H. 
""'"' ... one! 0"",,".5 \.I' m ... k .... 1 

c. Adj.", "'" CENTER FREO MH, conts'" 10 _i l "", 
th" diSllloY SO II,.. baodwKltt> ~11he - 6 dB 15O')j, am,~ltlKlel 
"";01 can be me"",""". See Fig. 5". 

d CHECK· alO"ldwid th must equ.1 )000 kH. :!: 100 
- "....... kH, or 0.5 timll$ 1110 dilliI<ICG b'ltwO<!f1 twO ,S \.I . marh,,! 

'''' 
... Switd> Ib, FREO SPA N MH!IDIV "'Io<to< to .2~nd 

,h~ RESO LUTION kHl '0 100, App ly 1 '"~ m.,.k." to ''''' 
INPUT 01 ,h. 1401A. 

f. CHECK 1I_1dd> 01 !he di;f>11Iy m .... oquo! 100 
kH, :!: 10 kff~ or 0.1 'in'IIIo tho \li • ....- be , .... I the tw<> 
..... k .... w.d>in 1~ 

, , 

----- r-

- -, , 
• , .... · _ ... .. f .. tO~ ..... _ . __ ,- ""_ .. -

_ .. 5' - ... , ... , ..... __ . 

, , , , , , , 

Perl .. " ..... ~_I40 IA 

---............... .... ... 

9. Swi"'" m. FRE O SPAN Mlt z/D IV ,elec.o< (0 ,01 
_ tho RESO LUTION kHz to 3. Apply. l m, m ... k .... to 
I .... 140lA INPUT. 

h. CH ECK-Ban<lwodlh ot 1I>e dis(>l.y """''' __ at 3 kH • 
.t ](X) It , or 0.3 time< the di."""", bel--. two m;ll~"'. 

NOTE 

&IuoJ ... ;""~w I'M',,,,;, ~ rn.. dot! .--Nu'ion 
_rl> ., 3 ~Hz. I~ _rl> wi" Iw dif/ioJlt 
fO_ ... s..r Fig. S-5A. 

5 . Check Incidental FM 

R<q~""""",'_No more tNn 20 ~H,. t ...... ,"' .. " ....... 

be on b;ottorv __ 0< """'"'"' DC paw" ..... ,o;e 10< '''if -
a. Set "'" CENTER fREO MH. oeIe«ot .0 I, FRrQ 

Sl'AH MHVDIV '0 .1. RESOLUTION kH. to 3. VERTI· 
CAL DISPLAY '0 LIN _ VIDEO FIL TER to OFF 
posi. ion.. 



Perf ............. CI>od _1 401A 

b. AWv 1,,, """k .... !Tom '''-li~ ..... ~ ~"'O< '" 
1111 1401A INPUT, Adj~_l the CENTER fREO Nl H< 

oontrOl to ' ",,0 "'" , MH> maf~" 10 the atn .... or 11 .. 
~,;nd ""juS! "'" IF GAIN oootto,_ RF ATI£N dB 
......,.", /0<, lull "".., di~.y. 

c. CHECK _ fM 'ing 01 tho d,oPI:ryod ..... k. IF'8- 5-5B) 
n'.,ott no' e • ...,.. 20 ~Hz 11 ,.,; " ,,, diviMon, _ Fi<j, 5-5A 
to< _,e"""" ..... hod). 

6. Chtd< Operatioo of Video Filter 

RFATIENdB 20 
VERTICAL DISPLAY LIN 
CENTER FREQ MH> 10 
FREQ SPAN MHdDlV 0 
RESOLUTIQft ~Hl 1000 

b. Apply 10 MHz trurr 1M V HF oign<oI _~'Of 10 
thr INPUT 01 !he 1401 . 

c . Nn,J/i..m.mOflul.", m.. VHF "'II"al ........ ror •• 
50')(, w,1II ~ '-6 kH, ~ from the .....Jio ..... 9C" 
, ... IOf Adjust ttle "'"" .. , 01 ,ho VHF ,;".aI 90""'""'0< 
""" ~ .. 1401 IF GAIN """ltol 'Of I Iu~ """"" dlspol'V. 

11. CHECK_VIOEO F ILTER 1_ co,,"a,,' by .. "th-
1"11 111 0 VIDEO FILTER on _ noti"ll th., Ihe d"Jlloy 
"""",,"'" do<;re"",. OIlP<o.im~"ly 70.7\10 13 dB). 

7. CHECI( OYNAMIC RANGE OF OISPLAY 
FUNCTIONS 

Aoqu""",,,,'_ LOC d;,play is at Ieln' 60 liB. lin! .... '0 
.top 6 01 Calib ... ,,,,,, ~ur~ jl linea-iry modo i, .... 
_oc 

NOr! 

.4caIfxy of LOG displrt "-"<h "" rho Vwri<:lI 
~I«ri"n foctOO' (VoIfS!D;. 1 whid! Ihould bit 0.2 
V!Di. I~ rJ-. d.'P~Y by ~lfi"V Vwtit:M 
C~I. 0( .,.,.,..."...te with IIH! V"- CC"'roI. 

• , ChOO9O "'" VHF si9na1 _a .... ITtqu"""Y ." 200 
"'H, ",ld ,_ tho 1.6 kH7 _latIOn. 00<,_ "'" 

>9>01 ,.,..._ """"" 1_ I"..,.,.., 80 dBm. 

5. 

RF ATIEN dU 0 
FRIoQ Sl'AN MH./DIV 
RESOlUTION ~H . 100 
CENTER FREO Mfl1 200 
VERTICAL DISPLAY LOG 

11'. Adjust tho IF GA IN conll'oI _w",," !.-om tile 
lull "oo,"_~wll<! p.,.;tiofl. u~lil ,m. _I"" ,tI,ts 
to .hlft "" (;,pp'o.lml2ly O.ZS dt. 01 noisel. ""'" 
ooju .. 1he I'osi'ion """,,01. to F>I_ "'. !>mel;"" 01 tho 
display- ~. ,he I>1>ltom grMicule liM. 

c. AdJuII ,h. ,iy n.1 gene .. _ """", • ..-.I .he 
CENTfR FREQ WI, contrnlt ('" • 1,,11 ""-' (6 dr.1 
.""", """,i1vdc (tignlll ",,,,,Id "'" r;,~it! 

11. I""' ..... tho RF ATIEN dB ooIoc'io" iu 10 dB " ..... 

e. CHECK-SigI'I I ompI'lUd< should docte_, in I 
d,.,~ ""I" ±O.2 lIi.;oion • ., th~ RF ATTEN dB ... 10<:",' 
iI .. , •• Itd ,,,,,, .. d. 00 dB. In 1M 60 d8 pOt"lon. Ih. _Ion" 
"""'Id be .ioible ...... the nor .. , (Oy"",,,", '""9". LOG 
d,spr.v, m"" _01 Of oxciMd 110 liB and oocy,,,,,,, ""_n 
two ,.000i'9l ...... ' b'I .. ,thin 2d8l. 

I ~r'I!/O ,h. VERTICAL DIsPLAY '0 LIN. lne,o_ 
tho IF GA IN """'9 un,iI th ... is I0"Il< no"., on ItIe 
boo.eIiM , ..... JIO'''oon the _'no 01 Ihe djlPl~ a' Iho 

bon"", III"lieu" " .... 

,. I"",*~ ... tho 'P9"III iIffi"'"'' OU"",I ..,..1 un,il 11,. 
..,.011 amph,vde .. _" 1,,11 "", .. n 16 "i .... "'''I . 

n. CI-IECK _ LIN ",<><Ie (''''''IV by dec: ...... "11 tho "III'" 
~._ OUlPU' 6 dB. Nolo ,hot ".. ..,.r ompl illKk 
tIeo:ruws h.11 ""een. 

i. Tu,n "'" If GA IN conl'oIluUy dockwlte,...., ~)U" 
the .qoll goon.n'o, OU'pul 100 • lull =Mn dloptoy. 

j. Tyrn tI>o IF GAIN con"ol t .... ly""""\ .. clock.ioe. 
No'. 'ho .~"", _pliMe . 

k. Rehor" me IF GAIN CO"trol '0 m.x,m ...... (fully 
clockwioel .Il<! ,educe the _"to( """",I _I 30 dB. 

I , CHECK -R>fl9(I 01 III< IF GA TN control mUll _of ... 
~.cHd 30 d8. Si9n<>l "'pI,f\KW ",,,,,It( oqu.oI Of e><co.d I,," ___ 
ampli_ .,."od i" .. .., •• 

• 



8. Che<::k RF ATTENuator d B 

NOTE 

rh~ HI' A rTENu~lf" dt! IJCC"""'V i, cileck<<d., U", 
fiXI()I)' 1<1 in,,,,,! """"""<'Y spl)Ciflu/'(J<I, TMI St"" 
will <Ut/«, «JmpofIeIll I";h,,,,. hut " will "Ot <:h«:k 

IIHJ to!e<;>tOC<I cn.«'c-isr;a of t/tl. ~"_I'" If lite 
c~-=, ... "",~"", "'/'Or '" ",. ¢Ir-=_",ia of ,Ite 
seI«/", " rtX1U~. I ",f-.cr 1",,,,,,,1/,,, ,.".s, IttJ 
CJ>iib,,""" b'/ II~....". '" rn:muIJIC~. '" /II! ;,1_· 
,..,,,,, 1uv1"9"""'" 'lI!Iid ~,lia'lO(I$ m" .. be _. 

R"""'r..-rlM' Th>< d"",k " .... ,.," .... 11ooaI .,."",... Accu· 
,"'v 01 Ih~ oU ... "a.Of i, "",th ,n :l:IO.S dB • 1'J, 01 'he dB 

,ood""'I· 

a. Sol, 1Iw: Iron, ~ controll M foll_o: 

RF ATI£NdB 
VERTICAL OISPLAY 
CENTER rR[OMH, 
FREO SPAN MHlIDIV 
RESOLUTION 

., 
'" "'" , 
' 00 

b. AWly 200 MHz f,om tIo~ VHF "Ur .. 1 i/O, ..... ,'" to 
.h. INPUT of .1, . HOIA. 

~. A.l1~," 1M IF GAIN control I", .. d""l..., ."vli\uoo 
01 ~ d .. w... .... 

d. CHECK ~ RF ATII N dl! """"lOt' U" ..... each 
10 dB ''''''. by """''''';''''1 d>e RF ATTEN dB ~ 
.. lhng and ,....".NOiog the oignaI _ato< V_ ... Atten· 
...... '" ",\ti,'II by 1 0 dB. The oIi«>la. omphtvde 5/,,,,,1(1 ,~ 
"""" .. 4 dlVis;""" ± 1 d",,';"". 

9. Ch~'Ck V,deo Output Level 

a. Sel the RF ATIEN <.18 ..,1«:'''' I" 10. VERTICAL 
OISPLA Y .. LOG. 01_ tho '''''":.101 ooc;I/<:oscoJl<' Vol'" 
Oill_l;"" 10 5. 

b. Ar>I~Y 200 MHz signal !rom thl oigr>ol ~atOl. 
Adl"" ,I\(> 9<"""""'" ""I", ... ",f IF CAtN control ~,,'iI1lw: 
oi!Jnol <lior,lov .. '",ate< 1""I,liw<.l~ doe< nol Incrco", with 
"""eo'" in ooin Of .Ign.-u INoIl 

t. GI1ECK Sip ""pliwde Of ,he 1'0i~t of ""u'a""". 
"'""Id etf"'" 0< ""teed 1.2 vol" pOII<. 

d Re""" 1hr mei11""""", VolalO .... '" :J. 

R€v. c. UI'T. '~7' 

to. CHECK SENSITIVITY 

R~, .. _,' A, I .. · .. 78 d8m ,.;th ,.."."".,., '" 1000 
kHz .• rod -SSdSm ..... i'h 100 kHz ,."oIu,i"". Re f ... 10 ali!!"· 
meM pto.;:ed,, ' . , II.p 4 i" c:.l ,b .. , ;"" p'OCO'dur. if inm .... 
me'" f. il, 10 ''' ... , 'Oq " I«"",n' ... 

o. Sol{ 11M ,."'" panoI control, .. 1oI1owo, 

RfAn[Nd8 
CENTER FREO MH, 
V(lmCAL DISPLAY 
FREO SP.6.N MH1.IOIV 
RESOLUTION 

, 
" '" , 
""" 

b. ApplV 10 101Hz '>9,,01 f(Om th~ VIfF l>g"a l \l< "" ... '" 
to th_ INPUT 01 .h l 1401A. 

c. A41iu" "'" IF GAIN control fo<obou' 0.5 d"'ioian o f 
".,.. •• oJ '*' .... 1hr 10 MH> oisIr.r on ta_ .. ,m _ 
CENTER FREQ MH, con',oI. 

(I. 080-__ >9>'" ."....,.,.,'" "'11"",t ~ u"til ,ho 
.;g.H.r .. "phtudo plu. r""'" is 1 ~"i.lon. 

•. CHtCK Signal input , ... 1 I'Mlyz. r W''''' '''''V) 
,r.oui<i ""t.~r~ - 78dBm. 

t. S .... ,'ch the RESOLUTION kH, Mrl«:to< '0 100 .. "d 
the FREQ SPAN MIf,JOIV '0 .1. R_, "'" _ pro-
00<1 ..... '0 ......... '" .... , .. I;'OilY. 

,. CtlECK-SigNI .... ~, 1 .... 1 1h",,1d no, U~ -85 
,,~ 

h. R.~ .. , !h_ .. n' ~ iviIY chtck •• 1 j,<'QU."" .... of 2'5() 

MH, . rod 400 MHr I", .ach ,nolulion l>Iondwodth ""'''''1 . 

11 . CHECI( DIsPLAY FLATNESS 

fIeoI>< ........ ,--5N (!(K(l891 >nd bolo ... Mu,,,,,,,,, ampl; 
,ud< ... ;., ...... !h,o.q. ... "'~ "0QuenCV ,_ .. wi"'i" ,.s 
d8 10 :.lOG MH. _ 3.0 d8 '0 !ioOO MH. SN 8040892 
...r UI>. Mo .... 'O<! ... th '_1 10 .,.. 1 ... 1 .. 50 MH, • .... ,It" -0.75dB from 1 Mil. '0 200 MHI _ ."'in ~OdB 
to -3.0 dll '.om 200 101Hz '0 500 MH' !VI ... 10 ,,.p 4 01 
CaI,lIr.""" p,-o;><:ed ..... If req""."""', is "'" mo,. 

I. S.n ,Il. I " •• H po"'" <on"'", n foil()WI: 

CENTER FREQMH< 
VER'! ICAl DISPLA Y 
RF AITEN dB 
rn[o SPAN foIIttz/OlV 
RESOLUTION ~H. 

'" COO 

" 50 lSEAnCll1 
,.", 

" 



b. Ch..,.. Verl.,,1 deller;:""" !IeOOilO'''~ '" _0510,. ~)(5 
I ... dofler;:.;"n '" 2.5 dOlOi,l . 

c. AWI~ SO 101Hz .ignol '",m rho VHF ' i9<'>01 ger>oro'o< 
to , .... It<Pur 01 II>< 1.01A. 

d. Adiuu tho IF GAIt< """trof too- obou, o.~ di.i .. .... 
'" noiK. "'on adjun the o.ognol yo, ... ., ... ou'"", I .,~ , ... I 

..... 1 ompt i,u<\e <>II"", d ,.iolon.. 

I. CHECK- FII,n", bV .lowIy ,un i"'l .""", _",'" 
f,rqutnCy lrom 1 MH. 'ow~d. 200 MHz, main'''n i,,,,. • 
""""""11""""'''' outp<r, I ...... noh"'llllD;mum .... ,.,ion 
01 "IJ'I'" _plit ....... M,.imum uti<> of ompI'UJ<It ,ari .. _ 
..,.."', 1 lotH, to 200 MH, di"".,. ...... , not n<»td 1.5 d8 
10.6 di.) 10< SN 8040891 _ bot"", on<! '0.15 ~8 let 
St< 90401192 and up. 

'- CHECK-fl ....... ,os.,.,..... by slowty ,uning the 
1ilIn>l 11" ....... 01" lfOQVOnCY ""'" 200 MHz 10W_ 500 
MHz. Moxlmum , .. io 01 ampli.ude .~u"on OCI'OSS II>< 
dl.PI.,. must nol .. eM<! 3 dB ~ 1.2 dovllOf SN 8040891 
..." belO,. Ind +(I dB.o _3.0 aB 10' SH 9040092 • .-.:1 "". 

NOTE 

~ to UHF JigtyI_tOl' 101' ,=-"" ;,bow 

4OOMHz. 

i. Rotum tn. VOI,,,,.I mIlK'ion'0.2 VlOi •. 

12. Check Spu.lou. Response (Opetllional check 
only l 

• . Remove tho """"' II"M ... IOt o.groat "<>m II>< INPUl 
COn"",'Of 01 11>0 1401,0, _ ... , \hot I,on' pond """"",. '" 

'011"""" 

Rf An!;N d8 
CENTER FRED MH, 
FRED SPAN MHz/DIV 
RESOLUT ION kH. 
VERTICAL DISPLAY 

00 

"" 50 IS( ARCH) 

"" '" 
b. Adjlr.l' IF GAIN conlf'" !Of 1 dilti,ion of noise. 

CheQ; d",,~ fa nO $pU'WI '1Ij>On"" other th .. 0 II> -.. 
13, Check In termodulation Oid(lrtion 

~"""'f«I"l<IfI'_1 " ""'nO<tJ~bon <iOObond amplitude mull 
nol exCkd 1 d ;.I."", lrom "~,,o l ' .hat ~ 55 dB ,Ixw. I 
re1 .. ona! omplitudo 01 1 divi""". LOG modo. Rd ... o '''''' 
4 01 Calibration procedu,. if roqu ........ ' i,M' met. 

•. ~ the It".".- conlfok .. lollowo; 

. 10 

RF ATTENdS 
VERTICAL DISPL AY 
CENTER FREO MH, 

, 
CO" ,., 

FREO SPAN MH<IOIV 10 
RESOLUTION kH~ 100 
VIDEO FILTER Off 

b . Awf'I 100 MII~ ...... ,.,th ... output 10 .. 1 01 -30 
d8m. hom 'he VHf """"" ~"""tOf 10 ..... IN PUT al .... 
I~OIA. Adjult tho \401,0, IF GAIN conuol 101 • lull ""Oft"> 
di..".y (.;gn0l pi,,, no; .. ) ..... pI,rude. rhi, .. ,. the ''"V"t 
"gnoIleo'" ,elt'''''u . 

c. R"""". the >ognaI """",_tor IignoI hOf" the INPUT 
..-.I "", ilel, u,~ Rf A TTC N (Ill "'«10< 10 SO. 

d. Appv ,lg n. l. 01 90 MHz itnJ 110 fIIIHl o< .. y two 

.... "'.--. ,0 I MHz ...par.""" Imm two "lI""'I9O""'."'" 
It"O"", 'wo 5X ." •••. .,,0" lOt ..." •• "", ,""" th, ........ 
BNC 'T' """"""'Of '0 I"" 1401 INPuT. s..e Fig. 61i 

~. "d",SI the Outpu, 01 the s.igna! _'on <0 the 
arnpIill><lo 01 both di<c>loyod "",oal. plus no'", oqu.I, 1 d;'-~ .... 

t . a...-q.,h. R~ ATT EN <III..,...."Of oet.ing 10 O. 

9. CHEC!<-In ... modul.tion d'''O''i"". by ""Ting ..... 
"""",'(0<1< 01 ttHr OO<kI>ood .. """" •• ,,<10 most .." •• ""'" 
0.6 d;.'''on. _ F"l. 5-7. 

HorE 
Th~ ~dd;riono>f 5 dB ;, an -"",i~.~ c.u"I~Ii<>n. 
II • """"' act;vr.tc cl>«k is _r«I. u'" I"" V",_ 
A'U,IWtor on . />1) .... tp""~.or '0 _1$1> In. 
S dB dlff",."'i~ rttfM!l>U 1_. 

14. Check Sweep Rate Range a nd OUtput Ampl i. 
tude 

Th. SWtE~ RATE """1.01 .nooki • .., ...... I<! I,,,,,, 1 
""-"«!C<)f"O(j Of Ics> to 100 ........,..,...,,,,",, or mote. Out· 
pU'lo',.,htude ....... 1eI """,at 5 v peak .1:0.25 V. 

•. ColI""" the SWEEP VOLTAGE 'm'" ttl. 1401,0, 10 
the ~,Ii .. 1 If'IpU' 01 1Il~ "'" """"OKOPO. So, I~e r""" 
(>Ml<1 cor","', .. lollow l· 

l~IA 

S\'IEEPM OOE FR EE RUN 

Tos, 00ciI1oKopo 

VoI,s/tIiIt ICalibmed) 
TimelOIlt , , 

II. Adiun fh. ' .. , _'"~ tfigge.-ing oont.-ol, IOf. "'-.-/ 
Ifi-' d"" lov 



- " 

, • 

,., .. _ .... ...;-
•• r- $--

- f" 

• l .., 
F .. &'. ' ................. __ ..... _ ... __ ,-. 

t. T ~,~ ,1M SW£EP RATE control mrougto lu '""III' _ 
cI>""IJII ~'e OiICi llo>COP< T,,,,,,/O,,, ~l1i"ll ' 0 eroeck ,,,. ""'9" 
01 11>0 RATE COiil ,ol. SwOflll ,.te ,,"oo ld .,,,y I,om eI>oo t 1 
..... """orod I<> 100 ...... eepo/"",ond".. m<>re. 

d. CUCCI(; ~.....,.", >'<IIia!!<' ampI'ilI<Iem ... 't ... fU~ 5 V 
.... k .0 .~O.3S v. 

• 

"-100 ''' .. leO cr..do _ 1401A 

V"f """'G .... 
wlm <a'i"' ..... """"" .. , .......... . 

15. CIled< bte,nal Trip< Operation 

1f00000_"",,'--SwoooJo w,lI run ,.oh ... tho 1401 .... .. 
".~ I,,,," ... ex~n" +1 V to ~10 V _roe. w,!Io. 
du, •• i(lo"l ~I ~ • • , ,.. """ a I ......... ""Y 1 MM, or Ins 
(po!fiod 1 II< 0If more) . 

•. A"ply .he Ou,pu. of tI,. ""I .. gon"OIor Ih ,O\.ilto • 
,,"' .... 1 coblo •• 8NC ''T .• con.-...:to< •• I"<I . 50 n l .. mi ... • 
""". '0 \h. TRI G IN <on"",,'o< of m. 1101 A. CQro....." 01' • 
• <rue.! !""". 01 tho d ..... " .,. ..... <neill_""" .0 the open 
ond 0111>< 8NC . ..,.... c:onnocto< <0 .... pUl\oe gOf'Itfi'O< OU'· 
put _ COlI be moni..,..",. 

b. eor..-, ,iI< oth .... -oicaC I""". 01 tt.. du~ tua test 
<»<ilIo>ocOPO Co th~ SW EEP VOLTAGE ""\!>IIC conneo:1or 
on ito. 1I01A. s"t Tho lront panrrl eor>trol ... followo: 

SWEEPMOOE 
SWEEP RATE 

1401A 

TRIG IN 

".,' 



T .. t o.. ill __ 

Tim./Oi, 
VolW[) i, 

"" "" -
, m. 
, , 
~, 

c_ Apptv I .1 V pul .. wllh • <I",o.ioo of 2 m.lnd I 
poo ..... 01 c .... tO !HE TRIG IN conntCtor 01 !he 1401A. 

d . CHECK- The , .. I ""'i!lOSlOOP" d""l .... r .... I........., 
OOlput. 

~. CHECK-TIM ." "~" ... ~ omplitu<le "'''91 bv 
va.yir>9 !he ""b. ~a"" """pu' from .'1 V 10 • 1 0 V. 
R ..... 'n Ihe .,...tpUlleoel '0" V. 

r. CtlECK-ThI minimum wrri<>n dI ... ""*1stIc: by 
<ll<:fU$int thor pullO du ... _ to I \I .. 

g. CHECk-Tho f~ d> ... actMinic by c:\«n .... ng 
'he _iod to 1 In h>ul .. du, •• ion must equal 1 III for 5-0')1, 

du .y loc'or). 

16. Check Exlern~1 Sweep-Voltage· ln Operation 

ROQu"',m..,,_An e'",.. .... vol,. 01 0 V ." 5 V .. ill 
__ ",. 14() IA ""'" 0 V COf'~"'I1 to 0 Hl. and 11 V 
_'*'PO'"di,..o 50:1 MHz_ 

I. Se. the front ~ conltch ... lollow.· 

FREQ Sl'AN MHz/OIV 
RESOLUTION kH z 
V(RTICAL DISPLAY 
RF ATTEN d6 

5O(SEARCHI 

""'" "" " 
b. "",,,,y 2 ". mIfI< ..... (500 MH>, from lho time-morl< 

,.......1<>1 to ",. INPUT 50 n """""",or ,,' tIM 1.tOi and 
..:fju~ the IF GAIN control !Of full ocr-. displrf;,mpl~ ..... 

c. Oi"""w«1 lhe ti",.,..,....,., genef1I"" OU!llU ' sq.. 10 
the INPUT oonncct'" of the 140 1 and.\ll>Ply 1 MHz from 
"" """.tlnl lImI'lifUdr Ugrl&i goner'''''. Ad",., ..... goer>­

.. ,,'" OU'put fo •• full SCre<"<> dil\>l .... omplltude. 

~. s..itdl the SWEEP MODE to EKT IN p<»1I'on 
""'ply"" t.>I1Cfral 0 V to 5 V DC voltll9l' """'''''' (2101 
""It!! Gerow.Ior ""I", Mode in o.,tpUt Lltd>od On .,.,.... 

tio,,) throu!Io • SHC ''T". oon"..,..ot 10 "'" SWEEP 

VOLTAG E EXT IN COOnectOl. MooilOr thi5 voltage l'Iith I 
DC cw~ .. " (>OCUtOOC<>l>t. bv c001lOC.in<} In. 'est <>$Cillo­
~ inpoJI.o .1> .. O!"'" ood ol l~~ SNC """""""Of. 

I . ' ''''.-.. "'" <Oltage of th. DC ....... ,. fr"", 0 V until 
II>e tli>pI~ _, .... "",I" to "'" top 0 1 II>e !ICf""". i~ 
ling "'" 1401A to tuNd .0 1 /litH •. Inpu. _01,- ........... 
rncMUte _ ........ al.1y 1 >'011 

I. D;,oo"necl "'" 1 Mli. ~ ..-.I -'" 500 Mliz 12 
",)1,,,,,, "'" l;mo"",a'~ _,,'" to !he 1401A INPUl" . 

\J. Inc.e ... \11<1 DC ,.,."el «>II. , ....... <d. 5.olud>o.;k· 
'''II t .. , baleline "'ilt to Ihe .op o f "" """"" n • ., 5 vol .. . 
'0 i""",,'O the 1401A it fU ...... to '....,;.e 500 MH:. 

17. Check Gate Operation 

Rotio t>o_ ,O!'" _ "",,-voted "",,,on of",. d, .. 
play ih",,1d oqul' or .. cHd 50 d8. 

• Ap,"V I !OJn.1 '0 th. 14011\ INPUT. Tune "'" 
C~Nl"EIi FREO to ,1.0 'is,,, I. thon Of><In t~. d ispt.V b~ 
,wl!d>i,>,I the FREQ Sl'AN .. Io<:,o<.o.oou, 1 MH.lOtV ........... ' ~ 

b. Switch VERTICA L OISPLAY '0 LOG ""'" "'JUIl 
,1gNII left! lfI'd/or the GA .N 01 Ih. 14011\ 00 \/ ... ign" 
""",'IIudo;, lull 00'l!et1 . 

c. S-tch GATE ON .nd OFF ~nd ""'" __ ,I 
I fI"" .. th. tI''''I ..... Wotl!oul • '.",,,notion on Iht GATE 
input connectOr. ",. M'tch pooi.ion ihoold~ ... no .Itocl. 

d. Co<,,,,,,,, • DC ""mi .... ion 150 n 10 100 1lI On.n. 
GATE~Of. 

... CHECk-8w,ttt, in Ihl O FF posilion .... ,Id not 
~ffoc, tho d,,,,loy: t .......... wilh the .... itd"I in!l>t()H poW 
lion. tbo ~I IewI sI>otJkI tlecruse 50 d8 Of m ..... 

I. AwIY I -4 V ~'" ..... 10 !he t"'m ...... to(lft or 1-4 
V gil," I,,,,,, I DC coupI«I Iow....,~ """e. 12101 
Pul ... G ...... ., .. 'I tI"""I~ 'u "'. Connoc.Of . 

9. CIi ECIt _ G.,,"II ,Oyrtll "",ukl «,.ttt .. th l lune'ion. 
With tho .... itch in th~ OF F pooiti<>n .• ;gn.>t ihould be dow" '-" 
5(1 dB wrl"" the Q'''''II action 

• 



18 . Check Ca,jbl'lllo , Out pul Level ;nj F,equency 

-.. rr.. f ft!Q_ 01 50 MHz an .. eIl«!:"" .. ,lh ." 
ocwrat. hoquency c{)OJ"''', ....." '" T.~t",ni ~ 7000 s.. in 
O",~IOOCOP< wl.h 1014 Coun ... Plug·ln Un". The OU\PlO' 
i. cl>ocl:rd bV _"'9 it '0 ." """"rote '.'. ,onco _I. 
T"" OCQI'ote •• 1 .. _ 1 . .. 1 .. "'oiJI,"'O<I b~ ...... "9 on 
accUfO'~ __ ""',., ~ .. , "' ... ur i"ll 311 dBm 
w,tt.jn 0. 1 dB to ~I thl s.,.r go"",.,,,, """"'t. ""'" .. 
GMot-.r M",'OW_ P_ M •• ", Modtj .!i4A. An ""","ot. 
_ met .. thot writ m"''''~ _1 0 dBm, sud> .. I-Itwll tt 
P:ooi:"d _ .3~A, r.on .1.0 be: uoed ",ith • ulrbnlO<l 
•• te"""o< 1<> ,." tho - 30 dBm ,.Ior""". _ Th. 
100Iow'''II prOC<'d u,,", dt",,;r,o "' ... '''''' m$.",,: 

~ 

Th. CaI,brltof ""'PO" 1.""1 .. "Iee,ed by \tit _10 V 
.... l>I>ly . -.,"' •. tho ",poly ""' .. ,,"Ould "'" chocl<od ,I 
''''' c.r;"..I", <IIJ\put inri,s not ""\to,n ","",IOCII.on, 
briOf' moO: i"ll ' ''Y Idju"" .... , 

B",,,,, .. 11>1 C:olibr.,,," output o("·". ,n, ~.'m onoc< 01 11>1 
50 MH, fundomenU l, _or OO'PUI <on "'" boo m ... ""od 
dlfOC:liy. 

Usong ... :accurate (0MIhin 0.1 dB) 30 dllm. SO II S"J"lIl 
~. ($igruII SOOfIlit can 00 caNt ... ted -. an IOOCU'.'" 
~ """!!f). 

• . Changoo Itlt! __ <JII/Ieclron lac\Of 01 the osciIIo­
oc:opc! (VOI1sJOr. l,om 0.: V '0 ,02, 20 mVIOrv~ This oa .. ()/ 
10 CNOlgOS Itlt! gra_ ealOfltion from 10dBJDrIr 10 
t dlllOt\l 

~'Ofman ... 0>0clc _ 1401A 

b AQpIy. 30 dBrn .,gnaI1O 1M tNPUT SO II ~ 
Ie< '" lhe 1~01A. Signal ~1 ~ 8QUiII "PI><O~~ 
i\"\IreIy SO MHZ 

c' Set 1M VERTICAL DlSPLAY!O LOO and _ 1t1OI 
VtDEO FrLTEIl (m, 

d, Tin:' "'- CENTER FRED to "'-Input oirJnaI and pas;. 
lOon 1P>e top (It lI\C $ignaI on 1M gral""" cenl ...... wIm too 
C ... (0" RF AnEN dB sdecle< and osciloer:q"l F'osilOon 
controt, Open tne ~ !O aJ)Oul 1 MH~Oiv with the 
rilED SPA.N SCIeCIllr Ie< niOfe aca.-a\e positiC>nonl}. Thrs 
... labtisl"e& JO <18m re!ereo;ce. 

e Ilernc",c",", relerono;e -..gnat /n;Im 1I'IIIt tNPUT so II 
ccnnecte<, tI>en """",""I a c:ou.ra1 _ blilwwn tne CAL 
OUTPUT..., tNPUT 50 Il OOIWlIrCIor.;. 

I P'Ah 'I'r& G.AL ON OUlton ¥ld wne the 50 MIll talilJr .. 
101' srgnaI on IICroef> .., ~s ~...:It C,," be coo, ..... ~-(\ 
39irrlS' the <elerence, 

g. CI!(C1(-C ..... Ie< 50 MHo lundarnIl<' UI( sognar_ 
"",slaqu,l 30dBm ·0,3dB(IWr.nO.5 majQf_01 
tl'r& ,cfa<once), 

1 r><s ~ lhe per1or.......,. child< lor: \Ile 1'01" 
and inOrcale5. _ ~If)d. mat !he "'W .............. per. 
torm.d _ ItI() spec:;1ica_ lilted "' Section 1 



NOTES 

'. 



'40'''' 

SECTION 6 
CALIBRATION ADJUSTMENT 

PROCEDURE 

This _lion pr<>oidcoprocedu,oI ""Oftn~1on on ;,,1eI .... 
ct-..ek, """ Idju.rm ....... PerlOftnM'l!l !lie complete pro 
cedu", w UI , ecalibrate !lie ;".In. ........ ' 10 ,ts «;go .... ..-ili. 
"" ...... Aft",- .... ibf<oto,. its ptrlOftn_ !hook! boo 
.... ,Iied by me P .. ,Oftn..- Chad<. 

Uml .... o~~ • ...:I _d"",,, prtWided ;" ~\. cal~ 
br.lt\on ''''1>' "'" lJIidei 0, lid. 1(1 callbrlt'ng 1M ""11\1 
m<fll. 11....,- "'" no' inte<>1od .. Ins"""""" ","""Iiclt;"n .. 
for """",pi<. pow.". "'l'P~ vo/\.09M _ "ppl. tol .. ...,.. 
Actual values m~ ""c:ecd tIIfIliOloo loloranco with no loti 
in i",lIu,"""1 ~Iorm¥la'. 

Compl<!te or Partial Calibration 

- " BelOf. perfo.-m>ng I oompklte cal'br"\ltiCln. \he '~tru' 

"""" sh .... 1d be cJ"aned .00 """"",,100 .. oullined In Ihe 
M.in~ """Ion. Perlorm aU cf>,"*, and Idiu.rm"",.;" 
soquonoo IOf a e<>mpleto calibr.,Ion, <hen v ... ify <he petlor . 
m"""" of lilt ",.trum"", by 1I>t P.".IOftn...,., Ch«Io:. 

Some ""CU\ts w"lun 1I>i, InslnJmt!nl .... inh .. ",lIV 
,tab"'. and some """" .... .,.~ I ..,ilil* with e><ponsMo 
_. oquipm..,. for calibntion. For thlt ........... il moy boo 
dcoir.>b .. 1(1 p«tonn otIlv ~ _tial e.oIib ... rion. for ",,1111 
talib<~IIon. , .. '" to .... dft/fed ""1' _ Pf1lPlr" .... I....".,.· 
men. 10< .>dIU""''''' by "'t .... in!l1O tho _I ,,!liP t .... 
_ conu-01 instnoc.ionI ~ing the '11!P. 

History Information 

TlIe m __ ""n"""'1 Of. ",bi-:ted to a po'ogrorn 
01 con ............. 10, _ updI,;."g. t!Meu,u .. moditoed, 
etc. Th", 'oqu,"", ~ in talibQtion proced", ... Hi.tory 
inlormation oppIicobIe to _ier instruments .. i1lC~ 
";1I>I!r ... _"UotI w,tIlin ~ OIaplll or •• .....,..., IDO 
ot..,. TlIese .... <'lear/V indicaTed. 

Inte1'action 

r-.. Adju,tmoIf>", thl. inter..,I ... not«l one! rtlertnee modo 
tQ , ..... If"",ed .od~"_'" 

Equipmettt Required 

Equipmen. -V for til" proc:e6.>r. is !he ........ 
".. Ptrl_ <:heel< ,"""it ....... ts pIu. !he f"" .... ;"g: 

DC VOlimttrl<. r::IItcl<od to ... ,th in 1" at 3.6 V. 10 V. am 
50 V. For .~..,pIo; Trip""" Model 6JO-!oO .... 

"'dlp"'" BNC lomole .0 .... bm ..... "' .. (s...tOClrO ® I 
mil •. SMiet.,o Pan No. 51 ·077-6801. 

Adap'or, Se.-.!«1tO to mul t i-p;" ~tor. Tcktroni~ 
P .. , No. 175·1204·00 (Cable ,.."""bly W175 t>etwoon 
J 175 .,.,j P'l 10 ¢IrI be uocdl . 

Ad.,P'." ./urn"" 0.111., 6 i,..n., 1""9. with lwo pm 
""".....,10<. "" •• <:to end. U,. to eon ... " .,.. ..... 0 P206 
(p<n. 3 and 41 to P22S (pin. 1 0<"><1 21 . 

CA LIBRATION RECORD AND INDEX 

TIle following 1br0lged p<oadure p<OIIid.,. . coIibroti"" 
,..,.".,s. on index to help locate .top. within 1he p.-oood""" 
one! • "",ide lor !lie • • poo-_ cahbr.lO<. 

SHORT fORM PROCeDURE 

1>101 .... Serill No. ______________ _ 

c.t,bf •• _ Olle ______________ _ 

C.hbra.or _ ____________ ___ _ 

2. Cl>eckIAdju" Power R«JU' ... .,.- VQ/t­-
3. o. ... i"'" IF A"",liI;"- am RF Cin:ult 
Alignmenl Proccdun in P,opraotion IDf 
C--.. A';gnmen,. 

..... , 

., 



Calib .. IionJAdju.~ment ~ lC()lA 

4. G __ . ' IF _ RF C"""" Align­
~, 

G. F,~ SpM _ (An"" F'e­
.....,..,... Ad;....tmont 

Prelimin.orv Adi,"'mon .. 
Sweep~ Adiu_" 
c.li>r~w C""lo< F."I""""'I' Cootrol 
Calib,ate s-dI F""""""", "..~ .. 
Col ibrote fiNE Co,,,,04 R ..... 

~Iim;,,;wy Procedure 

NOTE 

P.,6-11 

Th, 1(JIJo~ ""Iibr,tion/J,djus'm~'" tJ~ " 
_1iCM* UWf .,. om_. lm>tJmlturrI ,.., of 
+zd'c '" +:xfC.t_ ~ ;,mlW'flml _ a-=I4> 
p.rioC. wit/! _ ON. of ~t Ins. 25 "'""''"-

1. a..:t< the I,oot p.rMIII control. lor wnooltt operj~lon 
.-.I p_ inOe~ ;ng. 

2. Rem.,.. 1M cob i"", hom the 1401A. 

J. UsiOS 1M AC _Of cord. """,*,1 tho _1*1< 01 
th-e 141)1 to "" AC 11.-.. V<l1 __ n:< whidll$ with;" Itle 
v04tagt _ Irnquenc:v .""",lrtm ..... 01 tho inn""""",-

Non; 

Tite _ uad< ;, used ""IV lor ~ r.", .... 0/)0 _ 
_ IV .1>ti ~tor bd;u.lm.,,1l. 

4. Conr_1 'he ",DEO OUT "om the 1401A '0 tM 
I""". 101 <>n" -", "I • dull "..,. , ... """II{I"'<>!><. Sot 
..... "OIa/D,v ..... ,'" w .2. eon.-. a, .. , ",,"'. ,,, ..... 
"",000 ""......,! {II m e du al ".,. Io-S, osclllO>c~ on<! .. I 
the V{lU'-'DIV '{II. Cot..-..a 11>0 SW EEP OUT 10 m. E., 
HOI;' I~, "" tho Io-S' 00<:11101(.",. .nd _"th ,he H{I'" 
...... 111 Q,,,,ll y <0 bl ..... , Hori'<>n,"" 1 X pt><Ih{ln 

5. Applv 500 MH, "'1"14 (2 ", .; __ k.,,1 to 1M 
INPUT 50 11 c~lor of tI,. 1401A. 

ii. Adju ... lit e IF GAIN ""," .. 04 and the RF ATTEN d B 
_ unt il lit. IIH, ,_ aM 11>0 SOO MH, $Igna! ar. 

v""'"le. . , 

7. Po~,j ..... "'. (I Hz ,..""""" .. th.",,{1 _'0 goou ' 
cui. Ii ..... thon ""iu" tho 0I(,1Io«x>po VI!;_ H""torltai 
G" n 10 """,,"on Ih. !"rOO MIl> .>1/1\01 urr<i« Ihe I." llOrhl 
d"""'" Iono . Th;' .,hb ... ," "'" ' w "",, '""II'h to ,II. Ire '---"" 
quencv """" {If "'. 1~01 A . So"' • ....,.Iap m ..... I", ,',;blo .. 
tho ,,,,,, .<"4 or><l ol'ho dl>p!OY. 

POWER SUPPLY 

p.,... aJIlPly .01'.".. _ • .,.,.. I<>~"""" are mal.,. 
........,. ~_ and no' ~orm..-.::e _;I~ ............ "".1 
001' ••• lues can VIIr"/ ouuid<r those 1;'0I!d ,''''''.....,. wlltt 
nO ~d • • , ,, ofl""" on the i<'ro,,,,,,,,,,,, perl""" ....... 
o.tngir>,! vol,. ......... m ..... a" ... ~ 11M! calib,"ion of-... 
circuit>; 1ttenloro. ~I""" ...... ,""""Id be _"'" II any 
v04tago Iovfl, ... c:h"'"'iJlld. 

1. Set Ban..-y Cnargirog Cement for Pow. Pad< 

•. Romov, tt>c b.ntllry PIC"- I,on, the ;"nrumOtl' ond 
""""""' ;, ,0 III AC """""" _ftlC. SwIICtt I>vh;>,\efy jId 
""~ ,." • • "", to FULL CHG poo.;.ion. 

b. Conn.:c. the DC ,,"'"mo'o< 10""'" R616 If ig. 6-11 . 
TllO pOS<I .... It'.1d "'wiQ be oonnoc..r '0 the bOTtom 01 
R616. s., "',. the ""9"' .... _ "I the y04tm""" Is "'~ed 
Ir<.>m gr{llJl1d 

~ 
c. Chtek-M~ "'wiQ ..,.. 5'1 m~Iivr>lU. t3 mal;""'t> 

(180 m~h .... ps. ! 10 millioml>$l. 

F .,. 6 ·' . 1.0<.0_ 61 AGI, .... c:ro..p A ... ""1<0>_ IP_ """'" 
~"'" _I . 

-

-



<I. AD..l.IST --a.arve R~\e o<Iiu_l. R644 (Fig. 6.1), 
...-... lor _meter """inIlol 5'1 mill_IS.. 

e. Set 11>0 P .... PEl< .... itdl 4.- panel of __ ~) 
10 TRICKLE CtlG. 

I. CHECK-M ..... fNding_"''''''' _im:rtety 70 
mill_IS.. 

II. DiS<:OnrllCI 11'>0 DC voltm",", _ , ... install IN "", . 

tcrv pock. Connectlhe baltcrv ~ to.., AC_1oOUfOI 
It'd .. I the d>.rge """""" 10 TR ICK LE CHG "",i'i<Jn. 

2. Ct>eck/AdjuSI Power Regulation Volt3gll!S 

NOTE 

Th< ,,"'put itNel of tI>t: Q,t;t"a/O' IJ prop""lio". 10 
rh~ ~If) V><Jpp/y liJboul I dBN""J. "'" C.lilx~t"" 
ou/pU/ mus' be m...:kcd . 00 iXiiUltcd "If.., If) V 
wpp/y os c:h~. 

• . Romo •• 'ho _ '"9"1 •• <>< mi.ld co"'" by pr . .. i"ll 
In on til. ,ido 101. 11 of .he >I1 ield box iu" bolow the ro<ot 
indentation .• no:ll iHin\l of! . IA ,,","I >c'"""""",, will ,.oct> 
til. ,!d. wal l without t.ki.-.g 'ho P<W'or 1>o'C~ DUtJ 

b. C""neet an occu.-.l. Iwithil'l 1%) "<IlTme",," 1><:_ 
chas", grouoo ond 11>0 , '0 V rr--'"gul~te<I .upply IF~. 
6-2\. 

F ... ~2. ___ ''''_'''''''_'L 

• 

c. CHECK~Vol\.191 '-' .. or.rkl __ be_ 
10.7v_ l1.0v . 

d, AdjufI R706 If .. 6-2). if ~, 10 brinlllhe 
_10 V p<Nt'VJlltod supply wilhin r ... iu. 

.. Cor'I,.ct ... voIlme* betw...., ~10 V <eglJIHOd 

""""'" _ gror.rnd. 

I . CHECK-Vol~mull_ - l0V :1:0.1 V. 

~. Adjusl R77S (f~ 13-2( 10 bring _ 10 V "'lIPly ",ilh;" 
lim,,., 

h. CHECK- Vol t .... 01 'lIma.n'llII ,,,,,",I 'led "'WIle> 
1+1 0 V, +3.6 V. -50 V, ~.4 V) , See Fig, 13-2, VOl"¥,, 
sI>ould ...... ,," ",ith,n 2% 01 1hll lPf(:itied, 

i. Connte l len C*:illoseopo pr(J/I(J to !tie - 10 V. ' 10 V 
.. >J '3.6 V 1'tI\IU1~"'" .... ppli .. on<! chock dpple COO'l,,"'l 

Ripple ll'lould not 4><ceed 15 mV. 

i, Ina,,,, thel tho hOI' .ink i, pr""",ly i,..",lIod on (f .. ~ 
~"Qr 071$, IIIen 'eploee ltIe OOY'" on III. _ ... 1t9U,.I<>< 
lllielcl . 

IF AMPLIFIER AND 
RF CIRCU IT ALIGNMENT 

{Sensitivi ty and Resolutiolt B.andwidth) 

MO$I Inn'umetlll will ,«!un only mln« odjustments to 
\Ie .. ilhin ""';1Nitv or bendp_ ~Iic"tions; th ... " ,,,,,,. 
twO l><OCIdu ... tile prwlcled. The first prooe<!ure is <leU,,,,,, 
tnO<>gh to twing ~ complettly miotligned instrum .... t w,thin 
"'" requ;,-......... ,"" .... _ prQr:lilClur~. The -'" is • 
goMrll 1Iq.,-,."" procedute Ih .. is ...,1K:.b1e I.". on in ...... · 
men, Ih.t is ,*' 111"" 1I;gn.d. 

P,eparing!he 1401A IOf RF and IF Alignment 

The bme<v poocIt m ... ' boo ' .... ""od .,., p'-J on 101> 01 
"'" _ ,_11100" 1_ Fig. &61 to """ IID:lnS 10 Ihe RF 
119:"rment odju.trn .. U. .... '""ton"" DC _ .. _'o. 
..... >1 boo...., to ..., .... the blnory pO. 

3. Detailed Alignment Procedure to Prepan! f .... 
General Alignmenl 

Tilk p""""", IIIor.rlcl be ...., '0 _'" I bod"" ml< 
Iligned instrumorIl for "'" ~ lIigronenl proced ...... 

.. TllllelIU;pm..",. ..... ", _ in Fill. 1>-3. 



-. 

Yl<F_ --

!21 1OXAt.. , dlftCto ... tIot ... .... -- ........ ---. 
b. AQpIy a 5 MH ...... from the Constonl Ampfitudo 

S ..... Gene<1Ilor. \h<w9'I two 121 lOX nrtnublon .• 50 0 
_1001 oobl<>. SNe to Sc.~tro odop .... 1_ EQu....-,. 
RilQu i"'" lisl). ond I Seolocm> 10 ..... ,d"'in eonrw:'OO' abltt 
(P .. , I'to. 175-1204.001. '" "'" inpul 01 tINt 100 kH. fiUer. 
Itt J280 (Flog. 6-4l. Sft the RESOLUTION ~H, ""'eclor to 
100 poUloon. 

NOTE 

c_~ WI751JefW<Y:nJI15/1ndP2IOcMlt» 
• _ • .,. .,><1 u~ .. v.. StooItI<:tf'O to mulli-pi<1 cor>­

nttt:.", ""rIP'". 

C. C_tully tune !he ..... _~'Of 10 5 MH. lot' 
mll<rn...., dellttcdoo. InlUre thai the <irwil ~. 10 

only 5 "'ttl by d«tNllnv 1M input sigo\aI "-, undl only 
.,... ~ i. ~I .. VOO tune ...... 5 MH,. """" 
lWitd'! !he RESOLUTION kH" ~lDt' 10 3 ~H . post.iorI 
ond c",""'"V odjust me sigoal gonera1.00' f....,.uencv 101 
mlx im"", _. (T~ ls wlH be • very Ih!lfl) _ 
poinl tIoc 10 the fiUer action of "'e 5 "'H. ~ in the 3 
kH.lilter.) 

d. With "" RESO LU TION kHz .. LecIOf ., !he 3 kH. 
pooition. odju$llN 100 kH. Iii*" "'ith T288. T296. T284. 

T:;>82. ond T280 (Fio;J. &-41. lor moo<imum ,_. o. 
en ... !he inpul ... oj letIeI .. .- to k""" the di",lay 
on ......... o.c.llo",,_ dellec1ion lac_ sIIo..old be! CI.2 
1I1tI .. . 

• . Adjun 5 MH. IF Ir...tor.n.. T31C1 IF. 6-4) 'Of 
maim"", retpOI'IOlI. 

t. Ron''''." lite.."... _~ connection to J200 and 
ft'Plaoo mul l i-pin COOolOCloo P1OO • 

g. R_ P228 (fig.. 641 and apply 25 "'H. signa4 
from the II HF oly,," ~lDt' to !hI i~. 01T2.o. 

Il. Chongo 1I>e RESOLUTION kH, IO'IectOf to 100 ...... 
adi"" the IF GAIN control fOf _ ..... 1<>1100 of noi>o. 

i. Adju<t T252 (30 MH. _'110101'1 for m .. lmum .... 
_. "'Of) <>d jun T258. T2fil!. T248, _ T240 100' m .. ' 
..... m ><m<it ;"ity. 

0,"""",,," lite signal ;"pu. love! ... IItt IF ....... .......... 
tl9>od. _ wrlll Ibrol 2'5 MH. 10 insure you .... nn. 



... ' ''. oJ __ . _ .. _ao __ _ 

.......... 

_-. _ II)UIiwo ......... flY\! W...,..aIec! orill>­
in 1M IF""""_"", ,,,,, • do ...... 

j. A_ 1M ............ 1Ui C ... ",tIoo. 10 J228.,.., Ii"''' mulli1>in _to< Pn8. Ft ........ ""10 _ 
"""'" 25 MM, ..... fr .... 1M ........ _ 10 .1210 (F", .. ,. 

k . Adju., T2Q8. T210. T240. T2U. _ .... I MH, 
f~\tf. T222. Tn.. T226. T228 (FII. ~l lot ...... ....... 
..... tiwity 0< . _ 10 Ihe 25 Mth ....... 

I ....... "'"' "~11ht sqIIII 1.-.1 Is ...... ~wltlo "'" IF 
''-_ ,.......11tlo _ .............. 

I. R .......... !he ...... g.entI_ c_tlofo 10 J210 one! 
_, multi'pln """'*'10< P210. R ......... PIe 1 .,.., 
apply 6!15 MH,. I,,,," ~ .. UHF ~ 11"'''''' '''' '" J'61 

(inp<II '0 69!> MH, ' iU .. . _ F~. &-51. 

.... M. c __ '" .... R • ...-__ ;"" 01_ 
, __ "M".c'S2'G_C ...... __ ~_I. 

m. C ... dllily tune tD 695 MH. _ ec!iu"IM_~ttor 

OUQlUtuntil ......... _ 10""...,. 

n. Ad .... t Ihe 720 IIjH. ooeill ..... w.th CI81 (Fog. MI. 
unl~ .......... ,......_ ~ lot .... lmum._ 
ite86MM, • 

..... t. e", MH. P ..... no MH. _"._. _ .......... _ ... 

...1· .. ••••• .. ,,-__ I. 



o. Keeping "', lropul .;goal _ • low .. ",".,tIc ... 
a;!justlhe 595 MHz filter, wi'" C 161. C 163, and CIGS IFig. 
6 -6) ~ ..... ~ odiurunmu R385 IF;" 6-71. cln 
(F;g. 8-6). and C III (Fig.. 8 ·8) lot Optim ....... _tloitv. 

". Rom_ ........ g.....".."" eonno:tion loJ161 • ..-.:I 
...:oon«:1 P161. 

1 . . .. 1 . lIti . .. _.'" __ ,,, A38!>. 

.... , ... '"-""'olC'" .......... _ ... ,~~ 0; _'. .. 

Thio compie"" the pmimitwv oIignmeo"Il I.,.. the RF 
and If cin:ulu. P,o.-! wi'" lh. 11"'*"01 oI~.m p<oc:o-

duAl 10 complete ....... ...,,""L '--'" 

4. Gene<lIl Alignmml 01 RF and IF Sections 

I' !he ""';I!.ily is <1PI""""im.~V &0 <18m down. Of the 
tr.n<IpaI dronrcw'nicJ ... """ide .-ilotion<. \h. 101-
I(>W~ pr<>eadu", .,." boo u.w to ,,;go lh~ IF ...... RF 
dn;u1tJ.. 

Bel"", pnreeedi"ll with 11M! If oIigrwrrent. 1r\Ju", ",., the 
RF .... TTEN<lOI .... is not the problem by _ing "' .... m i­
I;'ily ... i1l> 1he IltenJltot bypasood. Apply 11M! .;gnol to 
J 141 10 byp ... 11> .. RF .... rtenr.rat ..... 

•. U .. ltMr VHF .;g".1 gono."", WI .... rh . .... .obI. "",. 
pul ",o""ot", . A.l>ply I ugnoa ... ,rh,n 1 MH, to SOD MHz 
frequ"""V ' ..... 10 tho INPUT !ill n conneclor 01 the 
1401A. 

b. St,th. 1401A I.onl f»<'''' con""" .. fol low>: 

CENTER fREO MH. 

FR EQ SPAN MHl/DtV 
RESOLUTION kH. 
VERTI CAL DISPLAY 

F.equ"",", of !he _Iiod 
'igool , 

"'" LIN --- -

c. Adiu" "elF GAIN -,Vol and the RF ATTEN de 
~""'IO< tOf obcul 2 divi" ..... of ..,.1 ompliludo. ee,,~ 
lh' ,;gn.ol in tho gr~"",,10 ... Ifilh 1he CENTER FREQ 
MHl convol or ..... sign.ot _.'0< l.--.ency CQIlvoi. 

d . II """;Wily is within r;pecil;""ioros bul _Clth is 
;BOCrr9>L po-o.-! to .. ." h . 

•. "The following deoc:fibes th~ p,.".".ju •• to u" wilen 
oIigoo-rg the RF c;.-a"lts. .... diu.ting 1I>e mbc« effic>errcv in 
11>0 ~or 0< the ""'PU' Of "'" 695 MHI fill" will pull 
tho 720 MHt OIIC,Hator. Cor-<et, "'i< by adjulting CI87. 
Mju$l -*' odiu"",,,,,t I .... muimum ....uitiv,ty. Moot 
odju'tmenlS w~1 t«ju ;", r.l ....... ~ bee,."" af in .... iIoC'lon. 

1) Adjust m. 69S MHL F ill .... wi'" CIG1. CI6J. 
C 165 (F~. 6--6) IOf ma ........ ""';livily. 

~) Adiu" 8 ...... p.., FilII< ... illt C152 IFig. 6-5) IOf 
mIXmum .--.... 

3) Adjuot mi~" b ..... ..-ith R385IFiQ. 6--81_ m"'''' 
00UJ>Ii"ll with C 177 f", maximum _I;'ity. Note h (>W 
mud! .... odiu.tm ..... pullo 1110 no MHl _or"'- ooci~ --­
.~ 

• 



• 

4) Adjt.st Ihe idle<,...,k circuit wiG'\ CI1I (F;g.6-91 
f", "' .......... _ "' .... e.lj.W !he oseill ...... It. 
quoncy wilt> CIS7 to n:lUm 1M osallRo< .0 _""' .. 
mateIy !he same t~. The main objooctNe in this 
~ .. ""timurn .."...; .... ity. !hoot _ilia"", QII 

II>ert!fun bo off ~ ~ k'w kHz i_.o,,,matdy 
2001 illtle .....niwity .. impn;llf1l<!. 

5) Re''''''''' the miK~ bi .. 1'1385. CH7,"'" CIS7 ... 
the OU\pUt we',on of Che 695 101Hz lilm 

6) Ad ..... the B_ P .... F il ..... WIth CI~.lor mui 
........ ....... ,;.;ty 

I. The following .teps describe Ihe "juttm." "._ 
,,"'. r.,.- IhIIF *"I>Iil;",. _ tit~ cin:ui .... 

11 Adjust II>e If v ..... I"' ....... T268, T2~, T248, 
T240. 120B, T210, IFOg. &.4) .. od 11M 100 kH, Iii, ... 
will> T280, T2'82, T284, T2116, T288 for "'""imum 
,....;'Nity. 

21 SWitdl the RESOLUTION 10 3 kll> " Millon .h .... 
adjust 'h e 30 kilL o"'i l l~tOf. w ith TZ52, for ",,,,,,mum 
'"'Pon ... Row,n ,',,' RESOLUTION kHz seI""tI). 10 the 
100 ,,05ilion. The 100 kHz n"I",,\I,. mu .. """"or 
di,*<:tly ""or th" 3 kH z ~M"'. if "dO<!" no •. ",,,, .. ,,n 
tho IF aod Iii"" >dju,tIn..,,,. 

9- R.,m,... th~ >"}naI _Mn< """"""1100 to Ihoo 
INPUT con"""w.-, "''''' ",!,Iy 20 '" on<! 1 11' m;r\co .. tr"", 
tho lime.tl'>lrl _,or 10 lh . INPUT at ltIe 1401, Switch 
the VIDEO FIL TEfl .. Iflct", ON. 

h. Ad;"" me VARIABLE FRED SPAN control so """ 
gutiaJle ;, c.oI;b,.1td \0 100 kHd!liv (<:>no! 1 II' m""'or/ I 0 
divi<iom). Tun. """ o f 1I>c 1igrWIt<> mellulicult oenlff SO 
'-'dwidm c.>n be _ed. 

• • 
~ ~ 

I --- -
-' , , 

- -, , 
Roo ... ... , -Son ..... FRiQ ..... N _._ ..... . __ .. -

... ~.-.. ,-- .............. 

• 

J. CHECK- The blndwicllh (6 d6 down painO 01 the 
,_. B.-I<I ........ Id ....... 100 kli. :I: 10%. _ Fig. 
..~ 

i. Chan!II Ih. ~ 10 20 no """ .1 1.1> .... 
....ildo 11M FREO SPAN MHtlOIV """,,,101 102 MIi> posi­
lion. c.tii>mc the dioplly 1(0 1000 kH:/Dio by adjusting 
II>e VARIABLE (FREO SPANI ..",.,.01 101 I _./10 
dioilion$. 

k . Pyll multlpill con_tors P228 """ P20B IF., ~I . 
BVP-OI'I ... I MH. litlef by connecting I cable liu~ 
c.blt w,1h mult!Pin con_tor at _ ond) be-. P208 
(pin. 3""" 41""" P228 (pono 1.,., 21. 

I. Tu ..... m.~ .. 10 the o •• >t .. 01 1M di",I ... , ... il<:h tho 
RESOLUTION kHr Mlector 1(0 1000 ond iOdiuil 1IIe IF 
GAIN control so \tie ~ trnplilu<le i. lull ""ten (6 div). 
LIN mod •. 

m. Slowe< tunt T258, T268 and T370 to increa .. the 
_Idlh of the &ion"' to at I_t 1 MH •• t Ih~ 6 dB (hall 
omplllud~) "",OIl. T""" Ih. adju.trnmu 10.- optimum 
symnMllrv. Signal ....... will d""' ...... the borxlwidth i. 
i...,OMed. mOt.lore. the I F GAIN will 'C<lUh ""adjust"""'l 
to '~Iintoln fLlIl sc,een slgnoI ampl;tu<k. U .... l y 1 ""ft, 
bandw idth i. (Obta;"oo wh"" Ih~ ,;gnal 1"".1 hOi d,oppooj 
llooul6 dB. 

n . Remow the jumper cable '-0'''''' II>e 1 MfI, lilter 
..-..J .""",,,,,,,,1 P206 .. 0<1 P228. Signol !x>ndwidlh..-.:l .. ""li­
M ' will dCC_ wim m. tilt .. inn.ned. Return 1he<ignal 
......,liwtit 10 full tcfeen wiltllh~ If GAIN control_ 

o . Adju.t th. 1 MH> coupling aopoocilo.- C224 101 opl i. 
mum bandwidTh wilt! ..,mmettiaol "'''ts. 

p. S ......... "" 1tI. 1 Mftl iii .... ~sform<n (T22._ 
T22fil .......... f!tfieally 1(0 obtain 1 Mli. bandwidlh. Sw;1d> 
10 LOG mode..-..J _ !he ...... 1 ~ to make th.li .... 
Iii ....... ...-.. for opbn> .... OY"'"""'Y. B..-idth must 
___ l 000kth:l: 1,","-

Trus """"oIeteo ... " """'_ g/ "'" RF ..... IF ";ru.o;1S. 
Refor 1(0 ."., P".-/ormonce oectioor>""" rhed<. "'" .... trumt:ont 
_tioity'" bondwidlt! "" .... :t ... istics. 

5. frequenc;:y Span and Center F.eq ueoc:y Aocu­
,~, 

F,_",y _ and"..,,,,, lrequency odJU,Im«\ .. ;"te<­
EC Mef,,". It!is "OIl is divClo!d in", I"", oub-strp. uro..-



Co!ib ... rion/"djI 'b, .. ", Pro ' ' .... '-'OM 

Ih;, _01 hooodi,.. Ead> ......... <My be -'_ 
ind .. oduIIIy P""",ide:j ... 0_ ............ Q1h.bId. 

I) Tn, 0Qu1pm .. , .1\11> is Ihown I" Fiy. 6-10. 

'1 Con""", II>t VIDEO ""tpu. 10 0. I I,""", 01 • 
dwI II .... IC<' __ "-<ope _ • 10)( p<oboIi 10 Ch 2 
II'OpJL Contoecl the SW£[P """"" 01 ..., 1401 10 the 
Ex, H-or", I,""", and ...... I ..... ' ponoI con ...... _ ...... 

•• 

"" f/UOSf'AN MHUOIV 0 
CENTE R FREQMHl 000 
SWEEP MDOE FREE RUN 

RATE Funv clockwi", 

VtnicII Mode 
VoIWt)ioI 

"" "" Hot!> o""lr,r 

~ ....... 
"'"' , 
. , 
(xl Hori, 

--­• ~" T_"'" 

31 eon..:. ... probo 10 fF'5So1 IF~ 6-1 I) and _ 
... Cf BoI RSoIO 110 miihngo. MjusI" Ih_ <est ooot>IIo-
_ Ex_ Hori,,,,, ... c... lot ........ , 10.s clio ........ 
~ wish oquol .......... M -.to crd. 

'I) Ad", .. RS55. CF Cero .... ~ IF;g. fi..l1) I", 0 V at 
TPS~. 

51 5<00-itd> .... FREO Sl'AN MH,IOIY .......... 10 
SEARCH position n ad;" .. R550. s..d'I CF. '" the 
_ __ " ~ 0 V .. 1ha 0 o:Iiwision I .... S­
F ..... ' 

BI Switd> FRED Sl'AN MH>Jl)IV 110 20 n .odiI> .. 
... CENTER FRED MI-!, contrOl""tIIlhe.,..,. ... 01'" 
""""" o::m..o ..... ltulo ,tf .. _ poinL 

7) Ad, ... , R!>40 CF Bal. '" ........ 0<'1> 'o,,"1eO .. "",oJ 
ito .... w pol ........ FRED Sl'AN MHzIOlV II 
... ,_ befwHn 20 n 0 """lion!.. 

8) Tum _ .. _ adju....-. .. "415 (Fig. 6-'31 
_ so..e. l_ory "jul"", R8SO (FIf. 6-11) ... .,.. 
c .. mlb_wdo. Til'" ............... _ "'-
lidju,_11 R.406. R410 ........ "475 (F~ &-13) lully '-'" 

"""'"-

-

-



~ .... n. '--_ ...... _ .. _...;...- ....... _ 
....... -. 

IJ ~_ "'" p<Obo Itom Tl' !\601 ...a comect .. 10 
TP 826 IF .. & 1 U. So, tn. .."oQI _''''IV 10< 11>1 
"'0100 ............. 05 WOO •. Sw;1(tI 11>1 1_. CouIII .... 
10 GNO _,,, .... __ ,,, .... "" __ ... "" ,op 
" ....... , ... lor 0 V ...... ..,. . Swi,do "" I"",,, 
eo..p .... to DC ..... ,,;on _ tn. FREQ SPAN MHllOlV 
Lo SEARCH. 1M d,""oY >houId .... mbIo .... ill ....... "'" 
<>I Foo. &.,. 

101 So, 11M FREQ SPAN MHllOlV .....,10< ... 
S£ARCH """lion. Adju .. R800 JZoro F_ ..JiIt.Im.," 

---• • 

I'--

001. ~.", 

I 

f .... , .. _ --- " 
, • ....... -, 

' .... ,1. ..-of ___ ', 'L 

10 the _ .....,p .... ~ ... !he f. lell •• rioJlc 
Ii ...... _...,~ ...... - 2.2 0(11", fThtt'e ...,.,'" be 
_, 0.2'5 d"'. __ •• "" WIt _ ..... ' •• ticu .. -, ., 



111 Ad;"' .. R850 1$_ li,_;r.,. _ FOg. 6-11, 
clod<wioo \lntil ",. 0 H, respor1!II! llIl!leIB II 1M I<1tt 
edvt of ..... ;00., d;,ptrv. Is.. Fig. 6 ·1'.1 II mJtY bo:! 
~ to tIe<,_ 1M ",tring 01 R80D if OH, "'" not 
bo:! bfought on ..,....,. At \hi, tim • ....,..., tho probe b.xk 
to TP!>54 _.nod< to in..."e the _ fW'np "'...- 0 
V ot II,. 0 Hz r..ponM pooition. Re-lIdju.( R555 one! 
R55Oil_",. 

(2) CI-'< ..... ""'1A9t diffe,ence borwaon ..... onds 01 
r .... _ 1'1108. Ifog.. 6-15) on the oteilla,or ""rrm, 
oou_ boo«l. w,th • DC coupitr<l "..01>0. VoItIJ!JO dil· 
~""" onould oqu.:rlllbout O.5vo1L R_i ... ot 1'18'50_ 
R800 if ,. V. (This ""'lOgO Indicates .... """",lI 
<I, ...... t>y ",. Y3fial:>la _itOllc4 diodes in the o",m .. 
10< oireult.' "The _n, of _ling COJrTe<\, 

<equirod for optimum I..,.,utncy _ I ....... ity """ only 
be ""tor",OwI """'" odjusting ""'.weep .,_ ~ 
com_lion in "lIP b. 

I, Set ..... FREQ SPAN MHl/DIV Mrltelor to 10and 
trdj .......... CEHTE A FI'IEQ MH: """'tlol ,0 pos<tJon tho 
o Hz,.....".... to til. 1 .. tIio<i<ion 1_. 

21 """~ 10 no and .1 I" m .... en tIl""'4"r tho 
Honnonic G_._ to tho INPUT of "'" 1401. 

3) I\djur.1 1'1405 (f ig 6131 count •• dodr: ....... 10 
,"""' __ , ,,,01> slopo. IIn ,il ,he !rOIl"""'" .pon 
((I;'IIO,oi",,1 01 tho I,nt one or two mort:.". ""II< in'o 1 
...... k.' Id .. i. ion. F'II 6-14 ill ... " .. , ... ty~1 ",,,,l oy or 
tIli' p<>nt. 

4) Ad",,, lI>. ""NIl "'-' ' .... , .. C<>mpmsoti.,.., 
(~"""l w,'" 1141O.nd "415 lor op'imum ....... 'Iy "" .. 
,,,- tint low d"iI'(IOII ... "",Uy 20 to 50 MH,) 0/ "''PO' 
lion. "'*15 ond ""0,""ju>t tho om"''''ot •• "", ... Iop< 
10 I~e .... ..., , .... 1' oM compo ..... l. 'or the e",,..,, m.1 
l~e ".".:Ior, dr_ "U, 0 v. n.. .. olll(:t.,.., "'" d,'ftIoy 
" _,~ .0 th~ ~I!K' It>ot w.1l be l'IO'iOod w.lt> the 

, .... ., ... rog ""_ """"" lid,...,"" ... " 

, , 

~.~' 
~ 

I~ 
l- i-... ,R_ , 

••. "U T"" .... -... oA w_ .. ., TPS2Ii __ 
"' __ " ... n" ... '''- ,_ """'w .... 

&10 

'lJ. <i- ' 5. O .. ;o..w ""...- ___ <~ .... ;, __ .......... __ 
'''01 te",. _~tO' IC ... C_"or_._I. 

Ad,,,,, 1'1410 10 bring m. b<~n. porn, ot 1~ . rom 
""'lOti.,.., on'o .... "",tor 01 .... d""l .... "'ot ,...." to be 
.. p...-.ltd "' .... .:I"' .. A415 tor III • • "",,,"l ot ",,",n­
oion. II w,lI be ....,.....'" to , •. 1<111>" "406 lor t..1 
d......-oion """"".oy. II 1M di,.,.""", __ .... 0 H< 
I""""", .n<l the lot ..... k .. i, ~a .... th .... th. d,,,,,,,· 
>Ion tMrtw.... !h. 1<. """ 2nd m..-k". """,~ .... 
c ... " .... \ through ,~. died •• by .--",,'11 The _ Iaftl 
...-,110 ASOO ..-.:I R850 h lops .·10 .• 11 .• nd .121. Thl> 
' ... 1 "0-".,,,1 ... "",ft ""'v" , .. "II ....... nt .. 0 ,omo. 

AEv. B. "PII . '971 

-



5) Tune the <I"P\ay h~tf in I~ .. ith the 
...--... CENTER F REO MHz contrOl 10 the.-, ponlon tha, 

_uireo c, .. ,..,clion. Ad;"" tI>e .... """ compen .. tion with 
R420 ancI R425 f .. op ..... um ~ Ill>¥' """"11ICV 
ancI li.-ltv. TUfn R425 "'~tIy coun.-Icwioo ""'" 
.,,., .. R420 to bring <he bnM:: poinl .... 10 ... """tor !hat 
.--I. COfT1Ic:Uon. Adju .. R425 lor amounl 01 _'ion. 

61 Con'"",e runl"ll "'" <l1<pby up in f,_"""" 
'ow¥d. SOD MHz. pr<9"~"veIy odlU,U"'lI "" 'em .. n,"II 
shopor ci,cuiI> tor best d ___ JClCU'OCY on<! Itne .. 1y. 

11 Apply 2 '" 4500 MH.) .ignaI t,om the \ifI'I+m.k 
__ too" ' 0 ".. INP\1T of the 1401,0, on<f c:l>Kk I<t 

......... the lrequency "' ... ,ncludt< 500 MHz. II il--. 
nol. ,..,.." th~ _ '""" 01 the ~ .. octor ",,><10-, .. ill> R800 
~tw;I R850 .... '~I ...., ",,,,,,,,,,, •. 

81 R_k the froq_ "' ... ~u",c: ... and I", .. ,· 
It";. 1/ "'v pon"," ;,; not ... th," specllie."on, (%10101 
~t ",I .dju,,,,,.., .. b_ 10 ,I", poin' otw;l ~I .he 
pfOadme t,om til;,; po ,n,I.",. .. <I. 

c. C3fjbrate CENTER FREO MHz C.",\ro l 

- "'"' 1) Apply 20 n. m .. ke" th '<>I>gh 'he Horm.",1c Geoer· 
. tor 10 the INPUT 01 the 1401A. In ... ,. th.t t~ FIN E 
conl'ol di.1 i, ,,!! 'o O. 

2) Select 2SO MHz .ignaI (5th marker Iran 0 Hz) 
.-.:I <e' the CENTER FREO MHz 1-500(li", I<t.-.d 2&0; 
thftl. open the ditpl.oy by clecreaoing ~ .. FREO SPAN 
MHr/DIV ",'ti<"lg to 1Iboo.t, I . 

3) Adju .. R565. CF c."toring. (Fig. 8-11) to posi. 
tion • 250 MHz ............ !leA -.Ier. 

41 Swild"l "" FREO SPAN MHz/DIV otIecl .. back 
to SEARCH position. 

5) Adju" R560. SNrd> CF. IFig. 6-(1) to position 
the 250 MHz ....... , !hit ........ .-.Ilcull IInit. 

6 ) Tune ... CENTER FREO MHz con\rol 10 oeIotcl 
ana ..... froquenc:v, IUd> .. .aD MHI. on Ihe doispIay. 
AIIju>! R575. CF c.t. (f9. 6-11) 10 pooition!hlt oq..t 
~I the ......... ., ... icuIe Ii"" .. IN FREO SPAN MHr/DIV 
_lor Mlling is d6c._ towards O. 

I) T~ the CEN TER FRea MH. 10 on ... ~ on 
the d"'lay. Opon \tie "i1l)"'1' by decfeasing the FREO 
SPAN MH./ON ""oedon _.-d, o. k"""inv 1;11. sivr'" 
oenlt!<od OIl Ja"<!e<I WIth Ih e CENnR FHEO MHZ 
COIItrot. 

Cafibralioon/ Adju"metI' Procedure- 1401 A 

2) Switch l;IIe FREO sPAN MHzIOlV .. 10:\01"" back 
10 SEARCH position. 

3) Adjust R!i85 (Fig. fl.tlJ to posit ion the froqueno:v 
1MfI<. tnotcll) under 1;11. _..., >iynol . 

e. ClIIibrut fiNE Control R ... 

'I AIlI»v 20 MHr ancI .1 101, mart.,... til..,.,., the 
H...,on;" Geneta!or to"'" IN PUT of the '401. 

2) Stt ... FREO sPAN MH>/QlV..-Iec .... to 1 MHz. 
Turn ... FINE conlrOl 1<> 11'><1 _ 1 MH. pooition (fully 
"""ntord""""';'). 

31 5oItc1 one 01 1M 1 MHz....-..-.I pooition it 
to • not ......... ..,ticull roM with the CENTER FREO 
MHz ' ·500 ''''''Il0l. 

41 Turn the FINE am1<01 ""<>.4> IU fango 10 the <I 
MHz _lion (fully clod<wisel ..-.:I note the "'it! in 
MHo of the 1 MH, ","", ... 

5) Aliju,t H5'/8 '" the COIItroi r.tfI\IO IOf lite FINE 
COfn,OI i. 2 MHZ 41 1 MHl trem OJ. 

61 R.turn t;h. FINE control tu 0 ",,,inol . 

Th~ camp"'I., "ft hoquency ""'" arr:J center froqumcy 
odju,,,,,onts 

6 . Adjun Linearity Amplifier Gain 

o. Sd the I, ,,,, . ponel .. 1«:10« 01 til. 1<101,0, .. 1011.,..<: 

VERTICA L DlsPLA V 
RF ATTENdB 
FREO SPAN MH<IOIV 
RESOLUT ION kH, 

,~ 

ro 
SEARCH 

""" 
b. AwI'f ~ 200 MH> ..... !rom tit_ VHF signal,.,...... 

I .... , ......... n _""" to ...., 'NPUT01 the 1401. 

C. Adiu>! 1M IF GAIN control. from a lultv """oter· 
<:IOd<w;' position. clod<wio< ""tit the....n.. .......... u ... 
",it, the ba..,lino of the ,,~ '~,""im.ately 0.25 "Iw. 
noiMI. 

d . 1>ef:n, ... the RF ATIEN d B 1doc .... pOSit"'" un ,~ 

the oignoI ompIiwdo is """,,,,,,imotl!ly 314 -=en. Dect ..... 
FREO sPAN MH.d\)IV .. 1t<;10I" "lIing 10 1 10 """" "" 
di1!)l;ry. 

e. Sw;u:It the VERTICAL (llsPLAV IQ LI N and ad~,st 
lIn Cal R55. on "'" linear Ampj il« cirruit ~d. tor. 
~ ompIin,ode lIt ot oqual, the lOG dillPla., 13/' _I. 

." 



7. Adill.' Balane. of o-linll Cittult 

1_ A()(JIy' "'liJ'll1O tIw 1401A N'\JT. T,.. tIw (:EN.. 
TEJI FREO ICI .". ~ ~ II"ICI opIfI tIw dIIpIIy to 
IIOCIuI I MltriDlV ...... .". mEa SPAN ~ 

b 8_!he V[RTICAl DlSP\.AY to LOG ~ .... 
oIgnIiI"",- GAIN 01.". 140IA to tIw 1l0''III ... 
IIIOe.U_ 

c CoMIcI • OC \ef'lniN1O"I t5011 10 1(011) to .. 
GATE""", CO'O'IICIc:.-__ .... GATE u.c-. l"'II'Id"I 
ON 

d. """", C94I WId W91F''Il_ 6-16)1CIr _:IqIIII 
• ..pIOdll. 

8. Check end Adju., Ce'lbr.,or Outpul Level.nd 
FreqlH!ney 

r .... ff~ of 50 ~fU -' be~.., ... tII.., ftCCU· 

'al'''~ counl". tum .. lef<lnl<Io. 7000 Set!H 01-
c+>vnr- "';!h 7014 Ccu11&/ I'IIq.In Un!! 1h" outpUt ;. 
c:IIed<Ddb-; .... , ... 'og ~ loan_.Ie ____ lhe 
1<:O,Jnit<! rellnlnCoi!l _ .. "~ try uaIrv,I.., l(::QIra", 
~ ......... capabie OI InN......-og 30 dBm ...."., 0.1 dB 
10 $OIl lhe '''[If\lil1I'''*'1Ot QUIPUI. 1i.Ch .. Gene.-iIoI MkJo. 
..... Power MeW J.4oQeI 'SoIA An .."...Ie ~ __ 
INII ..... __ - 10 <IBm. 1UCh"~!I PIi:l<Ifd MocI­
el 4l2A_ <*> lIIso De """ _ e QIib"~Iod .,_ lei .., 

' '''' 30 ceno relet .... ~ The IoIowor9 PfOQedurI!S lie­__ two_ 

Tile CakwIIOr OUIpuI.....,. eIIectCCI Dy IN - 10 V 104)­

ply. ~. !lie "'""'" ¥OItIge 8IlO<*l be CI'IIoC:Md ,I IN 
c-.1Ot OU(piJI ....... not woIhin ~toono Detore 
...... ong..., .".-

fIeceo .. 1IMo CioIob."" 0UIpUI eotI_ .... " ..... uI". 
SO MHL Io.rcIIrnenI.1L po:MeI outpUt c.o noI too ......nd 

M"" 
__ ,: Using ... ..,.,.... __ ~OI<IB) 30d8m 

50 11 s.g..,.. 5ou'ce. (sognIiI .... oe Qti be cab1oreo _ .. 
-"-'.powW~ 

• cr....g. tt. ..,lCII de"""" ..... , lactor 01 IIle 0<00lo>­
...:ope !VoI1si[)r; I.orn 02 V II;i .02 . 20 mV!ON~ Ttn gil'" 01 
10 ct*i<J(!$ tile 1l"'1ICIIIe ClllibraliDn 110m 10dBlOo. 10 
1 11810.,.. 

5· 12 

o. ~. 30 <IBm eIgnII to tt. IHPUT SO \I ____ 

lCO" 01 !he 140lA. SignalIr~ shouIa eq.OII ~.~ 
~50~Hz_ 

Co Set IIle VEJlTlCAL DISPlAY", LOG _ awIICIl .... 
Vtoeo FLTCR ON 

d T ... Il"ecatTUI FAEO "' ...... 1IgNiI """ poooI. 
-. 1I>e 100 0I1he sogtIiII on tIw jplCM 0lIl .... n _ Ihe 
0.... Of AF ATIEN dB ~ and Ole .... ••• ~ 
oonIo'Ol Opoon 1M ~ to IbOuI 1 MHl."Oi'w _ the 
mea SPAN seIIoaor lor more .."..1,. iJC*dOo'"og n.. 
.'aobtisres 3D <IBm <8I9<",..;:e 

.. Rernow "'" ..... oct t9* !rom .". INPUT 500 
...... 'eer .... tI"IIn CllIVIIC1 • ".,..... _ t>eI'oo_, the CAL 
OUlPUT IiOd tNPUT 50 (I .............. . 

I. PusI\ "'" CAL ON liuIIDn _ I ..... IN so lIIttl c.IoOr. 
'or sognaI on ""'-' 10 i!$ •• 1IIOe can De ""opIiiiCI 
I9U"t 1I>e iVle.-e"Ce 

II CH ECK_ caw:ntor so ~Hl f\ft;t_1II "'IJi"iII ~ 
...... 10Q11111 3Od&n ,,-0.3 dB t_ 0 5 major "'- o! 
!he ,."" eooce). 

h_ ADJUST_ il _pry .......... 1he tn:IImm.nIl.orn 
ttl c.se IiOd ~I !toe 0UtpU! Ie-."I OI lho ~'\of -....itI1 
RII05 tRg. 6- !7j...-mt tt ~ 30 oBtn 

.-../ -

-

-



Me1IIocI 2: II POWff meI$'" calibr~ted 10 -10 dBm 

ThIs metr\Od r.,qu<r<lS • pre-cllit>rated 20 de atl8nll3tor, 
• powtor mere< """",,"11610 10dBm and. 50 MHz ~ 
_ With 8 v~ "",IPlAto 111 _, 10 dBm . 

•. Use • pow« mer ... 10 ..,.. th8 00JIt><rI of a 50 MHz 
19"al $OOSCO 50 rts ""lpUt pl;$ !he calilJrated illter>ultor 
&QUais _ 30dBm - 30dBm - (Geoorator Output + Cali· 
brlted A"""""tor.) 

I). Apply tI\oo abo"" ~Ied "11"<0110 lhe I~OlA INPUT 
om estatllish a ,elcrenor1ieve1 on the gr'lIl_ iI$ <lr!8uibed 
., Meltr<xl 1 

RE~ OE:C.182 

c. Apply th8 CAL OUT IiynIII 10 the INPUT am 
=-

d ADJUST_II~. acrtust R905 unlil me CAL 
OUTPUT ""lUaI1 _ :J,O d8m. 

NOIE 

FrY,..,.."""'" ~ U. ""'""' ~ lfWIis tJ5Hrllo 
~ale lho Caltnror wlpur S/I04IkJ be US«J 10 o::wr­
no<:1 10 the f9!aI SQUfOO 

~ ~ Ihe Calb-arlon proctd.lte. The .,srn.mem 
$I1WId now _ all ,aquorerrrents _ lor .. Ifle Pe<1or • 

ma""" .ecIlOr'I 

." 





UY . c .we. 1'1 . 

REPLACEABLE 

ELECTRICAL PARTS 

PARTS ORDERING INFORMATION 

R __ , ....... " .'._ ~_ or """""'" 'fO'J' Ioul T ",''''',' . In<. H.", OH"'" 
or ,."._ .. , .... 

~., T .......... • 'W" .. ,,"''" .... _._..-., '" '"""""' .. ~ 
_" .. ~ bOoCOn'>I .. .,_ • ..., to ~ _ .... _~ oj ......... , clfeu<! 
lMPf<W"""''' ~ •• "~,~ In .... _~ _ ....... II .. _ -.. _ _ 

o-cdtriflll .. no ., loe"",,, "" 101 .... """ ",,,,,,,,,_ .. _, _ ..... ...-.... "" ..... , 
!y1>O or ................. ,_ ....... _~_ ""mho, ~ ... ' . 10. 

H ................ or_ ... __ .......... '" o,.,.O,id -'- """,lOcal 
r ............ one.r_otfIc."'_ .. u.o .... _,..,..COC_, .. "' .... _ .. -' -

O>onvo ........... "'" H...., ...... ...,.' ... _ oj ............... 

SPfCIAL NOTES AND SYMB OLS 

p." nC"Ol_ ............ ...-oox- p.., ____ _ 

"r __ 
In .... Pa ... l;", ........ _ 10 _ • ..., _ .... __ ,",. _ n. 

_OI ....... II·_. ... ______ .... 'P ... · F ... 
............... "'""" -._ . ... 1.1.8 _ .. eo-. __ , coo .. 
__ ..-;tIlt 

ABBREVIATIONS 

~C'M ~,~ ~, "LASl O(; 
~, ~-, on _n 
~ Cc\l'~CtfOll ~~ RI:C£PT.\C1.E 

". ~"< ~ REllISTOfI 

'O' CIfICl.IIT "' ..... 010 'R~OUENCV - COIcIPOS, TtOt< m m~o 
,~ CONNECTOR SC" 'CONo SE"ICOt<O\JClOR 
RenT H£cnlOl. YTIC ~~ SO'SITM!. 
(L.(C tLEC"TlltCAI. ". VAAI'-8lE 

~"~ 'NCA~D£SC!:N' - WIR(WOlINO 
uo l.tGHT C,, " W<G 0100£ "'~ rA"~5I"0fI"£R 
~ ..oN WIR(WOU~o ~T"L CRVSl~l 

~1Ion 7- 101(11. 

,., 



Mh. COOe 

"'''' "'", ",on 

"''' , "., . ,," 
"'''" ,0",9 

'~'09 
H He 

"'~ >10,. 
-~ ".36 
,,~ 

">H 
~" " ... , 
')1)0 
,,~ .. 
''''0 >so·n 

,.~ ---~ .. I .. U 
91U7 
9 .... 

""" 

,,' 

CROSS IN DEX~MFR CODE NUMBER TO MANUFACTURER 

_ , '4'_0 ~om:.-
~ ~IC co .• s. QJOOl.T1O- ~nr. 

.......... -.......... --...... _ ,.....-.s. 111<: •• <:D<IU:WO:"'" -, 
oa. ~nOll. fi'Ot,I~ ..... "'" onru,OII 
.... ~'CI, MYU'OII f7 " VlI ~. 
ntQI,C flCIUIftll'$. lll<:. 
"""*""'. ,0.: •• -.I~ MtXl . o,y. "",,-<XI,""'" CCOOI'O""T'<Ol 
TAnlC"t"'" ct:M,C<lHOIX:"1O' ... I>TV .... 
YAIRCHII"" _ """ :rns~ "" .... -,. .... ,""""""'" 
""C/IQO ... ,..::.. 111<:. 
"",-..- ~nOll 
mu,,. r.uICT!'IOIIICS DN • • """ ..... 

ON, 

....... ~UIC'IW>I<'CS, DIC. 
u_ ~a co., 00:. 
~ <XlI<>'OII>T'<;>< 

• O_' •. _A' ......... . 0_,,. 
nOI :lOIII r.'IID."T S<lt"TII .0_ SoOn. ,no. "CElmtA:. -_. 
II(X1ft 10. 
• 0 80< "', I_ .'"E. """TU 
>12. , UIWI<.A CMYOII """" 
_ I ~ ':> , ,",, ..,. l~ll 

,., SIltllElO ,,""""" 

. '" l un 11'Ol%T 
11~15 ~ AV! _ 
'O)~ WABAMSIA AVE. 
~ .U>\a>o>IT """"""'" 

'.O._.H 
nt I I_'ei! "" .... , ........ "" 
HOO ...... ___ "". 

,SoOI 'JIC& lit:.:. .,. 

"""~n. 
1100 """""U AV". 

IlS~.o_.n 

... II. U'tII ..." . 
lSOD ~ BLVD . 
n>lrrnll "",",0 

," ,"'" ....... S. M. 

'01 It •• """" n. 
toO E . ~T 1IirY 

ItonO IOD>;$ "VE., • 0..,. ~n 

'0 __ 
tn, ~AV>:_ 

1500 ......,. .""". 
,no SUI<$ET a:.,"O_ 

~--~ ......... f\&u """" 

," """ 

CUV Slall . z,p 

""""" 1<'. J ....... 
'raDII, Ie _n .'I.IriWI2a. "I 'UOl 

:>AU.AI, TX '5", 
~ZU: ....... ,. 
JCJ1<TI.II HACA • .K • .,..,., 
l.IIW1III Iv.a.. CA ,,.,, 
onQPIx. AI: ISOH .. _1.1. IfE1GRft. IU 0102> 

..:mrIA,. "'£11", CA "04' 
, ....... 00 .. ..." CA .0"0 
QI1C/1QO •• ~ """, 

... """""", "" 0111. 

CADCaYltu. n. ,,.,n 
-.vn.u:, L.I" ... 11706 
........ CI.U.\. CA tso5. 
P.lLO lI.TO, CA "'lOll 
........ .." '" utn 
Rt'o'PSlot:. c:a .,..., ___ ...... , ..... 0"., <;1.,.--. ,., o-10l2 
_~. ,. "51' 
1'I!uaTOIr. a. 'lUo ox..,..,. It: "~,, 
II.>.SI!C>.. NIl 160 .. 

""'WU:O:I.>1IIA, ... n",. 
DES nMlWI. lL ""''' 

1UCaMCt. or 10101 ..... _ .... 10"" 

>rI. C .... It:IL "n 

'-

-
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SECTION 8 
DIAGRAMS. CIRCUIT BOARDS. MECHANICAL and 

REPACKAGING PARTS ILLUSTRATIONS 

Vol"""",,,,, g''''''' ore in picolarad. (pH 
VlOIucs Ins ,I>on onr .,. in microf...-ad. !pF). 

Ohms liII 

Logic ..,.mbalogy "bos«l on MIL STO 8068 in lcom, o f pooi';'" Io')ic. l<l9,e symbol, depict the Io')ic "''''''''''' I*'orm<d 
and ..,.y dillc.- Imm ,,.,,. <No>ulxlU,er', d:tUI. 

11:1 

Ck>d<wi.., control""",,,,,, in direct"'" 01 or,,,... 

Conn«lion mad~ '0 ei,rui, I>o. ,d with in''''con'-'ing pin. 

T~. following pnlfi~ ... , .... >Ie u>«! .. ,ef ... ..,,"" desi!i""t<m; 10 idM' il y compo"""" '" .... mh li\!"< Qn I~e diagram •. 

A A""""bly, separable 0' ._;,able lei''''' it ~"'. etc.) 
A ( An""u.to,. fixed 0< ... '-'hI< 
CR Diocle. s;g<><ol '" rectil' .. 
OS Indic~i,.,.. dNioo (l.Jmpi 
Fl filt ... 
H HCfI' di"'''''';''''' d .... ;ce Ih"" .. Ilk. he" ,adiato , • etc.! 
M Mote. 
IP f~t point 
U Asoembly. in_, ... ble or ""n·r<!p.lirabl~ (in'oy,.'od 

tiorcuil, ctcJ 
y C~al 

• 

,. , 



1401A 

1401A WAVEFORM and VOLTAGE INFORMATION 

WaYtlforms shown on the dt!l9ratnS a<e photograph$ takero with a 
TektroniK Trace Rl:COmil'tg Camera equipped with a projKted gr1t li~ule. 
Voll3g8S were t3ken with a non-loading wilmeteo-. VoItil!ll!S aod w3Vflforms 
(shown in blue) iIf"e not OO$Olute and can vary between "'Slrumena 
depend ing on the measuring device and circuit differences between 
innrumena. 

The Volt$/Div arod Time/Div settin gs lor the te51 oscillO$<;OPe are noted oro 
each wavelorm photograph. Comparison of the w""eforms musl be taken 
under the following conditions: 

Diagrams 1 throo4> 5 

1401A 

FREQ SPAN MHz/DIV 
SWEEP MODE 
SWEEP RATE 
OISPLAY MODE 

SEARCH 
EXT iN 
Mid range: 
UN 

Trigger the 1401A and the t est oscilloscope with 50 ms markers from the 
time·mark generator. 

Diagram 6 (Powe. Regulator ). 

Operate the 1401 A on battery P'Ower only. Trigger the lest oscilloscope 
iroterroally on Ihe , roput sigrnll. 

Diagrlm 1 (Po_ Pack) 

Rerl"lOVe the power pack from the inslrument. connect it 10 the AC Ii"", 
pOWer and set the ... lector to FULL CHARGE poli l ion. 

-
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CHANGE: 

ErF SN 8071490 

CHANCE TO: 

MANUAL CHANGE INFORMATION 

DATE 4:;4-Z8 

OESC FUnlON 

ELJ::CTB.lCAL PARTS LlST AND SCl!<XATIC CllA!'Gt;S 

1.4 670-0333-04 CXT BOARll ASSY:SWEEP 

LaSS 108-0691-00 COIL , RY:l.8Mli 

U520 155- 0028-00 MICROCIRCUIT , D1 :HILLER INTEGRAtoR 

AOD: 

R8S8 315-039. - 00 RES., FXD,CHPSN:3.9K OHM , 5%.O.25W 

RB58 1. added in parallel with LeS8 locat ed on the SWEEP circuit board 

ass .... bI,. and .hovn on di .. lIr .... 5 SWEEP SHAPER. 

PAGE 





MANUAL CHANGE INFORMATIO:::N=1 

OESCR1I"T1OH 

EFT SN 11070000 

ELECTRICAL PAltTS LIST AliD SOIEMATlC OINiCES 

CHAlICE TO : 

670-0328-02 err &<lARD ASS Y:POIiER tlGULATOR 

ADD: 

108- 0 598- 00 COIL U: 200llH 

108- 0598-00 COlL U: 200U'll 

315-0107-00 RES. ,rxn ,CKPSN:lOO M OHM,5%,O.25w 

'" 315-0101- 00 R£S.,FXD ,CHPSN:IOO H OHM ,5%,O .2Sw 

DI.AGRAM <Z> POI/fR REGULATOR 

30 

PAGE Of 



-, 



'·~*~MtJ:« 
••• •• 

• • ••• ••• 
••• 
••• 
~ .. 

••• • • • 
~: 

•• I::: :: 
f •••••• '. .. . .. I' , 

•• •• •• • • • • • • • • • 

1[·g;·g;·6·' • •• •• • ••••• •••• •••• 1[.g;.g;.g;~.JIJI • •• • ••• 
~.g;.~¥~., ••• - ~.~ ••• , .............. . 
I ••••••••••••••• 

-~- - --....... . 
• • • • • 

• • • • • 

••• • • • ••• ••• • • • • • • • • • • • • • • • • • • 

•• •• •• •• •• 

• • •• •• •• •• •• 
•• •• •• 
•• 
•• 
•• •• 

• •••••••• • • • • • • • • • ••••••••• .,_J . . ~ .. )1 • .:. ....... . 
- - --. . . 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• •• •• • • • • • • • • • • • • • • • • • • • • • • 

II 

II 

•• 
II 

•• 
•• 

••••••••••••••••••••••••••• . ........................ ~. 
••••••••••••••••••••••••• ~I 

• •••••••••••••••••••••••••• . ........... ' .. . . ". , ...... . 

• I 

I 



+ 
• 

1401A sPECTRUM ANAL YZI:R MOOUI.E 



- ,~. 

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

• , 

I 
I 
I 
-

+ 
I l , I ! j 

• 

- , 

0 , ...... Sari~No. • .... ~. ,. 0" , • , , • , o-riptiool 

"""'." , FI L Tell.. liFo\. _be< 
3l8.O670-01 , FI L TEA. '''''I. blue 
2i»re12·00 , COVER. I""" 
="",m , SC AEWOAIV(A 
0 1:1.(l214.00 , CABLE. intereo<V>tc,,"II. 5.50 ;""""1onG 
3'15-0051..()O , STAAl' ASSEMBLY. _<vi .. 
C12 011 J..OO , CABLE ASSEM8L Y. RF . 72 lnehn long 
lSl.QO.I.3-(Q , CABl( ASS[M8L Y. powe, 
l~~I8300 '''- 8030556 POUCH. occeuoty !oo. shownl 
:~oo B030S51 , ACC[SSORY BAG !oot ""-'>1 
::....c1~ , POWER PACK • .,.'111 r...tcoy .... 
= ' 1-.00 HANDBOOK. ope, .. .,... . 
::"l"V.QO MANUAL. instruct"'" 

OPTIONAL ACCESSORIES Ino1 shownl 

, , IMPEDANCE t.lATCH ING NETWORK. 75 n to 50 11 
COVER. l""otcct .... 
32311401A CABIN ET MATING ASSEMBLY 
BATTERY SET 

140IA SPECTRUM AIUIL YZER MODULE 



-
-
-

I 
I 
I 

Ro. , .... .... 
., 
, , 
~ 

• • , 

T oI<t",,,,,, 
~ .... 

J78.()670-02 
J78..{)67()'Ol 

2Q0.0812·00 
0030072.(l() 
012,.(121.;.(10 
:;:'60051-00 
~2.Q113-00 

" 1-OOolJ.{I< 
::r't-Ot83-00 
::r'505ol1-OO 
~5-C1t9-m 
;:.~ • t98-00 
=':1>"17"-00 

;-.c- -:::~ 

:'K'""Z~ 
:.o:;J ISCHXI 
'400U4' 

• 

+ 
, 

• 

- • 

0 
~N .. , • ,. "'" , • " • • Deocription , FI L TER. I;gr., • ....,be< 

• FILTER, ligh,. blue , COliER, "on' , SCREWORIVER , CA8lE. int..,...........,.;"Ii. 5.50 '''''''"10 .... 
STRAP AS5EMSL Y. COfryi flOj 

• CAB LE ASSEMBLY, IIf . 72 inchn Ic>n9 , CABLE ASS[ MBL Y. pow., 
""".., """'" 

, POUCH, ao;:t:CS!oO<y (no. ohownl 

""'"" • ACCESSORY BAG (not_l , POWER PAC K. with 1>0.-., IiOIt 
HANDBOOK, O(Itf .. or'. 
MANUAL. ''''''fuel .... 

OPTIONAL ACCeSSORIES \not shown l 

, 
• , 

IMPEDANCE MATCHING NETWORK. 15 n to so n 
COVER, pro\«t"" 
323/1401.0. CA81 NET MATING ASSEMSLV 
BATTERY SET 

1401.0. SPECTRUM ANALYZER MOOUlE 

cliffnazelli
Typewritten Text




