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\ M A R R A N T Y

THE S INGER COMPANY,  METRICS D lV lS lON,  wa r ran ts  each  new ins t rumen t  t o  be  f ree  f rom

de fec t s  i n  ma te r i a l  and  workmansh ip ,  e f f ec t i ve  a f t e r  de l i ve ry  t o  t he  o r i g i na l  pu rchase r  as  f o l l ows :

Commander-  Inst ruments:  Potent iometers,  Br idges,

Vol t  Rat io Boxes and Standard Resistors .  .  .  .5  years

Sensi t lve Research* Electr ica l  Indicat ing Inst ruments .  ,  .  ,  .2  years

Othe r  E lec t r i ca l  and  E lec t ron i c  Measu r i no  Ins t rumen ts  .  .  . 1  vea r

Repa i r  o r  r ep lacemen t  (a t  ou r  op t i on )  w i t hou t  cha rge  (F .O .B .  f ac to ry )  w i l l  be  e f f ec ted  when  ou r

examinat ion sat is factor i ly  ind icates that  defects are due to workmanship or  mater ia ls .  Elect ron

tubes,  semiconductors,  bat ter ies,  fuzes,  lamps,  thermoelements,  and Rat ioTran* potent iometers

are excluded f rom warranty coverage.  Warranty returns must  f i rs t  be author ized by the factory,

l f  t he  i ns t rumen t  o r  any  po r t i on  t he reo f ,  has  been  abused ,  m isused ,  damaged  by  acc iden t  o r

neg l i gence ,  o r  i f  any  se r i a l  number  o r  sea l  has  been  removed  o r  a l t e red ,  t he  wa r ran ty  i s  vo id .

Th i s  wa r ran ty  i s  i n  l i eu  o f  a l l  o the r  ob l i ga t i ons  o r  l i ab i l i t i es  exp ressed  o r  imp l i ed  and  The  S inge r

Company  ne i t he r  assumes ,  no r  au tho r i zes  any  pe rson  to  assume fo r  t hem,  any  o the r  l i ab i l i t y

i n  connec t i on  w i th  sa les  o f  i ns t rumen ts  manu fac tu red  by  The  S inge r  Company ,  Me t r i cs  D i v i s i on .

T H E  S I N G E R  C O M P A N Y .  M E T R I C S  D I V I S I O N
9 1 5  P E M B R O K E  S T R E E T ,  E R l D c E P 0 R T ,  C 0 N N E C T I C U T  r  3 2 1 1  S .  L A  C I E N E G A  B I V D . ,  L O S  A N G E L E S ,  C A L I F O R N I A

REPAIR AND MAINTENANCE
I ns t rumen ts  shou ld  be  re tu rned  on l y  on  p r i o r  w r i t t en  au tho r i za t i on  f r om the  S inge r  Rep resen ta -

t i ve  o r  t he  f ac to ry { t ) .  War ran ty  repa i r  w i l l  be  made  upon  wr i t t en  reques t .  P lease  p rov ide  the  fo l -

l ow ing  i n fo rma t i on  i n  o rde r  t o  exped i t e  ou r  p rocess ing  o f  you r  i ns t rumen t :

1 .  Mode l  o r  Type  5 .  App rox ima te  da te  i ns t rumen t  was  p laced  i n  ope ra t i on

2 .  Se r i a l  Number  6 .  App rox ima te  number  o f  hou rs  o f  use

3 .  Desc r i p t i on  o f  t r oub le {2 )  7 .  Has  ma in tenance  ac t i on  been  p rev ious l y  reques ted?

4 .  Tes t  i ns t rumen ts  used  8 .  O the r  commen ts

Upon  rece ip t  o f  t h i s  i n fo rma t i on  ou r  Se rv i ce  Depa r tmen t  w i l l  send  you  se rv i ce  da ta  o r  sh ipp ing

ins t ruc t i ons .  Upon  rece ip t  o f  sh ipp ing  i ns t ruc t i ons  f o rwa rd  the  i ns t rumen t  t o  t he  f ac to ry  p repa id .

l f  r eques ted ,  an  es t ima te  o f  cha rges  w i l l  be  made  be fo re  wo rk  beg ins .

( 1 )  C o n t a c i  M c t r i c s  D i v i s i o n ,  B r i d S e p o r t ,  C o n n e c t i c u t  t g r  C o m m a n d e t ' ,  E m p i r e ' ,  P a n o r a m i c ' ,  a n d  S e n s i l i v e  R e s e a r c h '  i n s t r u m e n t s .

C o n l a c t  M e t r i c s  0 i v i s i o n ,  l o s  A n g e l e s ,  C a l i l o r n r a  f o r  G e r l s c h ' i n s t r u m e n t s .

( 2 )  I n c l u d e  d a t a  o n  s y m p t o m s ,  m e a s u r e m e n t s  t a k e n ,  s u s p e c t e d  l o c a t i o n  o I  t r o u b l e ,  m a i n t e n a n c e  a c t i o n  t a k e n ,  a n d  a n y  o t h e r  r e l e v a n t  d a t a .



A DDENDUM

for

M O D E L  N F - 1 0 5  a n d  N F - 1 0 5  (  M - 1 2 6  )

T Y P E  T 1 ,  T Z ,  a n d  T 3  T U N I N G  U N I T S

I .  PURPOSE.

il.

To update  schernat ic  d iagrarns  o f  T1 ,  TZ,  and T3 tun ing  un i ts
to  inc lude the  PRE IF  OUTPUT c i rcu i t rv .

ADDENDUM.

A.  Add the  fo l low ing  c i rcu i t ry  to  the  T1 tun ing  un i t  schernat ic :

R ? 4 5
7 5

P 7 9  A N D  T 7

Add the fo l lowing c i rcu i t ryB . to  the

O F

J 2 0 6

TZ tuning unit  schernat ic:

T O  J U N C T I O N
J 2 O 3  A N D  C 9

R27 2
7 5

R 2 7 4
t 2 0

J  t 3

T O  J U N C T I O N



C. Add the fol lowing circui try to the T3 tuning unit  schernat ic:

T O  J U N C T I O N  O F
S 6 O 2  ( W I P E R )  B
L 6 I 9  ( C E N T E R  T A P )

I I I .  DESCRIPTION"

The PRE IF  OUTPUT c i rcu i t ry  p rov ides  an  i - f  s igna l  whose
bandwidth is greater than the i - f  s ignal obtained frorn the
tuning unit  i - f  arnpl i f ier.  The output of the PRE IF OUTPUT
c i rcu i t ry  i s  used fo r  spec t ru rn  s ignature  ana lys is .

Addendurn No. E 10



M O D E L S  T A / N F - I O 5

T A / N F - 2 0 5 ,  T A /  N F - I o 5 X - M - 1 2 6

T A / N F . I O 5 - F  A N d  T A / N F - 1 0 5 . F X

L PURPOSE.

To irnprove scan specif icat ions frorn t0 db to 4 db.

I t  DESCRIPTION.

On Par ts  L is ts  and Schernat ic  D iagrarns ,  change capac i to r  C717
frorn 200 uuf to 100 uuf

Addendum No. EIZ



/"DDENDUM

for

MODEL T3l NF'- 10 5

The following components are to be deleted from List of Replaceable Parts
fo r .  Mode t  T3 /NF-105"

t ic i33"  R,654

'The .ralues of components noted below appear incorrectly in the List of
Replaceable Farts for the Model T3/NI'-I05. Make changes as indicated.

Reference Symbol Descrip: ion Fart of

P.6Z4

R 6 3 0

220 ohrns,  l0%o,  l /ZW carbon 42 MC L f ' .  AmPl i f ier ,T3

220 ohms,  IA7o,  l lZW carboo 42 MC Ll ' .  Ampl i f ier ,T3

Change the schematic as fol lows:

io Deiete R633; connect C657 directly to the plate of V607'

' , :" Delete R654; connect C56l directly to tbe control grid of V609.

A d d e n d u m  N o .  E 1 4
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1 .

PART ONE - IIfTR,ODUCTION

sEcTIoN I

Descript lon of Nolse and Fle1d Intensity Meter Model I \F-105

Generaf

Noise and Field Intensity Meter Vodel lS'-105 is lntended for use in the
fiec{tiency range fron 150 KC to lOoO I'b. itrts frequency range is covered
by neans of four plug-f ;6;ads;t i fCh"" l iou"e the R. F. and f .  F. c ircul ts.
The Bas ic  Measur lng  Un l t  con ta ins  de tec tors  and aud io  c i rcu i ts ,  ca l l -
brat lng standards, at tenuators and lndlcat lng clrcui ts as wel l  as a
voltage regulated power supply.  The 150 KC to 20 l0 port lon of this
equipment ls t reated 1n a separate book and therefore this book concerns
l tse l f  w l th  the  20  Mc to  1oo0 MC range.  rn  add i t ion ,  d lpo le  an tennas,
magnet ic ,  e lec t r l c  and l ine  probes ,  ln jec t lon  b locks ,  cab les  and car ry lng
cases are avei lable. Inverters for DC operat ion of the equi_pmentra
broad band antenna set and a remote indlcat ing meter may be had as
opt ional equlpment.

App l lca t lon

Model I \F'-105 provides a cornpact,  l lghtweightrportable nolse and f leld
strength rneter for measurements of nolse or iginat lng ln electr lcal  and
electronlc equipment and of electr ical  f ie ld strength. Bui1t- ln
lmpulse nolse and slne I .Bve generators are used as cal ibrat lng standards
for nolse and carr ler measl l renents. Readings may be taken uslng a
vlsual lndlcator (neter) or aural  means (s1ide-back method).  Figure 1
l l lustrates a typlcal  appl lcat ion of the lnstrument.

2 .

3, Technlcal  Character lst lcs

POWER REQUF.I-MEIIIS: I]"5 voltsr 50 to /*00 cycles (tOO VA) or IZ or Zt+
rrolts, Dc (I90 l.Iatts) 

-

VOLTAOE RTIGULATTON: trAft and frBrr supply regurated for operatlon fron
105 to  125 vo l ts  AC or  l l .5  to  15  vo l ts  DC (23  to
30 vo l ts  DC respec t ive ly ) .

I?'EQUfi'JCY RANGEI 150 KC to 10@ MC ln four plug-ln heads. Tuning Unit- 
f-A/lF'105 treated in a separate bbok, covers the
range fron I_50 KC to.30 16 in six bands; Tunlng
Unlt T-1/l$'-105 covers the range from 20 to 200 I{C
ln two bands; Tuning UnlL T-2/NF-105 covers the
range from 200 to 400 l"l0 ln one bend; Tunlng Unit
T-3/Nf-105 covers the range from 400 to 1OOO MC
in tr.ro bands.



DIPOTE AMENM \ , r V  h  4
Y \  

|  
|

ROIARY MACHINFRY
TO BE MFASURD

.FIGURE 1 - TYPICAL APPLICATION OF NF-105



VOLTAGE RANGE AS A TWO-TIRMIML R. F. V0LTI'{E'I!RI

Interference neasurements I I  to 1O0.COO nlcrovoltsTl '{C
nTGil BwIMC)

Carr ler intensi ty neasurernents: 1 to IOOrOOO microvolts

INPIJT IMPIDANCE: 50 ohms

CALIBRATL\G IMPtitSE NOISL SOIIRCE:
fu lse  repet i t ion  ra te  i  2 .5  to  2 r5OO cyc les
fulse spectrum: Flat to 1000 MC within lt/Z nA
fuIse anpl i tude: var lable from 37 to 97 DB above 1 microvolt

per megacycle bandwidth.

INDICATINO MLTER: /*+u logari thnic movenent cal lbrated in microvolts
(0 .5  to  10)  and-dec ibe ls  ( -6  to  l zo) .

WEIGHT: Basic l4easuring Unlt  with a Tuning Unit  -  71 lbs.

S IZE:  Bas ic  Measur ing  Un i t  -  I8 -3 /L t 'w ide  X g | , 'h lgh  X L / r -5 /8n  deep.



4. List of Components

Noise and. Field. Intensity I'hter Mode1 llF-105 consists of the components listed
below.

Dinens ions  ( fn .  )
Ce.talog No. Height Width Depth

Qran-
tity

l_
1
I
1
a
I

l_
'1

I
]

a
-L

1
I
I
1
l-

l_

l_

z

I
L
I

I
I

I
1
I
I

1
I
I

I

t

I
I
1
I
l
1
l
I
l
I
I
I

Na"ne of Component

Basic Measuring Unit (Main Unit )
flining Unit, I5O I(C - 30 l'{C
r r \ , r r ' r -  ITn . '+  cn  MC _  200 l4Cr  4 1 r ! ! 1 6  v r r r  v ,  L v

r r \ ,n in -  I rn . i *  D^D I . lC  _  4OO l , l cv r r r  v ,  q v \

Tuning Unit, 400 MC - l0OO MC
R. F. Patch Cord. (6 fuch)
R. F. Patch Cord (18 inch)
AC Line Cord
Standard- Accessory Kit, 2O-1OOO MC
consisting of the following itens
Accessory Carrying Case
Dipole Antenna Set (20-2oo Mc)
Dipo1e Antenna Set (2OO-4Oo t'lC )
Dipole Antenna Set ()+OO-1OOO MC)

f  - -  .  \' I 'r1pod ( collapseo /
f  - ^  ,  \Llne rrooe ()u onrns/

l4agnetic Fie1d. Probe
Electric Field. Probe
30 f t .  R .  F .  Cab les
Earphones
Alignment Harness
Grounding Strap (: ft. )
Antenna l4asts
l'{ast Socl',et

L i e g a c y c l e  R u I e  ( z o - + o o  i ' t C )
l , { e g a c y c l e  R u } e  ( { O O - } O 0 C l i l C )
Broad Ba.nd. Antenna Cone
Broad Band. Antenna Plane
T n  i  a a *  i  a n  P ]  n n l e

Broad Band Antenna Rods (Z ft. )
fnverter for 12 V DC Operation

^  ^ t .Inverter for 24 V DC Operation
DC Suppty Cord. (5 ft. )
Renote Ind.icator
Renote Indicator Cable (e> n.)
Line Probe (5OO ohrrrs)
Carrying Case for Optlonal Equiprnent
Carrying Case for a Tuning Unit
Antenna Equ ipment  fo r  T- : \ /NF- lOJ
S w i t c h i n g  U n i t
C l a m p - 0 n  P r o b e
F i l t e r ,  1 5 0  K C  t o  , 0  M C
F l l - t e r ,  2 0  l i C  t o  6 5  M C
F i l t e r ,  6 5  M C  t o  2 0 0  M C
F i l t e r ,  2 O O  M C  t o  4 0 0  } l C
r r  4 P v u  , s b

9-r/2 $4/\ 1\-5 /B
B-r/2 6-r/)+ Lr4/\
B-t/z 6-t/\ rL4/I+
B-r/2 6-r/t+ l-1.3/t+
B-t/z 6-t/\ tt-Z/t+

I[-r/t+ 4i/)+ 7

/ ab b l
>- t  / z  a , - t  />  z - t  />

J  - /  -  J  - l '

2 0  1 1
t-3/\ r-L/z r-r/z

9-r/2 B B
r/2 d+ d+
2 2-L/2 1

6-3/\  e-7 /B 5-5/B
6-3/4 9-7 /B ,- ,  /B
tr-t/2 )+-r/8 t+-r/z

> - t  / >
i.' -'r7r,
ro-L/2
6
r , - l  / A
1  1 / A
L _ L / , +

5 - a / B
) - ) / , 4

5-1/ ,8
5 - t / B
5

BA-105
m A , /n t r .  i . \ t r
t  - ^ f  

, t r L  
-  L v  ) l

T-1lr\IF-105
r -p  / tm ' - t  os. .  - /  _  -  - ' /
m  : / n r r  t n <
L -  J /  L v L  - L v )

r0-r05-D

A C - 1 0  5 -  C
DM-rO5-T1
DM-1O5-T2
DM-105-T3
r n p - t  o q - A

L v  
)  

- -

LL-r05
I\,tr-I05
E P - r 0  5 - A
cB-105
EA-rO5
AH-1O5
GR-r05
I'fA-105
I\. le 1r\tr At ' D - L v ) - n

BB-105
BB-105
uN-lo5
BB-105
r,1012-105
i'tO2lr-105
DC-105
RE-1O5
D A  1 ^ t r

T ar 1 /\trt t r - L v )

0c-r05
mn 't ntr

f,lvl- 10 5
su - ]05
c P - 1 0 5
R-  a  , /Nn - t  oc

F- rAlNF- r-05
r-rB/NF-r05
F - 2 l N F - 1 0 5
BG-  10  5

I4-1/r+ ar4/ \  7
t+-t/z zr-r/z 3-r/z
t+-r/z zr-r/z 3-r/2
t+-t/z zr-r/2 3-r/z
2I-5/B t+ 3-t"/\
3  2- r /2  2-L/2
ro 3-L/2 r
7  - j / e  j /B  5 /e

a A a / ^
J  1 - L / 1

25-r/2 zB-t/t+
Lr-'L/2 7-3/\
14  r r - r /2
t-) /E r- t / ,8
4-1 /e  2 - r / ,2
4 - r / B  ) - 1 / , 8
4-r / ,8 1-t / ,8
4 - r / e  1 - 1 / B
q: r /8  1 -1 /B
1 0 4
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COMPARTMENI FOR
- 8I I}IVIRTiR CABLE
- 251 RLMOTE MTTIR CABLE

RII',IOTE MITIR

ANTENM },!ASTS (6)

FIGIJRE 3 - ARnANGEMbT 0F PARTS IN
TRANSIT CHMT

SPARE PARTS TRAY

SPARE PARTS

BROAD BAND AIITENM CONE

IIVViRTM

BAI{D ANTENM BASE

I
I

OPTIOML EQUIPME}N



5. Descrlpt lon of l ' la1or Components

The Besic l4easuring Unlt  of  Noise and Field Intenslty Meter Model NF-105,
ln conjunct ion wlth the R. F. plug- in heads, contains al l  tubes and
assoclated circui ts.  I t  ls housed in an aluminum cese provided with a
gasketed front cover.

Of  the  f 'our  R.  F .  p lug-  j .n  heads  ava i  lab le ,  one is  nor rna l l y  car r ied
p l u g g e d  i n t o  t h e  m a i n  u n i t .  T h e  o t h e r  t h r e e  R .  F .  p l u g - i n  h e a d s  m a y
b e  i n d i v i d u a l l y  s t o r e d  i n  c a r r y i n g  c a s e s  1 o r  t u n i n g  u n i t  ( T C - 1 0 5 ) .

For three of the tunlng heads (T-1/Nf-105, T-2/NF-105 and T-3/l,IF-Io5),
there is a corresponding dlpole antenna set consist ing of a balun trans-
former and dipole arms. A mounting base and three extension mast rods
are provided to nount any of the dipole antennas on the tr ipod.

A n t e n n a s  f o r  T u n i n g  U n i t I ' - A / N I ' - f O S  a r e  c o v e r e d  i n  a  s e p a r a t e  s e c t i o n .

The broad band antenna consists of a cone equipped with f i t t ings for
extenslon rods, 6 extension rods and a ground plane.

A11 antennas may be mounted on an adjustable wooden tr ipod.

The magnetic f ie ld probe consj-sts of a three-inch electrostat ical ly
shielded pick-up loop attached to a handle. In order to minimlze shock
hazard, the probe is insulated.

T h e  e l - e c t r i c  f i e l d  p r o b e  c o n s i s t s  o f  a  p i c k - u p  r o d  h o u s e d  i n  a  c o n t a l n e r .
r : r ' ^  + L ^  - ^ - - +  j n  f i c l d  n r n h e  t . h i s  n r o h e  i s  i n s u f a L e d .L l n E  u 1 1 g  r r i o t l l l Y U I U  r r c t u  P f  u u g ,  v r l r o  p r v u L  t o  l r l o

F o u r  f l l t e r s  a r e  a v a i l a b l e  a s  o r  t i o n a l  i t t - - n s  t o  p l o v i i c  a  m e a n s  o f  r e -
j e c t i n g  a n y  s i n 5 l e  f  r e q u e n c y  d e s i r e d  f  r o m  

. } 5 0  
X C  t o  4 o O  I t { C .

T h e  t w o  l i n c  p r o b e s  d i f f e r  i n  t h a t  o n e  i - s  a  5 O  o h r n  a n d  t l t e  o t h o r  a  ) O O
o h r n  p i c k - u p  d e v i c e .  E a c h  p r o b e  l s  h c u s e d  i n  a  s h j c l d  a n d  i s  c q u i p p e d
u r i i h  h i r d i n r r  n o s t s  f o r  e a s y  a t t a c h m e n t  t o  t h c  l j n c  t o  b e  e v a l u a t e d .  T h e

p r o b e  i s  c a p a c i t i - v e 1 y  c o u p l e C  t o  l h e  l i n e .  A  c l a m p - o n  p r o b e  i s  a l s o

a v a i l - a b l e  f o r  t a k l n g  c o n C u c t i v e  m c a s u r c r n c n t s .

The renote indicator  conta lns a meter  dupl icat ing that  on the main inst ru-
rnent  panel .  An earphone Jack is  prov ided to fac iL l ta+,e aura l  monl tor ing.

The DC inver ters are of  the rotary type furn lshing the 115 vol ts  60 cyc le

power needed to operate the equipment .

The headset  is  designed for  60O ohrns impedance.

An in ject ion b lock is  prov ided for  use wi th the broad band antenna.

A grounding st raq serves to protect  the operator  f rom electr ica l  shock

when touchinE the equiPment .

An a l lgnment  harness is  prov ided for  R.  F.  and I .  F.  a l ignment  of  the p lug-

in heads.  I t  consis ts  of  two smal l  meta l  conta iners housing the appropr i -

ate c i rcu l ts ,  connecLors and connect ing leads.

S * l  b c h i n g  u n i t  S i l - 1 0 !  e n a b l e s  t h e  o p e r ' : t o r  t o  f  e e d  e i t h c r  t h < - '  c a f  i b r a t i n g

s i g n a l  f r c m  t h e  I m p u l s e  G e n e r a t o r  o r  t h e  i n t e r f e r e n c e  s i - g n a 1  f r o r n  t h e

a n t e n n a  t o  t h e  S i c l l i i l ,  I I i i i ' U ?  j a c k  o n  t h c  f r o n t  p a n e l  b y  m e a n s  o f  a  t o g g l e

s v r i t c h  r a t h e r  t h a n  b y  c h a n g i n g  c a b l e s .  T h i s  u n i t  | s  a v a i l a b l e  a s  a n

a c c e s s o r y .
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SECTION II

fnstal lat ion and Aseembly

Se lec t lon  o f  S l te

When set l ing up the equipment for interference measurements, i t  should
be so located that the appropriate antenna or probe can reach the
interference source when connected through the 3o-foot length of R. F.
cable. ' t {hen 

using the equipment for f ie ld lntenslty measurements, a
si te must be chcsen which ls free frorn trees, electr ical  nrr .rer and
te lephone l ines ,  ne ta l  fences ,  b r r i ld lngs  and o ther  p ro jec t lons  tha t
might interfere r ,r i th the f ie ld strensth pattern.

Assemblv and Interconnect ions

Ascertain that the plug-in head covering the desired frequency range is
lnserted ln the main unit .  I f  not,  loosen the head latch located near
the lef t  edge of +,he nain paner (see Figure /*) ,  Holding back or locking
the ]atch to cl-ear the panel of  the plug-in head, pui l  the handle
l-ocaled near the lef t  edge of the plug-in head. fnsert  the head coverlng
the  des i red  f requency  range in  lhe  main  un i t ,  aga in  ho ld ing  the  ls tch
of the locking mechanlsm. After fu11y insert ing the head, release the
latch which wi l l  then rest against +,he front of  the plug-in head panel.
Tighten the locking screw. Remove from the accessory carrying case such
addit ional components as may be required, including the fol lowing:

s. R. F. patch cord -  6 inches. Connect thls cord between the ATTEN.
OUTPUT connector near the lef t  edge of 'uhe equipment panel and the
connector on the pl-ug- in head; i f  lhe head used has 4ore than one
frequency range the cord must be attached to the connector corres-
pond ing  to  the  f requency  range des l red .

o

b.  R.  F .  pa tch  cord  -  18  inches .  Th is  cord
t ion to connect the I l fUlSE GEN. or SfNi,
INPUT receptac le .

is used with shunt cal ibra-
JA'/E GEN. to the SIGML

c. AC l ine cord. This cord leads from the AN connector located on the
r ight s ide of the equlpment penel (beneath the fuse post) to t t re t t5
volts t  50 Lo d00 cycles polrer source.

d. Inverter.  l f  the equlpnent is to be operated fron a battery,  the
inverter correspondlng to the avai lable DC voltage (12 or 21, V) is
used. Connect the free end of the AC power cord to the out let  on
the  s ide  o f  the  inver te r .

€o DC power cord. By means of the DC por.rer cord, connect the inverter
to the battery.  I f  the battery is part  of  a grounded system, always
connect the black lead of the DC polrer cord to the grounded terminal
o f  the  babtery ,  regard less  o f  the  ba t te ry  po la r i t y .
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Remote  ind ica tor .  rn  cer ta in  ins tsnces ,  i t  may be  des l rab le  to
use the renote lndicator in order to observe readings and have an
aural  nonitor sone distance from the locat lon of the mgin unit .

Remote indlcator cabLe. when the remote indicator is to be used,
l t  is connected to Nhe main unlt  by means of this 25-foot cable.
The cable is ai tached to the naln unit  by means of an AN connector,
Located near the lower r ight hand corner of the front pane1.

Headset.  The headset ls plugged into the Ft ioNEs Jack rocated near
the lower lef t  hand corner of the nain equlpment paneI,  or may be
inser ted  in to  the  jack  on  the  renote  lnd ica tor  un i t .

Grounding strap. The plug-end of the grounding strap is inserted ln
the jack marked GROU}ID located in the lower right hand corner of the
front panel;  the other end of this cord may be connected to any sui t-
able ground.

R.  F .  cab les .  The two 3o- foo t  R.F .  cab les  are  taped together  a t
f ixed intervals in order to prevent shi f t ing in thelr  relat ive
poslt lon. These cabres must be used for al l  neasurements since
subst i tut ion of other cables of di f ferent types or havlng dl f ferent
lengths wi l l  d isturb the measurlng accuracy. when connect ing the
cabl-es, the color coding must be observed. Attach one of the green
prugs of the cable to the srGML rNPUT connector,  also carrying the
green marking and Located in the lower l -ef t  hand corner of the panel.
The companion cable marked red is used only wlth the ser ies method
of  ca l - ib ra t lon  descr lbed ln  par .  10 .4 . .

fnject lon block. The inject ion block is used only in conjunct ion wlth
the broad band anlenna.

Magnetic f ie ld probe. In order to pick up the rnagnet ic f ie ld component
o f  R.F .  in te r fe rence ( fo r  re la t l ve  read lngs  on ly ) ,  the  nagnet lc  f ie ld
probe is  used.

Electr ic f le ld probe. For the erectr lc f le ld cornponent of R. F. inter-
fe rence,  the  e lec t r i c  f le ld  p robe ls  used.  A t tach  i t s  connector  to
the Jo-foot cable wlth the green marking.

Llne probes. rf conducted tnterference ls to be neasured, select
elther the 50 or 5@ ohn Ilne probe, dependlng upon the lmpedance rlth
vhlch l t  ls deslred to Load the 1lne. Attach l ts connector to the 30-
foot.  R.F. cab1e, wltb the green connector.  I f  an unbalanced clrcul t  ls
to be measured, connect the slde whlch ls grounded or ls electr lcal ly
cl-osest to ground to the blndlng post narked by one dol.  The nhlghrr s lde
ls fed to the blndlng post marked by two dots. f f  a balanced clrcul t
ls to be evaluated, connect l ts center tap to the post ngrked by one
dot,  ground thls post l f  no center tap ls avai lable. Connect the two
ilhlghtr sldes of the two renslnlng blndlng posts. The unnarked bindlng
post ls nerely connected so that the probe provldes s balanced losd for

j .

k .

1 .

m .

11.

11



the l ine. Therefore, the connect lons to the two f lhighrr s ldes
must be reversedr ln order to obtain nolse measurements for both
s ides  o f  the  ba lanced I ine .

o .  T r i p o d .  I f  t h e  d i p o l e  o r  t h e  b r o a d  a n t e n n a  i s  t o  b e  u s e d ,  t h e
t r i p o d  i s  e m p l o y e d  a s  a  s u p p o r t i n g  b a s e .  E x t e n d  t h e  l e g s  t o  t h e
d e s i r e d  h e i g h t  a n d  t i g h t e n  t h e  l e g  l o c k i n g  s c r e w s  s e c u r e l y .

p. Brosd Band antenna. fn order to operate the broad band antenna, l ts
plane, cone and extension rods are needed. Remove the rods on the
t i l t  p late (near the center of the base) frorn their  support  c l ips,
and insert  them lnto the stud holes. Thls wi l l  permit  angular adjust-
ment of the ani.enna. Attach the antenna base to the tr ipod by
securely fastenlng the two thumbscrews Iocated ln the trlpod crown

to the correspondlng holes ln the t l l t  p late. By means of the three

fasteners in the cone f lange, attach the cone to the ground pIane.

The cone extension rods are lnserted into the holes on top of the
cone, in order to obtaln maxlmum operat ing eff ic iency of the antenna
ln the frequency range desired. Proceed in accordance with Flgure 5.
After the antenna is completely assenbled on the tr lpod, connect the
inJect lon block to the connector from underneath the antenna base.

eo Dlpole antenna. There are three dlpole antenna sets coverlng the
range of 20 - 1000 I'lC as f ollows I

20 - 200 Mc
200-- /*00 16
/+00 -1000 Mc

(ou-rol-rr)
(lu-rolrz)
(Dl'{-l05-T3 )

E a c h  s e t  c o n s i s t s  o f  a  b a k e l i t e  t u b e  h a v i n g  a  d i p o l e  b l o c k  o n  o n e  e n d

and a rnatching transformer on the other.  On the n -  200 MC and 200-

400 MC se ts ,  the  d ipo le  a rms are  separa te  and are  a t tached to  th readed

i n s e r t s  o n  t h e  o p p o s i t e  s i d e s  o f  t h e  d i p o l e  b l o c k .  T h e r e  a r e  t w o  l o o s e

(unat tached)  pa i rs  o f  ad jus tab l -e  d ipo le  a rms;  one pa i . r  cover ing  the

frequency range of 27 to 140 MC, the other pair  f rom 14O MC to 4O0 MC.

Because d f  pnys ; .ca I  s ize ,  the  max imum ex tended }en$th  o f  the  low f re -

quency  d i -po le  a rms was l im i ted  to  cor respond to  27  MC.  For  f requenc ies

i rom D-2?MC,  the  d ipo le  i s  ex tended to  i t s  max imum length .  The char t

o f  F igure  g  a l - lows fo r  the  reduced e f fec t i ve  he igh t  in  th is  range.  0n

the  4OO- ]OOO MC set ,  the  d ipo le  a rms are  permanent ly  a t tached to  the

b lock .  To  use  any  o f  the  d ipo le  an tennas,  a t tach  the  bake l i te  tube to

the  t r ipod  mast  by  means o f  the  c lamp.  P lace  the  mast  base on  the  t r i -

pod c rown,  inser t  the  mast  in to  the  socket  on  top  o f  the  base,  and

i; .g6t".r  the central ly }ocated thurnbscrew on the tr ipod crown thus lock-

ing t f re mast and the base to the tr ipod. I f  desired one or two addit ional-

mast  sec t ions  may be  inser ted .  The d ipo le  may be  ro ta ted  about  a  hor i -

zon ta l  ax is  by  loosen ing  the  bake l i te  c lamp thumbscrew.  When the  des i red

pos i t ion  is  ob ta ined,  t igh ten  th is  thumbscrew.
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i . l c g a c y c l e  r u l e r .  ? h c  n e g a c y c l e  r u l e s  a r e  u s e c l  t o  e > : t e n d
t h e  d i p o l e  a r n s  t o  t h e  p r o p c r  l c n g t h  i o r  t h e  c e s i r e d
o p e r a t i n g  f r e q u e n c y .  ? o  c o v e r  t h e  r a n g e  o f  ? O - 4 O O  I ; i C ,
u s e  t h e  s t e e l  t a p e  r u l e .  F o r  t h e  r a n g e  o f  z l O 0 - 1 0 0 0  i r i C ,
L h e  e n ; r a v e d  b a k c l i t e  r u f e  i s  e m p l o y e d .  I l h e n  u s i n g  t h e
s t e e l  t a p e  r n c a s u r e  f r o n  t h e  e x a c t  c e n t e r  o f  t h e  d i p o l e
t o  t h e  e x t r e r n e  t i p  o f  o n e  d i p o l e  a r m .  R e p e a t  p r o c e d u r e
o n  t h e  o t h e r  a r m .  T / h e n  u s i n g  t h e  b a k e l i t e  r u l e  m e a s u r e
f r o m  t h e  p l a s t i c  b l o c k  w h i c h  s u J  l  o r c s  t h e  d j  p o l e  a r m .

q , . , i + ^ l - i h d  T T h i +  q . , , ; r ^ L . - -  " * i t  s u _ 1 0 5  p r o v i d e s  a  c o a x i a lv Y Y f  U U I r I r r a i  V l I a  U .  v Y Y  r  U V l l a I r t  U l l -

s w i t c h  t o  s e l e c t  e i t h e r  t h e  I I I I P U L S E  C I N : R r \ ? O R  o u t p u t  o r
a n t e n n a  c a b l e  f o r  c o r r n e c t i , o n  t c  t h e  S I G I i A L  I i I P U T  r e c e p t i c a l
F i g u r e  6 B  s h o w s  s r v j , t c h i n g  u n i t  c o n n e c t e d  f o r  o p e r a t l o n .
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PART TWO - OPER,ATING INTRUCTION

SECTION III

Operatlon

8. Apollcations and Methods of l'leasr:renent

Figure 6A tabrlates the applications together with data requlred to
calibrate and operate the lnstrument.

There are four naJor types of applicatlon as fol1olrss
1. Noise Measurenents (Peak)
2. Noise Field Intensity
3, Two-Ternina1 R.F. Voltneter (Carrter)
l* Carrier Field Intenslty

8.1. For nolse measurements the output of the lnternal impulse generator is
dlrectly conpared to the level of the unknown signal. Indication may
be visual (rneter) or aural (sl ldeback).

' The slideback method offers two advantages over the visual method. ft
nakes it possible to differentlate betueen two or nore types of lnter-
ference simultaneously present; also lt nay be used at very 1ow repeti-
iion rates, even for single im:rulses. Thus the slideback nethod should
be used when the repetitlon rate is below J0 cycles.

In an alternate nethodr the lnternal lmpulse generator is used to
calibrate the instrunent wtrlch then becones direct readlng ln terns of
nicrovolts per negacycle bandwldth applied at the lnput receptacle.

In both cases, shunt callbration is enployedr i.€. the calibrating
voltage ls applied at the same input receptacle whlch is to be used for
the r:nknorn voltage.

l, lhen thebroadband,antenna is used, series cal lbration is enployed. In
thls case, the callbratlng voltage is tnjected at the antenna in serles
with the unloroun voltage.

8,2, Nol.se Field. Intensity l,teasurenents are perforned ln the identical manner
. as nolse Beasurenents uslng the dipole, except that the effective height

of the dipole antenna ls taken into account.

8.3, Two-Termina1 R.F. Voltmeter. For T-1/NF-105 and T-2/NF-105 the Sine
i'Iave generator is used to calibrate the lnstrument so that lt is direct
reading in terms of nicrovolts applled at the input receptacle.

For T-3/NF-IO5, the Impulse Generator is used as the calibrating standard.

r 7



8./+. Carrier Field Intenslty neasurements are performed by first callbrating
as a two-terninal R.F. voltmeter. Then the effective helght factor ls
applied to produce readlngs ln roicrovolts per neter.

NOfE: The nethods of 8.3 end 8.4, although stated as lndlcating
canler values, nay be utlllzed to show peak values of
nodulating carrlers. For the sake of slnpllclty, thls
varlation of 8,3 and 8.4 has not been llsted Ln Flgure 5.

9, Control Settlnes

Before attenptlng to operate thls equiprnent, nake certaLn thlt the
controLs are set to the posltlons lndlcatedo

corrlRoL Posl�rloil

Functlon Srdtch MEf,ER BAL

D'iPUISE GEN. OtnPtn 90 DB abore I lurt/MO

NOIET The IMPUISE GEN. Olnnn and SrGllAL INnn ATTENUATCR
control knobs uust be pulled out before betng turned.
Turnlng ulthout flrst pu1llng forward nay demge these
attenuators. Upon ltrdng up the dot on the control
knob with the deslred positlon, push hrob aI[ the way ln.

SIGML INPIfl ATTENUATCR 20 DB

NOIET l{hen the SICN,AL INPIIf ATTENUATCR ls ln the 0 DB posltlon
use the orange scales on the large meter. For a1l other
posltlons, read the black scales.

The converslon charte Flgure 7 sre provided for convenience
ln converting from frDB above one nLcrovoltn to tnlcrovoltsrl

and frorn trDB above one nicrovolt per negacyclen to rrnicro-

volts per kl locyclerr.

N'{PUI.SE GEN. P.R.R. XlM

CYCLES

SINE I.IAVE OSC. - IMPUISE GEN. OFF

MEf,IR IIVT.

POWIR OFF

POWffi, (on inverter, vhen used) CF'f' (aown)

SLIDEBACK Ma:<. cloclcnl-se

10

] B



DB AEOIIE 1 MICRCMOLT
T O

l,llcR0vgtTs

OR

DB ABO\rE 1 MTCRCMOLT Pm MEGACYCLE BANDWTmH (DSUC)
T O

MICNOVOTTS PTN MMACYCLE BAI{DWIDITH

}'iICROVOLTS

cn

HICROVOLTS PIN. MEGACYCLE BAI{DWIurH

FIGI'RE 7A - COF\TM.SION CHART

TotaI
DB OR
DBMC

20 70 10 50 60 70 80 90

0 10 .0 3r.6 100 3t6 1000 3L& 10000 31600

I 11 .2 35.5 IL2 355 1120 3550 11200 35500

a ].,2.6 39.8 126 398 1250 )980 12600 39800

u7@J 1/*.1 1.1.7 l/,1 u7 '11,10 u70 I/*100

It 1 5 . 8 50 .1 t58 501 1580 5010 r5800 50100

5 17.8 56.2 178 562 1780 5620 17800 562ffi

6 20.0 63.1 200 63t 2000 63rO 20000 63100

7 22.1* 70 .8 2U 708 22t*0 ?080 22t+@ 70800

8 25.1 79.1+ 25t 791' 25tO 791*O 25r@ 796cn

9 28.2 89.L 282 89r 2820 8910 282co 89r00

10 J I . O 100.0 3].6 1000 3r& 1m00 31500 100000

! 9



DB ABoVE 1 MICRWoLT prR MEOACTTLE ( Onrc )
T O

I{ICROVOLTS PM KILMICLE BAI{DWIUTH

TgIAt
DBl,t0 20 30 lro "50 60 70 80 90

o .010 .o3L .10 .31 1 . 0 3.L 10.0 3L

1 .01I .035 .11 .35 1 . 1 3 . 5 IL .O 75

2 .0I2 .o/*0 .12 .40 I . 2 L . O 12.0 l.O

3 .OU .olr/, .14 .44, 1 .4 l*.1* 12 .0 l.l-

l, .015 .050 .L5 . 5 O r .5 5 . O 15 .0 50

5 .01? .o56 .r7 .56 1 . 7 5 . 6 17.0 56

6 .020 .063 .20 .63 2.0 6.3 20.0 63

? .o22 .0?0 .22 .70 2 . 2 7 .O 22.0 70

I .o25 .o7g .25 .'19 2 . 5 7 .9 25.O '19

9 .028 .089 .28 .89 2 .8 g.g 28 .0 89

10 .031 .1@ .31 1.00 3.1 10.0 3f .0 100

MICRO/@,TS PER KIL@YCI.E BANDWIDIH

FIGIJRE ?B - COM/MSION CHART
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I .F. GAIN

VOLUME

Max. clockwlse

Max, clockwlse

9.1. Inl t la l  Adiustnnent

Turn POTJER switch on and, when uslng the lnverter, also turn on the
toggle switch located next to its DC connector, thereby powering the
equipnent. AILow a five nlnute lranFup period before atternptlng to
cal ibrate.

Adjust the METER BAL. control, located in the upper left hand corner,
for zero readlng on the large meter.  Set functLon switch to ZIRO ADJ.
and turn the ZIR0 ADJ. control r:ntlI the neter aqaln reads zero.
Repeat as required.

10. Nolse l'leasurenents

10.1. Vleua} Substitut ion (neter)

Turn the function swltch to PEAK and leave lt ln thls posltion for all
peak measurenents.

Connect the desired plck-up device to the SICML INPUI receptacle by
neans of the 30 foot cab1e.

lf the dipole antenna is to be used, adJust the dipole arrrs to the
proper length for the frequency at which the neasurenent is to be taken.
The megacycle rules are provided for this adjustment.  Placement of the
dipole antenna relat ive to the source of R.F. noise should be ln accord-
ance with the appl icable specif lcat ion or requlrement.

Tune to the desired frequency. Adjust SIGML INPUI ATTIiNUATCR and fF
GAIN to produce a reference reading. Use as nuch signal input attenua-
t lon as ls consistent wlth good signal to nolse rat lo.  After the
reference readlng has been obtained, disconnect the 30 foot cable fron
the SIGML INPUT receptacle and connect the 18 inch ca!1e from the
IMzuISE GEN. receptacle to the SIGML fNPUT receptaclet Turn on the
funpulse generator by rotatlng the SII{E L{AVE OSC. I}4zuI.SE GEN. switch to
the IMHJiSE GEN. positlon. Thls switch ls located below the SIGML
INPM ATTENUATOR.

NgIEt lf no lmpulse generator signal ls audlble ln the headsett
slowly turn the DIPUI,SE GEN. FfNE C0NIACT ADJ. over lts
entire renge. Should this fal1 to produce a signal ln
the headset, set the IIIIPW,SE GEN. COMIACT PRLADJ. control
as descr lbed ln Sect lon V, Par.  26

x r h i s  s t e p  m a y  b e  a c c o r n p l i s j ' L e c  n o r e  c o n v e r L i e n ' ,  l y  b y  n e a n s  o f
s w i t c h i n g  u n i t  S U - 1 0 5 ,  a v a i l - a b l - e  a s  a n  a c c e s s o r y  i t e m .
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After adjust ing the inpulse generator,  i ts repet l t ion rate may be
lowered to any va1ue. However,  for v isual indicat ion greatest
accuracy ls obtained with repet i t ion rates above 100 per second.

By neans of the step and variable controls,  adjust the IMPIILSE GEN.
OUIPUI to match the reference reading prevlously obtained. (The
impulse generator output ln DB above I  microvolt  per meg:cyc1e ls
the sum of the readinqs of the II4PULSE GI;N. OUTPIJ'I and of the small
meter.  )  fnis is the leve1 of the unknown signal ln DB above one
rnlcrovolt  per megacycle bandwidth at the input receptacle.

l f  the Level of  the unknoun signal f luctuates, the measurernent shouid
be rnade at the highest reading unless otherwise st ipulated i_n the
app l icab le  spec i f  i ca t ion .

Slnce the insert ion loss of the SIGI ' IAL INPLfI  at , tenualor is the same
for both unknown and cal ibrat ing signals,  i ts readins need not be
condidered. l l  ,  hovever,  the level of  the unknor"rn siqnal is higher
than the maxi-mum output of the impulse gener=tor,  i t  wi i l  be necessary
fo reduce the insert ion loss of t"he SIGML INPUI attenuator when
a: rp ly ing  fhe  ca l ib ra t ing  s igna i .  fn  th is  case,  the  change ln  ! IG i iAL
INPIf f  at tenuator set i ing in DB must be added to lhe inculse generator
reading. Conversely,  i f  the level-  of  the unknown signal is lower
tnan the lowest output of the impulse generat,or,  i t  wi lJ- be necessary
to increase the insert ion loss of the SIGML INPLT attenuator when
app ly ing  the  ca l ib ra t ing  s igna l .  fn  th is  la t te r  case,  the  change in
SIGNAL INPW attenuator sett ing in DB nust be subtracted from the
impu lse  genera tor  read ing .

S ince  there  is  a  s l ieh t  s igna l  a t tenuat ion  in  the  30  foo t  cab l -e .  i t
is necessary for ful- I  aceuiacy fo add a correct ion factor for this
cable Ioss, whlch factor is obtained from Figure 8.

U the measurement was made wit l :  the dipole antenna a misrnatch
occured since the theoret ical  72 ohm irnpedance of the dioole was
terminated ln the 50 oh-ur input lmpedance of ihe receiver.  fn order
to  compensate  fo r  th is  misnatch  add 1 .7  DB to  the  lnd ica ted  read ing .
l f ,  a s  r e q u i r e d . b y  s o m e  s p e c i f i c a t i o n s ,  o p e n  c i r c u i t  v o l t s g e  ( a n t e n n a
induced vo l tage)  i s  c ies i rbd ,  an  add i t i6 r ra l  fac to r  o f  6  DB tus i  Ue a ic jed .

When changing frequency ranges on T-1/l\T'-105 (zO-ZOO MC) or T-3/l'rT-105
(aOO-fOOO I ' iC),  turn the knob located to the lef t  of  the dlal  window
to  the  des l red  range.  In  add i t ion ,  change the  connect lon  o f  the  pa tch
cable on the head to correspond with the frequency range in use.
Recal ibrate the new frequency by fol lowing the procedure out l ined
above. When changing to a new frequency plug-in head, cal i .brate in a
like manner.

? 2
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10.2. Aural  Subst i tut lon (sl idCbac!)

Another methoci of lndication for the substitution method is by
aural  means using sl ldeback. This lat ter nnethod, in fact has
severa l  advantages  over  v isua l  subs t i tu t ion  (see Par .  8 .1 . ) ,

I f  the sl ideback method of indicat ion ls to be ernployed, proceed
as fol lows I

Choose the probe or antenna to Le used and connect i t  to the main
unit .  set the TUi ' l rNC control  to the desired frequency. l jet  the
STGNAL rNPLn Af lLNUATOR to the highest insert ion loss which wi l l
st i l1 perni t  l istenlng to the unknown noise. Set the I I '  CAIN
control to about 60 or 7Tfr of maximum clockwise pbsitlon and scan
by keeping the sl ideback control  at  the point at  which the peaks of
the unlcnown signal are barely aqdible in the phones. Alternateiy,
set the sl ideback control  aL 56 rotat ion and folLow with just suf-
f ic ient gain to maintain this level in the phones.

NOIE: Sett ing the IF GAfN control  near i ts mininrrm gain posit ion
rnay result  in receiver overload causi-ng erroneous readings.

Adjust the SLIDEBACK control  unt i l  the noise is st  the threshold
o f  aud ib i l i t y .

Disconnect the 30 f  oot cabie from the :  IGIt trAL I l {Pm receptacie and
connect  the  18  inch  cab le  f rom the  I I IPULSI 'GEN.  receotac le  to  the
SICI'IAL INPUT receptaclet Do no+, change the SLDEBACK or the ltr'
GAfN control  sett ings unt l l  the neasurement is completed. Turn on
the impulse generafor and vary i ts output unt i l  i t  is audible in the
earphones. Adjust the IVPULSI. GEN. P.R.R. control  and the CYCLIS
switch unt i l  the P.R.R. agrees with thal  of  the unknown signal i f
possible. (Tir ls ls a convenience and not a condit ion to obtaining
accurate resuLts).  Adjust the ampl i tude of the internal noise
calibrator by varying the Il",zuLSE CEN. OIJTPUT attenuator and the ADD
T0 DIPULSE GEll. OUTPUI control untiL the output oroduced ln the ear-
phones is at the thresholC of audibility as was the unknown. Add the
&iPLJLSI, GEN. OJTPUI reading and that of the ADD T0 II"IHJISE GEI'I. OUTPUT
meter.  Noie the sum of the two readings. This ls the Ievel of  the
unknown signal.  For ful l  accuracy apply the correct ion factor for
cabie loss (nigure 8).

If the treasurement was mgde with the dipole antenna, the indicated
signal level must be corrected by adding 1.7 DB to obtaln the dipole
vo l tage (see Par .  10 .1) .  I f  open c i rcu i t  vo l tage ls  des i red  add an
addit ional factor of 5 DB.

lf the ]eve1 of the unknown signal is higher than the naximuxo output of
the funpulse generator or lower than its ninimum output, the neasuremenf
nray be made by operatlng the slgnal input attenuator as explalned in
Par .  10 .1 .

t T h i s  s t e p  r n a y  b e  a c c o m p l i s h e d  m o r e  c o n v e n i e n t l y  b y ; r e a n s  o f
s w i t c h i n g  u n i t  S U - 1 0 5 ,  a v a i - l a b l e  a s  a n  a c c e s s o r y  i t e m .
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I0.3. Ngisg-bsurenents - Dlrect Readlne (Two-ter:nina1 R.F. voltneter-
nolse. )

As an alternate nethod, the lnstrr.uent may be calibrated as a two-
ternlnal R.F. voltneter.

Thls nethod is essentially the reverse of the nethods described ln
hr. 10.1 and 10.2 in that the lnstrument ls callbrated prrior to taklng
readings of the unknown voltage and thus becones dlrect readlng ln
terns of nlcrovolts per negacycle at the lnput receptacle.

Adjust l,,lLTIn BAL. and ZmO ADJ. controls. Set functlon swltch to PEAK.
Tune to the deslred frequency (approxlmtely). Connect the 18 lnch
cable between II,,IPUISE GEN. and SIGML INPII receptacles. Turn on the
inpulse.generator. -Set SIGML INnn ATTENUATOR to 40 DB, DiPUISE cIN.
0UTzuT (The lnpulse generator output ln DB above one microvolt per
negacycle ls the sr:m of the readings of the IMP. GEN. ATT. and of the
sroaIl. neter) to 80 DB above one nicrovolt per negacycle. AdJust IF
CrAIN for fulI scale readlng on the neter. Turn off the irnpulse gen-
erator. The lnstrument is now callbrated for a fu1I scale sensitivlty
of 80 DB above one nicrovolt per negacycle bandwldth, ( t ) The
sensitivity nay be lncreased or decreased ln 20 DB steps by changlng
the setting of the SIGIIIAL INPUT ATTENUATOR.

FulI scale readings ln the various SIGML INPl.Il ATTEIIiJATOR positlons
wllI be as follovs based upon the above calibratlon procedure.

SIGML INPtn ATTENUATCR SETTINq FULL SCATE SEIsITIVITT
DB DB ABOVE 1 uvA{C

0 l+o
20 60
t+o 80
60 100
80 120

( / ) It nust be noted that the sum of the readings ln DB of the
SIGML INPIJT ATTENUATOR, and of the large rneter add up to 60 DB whlch
differs by 20 DB fron the fu1l scale sensitLvlty nentloned above. This
dLfference ls due to the fact that the bandwidth of the instrunent is
considerably Ie::s than one negacycle.



l{hen changlng to a nev frequency the IF GAIN control may requlre
readJustnent ln order to nalntaln full scale readlng of the
callbratlng voltage.

After the lnstrument has been callbrated, renove the 18 lnch cable
fron the SIGML INPUT receptacle and connect the 30 foot cable wlth
the gregn connectors betueen thls receptacle and the desired plck-up
aevrlef

The callbratlon procedure out]lned above utlllzes the fu-l-l sensltlvlty
of T-INF-105. However, the hlgher frequency heads T-2/Nf-105 and
T-3/I{F-105 bave rlder bandwldthg and therefore they are capable of nore
nolse aensltLvlty. To fully reallze thls extra sensltlvlty, the
lnstrument nay be callbrated at a loner level of lnpulse generator
voltage by uslng nore 13 galn. In thls case, the lndlcated readlngs
nust be lncreased by a factor equal to the anount by nhlch the sensl-
tlvlty uas increaeode The sensltlvtty should not be lncreased beyond
the polnt where the recelver noise leve1 becones excesslve.

For measurenents ln the presence of a hlgh nolse background, lt ls
recommended that the substltutlon nethod (Par. 10.1 or 10.2) be used
ln preference to the dlrect readlng nethod.

10.4. NoLse l&asrrreuents - Broad Band Antenna

As lndlcated ln the prevlous paragraphs, the sbrrrtcallbratlon nethod
(callbratlon at lnput ternlnals of lnstrunent) is applled '*hen dlpole
antennas or Ilne probes are used as plck-up devices. For the broed-band
antenna, serles callbration (callbretlon stgnal in serles wlth unknown)
Ls used. The serles callbratlon nethod has the advantage not to
requi.re a cbange of connectl.ons; however, an extra factor of 20 DB nust
be applled slnce the lnJectlon block attenuates the callbratlng slgnal
by thls nmounto

To use thls nethod, connect the unbalanced lnJectlon block to the broad
band antenna. Attach both of the 30 ft. cables to the correspondingly
color-coded receptacles on the lnJectlon block. the other ends of the
cables are connected to the SIGML INPUT receptacles (green) snd to the
D,IPUISE GEN. receptacle (red). Turn IIIPULSE GEN. swltch OFF.

Tune to the deslred frequency. AdJust SIGML INPUT ATTEIruATOR, and IF
GAfN to produce a reference readlng on the large meter. Sbut off tbe
external uolee source. Turn on the tnpulse generator. AdJust IUPUISE
OEN. output to obtaln thereference readlng. Note the readlng of the
IMzuISE GEN. OUTPUT controls. The unlmown voltage is 20 DB lese than
this anount due to the attenuatlon of the callbratlng voltage ln the
lnJectlon b1ock. The reading so obtalned la the open clrcuit voltage.

* T h i s  o t e p  m a y  b e  a c c o m p l i s h e d  n o r e  c o n v e n i e n t l y  b y  n e a n s  o f
s w i t c h i n g  u n i t  S U - 1 0 5 r  & v a i l - a b l e  a s  a n  a c c e s s o r y  i t e n .
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For fuIl accuracy, apply the cable logs correctlon factor. Note tbat
the polarlty of the cable loss correctlon factor depends upon the
uethod of callbration. In the shunt callbratlon nethod, the lnstru-
ment ls callbrated to read voltage at lts lnErt ternlnals. The cable
loss reduces the voltage between the slgnal source and the lnput
termlnals;  therefore, the correct lon factor ls posl t lve. In the
series cal lbrat lon nethod, the cal lbrat lng vol tage ls lnJected at the
plck-up devlce. Thls voltage ls attenuated by the J0 foot cable so
that the unhnovn slgnal ls greater than the lndicated value. Therefore,
the correct lon factor ls negat lve.

In the ca1lbratton procedure oubllned above, neter lndlcatlon r.tas
described. Slldeback may also be rrsed ln a uunner sld.lar to that
described ln par.  10.2. in addlt lon, the instrunent nay be cal ibrated
to be dlrect reading, as out l lned 1n par.  10.3.

11. Nolse Field Intenslty

Use the dlpole antenna and cel lbrate by subst l tut ion or for dlrect
read lng  as  descr ibed ln  par .  10 .1 ,  10 .2  o r  10 .3 .  fn  o rder  to  take  a
readlng, turn the antenna about a vertlcal axis untll a naxlmum
lndicat lon ls acconpl lshed. I f  the reading ls el ther off  scale or too
}ow, change the setting of the SIGI'IAL INPUT ATTENUATOR until a readlng
ls obtalned withln the central  port lon of the meter scale. The voltage
plcked up by the dlpole ls of the maxlmun value when the axLs of the
dlpole arms ls perpendicular to the dlrect lon in uhich the signal source
Ls located. The dlpole should also be rotated about a horlzontal  axis
to give maxlnun response. I t  nay be turned to any angle from horlzontal
to vert lcal .  For accurate measurements, l t  ls deslrable to take three
dlf ferent readlngsr ni th the dlpole antenna noved to dl f ferent locat lons
which are not in a stralght l lne. The average of the three readings
should then be used as the signl f lcant measurement.  To obtaln f le ld
strength readings in microvolts per negacycle per neter,  add the dlpole
factor (Figure 9).  Thls factor 1s composed of two frequency dependant
varlables nanely:

Effect ive Height of the Dlpole Antenna
Loss ln the 30 foot Cable

and tvo constants, namely:
Mlsnstch fron ?2 ohn antenna to 50 ohm cable ( t .Z 0A)
Converslon to open clrcui t  vol tage (e 0e1

The readlng thus obtalned 1s the open clrcul t  vol tage plcked up by the
dlpole. I f  loaded clrcui t  vol tage is deslred t t  ls necessary to subtract
6 DB.
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L2. lvo Teroltrgl R.E. Voltneter - Carrler lleasnrenent

Connect tbe 18 lnch cable betueen the SII{E I,IAVE OSC. and the SIGI{AL
II{PUT receptacles. Set the SIGML INPUT attenuator to 80 DB.

Turn the functlon switch to lts extrene counter-cloclcwlse posltlon,
Ln order to adJust the slne uave osclllator. lJlth the SIIfE i.tAVE GSC.-
D{PUI,SE GEN. switdh tn lts OFF posltJ.on, adJuet the OSC. ZERO control
(next to functlon swltch) lor zero reading on the naln indlcatlng meter.
Set the SINE !{AVE O.SC. - I},[PUI,SE GEI{. swltch to SfNE WAVE OSC. AdJust
tbe OSC. LE\,:EL control (beneath tbe gC. ZF,O control) for fuIl scale
readlng (CAL nark) on the matn lndlcatlng neter. The slne r.iave osclIls-
tor nust agaln be adJusted as stated above, tf the R.F. pJ.ug-ln head
ls changed.

Set the TUNIIIi control on the R.F. head to trCALn (approxlnately 53 l{C
on elther band of the 20 to 200 lC head or 22O on the 200 to /.00 l'f
Head) .

Set the functlon snltch to CARRIE, posLtlon. Tune the recelver about
lts rr0lr.! narklng on the dla] untl1 the .slgnal fron the slne nave
oscillator causes rnaxluum deflectlon. AdJust the IF GAfN control for
fu1l scale neter readlng. The lnstrunent la nov callbrated as a tvo
ternlnal vacuum tube voltmeter at thls frequency rlth a fuLl scale
sensltlvlty of 100 DB above one nlcrovolt (80 DB on SIGML II{IPUT ATTEIIUA-
10R plua 20 DB on meter).

The sensltlvlty nay be lncreased, ln 20 DB steps, to a fu1l scal-e value
of 20 DB above one nlcrovolt by operatlng the SIGNAL INPIJT ATTEX{UATOR.
Tbe value of an unknorm voltage ls the sr:m of the DB readlngs of the
meter and of the SIGML Il{PUt ATTENUATOR,

In order to callbrate at other frequencles, substltute the lnpulse
generator for the slne nave osclllator. The lnpulse generator ln thls
case is used as a transfer standard. Remove the 18 lnch cable fron the
SINE I{AVE 0SC. receptacle and connect lt to ttre IMPUISE GEN. receptacle.
Turn the functlon switcb to PEAK. Set the SIGML INPUT ATTENUATOR to /+0
DB. AdJust the lnpulse generator output by neans of the II'{PUISE GEN.
OUTPUT attenr.raton and tbe ADD T0 II.{PUISE GEN. 0UTPUT control untll a
full gcale reading or aqy other conv€nlent reference ls obtalned on the
Iarge Deter.

2 9



Tune to tbe deslred frequency. Wlthout cbanglng the lnpulse
generator output Ievel, readJust the f.F. GAfN control for the pre-
vlously establlshed reference readlng on the large neter. Set
frurctlon swltch to CARRfER. The lnstrument 1s now callbrated at the
neu frequency.

Inasnuch as the accuracy of canier measurenents ls sonevhat affected
by the s1lght bandwldth varlatlons of the receiver for dlfferent
frequencies, the bandwidth factors ln DB, Figs. 10, 11 and 12, should
be added to the readlng ln DB above one nicrovolt lf ful1 accuracy ls
deslred. To convert fron IIDB above one nicrovolttr to nmlcrovoltrr use
the converslon chart Flgure 7.

Uhen cbanglng frequency ranges on T-!/NF-:-05 (2O-ZOO MC) turn the knob
located on the left of the dlal vlndou to the deslred range. fn
addltlon, change the connectlon of the patch cable on the head to
correspond wlth the frequency range Ln use. Recallbrate the new
frequency by follordng the procedure outllned above. When changlng to
tho nen frequency plug-ln head, callbrate ln a I1ke oetvlsi.

In the presence of htgh
equlpment, an accurate
followlng ttranner.

Note the neter reading
carr ier Ieve1s. Detune
s igna l .

anblent lnterference or hlgh hlss level of the
carrier neasurement nay be perforned ln the

ln nlcrovolts proCuced by the conblned nolse and
the equipnent sufflclently to lose the carrler

Note the reading produced by nolse l-evel alone. Tbe followlng fornula
applles I

S = JAZ -N2 la uhtch S ls the unknonn carrler Ievel, A the
conblnd nolse and carrler leve1 and N the nolse level (a11 ln nlcrovolts).
For exanple, lf the conblned nolse and slgnal Level ls 50 nicrovolts and
the noise leve1 3O nlcrovolts, the true slgnal level would be

S = r/m. or 40 mlcrovolts.

L2,,2. Callbratlon h$edure for-!--eIIF-10<

The nethod of callbratlon for T-3/M-105 dlffers fron T-1/M-105 and
T-2/I{F-I05 ln that, the lnpulse nolse generator ls used for carrier call-
bratlon. This ls pernlssible slnce both the Level of the lmpulse generator
and the bandwtdth of the recelver are lmorar. The bandwldth of the recelver
ls a conslderatlon slnce the tnpulse nolse sensltlvlty of the recelver ls
a fr.rnctlon of lts bandrrldth. Thus, if the receiver had a bandwidth of one
negacycle, lts CIJ sensltlvlty ln nlcrovolts would equal lts lnpulse
sensltlvlty expressed ln nlcrovolts per negacycle bandwldth. If the

1o
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recelver bandnldth uere only 0.1 rnegacycler the lnpulse nolse
callbrsting voltage requlred for the previous Cl,I sensltlvlty
adJustnent of the receLver wor.rld have to be lncreased by a faci-or
of 10.

The callbratlon procedure is as follous. By Deans of the 18 inch
cab}e, connect the lnpulse generator receptacle to the slgnal lnput
receptacle and turn on the lnpulse generator. In vien of the fact
that the magnltude of cable losses ls appreclable ln thls tunlng
range, the lnpulee noLse source nust al-uays be app3-ied through the
18 lnch cable ln order to avold callbratlon errors.

S e t  t h e  S I G I , I A L  I T J P U T  A T T I I { U A T O R  t o  2 0  D B ,  I F  G A I I {  c o n t r o ] L  1 / 4  f u l ]  a n d
t h e  f u n c b i o n  s v r i t c h  t o  P E A K .  B y  m e a n s  o f  t h e  i m p u l s c  g e n e r a t o r  o u t p u t
c o n t r o l s  ,  a d  j u s  t  t h e  i  n L p u l s e  g e n e r a t o r  o u t p u t  t o  t h e  v a l - u e  ' n d i c a t e d  i n
f  h p  n h : e r t  i  l ' i g u r e  1 J  )  .  T u n e  b o  t h e  d e s i r e o  f  r e q u c n c y  a n d  a d  j u s t  t h e  I F\
G A I N  c o n t r o l  , i o r  a  f u l l  s c a l e  m e t e r  i n d i c a t i o n .

Set the SIGMT INPUT ATTENUATCR to 20 DB and the functlon svLtch to
PEAK. Tune to the deslred frequency. By means of the lnpulse generator
output controls,  adJust the i rnpulse generator output to the value
lndicated ln the chart  (Ftgure 13).

The lnstrument non has a ful-I scale sensltlvlty of /+0 DB above one
nlcrovolt as a two-terninal vacuum tube voltmeter. By changlng the
signal lnput attenuator sett lng the sensit tv i ty may be changed in 20 DB
steps. To convert  these readings to microvolts see the converslon
chart  Figure 7. Cal ibrat lon by means of the lmpulse nolse signal must
at al-I tlmes be nade r"rith the function swltch in the PEAK positlon,
although the instrument ls belng calibrated to be used for carrl"er
measurenents, After cal ibrat lon has been perforroed, carr ier neasure-
nents are' taken ',r1th the functlon switch in the CARRIA posltion.
Readlngs nust be tsken ln the PEAK posltion, hor,rever, lf the peak value
of a modulated carrler ls to be neasured.

In the presence of hlgh anbient lnterference or hi-gh hlss leve1 of the
equlpnent,  an accurate carr ier neasurement nay be mndBr by taking
readlngsof slgnal plus nolse and then noise alone as out l lned ln par.  I2.1.

I3.  Carr ler Fie1d fntensitv

Cal lbrate as a two-ternlnal R.F. vol tneter in accordsnce wlth the methods
descr lbed ln  par .  12 . I  o r  !2 ,2 .

Use the dlpole antenna. In order to take a reading, turn the antenna
about a vert lcal  axis unt l l  a sleximum lndicat lon ls acconpl lshed. I f  the
readlng ls el ther off  scale or too low, change the sett lng of the SIGNAL
IINPIJT ATTENUATOR untll a readlng ls obtaineq wlthin the central portlon
of the neter scale. The voltage plcked up by the dlpole la the mexlmun
value when the axis of the dlpole arm ls perpendlcular to the direct lon
ln vhlch the slgnal source ls located. The dipole should also be rotated
about the horlzontal  axls to glve naxlmum response. For accurate

) t



Dasurenents, lt ls desirable to take three different readlngs,
wlth the dlpole antenng noved to dlfferent locatlons whleh are not
in a stralght Ilne. The average of the three readlngs should then
be used as the signlflcant measurenent. To obtaln fleld strength
readLngs ln nicrovolts per neter, add the dlpole factor (Ftgr:re 9).

Thls factor l-s conposed of tuo frequency dependant varlables nanelyt
Effectlve Helght of the Dlpole Antenna
Loss ln the 30 foot cable

and tno constants, nanely:
l,Iisnatch froi ?2 ohh antenna to 50 ohn cable (t.Z nn)
Converslon to open circult voltage (6 DB)

The readlng thus obtalned ls the open clrcult voltage plcked up by
the dlpole. I f  loaded clrcuLt vol tage ls deslred l t  ls necessary
to subtract 6 DB.
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PART TIIREE - REPAIR INSTR,UCTTONS

SECTION TV

. Theory of Operatlon

i.'l+. Tunine Unlt T-llNF-lOq

Tunlng unlt T-1/l' lF-105 covers the frequency range from 20 to 200 MC
in tuo bands. There are tuo separate R.F. ampl l f iers,  one coverlng

. 
the frequency range from 20 Lo 65 MC, and the other fron 65 to 200 l'IC.

Each R.F. anpl l f ler uses a four-sect lon r t lnductunerrr  as l ts var iable
tunlng element.  Each sect lon of the fnductuner consists of a con-
t lnuously var lable inductor which ln conjunct lon wlth the proper
capacltor,  end lnductor and, ln sone lnstances, shunt lnductor,
covers the deslred frequency range.

A block diagran of the R.F. ampl i f iers ls shown in Figure Id detai l
schenat ic i l lustrat ion in Figure 27.

In order to keep the tnput voltage standing wave ratio (VSWn) to a
lou value, thus obtainlng high measuring accuracy, the input circui t
is urade to appear as a 50 ohrn load at the input ternlnal. Although
this results in a deter iorat ion in noise f igure, this compromlse
between VSl, lR and noise f igure is necessary for the sake of neasuring
accuracy. t rbom the lnput,  the slgnal ls fed through the f l rst  tuned
c i rcu i t  to  the  gr id  o f  the  f i rs t  R .F .  ampl l f ie r  (5Af5 ; .  The p la te  o f
thls stage ls dlrect ly fed lnto the second tuned clrcui t ,  whlch ln turn
is capacit ively coupled into fhe gr ld circui t  of  the second R. F.
anplt f ler (5lXl) .  The slgnal obtained ln the plate clrcul t  of  thls
stage is appl ied to the third tuned circui t ,  which is coupled to the
grld of the nixer stage (iratf of a 12AT? ln the 20 to 65 MC range, half
of  a 6U8 in the 65 to 200 MC range).  The other sect ion of the mlxer
tube serves as the 1ocal oscl l lator.  Inasrauch as a 10.? MC I.F. f re-
quency is employed, the oscl l lator generates a frequency which ls,  for
al l  tuning poslt ions, 10.7 MC higher than the correspondlng R.F. fre-
quencyo The resultant di f ference frecuency of 10.7 MC is appl led from
the plate circui t  of  the mixer into the f .F. l ine transforner.

Local osci l lator ln ject lon ln the 20 to 55 MC range is acconpl ished by
neans of a 5 mmf capacltor (c?8); ir the 65 to 200 MC range, a 2 mrnf
inject lon capaciLor is enployed (C105).

Change-over of the two frequency ranges here dlscussed ls acconpl ished
by neans of a band selector sultch (S1) whtch swltches the followlng
funct lons;
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nBrr Supply Voltage
Frequency Dlal Illurnlnatlon

I.F. Output
Gain

Slnce the 20 to 65 MC range has a htgh galn reserver a potentloneter
(j5O) ls provlded ln the cathode clrcult of tbe flrst I.F. anpllfier
stage. Thls pernits settlng the galn to a value roughly correspond-
lng to that of the 55 to 20o MC range.

The 10.? MC I.F. anpll f ler (Block dlagran Flgure 15) conslsts of three
anplifylng stages and a cathode follower output stage. The output
slgnal- of tbe R.F. anpllfier ls svltched Lnto a Iou lmpedance 1lne
rhich feeds lnto the lov inpedance slde of a llne transformer. Tbe
high iropedance clrcult of this transforner 1s fed lnto the grld clrcuit
of the f lrst I .F. ampltf ler stage (6AK5). I ts output, through a
double tuned f.F. transformer, is applled to the grid circult of the
second I.F. anpltfler (68J6). This stage ls slnilarly coupled to the
thlrd I.F. anpilfler (68J6). The thlrd I.F. anplifler, through a single
tuned I.F. ouiput transformer, le fed to the grld of a trlode connected
6BJ6 which ls used as a cathode folIower. Thle ls done ln order to
feed the meter detector fron a low lnpedance source to obtaln good pulge

response (see Par. 1?). fn order to obtain a hlgh output voltage fron

the cathode follower stage, lts cathode ls tuned by neans of V7.

The I.F. gal-n control R105, located on the nain panel, varied the grld

blas appl-ied to the Ist, 2nd and 3rd r'F' anpllfler stages'

L5. Tunlne Unlt T-rllNF-loq

Tunlng Vn111. T-2/llF-105 covers the frequency range fron 200 to /+00 l{C ln

one contlnuouslY tunable band.

The R.F. axupltfler conslsts of a grounded grld R.F. anpllfier stager a

Iocal osclllator and a crystal mixer. A block dlagran i.s shown ln Flg.
16, detalled schem,tlc lllustratlon in Flg. 28.

The inpr:.t slgnal ls fed through a 50 ohn network, uhlch, ln conjunctLon
11lth a tightly-coupled flrst tuned circult keeps the input VSi'lR to a lov

value. The signal ls lnductlvely coupled to the tuned clrcult whlch ls

fed into ttre cathode of a type 5876 penclI tube. The varlable tunlng
elenents used ln this tuner- are three lndlvldual tunlng capacitors ganged

together by neans of a worn drive shaft' The R'F' stage operates as a
grounded grld anpllfier. Ito plate clrcuLt ls tuned and lnductively
coupled to an untuned plck-up col1 whlch feeds the signal to the 1N218
"ty"tal mlxer. The lotal osclllator operates at a frequency 30 MC
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hlgher than the correspondlng R.F. frequency. Its energy ls fed
induct ively into the crystal  plck-up col l .  In the nixer,  i t  ls con-

bined Lr i tb the R,F. signal produclng a dl f ference frequency of 30 W,

which ls the I .F. f requency. slnce the crystal  mlxer produces an

output signal at  a 1ow lmpedance, this slgnal 1s fed direet ly into a

low lnpedance l ine.

The 30 MC I.F. amplifier conslsts of 4, anpllfylng stages and one
cathode follover output stage. Its theory of operatlon follor,rs clcsely

that of  the 10.? UC I.F. anpl l f ler (Par.  I / r)  and ls,  therefore, not

dLscussed ln  de ta l ] .

In order to avoid lnterference in receptlon by mlcrophonics produced ln

the local osci l lator,  the ent lre R.F. anpl l f ler chassls and l ts dlal

and tuning nechanistr are shock nounted.

I 6 .  T u n i n g  U n i t  T - ) / N F - 1 0 5

T h e  f r e q u e n c y  r a n g e  o f  4 O O - I O O O  l r [ C  j . s  d i v i d e d  i n t o  t v r o  b a n d s  '  4 0 0 - 7 0 0  M C

a n d  7 O O - 1 O O O  i , , I C .  T h e  c i r c u i t r y  u s e d  i n  t h e  t w o  r a n g e s  i s  e s s e n t i a l l y

i d e n t i c a f  e x c e p t  t h a t  t h e  c o n s t a n t s  a r e  a d j u s t e d  t o  c o r r e s p o n d  t o  t h e

p r o p e r  f r e q u e n c i e s .  ( l  l f o c k  d i a g r a m . i s  s h o l n  i n  F i g u r e  l B r  d e t a i l

s c h e m a t i c  i l l u s t r a t i o n  i n  F i - g u r e  2 ! . )  T h e  t u n e d  c i r c u i t s  u s e d  a r e

c a p a c i t y  l o a d e d  q u a r t e r - w a v e  c o a x i a l -  f l n e s  i n  t h e  R . F .  c i r c u i t s  a n d

c a p a c i - t y  l o a c l e d ,  h a l , f  - r y a v e  p a r a 1 l e l  l - i n e s  i n  t h e  o s c i f  l a t o r  c i r c t t i t .

t r , r e q u e n c y  t u n i n g  i s  a c c o n p i i s l i e d  b y  v a r y i n l :  t h c  l . i l o u n t  o i ' c a p a c i t y  1 o a c 1 -

i n g  o f  t , ) i e  l i n e s .

Tbe inp,r t  s ignal is appl led to a coupled palr  of  tuned circul ts preceding

a groundea gifa trlode type 5876. The plate of the 5tl6 Ls tuned by

neans of a i lngle tuned clrcui t  which ls lnduct ively coupled to a cryslal ,

type IN21B. The loca1 oscl l lator ls also lnduct lvely coupled to this

crystal n:ixer. In the /+oo-?oo MC range a 6TL ls used as the locel

osclllator tube, whlle ln the ?OO-1OOO W range z 6FL tube ls used. The

local osclllator operates 4,2 negacycles above the fundanental frequency.

The nlxer output therefore produces an IF frequency of /+2 MC.

The frequency range swltch applles the nixer output of elther the /*0O-

?OO MC or th! ?OO:I0OO MC tuner to the input of the IF ampllfler. At the

same t lme, l t  switches the tB[ vol tage and dlal  I lghts.  The f l rst  stage

of the IF ampllfler uses a cascode circult in order to provide a lov

noise f lgure. A 6BQ?A double tr lode ls enployed ln thls stage'  I t  ls

folloved by four stages of synchronously tuned pentodestype 5AK5 and a

6BJ6 ln a cathode fofloner circult.
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17. Det,ectors. Meterine and Ortput Clrcults

The output of the cathode folrowers (v?, vl? or v6ro) is applled to
ty9, dgtegtors, v18 and v19, a 6AL5 ana a 6A8l,  respect lvely.-  The 6ALJ,
vl th both sect lons ln para11e1, supprles the vol tage for ibe operat lon
of the lndlcat lng neter;  the 6A84 operates as the audlo detector.
see Flgure 17 for a block dlagram, Figure 30 for a schenat ic diagran.

A functlou swltch (S2) pernlts prellninary adjustment of the instrunent
and operates tbe neter circul ts 1n tvo dl i fer6nt Eanners. In the peak
posit ion, peak values of pulses or carr lers are indicated; in the
carrler posltlon, peak of unnodulated carrLers and rrr"r"g" of modulated
ones are read. slnce l t  ls dl f f icul t  to shon true peak values of
pulses, especlal ly at  lov repet l t lon rates, speclal  c ircul ts are
enployee to accompllsh sat lsfactory visual peak lndlcat lon.

The output lnpedance of the cathode follovers feedlng the detectors is
very low. SLnce the lnpedance of the tuo sectlons oi the 5AL5 is also
Iow, the result lng charge t ine Ls extrenery short .  The dlscharge t ime
f1 nade long by uslng a discharge reslstor (Rg6) of 50 negohms. The
dlscharge tine ls further lncreased by applying the 50 negohrn reslstor
ln the grld circult of one-half of a double triode (V21) with negatlve
feed back so that l t  operates aD a reslstance nnagnif lern or a pulse
stretcber,  vzr s lnul taneousry serves ln tbe br ldge type vacuun tube
voltueter clrcult, whlch operates neter l,{1.

For carr ler neasurements, the 50 mesohm reslstor (Rg6) ls shunted by R?I
and R?3 to a value of approxlmately l5OrOOO ohms. Thus, the discharge
t lne ls suff lc lent ly shortened to permii  indlcat lon of average rather
than peak values.

For the 0 to 10 nicrovolt  range, the vol tage appl led to the vacuun tube
voltneter for ful1 scale readlng is 2.5 vo1ts. The corresponding vol tage
for the hlgher ranges Ls 25 vol ts.  rn both instances the R.F. "na r .F.
anplt f lers €rre operated st the sane galn leveI.  The resldual nolse
indlcat lon on the roeter ls thus reduced by a factor of 10 when operat lng
on the higher ranges. The senslt iv l ty of the lnstrument ls swltched
by neans of a rafer swltch (S3) attached to the rear of the slgnal input
attenuator.  A nomentary switch 54, located on the front panel l  when
operated shorts out part  of  the neter mult lp l ler resLstance, thus increas-
lng the rneter senslt iv l ty by 10 DB. This f lature effect lveiy produces a
10 DB scale overlap and funct lons on al l  senslt lv l ty ranges Lxcept the
0 to 10 nlcrovolt  range.

The lnolcating neter MI is a 100 mlcroanpere logarlthnic novement wlth
one cal lbrat lon servlng the 0 to 10 mlcrovolt  range ard a second one for
al l  hlgher ranges. This dlst lnct lon is necessary because of lack of
l lnearl ty ln the dlode detector (VIS) for vol tagbs below 2.5 vol ts.  The

/1 q- t  )



neter novenent !s protected fron overload by neans of a 1N34, crystal
(Xe) *en srrltched to the nore sensltive range. The dynanlc range of
the I.F. anpllfler lLnlte the dlode voltage to a safe value for the
less senslt lve range.

Certaln prellnlnarT adJustnents are necessary ln the vacuum tube volt-
neter clrcult in order to a1lov for varlatLons ln tubes, aging and
uarm-up. The function swltch dlsables those clrcults which sould lnter-
fere wlth these adjustments.

The anode of the audlo detector, nlth the functlon srrltch ln the peak
positlon, nay be blased to any deslred value fron 0 to approxlnately
-20 volti by- means of the slldeback control (ngO). Thls pernlts
clearer aural pulse receptlon and neasurenent of pulse anplltude by
the sl ldeback nethod. (See Par.  10.2) The audlo detector ls fol loued
by a tvo stage audlo anpllfler uslng a dr:a1 triode type 12AU? (V2O).

fts output ls fed through transformer T10 and an RF fllter netr,rork F3
to the phone Jack on the front panel and to an AN connector for remote
phone operatlon, The use of the RF fllter network is necessary ln
order to f11ter out Rtr' lnterference thst nay be picked up by the head-
set and to prevent ar\y RF currents ln the phone leads fron coupllng
back to the lnput circult.

In  ther rMeter  Ba lancer rpos i t lon  o f  the  func t l -on  swl tch ,  the  gr ids  o f
the tuo sect lons of V21 are grounded. The neter balance control  (ngO)

nay, therefore, be operated to conpensate for di f ferences ln the two
tube sect ions.

In the rrZero Adjustr t  posi t lon, the IF anpl l f ler ls disabled by being
biased to cut-off ;  any vol tage reachlng the gr id clrcul t  of  the vacuun
tube voltneter ls genLrated in the neter detector (V18) as contact
potentlal snd nay be balanced out by biasing the other sectlon of the
VTW{ tube by an equivalent anount of vol tage of l lke polar l ty.  Thls ls
acconpl ished by zero adjust control  R99 located on the front panel.  This
control  baLances out the contact potent ial  appearlng for the hlgh dlode
load reslstance ln peak posit5.on.

In the carrler posltlon, the anount of contact potential ls sonewbat
lowered because of the lower load resistance. This potent lal  ls balanced
out by the carrier zero potentloneter R101 located inside the equlpnent
to the rear of the plug-ln head.

18. Imoulse Generator

The funpulse generator serves as & standard lmpulse noise source produclng

extrenely short  pulses of var iable repet l t ion rate. Because of the short
pulse dr:rat lon (approximately 0.0005 nlcroseconis) an lnpulse noise
spectrum f lat  f ron 0.01 MC to 1000 MC ls obtained.

4 o
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The lnpulse generator conslsts of an electronlc repet l t ion rate
generator (vn),  a pulse shaper (v25),  a negnet lc dr lver,  a coaxlaL
I lne, a rneter lng systen and a step attenuator.  See block dlagran
Figure I t ,  schenat lc dlagram Figure 30.

The repetition rate generator uses a 12AU? (V23) ln a nultlvlbrator
c l rcu i t .  f t s  f requency  o f  opera t ion  ls  adJus tab le  f rom 2 .5  cyc les  to
2500 cycles by neans of sr.ritcb 55 and dual potentioneter R122.4 and
R1228. The signal 1s fed to another l -2,{U? (V25),  arranged as a
cathode fol lower, whlch holds to a constant wldth the pulses used to
operate the nagnet lc dr iver.

The devlce ls coupled to a contact vhlch discharges, at the desired
pulse repet i t ion rate, a charged coaxial  l ine. The durat lon of the
resul- tent pulse is deternined by the length of the coaxlal  l1ne. The
polar i ty of the l ine charglng vol tage is reversed at 10 second lnter-
vals in order to mininlze contact tn- igrat lon. Polar l ty reversal ls
acconpllshed by means of a 12AU7 (VZl.) nultivibrator operatlng a
re lay  (REl ) .

Slnce the ampl l tude of the pulse generated ln the coaxial  1lne ls,
wlthin the operat lng 11mlts of the equlpment,  dlrect ly proport lonal
to the charglng vol tage, the relat lve pulse anpl l tude ln DB ls shorrn
by DC rneter M3 as a funct lon of the l lne charging vol tage. The l lne
charglng vol tage ls var led over a 10 DB range by means of R163. Thus,
a cont lnuous 10 DB inpulse output var lat lon ls achieved. The output
nay also be var led ln steps of 10 DB by the inpulse generetor attenuetor
loca ted  on  the  f ron t  pane l  (see  Par .20) .  The to ta l  ou tpu t  tn  DB above
one microvolt  per negacycle of bandwldth is the surn of the lndlcat lons
of this rneter and of the step attenuator.

The step attenualor is t reated ln Par.  20.

19. Sine vJave OsciLlator

The sine unve osci l lator (Flgure 20) serves as a cont inuous wave cal- ib-
rat lng standard del lver lng an output of 100r000 nlcrovolts into a 50
ohm load. f t  operatee at approxlnrately 63 MC for cal lbrat lon of the
20 to 200 MC R.F. plug- ln head and at 215 MC for cal lbrat lon of the
200 to 400 MC head. Frequency change is accompllshed autonat ical ly by
the head connector as ptug-ln heads are ehanged. The 63 MC oscl l lator
uses one tr iode sect lon of 12AT? (v?2),  the 215 l '0 osei l lator employing
the other sect ion. The output vol tages of the 63 W and the 215 MC
osci l lators are fed into lov lmpedance l lnks whicb, ln turn, operate
lnto a low lmpedance l1ne. The osci l lator leve1 is preadJusted by
varylng the spaclng between the tank col l  and the coupl lng 1ink. Flne
adJustment ls achleved by control l lng the plate vol tage of the osci l lator
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tube by neans of RI18. The oufput of the slne unve osclllator !s

netereh by the VTVM (see Par.  I i ) .  The contact potent ial  is balsnced

btrr neans if tn" oscLllator zero control (nfOO). The osclllator unit

eilptoys double shleldlng and is thoroughly flltered in order to avold

r a d l a t i o n . T h e s l n e w a v e o s c l l l a L o r i s s h o w n i n d e t a l l e d s c h e m a t l c
forn ln Flgure 30.

20. Step Attenuators

The instrunent utll lzes two step attenuators, one of uhlch ls used ln

the slgnal input, the other ln the lmpulse generator output circult.

In vies of tbl  high frequencies lnvo1ved, the abtenuators are coaxlal

networks, so desllned that the resultlng VSI|R' is kept to a lor'r vslue'

Each attenuator sect lon ls a reslst ive n1n pad ln ' ;h ich the ser les

elenents consist  of  rod resistors, the shunt elenent belng a dlsc

type reststor.  The dlaneter of the outer conductor ls so calculated

that with the rod resistors act lng as inner conductors, a perfect

50 ohn llne results at the beginning and the end of each network.

Block diagrans of the signal input and funpulse generator attenuators

are shovn ln Figures 21 and 22 respect lvely,  a schematlc dlagran ln

Figure 30.

21. Power SuoPlv

Tbe power supply furnlshes 150 vol,ts trBrr voLtage, -150 volts rrcrl

voltage, 3OO'voits charging voltage for the l-npulse generator , 25O voLts

for t f ,e 'P.R.R. generatoi  and 6,3 vol ts trAt vol tage. These voltages

are regulated t6 nake then independent of changes 1n either the prlmary

supply voltage or in current arain in the various circults due to changes

ln fr:nctlonal requirenents.

V o l t a e e r e g u l a t i o n l s a c c o m p l i s h e d b y m e a n s o f a v l b r a t i n g f l n g e r r e g u -
l ; ; ; ; 'aRE i  nt tr"rr ,  uslng th;  I5O voltsrrBn voltage as reference, appl l -es

varylng resistance values ln series wlth the primary of the porrer

transforner. The vlbratlng flnger regulator and correspondlng reslstors

are enclo"ud lp a shleld can ln-order to prevent relay contact nolse

fron interferlng nlth receptlon. A11 leads to thls part of the clrcuit

are wel l  f l I tered.

The 150 volts i lBrrvol tage ls rect i f ted by tno 6X'( ,  tubes (V29) ana (V3O)

tn a fuLl wave circuit. The ilCD voltage is derlved fron a 614 (V28)

operating tn a half i.ave circult. Voliage regulatlon for the rrgrr

clrcult over and above that acconpllshed by the vibratLng f{nger regula-

tor is acrrrevea by an 0A2 (v31) gas tube regulator' The charglng voltage

) .
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for the lnpul-se generator ls obtalned
the 250 volts nBt branch ls rectlfled

A block diagran of the pouer supply ls
schematlc dlagran ln Flgure 30.

fron a 6)U+ rectlfler (V2?) and
by anothet 6T4 (VZ0).

shoun ln Flgure 2), l"h.e

22. Allgnnent llrrness

In order to gaLn access to the varlous clrcults and adJustnents of
the RF plug-tn head durlng operatlon, an allgnment harness l-s usede

The functlon of tbe harness is tuofold. It poyers the RF head and,
at the same tlme, connects the IF output to the naln unlt, Slnce the
IF anpllfler uould regenerate !f a long output lead vere enployed for
thls connectlon, a gernanlum dlode ln conJr:nctlon wlth a load reslstor
and by-pass capacitor is bul1t lnto that end of the harness vhlch ls
closer to the plug-ln head.

slnce the allgrrnent harness enploys a slmpllfied detector, lt ls
lntended for allgnnent purposes only. Therefore, ouantltatlve ueacure-
nents should not t'e tsken when uslng thls harness.
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sEctIoN 1r

Allsnnent erocedures

NOtEt Before attenptlng to nake any of the folloulng
adJustnents, the equipment should be pernttted
to vann up for a perlod of not less than 15
nlnutes.

23, Tuninc Untt T-llNF-lql

Reuove tbe dust cover of the pluglln head and the shleld cover of
the R.F. chassls. In order to galn access to the adJustnents for
the I.F. and R,F. clrcults, the rrse of allgnnent harness AH-105
la requlred. Connect tbe plug-ln head to the Daln chassls ty neans

. of the harness.

2 ) . ! . I.F. Anpltfler. 10.? MC

Set the functlon sultch to carrler posltlon and the band svltch on
the plug-ln head to the 20 to 65 MC rsnge. The slgnal tnput attenu-
ator nust be kept ln the 20 DB posltlon for slL of the follovlng
allgnnent procedures, unless othernlse speclfied. Feed a 10.7 MC
signal fron a slgnal'generator to the nlxer grld (ph 2 of V10) of
the 20 to 65 ltlO range. Keep the slgnal generator and the I.F. galn
control so adJusted that no werload occurs. Peak transforners TJt
T7, T8 and T9 aad coll. 146 for narclmun output, gradually decreaslng
the slgnal generator voltage to prevent overload.

Set the band swltcb on the plug-ln head to the 65 to 200 MC ralrger
Feed a 10.7 MC slgnal to pln 2 of V13. Peak T6, vltbout dlsturblng
the other adJust'uents Dade ln the pnevlous step.

Cathode colI I47 ln the outprrt stage of the I.F. ampllfler ls not to
be adJusted durlng this operation.

23.2. R.F. Tuner. 20 - 6q MC

AljL R.F. adJustnents mrst be nade uslng an lnsulated screy driver
nlth as enal1 a netal tlp as poselbIe.

Set the band swltch to 20 to 65 MC range. Feed an R.F. slgnal fron the
slgnal generator to antenna connector P|l, vhlch 1s the lover of the
tvo connectors oa the head panel. A 5O otrn unternlnated Ilne ls to
be used betveen the slgnal generator and the recelver. Connect tbe
plW-tn head to tbe naln grnit by Deans of the allgnnent harness.
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ldlth tun{ng control and slgnal generator set to 21 MG adJust
oeclllator trlnmer C8/* for naxlmun output and peak R.F. trfunmers
C@, C67 and C79. Set tunlng control and slgnal generator to
62 l4C, Do not attenpt any alignnent at thls frequency lf call-
bratlon and sensitlvlty appear to be satJ.sfactory. lf allgnnent
ls requlred, change l-nductance of osclll-ator end lnductor L25,
by squeezlng or spreadlng turns. Follow by adJustlng the R.F.
end Lnductors I20, T.22 snd L2l+. Alternately repeat adJustnents
at 21 and 62 MC as requlred, Do not change the adJustnent of
osclllator shunt lnductor L2? vhlch governs the tracklng across
the bard.

After the 1ov frequency band has been conpletely aligned, check
the avallable galn reserve at the veakest polnt ln the callbrated
band. lJlth the slgnal lnput attenuator set to 20 DB and the I.F.
galn control 1n lts uaxlnrrn clockvlse posltlon, approxlmately 50
nlcrovolts should be requlred for full scale rneter deflectlon.
If the requlred lnput dlffers greatly fron 50 nLcrovolts, R50 loca-
ted on the rear of the R.F. chassls, ls adJusted untl1 thls
requlrenent ls fulfl1led.

23.3. R-F. lrrner, 5q - 200 MC

Set the band snltch to the 65 to 200 !.lC range. Feed an R.F. slgnal
lnto the upper antenna connector (P10) on the panel of the plug-ln
head. Set tuning control and slgnal generator to 55 }fi. Peak
oscLllator trinmer C11? and adJust R.F. trl-nners Cp6, C101 and CI09
for naxl.mu output. Set tunlng control and signal generator to
200 lO. If al.lgrunent ls requi.red, change the lnductance of the
osclllator ead lnductor V2 ay squeezlng or spreadlng turns. Fo1los
by adJusti.ng R.F. end lnductors L33, L36 and Llt.

Do not dlsturb shunt lnductors L)I, L3lr, L3? and I40 nhlch govern
the tracklng across tbe band. Replace the entlre unlt ln lts dust
COV€f o

Dg not attenpt to nake the folLowtng adJustnents uslr,g the allgnnent
harnesg.

R e r n o v e  t h e  m a i n  u n i t  f r o m  i - t s  d u s t  c o v e r ,  p l u g  T u n i n g  U n i t  T - 1  i n t o  t h e
r n a i n  c h a s s i s  a n d  a l l o w  a p p r o x i m a t e l y  I  h o u r  w a r m - u p .  S e t  t h e  t u n i - n g
c o n t r o l  a n d  s i g n a l  g e n e r a t o r  t o  2 0  M C ,  t u r n  t h e  S I G N A L  I N P U T  A T T I I { U A T O R
t o  2 0  D B  a n d  s e t  t h e  f u n c t i c , n  s w i l s h  t o  C A l i R I i l R .  A d j u s t  t h e  I F  G A I N
c o n t r o l -  f o r  a  f u l l - - s c a l e  d e f l e c t i o n  o f  1 0 0  m i c r o v o l - t s  C W .  P l a c e  a  ) 0 0
o h m  r e s i s t o r  a c r o s s  t h e  t e r n j - n a 1 s  o f  t h e  m a i n  i n d i c a t i n g  m e t e r  i n  o r d e r
t o  e x t e n d  1 t s  r a n g e .  f n c r e a s e  t h e  s i g n a l  g e n e r a t o r  o u t p u t  u n t i l  t ' h e
r e c e i v e r  o v e r l o a d  p o i n t  i s  r e a c h e d  ( u s e  a p p r o x i m a t e l y  0 . 1  v o l t  i n p u t ) .
A d . j u s t  c o i l  L - 4 7 ,  t h e  c a t h o d e  f o L l o r v e r  c o i 1 ,  o n  t h e  I F  c h a s s i s  f o r  m a x i -
m u r :  o u t p u t .  R e r n o v e  t h e  s i g n a l  g e n e r a t o r  a n d  t h e  5 O O  o h m  r e s i s t o r .  N o
f u r t h e r  a d j u s t m e n t  o f  t h i s  c o i l  i s  n e c e s s a r y .



2/+. Tunlns Unlt T-2's'-LO(

24,.1, f.F. Anpllfler. ?0 lC

The pnocedures outLlned ln Par. 23.1 for the allgnnent of the 10.7 MC
f.F. anpllfler bastcally apply to the 30 MC I.F. anpllfler as ne1l.

Dlsconnect f.F. lnput connector P{, fron the R.F. chassls adJacent
to the vonn gear drlve. Feed a 30 t'S slgnal lnto thle connector.
A1lgn transforners T1, T2, T3 and colls LlI, L62, carefully
avoldlng overload.

Cathode coil L16 ls not be adJusted durlng thls operatlon.

Reconnect the I.F. lnprt plug to the R.F. wllt and feed an R.F. slgnal
of 200 lO lnto the antenna connector located on the front panel.
Carefully tune the recelver fer D&(Jrnum neter deflectlon iesultlng
fron thls signal. Peak C8 located beneath the R.F. chassls. Realiga
the f.F. lnput transforner T1 for na:cimum output wlth dlsturblng arly
of the other adJustnente.

2l*.2. R.F. Turer - 200 - /,OO I'G

Connect the 200 to /*00 MC tunlng unlt to tbe ualn unit by means of the
allgnnent harness. Feed the slgnal generator output, through the
unternlnated 50 obn l1ne lnto the antenna connector (P1) on the panel
of the plug-tn head. Set tunlng control and slgnal generator to
395 yt9. AdJust osclllatsr trLnraer C12 for naximum output. Tune
trlnner C20 uhlle rrocklngn the slgnal generator tuning untll optlnun
allgnnent 1s obtaLned. Peak trlmners Cl and C2.

Set tuning control and slgnal generator to 210 lO. AdJust oscillator
lnduotor L5 for na)cl"urn outprt.

NOIET Great care mst be exerclsed r*ren adJustlng osclllator or
R.F. lnductors for thls frequency range, since very snall
changes ln effective Lnductor length cause relatlvely
large frequency changes.

Loosen the nut holdlng the osclllator lnductor-to tbe tunlng camcltor
(do not unsolder the other end of the lnductor) and carefully silae
the lnductor untIl narclrrurn output results. Retlghten the nut. Repeat
pnocedure untll eatlsfactory allgnnent Ls obtalned.

AdJttst R.F. plate col1 L3 W loosenl.g both nuts holdlng lt to the
tunlng capacltor and sllde lt untIl best allgnment results. Retighten
the nuts. At the same tlne note that L3 and L4 must be spaced approxl-
nately V8n. The crystal nlxer assenbly ls noved by slidlng lt aiter
loosenlng lts tvo nountlng screus underneath the chassls. After proper
coupllng ls obtalned, retlghten these screvs. After changlng the
spaclng, agaln check for proper Lnductance settlng of L3..

i 7



In a slmlLar nanner, adJust L2. fn thls lnstance, a spaclng of
approxlnafely I/16r nust exlst between Ll and 12. Thls can be
acconpllshed by bendlng 11 or slldlng lt after loosenlng lts
rnountlng sGr€rJSo

If requlred, alternately repeat allgnnent at 395 l,C and at 210 MC
r:ntil optlnun aligrunent results.

R e m o v e  t h e  m a i n  u n i t  f l o m  i t s  d u s t  c o v e r ,  p l u g  T u n l n g  U n i t  T - 2  i n t o  t h e
na in  chass is  and a l low approx i rna te l -y  one hour  warm-up.  Set  the  tun ing
cont ro l  and s igna l  genera tor  to  200 MC,  tu rn  the  SIGNAL INPUT ATTENUATOR
t o  2 0  D B  a n d  s e t  t h e  f u n c t i o n  s w i t c h  t o  C A R R I E R .  A d j u s t  t h e  I F  G A I N
c o n t r o ]  f o r  a  f u l I - s c a l e  d e f l e c t i o n  o f  1 0 0  r n i c r o v o l t s  C W .  P l - a c e  a  l O 0
o h m  r e s i s t o r  a c r o s s  t h e  t e r m i n a l s  o f  t h e  n a i n  i n d i c a t i n g  m e t e r  i n  o r d e r
t o  e x t e n d  i t s  r a n g e .  I n c r e a s e  t h e  s i g n a l  g e n e r a t o r  o u t p u t  u n t i l  t h e
r e c e i v e r  o v e r l - o a d  p o i n t  i s  r e a c h e d  ( u s e  a p p r o x i m a t e l y  0 . 1  v o l t  i n p u t ) .
A d j u s t  c o i l  L - I 6 ,  t h e  c a t h o d s  f o l f o w e r  c o i 1 ,  o n  t h e  I F  c h a s s i s  f o r  r n a x i -
m r r m  n r r t n r r t .  R e m o v e  t h e  S i g n a l  g e n e r a t O r  a n d  t h e  ! 0 0  O h n  r e s i S t o r .  N ou 4 r u  v 4 v P q e

f u r the r  a l i gnnen t  o f  t h i s  co i l  i s  necessa ry .

25. Tr:nlng-gdtt T-?/NF-10(

2 5 . r . T  F  l m n ' l  . i  f  i  a r  A o  \ , t f t l
f  . I  .  r u U l l I  l g r  .  4 4  I I U

r T r l r a  n r n n a r l l r a c  n r r t ' l  j n a r l  j r  n o ? .  2 t . I  f O r  t h e  a l i g n r n e n t  O f  t h e  1 0 . 7  M C

I . F .  a n p l i f i e r  a p p 1 y ,  b a s i c a l l y ,  t o  t h e  4 2  M C  I . F .  a m p l i f i e r  a s  w e l l - .

D i s c o n n e c t  t h e  I . f .  c o n n e c t o r  J - 5 0 1 .  T h i s  i s  i o c a t e d  o n  t h e  I . F .  c h a s s i s
a n d  b a n d - s w i t c h ,  ' i O 0 - 7 0 0  M C  r a n g e .  F e e d  a  { 2  N I C  s i g n a l  i n t o  J - 5 0 1  o n  t h i s
c h a s s i s .  A 1 i g n  c o i f s  L - 6 I 9 ,  L - 6 2 I ,  L - 6 z t ,  L - 5 2 6 ,  L - 6 2 1 ,  a n d  L - 5 2 ,  b e i n g
care fu l -  to  avo id .  over load.

R e c o n n e c t  I . F .  c o n n e c t o r  J - 6 0 1 .  F e e d  a n  R . F .  s i g n a l  o f  4 0 0  M C  i n t o  t h e
4 0 0 - 7 0 0  M C  i n p u t  c o n n e c t o r  o n  t h e  f r o n t  p a n e l .  T u r n  t h e  b a n d - s l q i t c h
t o  t h e  4 0 0 - 7 0 0  I I C  p o s i - t i o n  a n d  a d j u s t  t h e  T U N I N G  c o n t r o l  a b o u t  t h e  4 O O  M C
m a r k  f o r  m a x i m u m  o u t p u t .  T h e n  r e a d j u s t  L - 6 I 9  f o r  m a x i n u n  o u t p u t  w i t h o u t
d i s t u r b i n g  a n y  o f  t h e  o t h e r  a d j u s t m e n t s .

25.2. R.F. Iuner. 4@-700 MC

It roust be kept ln mlnd that the clrcults ln thls tunlng unlt are
very crltical so that snal1 changes in lnductance or capacity u111-
produce large changes ln tunlng, and thus ln tracklng and sensltlvity.
therefore, it ls furportant that no adJustnents be rnade untll it ts
deternlnea tnat they are absolutely necessary and then these adJust-
nents nust be nadd with the utmost care.
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Set the band eultch to /+0G?00 MC. Feed an RF slgnal to inprt
connector J605 whlch ls the lover of the tno connictors on thc
head panel. The slgnr'l gcnerator should be isolated by a 50
ohn pad of at least 6 DB attenuation. connect the plug-la head
to the naln unlt by neans of the allgnrnent harness. tllth the
slgnal lnprt attenuator ln the 20 DB posltlon, and tbe rr GArN
control at naximwt clockwlse, set signal generator outptt to 100
nlcrovolts.  Tune recelver and gencrator to check polnts at
approxirnately 50 MC lntervals. lf the neter lndlcatlon ls full
scale or off  scale at al l  check frequencles, the systen galn ls
sat lsfactory.

set signal lnput attenuator to o DB and slgnal generator output
to 10 nlcrovolts.  At several  check frequencles reduce IF GAIN
untl1 the slgnal generator output produces a ful-l scale reading.
Shut off  the slgnal generator.  The resldual nolse as indlcated
by the rneter should not be in excess of /* nicrovolts.

If the tuner so tested does not comply wlth the llnlts speclfled
above proceed as follor.rs. Wlth the slgnal generator set at l+20 l(C
adJust tunlng control for naximrm output. To a11gn the RF and
nlxer circuits, bend their condenser plates for maximun signal'  
lndlcat ion.

After the low frequency end ls allgned, set the signal generator
at 6?0 l' l0 and adJust tunlng control for maxlmnn ouiput.- The RF
snd nixer circultg nay be peaked by adJustlng the trlmer strlps
located under the tunlng llnes. Slnce this operation may dlsturb
the lov frequency adJustnent, lt ls necessary to check both ends
of the band several tlmes to lnsure optlnum performance.

After conpletlng thls allgnnent pocedure, select the weakest polnt
1n the frequency range. AdJust L,618 for naxJ.nurn output.

2 5  . 1  .  l i .  F .  ? u n e r  ,  7 0 0 - ] 0 0 0  l , : C

T h i s  t u n e r  i s  a d j u s t e d  i n  t h e  s a m e  n a n n e r  a s  o u t l i - n e d  i n  p a r .  Z j . 2  f o r
t h e  z l O O - 1 0 0  I i C  b a n d .  U s e  a l i g n m e n t  f r e q u e n c i e s  o f  7 1 0  a n d ! 6 0  I v { C .
A t s o  a d j u s t  1 , 6 4 0  f o r  m a x i m u m  o u t p u t

R e m o v e  t h e  m a i n  u n i t  f r o n  i t s  d u s t  c o v e r ,  p l u g  T u n i n g  U n i t  T - j  i n t o  t h e
n a i n  c h a s s i s  a n d  a l l o w  a p p r o x i m a b e l y  o n e  h o u r  v r a r m - u p .  S e t  t h e  t u n i n g
c o n t r o l  a n d  s i g n a l  g e n e r a t o r  t o  4 O O  1 , 1 C ,  t u r n  t h e  S I C I I A L  I N P U T  A T T E N U A T O R
t o  2 0  D B  a n d  s e t  t h e  f u n c t i - o n  s w i t c h  t o  C / l R R I I R .  A d j u s t  t h e  I F  G A I N
c o n t r o l  f o r  a  f u 1 1 - s c a l e  c l e f l e c t i - o n  o f  1 0 0  m i c r o v o l t s  C l ' / .  p l a c e  a  J a a
o h m  r e s i s t o r  a c r o s s  t h e  t e r m i n a l s  o l  t h e  r n a i n  i n d i c a t i n g  m e t e r  i - n  o r d e r
t o  e x t e n d  i t s  r a n .  e .  I n c r e a s e  t h e  s i g n a l  g e n L , r a t o r  o u t p u t  u n t i _ l  t h e
r e c e i v e r  o v e r l - o a c  p o i n t  i s  r e a c h e d  ( u s e  a p n r o x i m a t e l y  O . l  v o l t  i n p u t ) .
A d j u s t  c o i l  L - 6 2 8 ,  t h e  c a t h o c i e  f o l l o n e r  c o i l ,  o n  t h e  I F  c h a s s i s  f o r
m a x i n u r n  o u t p u t .  R e m o v e  t h e  s i g n a l -  g e n e r a t c r  a n d  t h e  5 O O  o h r n  r e s  j - s t o r .
I ' i c  f u r ' - h e r  a l i g n r n e n t  o f  t h i s  c o i l  i s  n e c e s s a r y .

2 6 .  I m p u l s e  G e n e r a t o r

r f  a n  i - r a p u L s  e  s i g n a l  c a n n o t  b e  h r : a r r . i  i n  t h c  h c a d s e t  a f  t e r  t h e
g e n e r a t o r  h a s  b e e n  a d j u s t e d ,  a s  o u t l i n e d  i n  s e c t i o n  r r i .  p a r .
p r o c e e  d  a s  f o l l - o w s :

a .  s e t  r l , i P U L S E  G B I { .  F r i ' ' l l i  c O l t r A C T  A t i .  t c  t h e  c e n t e r  o f  i t s
l  d l l a - C .

i  m n r r l  q p

l O t

, 9



b. Turn IilPUSE GEI{. CONIIA6T PRE-ADJ. clocknlse as far as lt
v111 go. (The uzutsE GEN. cCIl'IAcT PRE-ADJ. ls a screw
drlver adJuotnent located aborre the coaxlal connectors on
the mln iront panel.) Drts lncreases the contact spaclng
to a naxlnrn.

co lJhlle llstenlng to tbe recelver, nlth the ald of a 6cres
drlver sIonly rotate the IMRIISE GEN. COIIACT PRE-ADJ. ln
a counter-cloclrrlse dlrectlon untl1 a slgnal ls beard ln
the beadsetr Adjust thls controL for a clear tone.

d. For any further adJustnent, rotate the IilPUISE GEN. FIIIE
CONTACT ADJ. ln elther dlrectlon. For large changes ln
repetltlon rate, lt nay be necessary to retouch thls
adJustnent for a clear tone ln the recelver.

l{ben not usLng the lnpulse generator, set the SINE ITIAVE 0SC.-I}'1PUISE
GE{. snltch OFF. Thls rr111 lncrease the contact 11fe.

T h o  a c c l r a e V  o f  + h o  r n n r r ' 1  e o  t p l t C r i - t o r  C a n  O e  C h e C k e d  i n  t l i e  f O 1 l O 1 i n g  1 1 a n n e l " :r r r c  a u v s f  q v i r

1 .  S e t  t h e  t n p u l s e  € : e n e r a t o r  a t t e r ' u i r t c r  t o  t h e  9 1 9 l B  p o s i t i o n .  B y  m e a n s
o f  a  D C  r e s i s t a n c e  b r i d g e ,  m e a s u r e  t h e  r e s i s t a n c e  f r o n  t h e  c e n t e r
c o n d u c t o r  t o  t h e  s h e l l  o f  t h e  i m p u l s e  g e n e r a t o r  o u t p u r  e _ o n n e c t o r  o n
t h e  f r o n t  p a n e l .  T h i s  r e s i s t a n c e  s h o u l d  b e  1 O  o h n s  =  , ? 1 .

2 ,  B y  m e a n s  o f  a  D C  v o l t m e t e r ,  m e a s u r e  t h e  c h a r g i n g  v o l t a g e  b e t w e e n
C - 2 0 7  o n  t h e  i m p u l s e  g e n e . r a t o r  h o u s i n g  a n d  g r o u n d .  T h i s  v o l t a g e
s h o u l d  b e  J 0 0  v o l t s  t ' l O L / b  w h e n  t h e  i n C i c a t i o n  o n  t h e  s r n a ] l  m e t e r  i s
+  J  D B .  C a p a c i t o r  C - 2 0 7  i s  o f  t h e  f e e d - t h r o u g h  t y p e  l o c a t e d  a t  t h e
e n d  o f  a  p i , p e  r i s i n g  f r o m  t h e  i m p u l s e  g e n e r a t o r  l i n e  a t  a n  a n g l e  o f
a p p r o x i m a t e l y  { !  d e g r e e s .

I f  t h e  r e s i s t a n c e  a s  m e a s u r e d  i n  S t e p  1 ,  a n d  t h e  v o l - t a g e  a s  m e a s u r e d
i n  S t e p  2  a r e  c o r r e c t ,  t h e  s p e c b r a l  w i d t h  a n d  i n t e n s i t y  o f  t h e  g e n e r a t o r

w i l l  b e  p r o p e r .

27. Repetltlon Rate Generator

Connect the outprt of the P.R.R. generator, accesslbLe at the drlvlng

"oi1 t"rylnais lf tf,e funp:lse genErator, tir the vertLcal plates of

an oscllloscop€, vhose borlzonial plates are connected to a frequency

callbratea aulf6 generator. Set the l^upulse generator P.R.R. swltch

to lts X10O posltlon, the cycles control to 25. The frequency should

nov be 2500 cycl"" ar checked by the audlo generator. - If an adJust-

ment ls ""qol""d, set ctsf ,  accesslbLe from the top of the,P.R.R.

drlvlng rx,it, unitt the proper frequency outpgt 1s obtalned.

28. Slne i{ave Osclllator

In order to check the slne mve osclllator output, proceed as follons.

HLug the 20 to 200 MC Tr.mtng Ihlt lnto the BasLc Measurlng Unlt. Turn

the slne vave oscillator on and use lt aB a source ln accotdance wlth
. lnstructions glven ln Sectlon III, Operatlon. If the osclllator

frequency shoild greatly vary from_91 lt9, adJuettrtnner capacltor. C177

nntil this frequ"icy ls- reacled. CL77 ls accesslble fron the left

slde of the osc1llalor 'nJ.t, ae vlened fron the front.
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Connect the elne nave osclllator connector to the slgnal lnput connector
on tbe naln panel, !&gg! lbe XL ggbl€. Set the stgnal lnput attenu-
ator to 80 DB, connect tbe attenuator output to the R.F. conhector on
the plug-ln head by neans of the slx Lnch cable. Wlth the functlon
swltch ln the extrene counter-clockvlee poeltlon, adJust the oscllla-
tor zero control for r zero reading on the neter (tAfs adJustnent
nust be nade vlth the slne wave osclJ-lator-lnpulse gen. snltch ln the
off posltton). Turn on the slne nave oscl1lalor, adJust the osclllator
Level control for full scale neter readlng. Set the fr:nctlon srltch to
carrler positlon. Tune the recelver about lts nCAL' narking on
the dlal untll the slgnal fron the slne nave osclllator causes
naxlmum deflectlon. Dlsconnect the 18i cable fron the slgnal
lnput connector. Feed to the signal lnput connector throueh g
cable gg! to exceed tvo feet !g lepsth the output of an external
standard slgnal generator tr:ned to the recelver frequency. AdJust
the signal generator output to exactly 1001000 mlcrovolts. Set
the I.F. galn to produce full scale readlng on the meter, carefully
retunlng the slgnal generator to ascertaln that tt ls peaked to
the recelver frequ€Dclo Do not change the settlng of the I.F. galn
control untll the conpletlou of the galn callbratlon. Discorurect
the slgnal generator cable fron the slgnal lnput connector and
substltute the 18 lnch cable vhlch ls stl]-l attached to the slne
nave oscl1-lator connector. Carefully peak the recelver to the
sine nave oscilLator frequency. The readlng produced by the sine
vave osclllator should be fu.}l scale. If lt departs appreclably
fron fuJ-l sca1e, adJust the osclllator level control for fulL scale
read,lng nhlle retunlng the recelver to naximr:m neter deflection.
Turn the functlon swl-tch to lts extrene counter-clockwise positlon.
By neans of control Fa47 (located on the naLn chassls behind the
step attenuator controlllng tbe lnpulse generator output) adJust
the neter lndicatlon to fuIl scale. Tr:rn off the sine wave
osclllator and readJust the osclllator zero control. Turn on the
sine wave osclllator and readJust R247 for fuJ.I scale readlng.
For greater accuracy alternately readJust ttre oscLllator zero
(oscitlator off) and R2l*? (oscllletor on).

Sln11arly adJust the high frequency slne r.pve osclllator at 215 MC
uslng the 200 to 400 l'f plug-ln head. If the frequency shouJ-d de-
part greatly frou 2I5 Wr the lnductance of L52 uust be adJusted
b5r squeezing or spneadlng turns. (No trimer ls available for thls
frequency),- Itt ord"r to galn access t'o L52, repove the outer shleld
of tho slne ltave osclllator unit as vell as its rear plate. After
all shields have been replaced, check and adjust the anplltude of
the slne vave osclllator output as descrlbed for the 63 MC unit, adJustlng
R2.{,8 lnstead of n2/+7.

T h e  s i n e  l v a v e  c b l i b r a t o r  r l l a j r  b e  c h e c k e C  i n  t h e  f  o l l o v r i n g  m a n n e r :

A d j u s t  t h c  s i n e  w a v e  g e n e r a t o r  l e v e l  a s  s h o l v n  a b o v e  f o r  e i t h e r  6 2  o r

2 I J  m e g a c y c l e s .  l i f t e r  t h e  l e v e l  h a s  b e e n  s e t  p r o p e r l ; r r  d i s c o n n e c t

l h e  s i n e  l v a v e  g c n e r a t o r  f r o m  t h e  s i g n a l  i n p u t  c o n n e c t o r  a n d  r e p l i , c e
t h i e  r , v i t h  a  s i n n r ' l  f  r o m  a - n  a a c r ' - ^ r ^ 1 "  ^ ^ 1 i L - a f  e d  s i , - n e . l  l . e t r e r a t o r, - - � , L r u  v u r d u v l J  U @ r a u l @ v v q  b u r r

o f  t h e  p r o i e r  f r e q u e n c y .  I t  s h o u l d  r e q u i r e  I O O T O O O  m i c r o v o l t s  *  I
D B  t o  m a t c h  t h e  l e v e l  p r o d . u c e d  b y  t h e  s  j - n e  w a v e  g e n e r a t o r .
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T h e  r e c e i v e r  p o r t i o n  o f  t h e  i n s t r u m e n t  i s  a  t u n e d  v a c u u m  t u b e
v o l t m e t e r  r v i t h  t h e  f  o l l o r v i n s  b a s i c  s e n s i t i v i t i e s :

S i g n a l  f n p u t  A t t e n u a t o r  S e t t i n g

T h e  r e c e i v t - ' r  p o r t i o n  i t s e l f  s h o u l c  b e  c a p a b l e  o f  a t t a i n i n g  t h e  a b o v e
s e n s i t i v i t y  f o r  a n y  f r e q u e n c y  f r o m  2 0  ] i l c  t o  r o o o  l v l c .  r n  o r d e r  t o
p r o v i d e  a  s a f e t y  f a c t o r  f o r  a g i n g  t h e  i n s t r u m e n t  i t  i s  c a p a b l e  o f
s e n s i t i v i t i e s  i n  e x c e s s  o f  t h o s e  s h o w n .

T u n i n g  U n i t  T - A / N F - 1 0 5  ( f 5 O  f c  t o  l O  l r l c )  i s  c a p a b l e  o r  t h e  f o } l o w i n E
rn in i -mum s  ens i t i v i t ies  :

DB
0

20
4O
6o
BO

S i g n a l  I n p u t  A t t e n u a t o r  S e t t i n g
D3

0
20
4A
O U

BO
F o r  s i n e  w a v e  m e a s u r e n e n t s  t h e  f u n c t r o n
n . a  r r i  o r  n n c  i  i ' i  nr _ _ - . - _ n .

F u l l  S c a l e  M i c r o v o l t s

1 0
1 0 0

1  , 0 0 0
1 0  , 0 0 0

1 0 0  , 0 0 0

f ' u l l  Sca l -e  l v [ i c rovo l ts

I
1 0

1 0 0
1 r 0 0 0

t 0  , 0 o o
s w j - t c h  r n u s t  b e  p l a c e d  i n  t h e

29. Ca:rler Zero Adlustnen!

The neter zero adJustnent for peak operatlon ls acconpllshed by settlng
the aero adJust control as requlred tn the lnstructlons for operatlon.
Should the zero adjust polnt 1n the carler positlon (rrftfr I.F. gain
coutrol ln extreme counter-clockrlse posltlon) dlffer fron that ou
peak, proceed as foLlous r

After a1.lorrlng tne equJ.pment to warn upl set the functlon snitch to
neter balance and adjust the neter balance control for neter z€ror
Turn the functlon srrltch to zero adJust and set the correspondlng
control for neter zetor Turn functlon svitch to carrier and f.F.
galn to extrene counter-clockvLse posltlon. Set R101, located
next to the audlo otrtput transfomer, for neter zotee

30. Voltase Reedator

When clr.anglng the voltage regulator, lt nay be neeessary to reset
R170, located above the power transfonnero Wlth the Ilne voltage
adJusted to LL5 volts, change the settlng of R170 untll the
voltage on the flltered side of the re.in rBr supply circult
measur€s 150 vo1ts.

31. Fllarnent Voltsee

The fllanent voltage for tubes V21 and Y22 ts dropped to 5.8 vol-ts
by means of senl-sdJustable resistor, Rl/*9. RI4,9 !s Located on
the rlght slde of the naln chassis, near the front'

In order to adJust tbe fllanent voltage for V2L and V22r operate
the equJ.pment at a Ilne voltage of 115 volts. Y"{y the_position
of the adJustable contact on the reslstor, untll the fllanent
voltage beeones 5.8 volts.
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SECTIOI VI

Repalr Instructlons

32. General

The procedures enployed ln repalr{ng thls equtpnent are largely
conventlonal as far as the electronlc clrcults are conceraed. ft
ls the purpose of these lnstructlons to polnt out unusual pnocedures
that ntght be helpful ln Daklng repalra. Sucb lnstructlons are
consldered deslrable for nalntenance of the follon{ng unlts.

Be Irnprlse Generator
b. Step Attenuators
co Gear lbalns
d. ReJ.ays
€o PenclL Tubes

33. Innrlse Geaerator

The only parts ln the lnpulse generator that uay need replacement are
contact #3OtO, contact #lOtt and dlsc reslstor #3atZ. If lt ls found
that lt ls no longer posslble to adJust the contacts, as outllned ln
Section V , 26, the folloytng stepe should be taken, almys referr{'B
to Flgure 24t

&o Roove tbe coaxlal cable fron tbe generator unlt.
b. Dlsconnect the three vlres at the rear of the generator.
cr Reoove the four nountlng screrrs and llft out the generator.
d. l{ltb rrene fiOL3 reDoye the centor asseubly of the ooaxlal

outprt llne.
81o Ulth nrench #?$4 rercve the ffont contact frm the lnner end

of the center conductor.
l0tEr Thls aleo rercves the dlsc reslstor #3OL2 aad a sll-ver

rr,sher.
f. Faranlne tbe contact through a nagnlfylng glass and, tf tt app€ars

beavlly pltted, replace lt. lf, borever, lt ls only dlrty, lt
nay be cleaned wlth crocus cloth. Elace the allver uasher on the
contact and scres lt to tbe center conductor aosenbly.
IOTEr Space contacts are furnished ylth each rrnl.t.

go l{hlle boldtng drlve rod locklng nut rdth llght p1lers, rercve thc
rear contact vlth rrench #)OI4, taktng care not to distort the
drlvlng aaeenbly.

h. In order to exallne and clean or replace the rear contact, procecd
as outllned fon the front contact under stsp f.
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1. Replace center conductor assenbly.
J. Connect the three leads and coaxlal cable to the generator unlt.
k. Adjust contacts, as outllned ln Sectlon Y e 26.

lf there ls reason to belleve that the.output leveL has changed, the
dlsc reslstor #3012 should be checked. ft should be 1O onns lS%
and should be replaced, lf tt has exceeded these tolerances.

In order to check thls reslstor, set the lnpulse generator output
attenuetor to 90 DB above 1 nicrovon/W and connect an ohmmeter
between the center conductor and the shel1 of the inptrlse generator
front panel connector. If the resLstor must be replaced, proceed
as shorrn in steps a. to f. above.

3l*. Step Attenuators

After lt has been established that the attenuatlon vaLue of one of
the steps of either step attenuator varies fron the nonlnal value
(see Fllures 21 snd 22)l tUe attenuator nust be renoved frm tho
front panel, ln order to be repalred.

The lnpulse generator ouiput attenuator nay be removed rrithout
loosenlng the nain front panel. In order to remove the slgnal
lnput attenuator, it ls necessary to drop the front panel.

Bo To take an attenuator apart, renove the three nurnber 1O nuts
attached to the rear of the three tle rods. hr1l out the rear
plate. The barrel ls now loose; therefore care mrst be taken
not to drop tt or its associated sprlng and nashers.

b. Renove the banel assenbly.
c. Check the eenter plns for positioning. The polnt of each pln

should be about flush with the face of lts connector housing.
d. Loosen the number 6 nuts on the opposlng end plate nhlch lock

the Al1en set screws. Loosen each Al1en set screu by approxl-
nately one turn.

€o llold the barel upright such that the plate ln whlch the Allen
set screws are located faces up. Renove the six number 6 screws
used to fasten this plate. Remove the plate and the presstre
slugs whlcb are held down by the Al1en set screws.

f. IAeitlfy the attenuator positions by referring to Figr:res 21 and
22 for the slgnal lnput and the lmpulse generator attenue,tor
respectlveLy. The O DB posltlons are the ones that have a
coaxial llne between the two connectors. Lookl'ng at the non
opened end, the other positlons sre arranged clocknlse for ln-
creaslng attenuator for the lnpulse generator attenue,tor and counter-
clocknlse for the slgnal lnput attenuator.

Br In otder to check the doubtful- section, Ilft lt out of the
barrel. Thls ls easLly acconplished by prshlng up on J'ts
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assoclated corurectors. To remove a 10 DB sectlon, flrst
ursolder lts connectlon to the coaxlal cable, and srrlng the
cable out of the way by pushlng on lts connector. If renovlng
several sectlons at one tlme, note the looatlon d each
sectlon so that lt wtll be returned to 1ts orlglnal posltlon.

h. Check the reslstance values of the suspected sectlon(s) Uy
referring to the follovlng chart. The attenrretor values are
conposed of 0, IOr 20,25 or 30 DB sectlons or conbl.natlons
thereof.

Attenuator Serles Sbunt
Sectlon Reslstors (rod'l Resistors (dlsc'l

O D B
].0 DB
20 DB
25 DB
30 DB

25.97
40.91
u.6
t+6.93

35.L1*
10.10
5.4,
3.L7

The measured values nust be wlthln 2% of these nonLnal valueg.
i. After locatlng tbe defectLve reslstor, nake replacement.
J. Reassenble the attenuator ln reverse order. Make certaln of

good allgnment by checklng connector fl-ts. If bindtng should
resultrdo not force. Instead, agaln go orrer the assenbly
operatlon.

)5. Gear Tralns

The gear tralns, used ln the tunlng unLts, lncorporate a clutch ln
order to prevent danage to the lnductuners or the tunlng capacltors
respectlve)-y, should the tuning control lnadvertently.be turned past
lts end sett lngs.

In the course of operatlon, this clutch nay loosen rpo It ls to be
reset as fol lows:

Renove the tunlng head fron lts dust cover. Looklng ln frorn the slde
of the unlt, a spring uasher w111 be seen on the drlve shaft. A
collar controls the tension of thls sprlng and thus the clutch actlon.
lf tt becones necessary to reset the clutch, loosen the two A11en
set screws holdlng the collar to the shaft. i'Ilth a acreu drlver move
the collar toward the sprlng; gently presslng wlth the screw drlver
wlLl lncrease the clutch tension. After the deslred tenslon has been
obtalned, retlgbten the tvo Allen get screws.
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36. RelFvs

8o There are tno relays ln llolse and Fie1d Intenslty lGter Model
I{F-r05. One serveg as a vortage regurator and ls located in
the voltage regulator box in the upper rlght hand corner of
the equlpnent. Renovlng the cover of the voltage regulator
box, prl1 out the relay and remove its dust cover. See that
the snaIl contact flngers are clean and are not bent out of
shape. rf one or several of these flngers have an oxidlzed
surface, the reray was overloaded and should be repleced ln
order to assure contlnued satlsfactory operation oi the equip
nent. The other relay is used in the polarlty reversing
clrcul-t of the lnpulse generator. rt becones accesslble by
renovlng the shleld cover next to the three l.?j.UT tubes on tbe
P.R.R. unlt.

b. Both relays should be carefulry cJ.eaned. Extrene care is
requlred, ^especlally in the case of the voltage regulator relay,
because of lts delicate contacts. The rerays my be bloun out
ulth an air hose; however, the nozzle must be suiflclentl.y far
renoved fron the relay not to harn the nechanlsm. The contact
located beneath the relay coll on the -voltage regulator reray
nay be cleaned by neans of sandpaper (OOOO), a ciocus cloth,
a snall fLle or a relay burnlshlng toor. t{hichev"r of the
abcvve tools is used, lt nust be gentl.y applled in order not to
nar the contact gurface. Renove all l_oose dlrt or netalllc
resldue after cleanlng relay contacts. The ten snall flnger
contacts on the opposite slde of the relay are too dellcate
for this type of cleanlng and uust not be-touched. The
polarlty reversing relay nust be cleaned ln the same rnanner as
the rear contact of the voltage regulator reIay.

37. Pencll Tubes

Extrene care ls_19.qui1ed in removing and replacing the pencl)- tubes,
type 5876 1n.T-2/NF-105 or T-3/NF-I05. fn brder to renove thls tube,
fron the T-2/Nf-10! Tunlng Unit, flrst retrove the top of the vertlcal
tube shleld ext_ending beyond the grid dlsc by pul)_lng tire shleld
stralght up. Next, dlsconnect the tuo fllanenl wlrei in the snall
coupartnent. Llnlt the heat whlch can reach the pencll tube by
placlng the Jaws of a pair of long nose pl1ers beiween the sorier
corurectlon and the tube and holdlng then there for at least 15
seconds after renovlng solderlng iron. Rernove the tube by gently
pulllrrg the grld dlsc stralght up. Reverse procedure wtren re-
placlng thls tube.
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To reuove the 5975 pencll tube fron elther of the tunerg ln the
T-3/Xf'-10t head, flrst remove the grld dlsc c1anp. Dlsconnect the
fllanent wlres observing the pnecautlons outllned ln the prevlous
paragraph. Ltft the tube out of the clamps and then through the
slotted hole la the shleld plate. Reverse the procedure vhen
replaclng the tube.

33. Calibration Procgdure

ltre cal ibration procedure described below is that which is
employed by the factory. fhe equipment required is shown
in block diagram form on page 68a.

AII narrow band calibration is performed at the input terminals
of the instrument at a level of I0O microvolts Cl ' I .  Thre cali-bra-
t ion is  per formed at  a l l  the f requencies ind icated in  the ca l i -
bration charts furnis]:ed with the instrument. In the calibration
charts the number in DBIT1C indi-catdd in Ure right, hand column is
t irat rvhich is equivalent to 100 microvolts C!' I  when the signal
input  a t tenuator  j .s  in  the 20 DB posi t ion.  fhe IF gain contro l
is  ad justed to  prov ide a fu l l -sca1e ind icat ion wi th  an input  o f
100 microvolts CVJ, the inpulse g:enerator is then subst, i tuted for
the Ci. i  signal and the lmpulse generator level required to prod.uce
tire same ful l-scale indication is recorded in tJ.e r ight hand
column.  The funct ion swi tch must  be j .n  Ure "Carr ier"  pos i t ion
when the CI'I generator is connected to the instrument ancl in the
"Peali" posit ion when t ire impulse generator is connected.

After ttre instrument is cal ibrated, ttre signal input at,tenuator
accuracy can be checked by means of t lee step attenuator shom in
the test  set -up.  Star t ing wi th  a CW signal  o f  . I  vo l ts ,  the
signal input attenuator in the B0 DB posit ion, and the IF gain
contro l  ad justed for  fu l l -sca1e ind ica l - ion,  inser t  20 DB at tenua-
t ion at a t ime by means of t tre step attenuator and remove 20 DB
at  a t ime by means of  the s ignal  input  a t tenuator .  fn is  should
return t jre meter to ful l-scale wii lr in I DB. fhe accuracy of t tre
s ignal  input  a t tenuator  wi l l  show up by means of  th ls  test .

fhe calibration of t} is instrument, by the meLhod described wlII
be traceable to the Bureau of Standards if  the step attenuator,
the bolometer, and power meter are cert i f ied by the Bureau. For
Iow frequencies, a V'.1 voltmeter cal ibratcd by t ire Bureat. of
Standards should be substituted for the boLometer and the power
rncter .
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Field Strength

in

Microvolts Per Meter

10-15

1o-IL

10-13

ro-12

10-11

10-r0

10-9

a
10-"

10-7

1o-6

:.lc.-5

10-lt

10-3

CHART

POWER DMISIIY

Watts Per Square Meter

Fower Density

tn

Watts Per Square Meter

FIELD

-- Hicrovolls

1ooro00

I,0oor0oo

CONVEN.SION

STRENCI1I to

Per Heter to

I$z
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Fteld Strength

1n

DB Above 1 Microvolt

Per Meter

90

100

110

120

-120

-110

-100

-90

-80

-30

-20

-IO

0

-70

-6o

-5o

-Lo

bo

5o

50

70

BO

Power Density

ln

DBM Per Square Meter

Square lfleter

CON�TEXLSION CHART

FIELD STRENclll to POWER DENSIIY

-- DB Above 1 Microvolt Per Meter to DBI{ per

\62-n
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PARTS LIST FCN,

NOISE AND FIELD INTENSITT MEf,IR I'ODEI NT-105

For sinpllclty the deslgnatlon of the nain conponents ln the following
llst ls shown in abbrevlated fornl thus BA-105 ls BA, T-1/I'IF-105 ls T1,
etc., see Llst of Components, Par. 4.

r. CAPACITONS

Ref. Svgrbo-l

va
v)
c/+
t / )

C6
c7
c8
c9
c10
vL-L

vL/ .

v L J

cu
eJ_ )

c16
c1?
c18
v./.y

c2a
cu
v 1 )

c26
c27
c28
c29
430
c3t
c3z
vtJ
Cjlr
c35
c38
c39
cl*o
ct.t
cL3
CU+
Cl*5
ct-6
ct*l

Descrin*tiog

I.5-7 urnf , ceramic trirnmer
3-30 xnrnf , tlanmarlund VU-30
.5 nnf , LOft, -zOO v, ceranlc
3-30 nnf,
.L7 nf , 26, /*0O V, netal tubular
180 Bmrnf , I&, 300 V, button nica
3-I2 nn*, ceramlc trlmner
100 nnf  ,  16r .100 V,  u ica
100 nnf , 16, 300 v, button mlca
3-30 mmf'
3-12 mmf, ceranlc trlmner
500 nnf , l&, 300 V, button nlca
500 nnf, Io%, 300 V, button mlca
500 runi, 16, 300 v, button nlca
1000 mnf, I0%, 300 V, button nica
500 ruf , !o%, 3OO v, button nica
500 nmf , 16, 3oo V, button mica
1000 dnrtrf , 1C6, 30O V, ceramlc
I.5-7 mnf , ceranlc trfunmer
1000 umrof , 26, 3OO V, ceranlc
5000 Emf , 2C4, 300 V, ceramic
1m0 nnf , 2C6, 300 v, ceranlc
100O mnf, 2q., 3@ V, mlca
5m nnf , 16, 30o V, button cerami-c
50 nnmf ,  !6 ,  3m V,  ceramic feed- thru
50 mnf  ,  !6 ,  30O V,  ceramic feed- thru
10m nmf , 26, 300 v, ceramlc
1000 nnf , 26, 300 V, cerarnlc
1000 nunf , 2C4, 300 V, ceranlc
500 lonf  ,  1C6,  300 V,  but ton ceramic
500  mmf ,  16 ,  3OO Y ,  bu t l on  ce ran i c
5000 mmf , 2C4, 300 v, ceramlc
1000 lonf , 206, 300 v, ceranlc
500 Nnrnf  ,  16,  300 V,  but tbn ceramic
50o nxnf  ,  I&,  300 V,  but ton ceramic
1OO0 Emf , Zffi, 300 V, ceramic
5000 nrnf , 2C6, 3OO V, ceramlc
1000 mnf , 2C6, 300 V, ceranic
500 mrnf , 3@ V, !6, button nlca
500 mnf  ,  16,  3oO V,  but ton ceramic

Part_ of

R.F.  Tuner ,  T2
n
n
t l

Power Supply, El
R. I ' .  Tuner ,  T2

n
n
It
t l

n

l l

n

l l

il

n
lt

T2

l2

30 MC
P F

30 lc
ll

ll

P I r

30 Mc
l l

t l

tl

|l

n
t l

ll

n
l l

n

ff

l t

f l

fl

t l

n

I .F .  Anpl l f ler ,
Tuner, T2

I.F. Anpll f ler,

Tuner, T1
f.F. Amplif ier,

6 9



f. CAPACITORS contlnued

Ref. Svnbol

cl+g
Cl*9
c5o
c5r
c5z
c5J
C5lr
c55
c57
cse
c59
c60
c51
c62
c6)
c6t+
c65
c&
c67
c58
c69
c?0
c7L
c7z
c73
c7L
c75
c76
c77
c78
c79
c80
c81
c82
a8?
c8t,
c85
c86
c8?
c88
c89
c9o
c9r
c9z
c9)
c9t'
c95

Descrlptlon

1000 nnf , 2C6, 300 V, ceranlc
2000 @f , 1C6, 300 v, button nlca
5m nmf ,  16,  300 V,  but ton cerani -c
1000 Esrf , 2C6, 3m V, ceranlc
500 Enf  ,  16,  3OO V,  but ton ceramic
500 nnf  ,  16,  300 V,  but ton ceramic
500 nnf  ,  L6,  3@ V,  but ton ceramic
500 nnf  ,  16,  30O V,  but ton ceramic
5 mnf , 16, 3oo V, ceranlc
t j  nnt, 5%, 300 v, ceranlc
ll nnf , 5%, 300 v, ceraroic
3-12 rnlnf , ceranLc trinmer
1000 mmf , 2C6, 3oO v, ceranlc
1000 nnf , 206., 300 v, ceranlc
1000 nnf , ZCE, 30O V, ceranic
101000 nnf , 26, 300 V, ceranLc
J1 nof ,  5%, 3n V,  ceranlc
31 rgrt, 5ft,  30o V, ceranlc
3-12 nnf, cerqmlc trlnmer
82 mnf, 5S, sl lver mlca
1000 @f , 2O%, -2OO V, ceranlc
1000 mnf, 2O%, 300 V, ceranlc
1000 !dnf, 20d", 3OO V, ceranlc
101000 nnf , 26, 300 V, ceranlc
1) nnf , 5ft,  300 V, cerarnic
jt turf , 5%, 3OO V, cerarnlc
82 nmf , 5%, 300 V, sl lver nlca
500 mnf , 1C6, 300 V, button nlca
10o nnf , 2C6, 300 V, ceranic
5 rmf , Io%, 300 V, ceranlc
3-12 nsf, ceramlc trlmmer
1000 mmf , 26, 300 v, ceranlc
22 nmf , !6, 300 V, ceranlc
11 nnt, 5%, 300 v, ceramic
15 runfr 5%, )oo V, cernmlc
3-I2 wt, ceramic trlnroer
] O O  m m f ,  2 O % ,  J O O  V r c e r a m i c
5oO nsf , 16', 3oo v; button nlca
1000 nnf , 2C6, 3@ V, ceramlc
1000 nnf , 26, }ffi V, ceranfc
1000 nnf , 2C4, 300 v, ceramlc
50o runf, 16, 300 v, button nlca
500 mmf , 16, 30o'v, button nlca
1OOO mmlf , 2c6, 3OO V, mica
lmo Elf, 2o%, 3@ v, nica
1000 nnf , 2o{n, 3@ V, ceranlc
3 unlf , 16, )oo v, ceranlc

Part of

30 MC I .F.  Anpl l f ler ,
t l

n
'|
tl

n
,
ll

R.F. Tuner, Tl

|l

It

l l

i \ - n  I  I  I  t  6 r
f U .  I  l i . w  l . a .  l l l - l _ t r f r r  r s r  t

k  h  t ' 1 r h 6 r  ' t  l

||
|l

lt

t

n

t2

n

lr

l|

n

1 o



I. CAPACITORS coatlnued

Ref. Svnbol

cg6
q?
cgg
c99
cI00
cI01
c102
c104
cI05
cI06
c107
cI08
c1@
c110
reIJ-l_

cu3
c114
c115
c115
cIl?
c120
c121
cr23
cl2t+
crz5
ct27
c12g
c:''zg
c130
c131
v L ) a

ct33
CL3I,
cL35
cr36
CT37
crSg
CT39
cv*o
C't r*1
vL4l
cu3
CIJA
cu5
crt6
cw

Descrlptiog

L.5-7 nnf, ceranic trlnner
1000 mnf , 2C#, 3oo V, nlca
1000 unf , 2c6, 300 V, nlca
1000 mnf, 206, 300 V, nica
1000 Nmrlf , !6, 300 V, button nlca
I.5-? mraf , ceranlc trlrrner
5 ronf , L6, 3@ V, ceranlc
l C O  : . n f  ,  I  a ) . ,  ' ,  0  V ,  c e r a m i c
2 nnf , 26, 300 v, ceramlc
1000 ronf , 26, 3@ V, nlca
1000 @f , 2C6, J00 V, ralca
1000 nmf , 16, 300 v, button nLca
1.5-7 nnf, ceranic trlnner
500 mxof , 16, 300 v1 button nlca
2 mlof, 5%, 300 V, ceranlc
1000 ruaf , 24, 3OO V, cerarnlc
]0O0 ryf , -L6, 300 V, button nlca
15 lnnf , 5%., 300 V, c6ranlc
5 mnf , 16, 300 V, ceronlc
I.5-7 mnf, ceramic trlmer
1000 nnf , 26, 3Oo V, ceramlc
1000 mdnrf, 26', 3OO V, ceramlc
1000 ruof , 26, 3OO V, ceranlc
500 xnnf , 1C6, 300 V, cerarnr-c f eed-thrt-r
50O mmf ,  3@ V,  16,  cu: -anic
1000 mf , 26, 3oo V, ceramlc
5O0 mnf  ,  16,  300 V,  ccrarn j  c  feed- thru
1000 nnf , 2C6, 3OO V, ceramlc
1000 nnf, 206, 300 V, ceranlc
50O nxnf , LO9,', 3OO V, button mlca
500 nrf, 10%, 300 V, button nica
1000 Erornf , 204., 3OA V, ceramlc
500 mnf  ,  1C4' ,  3OO V,  but ton cerarn ic
50O xonf , l- .Ajt, ,  30O V, button cerarnic
500 runf  ,  16,  3OO V,  but ton cerami-c
1000 urornf , 26, 300 V, ceranlc
101000 nnf , 26, 300 V, cerFrnlc
101000 nmf , 206, 3OO V, ceramlc
1000 nnf , 2C6, 300 V, ceramlc
2000 unrxf , 16, 3Oo V, button nlca
1000 unrnf, 26, 3OO V, ceramlc
500 lunf  ,  LCf i ,  3OO v,  bu l ron ceranic
500  rud ,  16 ,  3OO V ,  bu t ton  ce ramic
10r00O nmf , 26, 300 V, ceranlc
5OO runf  ,  16,  3OO V,  but ton cerarn ic
500 nnf ,  l - :O9. , ,  J00 V,  but ton ceramic

Part of

R.F. Tuner, Tl
t

n
I

n
|'
lt

, r m n  I  I  T  r  a n  I '  II v . l  l , t w t  I . l  .  - \ l l l I j f  l r a c r  I  I  I

I L . I .  I u l t g a  t  t J

I

lt

n
n
ll

t l

ll

n
n
n
t

10.7 MC I.F. Ampllf ler, T1
n
i

n
|l

tl

It

l l

n

R.F. Tuner, T1
t

10.7 UC f.F. Ampllf ier, T1
It

n

n
n
n

R.F. Tuner, T1
10.7 1,0 f.F. Anpltfler, T1

n
ll

I

I

n
I

n

7 I



I. CAPACITffi.S contlnued

Ref. Svmbol

cug
cu9
cl50
c151
cI52
cr53
CL5l+
cL55
cr56
cr57
cI58
crSg
c150
c161
cL62
cr63
cr5L
cr65
c166
cr67
c158
cr6g
c170
cI?1
cr77
cITt+
cr75
cr76
cI77
c178
cL79
cl80
c181
c182
c183
c184
c185
cl86
c187
c188
c18g
clg0
crgr
c]lg2
c193
CI9t+

Descrlption

50O nnf, 10tr, 30O V, button ceramic
2m mxaf, 5%, 3Oa V, sllver nlca
20O Erof , 5fi, 36 V, silver nlca
1000 nnf , 5fr, 3oo V, sLlver mica
100 mrlf , 5%, 3oO v, sllver nica
100 mlf , 5%, )OO V, sLIver nlca
1000 nrlf , 26, 30O V, ceramic
lmo nnf , 2&, 300 v, ceranlc
1000 nnf , 2&, )OO V, ceramlc, stand off
100 nnf , 26, 100 V, ceranlc, stand off
0.5 nfr 26, 600 v, o11 f l l Ied
10r00o nnf , 2C6, 300 v, ceranlc
1000 runf , 26, 300 V, ceranic
10,OOO $\nf , 2O%, 300 V, ceranlc
250 mnf , 16, 100 V, nlca
50 nf, 25 \ t  electrolyt lc
1or000 wf , 2C6, 300 v, ceramlc
50O nnf , 16, 300 V, button nlca
5m nsf , !6, 3oo v, button nlca
2000 umrof , 16, 300 V, button nlca
50o nnf , 10.#, )oo V, button nlca
500 mnf , 16, 300 V, button nica
50o umrnf , 16, 300 v, button mica
50O ruDf , 16, 3OA V, button mlca
50o nnf , l..C#, 3oo v, button nlca
5oO nnf , 16, 30o v, button nlca
500 Bnf , l-C6, 3OO V, button nlca
500 unrnf , 161 300 V, button nlca
3-12 nnf, ceranlc trlmner
50 runf , 5%, 3oo V, ceranlc
25 nnt, 5%, 300 V' ceramic
15 nnf , 5%, 3oo v, sssqm{g
10 runf , 5%, 300 V' ceran'l-c
15 mnf , 5%, )oo V, ceramlc
10r00O nnfr 300 V, nlcalnatched to
1o;ooo nEf , 3oo v, nLca j zorooo @f , 2%
2m0 Mnrlf , zft, 3oo V, slIver nlca
180 Mnnf , 8, 300 v, sllver mlca
4-30 @f , ceramlc trlmer
101000 nnf , 300 V, nJ.ca i natched to
1o;ooo ruat, foo v, mlca i eorooo nnf ' 4
2Aoo Dnf , &, 300 v, sllver nica
180 unruf , 2%, 3oo V, sllver nica
loroo0 urnf , 2Q6, GM/, ceranic
101000 nrrtf , zCF, G['fV, ceranlc
50 trf,  250 V, electrolYtlc

hrt gf

10.7 MC I.F. Anpll f ler, T1
2nd Detector, BA

tl

n

n

n

VI\IM, BA
n

2nd Detector, BA
n

ll

ll

Audlo Anp1lf1er, BA
n

n
tl

nCn B las ,  BA
Slne i,Iave Qsclllator, Bl

I t

n

n

t l

n
I

n
t f

|l

n

tl

n
I

t l

It

I

InpuJ.se Generator,  P.R.R. rBA
n

fl

n

l l

I

I

l l

I

Power
n
tl

1 2

Supply, BA



I. CAPACITORS oontlnued

Ref. Svnbol

cr95
CT96
ctg?
c198
cl99
c200
c201
vzvz
vzul
c20t*
uzuo
c2W
c20g
c210
VZLL

v a L a

c2I3
c2U
czJ.5
reZJ-O

c2r7
c21g
C2T9
c220
vztt
vzaa
4223
c2u

c 2  2 6
t ) 2 7
v L q  I

u * - o
o a ) o

C 6 C ]
c 6 c 2
vouJ
c60t+
c5o5A
c6058
c605c
c505D
c506
c6v7
(}508

Description

35 nt r l+OO V, electrolytlc
)5 nf , /+00 V, electrolytlc
35 nt t  LOO V, eleetrolyt lc
35 et t l$O V, electrolytic
50 nf, 250 Y, electrolyt lc
50 lnf, 25O V, electrolyt ic
35 ntr 400 V, electrolyt lc
35 nf , /+00 V, electrolytlc
2 d, 2O%, 600 V, oil fllled
2 fr, 26, 600 V, oI[ f l ] led
100 @f , 5%, 300 V, sllver nLca
55 nlrt,  16, 300 V, ceranlc
50 nnf , 16, 30O V, ceranlc
1000 nnf , 2C[, 3OO V, ceramJ.c
1000 mf , 26, 300 V, ceranic
1000 nnf , 26, 25w-. V, ceranlc
1000 nnf , 2q", 25OO V, cerqrnlc
1000 nxnf , 206, 25AO v, ceranic
1000 mxxf , 26, 25OO V, ceranlc
1000 ryrf , 26, 25{.d_ V, cernmlc
1000 nnf , 2C4, 25Co V, cerarnlc
50o Erunf , 16, 3oo V, button rolca
1000 mmf , 26, 3oo V, ceranic
1000 nllf, 206, 3OO V, ceranlc
1000 lorLf , 26, 3OO V, ceramlc
500 nnf , I&, 3oO V, button nlca
5 nnf , 16, 3oo V, ceranlc
1000 nmf , 26, 3n V, ceramlc
l O 0 0  n n f ,  c e r a m i c  b u t t o n
l -OOO nn f  ,  ce ran i c  bu t ton
l O , O O O  m m f ,  c e r a m i c  b u t t o n
1 O ,  C 0 O  n r : f  ,  c e r a m i - c  b u t t o n
6  n n f  n o n o n - i n  L r , f  f  n rL  U  U  u  V r r

- - fI  : ; t f  ,  J " ,os  \CO Y ,  ce ramic
2 mnf  ,  5" , "s  J00 V ceranic
500 lnnf , GI.{V, 300 V, feed-thru ceranlc
500 Inrnf, Ci,IV, 300 V, feed-thru ceranlc
Tunlng, Alr
Tunlng, Ab
Tuning, Alr
Tuning, A1r
20 nnf , 5%, 3O0 V, ceramlc
500 mf , GI"IV, 300 V, feed-th:rr ceranlc
500 lonf , Gl,{V, 300 V, feed-thru ceranlc

Part of

Poyer Supply, BA
ft

t l

ll

tl

n
i

n

}opulse Generator P.R.R.r BA

Audlo Detector, BA
Inpulse Generator, Bl
Audio Detector, BA
Meter Detector FJ.lanent, BA
VTVM Fllament, BA
Llne hobe, 5O0 ohns, LH

n

Ltne hobe, 50 ohms, Lt
i

'l

R.F. Tunet, T2
Inpulse generator P.R.R.rBA

l|

10.? l'{C I.F. Anpllflerr T1

Test Harness, AH
|l

I 0 . 7  M C  I . F .  A r . r p l i f i e r ,  T l

P . R . R .  I m p u l s e  G e n e r a t o r ,

I . F .  A m p l i f i e r ,  T 2
' t ' 1 1 h 6 7  t  4
L * t L v L )  1 )

z n  L f n

P t r
l l

t

n
I

t l

I

l l

t

n
tl

7 1



t . CAP/TCITORS cont inued

Ref .  Symbol

c5o9
c610
c51  r
c 6 1 2
c 6 1 1
c6r4
r. A1 c.
w v L )

c a 6
c 6 1 7
c 5 1 B
c 6 1 9
c520
c 5 2 r
c 5 2 2
c 6 2 1
c 6 2 4
c625
a / a /

u o l o

c 6 2 7
c 6 2 B
c 6 2 9
cSto
c 6 1 1
o A z t r .
v v  )  )

c516
c 6 1 7
c64e
c649
c55o
c55r
c652
c554
c 5 5 ,
c 5 5 5
i  4 t r , '7
w v )  I

c55B
c559
c560
c56r
c662
c56 t
c564
i A A c ,
v v v )

c666
c558
c569
c67o
c67  2

D e s  c r i x , t  i  o n

I  n m f ,  5 0 0  V ,  c e r a m i c
5 0 0  m m f ,  G l ' { V ,  r 0 0  V '  f e e d - t h r u  c e r a m i c

5 O O  m m f ,  G M V ,  1 0 0  V r  f e e d - t h r u  c e r a m i c
2  n m f  ,  5 % ,  I O O  V ,  c e r a m i c
2  n , n f  ,  5 % ,  I O O  V ,  c e r a m i c
! 0 0  m m f ,  G M V '  1 0 0  V r  b u t t o n  m i c a
5 0 0  m n f ,  G M V ,  l C O  V r  b u t t o n  m i c a

I O O  m n r f  ,  G I I w ,  t O O  V ,  b u t t o n  m i c a

l O 0  m n f ,  G M V ,  J 0 0  V r  f e e d - t h r u  c e r a m i c
20 nrmf  ,  5%,  IOO V,  ceramic
. 6 3  n n f ,  5 0 0  V ,  c e r a m i c
500 mrn f  ,  G l ' [V ,  JOO Vr  ceramic  feed- th ru
IOO mnf  ,  G ly lv ,  JOO Vr  feed- th ru  ceran ic

!  mnf  ,  2O"1 ,  IOO V,  ceramic
I O O O  m m f ,  5 y ' o ,  , O O  V ,  c e r a m i c
1 O O O  m m f ,  2 O f i  , O O  V ,  c e r a m i c
IOOO nnnf  ,  2O%,  ,C0 V,  ceran . i . c  bu t ton

5OO nmf  ,  ) ,Of |u ,  ,00  V,  ceramic
22 mmf  ,  2O%,  ,00  V,  ceramic
1 O O O  n m f ,  2 O % ,  , O o V ,  c e r a m i c  f e e d - t h r u
I O O O  m m f  ,  2 O % ,  I O O  V ,  c e r a r n i c  f e e d - t h r u
I  n n f  ,  O . 5 y ' , ,  , O O  V ,  c e r a m i c  N 7 5 O
1 O O O  m r n f  ,  2 O % ,  I O O  V ,  c e r a m i c  b u t t o n
l O O  n n n f  ,  I O % ,  I O O  V ,  b u t t o n  c e r a m i c
5 O O  m n f ,  I O % ,  , O O  V 1  b u t t o n  c e r a m i c

^  -  ^ - f

l 0O mnf  ,  I0%,  100 V,  cerami -c  feed. - th ru
1 O O O  m n f ,  Z o f i ,  l o o  V ,  c e r a m i c
lOoO mnf  ,  IOo/1 ,  IOO V,  bu t ton  mica
1OOO nnf  ,  20 f r ,  IOO V,  ceramic
22 mmf  ,  2O%,  ,OO V,  ceramic
1 O O O  n n f ,  I O % ,  J o O  V ,  c e r a m i c
1OOO nnnf  ,  2O%,  ,00  V,  cerarn ic
1OOO rnnf  ,  IO |L ,  ,OO V,  ceramic
22 mmf  ,  Io%,  ,OO v ,  beramic
1 O O O  m m f ,  2 O % ,  l O 0  V ,  c e r a m i c
I-OOO rnnf ,  2Oy'o, ,OO V, ceramic
l O O 0  m m f ,  2 O 7 t ,  , 0 0  V ,  c e r a m i c
1 O O O  m m f ,  \ } y ' o ,  , O O  V ,  c e r a m i c
1 O O O  n m f ,  2 O % ,  I O O  V ,  c e r a m i c
2 2  m m f  , 2 O % r  r O O  V ,  c e r a r n i c
1OOO r in r f  ,  IO%,  ,OO V,  eeramic
I O O O  n m f ,  Z O y ' o ,  , O O  V ,  c e r a m i c
1OOO mnf ,  IOy 'o ,  IOO V,  ceramic
I O O O  m n f ,  2 O / , ,  , O O  V ,  c e r a m i c
1 O O O  m m f ,  I O / , ,  1 0 0  V ,  c e r a m i c
1 !  n m f  ,  2 a % ,  I O O  V ,  c e r a n i c
1C0O mnf  ,  2o%, lOO
1OOO mmf,  2Oy'" ,  lOO

n o T e m l  n

c e r a m i c  f e e d - t h r u

P a r t  o f

P  1 1  r F r r r o r  n Z
L q L L e L  

'  
L )

I t

t l

t l

l l

t l

t l

t l

t l

il

l l

l l

t l

4 2  N i C  C a s c o d e ,  T J
l l

t l

P  T t  r T l r r n o r  T <
L q l L ' L ,  L )

il

4 2  \ I C  I .  F . A m p l i f i e r , ? J
4 2  \ I C  C a s c o d e ,  T l

l t

1 t

n

4 2  l f i C  I .  F . A m p l i f i e r r T J
t l

l f

I t

I t

t f

il

il

il

il

t t

l l

l l

l l

t l

t l

I t

t l

t l

I t

1 7
Y 9

v ,
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I .  C A I / ' C I T O R S  c o n t i n u e d

l L g I  .  v - y i i r v v r

c 6 7  1
c 6 7  4
c 5 7  5
c 6 7  6
c 5 7 7
c67 B
c679
c 6 B O
C 6 E ]
C { r 8 2
c 6 B 1
C 6 e 4
U L ' O ?

c 6 s 6
c 6 s 7
c 6 e e
c 5  B 9
c 6 g 6
c 6 9 7
c 6 9 B
c 6 9 9 A
n l , o o  R
v v  ,  j  p

c6 ,ag c
c 6 9 9 D

I E S C ] i I I ? I O N

1OOO mmf  ,  LO%,  IOO V,  cerarn ic
5 0 0  r n m f  ,  2 a % ,  t O O  V ,  c e r a m i c  b u t t o n
1 O O O  m m f ,  2 O % ,  , O O  V ,  c e r a m i c  f e e d - t h r u
5 0 0  u r n f  ,  I O ? L ,  I O O  V ,  c e r a m i c  f e e d - t h r u
I O O  n n f ,  2 O 7 ; ,  J O O  V ,  c e r a m i c
lOO mnf  7  IO,JL ,  ,OO V,  ceramic
f  O O  m m f  ,  2 O % r .  I O O  V ,  c e r a r n i c  b u t t o n
1 O O O  m n f ,  I O 7 ' ,  J 0 0  V ,  c e r a m i c
l 0 C C  ; . : n f  ,  J C : O  Y ,  c e r a n r j - c  f e e d - t h r u
] 0 0 0  m n f ,  J 0 0  V ,  c e r a m i c
1OOO nnf  ,  2O7i , ,  IOO V,  ceramic

^  ^ ^ J1 0 O O  m m f ,  2 O 7 , ,  J 0 0  V ,  c e r a m i c  f e e d - t h r u
1 0 0 0  m m f ,  J 0 0  V ,  c e r a m i c
1 0 O O  n m f  7  I O ' 7 . ' 1  1 0 0  V ,  c e r a m i c  f  e e d - t h r u
1 O O O  m m f ,  I O r t ,  , O O  V ,  c e r a m i c
1 O 0 O  n n f ,  , 0 0  V ,  c e r a m i c
1OO0 nmf  ,  J00  V,  cerarn i -  c
2 O O O  r n n f  ,  2 O % ,  J O O  V ,  b u t t o n  m i c a
500 mmf  ;  GI ' IV  ,  J00  V ,  f  eed- th ru  cerami  c
l O O  m n f  ,  G l i f v ,  ) O O  Y ,  f  e e d - t h r u  c e r a r n i c
T u n i n g ,  A i r
T u n i n g ,  A i r
T u n i n g ,  A i r
Tun i -ng ,  A i r

P a r t  o f

+ z  I ' l U  1 . . f  . A m p 1 1 I 1 e f , 1 ' ,
| l

t l

l l

I t

| l

t l

t l

t l

t l

t l

il

, t

t l

il

il

t l

) t

P  F  l l r r n  a r  n Z

t l

t l

I t

t l

l l

7 5



I I .  F I I ,?ERS

R e f .  S v n b o l

n 1
_E l-

F2

11/

11q

.tf o

FB

I e s c r i  n t i o nv v v  v f  r  v  v

F i l t e r ,  E x t .  m e t e r l  9 - 4 4 6 ,

I r i  I  * o n  n h n n o q .  
' .  '  '  '  '

t  b - 4 4 o 4

t r ' ' i ' l t e r  e a r t . r i c i g e  c n n s i s t i n s  o f  a n  i - r o nv s f  v f  f u b v

c o r e  c h o k e  o f  # 2 2  I ' . E .  w i r e  b y - p a s s e d
b y  t w o  . 0 0 2  M F D ,  ) 0 0  V  c a p a c i t o r s

^  ' 1 ^ a
. t , r 1 t e r ,  r l - n e ;  5 - 4 1 0 0

F i  I  t p r  c : r t r i  r i g e  e e  n s i  s t i  n . c "  o f  a n  i r o n

c o r e  c h o k e  o f  # 2 2  P . E .  w i r e  b ; ' - p a s s e d
b y  t w o  . 0 0 2  I \ { F D ,  ) 0 0  V  c a p a c i t o r s

Same as F!

F i l t c r ,  c a r t r i d g e  ;  B - 6 9 1 1 - I

F i l - t e r ,  c a r t r i d g e l  B - 6 9 1 1 - 2

T ) p s o r i  n t i o n, v v v : r v w

Phone  Ja .ck
P h o n e  J a c k
r r n  ; n t  / r t' , t v - . > r / , u

l tc-29L/,u
vG-29I / , IJ
rJc-2gr /u
I F  C o n n e c t o r
uc-2er/v

^ ' ^  -  
'  
t , ,u v - z Y r / , u

u G - 2 9 r / X
lff -L584,/,V
x0(-  I  584lU
c S s N  1 - r 1 0 - 1
ruff -r5e4/,u
r,ff i.-r684/u
uG-29r /u
I . n r n o n t n r  

' l q  
T ) i n  l l p m l ' l ov v l r r r v v u v r t  L )  L L L /

cSs l r  1 -110-1
uc535 /,rr
uc515/v

P a r t  o f

E x t e r n a l  m e t e r

A , , r i  ^  ^ , , + ^ . . +n U U I U  U U U i T U U  t

V R  c a g e ,  B A

c i r c u i t

tsA

D n r r r o r  c r r n n l  r r  ! A

l I T ?  ^ ^ n a  P l

t l

T - r r o r *  o r  t / T nr r r v  r r  v e r  t

l l

I I ] . J A C K S

R e f .  S y m b o l

J 1
J 2
J 7
J B
J l 0
J 1 1
J 7 9
J 2 0 1
J  2 4 2
J z o t
J 2 A 4
"T 20'

r / ^ 1

J  OU-L
i / ^ ^

J C V I

J 6a1
J 6a4
J 60,
r / ^ /

. J O U O

J  6 0 7
J 6 0 B

P a r t  o f

F r n r *  P r n a l  l i .
r  u r r v f  t  

e ' r

? v +  ^ - - o  I  l l o f  a r

k  t s  ' 1 1 h 6 T  J ' l! q r r ! r  t  f  r

t t

t l

il

I t

! q r r r r  t  
f  L

t l

I t

l l

I t

f  q r l r r  t  r , /

n

il

| l

t l

I t

il

t f

BA

/ o



rV. T}IDUCTCR^S

&ef. Svgrbol

IJ.
L2
L3
Ll+
L5
L6ArB
L8
LJY

Ll0
! t J

LT2
T 1 2

LI/,
LT5
L16
LT7
L18
t1g
L20
L l !

L22
baJ
L2tr
L25
L'lO

L27
L28
L3o
L.)L

L3z
L3i
L3lr
L)5
L36
L37
L3e
L39
Lt'o
141
ua
L/-3
u5
Lt6
L/*7
L4e
Llr9
L5o

Descs!5$!g

Antenna coupllng
Input tuning
R.F. Plate
l,tlxer plck-up
Osclllator tank
Blfller filarnent choke
FiLter choke
Fi l ter choke
Fl l ter choke
Plate tunlng
Filanent choke
Filanent choke
Fllanent choke
Filarnent choke
Cathode follower tuning
Fllament choke
Fl lanent choke
Inductuner section
End inductor
fnductr:ner sectlon
End inductor
Inductuner sectlon
End lnductor
Inductuner sectlon
End lnductor
Shunt Lnductor
Filanent choke
Fl-lament choke
Shunt inductor
Inductuner sectlon
End lnductor
Shunt inductor
Inductuner sectLon
End lnductor
Shunt lnductor
Inductuner section
Ihd lnductor
Shunt inductor
Inductnner sectlon
End lnductor
Filarnent choke
Fllarnent choke
I.F. Hlate tuning lnductor
Cathode tunlng lnductor
Fllanent choke
Filament choke
Filanent choke

hrt o!

R.F.  Tunet ,  T2
s '

t l

n
n
n
n
f l

l l

30 MC f .F.  Ampl i f ier ,  T2
It
n

'l

n
t l

R.F .  Tuner ,  T2
It

R.F.  Tuner ,  T1
l l

n
n
tl

tl

tl

''
It

f l

l l

t l

t l

t l

t l

n

tl

t

rf

t

n

It

I

h

'|
10.7 MC I.F. Amplif ler, Tl

t

tl

tl

l l

7 7



fV. INDUC?ORS continued

Ref ._.:9lg&el,

L5I
L5z
L53
L5t*
L55
L56
L57
L58
LS9A,B
L60
TAT
L62
L63
IA+
Lb5
r_66

.P-essli.plfgs

63 MC osclllator tank
21, MC oscillat,or tank
63 l& pick-up coil
215 MC plck-up col1
Fll-anent choke
Fllanent choke
Filanent choke
Drivlng coll assembly
DuaI ftlter choke
Choke,  3T,  + Dta.
Filanent choke
Plate tuning
Fllanent choke
Fllament choke
Fllanent choke
Iron core choke of #22 P.E.

Part o!

Sine wave osci l lator,
n

tf

t

'l

I

tl

Inpulse Generatorr BA
Power Supply, BA
R.F. Tuner, T2

t

30 MC I.F. ArnPllf ler,
n

Slne Wave 0sc111ator,
l l

wlre ll

I501
IAO2
r-603
L6ot+
1/,05
L606
L508
L6cF.
L610
1611
T.6T2
L6T1
t61/,
L6t5
1.6T7
L618
L6T9
L620
L62]',.
L A Z Z

L623
r.621,
1/,25
L626
r-627

Cathode choke
Plate choke
Hlate choke
Filanent choke
Fllaroent choke
Fllanent choke
Cathode chike
Cathode choke
Plate choke
Hlate choke
Fllanent choke
Filanent choke
Filasrent choke
Filanent choke
Cathode chDke
Mlxer coll
C a s c o d e  i n p u t  c o i l
N e u t r a l r z i n g  c o i l
C a t h o d e  c h o k e
F i l a m e n t  c h o k e
P I a t e  c o i l
P l a t e  . c o i ]
P l a t e  c o i l
P l - a t e  c o 1 1
P l a t e  c o i l -

R.F. Tuner,  T3
n
It
n
tl

n
I

I

tf

t l

t l

l'

ll

n

tl

'l

l*2 l& Cascode, TJ
l l

n

n

ll

4 2  i \ : C  I . F .  1 ' n p l i f i e r ,  T 1
I t

t 1

t l

' 7a '
t r /



IV .  INDUC?ORS cont i .nued

-  
R e f .  S y n b o l T ) o q  n r i  n *  i_ v " - o n

C a t h o d e  F o l l o w e r  c o i - l
F i l a m e n t  c h o k e
F i L a n e n t  C h o k e
F i l a m e n t  c h o k e
F i l a n e n t  c h o k e
F i l a n e n t  c h o k e
Cathode co i  l "
F i f a m e n t  c h o k e
tr ' i l -ament choke
M i x e r  c o i l
t r ' i  l ament  choke

Descrlotlon

Descrlptlon

L O Z U

L O  1 y

! o r u
l rO)z

J r o ) )
t  A < " t

! o ) o
I  A  ̂ A
' t  A A z

V. PII,M LIGH1E

Ref. Svnbol

vr. Mtrrln9

&ef. Svnbol

LEI lanp lfo. /r7
Ln lanp No. 47
Ln Ianp No. /.7
LPl, Ianp No. /+7

LF50L Ianp No. 4?
L602 lanp No. 4.7

4 2  i , I C  I . F .  A m p l i f i e r ,  T t
I t

l l

l l

il

R . F .  T u n e r ,  T J
4 t  l t L v  L . I .  A m p _ L l - I ] - e r ,  \ t

l l

I t

R . F .  f u n e r ,  T J
t t

Fart of

R.F. Tunet, T2
R.F. Tuner, T1

t

Pllot Llght, BA

R.F. Tune"t T3
n

lO 4.5r reter, 10O ul novenent
l8 4.5t neter, 100 ul roveneat
W 1.5r neter, 1 n novenent

hrt of

Interaal l,leter, Bf,
Fxternal Meter, RE
DB Meter, EA

7 9



VII. DNTNTER

Ref. Svnbol

HCn

Deacrlotlon

DC Inverterr I[5
1.CI12-105 - L2

c
r@4-105 - u

vI I I .  Coi {Ni lcrORS

R e f .  S y m b o l

r o
P B
P I l
p ' l  4- - t

p ]  /
. 4 7

p t q
) + t

- - /
v t h

h r  t
r L l
D l A

p ] 0
-  L /

P20
r z r
v l z
p 2 4
L  1 /

P 2 4
Y / )- , ,

f \ ^  rr z o
n ^ t

p 2 q-  - /
P10
p  a - l
1 ) L

P ^ /
.  r l

v D c

D e s  n r i  n t ' i  o nr v v v + r l r v +

C o n n e c t o r ,  f e m a l - e ;  c o a x i a l  p l u g - i n

C o n n e c t o r ;  1 l  P i n '  f e m a l e
rrc-RR / t t

uG-BB/U
C o n n e c t o r ,  f e m a l e l  c o a x i a l  p l u g - i n
C o n n e c t o r l  l - !  p i n r  f e m a l e
Connect  o r  coax ia l -
C o n n e c t o r l  1 l  p i n ,  m a l - e
A N - r 1 0 2 - 1 4 S - 2 S  ( e x t e r n a l  n e t e r ' )
AN-1105-1  4S-2P
A N - 1 1 0 6 - r 4 s - 2 S
A i i - J 1 0 2 - 1 4 5 - 2 P
A l r - r r 0 2 - 1 4 s - ] P
A1{- J 10 5- t4s- 1s
P l u g i  A C '  P a r a L l e I  b l a d e s
2  p o l e  u n i v e r s a l  r e c e P t a c l e
A I ' t - r ] 0 2 - 1 5 - 1 l P
A r i -  l 1 o 6 -  1 6 -  1 1 S
r r n  o n n  / t tuv-  z>v , /  u
TJG-€:B/U,
uG-29 ' r /V
Spec ia l  '  Type  N
lds -2012
uG-29t /11

Part of

Inverter ltaltt

P a r t  o f

J O  } { C  f . F .  A n p l i f i e r ,  1 2
n . F .  T u n e r ,  T 2
p  r t  r T r r r n a n  r n - ]

r u r r e r  t  f  f

I t

t l

l l

2 n d  D e t e c t o r s  r  3 A
R . F .  H e a d .  P o w e r  C o n n .  r B A

L  @ ' L v L  t  
e l L

l ' {e te r  CabIer  BA
t l

Ext ernal l i let  er r  I IE
Por ie r  Supp ly r  BA
A C  P o w e r  C a b l e  r  B A

I t

T r r r a r f  a n  J T n i t  ] ; 0I r r Y  e r  w v r

I t

DC Povrer  Cab l -e  r  DC
S i n e  

' t ' / a v e  
0 s c i l l a t o r r  B A

I t

l l

f m p u l s e  G e n .  A t t e n u a t o r r B A
t t

MOv r @
v D c

cycl€s otttPut
lnput

lnprt

n

B O



V III. CONI\IECTCRS continued

Ref. Svnbol

n3
NL
P35
n6
n7
P:e
ne
Pl+o
P41
Pl+2
Plr3
Pu
Plr5
Ptr6
Pn
PLe
Plrg
P5o
P51
P5z
P5)
P5lr
P55
Ps6
P57
P58
P59
i60
P6t+
165
156
r e 1
re8
ru9
P7o
P71
n2
n)
n4
n5
n6
n7
n9
Pg0

Descrlpt lon

W-go/V nod. Part #zo3t
uc-go/U nod.fPart #zo3t
Part #2021
Part, #202]-
Psrt #202I
Pa*  #6722
Part  #672?
Pa*,  #6722
Par t  #6722
Par l ,  #6722
Psrt # 67zz
Psrt # 67zz
uG-29vrl
U1-9O/1J nod. Fart #ZOlt
uc-29r/u
VG-go/v mod. Part #zO}t
vc-88/u
uc-88/v
Part #2021
Fart #2021
fuxt, #2o2I
Part #2021
turt  # 67 22
P a *  # 6 7 2 2
Part # 61zz
tutt # 67 zz
Pafi # 67zz
Pari # 6722
uG-516^ /1r
V G - 2 9 1 l U  I ' { o C i f i e d
A l 3 q

uc-23/v
vc-$25/v
rlc-zgo/v
uc-zgo/tJ
tJc-625/V
uc-625/v
uc-29r/v
uG-88/u
uc-8s/u
\Jc-88/U
vues/v
Cor rn  ec tn r  -  t r 1 t s )14 r . f  g

f n n ' n o n t n r  f  o r - l  ^ .  a a a r . . i  ^ l
v v r r i r u U U v a  t  r s l r r d f , C t  U U c I } \ J - a 1 I

Part of

lnpulse Gen. Attenuator,
tf

!

tl

n
ft

n
R

ll

tl

It

Slgnal Atternrator, M
l l

n
ll

R.F. Patch Cord, BA
ll

S1gna1 Attenuator, BA
tl

ll

t

ff

f t

| l

n
t

n

InJectlon B1ock, UN
n
n

Broad Band Antenna, BB
l&gnetlc hobe, MP
50 ohn Ltne hobe, E
500 obn Llne hobe, LH
Electr lc Fleld Probe, EF
Dipole Antenna, DM
R.F. Tuner. T2
R.F.  0ab1e,  CB
R.F .  Csb le ,  CB

|l

n

i r . . F .  T u n e r ,  T 1
T e s t  l i a r n e s s ,  A I I

B 1

p l u g - i n



VI I I .  COI iNECTORS cont inued

Ref . S.vrabo]

PB l
PB2

PB4

P202
P201
P204
P205
P501
P502
P50  5
P607
P50B

D e s c r i p t i o n

/ a ^ - r  ^ ^ *  a r  .  
' l  

t r  n i  -  f n - - ' l  ^
V U l l l l Y U U v I  t  L )  P L t L  t  r g r r l c a s

C o n n e c t o r -  C O A X
C o n n e c t o r l  1 !  p i n ,  r n a l e
?arti i67 zz
Part#67 22
t rc -nR, / r
uG-BB/U
uG-BB/,U
u0-BB/u
CBSN 5275-1
C B S N  5 2 7 5 - 1
C o n n e c t o r ,  f e m a l e ;  c o a x i a l
uG-Bs/u
uG-BB/U

P a r t  o f

T e s t  l l e r n c s s -  / r ] {
t l

'  l l

I r n p u l s  e  G e n .  A t t e n a u t o r ,  3 A
il

R . F .  T u n e r ,  T 2
1 O  \ , i C  I . F .  : \ n p l i f i e r r  T 2
R . F .  T u n e r ,  T 2

I t

R . F .  T u n e r ,  T l
I t

{ 2  I , I C  I . F .  A m p l i f i e r r T l
1 l  F  lT l lnar  rn?

L v t L v L ,  L /

n

p l u g - i n



IX. RESISTCNS

Ref. SvnboL Descriptlon

R{,
R6
R7
R8
Rg
R10
RIT
R12
R13
R1/-
Rl5
R16
R17

Rlg
R20
R21
naz
Fa)
R2l_
R25
R26
R27
R28
R2g
R31
R3z
R?3
Wl+
R35
R36
e37
R38
n39
Rao
R41
NA
v3
w&
v5
R/+6
v7
R/-8
R5o
R51

4? ohns, 16, N, carbon
4?O ohns, 16, N, carbon
10OK obns, 16, fl,I, carbon
4? ohns , 16, |u, carboa
10O ohns, 10f, tU, carbon
4? ohns, LQfi, f.l, carbon
20K ohns, 106, 101{, wlre nound
lOK ohns , 16, |U, 'carbon
220 ohros , 1:Of , }!I, carbon
2.?K olrns, 16, |U, carbon
330K ohns, 1C6, fl{, carbon
100 ohns, 1C#, N, carbon
150 ohns, L6, +V, carbon

47K ohns, 16, tll, carbon
330K ohns, LQi4r tV, carbon
220 ohns, 1C6, ftl, carbou
150 ohns, 16, N, carbon
2.7K ohns, 16, ftl, carbon
L50 ohns, 16, $I, carbon
220 ohns, LC..#, #, carbon
150 ohns, 16, fi{, carbon
2?0 ohns, 1C.#, +U, carbon
10OK ohns, 16, ]W, carbon
220 ohns, J:Of , +U, carbon
150 ohns, LCF, |LI, carbon
220 ohns, t6, lW, carbon
/r? ohns, 5fi, lU, carbon
27K ohms, lrC4, N, carbon
220 ohns, 1C#, lU, carbon
2.?K ohns, LC.#, fiJ, carbon
27K ohns, 16, N, carbon
390 ohns, LC#, N, carbon
27K ohns, LOE, N, carbon
100 ohms, 106, fd, carbon
2.7K ohns, 1C.6, ]U, carbon
100 otrns, LCE, tU, carbon
27( ohns, 1C4, N, carbon
150 ohns, 1C4, N, carbon
47 ohs, J:C.f�, tu, carbon
lK ohns, 10E, N, carbon
feK shrnc, LCfi, N, carbon
5.6K ohns, 10f�, 2U, carbon
JK otrns, potentloneter
220 ohns, 16, N, carboh

Bart of

R . f .  ? r : . n e r ,  T 2
n

30 UC f.F. Anpllflerr T2
n

R.F. I \net,  T2
I

n
It

30 lO I.F. Anpllfler, T2
n
n
n
n

ll

lf

n
n
n
n
tl

n
n
ff

ll

t

R.F. Tuner, T1
n

l'

l|

I

. n
n
n
|'
ll

n
a
t

a

I

n
i

t

I

n 4



II. RESISTCRS contlnued

Ref. Svnbol

R5z
R53
R51
R55
R57
R58
n59
R60
R51
R52
R63
R6/*
R65
R66
R57
R69
R70
R71
R72
R7)
R7t+
R75
R76
R77
R78
R79
R80
R81
R82
R83
R84'
R85
n86
R87
R88
R89
R9o
R9r
R9z
R93
R94
R95
R95A
R96
R9?
R98
R99

DescrlptloD

JO obns, 5%, N, dlsc-type D34,3
/*?K ohns, ],:C4, N, carbon
220 ohns, J:O7t', +w, carbon
10o ohns, i:C6, tlvi-, carbon
100 ohns, 16, N, carbon
27K ohns, ):o#, [w, carbon
220 ohns, L4, tvl, carbon
22K ohns, IM, fW, carbon
10 ohns, LO{�, }1,I, carbon
4? ohns, 16, fW, carbon
10O ohns, 16, |W, carbon
2?K ohns, J.O%, |W, carbon
10K ohns, J:o9,,, tl'i., carbon
22K ohns, t6, lW, carbon
10K ohns, L6, tW, carbon
5.6K ohns, 1096, 2W, carbon
150 ohns, 106, |W, carbon
IOOK ohns, 16, fi'I, carbon
220K ohns, LO7t', |W, carbon
4?K ohrns, J:O96, |il, carbon
22OK ohns, i:O{�, |U, carbon
2.2fi  ohns, !6, |W, carbon
220K ohms, 1C/',  fW, carbon
22K ohrns , 16, |LI, carbon
47K ohns, 3:O9.,, N, carbon
22K ohns, i:O?�, ,ll, carbon
50K ohrns, potentl.oneter
2tK ohns, potentloneter
10OK ohrns, !6, }ll, carbon
IK ohms, 16, |rJ, carbou
/r?OK ohns, LC6, N, carbon
2?O ohns, L6, Lbl, carbon
500{ ohns, I%, 1.ll, pneclsion
IK ohns, 1C4, N, carbon
390 ohns, L6, lw, csrbon
47K ohns, L6, zvl, carbon
10K ohns, potentloneter
IK ohns, L6, fu, carbon
4?K otrns, 16., 2V, carbon
lK ohrns , 16, *W, carbon
4.2K ohms I  L%, W, prec is ion
2O.5K ohne,  LXt  Wr prec is ion
l .8K ohns,  I . {o ,  W, prec is ion
54( ohns, L%, N, preclslon
155K ohns, I%, |W, precislon
I50K otrns, 16, |W, carbon
2.5K otros, potentloneter

Part of

R.F. Tuner, T1
n

ll

n
tl

ll

fl

n
n
l l

ll

t l

n

n

l l

n
n

Meter Detector, Bl
n

t l

n

Slne Wave 0sc111ator,
Audlo Detector, BA

ll

n
n

Slldeback, BA
Volune, BA
Audlo Anpllfier, BA

n

t

|l

vTvM, BA
n

tl

n

Meter Balance, BA
wvM, BA

lt

I

t l

f f

t f

n

It

tl

Sero AdJustr Bf,

BT

B4



IX. RESISTOR.S contLnued

Eef. Svnbol

RIOO
RlOI
Rl02
Rl03
Rt04
R105
Rl06
Rl07
Rl08
R1@
Rll0
R1l1
Rtl2
RIt3
Rll4
Rl1,5
RI16
Rl17
Rl1g
Rn9
R120
R121
RL22ArB
RI23
n121
R125
Rl2?
R12g
Rl2g
Rt30
&r32
RT3?
R135
R136
Rl3?
Rt38
R139
Ruo
R]/*3
RW
R145
Rrae
Rrz.z
Rl/+g
Rl50
Rl52

Descrlptlon

10K ohns, potentloneter
10K ohns, potentloneter
4?K ohns, 106, 2v, carbon
330K ohns, 16, |t.l, carbon
220K ohns, hCfi, |W, carbon
25K ohns, potentloneter
10OK ohns, l-:O9l, +U, carbon
220K ohus, LOE., f,l, carbon
220K ohns, L6, fl'l, carbon
680 obns, 106, *tl, carbon
2.7K ohns, 16, 2W, carbon
680 ohns, 1O%, |w, carbon
2.?K ohns, 2V, carbon, IOE
220K ohns, LC6, fi,I, carbon
220K ohns, LC6, |U, carbon
2.21{ ohns, LOft, }U, carbon
10K ohns, J:Of�t N, carbon
22K ohns, L6, N, carbon
10K ohras, potentloneter
/r?K ohns, ]:Oft, zvl, carbon
4?K ohns, 16, 2tJ, carbon
1,30K ohns, 5%, |tI, carbon
lM ohns, dual potentloneter
/+?K ohns, 16, lW, carbon
47K ohns, L06, N, carbon
43OK ohros, 5fi, |tI, carbon
10K ohns, 1C.6, Ild, carbon
/+.7M ohns, L6, |W, carbon
3.3f, ohns, l':Cfi, lW, carbon
4.fi ohrns, LC..6, |tl, carbon
2.21{ otrns, 10E, fl{, carbon
IM ohna, 106, tlrl, carbon
4?O ohna, LC6, lw, carbon
10K ohns, LCfi, 2U, carbon
10K ohns, 196, zvl, carbon
20K ohns, potentloneter
10f, ohns, 1C4, 2ll, carbon
IOK ohns, 16, zvl, carbon
lU otnos, 1C6, |U, carbou
2o21,[ otrns, 16, ]U, carbon
/r?0 ohns, 16, N, carbon
10 ohns, J.06, N, disc - type D/+90
4.7t1 ohns, 10..f;, |U, carbon
2 ohns, L06, lllf, senl-varlable, 10W
1.2K ohns, l.:06, IlJ, carbon
IK ohns, 16, rlU, carbon

Part of

0scllLaton Zero, BA
Camler Zero, BA
Slne Wave Osclllator, il
vwM, BA
Galn ControL Cireult, BA

n
r

Slne !ilave 0sc111ator, il
It

|l

I

i

n
n
n
n
tl

n

Osclllator Leve1, BA
Slne Uave 0sc111ator, BA

ll

Inprlse Generator P.R.R. rBl
ll

n
t

n
n
ft

|'
t

n
n
n
ll

n
FLne Contact AdJuatnent, Bf,
Inpulse Generator P.R.R.rBA

!

tl

n
n

Inptrlse Oenerator, BA
i

Poner Supply, BA
n
ft

B 5



XK. RESISTGS contlnued

.Ref. Svnbol

er53
Rr54
Rl55
Rll6
RI5z
Rl58
Rr59
R160
R161
Rl62
RI53
Rr6/+
Rl58
RI6g
RI70
R17t
RT72 .
RI73
RLTt+
Rt75
Rl76
RI77
R178
Rl7g
R180
Rl81
Rl82
R183
Rlg/+
R185
Rl86
R187
Rr88
R189
RLg0
R191
Rlg2
R193
R19/+
R195
Rr96
R1g7
Rlg8
RL99
R200

Descrlptlon Part of

Power Supply, M
Audlo Anpllfier, BA
Pover Supply, BA

It

n
tl

It

tl

n

Inpulse_Generator, BA
Add to Inp.Gen.Ottput, BA
fmpulse Generator, BA
Voltage Regulator, Bl

ll

W AdJust, BA
30 MC I.F. Anpll f ierl  T2
R.F. Tuner, T1
10.7 MC I.F. Anpli f ier, T1

tl

n
tl

n
n
fl

n

f f

t l

l f

n
n
ft

|'
tl

Slgnal Attenuator, BA
ft

n

100 ohns, L6, |i{, carbon
4? ohns, 16, N, carbon
2.2K ohns, IM, 2W, Carbon (2
I.2K ohns, 10fi, 1!J, carboh
2.2K ohns, LOfr, 2W, carbon
100 ohns, 10%, +iri, carbon
4.7K ohns, 10fi, |'1, carbon
IOK ohns, J':C6, 25V, uLre wourxl
390K ohms, 16, I'd, carbon
10K ohns, I(fr, tvl, carbon
100K ohns, potentloneter
300K otrns, I%, ).W, hec. resls
15K ohns, 56, conpensatlng
?.$ohns, 16, 2U, carbon
5K ohrns, potentloneter
150 ohns, 16, +V, carbon
lX ohros, 3:C6, |W, carbon
100 ohrns, 106, N, carbon
2.7K ohns, 1C.#, |W, carbon
150 ohns, 10Fr- t!, carbon
330K ohns, LO?", fW, carbon
47K ohns, 16, N, carbon
1@ ohms , 16, )gW, carbon
2.?K ohns, 16, $W, carbon
330K ohms, 16, flJ, carbon
I50 ohms,  16,  tW, carbon
100 ohms, 16, LzU, carbon
2.7K ohns, 104, |tJ, carbon
100K ohrns, L6, |W, carbon
220 ohns, 16, N, carbon
150 ohns, l,:o9,,, +w, carbon
150 ohns, 16, |W, carbon
150 ohns, J:O*�, |W, carbon
25.96 ohns, z%, lV, noa
)5.1.1* ohns, $, |w, alsc
25.96 ohns, 2%, fi|, noa
25.96 ohms, 2%, |W, noa
35.l.1+ ohms, 1%, $I, alsc
25.96 ohms, z%, *1,I, Roa
t+O.gL ohns, 2%, N, noa
10,1 ohns, I%, -|w, disc
tr}.g\ ohms, 2%, l*1, noa
/*0,91 ohns, 2%, fll, noa
L0.1 ohns, Ift, |1.I, dlsc
lrO.9I ohms, Z%, lV, noa

ea. ln  par . )

U O



fX. RESISTCRS contlnued

Ref. Svnbol

R201
e202
R2A3
R204
R205
R206
R207
R20g
R2@
R210
R211
R212
R213
vJt,
R215
R216
R2I7
R218
R219
n220
R22:-
R223
R22t+
n225
R226
R227
R228
?a2g
R230
R231
R?32
R233
R23l+
n235
R236
R237
R2)8
Fa3g
F€€tO
R241
R2tA
Pa./r3
R?U+
Fa6

Descrlptlon

t6.93 ohns, zF, |W, noa
3.1? ohrns, Lfr, |{.l, dlsc
l*6.9) ohns, 2%, }l.I, Roo
116.93 ohns, 2%, |w, noa
3.17 ohns, I%, |t I ,  aisc
116.93 ohns, 2%, :N, noa
25.96 ohns, 2%, )gV, noa
35.L1+ ohns, ]S, '}l.J, atsc
25.96 ohms, 2%, il, Roa
25.96 ohns, 2f;, ${, po6
35.ttr ohrns, lF, *W, dlsc
25.96 ohns, z%, +vt, R.od
25.96 ohrns, &, tvl,  Rod
35.ur ohrns, $, |w, 

'dlsc

25.96 ohms, 2%, tW, Rod
25,96 oh^ns, 4, N, Roc
35.J.1* ohns, 1%, |tI, dlsc
25.96 ohms, 2%, +w, Rod
/r0.9I ohms, 2%, N, Rod
10.1 ohms, If t ,  !W, disc
/+0.91 ohms, 2%, N, Rod
I0.1 ohms , I%, |w, disc
/*O.9I ohrns, Z%, lW, Itoci
/*0.91 ohms, 2%, fd, F.od
10.1 obns, I%, |W, dlsc
/*0.91 ohms, *, *ll, Rod
50 ohns, 5%, N, carbon
450 ohns, 5%, $.1, carbon
!00 ohns, 5%, N, carbon
45.0 ohns, 2%, |t , I ,  noa
5 ohns, Ifr,  | tJ, disc
45.0 ohns,  2%, N,  Rod
45.0 ohms,  2%, +w,  Rod
5 ohns, l%, | i l ,  aisc
tA.68 ohns, 2%, fwrRoa
5.6/* ohus, L%, |1,r, dlsc
tL.68 ohms, 2%, lNr toa
56 ohns, 1C6, 2Vl, carbon
Il.1 ohns , 16, |t'1, carbon
220K ohns, 16, |W, carbon
1O0K ohns , 1o#, }l.I, carboa
1@K ohrns, 16, .'}W, carbon
2?0O ohns, J:076, f'1, carbon
2?00 ohns, 16, }{,I, carbon

Part of

Slgnal Attenustor, BA
|'
tl

l l

n
It

Inpulse Oen. Attenuator,
n
It

n
tf

tl

ll

,
n
n
n
t l

il

fl

tl

n
l l

It

n

n

Llne hobe, LH
'l

fl

InJectlon B1ock, UN
l l

t l

tl

It

Inpulse 0en. Attenuator,
n
l l

Poyer Supply, BA
10.7 l t r  I .F .  Anpl i f ier ,  T1

n
n
n

R.F. Tuner, T1
n



IX. RESIST0RS contlnued

Ref. Svnbol

eu6
Rul
R2/rg
RU9
R250
R25L
R252
R253
R25l+
R255
R256
R257
R258
R259
R260
R261
R262
R263
R26/+
R265
e266
R267
t (z  oo

R27O

R501
R602
R6o3
R604
R505
R606
R607
R6@
R610
R611
R612
R513
R620
R621
R62)
R6u
R625
R628
R62g

Descrlptlon

LO0K ohns, L6, |W, carbon
2.5 l,legohns, potentioneter
2.5 Megohms, potentlometer
t*l*.68 ohns, 2%, 45V, aoa
5.6/* ohns, 1%, disc
/*t*.68 ohms, Zfr, tl, noa
I+0.9L ohns, Zf, ilW, Roa
15K ohns, 16, |W, carbon
15K ohns, L6, | i l ,  carbon
t0 ohns , 16, $, A.B.
4?K ohms, 10tr, +W, A.B.
5 ohrns , 5%, 101J, 't,il//

20 ohms, 5F, 10Wr 1,ry'i
50 ohns, 5fi, 10w, v/t'{
?5 ohms , 5%, loi.Ir lr11v
125 ohns , 5ft, 10W yp;1
200 ohnsr5f, 10W, yyy
225 ohms, 5fi, lOW rnt
250 ohns, 5S, loWriv-tl
loo ohns, 5F, l0l.lrvitlt
5/+ ohos, 5%, ]..o]f,/, TfvI
47 ohrns,  IO" / i ,  I /2  W, Carbon
1OOK ohms ,  1076 ,  I / 2  w ,  Carbon
2 . J K  o h m s ,  I o l i ,  l / 2  w ,  C a r b o n

;  l ^  * t

+  t  C l l m s  r  I U I ' o ,  L /  I  i l  r  C a r O O n
,  -  ^ J  -  / ^  - .

1 ) K  O n n S  I  ! U ' , ' o e  I /  Z  \ I  ,  C a I D O n

47 ohns, 16, fli, carbon
lK ohns , !6, }|,i, earbon
10K ohns, 104, N, clrbon
2.2K ohns, !6, 2tI,  cirbon
4? ohns, 16, |I,'l, carbon
l-K ohns , 16, |W, carbon

6.81,  ohns,  10.4.4,  $J,  carbon
10K ohms, 16, 2W, carbon
1@ ohrns, IAI, tW, carbon

IO ohns, 106, t';t, carbon
2?0 ohns, 16, t{,i, carbon

4.7K ohns , 16, $'I ,  carbon
4.7K ohns,  1C6,  U,  carbon
2. /K ohms , 16, $.I, carbon
 .IKohms, 1C6, t l l ,  carbon
l9O ohns, 16, |W, carbon
1OOKbhns, 16, $.I,  carbon
4.7K ohms,  16,  N,  carbon
r5o ohns, LC6, N, carbon

Part of

Test Harness, AH
Slne Wave Oscll lator, i l

il

Inpulse Gen. Attenuator, BA
n
n
n

Inpulse Generator P.R.R. rBl
n

30 MC I.F. Anpll f ier, T2
tl

Power Supply' BA
n
n

, n
t

ll

t|

n
tl

t

J 0  1 ' { C  I . F . A r n p l i f i e r r ' I ' 2
l l

f l

R . F .  T u n e r .  T 2
Power  supp ly ,  BA

R.F. tunett  T?
It

n
t!

n

It

n
n

42 Mq Cascode, Tl
'|
n
n
n
n

l+2 trfr I.F. Anpllfler, Tl
n

|l

n
tl

B 8



f X .  R E S I S I O R S  c o n t i n u e d

Ref . S.ymbol

R 6 J O
l t o r 1

R611
p . A z  t

\1617
R 6 3 g
R640
P.64r
p A n c

p A t z

R644
P.645
R646
R547
R64B
R649

R654
f l o ) b

R657
R 6 5 B
R559

Des  c r i p t  i  on

190 ohms , IO,i! ,  + tt ' t ,  carbon
lK ohms , IO")'", -L-W, carbon
l -0 ohms,  IO"/ t ,  J-  Wrcarbon
l lO ohros,  IO7! ,  + i I ,  carbon
47K ohms ,  IO%,  +W,  ca rbon
{ . /K  ohms ,  IO%,  +W,  ca rbon
J90 ohms ,  I )y ' " ,  +W, carbon
{. JI i  ohms , IO"/1, tW , carbon
1lO ohms , IOTi' ,  -L-11, carbon
19O ohms , I0,4, +e\1, carbon
47 ohnns , IOrt, zLW, carbon
10K ohms , IOl,5, Lz\U, carbon
l lO ohnrs ,  IOf i ,  +-W, carbon
{/K ohms , IOf" Jsyf I carbon
220 ohms ,  lor t ,  -bW, carbon
1 lO  ohnrs ,  IO%,  t y l ,  ca rbon
47 ohms , IOr/ i ,  +.W, carbon
4 . IK  ohms ,  IO7 ! ,  2W,  ca rbon
110  ohns ,  LO%,  *U( ,  ca rbon
l -0 ohms,  IO/o,  t r -W, carbon
2 . 2K ohns , IOi/", *L-W , carbon
1.  jK ohns ,  I0 ,4" ,  +W, carbon
47 rhns , IO|t, +.-V, carbon
47 ohnrs,  IOf i ,  LaW, carbon

4 2  l l C  I . f ' . , i r : p t i f i e r ,  T j
I t

il

t l

l l

t t

I t

il

t l

t l

I t

l l

t l

, l

l l

I t

il

R . F .  T u n e r ,  ? J
4 2  D i C  I . F .  A m p l i f i e r r T J

il

] ?  F  r n . , -  ^ -  m2r u r t s a ,  I , ,

I t

4 2  I , n C  I . F .  A n p l i f i e r ,  T j
I t

I  a r t  o f



X. REIJ\IS

Ref. Svnbol

XI. FI'SES

Rqf. Svnbol

RG1
RG2
RG3
RG2
RG3

DescriptLon

l.6A !S1o-B1on type
15A type 3AG for 24
15A type lAG for 2l+
20A MDL for 12 Volt
204 I'DL for 12 VoIt

Descrlptlon

REI DPUI relay, 8800 ohn colI
RE2 Voltage Regulator

Part of

tnpul"se 0enerator P.R.R. r
Power Supply, BA

hrt of

Poser Supply, BA
Inverter, l,!0

n
ll

t

Part of

R.F. Tuner, T1
IIT1IM Circuit, BA

tf

Impulse Gen.  P.R.R. ,  S
Inp.Oen.-Slne lJave Osc.,
Meter Clrcui.tr BA
Power Supply, BA
fnverter, M0

R.F. Tunet r T3

4 2  I . ; C  I . F .  A n p l i f i e r ,  T t

BI

3AG
Volt
volt

xrr. sl.IrTcHEs

Ref. Svmbol

s1
s2
s3
S,(i
s5
s6
s7
s8
s9

s601
s 6 0 2

Descrlptlon

l,lafer sultch, 4r PDT - band change
l,lafer swltch, uultlple-functlon
Wafer srrltch, neter nultlpller
Toggle sultch 0FF-monentary 0N STI*ZC
l,fafer switch, DP3T - P.R.R.
Wafer swltch 3P3T
Toggle switch, SPDT ST 42 D
Toggle svltch, SPST ST 4,2 A
Togg1e swj.tch, DPST ST 52 K

l,Iafer svltch, lpDl'- band change

BA

q n



XIII. TRAISFORI.{ER.S

Ref. Srrnbol Descrlptlon

Tl Llne transforner
T2 f.F. transforner
T3 f.F. transforner
T5 Llne transformer
T6 Llne transfonroer
T7 Llne transforuer
Tg I.F. transformer
T9 f.F. transfor.ner
T10 Audlo output transfomer
T11 Pover transfoflrer

hrt of

30 llc f.F. Anpltfler, T2
tl

I

R.F. Tuner, Tl
n

10.7 UC I.F. Anpllfler, Tl
tf

t

Audlo Anpllfler, BA
Poyer Supply, BA

XI/. TI'BES

Bef. Svnbol

v1
v2
!3
11
v5
v6
v7
v8
v9
v10
vlt
v12
VI'
vl,4
v15
v16
v17

Descr{pt1gl

5gt6
6Fa
bl1J b

68J6
6BJ6
68J6
6BJ6
6Ar5
6AK5
L?AT7
5AK5
6aK5
6u8
6AK5
6BJ6
6BJ6
6BJ6

Part of

R.F. Tunet, T2
I

30 l,f0 I.F. Anpltfler, T2
n
,
tl

n

R.F. Tuner, Tl
n
t

ll

n
ll

10.7 l,t0 f.F. Anpllfler, Tl
n
?

t

(-t I



XW. TttBES contlatred

Ref. Svnbol

v18
t19
v20
v21
v22
v23
v2t,
v25
v26
v2?
v28
v29
v3o
v3r

v601
v6f,.2
v60)
v6ot+
v605
v506
v6w
v60g
v6@
v610

NT. CRYSTAIS

Ref. Svnbol Descrlptlon

Frrt of

Meter Detector, BA
Audlo Detector, BA
Audlo Anpllfler, BA
\i1M, BA
Slne lJave 0sc111ator, M
InpuJ,se Gdnerator P.R.R.r BA

n
I

Power Srpp1y, BA
It

'l

n
n
n

R.F. Tunet, T3
g
n
n

L2 Yfi Cascode, Tl
Q ttF. I.F. Anpllfler, Tl

tl

n
n
''

Part of

R.F. Tunet, t2
vr/I,{, BA
Test Harness, AH

R. F. Tuner, T]

Descrlptlon

6AL5
6A8/-
I?AU7
r?/.?7
12AT?
12AI'7
12AID
I2AIN
6U
6Xt,
614
6U
6u
042

5876
6F4
5876
6Tt,
68QzA
6AK5
6AK5
6AK5

6BJ6

x1
YA
x3

l N 2 l  C
l N ' 4 A
lN l4A

r  ] T ? ' l  n

1 I r21C
x501
x6f.2

u /
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1 . Genera l

fun ing  Un i t  T -A/NF-105 covers  the  f requency  range f rom 150 KC to  JO I r tC
b y  m e a n s  o f  s i x  b a n d s .

r t s  c a l i b r a t i o n  m e t h o d  d i f f e r s  t r o n  T - r f N F - t o 5  a n d  r - 2 f N F - r 0 5 ,  t h e  2 0 -
4 0 0  I l C  r a n t e s ,  i n  t h a t r  i n  a d d i t i o n  t o  t h e  p e a k  c a l i b r a t i o n ,  t h e  c a r r i e r
c a l - i b r a t i o n  a l s o  i s  p e r f o r m e d  b y  m e a n s  o f  t h e  i m p u l s e  n o i s e  g e n e r a t o r .

T h e  p r o c e d u r e  f o r  p e a k  c a l i b r a t i o n  i s  l d e n t i c a l  t o  t h a t  u s e d  f o r  t h e  2 0 -
1 0 0 0  l ' . { C  r a n g e s ,  a n d  i s  d e s c r i b e d  i n  d e t a i l  i n  t h e  i n s t r u c t i o n  m a n u a l  f  o r
the  NF-105.  Car r i .e r  (CW) ca l ib ra t ion  is  per fo rmed.  by  means o f  the  impu lse
g e n e r a t o r .  T h i s  p r o c e d u r e  i s  p o s s i b l e  s i n c e  b o t h  t h e  l e v e l  o f  t h e  i m p u l s e
genera tor  and the  band.w id th  o f  the  rece iver  a re  known.  The bandwid th  o f
t h e  r e c e i v e r  n u s t  b e  c o n s i d . e r e d  b e c a u s e  t h e  i m p u l s e  n o i s e  s e n s i t i v i t y  o f
t h e  r e c e i v e r  i s  a  f u n c t i o n  o f  t h e  r e c e i v e r  b a n d w i d t h .  I f ,  f o r  i n s t a n c e ,
t h e  r e c e i v e r  h a d  a  b a n d w i d t h  o f  o n e  m e g a c y c l e ,  i t s  C I V  s e n s i t i v i t y  i n
r n i c r o v o l t s  w o u l - d  e q u a l  i t s  i m p u l s e  s e n s i t i v i t y  e x p r e s s e d  i n  m i c r o v o l - t s  p e r
n n e g a c y c l e  b a n d w i d t h .  I f  t h e  r e c e i v e r  b a n d . w i d t h  w e r e  o n l y  0 . 1  m e g a c y c l e ,
t h e  i m p u l s e  n o i s e  c a l i b r a t i n g  v o l t a g e  r e q u i - r e d  f o r  t h e  p r e v i o u s  C Y f  s e n s i -
t i v i t y  a d j u s t r o e n t  o f  t h e  r e c e i v e r ,  w o u l d  h a v e  t o  b e  i n c r e a s e d .  b y  a  f a c t o r
o f  1 0 .  T h e  C a l i b r a t i o n  c h a r t  ( F l g u r e  1 )  i n d i c a t e s  t h e  e q u i v a l e n t  i r n p u l s e
l e v e l -  r e q u i r e d  t o  p r o d u c e  a  f u l l  s c a l e  d e f l e c t i o n  o f  I O O  r o i c r o v o l t s  o f

.  /  ^ E ' \c a r r i e r  ( C W )  v o l t a g e .

The no ise  bandvr id th  o f  Tun ing .Un i t  l \ ' l ode1 T-A/NF- }O!  i s  approx imate ly  10  KC.
The exac t  va lue  o f  bandvr id th  ( in  l {egacyc les  )  fo r  any  f requency  may be
d e t e r m i n e d  b y  r e f e r r i n g  t o  t h e  c a l i b r a t i o n  c h a r t  s h o w n  i n  F i g u r e  1  a n d
d i v i d i n g  t h e  c a r r i e r  s e n s i t i v i t y  ( f O O  u v )  b y  t h e  e q u i v a l e n t  i m p u l s e  1 e v e l .

F o r  e x a m p l e : 100 uv IOO uv 0 . 0 1  M c  = 10 KC
B0 DBMc 1 0 r O 0 O  u v

2 .  A c c e s s o r i e s

&.  Svr i t ch ing  Un i t  SU- I05

b.  Antenna Equ ipment  tM-105-  fnc lud ing  the f o L l o w i n g  i t e n s :

Car ry ing  Case
Loop Antenna

r c - 1 0 5
L P -  |  t  ' h

Ver t i ca l  Antenna VA-105
Magnet ic  Probe t0 -105
L i n e  P r o b "  ( 5 0  o h m s ) L A - 1 0 5
L i n e  P r o b e ( 5 O O  o h m s ) t F - 1 0 5

! . \

H]-gn j "mpedance I
B ind ing  Pos t  - J  PA-105
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S r v i t c h i n g  U n i t  S U - 1 0 !  e n a b l e s  t h e  o p e r a t o r  t o  f e e d .  e i t h e r  t h e  c a l i b r a t i n g
s i g n a l  f r o m  I m p u l s e  G e n e r a t o r  o r  t h e  i n t e r f e r e n c e  s i g n a l  f r o m  t h e  a n t e n n a
to  the  SIGNAL I I IPUT jack  on  the  f ron t  pane l  by  raeans  o f  e  togg le  swi tch
r a t h e r  t h a n  b y  c h a n g i n g  c a b l e s .  T h i s  u n i t  i s  a v a i l a b l e  a s  a n  a c c e s s o r y .

The input  impedance o f  the  I ' IF -101 fo r  a l l  f requency  ranges is  l0  ohms.
f n  o r d e r  t o  a c h j . e v e  e f f i c i e n t  e n e r g y  t r a n s f e r  f r o m  t h e  v e r t i c a l  a n d  t h e
l o o p  a n t e n n a s ,  c o u p l e r s  ( i m p e d a n c e  n a t c h i n g  d . e v i c e s )  a r e  f u r n i s h e d  a s
p a r t  o f  t h e s e  a n t e n n a s .  S i n c e  t h e  i m p e d a n c e  o f  t h e  a n t e n n a s  i . s  a  f u n c t i o n
of  f requencyr  na tc i r ing  t rans formers  are  used fo r  each f requency  range o f
t u n i n g  U n i t  T - A I N F - 1 0 5 .

T h e  v e r t i c a l  a n t e n n a  V A - 1 0 !  c o n s i s t s  o f  a  \ I "  c o f l a p s i b l e  r o d .  m o u n t e d .  o n
t o p  o f  i t s  c o u p l e r .  T h e  c o u p l e r  c o n t a i n s  s i x  a u t o t r a n s f o r n e r s ,  w h o s e  | 0
o h m  o u t p u t ,  b y  m e a n s  o f  a  s i x  p o s i t i o n  s r v i t c h ,  i s  c o n n e c t e i  t o  t h e  a n t e n n a
r e e e n f . a . r : l  e  I  n c n t o d  r r n  i h e  n n r r p f  9 1 .v v 4 }

S i m i l a r l y ,  t h e  l o o p  a n t e n n a  L P - 1 0 5  i s  r n o u n t e i .  o n  a  c o u p l e r  c o n t a i n i n g  t h e
a p p r o p r i a t e  n a t c h i n 6  n e t l o r k s .  T h e y  a r e  a l s o  s e l - e c t e d  f o r  t h e  p r o p e r
f r e q u e n c y  r a n g e  b y  m e a n s  o f  a  s i x  p o s i t i o n  s w i t c h .

l v l a g n e t i c  F i e l - d  P r o b e  M o d e l  L O - 1 0 5  i s  s i m i l a r  t o  l { a g n e t i c  F i e l d  P r o b e  } { o d e l
L { P - 1 0 5  e x c e p t  t } a t  i s  h a s  m o r e  i n d u c t a n c e  t h a n  t h e  l a t t e r  s o  a s  t o  p r o v i d e
e f f e c t i - v e  1 o w  f r e q u e n c y  p i c k u p .  S i n c e  l T o d e l  L 0 - 1 0 5  a n d  M P - I O J  a r e  o f  t h e
s a n e  p h y s i c a l  a p p e a r a n c e  } l a g n e t i c  F i e l d  P r o b e  } l o d e l  L 0 - 1 0 5  h a s  h a l f  i t s
' l  

n o n  n : i n t c d  r e d  t o  n r n w ' i  d e  e  s i  m n l e  m p a n s  n f  i d e n t i f i c a t i o n .

L i n e  P r o b e s  I ' { o d e l  L r \ - 1 0 !  a n d  L F - I O J  a r e  d e s i g n e d  f o r  l O  o h r o s  a n d . 5 0 O  o h m s
. i  m n p d r n n p  r p q n p n f  i  r r a l  r r '  r n h 6 \ ,  a r e  u s e d  i n  t h e  s a n e  m a n n e r  a s  L i n e  P r o b e s.  f r r e J

L L - 1 0 5  a n d  L H - 1 0 5 ,  a s  d e s c r i b e d  i n  t h e  i - n s t r u c t i - o n  m a n u a l  f o r  t h e  h i g h e r
f r o n r r o n n i  o q

ConCuct ed Measurement s (  Two Terminal-  VTVITI)

O n n n o n f  f  h a  i  m n r r - l  q o  a r A n o r : f . n r  n t r i n r r f  f  n  f  h a  q i  o n r l  ' i  n n r r i  r a n c n t n e l  oW V I I I I g V  U  U ] I L

/ -( ' l  o r : p t p r i  o n  t r r e  S a s i c  l , i e a s u r i n g  U n i t )  b y  m e a n s  o f  t h e  l - 8 "  c a b l e .  f n  a d d i -
l - i n n  n n n n o n *  + h e  a t t e n u a t o r  o u t p u t  t o  t h e  c o r r e s p o n d i n g  r e c e p t a c l e  o n  t h ev  a  v r r  t

r r r n i  n  o  . ' n i  f  h r r  p s s n s  o f  t L . e  6 "  c a b l e .  C o r : n e c t  t h e  s i g n a l  i n p u t  r e c e p t a c l ev  u r r r r l 6  q r r a  v

to  the  equ ipment  to  be  neasured as  shorvn  in  F j ,  gure  2  a f te r  ca l ib ra t ion  has
been per fo r ined.
m l 1 , r  * ] e a  a n r , ; ' . - . e n t  o n  a n d  a f t e r  i t  h a s  w a r n e d  u p ,  a d ; r - r s t  t h e  n e t e r  b a l a n c e
^ - ;  - ' r  r " ^ '  c o n t r o l - s  i o r  n e t e r  z e r o ,  T u r n  t h e  i m p u l s e  g e n e r a t o r  o n  a n do l l u  a s r v  4 u J u D U

a d j u s t  i t s  p u l s e  r e p e t i t i o n  r a t e  t o  a p p r o x i m a t e l y  I , 0 0 0  c y c l e s  p e r  s e c o n d .

F o r  C Y f  n e a s u r e m e n t  a d j u s t  t h e  f m p u l s c  G e n e r a t o r  o u t p u t  c o n t r o l s  t o  t h e
v a f u e  i n d i c a t e d  f o r  t h e  d e s i r e d  f r e q u e n c y  ( s e e  F i g u r e  1 ) .

S e t  t h e  s i g n a l  i n p u t  a t t e n u a t o r  t o  2 0  D B .  T u r n  t h e  b a n d . s w i t c h  o n  t h e  t u n i n g
u n i t  t o  t h e  p r o p e r  f r e q u e n c y  r a n g e  a n d  t u n e  t o  t h e  d e s i r e d  f r e q u e n c y .  T u r n
t h e  f u n c t i o n  s w i t c h  t o  i t s  p e a k  s e t t i n g  a n d  a d j u s t  t h e  g a i n  c o n t r o l  f o r
f u l l  s c a l e  i n d i c a t i o n  o n  t h e  l a r g e  m e t e r .

- 2 -



T h e  i n s t r u m e n t  n o w  h a s  a  f u l l  s c a l e  s e n s i t i v i t y  o f  l O O  n i c r o v o l t s  ( C W ) a s
a two- te r rn ina l  vacuum tube vo l tmeter .  3y  chang ing  the  a t tenuator  se t t ing
0 ,  4 O r  5 0  o r  B 0  D B  t h e  s e n s i t i v i t y  i s  c h a n g e d  t o  I O , 1 ' O O O ,  I O ' O O O  o r
1 0 0 r 0 0 0  n i c r o v o l t s  f u l l  s c a l e ,  r e s p e c t i - v e l y t  a s  s h o w n  i n  t h e  t a b l e  b e l o w .
Ca l ib ra t ion  by  neans o f  the  impu lse  no ise  s igna l  nus t  a t  a l l  t imes be  mad-e
wi th  the  func t ion  swi tch  in  the  PEAK pos i t ion ,  even though the  ins t runent  i s
b e i n g  c a l - i b r a t e d .  t o  b e  u s e d  f o r  c a r r i e r  m e a s u r e n e n t s .

SIGNAL INPUT ATTENUATOR FULL SCALE SENSITIV]TY

0 D 3
20 D3
40 DB
5o lr
BO D3

1 0
100

1000
10  ,000

100  ,000

Mi c rovo l - ts
Mi  c rovoL t  s
Mi crovol-  t  s
M i c r o v o l t s
Mi  c rovo l t  s

A f t e r  t h e  c a l i b r a t i o n  h a s  b e e n  p e r f o r m e d  c a r r i e r  m e a s u r e m e n t s  a r e  n o r n a l l y
t a k e n  w i t h  t h e  f u n c t i o n  s w i t c h  i n  t h e  C A R R I E R  p o s i t i o n .  R e a d i n g s  r n u s t  b e
t a k e n  i n  t h e  P E A K  p o s i t i o n ,  h o w e v e r ,  i t  t h e  p e a k  v a l - u e  o f  a  m o d u l a t e d
c a r r i e r  i s  t o  b e  m e a s u r e d .

T f  a o n q ' i  f  i r r i l r r  i n  e x c e s s  O f  t h a t  p r o C u c e d  b y  t h e  a b o v e  d e s c r i b e d  c a l i b r a -
r i n n  n r n n o r l r r r a  i s  d e s i r e d l  t h e  s e n s i t i v i t y  m a y  b e  i n c r e a s e d  b y  2 0  D B  a s
f o l l o w s :  S e t  s i g n a l  i n p u t  a t t e n u a t o r  t o  { O  D B  i n s t e a d  o f  2 0  D B  w h i l e
a o ' l i l ' r o , - i r n  r l r h i a  n n a n a A r r - ^  i n c r e a s e s  t h e  f u l r  s c a l _ e  s e n s i t i v i t v  o f  t h e} J r  v v s u u r  s  a r t u r  y a l D g D  u t l E  l _  u - J - I  D U a J _ g  i j g J l i j l _  u r  v  r  u J  v r  u l l E

i n s t r u m e n t t o  I r  f O ,  1 0 0 ,  1 t 0 0 0 ,  a n d  1 0 r 0 0 0  m i c r o v o l t s  r e s p e c t i v e l y  d e -
p e n d i n g  u p c n  t h e  s e t t i n g  o f  t h e  s i g n a l  i n p u t  a t t e n u a t o r .  T h e r e f o r e ,  r v h e n
f o l l o w i n g  t h i s  a l - t e r n a t e  c a l i b r a t i o n  p r o c e d u r e ,  d e d u c t  2 0  D B  f r o m  t h e
i n d . i c a t e d  r e a d i n g .  f n  t h e  o n e  m i - c r o v o l t  f u 1 1  s c a l e  p o s i t i o n ,  c o r r e c t i o n
f o r  r e s i d u a l  n o i s e  m a y  b e  a p p l i e d  a s  i n d i c a t e d  i n  t h e  i n s t r u c t i o n  m a n u a l -
f o r  t h e  N F  i 0 5 .

F o r  P E A K  m e a s u r e m e n t s  o f  b r o a d b a n d  n o i s e  t h e  s u b s t i t u t i o n  m e t h o d "  ( v i s u a l
o r  a u r a l )  i s  u s e d .  a s  d e s c r i b e d  i n  d e t a i l  i n  t h e  i n s t r u c t i o n  m a n u a l  f o r
t h e  N F - 1 0 ! .  T h e  r e a d i n g s  o f  b r o a d b a n d  n o i s e  a r e  a l w a y s  i n  t e r m s  o f  D B
a b o v e  I  m i c r o v o l t  p e r  r n e g a c y c l e  b a n d w i d t h .

Radiat ed l fea.surement s

I n  o r d e r  t o  n a k e  r a d i a t e d  m e a s u r e m e n t s ,  v e r t i c a L  a n t e n n a  M o d e l -  V A - 1 0 !  o r
l o o p  a n t e n n a  t r I o d e 1  L P - 1 0 5  a r e  u s e d  a s  p i c k - u p  d e v i c e s ,  I f  m e a s u r e m e n t s
a r e  c o n d u c t e d  i n  a  s h i e l d e d  r o o n ,  v e r t i c a l  a n t e n n a  M o d e l -  V A - I 0 5  i s
c o n m o n l y  e r n p l o y e d .  E x t e n d  t h e  v e r t i c a l  a n t e n n a  t o  i t s  f u l 1  l e n g t h  ( + t
i n c h e s ) .  f h e  b a s e  o f  t h e  c o u p l e r  m u s . t  b e  m o u n t e d  o n  a  n e t a f  p l a t e  a b o u t
l - 2 "  s q u a r e  ( n o t  f u r n i s h e d . ) ,  w h i c h  i s  b o n d e d  t o  t h e  m e t a l  b e n c h  t o p  b y
m p n . n s  o f  a  r : o n n e r  b o n d  s t r a n ' l  ? r r  n ' ' i ^ ^  5  + r ' n i c n l  s e t - r r n  i s  S h O V r n  i nq y  r e

Fi -gure  J .

C n n n p n i  t h p ' i m n t r ' l s o  o o n p r : f n r  n r r f n r r L  i n  f h o  c i o n a l  i n n r r i  r o n o n l - n n ' l  o  t ' ' l  ̂ -
\ r v

c a t e d  o n  t h e  B a s i c  [ f e a s u r i n g  U n i t )  b y  m e a n s  o f  t h e  1 8 "  c a b l e .  f n  a d d i t i o n ,
c o n n e c t  t h e  a t t e n u a t o r  o u t p u t  t o  t h e  c o r r e s p o n d i n g  r e c e p t a c l e  o n  t h e
f  r r n  i  n  c  r r n  i  f  h r r  n 1 g 3 n g  O f  t h e  6 n  C a b L  e  .w J

- ) -



T u r n  t h e  e q u i p m e n t  o n  a n d  a f t e r  i t  h a s  w a r r n e d  u p ,  a d j u s t  t h e  m e t e r
b a f a n c e  a n d  m e t e r  z e r o  c o n t r o l .  ? u r n  t h e  i n p u l s e  g e n e r a t o r  o n  a n d  a d j u s t
i t s  p u l s e  r e p e t i t i o n  r a t e  t o  a p p r o x i n a t e l y  1 0 o o  c y c l e s  p e r  s e c o n d ,

F o r  C W  m e a s u r e m e n t s  p r o c e e d  a s  f o l l o w s :
A d j u s t  t h e  i m p u l s e  g e n e r a t o r  o u t p u t  c o n t r o l s  t o  t h e  v a l u e  i n d i c a t e d  f o r
t h e  d e s i r e d  f r e q u e n c y  ( s e e  F i g u r e  1 ) .

S e t  t h e  s i g n a l  i n p u t  a t t e n u a t o r  t o  4 0  D B .  l u r n  t h e  b a n d s v r i t c h  o n  t h e
t u n i n g  u n i t  t o  t h e  p r o p e r  f r e q u e n c y  r a n . c e  a n C  t u n e  t o  t h e  d e s i r e d  f r e -
q u e n c y .  T u r n  t h e  f u n c t i o n  s v r i t c h  t o  i t s  p e a k  s e t i i n g  a n d  a d j u s t  t h e  g a i n
c o n t r o l  f o r  f u l l  s c a L e  i n d i c a t i o n  o n  t h e  l a r g e  m e t e r .  ? h e  t w o  t e r m i n a l
s e n s i t i v i t y  n o v r  b e c o m e s  a s  f o l l o r v s :

S I G}IAL
I}'iPUT
ATTEI' I .

FULL SCALE
SE]'{S I  ?IVITY

I  m i c r o v o l t
1 0  m i c r o v o l t s

1 O O  m i c r o v o l t s
1 O C O  n i c r o v o l t s

l 0  r 0 O O  m 1 c : ' o v o l - t s

ODB
2003
40DB
6ODB
80D3

f h e  a c t u a l  l e v e l -  i m p r e s s e d  a c r o s s  t h e  i n p u t  t e r m i n a l - s  o f  t h e  i n s t r u m e n t
w i l - l  n o w  b e  2 0  l B  l e s s  t h a n  t h e  s u m  o f  t h e  s i g n a l  i n p u t  a t t e n u a t o r  a n C
r o f  o n  r a ^ n i  r ar  e @ u r r a 6 .

D i s c o n n e c t  t h e  1 8 "  c a b l e  f r o r n  t h e  s i g n a l  i n p u t  r e c e p t a c l e  a n d  . L n  i t s  p l a c e
c o n n e c t  t h e  p i c k - u p  d e v i c e  ( v . t - r o 5 )  b y  m e a n s  o f  t h e  j o  f t .  c a b l e . *  s e t
t h e  b a n d s w i t c h  o f  t h e  c o u p l e r  t o  t h e  d e s i r e d  f r e q u e n c y  r a n g e

In  order  to  read nar ro l  band CI t  rad ia tec i  s igna ls  the  an tenna fac to rs  as
s h o w n  i n  F i g u r e s  4  o r  5  m u s t  b e  a p p l i e C  t o  t h e  i n s t r u m e n t  r e a d i n g .  T h e s e
a n t e n n a  f a c t o r s  i n d i c a t e  t h e  v o l t a g e  t r a n s f o r m a t i o n  r a t i o  i n  t h e  m a t c h i n g
t r a n s f o r m e r s  n e c e s s a r y  t o  c o n v e r t  t h e  a n t e n n a  i m p e d a n c e  t o  ! O  o h r n s  a s  r e -
q u i r e d  b y  t h e  i n p u t  i n p e d a n c e  o f  t h e  i n s t n r m e n t .  T h e  a c t u a l  t r a n s f o r m a t i o n
r a t i o  s h o w n  i n  F i g .  {  a n d  I  i s  2 0  D B  g r e a t e r  t h a n  t h e  n u m b e r  s h o w n .  H o w e v e r ,
s i n c e  t h e  i n s t r u m e n t  w a s  s e n s i t i z e d  b y  2 C  D B ,  2 0  D B  l v a s  r e m o v e d  f r o m  t h e
a n t e n n a  p u b l i s h e d  f a c t o r .  T h i s  w i f l  n o w  p r o v i d e  t h e  c o r r e c t  r a d i a t e d  r e a d -
i n g  a s  t h e  s u n  o f  t h e  v e : ' t i c a l -  a n t e n n a  f a c t o r ,  t h e  s i g n a l  i n p u t  a t t e n u a t o r
a n i  t h e  m e t e r  i n d i c a t i o n .

C h e c k  b y  m e a n s  o f  t h e  t u n i n g  a d j u s t m e n t  o n  t h e  t u n i n g  u n i t  t h a t  t h e  d e -
s i r e d  s i g n a l  p r o d u c e s  m a x i m u m  m e t e r  d d f l e c t i o n .  f t  m a y  b e  n e c e s s a r y  t o
c h a n g e  t h e  i n p u t  a t t e n u a t o r  s e t t i n g  i n  o r d e r  t o  a c h i e v e  a n  " o n  s c a } e "
r n e t e r  r e a d i n g .  f f  i n  t u n i n g  t o  t h e  s i g n a l  t o  b e  n e a s u r e d  a n  a p p r e c i a b l e
d e p a r t u r e  f r o m  t h e  o r i g i n a l  c a l i b r a t i n g  f r e q u e n c y  w e s  r e q u i r e d ,  c o n s u l t
t h e  c a l i b r a t i o n  c h a r t  ( F i g u r e  1 )  a n d ,  i f  n e c e s s a r y ,  c a l i b r a t e  a t  t h e  n e w
f r e q u e n c y .  A C d  t o  t h e  s u m  o f  t h e  m e t e r  a n d  s i g n a l  i n p u t  a t t e n u a t o r  r e a d -
i n g s ( i n  D B )  t h e  a n t e n n a  f a c t o r  o f  F i g u r e  { .  T h e  r e a d i n g  t h u s  o b t a i n e d  i n
l B  a b o v e  o n e  m i c r o v o l - t  c o n s t i t u t e s  t h e  a n t e n n a  i n d u c e d .  v o l t a g e .

{ t T h i  c  c f  o n  n n r :  h a  q n n n n n l

u n i t  S U - 1 0 5 ,  a v a i l a b L e  a s
i s h e d  n o r e  c o n v e n i e n t l y  b y  m e a n s

e h  o ^ ^ 6 c o n n r  i  f , g g g .

o f  s w i t c h i n g
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F o r  m e a s u r e m e n t  o f  b r o a d b a n d  n o i s e  t h e  s u b s t i t u t i o n  r n e t h o d  ( v i s u a l  o r
^ , , - ^ 1 \  ; ^  . , ^ ^ rd.urdr - r ,  rD  usc t r  &s  descr ibed in  the  ins t ruc t ion  nanua]  fo r  the  l ' lF -101.
The read ings  o f  b roadband no ise  are  a lways  in  tc rms o f  DB above one
r n i c r o v o l t  p e r  n e g a c y c l e  b a n d . w i d t h .  A d d  t o  t h e  r e s u l t  o f  t h e  s u b s t i t u t i o n
measurement  the  an tenna fac to r  in  F igure  { ,  p lus  a  cons tan t  o f  20  03 .

When nak ing  broadband rad ia ted  measureraents  the  subs t i tu t ion  ne thod must
be  employed.  In  th is  roe thod the  ind j -ca t ion  ob ta ined f ron  the  unknown
r a d i a t e d  s i g n a l  i s  m a t c h e d  b y  t h e  b u i l t - i n  i m p u l s e  g e n e r a t o r .  T h e  u n k n o w n
rad ia ted  s igna l  i s  p icked.  up  by  the  an tenna then fed  to  the  ins t ru rnent
th rough the  an tenna match ing  ne tworks  necessary  to  conver t  the  an tenna
i n p e d . a . n c e .  T h e  s u b s t i t u t i o n  i r n p u l s e  g e n e r a t o r  s i g n a l  h o w e v e r  i s  f e d
d i r e c t l y  t o  t h e  i n p u t  t e r m i - n a l s  o f  t h e  i n s t r u n e n t .  T h e  r e s u l t  o f  t h i s  i s
tha t  the  fu l l  t rans format ion  ra t i -o  o f  the  an tenna match ing  ne tworks  must
b e  a d d e d  t o  t h e  i m p u l s e  g e n e r a t o r  ] e v e l  i n  o r d e r  t o  i n d i c a t e  t h e  t r u e
r a d i a t e d .  s i g n a l  a p p e a r i n g  a t  t h e  a n t e n n a .  f t  i s  f o r  t h i s  r e a s o n  t h a t
subs t j - tu t ion  measurements  taken w i th  Tun ing  Un i t  f -A /NF-10!  requ i re  the
a d d r t i o n  o f  2 0  D 3  t o  t h e  a n t e n n a  f a c t o r .

I f  f o r  e i t h e r ' C l V  o r  b r o a d b a n d  n o i s e  m e a s u r e r n e n t s  t h e  l o o p  a n t e n n a  ( t P - 1 0 5 )
i  c  l n  l ' o  a m n ' l  n r r a d  r a f  o r  * n  I 1 - i  c r r r o  (  f n r  f 1 6 6  v , r ' 1 . , - ' . 1 , i 7  . , ; t : , ) - 1 n A  - f a C t O f  W h g f e -e  )  L v L  v r f v - / _ v r , , r  . , : r v u  l r r s

ever  F igure  {  i sment ioned above.

F o r  m e a s u r e m e n t  o f  f i e l d  s t r e n g t h  i n  m i c r o v o l t s  p e r  n n e t e r  r e f e r  t o  t h e
n e x t  s e c t i o n .

F i e l d .  s t r e n g t h  m e a s u r e f , t e n t s  m a y  b e  c o n d u c t e d  b y  m e a n s  o f  e i t h e r  t h e  l o o p
o r  t h e  v e r t i c a l -  a n t e n n a .  P . e s u l t s  o b t a i n e d  w h e n  u s i n g  t h e  l o o p  a n t e n n a
v r i l l  b e  n o r e  a c c u r a t e  s i n c e  t h e y  a r e  e s s e n t i a f l y  i n d e p e n d e n t  o f  g r o r r n d
cons  j -s tency  and he igh t  above ground.  On the  o ther  hand a  d . i sadvantage '  o . f
t h e  l o o p  a n t e n n a ,  e s p e c i a l l y  a t  t h e  l o l e r  f r e q u e n c i e s ,  i s  i t s  s m a l l  e f f e c -
t i v e  h e i g h t  c o m p a r e d  t o  t h a t  o f  t h e  v e r t i c a l  a n t e n n a .  F o r  t h e s e  r e a s o n s ,
u s e  t h e  l o o p  a n t e n n a  f o r  f i e l d  s t r e n 6 l t h  m e a s u r e m e n t s  w h e n e v e r  t h e  s i g n a l
l e v e l  i s  s u f f i c i e n t  t o  p r o d u c e  a n  a d e q u a t e  i n d i c a t i o n .  S i n c e  t h e  l o o p
a n t e n n a  i s  a  d i r e c t i v e  d e v i c e ,  i t  m u s t  b e  r o t a t e d .  f o r  m a x i m u m  p i c k u p  a s
ind . ica t  ed .  by  th  e  met  e r .

I f  a  l o w  s i g n a l  ] e v e l  r n a k e s  t h e  u s e  o f  t h e  v e r t i c a l  a n t e n n a  n e c e s s a r y ,
i t  i - s  r e c o m m e n d . e d  t h a t  t h e  a n t e n n a  b e  l o c a t e d  o v e r  t h e  c e n t e r  o f  a  n e t -
work  o f  v r i res  p laced on  the  ground.  and cover ing  an  area  o f  approx imate ly
B O O  s q u a r e  f e e t .  T h e  b a s e  o f  l h e  a n t e n n a  c o u p l e r  n u s t  b e  c o n n e c t e d  t o
t h e  g l o u n d  n e t w o r k  b y  a  s i d e  b o n d i n g  s t r a p .

T n  s n ' i  t e  n f  t h c  n r e c : u t i  n n  n f  s n r e a d i r r  s  a  r " r o u n d  w i r e  n e t w o r k  i t  i s  r e c o m -f r r  u _ y 4

m e n d e d  t h a t  f o r  g r e a t e r  a c c u r a c y ,  t h e  v e r t i c a l  a n t e n n a  b e  c a l i b r a t e d  b y
m e a n s  o f  t h e l o o p  a n t e n n a  a t  o r  n e a r  t h e  f r e q u e n c y  t o  b e  m e a s u r e d .

T h e  c a l - i b r a t i o n  p r o c e d u r e  i s  t h e  s a n e  a s  t h a t  d e s c r i b e d  i n  t h e  p r e v i o u s
s e c t i o n  o n  r a d i a t e d  r n e a s u r e r n e n t s .  I n  o r d e r  t o  o b t a i n  f i e l d  s t r e n g t h  i n
D 3  a b o v e  o n e  n i c r o v o L t  p e r  n e t e r ,  r e f e r  t o  F i g u r e  {  f o r  t h e  v e r t i c a l  a n -
t e n n a  a n d  F i g u r e  !  f o r  t h e  l o o p  a n t e n n a .  A C d  6  D B  ( t h e  e f f e c t i v e  h e i g h t
o f  a  4 1 ' t  r o d )  t o  t n e  r e a d . i n g s  o b t a i n e d  u s i n g  F i 6 ' u r e  z | .
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C i r c u i t  D e s c r i p t i o n

The f requency  range o f  0 .150 Mc to  30  l f c  i s  d iv ided in to  s ix  tu r re t
sw i tched bands us ing  rF  f rec luenc ies  o f  0 .  a , rzJ  and.  1 .500 Mc.  The proper
i n t e r m e d i a t e  f r e q r : e n c y  i s  c h o s e n  a u t o n a t i c a l l y  b y  t h e  b a n d s w i t c h i n g  t u r r e t .

SAND

I
2
1

+
5
6

0 . 1 5 0
n  7An .

0 . 8 7 0
2 , L
5 . 2

1 2 . 5

t o  O . 1 5 O
t o  0 . 8 7 0
t o  2 . I
t o  5 . 2
t o  1 2 . 5
t o  1 0

o , 4 5 5  M C
1 . 5 0 0  M c
0 .455  l v l 0
1 .500 hIc
1 . 6 0 0  M c
1 . 5 0 0  M c

FDIAATITT}TA\f
r  r r l q v  l j r  v  I l- -t|

MC
1,?n

l f n

l,i n

MC
l f ,n
tuv

Ihe  input  s igna l ,  a f te r  pass ing  th rough the  s igna l  inpu t  a t tenuator  in
t h e  B a s i c  M e a s u r i n g  U n i t r  i s  a p p l i e d  t o  a  t u n e d  c i r c u i t  p r o c e e d i n g  a n  R F
A n p l i f i e r ,  u s i n g  a  t y p e  J / 0 2  p e n t o d e .  T h e  s i g n a l  i s  t h e n  f e d  t o  t h e  t u n e d
n i x e r  s t a g e  e n p l o y i n g  a  5 e 7 5  t u b e  w h e r e  i t  i s  m i x e d  w i t h  t h e . l o c a l
o s c i l L a t o r  v o l t a g e .  T h e  l - o c a 1  o s c i l l a t o r  e n p l o y e s  a  5 7 0 2  a n d , o p e r a t e s
above the  s igna l  f requency  by  an  amount  equa l  to  the  IF  f requency .  The
r e s u l t i n g  I F  s i g n a l  i s  a u r p l i f i e d  b y  t h e  c o r r e s p o n d i n g  f F  a m p l i f i e r .  E a c h
IF  ampl i f ie r  cons is ts  o f  4  doub le  tub .ed .  s tages  us ing  53J5 tubes .  A
schenat ic  d iagran  o f  Tun ing  Un i t  T -A/NF- I0 !  i s  shown in  F igure  5 .

-5 -



CALIBRATION SET-UP FOR VERTICAL ANTENNA VA.I05

The test procedure used to deterrnine the vert ical  antenna
factor is shown on drawing #A9400.

The cal ibrat ion charts furnished with our vert ical  antenna
indicates the vol tage transformation rat ios vs. f requency of the
antenna coupler.  When the switching units are placed in posit ion
rrCtr,  the Ntr.-105 reads the signal direct ly frorn a standard signal
generator.  

' \ r /hen 
the switching units are placed in posit ion rrBtt ,

the NF-105 reads the signal af ter the transforrnat ion of the ver-
t ical  antenna coupler.  The di f ference between the reading obtained
with the switches in posit ions rrBrr and t tcrr  is the vert ical  antenna
factor.  The nurnber thus obtained is the number shown on the ver-
t ical  antenna charts + Z0 DB. For instance, at 150 KC, the read-
ing after the coupler will appear approxirnately 39 DB below that
of the straight through sett ing.

6 A
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PARTS L IST FOR TUNING UNIT
}IODEL T-A /} IF- 1O q

I . CAPAC IT  ORS

H d l  \ a r n  h ^  I

Y1-:--i3j:l:.

c70o
c701
c702
c703
c704
nTnq

c706
c707
c70g
c709
c7L0
c7I1
c7L2.A
c7r2B
v ( L . V

c713
C71i+
\ ' l L )

c7l:6
e 7 1 7
r r l l  R

c719
c720
c72L
v  1 1 1

v  [ 4 J

c72\
c725
c726
v [ < l

c72B
c72g
c730
c73L
c732
F '7  aaV I J J

c734
(1'7 1C,v  I  J /

c736
c73T
e?38
c739
cTLo
c741
c742

D e s  c r i l t  i  o n

5 -  25 mmf.  eeramic t r immer
I  5  m m f  n p n q m i  n

5 - 25 mmf . eernnig trirnner
I  6  m m f  n a r a m i  n

t  e s r  | 4 r r r v

5 - 25 mmf, ceramic tr immer
I  5  m m f  e e r a m i  n

5 - 25 nnt cerarnic trimner
' )  

5  m m r r  c a r o m i  c

5 - 25 mmf . r-elnpis trimmer/  4 /  ' t e 4 1  
t

I  5  m m f  ^ o r o n i  n

5 - 25 nnt . cera,nie trirnrner
' l  (  m m f  n o r a m i  n

10-290 mmf, variable air
IO-290 nnmf , variabLe air
10-290 mmf , rrariabl-e air
.OI mmf , 3OOV ceramic d.isc
L47O mrnf , 2{0, ceramic
"01 runf , 300V, cerarnic d.isc
.01 nmf, 300V, ceramic disc
2OO mrnf , 5/0, 5OOV d"ura mica
2OO rnmf , Jft, )OOV, d.ura mica
(  m m f  n a r o n i n
/  

. ra .LL

2 wnf , ceramic
2 mmf , cera:nic
,-2, mni,f , ceramic trimmer
15 runf, cerarnic
5-25 nmf, eeramic trimmer
5 nmf, ceramic
5-25 rwnf, ceramic trinmer
) mmf, ceranic
9-25 mnt, ceramic trimmer
ll runf, cerarnic
5-25 mrnf ,, cerarnic trirnmer
1l runf , cerarnic
5-25 nrnf , cerarnic trl-nnmer
15 nnf, ceraruic
.OI rnrnf , 3OOV ceramic dj-sc
.Ol- runf , 3OOV, ceramic disc
.OJ- mrnf , 3O0V, ceramic d.isc
.OL mnf , 3OOV, cerarnic disc
5-25 nmf , cerarnlc trfunmer
33 nrtrf, 5fi, cernmic
5-25 tnmf , cerarnlc trirnmer
\3 nmt, zS, 5oov, dura mica
J-ZJ awf , cerarnic trimner

Par t  0 f

tuned. ckt.
il

l l

l l

t l

t l

l l

l l

t l

t !

l l

l l

P  l i r  t T \ r n a r

t l

l l

t l

il

t l

Tuned. ckt.
l l

t t

il

t l

l l

l l

t l

l l

l l

l l

il

t l

l r

il

il

l l

P  F  T \ r n a r

il

l l

t t

Tuned.
I t

t t

I t

t l

ckt .



I. CAPACITON,S

Ref" Symbol

e743
c744
CTI+5
cTro
c75r
c752
c753
cT54
c755
c756
c757
nzcA

c759
c760
c76t
c752
c763
c76t+
c765
c765
c76T
e768
c769
cT70
c77r
c772
c773
c774
c775
c776
tt.l.l.lv l l l

c77B
W I  I >

c78o
c7B1
c782
c783
c7B4
c785
c7%
c787
c?88
CTBg
L  t y v

cTgL
v  ( > 1

c793
c79\

(continued. )

Description

l-5 nmf, lB, cerarnic
5-25 mmf, ceramic trlnmer
15 nnf , cera:ale
5-25 nmf , cerarnlc tr1mmer
15 mnf . cera"mie
J-ZJ rwnf , eera"nic r-rinmer

5 mmf, ceremic
2, nwf , 500V, cera'nLc
25 rlwf , 5O0V, ceranl::
ILB nmf , zfi, SoaV d.ura nlea
B0 mmf , 2.$, }OoV, dura mica
54O rnmf, 4, SOoV d.ura mica
4Bo mrnt, 2%, 5OOV, dura mj-ca
950 rnnf, $, 5oov, dura mj-ea
2O2O nmf ,fi, 5OOV d.ura mica
"01 emf, JOOV, cerarnic d.isc
.01 nmf, 300V, ceramlc dlsc
.47 mrnf, IOOV, electrolytlc
.4J rnmf, 200V, electrolytic
5OO mnf , ceramic feed.-thru
.OO1 nmf, 3OOV, ceranl.c d.isc
2lO runf , 50OV, d.ura mica
,01 nmf, 3OOV, ceranic disc
500 runf, 500V, cerarnlc feed.-thru
.OOI runf, 3OOV, cere.rnic d.isc
.01 mmf, 3OOV, eeranic d.isc
.01 runf , 3OOV, cerarnlc d.1sc
5OO mmf, 5OOV, ceranuie feed.-thn:.
250 trutrf )OOV, d.ura mica
250 mnf, 500V, dura nlca
.QQlmrnf,  300V, ceranic disc
.01 runf,  3OOV, cernmic dise
"OOJ-lnmf, 3OOV cernmlc d.lsc
"01 mmf, 3OOV, ceramlc d.ise
.01 rnrnf , 3OOV, cerarnj.c d.isc
500 mmf, 500V. eerarnlc feed.-thru
25O nnf , 5O0V, d.u::a mica
2JO nmf, 500V, dura nica
.OOhnnf, 3O0V cera'nic disc
.QQlnrnf, 3O0V, ceranic d.isc
.01 nmf, 300V, cer'anic dlsc
5OO rnnf, !OOV. cerqmic feed.-thru
2JO mm!, 5O0V d.ura mica
250 mmf- 500V, dura mica
.OOInm.f, 300V, ,;,eranic d,lsc
.OI mmf , 300V, ceramle d.lsc
.01 mmf , 300V, ceramic d.isc
500 mmf, 50OV ceramic feed.-thru

Part of
t r

t l

l l

t t

fi

l l

I

R.F.Tuner

T\rned. ckt.
l t

l l

I t

1 l

I t

R.F.f \ : .ner
l t

l l

l t

1.6 Mc IF Anp.
t l

il

l l

t i

f t

I

il

t l

t l

l l

il

I t

l l

t l

l l

t t

f t

I t

t l

l l

r

t l

I A tlt- Trr A--
4 . v r-^v !l dlrJv .



I. CAPACIIOR^S (contlnued.)

Ref. Syrnbol

c795
c796
c797
c798
c799
cBo0
cB01
cB02
c8o3
cB04
cBo5
cB05
cBoT
cBoB
cBog
cBI0
aQ.r r

cBl-2
cBr3
cBI4
nA'r q

c81.6
n Q r  zwur I

cB18
cBlg
cB20
c821
c822
cBz3
cB2l+
cB25
c826
c1z7
CB2B
c1zg
cB3o
cB31
cB32
cB33

Deseription

"OI mmf, 3OOV ceramie disc
2O0 mmf, 5OOV, d.ura mica
5OO nnf, 5OOV, eerarnle feed. thru
820 mmf , !OOV, drrra mica
.Oolmmf, 3OOV, cera"mie d.isc
"01 mmf., 3OOV, ceramic disc

500 nmf, 500V, ceramie feed-thru
,0Otnmf, 3OOV, eerarnic d.isc
.01 rnmf, 3OOV, cerarnj.c disc
.Ol nmf, 3OOV, ceranie disc

50O mnf, 50OV cera:nic feed-thru
510 mrof, 50OV, dura mica
5I0 nmf, 5O0V, dura mica
.01 mmf, 300V, eeramic d.isc
.Oo1runf, 300V, ceramic disc
.OoJ-luaf. 3OOV, ceramic d.isc
.O1 mmf, 3OOV, e.eraruic disc
.01. mmf, 3OOV, :eramie d.isc

lOO nnf , 5@V, cerarnie feeC-thru
510 nnf, SOOV d.ura mica
510 mnf, 50OV, dura mica
.OO1:r.nlrf, 300V, cerarnie disc
.Ol mmf -, 3OOV. eeramic disc
.OI mf 3OOV, cerarcj-c disc
5OO rnmf, !OOV, cera:nie feed.-thru
.01 nnf, 300V, ceramic dlsc
510 mnf, ,OOV, dura mica

510 mmf, 50OV, dura mica
.OOlnnf ,30OV, eeranic disc
.01 mlnf , 3OOV, cerarnic disc
.OI mmf, 30OV cerarnic disc
5OO rrurf, )OOV, ceramic feed-thru
.01 mmf, 3OOV, cerallic disc
5IO runf, 50OV d.ura mica
.Ol- mmf , 3OOV cerernic
.OI mnf 3OOV, cera.raic
.01 mmf, 3OOV cerarnic
lOO mrof, ,OOV. ceramic feed.-thru
500 mmf, SOOV ceramic feed.-thru

Part of

)+55 Arnp.

t t

l l

I t

t t

l r

t l

l l

t l

n

l i

I

t l

l l

l t

t l

KC IF
l l

I

n

t h

+>>

MC IF

Anp.
Anp.

anp.

t l

I t

l l

r4c tF
KC IF
l t



r I .  JACKS

u a f  \ \ r h h A  I

T ? n n

J7O1
J702
1 ' 7  n 7

1 ' 7 ^ ' A

1 ' t  n A

t  ( v  !

I I I .  I N I U C T O R S

Ref ,  Synbo l

t700
1701
L702
LTot
L704
L705
L706
L7 a7
i708
L70g
1 7 1 0
1 7 1 1

rV. PILOT LAMPS

Ref .  Symbo I

LP7O0
LP701

D e s  c r i p t  i  o n

uG-2gl-iU
C o n n e c t o r ,  C o a x i a l  I
C o n n e c t o r ,  C o a x i a l ;
C o n n e c t o r ,  C o a x i a l ;
C o n n e c t o r ,  C o a x i a l ;
C o n n e c t o r ,  F e m a l e  I
C o n n e c t o r ,  C o a x i a l  ;
C o n n e c t o r .  C o a x i a l  ;

T)es  n  r " i  n t  i  on+ P v - v

+ ,
l h n r l f  ^ h  k 6

I n p u t  c h c k e
C a t h o d e  c o i l -
F i l a m e n t  c h c k e
I i l a n e n t  c h o k e
f i i a m e n t  c h o k e
F i  ia rnent  choke
5 ' i lanent  ohoke
F i l a n e n t  c h o k e
F i - lanent  choke
F i lanent  choke
tr ' i  lament choke

' l l e e  
n r i  n f  i  n n

T ^ - -  \ T ^  A 1
! @ r u !  r r u .  + l
T  ̂ * -  t { ^  A 1
. u o u r P  r r v .  + l

Type trrIB
Type MB
Bype lvB
lype li13

Coax ia l  P lug- In
Type Ml
Type lvt3

Par t  o f

A n t .  C o n n .
455 xC rF
t_.5 Mc r r
R . F .  f n p u t
S w i t c h i n g  B o x
TII  l , \nr *  nrr  *v u u P s u

4t5 Kc I r
i .6  lv lc  rF

Par t  o f

1 . 6  M C  r F
,4 E q. I"\ TIT
+ )  )  L \ v

H  X  ' t ' 1 1 h 6 n

l l

t l

t t

1 . 5  M C  I F
t l

f l

I t r q  T { C  T T I

I t

l r

Par t  o f

R . F .  T u n e r
I t

IF

I 0



V. CO]INECTORS

Ref .  Synbo l

D 7 n  1

P 7 0 2
P701
P704
P7o5
D'7 n'7

P708

D e s  c r i p t  i o n

P lug ,  Coax ia l ;  Type Iv lB
P l u g ,  C o a x i a l ;  T y p e  M B
P1ug,  Coax ia l ;  Type lv lS
P1ug,  Coax ia l ;  Type I13
P l u g ,  C o a x i a l ;  T y p e  M B
Plug,  Coax ia l ;  Type I {3
C o n n e c t o r l  P i n ,  F e m a l e

Des c r i .p t  i  on

Par t  o f

455 KC rF
1 . 5  M C  I F
R . F .  f n p u t
IF Output
455 KC rF
1 . 6  M C  r F
Main  un i t  p lug

Part of

T u n e d  C k t .
l l

l l

R.F.Tuner
t l

t l

l l

l l

l l

I t

t l

J '

Tuned ckt.
t l

il

t l

l t

R.F.T\rner
f l

l l

1.5 MC rr
t t

VI .  RESISTORS

Ref.  Synbol

R700
R701
R702
R703
R?04
Rro5
r{ ( \Jo

wo7
RTOB
w09
n:r1o
n711
Kl12
R:rl3
R:r14
R715
R716
R718
R719
Rr2O
Rr21
R722
R723
R724
Kl25
Kl26
Nl27
Kl28
w29
RT30
n:r31
R732
R733
8734
R735
r { rJO

J5 ohms,  I / .2
110 ohrns,  \ / .2
1 1 0  o h m s ,  I / 2
15O ohms, 1G/,
lOK ohms, 104,
IK ohms, 1C4,
22O ohms, 1"04,
22O ohms, 104,
lOK ohms, lC4,
22OK obms , 

'ICfo

470 ohms, I@,
22K ohms, IO4,
IK ohms, 1t'0,
L.5K ohms ,  16
I "5K  ohms ,  16 . ,
1 .5K  ohms ,  IC%,
L?K ohrns,  I&,
150 ohms,  i@,
4.zK ohuu. , r4,
150 ohms, 10fr
fM ohms, lCry',
LOOK ohnrs, L&,
l-K ohnrs, 1OS,
39O ohms, 10fr,
IM ohns, 1@,
4?t< ohms, 1oS,
IK ohms, 10ft,
390 ohns- 1S,
l+?r ohms, 10fi,
lM ohms, 1O/,
22OK ohns, L4,
470 ohms, 1@,
390 ohms, IOfi,
47f ohms, 1OS,
4?o ohns, 1oS,
580 ohns, 1G$,

w, Jy'o carbon
w r lOy'o carbon

. ^ J
w  t I U T ,  C a r D O n

tv, earbon

t*, carbon

Fn, carbon

?*, carbon

4w, carDon

?*, carbon

7n, earcon

7v, caroon

ir, carbon

fwr carbon

?w ea.rDon

?*, 
carbon

?*, carDon

7*, carbon
iv, earbon
2rr , cartbon
&t, carbon

|v, earbon

f,v, earbcrn

fw, carbon
{, caroon

?n, carbon

7, caroon

fwr carbon

e$, caroon

fw, carbon

?v, carDon

{: carnon

i*, carbon

?*, 
carbon

2W, CarDOn
fv, carbon

*n, cart,on

I }



VI .  RESISTORS (eont inued. )

Ref. Synbol

Rf37
R738
R739
R740
R741
R742
R743
R7rr4
n)t,
K()+6
n:rl+?
R748
Kl)+9
R750
R751
Kt52
R753
Kl54
Kl5'
x-(16
R757
R75B
Ktrg
R75o
R:r51
KT62
Kt6.3
R764
Kr65
R766
w67
n?58
K769
n:r70
rr71
w72
Kt73
KT?+

VII.  SSIITCHES

8ef.  Synbol

s70r
s702

Deseriptlon
+

15K oh.m,s,
15O ohms,
7.5K ohnE,
1O0K ohms,
lM ohrlts]r
1.K ohrns,
iOO oh:ns,
22.K ohmsr
l-tvl ohms,
15K ohms,
15K ohms,
]K oh:ns,
1O0 ohms,
22K obms,
15K ohms,
)^TO ohms,
15k ohms,
iOO ohm;,
22K oh.ms,
l)K obms,
15f ohrns,
4zo ohms,
5Bo ohms,
7,5K ohms,
\To ohns,
IOOK ohms,
IOOK ohns,
1OOK obms,
1OOK ohms,
IOOK ohns,
1OOK obms,
1.666 ohras,
4.7K otuas,
t+l obns,
l. lK ohns,
4?r ohms,
4Tr ohms,
47rc ohrns,

Descr ip t ion

SPDT
lTafer  Swi tchr  JPDTT
llA6reT

hrt 0f

1 . 5  M C  I F
+110 V line

f t

LCC Ln rF
- / / ,  . rv  ^L

LcC Ln rn
a t t t  , L v  L l

l l

l l

t l

l l

t ?

t l

t l

l l

l t

l l

t l

l l

l l

tl

t ?

il

l l

I t

f l

r

l l

1"6 I'4C IF
l l

t l

l t

t l

l l

f\rned. ckt.
R.F.Puner
TunecL ckt.
455 rc rr

t l

l l

Part of

R .F .  Tuner

IF Amplif ier

16, iv, carbon
Iq fw, carbon
1O w, wire wound
I4, *, carbon

I&, fw, carbon
I(p, L{, carbon
J.Cs, F, carbon
IS, iv'  carbon
Iff i ,  iv, carbon
IAft, *, carbon
16., iv, carbon
IAh, *, carbon

IUft,in, carbon
IW, in, carbon
16, itt, carbon
LAb, tv, carbon
t$rin ' earbon

LUb r*, carbon
-4, F, carbon
I&,*Y, carbon
LC..s,*u', carbon
L$, lv, carbon
L6, *v, carbon
16., Ev, carbon
LAb, t*, carbon
LAfr., *, carbon'LAfr, 

i't ' earbon
IAb, t,t ' garbon
IUh., *, carbon
I&, *, carbon
J.:Ab, F, carbon
16, I, carbon
\6., *, carbon
Lq tw, carbon
14., F ' carbon
L6, *, carbon
Igfr, ?, carbon
LCft, i w, carbon

L 2

2  S e c t i o n ,



VTT. TRANSFORMERS

Ref .  Symbol

TTOO
TTOr-
T702
r703
T704
T705
1706
T707
rToB
1709
TTrO
T7l-1
T7l.2
17r3
T7r-4
T7L'
T7l.6
r717

T7}B
rn7'l o

T720
T72L
TT22
T723
T724
T725

IX.  TUBES

Ref .  Symbo]

v700
v701
Y7 02
v701
v704
v705
v7o5
v707
v70B
v709
v710

D e s  c r i p t  i  o n

IF transforrner, A6OTB
IF transformer, MO|B
IF transforner, A5O7B
IF transformer, 15O76
fF transformer, A6077
IF transfonner, ASOTI
IF transformer, L5O7T
IF transformer, A607,
Input transforrner
Input transformer
Input transforrner
Input transforrner:
input transfo.rme r
lnput transforner
Input transformer
Input transfo.r'mer
Input transforrner
lnput transformer
Input transformer
Input +-ransfcrrner
Input transformer
Inprrt transformer
Input trarrsformer
lnput transformer
Input transfonner
Input transforrner

Par t  o f

1 .6  Mi  IF
I t

I t

l+55 tcl .1..r
t t

t :

t l

Turred ek-;..

Par t  o fT ) o q  n r i  n l -  i  n n
r v v v f  r  v  v r v . r

F' '7el2
t  |  " '

q 7  A A
) t v 1

\ 7  0 2
t  |  " *

/ = + /
o 5 J  O
a n - a
O D J  O

Ap..1 tr
v ! u  v

a ^  +  a
bt 'J  b
a ^  +  /
OjJJ Q.
/ n t /

o5J  O
a ^ , 4
ol1J O
/ ^  -  a
h H  t h

R . F .  c k t .
t l

il

1 . 6  M C  I F
l l

l l

t l

455 KC rF
t l

I t

I t

t 1



CALIBRATION CHART FORTUNTNC UNIT T-AINF-105

SERIAI NO.';5?5

i)PinsE
LEVEI.
ABOVI T

GE:i.
It DB
uv/tm

I  4 P t r t \ x

LEVEL IN
ABOVE 1

GEN.
Its

uv/vC

r;{PLf.SE
LEVEI, IN
ABOVE }

CEN.
Its

uvllC

I

8 0 . 0

(Mc )

t ,
I
I F

. ? , 2 5  I  e l .  o I . 1 8 0 ,  0 8 . 0 "7\ ;

.25o t \1 .0 1 . 3 9 . O 7q L;

c z l ) R7 r'\ L . )
l  / .  ) 7r; \

? n n q z n 1 1r o  I l ' ) .  v 1 1 . 0 '7; E,

325 L . 9 a Q n 12  .0 7q ta

.  JOU 8 1 r . 0 2 . L q n n 12.7 "7E s:

.360 8 0 . 0 2 . 1 J 6 . a L2.7 7C ri

.L00 7 9 . A 2J+ 'ltr A l ) . u 7 q q

.l+50 7R :: 2 . 7 7 i . o 19 .c 7E; t:

7 e n 3 . 0 75.c ) Z L t t J 7 t i

.  )ou 7R / t . l
) c 4 7 i . o 2 ! . 0 '7r- c,

. a t u 78.  O ?. 'r
) . 1 z l . t J 7 q q

. 700 a 7 n 4 o U 3 0 . 0

. 7& 7 7  . 4 b. l r '7r- ^

. 8 2 0 7 5 . a ) ,  ' 7
. + a  l

'7\ r^'

Q ? ^
l o ,  \ J 5 .2 7 i . , J

FIGINE 1



IMPIIISE GEN.
LEVEL IN TIB
ABOVE I uv, E'PT'N LC)

CA],BR.ATION CHARTFOR TUNINGuNrT T-AINF-105

IMPIII.SE GEN.
LE\TEL IN Its
ABOVE 1 uvluc

SERIAI NO.

IMPUISE G.EN.
LE\IEI IN !B
ABOVE I uvEI?trA Mn' l

.5oo

. >ou

.520

.?00

. 7 6

. 8 2 0

A " n

FIGIJRE T



\

$q'

\
g

)

i\

$

k

$
\

t
o
Ii l i

$ \
N

\

\

Ns
Su

\

N
I

N
$$
NN
ts
i $
N\

ls

N
\

\

N
\N

q

\
V

\

\

N
2

\
\1

N

1
\ H

r

['r

\

\

N i+l
\ i

)ix

N
\
\

NN
\ \

I



L

\
\

$
\')

h

I
d
I
\

$
t
\,
\
s
\

\

N
$s
\

$
\

\

$
{

\
\

\

("

\
I

\
\

N
\
N
\

$
,$
\1

)
t \

N
i
\

>
N

\

q\
I

\

N
\

Ns
I \

> l
r  S l

S\l
uNl
- i 1
\ l

t
I

\

\

{

ss
\

a\ s
N N
\ \s \
N S
k r
" \ ( \

. \ R Nt \ s . '
\ N . ,

r$t
!
'-t

I
\

R
\

N
\

N

\
N
\

\

\

\
$

\

\

$
\

\\

\ ,
\

)
\

tF|
-1

s
N
l .
\N
)N
J- a . a

6 t
o

$
\

NN
{ \
\



UNIT #

SERTAI, NO.

ANTENM FAOTOR

UENCY I'r

]/ENTICAL A}ITENNA VA-105FOR

trB

FOR SUBSTITTTIION MEA-SUREUEI\�TS AlD 20 DB TO THE ABCVE FACTORS

FIGURE TV



ANTENNA ''FA�TOR" FOR

1 5 0
L75
2 0 0
2 2 5
250
2 7 5
300
325
360

400
450
s00
5 6 0
620
7 0 0
7 6 0
820
8 7 0

900
1000

1 . 1
1 . 3
1 . 5
r . 7
1 . 9
2 . L

FREOUENCY

LOOP ANTENNA

DB

4 1  . 0
4 0  . 0
3 9  . 5
3 B . B
3 8 . 3
3 7  . 8
3 7  . 3
3 6 . 9
3 6 . s

3 6 . 5
3 6  . 0
3 5 . 5
3 s  . 0
3 4 . 4
3 4  . 0
3 3 . 5
3 3 . 0
3 2 . A

3 2 . 5
3 1 . 8
3 r  . 0
3 0 . 2
2 9 . 8
2 9 . 3
2 9 . 2
2 9 . O

LP -  105

FREQUENCY

2.4 r { �C
2 .7  yLC

3 . 0  M C
3 , 4  M C
3 . 7  M C
4 . 0  M C
4 . 4  M C
4 . 7  M C
5 . 2  M C

6 .0  r { c
7 . O  M C
B . O  M C
9 . 0  M C

r 0 . 0  M c
r l . 0  M c
12 .0 I\4C

L2.7 r '4C
1 5 . 0  M C
1 9 . 0  M C
2 1  . 0  M C
24 .O NrC
2 7  . O  M C
3 0 . o  M c

DB

2 7  . 8
2 7  . 3
2 7  . O
2 6 . 6
2 6 . r
2 5 . 9
2 5 . 5
2 5 . 3
2 5 . L

2 4 . O
2 3 . O
2 2 . O
2 I . 2
2 0 . 8
2 0 . 3
2 0 . 0

1 9 . 8
1 9  . 3
r 9 . 0
r 8 . 6
1 8 . 4
TB.2
I B . O

KC
KC
KC
KC
KC
KC
KC
KC
KC

KC
KC
MC
MC
MC
MC
MC
MC

KC
KC
KC
KC
KC
KC
KC
KC
KC

FOR SUtsSTITUTION MEASUREMENTS ADD 20 DB TO THE ABOVE FACTORS

REVISED DATE
JANUARY 6, L964 FIGURE V
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To the user of SINGER Instrumenlotion:

SINGER inslruments ore fobr icoted ond tested

under condif ions of r ig id monufociur ing ond

quol i ty control  occording to the best proct ice

of the current stote of the ort .  ln oddit ion,

our Service ond Appl icot ions Sect ions ore

ovoi loble to you ot onY f ime.

The registrot ion of your instruments ond ony

comments wi l l  be most opprecioted. The in-

formotion concerning f ie lds of oppl icot ion wi l l

o id us in providing you with pert inent l i tero-

ture from t ime to t ime.


