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70-MHz SYNTHESIZER JOINS THE FAM LY 

Th 

n r 

n 

(Figur 

1 1,2, -

r ad u ,  

inuou ly 

The frequency synthesizer, a relatively 
recent development, is nonetheless well 
established as an important instrument in 
the laboratory and in countless frequency­
control applications. Also well established 
is GR's l 1 60 family of coherent decade 
frequency synthesizers, which have until 
now supplied frequencies up to 1 2 MHz. 
Now a new member-the 1164-extends 
c.overoge to 70 MHz and thus brings the 
considerable advantages of this type of 
instrument to many more users. 

Figure l. Type 1 l64-A7C. 

To r ,yi w he chief ri. i f 

th I l ·o li1 <' riefly: I·,a i ..: ·n h iz r 

C'an · ntain up t · v n plug-in digit 

m dul ach <'ontroll d y n. fron -

inu u ly 

By h p . h 
l ctri allv 

f h p-
ou u l v l i ad-

v pa 

lo k d 

<·an 

plug-in 

pr gr mm d. 

Bee u. f b 
h I 1 :>0 .· ri 

r at many varin. i n 

r ir m nt . 

1 · and i moni­

r. Th . yn h iz r 

\' pt, 
m dul 

fr (]L, n 
nd WI 

CU.I 

•on 

buy •n h of 

h maximum. 

later a. m r r ol 

pro rammabl opti n fur h r in rea 

the number of available mod l . r r h 

1 A. "o ·es, .Tr., "Coh r nt Decad Fr quency yn-
h jz r ," General Rnd10 Experiment r, , pternb r 1961, 

2 . • oyc , .Jr.. " 12-. c oh r n D c d Fre ucnc 
. ynth izer," G neral Radio E.r:perim.,,nter, No ernber­
Deccmb r 19 5. 
a G. H. Lohrcr, "Remote Programming for R yn-
thesi7.crs," General Radio Experimenter, l\.1ay 1965. 
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th 1�1 xp rim nter 

Communications receiver i-f wirh 
455-kHz center frequency al"ld 
1.5-kHz mechanical filter. Hori­
zontal scole: 500 Hz/cm. Marker 
frequency: 455.00 kHz. The CAO 
was in the I-kHz position and 
was swept± 2Y2 major divisions, 

Response of 50-MHz crystal fil­
ter. Horo:z:ontal scale: 2 kH:z:/cm. 
Marker frequency: 50.00000 
MH:z:. Tho CAD was in the 10-
kHz position and was swept 1 

Response of GR Type 1900 Wave 
Analyzer tuned to 10 kH:z: and 
set for 10-H:z: bandwidth. Hori­
zontal scale: S Hz/cm. Marker 
frequency: 10,000.00 Hz. The 
CAID was in the 10-Hz position 
a1nd was swept ± 2112 major 

major division, or ± 10 kHz. 

or ± 2Y2 kHz. divisions, or ± 25 H:z:. 

Figure 2. 
Oscillograms showing frequency response of various filters to swept output of synthesi xer CAD. 

1 J G·1 alon , tw nt. • 

na ion. ar Ii t I. 
.�tn.ndarcl' combi- Th D ppl r hif 

.·tern I pha · <l 
l. .·en - d 

Applications 

0 e f h mo.'t <'<>mm n u. . f r �·yn­

tl iz r· i:s fr qu0nc·y <'ontr 1 o m­
mu1 i ·ation.· tran. 1it Pr:-> and rcC'eiv r.:. 
r · l \\ i h < ra n smi tPr, a c•ornplet 
71 -.\lITz . yntJwsiz r i: r ugh]_ cquiYa­
lcnt to a ban f 7 million er.· tal: that 
can Pa.:il • b . wit hC'<l to C"hang fr -
quen y. (Ther ar ..... 0 million r •adable 

fr quenci<:>s wh u th C.\J i.· u ed.) 

In u re i\· r, th. ·ynth . i zcr e n � n· 

a.' a hi rh ly :-;ta bl Joe" 1 0 ·illator. 

The 7 -.\IITz upp r frcqu n ·y l'mit f 
the llC\\' .S '11 t.he. ·iz r OY 'T� not on} r 

mo f the' c·om1ncr ·in.I I roa lea ·ting 

·'I ctrurn hut � L·o in rm iat fre­
C}UC'nci .,. ,f rnnn.' vhf an l uhf. v.' m . 
Freq11 n ·y-tr, n. la i n t Pchniqu . ca 
b applic'd. m r v r to pro\·i u ful 

fr qu n ·i f r d .vi . operating in th<' 

gi ahertz region . 
In u t lem tr� r C'civ r, for cxumpl , 

a s nth ·iz r can l u. d a. u . c nd­

< r third-convcr io . cilt t r ... ul mati­
ally ·omp n at d for Doppler hif . 

re 

d to control th 

r in a 

thP:.;izl'r fr (!ll Il< r an 0 
utput of a ,·tubl mi rmn1v 

t > pr <luC'c a 70-� lliz-wid micro"·avc 
baud u d r :-;vnth<'8iz r con r 1. on­
,. r, cl r the , T.\[l band an b b at 
agai1 · I m i<' r  \\"'l v , fr u ne 

aud the l al fr q11 n<'v eompar d wi h 
th . yn h .-iz ·r Ht put. 

f · u · , th . yn, c iz r 

s lf <'an b mult.iph d, bu 

th multiplier. lh more noti 

in. tabilit •. 

utpu it­
th0 hia-h r 

all an 

, 'orn timP: it i:· <l irt bl o dividt> 

thP ."ynth iz r fr qu y. In one appli­

cation, for in. tanc . an .: cro. ace labo­

rat ry wi. h d o mea ·ur th rota ional 
. pPPd f n. sa tdli t t igh igni cant 

ligi tH, th n to :uppl orr p nding 

fr qu0nc·y to h 'a lli e. \Yi h th 
sat lli rotating onl. • I r ' lu ion 

a min n t . i wa · ne ...:ary to livid th 
·-�·nthc "izer u pllt l n ean · f , 

s al r · h s ·n thC':izer then rve 

.. 
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mire l l) m , ur " n 
he atC'11ite rotn ion. 1 fr 

Th w p pa ili 

rn mall'\ appli ation 

ntrol 

r-

l 

v ran I<\CHz ( 
h 7 -�CHz fr 

rnth IZ r. Fr JU 
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r mall r) rn.ng up 

qu ·y limi f th 
n ·  f'Wit ·hing lim<' 

le than two milli._ 

Constructional Features 

Th ·n h iz r n ists of plug-in 

in a bench or ra k f 'am Yi h 

unn 

h, which are' 

r 

f h 

wi h 

low 

in rum n 
and th 1m­

aH ·ilicon 

L 1-

. IT z, rJ �THz .)-.- . l 
�IH.z 0-4�) .... I z 

d +1 Yd 

HOW IT WOR KS 

11 ck di gram of th 

ha 
n w 

l Ibid. 
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t xp rim nt r 

JO TO :39 00 i<Hz PIC ET ENCE-

DI-3 
10-MHz 

STEPS 

OI-2 
1-Mth 
S EPS 

:i.O 
'"!Hz 

ANCl.._LARY 
REQUE CY 
SOURl:E 

(A.FS- ) 

5..0MHz 

DI-I 
100- H1 

STEPS 

50-M z 
LOW­

PA$$ 
FILTE� 

<00 TO 4 hi.Hz I 
lN - .t 

STEPS 

40 TO 49 
MH• 

I� TO 120 MH1 
IN :i - Kr STEP!! 

OI-1 

ALC 

4 2 "'rl• 

OI-1 
I-kHz 
S EPS 

DI-I 
100-Hz 
STEPS 

0 -I 
10-Hz 
ST PS 

5 TO :i.I MHZ" 

MUL.TIPLIE 
(MM-I) 

0-TO 

140 0 
141 M I: 

CAO-I 

0 AL.I. 
MODULES 

5 TO 
"'" 

181/ 

SWEEP 
INPUT 

0 MH1: 

!!! MHz. EF LI 

POWER 
SUPPLY 
(PS-21 

C) 310 MH• 2d TO 28 V, 

L. VEL 
PROGRAM 

FRO T 
OUTPUT 

L8A 

C) 

Figure 3. Bloc;k diagram of the synth esiz:er. 

Any change in he outpul Mixers MM- I and IM-1 
igur 

multipli r 

E 

116 ... , 

CY 

BEAT 
OUTPUT 

f the 

multiplier mixer 

Fixed-Frequency Multiplier { FFM- 1) 

The fixed-fr qu nc mul ipli how m 
Figure 5. nd ir d fr qu n · r r j c ed 
by frequ ncy- elect.iv amplifier and by th 

nnection of pairs of di d in pu h-push 
f r d ubling and push-pull for tripling. Levels 
ar kept r lativel high o minimize noi 

quen y. 

ncy 
the 
fre-

i nal I v r are k t low t 
minimiz und ired mixing product. within th 
outputr-fr qu nc ·pa nd. A ix-stage broad-
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Figure 4. Block diagram of the 
Dl-2 Digit-Insertion Unit. 

DIAL­
L AMP 

CO TROL 
CIRCUIT 

:I MHz 

FROM 
AFS 

5 TO 
�.I MHz 

FROM or-1 

HOLDI G 1 
CAPACITOR 

1-MH r REFERENCE 

FREQUE CY FROM 

AFS 

40 TO 49 MHr 

, , ..... 

30-MHr 
AUX OUT 

30 MHz 
TO IM-I 

OUTPUT 

90 MHz 

TO MM-1 

, .... , 

Figure 5. Block di agram of the FiJted Frequency Multiplier (FFM- 1 ). 

90 MHz 
ROM FFM-1 

�O TO :II MHz 
AUi< OUT 

140 TO 141 MHz 
TO IM-I 

, •• 10 

Fig u re 6. Block di agram of the Multiplier Mixer (MM-1). 

140 TO I'll MHz 

FROM MM-I 

200-TO 261-MHz 

BAN[)-PASS FILTER 

40 ro 49 MHz 
FROM or -2 

Figure 7. Block dlagTam of the Intermediate Mixer (IM-1)_ 

300 TO 310 MHz 

TO O"IM-3 

1966 

1!10 To 120 MHz 
F OM tll:--3 --

500-TO Z4Q•llH1 
BA ND-PASS Fii. TE I\ 

TO .. Mt-41 
1.0W·PA,SS 
FILTER 

0001 T070 �H-,; 
OUT UT 

Figure 8. Block diagram of the Output 
Multiplier MIJter (OMM-3). 

ALC 

+ 

14----..---� ��T� 
LE\IEL 

PIROG RAM 

OUTPUT 
\IOLTAGE 

7 
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11 
th !�! Exp m 

a. ma.•imum 
el i main­

' nector h rt-

variabl in gain 

_ ,;i;,. 1�. BYER 

C REDITS. 

SPECIFICATIONS 
Frequency Range: 0.01 t 7 \{Hz. 

'Smalle'lt Digital Increment: 10 IIz 
digit ontrols; .1-Hz divi ion n 
(-A� model). 

st p­
dial 

Maximum B·a1ndwidth ControUable by CAD: 
1.2 1\'1Hz. 

as h of 5-\[Hz 
cillato which an 

an xtern l tan -
ndence of approx 

without ext rnal 

lock, and an b • djus , unlocked, appr x 
± 5 X 10-6 by fr nt-panel s rewdriv r con r l. 

Spurious-frequency Levels: H rm nic, 
mum u ut with 5 -n loa , -3 
0.1 t � :\[Hz -25 dB from.' .01 t 
discr nonharmoni , -GO dB. 

Output Impedance: 50 n. 

Output Leve :. 0.2 2. behind 50 Q. 
Levelling Cha1rc:ic«erisf'lies: vVith 50-n load, ± ' 
:±; .02 V fro .1 t 70 MHz, ± 5o/c ± 0.02 
fr m 0.01 t .1 :\Hlz. t ingle fr u n 

z· , 
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SEPTEMBER 1966 

level i held c n tan ± 0. a l ad r -
s· tanc vtuies from o <x>. 

Lel' l Programmin(J 
25-kfl r •, i ·t..anc or 

5- t 
kn. 

Output Metering Accuracy: ± 5% from .1 o 
70 l\1Uz 1"5 - I % from .01 o 1• l Hz. 

Externol-Frequ ency-Sra ndard R·equirem·ents 
Prequ ncy: .;\JHz or anv ::ml multi J down 

t 100 kHz. 
. 

J[ini1rwm L 11el: 0.2. 
Digita.I Programming Characteristics (wi h r -

mot 1 • r gn:i.mmable uni , RDI): 
ilfelhod: 1 -line c·r ui clo ur f r a h Input I mpedanc rll onnector: 

co r ll I digit. ppro, l k a mtmmum. at 2' T 
Pr grammable Bandwidth: ny in ruJ me 

hertz ba d ( . g. , . -5 -G. �lHz), m · 

r high r (ma.· ullo"rable l 

, mall o. 10 Hz ( - 7 model). 
witching Tim : < 2 ms. 

R lay Life: Ov r 5 X I 7 p rati ns. 

r 

l u 1 

Ac·cessories Supplied: TYi' 
Pat h ord, 

-0.3 V p r major 
DI-I luring l 
TYPE P-22 
hmp. � ndft 

a BEA 
beat) 

Power Requited: 1 5 
21 25 v r.:: t 1· 
to 2 V d , 1. 

Fr qu AD :li i ·iou. 
Fr qu ncy Rang : 0 to 110 klfa. 

T olt<z(J : Great r than . 5 5 3-i 
Level P'rogr,amming Characteristics 

L l' 7 Rang : 0.2 o 2 V, rms, I ehin<l .. -
£ 1• l R pons Tim : 10 nfi for · ng 

om I <.". 

12. 
5% 

.-atalog 
Wwnb r 

1164-9597 
1164-9596 
1164-9595 
1164-9594 
] 164-9593 
1, 164-94 7 
1164-9416 
1164-9.415 
116.4-9414 
1164-9413 

1164-9527 
1164-9526 
1164-9525 
1l64-9524 
1164-9523 
1164-9507 
1164-9506 
1164-9505 
1164-9504 
1164-9503 

Typ 

1164-A7C 
1164-A6C 
1164-ASC 
1164-A4C 
1164-AJC 
1164-A7 
1 J,64-A6 
1164-AS 
1164-A4 
'f164-A3 

Shipping 

nit mall st •t p 
Includ d (DI only) 

����-+-��� 
701 +CAD 10 Hz 
601 +CAD 100 Hz 
5Dl+CAD 1 kHz 
4Dl+CAD lOkHz 
3DI + CAD 100 kHz 
7Df 10 Hz 
601 100 Hz 
501 1 kHz 
4DI 10 kHz 
3DI 100 kHz 

PROGRAMMABLE MODELS * 

'1 ype 

1164-ARYC 
1164-AR6C 
1164-AR.SC 
1164-AR4C 
1164-ARJC 
1164-AR.7 
1164-AR6 
1164-ARS 
1164-AR4 
1 164-ARJ 

• m.allest Program1nabl 
In 'rem nt 

10 Hz 
100 Hz 

l kHz 
10 kHz 

100 kHz 
10 Hz 

100 Hz 
1 kHz 

10 Hz 
100 kHz 

1 kHz and 

r : I, 5 5 5.1 and 
1 5 . I, and < 

l eat out-

axi.al 

to 23- or 
mnx; ff 20 

Price 
1.n T A 
$ 7065.00 

662<T:OO 
6175.00 
5730.00 
5285.00 
6525.00 
6080.00 
5635.00 
5190.00 
4745.00 

Pric 
in U 
$751' 5.00 

6980.00 
6445.00 
5910.00 
5375.00 
6•975.010 
6440.00 
5905.00 
5370.00 
4835 .. 00 

*The Xl 0 MHi: and Xl MH:z: decode unils ore no programme ble. However, rnese wo d codes con be progromm d 
between whole 1-MHi: s eps (e.g., belwe n 11 and 1 2 MHz, 50 and 51 MHz, etc). 
US Pal nt No. 2,548,457. Potents opp Ii d for. 

9 
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rim er 

A ONE-PERCENT-BANDWIDTH WAVE A'NALYZER 

To be dossed as a wave analyzer, an 
instrument must hove a very narrow band­
width filter to make possible the separation 
of closely spaced discrete frequency com­
ponents. The filter must also hove high 
initial-cutoff rate and high ultimate attenua­
tion, so that it can resolve small frequency 
components in the presence of larger ones. 
It should be capable of "seeing" at least 
70 dB -nto a spectrum. Further, its self­
generated distortion should be so low that 
the analyzer itself, under normal conditions, 
cannot detect it. The new Type 1 568-A 
Wave Analyzer, as well as most fixed­
bandwidth-type analyzers, meets these 
requirements. 

Figure 1 .  The Type 1568-A 
Wave Analyzer with the 
Type 1560-P40 Preamplifier 
connected to the input. 
When the preamplifier is 
used, the sensitivity of the 
analyzer is effectively in­
c reased by a factor of 10, 
giving a maximum full­
scale sensitivity of 1 0  mi-

crovolts. 

��arrow-band, on t nt-per n age-
h ndwi th anal 'Z r · are no g n rail ' 

cla ed a� \•a Y anal rz r . Th · hav 
raditi nail h n charac rizcd by 

poor filter hap in d quat -band 
att nuation, and lirni vnami range. 

L · ultimat filter a t nuation r ult­

ing fr m h u f win-T fil r cir-
ui t , ha� of en limi d nalyzing range 

to n mor than 30 r 3.') d 

Th n w TYrE i - \\"aye � nal rzer 

Jik th TYPI<, 1 -G4 * ( � igur 1) in rpo­

rat ffil ny recent advance in C'ir uit 

* '-'i-. R. l�undl'r , "_ 'ew Performance, --ew Convenience 
with h - v uountl and Yibra. ion Analyz r," General 
RadU> Experiment r, � prnmber-Octobcr 1 63. 
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de ign t ov rcom 
hi f am n th 

e hortcomin 
a vance I a n w 

an oth r p rform­

h n w anal zer are 
filt r 

anc 
d r1 

of 
W. 

PERFORMANCE FEATURES 

Filter Response {see Figure 2) 

qu 

a 
} 

in trumcn . 

w f b 
fil eom-

nan 10n ha an 

n rat f ab u 

and a nuati n · t. 
h lf he le ·t d fr -

'"',)dB. Th fil er har-

h p 

Sensitivity and Analyzing Range 

h r f ur 

in ·l 1d full- cal 

1 m1cr v l · 

f h n w 

canno 

w "' 
z 

0 

If whi ·h 
p d-

SEPTEMBER 1966 

low a.· . 1 , . I or m 1 nal 

th analyzinCY ran r i · n v r 
input-cir ·uiL di torti n and 

b laek of s n itivity . n l 1v1 y 

to 10 mi r volt full 

qui\·ul nt 

ohm·· 1 y 

Pr ampli 1 r. 

in Fi ur 

driv' lonrr 

p rmi ting th anal Z<'r 

operat d remo from th , ignn,1 .:"Ol1r C'. 
P w r f r h<' pr a.mplifi r i'"" ·upplic<l 
b r h anal z r. 

Calibration 

A buil -in, f clhaek-typ ·aliurator 

(" 11 ·h ck amplitu .. libr i n at • ny 

fr qu n r. \Yiwn gr a 
r iuir d. th in. rum nt can hP <"l.li­

bru. cl .. t h fr qu nc'. f a ·h c mp -
nt in he sp c rum I ing m a Ir 1. 

Dynamic Range-Automatic Recording 

Th TYPE 1 .)6 -.\ ha._ a vid dynamic· 
ran , which i.� ncC' �. ·ar. f r a wi 

anal rzing r· ng<' in automatic re ord­
ir . 1 n mic r._ nge, an ft n-mi:tm­

r. to d term, mC'ans t hC' rm g . b -

v rloa l nnd n i:::: 1 v l t any 

tti g of th attC'n m or C'ontrol 

Figure 2. 
� - 4 0 >-----<l--+-----4--f'-I-\--+--�-+--

Atlenualion characteristic 
of the filter. 

"' w 
Q: 

0.3 o� o.5 0.1 1.0 2.0 
ORMALIZEO FAEOUENCY 

4.0 5.0 7:0 

1 1 
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l2 

the Exper·ment r 

Th dyn mi range of th 

v mcwha with fr 
i ,'U 0 i Id 

th t appr ach d] 

all ign· I appli d t th 
milLiv a� at r. Th 

ha l 
rn i re r ing wit 

'l 1.'"PE 156 -
qu n r, u it 

rding 

·h n th· v r­

analyzer i 

TYPE 1 :-
venient auto­

TYPE i :-21-B 
Graphic Lev 1 R 

h �'Tl in Figur :3). 

r ng ·h n 

r 1 ( c mbi a ion 

'I h frequen 

icall · when th 

main 

·har 

n. Th 

ale of 

1 ).!n.rtin \Y. Ilac ch, ". � w To.lent!! for the Gr phic LeYel 
Record r," Gen ral Radio Experimenter, ptember 1964. 

Figure 3. The analyzer coupled 
to the Type 1521-B Graphic 
Lev,el RecoS"der for the au,to­
matic plotting of freq1uen,cy 
spectra'. The chart pa,per has a 
logarithmic freque.ncy scale, 
and frequency ranges on the 
analyz:er are changed auto-

matically. 

a 4-inch er 1-
or 0 dB d p n m 

nti meter u ed. 

APPLICATIONS 

rl h Il wi g di of appli a-

·urily in a c mpan on 

YPJ<; i .- and fix d-ban -

wid h '·av anal. z r. It bould b 
mpha ize ha th TYPE 1 -

advantage f lo"\Y pri por abili 
nd :.i f u ' ·ill f r me ppli a-

tion , u w igh m f h f a ur of 

he mpl x a d more exp n iv fix 

bandwidth anal 'Z r . 
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Measurement of Harmonic Distortion 

at 
cond 

fundam n al I 
r olv . \· h 

,h nd 
h 

qu n 

third h 

m n 1 1 
.5 dB. 

Harmonic A11a1l'ysis 

h TYI>E 1 5  . - ' iH . 

a 

fix d- andv;ri 

n a 
r h m 
and fr quen · 
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h anal z r ha uffi i nt 
re· lv f ·w harm ms 

1 '" fr qu n ·y), I will 
all \v:i I in l mpli d 
hmi 

Measurements on Modulo ed Signals 

1 

a 

ha. quall r 

fr u n ratio 

M·easurement of D1iscrete Components. at 

Low Frequencies 

Th and' id h 
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Figure 5. Comparison of the filter characleriUics of the Type 15685A Wave A nalyzer at 20 .H:z: and 60 
Hz with the 3-Hz bandwidth of the Type 1900-A Wave A nalyzer. 
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Flgvre 6. Chart records of the vibration 
acceleratio'n spectrum of a motor ond g ar­
lrain assembly (see s'ketch). (a) A 1 3 -band­
width analysis, laken with the Type 1 568-A 
Wave Analyzer and (b) a l/3-octave analy­
sis. For diagnostic measurements of this kind, 
the d tail of the spectrum provided by the 

1 3 bandwidth Is by for the better. 
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a l rm tur • r in ln d IJ' h • fir"lt and 
:; co11d 111<'l' stagL and after th' s · nd ·tag . 
Thr011gh thi:-;. $ p:lntliun of th£' analyr.ing 
a t nun! r irrtn thr ' s •·lion,.,, wi l • <lymun.ic 
rn11gr can lir main t ain •<l o er :L \Yid rang of 

input, ·ignnl level:-;. 

Output 
A fir al :implificr supplies u Hip;nal for th 

rn er eir ·uit aml output buli ·r. Th. ut n 
i.· i.:->olal d, ,-; h 1 p rforn [Lil(' is not arr cted 
by th load. The 'O )0-ohm 11t pu t i i11te11ded 
primaril_• for <.]riving :l r enr<l t· or ·ounler, 
• Hhough n11y load eari lie conn cle<l. rl h 
m.et "I', driv n by a11 av l'tl r typ d t • •t 1·, 
ha· .}' full-. cnle rang ;; :  0 to 3 and 0 to 10 
volts HllU - L to +:... dB fur re uiug in dB 
r f rr d lo 011 milli\ t tt in 0 hm.·. 

Cali bro tor 
r h f dl ack-t. p calil r:l.lor u ed t ·tn.nd­

a:rd i z the gain i8 similar to Iha used in olhcr 
,R arinlyzer:::. T amplilu - · librul Lh in­

·tr11ment, u .  ignal from t\' ou Jut �nnplifi r is 
fed lo the ir1pnl through� limit ,1· ind n ·uJi­
br: t d aU 11\Ul lnr. \Vh n t.he g. in t)f the 
anal •zer i:-; adjust 'U1 by mcanl'i of lhc CAL 
control, to equal th loss in h f din k path, 

h . .  yRI rn o.· illnlei-; si nifyi11 1hal the in. tr11-
m 111 i· c:alil rnted. as a o1tnwler. Thf' frp­
q11<'1H·_ · ofoseillution i. it rmiu dhyth.f·cn r 
frc·qu ncy of h fil1er,: n<l thi:-; en.lihrafi011 c:i11 
le muck at any :-<clcetcd frcqu •nc-y. •or th 
rnea:-;nr merit of lev'b in dB 1n· pr c111 with 
n,n arbitn ry rcfrr nc ., a i-;perial n.l t<'n11u.tor dial 
is 8 up pli •d, and th' in�trum 11 i · calibrated to 
�uit tt r f ren · l ev I.  
Power Supply 

The p \"'' r . 11pply permits ,i th r lin r ho.t­
ry op rution. Th b:tt �r · :,;upplic I is a 

rechargeable 11i kel-cadmium unil, wl1ich also 

SEPTEMBE,R 1 966 

.:-;ervc.· a:; a rippl' fill •r for line op n tion. r he 
built-in ·harg'r O[Prate:s from th a<· line. 
A fully chnr rl'd bn l r · 1 rovid " al 1 u :...o 
h urs of <>PL'rat ion and rc'l.ttires I() h o t ff,' for 

r cl argi11 r. Tholl�h lh' ins1nrnwnt Hho11ld 11or­
mall · b op•ral•d u:-iiug li11 ll"·cr wli•n it. i.· 
avuiluhlc, b ·<'a.u.·e of "l"Ott11ding eon�id rnli n 
it is, mf'tirn s <lesirnbl to oper:tl I he instru­
ment isola.IC'd from lh line. 
Cabinet 

he an al 'Z 1· j,.; pt •kage<l. in t hP ; enC'rn.1 
H.a<lio Flip-Tilt ca:-w, whose proi ·li •c c VC'r 
:-; rv�.- as a mounting bu.."'' wh 'll the im;tnrm nl 
iH in 11.· and allow:-; it- I n 1 lo b n.dju't d 
Lo n convenient nnglP for op r:1tion. 11 r­
na.1 iv l ·, th t naly;1 r ei�n b :rnpplied adap t d 
for rack monn 1 i r �· 

Th 'I YPE 15 · - \\ v nalyz r is 

an impor ant new in trum n f r b th 
I ri al •1nd .s und-and-vi r� iton 

analy i' whc11 high r oluti n i. need cl. 
�or • ound-nn i- ribra.t ion \\•oi-k, i fill. a. 

gap b tw n he TYPE ] :- · - \ Hound 
a.nd \ibra ion .\nalyz r (1/: ctL v 
and l /l 1 octav ) and th TYPE 1 JOO-\.. 
\Vav Analyz r. I C' mhin , tl d<'-

irabl fc».. ur · of u arrow c n tan t-
p r g -band,vidth analyze· 'vi h ar 

xc 11 n filt r shap . I l 1 \ C' t J r -

a. ili. y, an<l ·hnplieity f operation. 
and he option f line or batter op ra-

10n ar f a ur . eldom cnC'ounl red in 
o h r \Vave anal z r . 

- \V. . I - ' D 'HT 

17 

www.americanradiohistory.com

www.americanradiohistory.com


11 
t h  � :xp ri m 

SPEC I F  
F R E Q U E N CY 

R a n g e :  20 H z  
banu . 

2 kIIz in i.x. half-d cad 

CATI O N S  
G EN E R A L  

A n a l y :z: i n g  R a n g e :  
inpu 
mu h a  D' l a l  C a l i b r at i o n :  Lo •ari hmic. 

1 8  

I N P U T  

Im ped a n c e : l 

than -

O UT P U T  

rn 
alaloo Numb r 

WC .n :3-<l 
2 )  i 
2 ( � 

,,. • r  
I .  

·onn c 
·irc·ui wh n 

p • d 
f r manual 

1 56 8 - 970 1 T y p e  11 5 6 8 - A W a v e  A n a l y %e r ,  Porta ble Mod el 
1 568-9820 T y p e  5 6 8 - A W a v e  A n al y % e , R a c k  Mod e l  
1 560-95 1 0  T y p e  1 5 60- P 4 0 J  P r ea m p l i fi e r  a n d  A d a p l• o r  Set 

. .  Paten t . os. 3,0 12, l 7 ;  D l  7.7 O; 2, 6.257. 
For complete det:ai General Radio E.cperimenter, June l 5. 

New B I G  
Sm ith  Charts 

u m r 
whi h i _....,�" x 3 - 11•  

e ir n larg men f 

he regular norm lized mith har , 

ar  

l ll  
pnn 

r d i n k .  

1 

of an 
e by as 

Price in U 
$ 1 3 5 0 . 0 0  

1 35 0 . 0 0  
1 84 . 00 

heav r p per 

h ir greate t 

onf 

p g 
A ugu 

www.americanradiohistory.com

www.americanradiohistory.com


SEP T EM B E R  1 966 
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E ngin e er m easures t h e  frequencies of t h e  v i brati o n  c o m po n e 111Jts in 
a helicopter transmissio n. H e  can the n tra c k  d o wn t h e  v i bratio n 
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