
THE GENERAL RADIO 

Experimenter 

:: 3 8 8 4 .4 8 2 I . �· 
' 

VOLUME 41 · NUMBERS 11
1

12 / NOV -DEC 1967 

www.americanradiohistory.com

www.americanradiohistory.com


Volume 41 • Nos. 11, 12 

November-December 1967 

the � Exper·me ter 

© 1967- General Radio Company, West Concord, Man., USA 

Publish ed mo nthly by t he Ge n e r al Radio Company 

---- THIS ISSUE-----------------------. 
Page 

A Programmable 20-MHz Coun er - T i mer Usi g Integrated Circuits .. 3 
1 2 

1 5 
16 

New UHF Bridge with Precision Connectors . . . . . . . . . . . . . . . . . . . . . . . . 

New Recording Wave Analyzers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Precision Meosuremen s Associo ion Conference ................... . 

GE ERAL RAD I 0 COMPANY 
We st Co n c o r d ,  Ma s sa c h u setts 0178 

SALES AND SERVICE 

Area Telephorie Area Telephone 

Albuquerque 505-2 55-0611 Montreal 514 737-3673 

*Boston 61 7 646-0550 ew Haven 203 378-2548 

*Chicago 312 992-0800 ew York (NY) 212 964-2722 

Cleveland 216 886-0150 (NJ) 201 943-3140 

Bridgeport 203 378-2548 Orlando 305 425-4671 

*Dallas 214 ME7-2240 Ottawa 613 233-4237 

Dayton 513 434-6979 Philadelphia 215 646-8030 

Denver 303 447-9225 San Diego 714 232-2727 

Detroit 313 261-1750 San Francisco 415 948-8233 

Houston 713 622-7007 Seattle 206 GL4-7545 

Huntsville 205 883-2077 Syracuse 315 454-9323 

Indianapolis 31 7 636-3907 Toronto 416 247-2171 

•Los Angeles 213 469-6201 *Washington/Baltimore 30 1 946-1600 

•Repair services are available at these offices. 

GENERAL RADIO COMPANY (OVERSEAS), CH 8034 Zurich 34, Switzerland 

GENERAL RADIO GMBH, oa MUnchen 80, West Germany 

GENERAL RADIO COMPANY (U.K.) LIMITED, Bourne End Buckinghamshire, England 

R EPRESENTAT VES IN PRINCIPAL OV ERS EA S  COUNT.RI E S  

www.americanradiohistory.com

www.americanradiohistory.com


: 388 4 .482 I 

Figure L Type 1l91 20-M H:z: Counter, front and rear panel v ews .. 

A 

P OGRAMMABLE 

20-M z 

COUNTER-TIMER 

USI G 

TEGRATED 

CLRCUITS 

The instrument shown on our COV·er is 
an eight-d"git, programmable, 20-MHz 
1counter capable of measuring freqlJ ncy, 
period, frequency ratio, and ti1me intervall .. 

It is availabl·e with a choice of time bases 
and optionoll electrical data output. One 
·of it·s most outsta1ndin9 specifications is 
its price, which serv·es as evi1dence that,. 
in at least some a1rea1s, technological pro.g
ress can outrun inflation. 

'le ron1c in 

know , h ve b n 
man r lll - rm 
apa ' ility p r unit 

le 

-.. ryon 
n r n 

pr1c hrinking. 
wi h arri · al gr ed ircu1 s, 
1ve are wi nessing ome ruly rem rk
abl1 r due ions in "ins rumen costs. 
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the[;] Experimenter 

owhere is his happy trend more 
visible than in he area of 

ounters. ly ven year 
example, a vacuum- u 
count r with perio and 
c pa ili y wa pri ed in 

3000 r ng . Th ran i or brou(Th, 
counter size dov.-n o the poin w here it 
\ a hardly a factor ut prices d -
crea d only slightly. n grated 
cuits, h wever ha e ma p 
substantial ·a ving , and 
ha een able to ak ad vuntaCTe of 

t ffer both advan d perform-
anc , s ifi a ly 
in a pro z, eight- igit 
counter- im, r a le han 1-00.* 

i ea y gh r l i t the av il-
ability of C's for the n w ount r .  
W1 pri e and performanc margin 
over va uum-tube and trn.n i or 

•Price applies in S. only. 

The 1191 counter on this month's 
cover signals the debut of GR's new 
"light-look" instruments. The attractive 
new styling underscores several im
portant design improvements that mean 
added convenience and longer instru
ment life. 

Panels are now coated ith a baked 
epoxy finish, for long wear and re
sistance to scratches. 

All relay-rack units ha e handles for 
easy installation and removal from 
racks. The handles are at the ends, out 
of the way of controls and switches. 

The new panel color conforms with 
Federal Standard 595 (gray, 26492), 
ensuring good match • companion 
instruments. 

Removable dress panels on many 

sav mone 

must look further to 
un er al ne among 

o mu ·h rformanc 
. The nsw r Li i.n he 

een a p li . Ju t a 
on the market in the 

ome 

gain 

shap d the 
h 11 1. In 

on ould 
.ir uit in 

s, x ra 

pee available at no cost 
pr mium; there may \ en be savings 

rack-mountable instruments facilitate in
stallation of special-color panels for 
systems requirements. 

New glass-fiber-reinforced knobs give 
solid protection against cracking and 
chipping. They also snap on and off 
without setscrew manipulation and give 
complete protection against hot shafts. 

New binding posts are 12-pointed 
(double he ) for better finger grip. 
Standard %-inch socket wrenches can 
be used to make permanent, tight con
nections. 

Panel markings are silk-screened with 
epoxy for excellent legibility and baked 
for extra abrasion resistance and per
manence. 

We hope you like the new "light 
look." 
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re ultinrr fr m he u e of man 7 identical 

fa a d fa· 

November-December 1967 

in ornpri ina two flip-fl. p and 

at' 
THE COUNTER 

1 1 l i. a O' n ral-purpo 20-
c unt. r-ti1n ·r for m unuc:r fr -

lll n. r p d (.·in l or n1ul ipl ) , 
fr' iu n ·y an tin1 in· rv., 1. 
\ 1 1  111 a ·u r � an 

rn f th l tr 1 · e 
n 
n-

h 11 1 

Ul' 111 11 � 
a h th 1 ._ ::tar 

ra 

] r 

nl · in 

pro<Tran1 11.110" l 

=--t fa 
ntr l input .. ck nn 1 its "·irin . on 

ca Yoid th n eel t > :--hickl 

tri ·al . i<Tu:. L. In 

h 

11 pu 

on 
Lit nuati 

·imJ 1i 
rrran • a ·hi v 

pul -typ(' 1 ·-
11 1 th . nly 

r de 

. 1 l
. ·itr1ial 

r fun<· i 1L_ nnd 

t l �ur . 

fron the 

m a.·ur 111 nl pr -
::· erifi(' f 

u. r on \'Cn101H· or \' r::'ati litv of r

ati n. �wit ·bing from n m a ur m nt 

funeti n t nno h r f r . am pl , in

v lv nly h r ...,tru luring of a 

l n a unl cnn on · r 
in o a hn1te-f r · tim r by inj · i n of 

. tart an i. t p pul. ·int he main ga 

], dio-it' f hj h-
in n.-it\� 1 on 

matic di:::;pln.y 
in<liC'at r , wi h auto
f cJ eim, l p int and f 

uni . . Int rnal t-
g1\· .· e ntinuou. di._pln f 

c:hanaincr data withou 
p rator h a. fron - rm l · ntI 1 

in ut trigger-cir ·uit hara t ri.·ti " . 

Th c unter i antilable wi h eit her 
of t\\· tim ha. c-• .  Th l . .  - xp l iv 

room-t rnp 'ratur -cry.�tal o · ilia orb. s 
n bn . .i<' �tabili v ·1 c"fi at ion f l 
than . :.. ppn1 ° fron1 to ,- 0 and 
a drift of 1 ..;;,· 1 hau _ Pl m per n1onlh . 
Th .· \\·h r quir rrr � · r. a ilit , m . .. 

itlwr phase-lo<'k tt i:� o cillntor t n 

x rn·il : andnrd r purcha · � th 

ountcr cquipp d w1th a hi«} -pr ·i ion 
o.·cilla tor p ·a iiw iu a pr p r i n al
·ontrol ov<'ll. The :,.:tal ili y e ifi('· lion 

for thi.· .Tillat r i I . .  t � n :... pL rl in 
1 iu 0 ' fr 111 0 t in <.:011t.iuuou' 

1wrati 11, and drift j� 1 , than 1 par 

p · 1 9 p r lay. 
An th r in p rt. l t pl ion L h 

lrical data oulput a fully buff red 
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the I@> IExperimenter 

1-2-4- B D out u , v. ila le at h 
r 11' ,n 1 of th oun er. In addi 1 n 
to th m , ur d data, he output con

nector arne moni orin(J' <..bta n he 

and. print-conunun d puls . 
of th major f atur of th , 

c•ounter i it ''j. n1 tn n ·f r' 
for holding the di playPd r trical 
data. until he m a. ur d dntn chang . * 

In orage-t p unt r -n·· th u h n1 
tr n f r all m 11 aril� 

n m asur -
me-nt-·, eYen wh re the c· tn1 in only on 
of th r gi ·t rs n tuall ·hange . d-

Yantnge of jam trun. fer rtr le-. rf 11oi.

fron1 the ounter due t readout tub 
\Vit rung and l , 101 in t.h } ctrical 

o it.pu data. 
Th imp icity f he unt r' d 1g 

is immediat l _  appc rent i n  a 1 iuterior 
vie\\r (Figure 2). �.\ll circuit xeept th 

* U Pat nt 3,328,.564. 

i 

in i • or ddv r and the indicators ar 
on plu a. ii ' rem_O\'ttbl f r 

o ·k f r n 
for s;p cializcd 

l 'In· r '<I uin'men t . l. 'l f ul in 
. y. t m. nppli ·nt� n · ar he r ar-pan 1 
·onn e .or for .l aucl n ehanne1 in puts, 

progrnn1mi11a input. n a- utput plug 
xt rnnl-tim -b<-L. in put, and h 10-

� fHz tim -h � 

HOW IT WORKS 

The implicit f the counter' dcsio-n 
] e foll \.Ving I ri f 

,f th cfr ·uit procrram 

Co'Unt Program 

The tsirnple�t 
- • TTIN"fl n d -

op rut cl or 1 
·wil ·h .-; �et a 

'Then F · 1 i 
inpu g t pa·. 

Jf th • pronTnm� 1. h 
(hu ir : ) . •  Ianu.., Uy 
·trieally progrmnr i cl 

· ntrol fiip-fiop (FFl). 
rn tb ta h 

g n rat from 
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A
__:l:..:..:..:....'P::::,.U T:....· ---..! GI 

h 

In 

ar u n 

Frequency Program 

n um r of pul · � a 

A 
I PUT 

FF! 

GI 

0 

November-December 1967 

COU Tl G 
REG ISTER 

STORAGE READOUT 

CCU 

DC STORAGE 
DISABLE COMMAND 

f.igure 3. Count program. 

ountin(J' will 
u 

Frequency-Ratio Program 

'lfl .. 1 

0 

2, 
rval 

i ro
timin 

Tl fr u n ·y-ra1 10 pr gr m i imi-
lar he fre uen y pr gram, he on y 

TING 
REGISTER 

STORAGE READOUT 

0 
I 

DISPLAY L_ CD 
HOLD OFF 

IOOµ.s-lOs 

Figure 4. Frequency program. 
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the [;]Experim nter 

COU Tl G 

REG ISTER 

0 

STORAGE READOUT 

B INPUT 

differen being 

FFI 

o a 1---..... 
DISPLAY 
HOLOOFF 

l00��-10, 

tb B channel 
inpu· i · ub Li u e 

o illator ( igu ·e 5). 
tal 

t.hu · 

y h B ign 

n u eful li hi 
pro ram i 
val than 
in ern I cry t · l 
· mple a 1-1\IHz 

v ilable a I 
abli h d wi h 

a in er
w1 h he 

for cx

andard requen y i 
ond ga e will b 

h I ran e- w1 h 

ing in th r tio 
a 1000- cond ate 

ith a 100-kHz 

ram. imil rly, 
be e abli hed 

fr uency. 

I 

L-·--SCD 

Figure 5. Frequency-ratio program 

Multipil.e-Per,iod Program 

p 
a ·  

l f d 
· un ing 

appli d 
clo kin 
l 
ure , n 

1 0-nano e and 

I tt1-l 

., he mul iple-
he am ·ircu1 

m, re-

ig l 
0 h . . 

A inpu i 
r. The 

r 

a -

ime ba. e. D p ndin on 

f he ran wit h from on 

p ri d of the unknown are measu 

in rms of the tim ba e. 

XTAL 

OSCILLATOR 
COU Tl G 

l------tio-1 REGISTER 
STORAGE READOUT 

FFI 

A 
INPUT 

DISPLAY 
HOLOOFF 

100�1.-lOa 

0 
I 
L_ CD 

Figure 6. Multiple-period program .• 

t 101-A 
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Richard W. Frank, 
Leader of GR' 
quency and Time roup, 
r c ived his B and M 
degree i.n el ctrical en
gineering from th Mas-

a.chu tts Ins itute of 
T hnology in 195 and 
l 1. He join d R in 
1951 as a development 
engine r and w p
pointed Group Leader in 
1957. 

V\ it the eight-d igi countin g r 

and the 10-::'-.III z time ba ' , in l 

p ri d of ignal a low in frequency 

0.1 Hz can be m n. ured in the m.ulti

ple-p ri d mod . For p riod of lower 

frequency .ig1a] a lower-fr qu n ·y 
tim ba 'e mu t be counted. se of the 

tim -in erval mode i then indicat d. 

Time-Interval and Single-Period Program 

Figure 7 how the r t.ructuring of 

the ir uit for h in1 -int n�al m 
ur m n . The A-cha1m I inpu circuit 

are u d to g nerate a puL ha p l 
1 to tart h c uniing, f h time-bn.. 

ignal. The B ·hann Ii u d to produc 

a stop pul e. Clock frequ nci a lo 

November-December 1967 

as 0.1 Hz can b pr duced by th timing 

regi ter, for a maximum men. urn.bl 

ime interval o( 109 'Cond (a little 

over three year ) . \Vh n b Lh A and B 
inpu s are pre n , the re<:ri t r indica e 

h time b � wee1 A � nd n. If h r i n 
input to chunn l B, a ingle-p rio 

m a urern n of h A-channel input i 

made. 
h im -inter al mo e can be u ed 

f r pulse-durntion m urement . For 

m a urement of the 

·oun er on 
po it iv -g i1 g . ]ope and he B

input circuit io produ the top pu1 

on th n ga iv -going :::;}op . l\ a, imum 

r :olution for u h m a ur ment i 0 

nano. econd · .  

PROGRAMMABILITY 

Almos aJl the counter func ion 

are pro ramm·1hl .·impl by . witch 
lo. ur . to grou nd. The u er ho . 

tho fun tion h wi:h program 
h et.ting the corre · ponding front panel 

. witch � lo th g_ T PR Q po i i n. The 

ex ent to "·hich he variou onlrol 

are programmuhl"' i, indicated by th 

TIMING 
REGISTER 

COUNTING 
1------ REGISTER 

STORAGE READOUT 

INP\JT TRIGGER 
A -----1 GENERATOR 

B 
INPUT TRIGGER 

G E  ERATOR 

FFI 

Q 

FF2 

DISPLAY 
HOLOOF'F 

100}'-s- IOs 

0 

I 
L--BCD 

Figure 7. Single-period and 
time-interval program. 

l l'f 1-� 
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the[;] xperiment r 

following table. o ha onl f w 
econdar control are 

m� ble · nd Y n thi liI 

remov l 1n cer a1n ca 
order. 

pro1Tram-
1on an 

on p cial 

Function 

::\IE_\ URE�[ 

:switch 

Trigg r-polarity 
control -

THRE H 
conLrol.' 

.1.1/ elhod of Programming 

� \Vi ch Jo_ ure to ground 

wi ch clo -ure to round 

·voltage a d ired I vel 

circuit to gr und 

wit h clo ur to in 

'·i ch lo ur o ground 
I · 110 pr grammabl 

·witch 

Pr aran min 
crh 'l mul l 

he r ar pan l 
av ilable at hi 

n t pr rammnhl 

not programmnbl 

nn 

n r 
nn 

o nt r. 
tor ar 

mad 
or n 

Y ral 

u pu f r u 
enL Th 

th hicrh 
pL ,mda 

' 'i h auxiliary q i -

a ar ·y pul from 
nn nd-of-di play 

mman I pul 

ABOVE 20 M Hz 

h 

fr u 
of th 
r 

m 
area. 

e 

u at 

he ad i ion 

aler.1 Th 

1 a v r ile, 

fr quency
riced in he �000* 

- R. \'\. FRA;."K 
ACKNOWLEDGMENT 

R. \ . FRA K 
• Pri apli in • '.-\ onlv_ 
1 D. '. i on, Jr-., "ioo::;:1.1c ecad 
Radio Ezpe..-1.m nt r, terober 19 - caler," 0 neral 

SPECIFICA I 0 NS 

MEASUREMENT RANGES AND ACCURACY 
Frequency: f c to 20 �!Hz· 1-,u.s t l - countin 
g t time . . c ura y, 1 count tim -bn 
ac ura .'. 

INPUT 

ur ac
com

r, xter
solid- ta 

mati all r 

Frequency: 2 :\fIIz (3 Hz t 
2 .'.\IHz ac- · upl l); chann 1 ' ," c 10 

IHz (3 Hz to 10 :\1Hz ac-cuuol d). 

www.americanradiohistory.com
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rrns sine wave, 30 rn pk-pk 
1 vari ble ±100 m\. 

0 dB); low-

xc d 

Signal Polarity : ront-pan l con rol p rmits 
I ti n of p i i - or n gative-going ignal 
n c for riggering. 

lO·MHz TIME-,BASE OPTIONS 

Room-Temperature Oscillator 

Stability: <2 X 1 -7 /0 from 0° to 5 °C. 
riit l han ±2 X ]. r m nth. 

W'itl ±10<'" line-voltage variation, <2 X 
10-s. 

Manual Ad 1justmen t Range: ± l X 10--S at 
r ar-p n l on trol. 

High-Precision Oscillator (in prop rtionu.l-cont.rol 
ov n) 

Stability: <2 X 10-i(I /° O" 'o 5 ° 
·h n 01 rut d on inu l1 ly. l rif ± 1  

X l - I r w k, approx 2 X io-11 p r <la • 
after l month of ·on .inu u op ra.tion. \Yi h 
± 10 ,� Jin -vol ta · ria. ion, < 2 X .10-10. 

Mcu1ual Adjustment Range: ± X l at 
r ar-p::u1 l ·o trol. 

Time-,Base Ovtput: 1 -:.'.rHz uare 
.i>k-pk b hind 50 n a r ar-pan l 
n c r. 
External Phase-Lock: Both 

n h I 1 k d to x rnnl 
a 0.1, l, 2.:, f, r 10 l\1Hz, 
int 1 kn. r\ front-pan l ph 
lamp is provide . 

DATA PRESENTAT ON 

Display: 

Storage: 
) <"ra or 

10 r in 
mod ) and 
mode). 

atalog J.Vwnber 
119'1 Counter 

Bench Model 
Rack Model 

ill. tor 
qu ncy 

Data Oulput 
1-2+ B 

me models): Full· buffered 
u pu n ndnrd DTL I v ' 

da 11 z r i 
behind G kn. 

. � V n �' anrl du a 1 pprox 5 

PROGRAMMING 

Input: 11 in rumen fun · ion controllable b 
clo ure to J?;rounc.l within ct pabili ie of T f, 
micr I gic (2- 6-mA ink ct rrcut r quir d )1 

xc pt: 
P l JD an 
approx 50-m. 

circ lit · 
r : 1 i approx 

a ju t-

GENIER AL 

!Environmental: O" to 5 ° OJ rat,ing r ng 

Power Required: 10 tu 125 or 200 to 250 r 50 
to Hz, :�2 W. 
Accesso:ries Supp l ied: Rack-mounting hn.rdwar. 

t, p 1\\' r c rd, pure f u 
Acce55ories Available: lnpu prob , 115 Decad 
' al r for m �u urem nt, to 100 _Ufa; 1. 1 :37 

Data Print 1·1 11:3 · D/:\ onv d r, and olh 1· 
�H digit l-d1 a. acqui: ition 1uipm nt. 

Dimensions (widt,h x h �ighl. .· d p h): Il 11ch 
m I, lJ :p .· 1�·11 in. (-1 '5 x c H x a25 rnm); 
rack mod I, IH . · ;p '.! •• 1 l in. ( 4 5 x ti x 
2 0 mm). 
Net Weight (approx): 221 (1 kg). 

FOR INPUT PROBE - 1158-9600 

Input Impedance: l :\Ii? h in d l y pprox 7 pF 
wh n u  d wi h 11\)l 1·mrnt r. 

Attenuation: X 10 (2 dB). 
Voltage: () Y de or a!.' pk-pk, max up to 5.7 
:\!Hz; I at high r fr qu ncic 
length: 31 2 f 

Pric in USA 

1191-9700 
1191-9701 
1191-9702 
1191-9703 
1191-9704 
1191-9705 
1191-9706 
1191-9707 
1158-9600 

Bench Model with Doto Output Option 
Rack Model with Doto Output Option 

$1340.00 
1340.00 
1390.00 
1390.00 
1490.00 
1490.00 
1540.00 
1540.00 

Bench Model with High-Precision Time-Bose Option 
Rack Model with High-Precision Time-Bose Option 
Bench Model with both Options 
Rack Model with b oth Options 

P6006 Pr-obe, Tektronix Catalog No. 010-0127-00 
(not sold separntely) 

22.00 

1 1 
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1 2  

the!;] E per' menter 

EW UHF BRIDGE WITH 

PRECISION CONNEC ORS 

In terms of impact on instrument design and 
performance, one of the most important 
new products to come from General Radio 
in recent years has been one of the smallest, 
the GR900" precision coaxial connector. 
The GR900 has been the springboard for 
substantial improvements in many instru
ments and standards made by GR and 
other manufacturers. The time-tested ad
mittance meter is the latest beneficiary of 
GR900 precision, as well as of several other 
noteworthy improvements. 

'I h dev lo m i f pr 
·01111 ct r ha l <l t 

pr v m 

oaxial in 

w 

hu: 
dir 

th 
wn a11d th . in. trument 

ibl n t nl r } i h r 
·y ut 
u e 

wi h preci ion · m
p ional r p atal ility 

nn tor h alr n y 
been put to go d u lo te line 

:.. n 

1 i t. •rs can 

van ag 
' h' 1 YPE 

hn: OVPr 

< ppli ati 
anc 

raucr' 
li ·trihut 

of admittanc 

111 h 1 in.ny u -

i ion eonnector. 

r tan ... I 
f oun w1 e>, pr a 
oan nn<l admi -

in he aw kw a rd 

-c n ·tan t and 

nd c n-

n �w rd r f 

in thi ar a. 
an e m er, incid n all r, 

i. a null iu. rum n n ore prop rly 

.. 1l d a ridg ' p in w are happy o 
put ri ht in th n' rr mg f th l e\ 

in ·trurn ut.) 

'I'h 1 · g r 1 i n �Hl• 
c mplc ly new in rument 

. ,·ern1 importan re pee 

older 1 02. In ad di lion con 
n c om, he 1G09 has more rugged 
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over- 1 1  o 
able <'on 

tandar 
failia e 

ru io 
u ·tnnc 

nd 

unprov d, lock
and . u ptun 

Y al fea ure that 

ar d 
arm can 
m an f v rni r a a hm n • d an 

be 1 ·ked into po ition. 
he dir cL-readinu a 

1 0 HF rid r i 

l i nes 

WR 

±0. 

acul· r r 
he u of 

air apacitor , r 
minn.ti n , '" nd 

y of h 
o bu 

po . ible 
uipp d 

as R, · nd L tand rd imilarly 
impro'' the ac ·ura y of m a. ur m nt 

f an indu tance of 

November-December 1967 

lumped- and dL tribut d-pnrameter cir-
·uit w 1 1  b<"yond th dire -reading 

n. ·cura y. 
Pr ci ion 

lim1te<l to 

equipp d with 

'Thr ugh t1 u e 
. daptor ', h 

'tr no 
mponcnt 

0' . 

pr ci.·ion 

easily t any o • .  xial 

in •lnding T �, T T , 

t . Th t ri ra i n in a -
uracy int.r du d by ad ptor i 

u::su· Hy negl i gible ompar d with th 
inh r n un r ainty hara.ct ri. tic of 

the 1 wcr-p rf rman e i'or 
measur m nt. l 

omp nents wi 

900-JW ompon n 

Method of Measurement 

TYPE 

� e f he TITF Bridge is  simple . nd 
rn.ighti n .. r . \Vi h .. uH 1 g n r-

a tor and d ,tec·tor and th ndu L. n 

New uhf bridge in use 
meosuring SWR of termino
tion, with 7.5-cm reference 
air lino connected as im
pedonce s andard. 

13 
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14 

per·menter 

and 

a 

n 
th 

t 

tan 
slott 

e n 

nt.. 

pp lied) 

kn \Yll 

IUm Il a -

not IT ct mea ure-

ment accuracy, as it can in slotted-line 
mea r men ul i lier pl e are 

uppli d f r bett r re olutio f very 
mall or v ry l rgc va ue 

SWR Measurements 

uuknow 

mp nent i 
as 

of 1 w 
air ' ine • n 

i1npednncc 

u a 

c n

. Th 

"·een th 

and h d -

, t • ccurat indi

of the . wn f he un

- J. ' IL !ORE 

SPEC I F I CAT I ONS 

Accuracy: pplie to each term of normalized admi ta.nee rending separn ly. 

Freqiurncy 

20- I z 
500-10 i\IHz 

1000- 500 l\fliz 

me ur m 
ystcm). 

Laroer term < 1 

±(. 2 J Y . .,rj + o. 1) 
±C . 31 Y I + . 1) 
±( .os]Y.·I + o. 1) 

Larger tenn 1 to �O 

± (0.02 /hli J •I + O.OL I) 
±( . 3 ,/i\JIYNI . 1:\I) 
±(0. 5 /J\IIY.vl + O. 21\I) 

I Y I = magni ud of ridge r a.ding (norm liz d uni ) 
-( -l-term )2 + (im g rm)2 

YI: = s ting of multiplier arm lu > 1 o 2 r quire 
if nor nlized r al or imaginary term i > 1. 

Frequency Range: -10 to 1500 1Hz, dir t 
r a<ling; do\\ n to 20 :\IH� with rr ction 
factor applied to i ginary term. 
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November-December 1967 

Accessories Available: -LZ Refer nee Air 
Line us ·mp <lan ·e. · nd rd , , 00 tandnrd 

f'rmi11a.l,ion and , 'k ndur . fi match for 
ulibrn ·ion, GIWOO ad ptor t h r r nee r 

typ . 
Dimensions (wi. lth .· h igh x de th): 5 X 7 U 
x 51  � in. (l:m x 1 -. x 110 nun). 

74-1\ll 
Weight: Net, lG 1 (7.r.: kg); shiipping, 20 lb 

(9.5 kg). 

Catalog Nwmb r Description Price in U A 
1609 Precidon U Hf Br1idg•e $795.00 

NEW RECORIDllNG WA.VE ANALYZERS 

In the • Ia -.June E ·p rim nter, \Te 
n d n. new dial drive f r u w 

z r h t ry upp]y as 

t pp r n ·i u u hir - . n th 
aly is (a n t 

2 \ 

t.a ve anal 

d 

\\'ilh t.he 
R dio Ezperim nteT, 

aLalog J.Vumber 

1912.-9700 

1913-9700 

1913-9701 

f n •y 
or rnti n from mu hin r . 

Th n w yp 191. Recordincr 
z r in ·ludo. 

1 anal z r and th 
p t nbom 't r (plu.· 

ll p l i l \'i h t 

ncy 

·hL rt pa.p r and ·h drive a d 
1 that liuk unit.s I hrough whi ·h the 

• rl\' th anal z r fr 

� \V. It. l(11t1dert, "A ne-Percent-Bandwidth '\.V v 
An lyzer," G ner(ll Ha.dio Erv rim nter, p ml>er 19 6. 

D cription 

1912 Thiird-Octav·e R:.e.cordin19 Analyzer 
for 115-V, 60-H'z supply 
1913 Recordi119 Wave Analy:i:er, 1 % Bandwidth 
for 115.v, 60-Hz supplly 
11913 Recording w.ave Analyzer, 13 Bandwidth 
for 230-Y., 50-Hz supply 

A 

$351 Q,00 

3180.00 

on reques.t 
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t r 

GE RA RA 10 COMPANY 
WEST CONCORO, MASSACHUSETTS 01761 

16 

DO WE HAVE YOUR CORRECT NAME AND ADDRESS-name, company 

or organization, department, street or P.O. box, city, state, and zip code? 

If not, please clip the address label on this issue and return it to us with 

corrections, or if you p refer, write us; a postcard wi l l  do. 

Precision Measurements Association Conference 

The fir t annual tandcir . in th cali rati n of in tru

te hni ·al 
pr nt d. 

GE 

adio will par 

y en1 n tr 

in thi . 

u. f 
and 

will alf'o d m n tr t a 

"-i h pr <·i ion connector. 

c 
y mean 

equipp d 

For fur .her inf orma ion on th PJ\I 
write th 

IOTI 
alifo nia 9'1.502. 

General R'adiro wishes all Experimenter readers 

a happy and p.rosperous 1968. 

ERAL R.AD I O  COM PA v 
WEST CONCORD, MASSACHUSETTS 01781 
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