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AUTOMATIC BRIDGE AMONG NEW INSTRUMENTS AT WESCON 

........ 
00 

We han' alway1'! ron,"idercd WESCO X ( \\'(';;t(' rn Electronic 
Show and Convention) 11 major ev('nt in our ex hibit :<('hcduic, 
and we 8c{'ordiui/:iy try to :<('hed uie the introduction of important 
new instruments for the O('('tl!<ioll. Lust venr our TYI'~: 1900·A 
Wa ve Ana lyzer wn~ unveiled I\t WgHC(fx. Thill )'<,u r, an auto­
matic capn.('itunce bridgr hend s the lis t of new products bound 
for Booth 13~3 1316 81 th.' Los Angeles Spans Arena. 

TYPE 1680-A 
AUTOMATIC CAPACITANCE BRIDGE ASSEMBLY 

TIl(> "automatic bridge," up until 
now, rithcr ha.~ not been a true bridg(' 
at nil or has beell a monster system 
with 11. fi\"e-digit price. CH, who!«' {'x­
pericll{,c with impedance bridgNl gO('s 
buck nrarly a ha lf-('cntu ry. has IIOW 

produ('('d Ull instrllmcnt-~iz{'d, insl ru­
mcnt.-pri('C'd, automatiC' (·Ilpucitnnct' 
bridgC' thllt is su re to be till' stnndnrd 

fo r suC'h in:-truments for ma ny yt'lIrs to 
eome. 

The .\utomatic Cnpm·ittUl("(' Bridgt' 
AfIS('mbly retluil'1'>1 only <'Onnt'dion of 
th£' un known. 'I'll(' hridge St'lects the 
prop<'r runge, ach iC'ves balnllee, nnd 
pN'sents t he valuc of the unknown on 
UII in-line ~t1merik digital readout t hat 
includes capnl"it:llw(', di ipation fncto r 

,~. 
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or <:ondu<"ln ncc. decimnl points, and 
unit~ . All this information is Illsa pre­
sentro in binary-(,oded dceimal form 
( 1-2-1-2 13('1) for use by printers or 
oth('r data-handling cquipm(,ll t. Th(' ('u­
tiI"(' bnlllJl{'(' opemlion con~ume8 !lbout 
n hnlf sc('ond . 

Tlm'I' 8witch-sclc<:tcd gellCnllor fre­
qllcll('i~ nrc uVllilable: 120, 400, and 
1000 eyril'fl per second. Cnpntihm<:c 
range i ~ 100 picofarad" (rll ll·~Cfil(' ) to 
100 mil'rofllrads at 400 nlld 1000 {' I t! 

( re~luti{)1l is 0.01 picofarad ) and I 
microfarad (full-!lcale ) to 1000 micro­
fllntds with n 120-<:y(']c signa l. Dissi­
patioll-fztd.or runge is 0.0001 to 1.0, lind 
til(' bridgc will measure parallel l'on­
ductalH't' from 0.1 nanomho to I mho at 
100 nnd 1000 cI s, I mil'romho to 1.0 
mho Ilt I:.>Q ('/g. 

AUGUST 1' 64 

Bn:oi(' lHTUrfiey of cnparit ance mell:,­
UJ'('lllcnt i1-i ±O.lf'O of I1'Rding ±O.O If(; 
of full s(·n le .. \ I·('urzu'y of fl'ftluencie,; 
~UP I)l ied by tht, trlln ~i:<torizoo o:<cilln­
tor is ±I%. 

T he I\('W bridge fea tur('s scvcra l op­
erating m(Jl.h~8 to IH'('om moclate a wide 
fII nge of po~~ibie llPplicntions. In the 
tracking mode, for c);nmpil', it will con­
tinuou"ly follow m riations in a e:\pad­
tor under test, permitting Ilutorn.'ltic 
recording of the efTeeU! of tempcrnture 
o r o thc r ellvironmentn l condition". In 
the lrzH' king-:-<:un piP<1 llIode, the hridg(' 
trtlck.~ the \'urilltiom; hut yil.'lds data 
only Oil ('Olll mund. 

All this lIu tomntion comes in Ii f/u-k­
Ix-m'h ins trument only IOh inches 
high , with II price requiring on ly four 
digitlol (8-1850). 

TYPE 1123-A DIGITAL SYNCRONOMETER 

The stn ndllrd clock fncl' of t he Sy n-
• . I crOIlOIll('tcr tlllle ('ompnrut or Utll gOlle 

the wlty of hridge bnltlllce eontroli'l, II!; 

you ('I\Il;<Ct, from thl' pieture of ou \" II!.'W 
Tn'.~ 1123-/\ Digital SyncrOllometer. 
l louril, minutes, nnd seconds nppenr 0 11 

nil in-line (\umcrik digita l readout. Tbe 
rcadout, however , is only onc of mnny 
significa nt differences between this S,}' n­
('ronom('ter and its predecessors. 

The Sy ncronomcte r is n time-indi­
('nting ins trument normally opcmtoo by 
a 100-kc input sigllal from n precision 

frequcncy sta ndll rd, sueh u.s the Gen­
('fil l Badio '1', N : 111 5-13. An :\utomnti(' 
dis.abling {'ir('u it tl tops the " d ock " if 
t he input I" ignnl ('hanges frequency or 
if it misscs ('\, ('11 0 1\(' t'ycle. There is 
t herC£ore no dllnger thut the user will 
unk nowi ngly nN'cpt dntl1 I"poi lrd by a 
monll.'nLtlry input failure. 

Syncronometer time ('tin be com­
pnr<'d with stl1ndnrd time (e.g., from 
W\\' \' ) within ± 10 microscconds with­
out ix>ing ibcif di"turbed . After t he 
eompnriiiOn is complct(', SYlicronometer 

3 

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



~ GENERAL ."DIO EXPERIMENTER 

4 

lim(> ('un lx> syn('hronized against stand­
llrd timt· with olle push of a button. 

Thf' IICW instrument was designed 
with remote operation in mind. Any 
number of them Cllll be started simul­
jllnC'ou~I'y from olle loclLtion, with n pre­
!let tim(' delay betweeo lo<'al nnd remote 
units of 0 to 9U!H}U milliseconds. 

The time indicator, ns mentioned, 
is 11 8ix-pluc{' Xumcrik J"('gistcr. Digits 
('an be changed during opt'rution, unci 
the regi>1tcr CUll lx- set to recycle ulter 
nny number of hours from I to 9'J. 

Timing pu lses III frequenc ies from _ 
100 kc/ s down to 0.1 cIs (in decirntll 
submultiplps) ure avai lable at output 
con nectors. A O.2-microS<'t"ond marker 
is also available for high-resolu tion time 
inh'fCOm pul'isons, as with I.ofun C. 

The all-sol id-state SYLlcronomcter® 
time comparator operates from stand· 
a rd fiC power lines but ulso includes its 
own oickel-ead mium (cxplusion-proof) 
batteries for flutolll1lti(1 takeover in 
emergencies. 

Price: $2950.00 

NEW MEMBERS OF THE GR900 FAMILY 

A~ the GB900 prcri.'<ion eoaxiul ('011· 

ncetOI' gnin~ rapidly in popularity, 
we II rc "triving to meet the grcil.I de­
mand for cl{'nwllts bui<Cd on thit; {'uuxi,,1 
dc!"ign. Among those to 1)(' inlrodurro 
at WESCO:;\, urc: 

The Type 9OO·TUA Tuner, used with 
til(' THE UQO..LB Precision S lott('d 
Line to rancel out fC!;idual rdlections 
of rf tt'rmiuul ions, measuring inslrll­
mc.nt.s, COllllcctOrs, nnd adaptors at 

freqllcncie" hctwCi!1l 1 IUld !) C(·/I'I . The 
tuncr compriS<'s a seel ion of :JO.ohm 
coaxial (iue with th~ adjustable tuning 
!'crews IUl.\'illg cngra \'cd micrometer 
S<'alcs. Th(>8C S('rcws are used to tunc 
out rcll('diolls. Alllhrcc rnn he set to 11 

" I)('utrnl" position, whcre the tu ner 
effc{'tin~l)' becomes a reflel'tionless eou­
tinuation of the line. The maximum 
vswn thut cll n be tuned out under ull 

conditions of mismut.ch , phase, and 
frequency is 1.00 + 0.012 times the 
frcquency in gigacycles. Larger reflec­
tions call uSllully be tuned out. 

The Type 9OO· LZ Refe re nce Air Line , 
available in i)-, 7.:'-, I() .. , 1.;-, and ;ro... 
cf'nt imetcr sections. I n usc, the free 
inoer conductor is t'cntered on the 
ccnte r .. ('ondu('tor f'ont:lC;ts of the GR!)()() 
('onnectors ut the ends, by mellns of 
spring-loaded inserts. T he absence of 
any support in the line itself mcans thut 
t hese air lines :Hf' eR">I'nt illily refleetion­
less. without e\·en the minor d is('oll­
liDliity of a well dCEigncd bead. 

Several new Type 900 .. Q Adaptors, 
which are u~d to connert the C n!)()() 
series to Tn'j,;5J B:;\'C, C, and T:;\'C 
plugs and jacks. 

Types 9OO-WNC and -WNE Short .. 
Circuit Te rmination l. The formcr is de-

_00 
TIl . T'I'P . tOO-TVA. Tun .. In lloll.d 
... ' ..... n .. " .... ,,1 .. 1 lin. ond .. ",olch. d 

t .. ",lnotlon. 

-
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signed for usc with the reference a ir line 
described above, the latter to produce a 
short circuit ut the same reference 
plane as that of the 'l'"\" 't; OOO-WO 
Opcn·Circuit Termination. 

Conn ector Kits for Refere nce Ai, Line. 
Tho&, dc~ir i l1g N"ft'rcncc air lincs of 
]cngths other than those und lable as 

rcady·madc scclion~ (Sl'C abovc) can 
now make their own !;C('tions out of 
GR precision rod lind tubing (Part. 
:-;0 OHOO-IJ508 and 0900-9509, respoo­
t i\'ely). ;'\CW COll llcctor kits includc the 
necessury parts of the GHOOO COllllector 
for such line fnbricalion a6 well Ill) for 
the connect ion of refcrcllec air line to 
components. 

and also on display 

TYPE 1360-8 MICROWAVE OSCILlATOR 

TYPE 1422-CL PRECISION CAPACITOR 

FrOn\,efl In EleetrOl1 lcs 

DC8<'riptions of these instru· 
ment:; will appear in the Sep­
tember issue of the General Radio 
t:zperiml"nter. 

These instruments arc described 
r lse whcre in this issue. 

TYPE 1521-B 
GRAPH IC LEVEL RECORDER 

TYPES 1161-A AND 1162-A 
COHERENT DECADE 

fREQUENCY SYNTHESIZERS 

.400·kc SOLlO·STA TE COUNTER 

Exprrien(;c wit.h the TYI'~; I I 50-A 
DigitJd Frequency ~deter t and with 
the cin'uitry of its more sophis licntcd 
brother, the Tl'I'~; 1151-A,' hus mude 
possible a number of improvements 
that increase reliability, ease of opcrn­
tioo, Ilnd frequency raoge. 

A new model, the TYi'~: 1150-B, now 
replaces the original A-model. T his 

digital frequency meier is huacd on the 
snmc ~i mplc , economica l ring counting 
units used in i tl:! predecessors. The 
uppe r frequellcy limit, however. has 
been raised fro m :100 kt/ s to 400 kc/ s, 

'R. W. y .... "k and J . K. I'IbU'" . ... ,. .-,...,-D;", Solid­
l'I .. te CouDt~. for ~-rnqll.,ne,. ;o.ltMu.e,ne"U) 10 220 h:' 
G,II ..... 1 R .. ,I, . KZJN"_III ... 36. 4. Apr,l . 1962. 
'R. W. ffIJllk. "7", .... 10 300 k., ... tl> F,,·. I)'Jit Ac­
curacy: ' G ..... ,,[ Rod,~ 8z,.,,,~ .. rf" 37. 6. June. 1963. 
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with no incrcaS(' in price. Also, fo r 
increased operating ('ollvcnicnce, a trig­
ger.levrl control hnl! ix'cn !idded, so 
that one ('{tn optimize the input Sf'llsi­
tivity for all wnw·forms from sine 
wavcs to low-duly-rutio pulses. This 
greatly rcduc('fI the possibility of er­
roneolls indicatiOlll'l from noise or o ther 
unwanted signai.'1. 

The program of the new eQUntN iii 
b.'l~1 011 cl(l('k pulses of 0.01 S('('ond, 
in contrast to the onC-i;C('ond iuten'a ls 
of the previous model. Thus, the maxi­
mum interval betwC{ln display and 
('ount is redlH'cd to 0.01 second, rt'­

gardlc!'s of the cOlLnting and displ:\y-

T". 

.: , 
~ '- 0 7 0 ;:-r: 0 

~. ., --- , 

t imc settings. lI e11(,(" idle time is less, 
a nd t he counter program is morc 
efficient. 

The T n'1> 11:.o-B Digita l Freqllcl1C'Y 
" ieter pro\' idf's nn el'olJomicai and re­
Iiabif' meanll of frequency measurem en t 
in the (']ectron;eij industry and. with 
appropriate tra nscim'ers, hus m all)' np­
plimtions in gcnf'rlli industry. 

The (,Olll1te r i8 avai lable for either 
bencb or rtu·k mOllnti ng and , option­
ally, with out P'" provision for opeNl t ing 
the G il TYI'E 1136-A Digital-to-.\nalog 
Converter li nd the T\"I't: II :H-A Datu 
Pri nter. 

' ,ic. 
IUG.8M 
1150_8. 
1150·BI'M 

400-h Dl,lIol F . . ..... ftcy M el •• , Ben,h Mod_I S 9ts.00 
9ts.00 

lUO-Bl"R 

400-1100 0 1111,,1 , ...... . ,tcy M. , .. , lI"c ~ Mod.1 
400_kc DIgllal F.e ""enq' Met .. !w,th _p,,1 for 
prinl" or D/A cOlwe rler). Bench Model 
400-kc Dlgllol F.e" .. ency Mele. twith .... ,p .. , fo r 
p,in'er Dr O/A COnyerterl.Rod Mod.1 

INCREASED FREQUENCY RANGE FOR THE 

1050.00 

1050.00 

TYPE 1151-A DIGITAL TIME AND FREQUENCY METER 

T hf' T YPE 11'-, I-A Digital Time and 
Frequf' llcy -' Icter I mCllsu rcs frellucnc~'. 
frf'qul' lley ratio, pe riod, IHld muliip\f' 

• R. II . f'r.nk ... 7 .... ' .. tu 300 ~ •• nll\ fh~-])'Ki \ ). •• 
cu, ... ,:· Gu ••• ' R .. ~", Ez,-•. _nlIT. 3 • . 6, Juo ... 1003 

fX'riods and is equ ipped with a full 
complemen t of input cont rols. I tl) guar­
untced uppe r frequcncy limit , formerl y....",., 
:300 kef s, hUH Iwen in crea sed to '100 
k('f s. with n o ill('tCaSf' in price. 
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THE TYPE 1360-6 MICROWAVE OSCILLATOR 

An improved model of the popular 
Typ}: I ~()() i\l icrowuve Oscillator is now 
in produetion. Amplitude and frequency 
stabili ties of the carrier under Sfluarc­
wave-modulated ('onditions have heen 
markedly improved by a diode clamp 
circu it in the klystron repeller modula­
tor. ln uddition, regulation of the sup-

-. ply voltuge for the I-ke square-wave 
generator has stabilized the modulation 
frequency. These improvements arc 
particu larly vu luable to those customers 
who will usc the oscillator with the 
Tn8 t640-A Slotted Line Recorder 

, To be deacribe<l in /( 10. thc{""'nK iaoue 01 the G, n" .. l 
Ifadio Erpni""M/n . 
• A. E. Sa..,te.....,,,. "A N. ,,· H iah I',..,i.;on ~ I Nhod lor 
lhe Me • • mement ollhll vswn 01 C"",~i. t Conn",,'O'.'" 
IRE T'on • ..,.lionJ on .11,'c .... "",·, n'''r~ Gnd Tr(;lI~i.,.. ... 
N,,,"ernber. tOO!. 

System. I The stringent sta bility re­
quirements Oil Ilmplitude and modu la­
lion frequency in this system a re due to 
the large available s('ale expa nsion: and 
the narrow aud io band width of the 
selective a mplifie r. 

The accompa nying figure is a graphic 
record showing the shorlrterm ampli­
tude stability of the new TYPE l~(iO-ll 

Oiwi llutor incorporated in !l 'I'HE 

IG-JO-A system. The s('3Ic expansion is 
1% full scale (1.01 VSWH) . The line 
voltage was varied from 110 to 120 
volts nt II rate of 1 cycle per second by 
means of a Variac@autolrnnsformcr 
drivcn by u Type 1730-A Sweep Drive. 

G. P . .\It::COUGIi 

--:,";:-c:c:o,--+----:.c,'-.-.w-.-n--:oc"c'c".--:, •• ---Ir $1 :~:~oo 

Typ. 1360·8 am · 
pillude 'ta bllity In 
p . ... .. u .. f 10· ... .. 11 
p.a._la·p. ok II .. . . 
... .. 1101 ' ••• u •• I .... . 
01 I.<yd. • .. t. o. 
m , .. ,ured In .. Ty p. 
1640·A SI .. lt . d li .. . 

kecard .. Sy.tem. 
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GENERA L RADIO EX PERIMENTER 

A THREE-TERMINAL PRECISION CAPACITOR 
WITH lOW TERMINAL CAPACITANCES 

J n IIny threc· tcrrninal capaci tor each 
termina l of til{' direct. capaci tance has 
It capacitance to ground or shield whose 
magnitude depe nds Oil the ty pe of con· 
struction. In addit ion, when the direct. 
capaeitanee is va riable, these terminal 
capacitances a re usually not constant. 
but change with setting. When such a 
ca ptleitor is used fiS a sta ndurd in bridge 
measurements or is measured Oil a 
bridge, the terminal cu pucitun('cs can , 
if large enough, cause a n crror in ca pac i· 

ta nce measurcm('n t, which depends on 
the degree of cxcellence of the gutt rd 
arrangement provided in the bridge 
und on the magn itude of the measu red 
capacitance. 

T he new Typ.: 1..J22-CL Precision 
Capacitor has been designed fo r those 
uscs where terminal cu pacitfi llces tIre 
important. Its direct capacitance range 

is 10 to 110 pf; its terminal ca pacita nccs 
a re of the order of :lO pf and 60 pf, and 
a re q uite constan t with scHing.· Other 
specifications, as listed below, arc simila r 
to those of other units in the 1-122 line, 
• The Typ~ 142'2-CC. whieh II .... .. diffe~nl eonoINell"". 
h ......... n'e u' 5 10 110 I'f bUI I, ... mu~h large. ~mlll,.1 
ea, ... lllln«l. 

SPECIFICATIONS 

DI •• ct Capac'lan .. ROnll' : ](J l O II!J )If. 

Capadlance S<al.: 1).{),2 pf/ dilli8ion. 

Aceu.o<." ± l)i~'or:lr:.d~ li"ll!d I)('\ow or 
± 0.03%, whirlwvcr i~ KTI'>IIl'r. 

1'0101 Capacitallcf) 
Capacitance Diffue'lCt8" 

Oi, u l_Rudln, 
CAdiu"m. nl) - 0.1 pI 0.2 pI 

Aft, . 1<01. co.n <llon 
from caUIHotion 
ctla.l - 0.0" pI 0.08 pI 

Aft", cOrFullon f,om 
pr, cI.loo <aUltrallon 
( ... tro ctlO'II')- 0.01 pI 0.0 2 pI 

R" ld"allmp. danc •• (typIcal): 
S •• I .. lnd,,<loo<, -0. 14 "h, 
Y" mloal Capacllonc., -

Hill" '''mino l 10 eOle 

• 
min . co le II pI 

mo •• col, l 2 pI 

lo .... I,'min,,] to co •• 
mi~ Ico ll 57 pI 

mo" .cole 5" pI 

Inulallon R .. I,tan <e : Grcnt~r thun one t.cTliOhm 
l I t Z3C und \~1IIi lIwn r,( )% IU t. 

T ... mlnol. : GR T Yl'f; ~74 1000kioj!:-type eouxilll 
COIlI!(!('lurs: Ildllplors to other (:ullxiul tYIJIl>! 
lIre nvnil.'lhle. 
Acel .. a,l .. Supplied , T wo T YPE 874-CL5SA 
Ca ble Cunnt:c:tors . 

• l)iv~l~ error by 2 ... hf" "". ;,ellin!!: i. ",ade .. , ..... li_ 
b.ated 1""1>'. 0Im enOlon.: Width 9.H:, height 7, d<!pth 8M 
Stability , Cajllu:i tllnce 1'I1:. nge per yenr is lCIlii inches (245 by ISO by Z20 mm), oyer-nl!. 
t han onc scnle divi~ion. Nt! W , llI hl : IO~ pounds (4.9 kg). 
Maximum Volloll" 1000 volU!, pCll k. Shlpplnll W " lIh', 15 pllund~ (7 kg). 

Type Pric~ 

P ... llion Capad,o. 1422_Cl 
1422_ClP P,ulslon Copaclto ..... ith preci . ion collb',,'ion 

$340.00 
390.00 

,. ;;"'" 
" .. 
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