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A STANDARD SWEEPING-FREQUENCY 

SIGNAL GENERATOR 

The General Radio Company has for 
many years manufactured standard-sig
nul gCllcrtltors, tho word standard de
noting that certain characteristics (usu
ally the frequency, amplitude, and 
modulation) of the output. signal pro
vidpd t\rC aecunl!!'ly indicated, or sta nd
ardizl'd. With the introduction of the 
TYPE 1 02;'j-A Standard Swc<;p-F rcqucncy 
GCllcmlor, the e;talldard concept has been 
extcnded to tho sweeping-frequency sig
na[ gellemtor. 

This genem tor has been designed 

to bf' as uui"crsally a pplicable as pO&<:.i
ble, but is particulnrly useful for liwecp
freque ncy measurements on wide-band 
devices where a multiplicity of adjust
ments mus t be set to secure tho dc~i r('d 

ch:lractcristics. 
In this instrument, the frequency of 

the sin usoida l output is varied in a 
smooth, continuous manner over a fre
quency band in repetitivc cycles by 
means of n motor-drivcn tuning eap:wi
tor. By this means, the nmplitude re
sponse of a network or devic(' as a func-

Figur. 1. Pane ' view of Type 1025_A 51anda,d 5w.ep-F ... que ncy Gene,al",_ 
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t ion of frequency can be displfLycd 
automaticully on UII oscilloscope. A 
synchronously varying horizont.al dc
IIcct ion is provided for the oscilloscope. 
The hu'gc di:ll on the insirumcnl. indi
catc!; the frequency of 0. manuully posi
t ioned marker Oil the display. The 
a mplitude of the marker is adjustable 
and is monitomd bY:l panel meter, t.hus 
providing complete {I'CquCney and a m
plitude calibrntioll of the displayed 
1,{'SPOIl!:"C. 

An automatic amplit.udc-control cir
('uit holds the rf output ilC!hind !111 llCC ll

rate 5O-ohm rcsist:ull'c ft.t II manually 
preset. I('vel, indclX'ndcnl. of frequency, 
lille voitllgC, and load variation. The rf 
output level is accurat.ely indicated by 
the panel meter lind is adjustable over a 
wid!' range by a cont iullollsly variable 
control and slep attclluator. 

The gronf'rtltor C:l ll also be quickly 
switched to cw operat ioll , in which func
tioll it is as stable as (t non-swcpt signlll 
b"('lll'rulor, so thaL iL call be used with un 
external digital frequency meter for 
rctlily precL';C measuremcnts of a rcsponse 
aftN a pt'f'liminary sweep prcsclltat ion 
.showl$ that sucb d!"tailed rnCallu rClllcnts 
nre justified. This is not possible wit.h 
the IIKIII11 S\\'(!(' p gcncrulor. so t hat often 
hoth (I i'WCCp gcncr!ltor and n ew signal 
gellemtor arc Ilc<.'CS. .... ·\ry. 

frequency Ranges 

The oscillut.or coils for thc various 
frequency mngctl are mounted 011 a 12-
SC('tor tund which is dcsigll<,d to permit 
individual sectors to be readily replnecd 
for special ranges. Thc instrument is 
normally supplied with ten oetavc ranges 
covering from 0.7 to 230 ,Me witb 
geuerous overlaps. 

The t.wo positions on the FnEQU,.;NCY 
RA~m; control beyond the ten I'('quir('d 

for 0.7 to 230 [\'[c arc normally su pplied 
with bnndsprcad sectors of 400 to 500 
kc and 10.7 ± 0.3 Mc. Additional band
spreads ca ll be had at the sncrifice of 
gcneral-coverage Tanges up Lo the 12-
sector capacity of t he turret. T he bnnd
spread ranges have an essen tially lineal' 
frequency dist.ribution 011 the displtty, 
while the octave ranges have a logarith
mic distribution. In order to make use 
of a single prc-<:nlibratcd multi-scale dia l, 
the available bandspreads have been 
quanl ir.cd to fit a ~.cro center ±30 scale, 
a l\CI'O center ±loo scale, and a 40 to 
I)() scule. For t.he gcncral-covcmgc oct::l.ve 
mngcs there a rc four Ilea rly logarithmic 
scnlcs which :Ire used for 0..1 to 80 !Id e 
fmd two quasi-logarithmic scales for Lhc 
65- to 1·IO-1\·lc and 100- t.o 230-1\1e 
mngcs. 

Automatic Sweeping 

The fl"t'qHCIlCY is swept. by a motor
driven tUlling capacitor. The cap:lcitor 
rot:\tcs continuously at 1200 rpm and is 
balanced bolh mechanically and electri
ca lly, so that. no bal:\llcing -weights or 
sliding contacts [1I'C required. This is 
!l ccomplished by !l split-siatof design 
with the rotor plates di vided equally 
about t be axis of mtat ion. 

'rhe entire frequency range selected 
is swept, in 1/·15 of tl second , and there 
are 20 swccps per second. Tbe oscillator 
output. is blanked ofT between sweeps lo 
permit. the capacitor to return t.o t he 
low-frequcncy end of t he range : t he 
sweeping is nlways from low to high fre
quencies. A sawt.ooth voltage is gcn
crnted in synchronism with the fn.:
quellcy swccping for hori7.ontal deflec
tion of a cathode-ray oscilloscope. The 
entire range is swept, bUL, by means 
of I::XPAND DISI'LA \" lind ]WWLAY STAItT 

f'onlrQls, as litt le {I S one-tent h of any 
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r oelil.\'{' lUngt' m n be set to occupy the 
filII "creen width of the display oscillo
$('Ope, Where additional resolution is 
rWluired , bundsprcad r:ltlgcs Cfi n be 
provid('d 011 spccial order covering as 
littl!' liS 5% in frequency for the full
mngl' sweep, find this, too, can be re
dUf'('d by expansion of the display to 
Olll'-tenth of the full rUllge, 

Manual and Slow-Speed Sweeping 

In addit ioh to thE~ normal swcep mode 
of ol)('ratioll, t h{' sw{'cp motor cn n be 
stoPlx,d and a clut.ch cngaged to eOIl

nf'C\ t he marker COlllrol a nd frequency 
indicator dir<'C'lly to the lUlling capaci
tor for malltlal COlltrol of till' frequency, 
In t hi~ mode, tl\(' frequel1('Y indicatcd 
0 11 llle' dial is lhe CI\' frl'quPht.:y gcn
cratN!. The ~ellerator still fullt;li f)IIS as 
a 1iw!'e p gPIlPralOr sim:c a dia l poten-

~ tiomNer' providt,s a display sweep volt
agp proportional 10 fn'qncilcy-i ndicator 
tran"l. III f:wt, til(' dial potl' lltiomph'r is 
UtTtlUb",d to dnplif'HtP OIX'/':uioll ill the 
normal i\\\'('r'p mod!.' ,:;o that t he [)ISI 'L.n' 

JA.NUA.RY, 1963 ~ 

STAnT unci Dt" l'LAl' EXPANGIO:>.' controls 
eont.inut' to function, Thus, un X\' plotter 
can be cOlllrc('wd to replacc the oscillo
scope us<'d with t he high-~pecd sweep, 
and fl plot of the responsc obt:lined by 
slow rotation of the fr'pq u(,IlI'Y knob, 

The m:Ulnnl drive proddes !t test. 
method fO!' det (' l'mining \\'hpthcl' t he 
uu!rml:1,lie sweeping specd is Cx('c!;sive 
fo l' t il{' d4'\'it~ · unrJel' u-st nnd, if it is, 
fo r plott ing t he I ruc l'('"ponsc, I It addi
tion, 1\\'0 dial drivl'S :tl'e fl.\':l il:tblc , and 
ca n be attach('d to the dial in place of 
til(' manual-drive knob, T he ']'\'r J:o) 

oo8-P2 Synchronous Diul Drive is uscd 
for slow-.. ;pccd sweeping ( 10 sPconds to 
s \\'C('P thc full mngc of the dial) for dis
play on lUI oscilloscope wit h a long
pe rs istence phosphor. The T\,N; 908-1\1 
Dia l Dri ve provides a single sweep ( l.J.4 
minutes) for usc with Ill1 x,' plotter, 

Marker Generation 

The hctlrt of this instrument, which 
m:.lkl'S it llltiqul' :lmong sWl'e ping ,,'t'll
crators, is the systP\U used to provide 

Figure 2. El e m enta rv schemallc diagram oi llando.d I weep'f.eq"enev gen etoto •• 
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(f'{IqllC'IlCY markers in the lIormul 8W('('P 
rnod(' of olX'rulion. Figure 2 is lUi e i£'
men! 3.ry S('hCUHII ie. The ungulnr posi
tioll of th~' varitlble capacitor call obvi
ously b..-' culibrfltf'd in terms of fl-cquellcy 
g4'11\·t!lIPd for any particular range. TIlt' 
position of till' capacitor ill uS('d as flll 

iudi('utioll of fr<'quency, but ill t he HWecp 
mode it is done inslilmaneously. Figure 
a is :l l'ut:lwUy drnwing .!:'.howillg how 
this is aceompJished. The capacitor drivf' 
drum ~'arri('S II Ihin iron VUIlC, which 
gell('rtlll'S a pul~ as it paSSE's Il magllf'li(' 
pickup d"vir'.,. The pickup's 1I1lgulaf 
position is illdic:ttcd on a dial and CIlIl 
lo<- IIdjuslCd to ('oiu{'idc with t he caplle
itor \'11 11(' III ully position of the cn pacitor 
wi. hill ili'llldi\'(' rnllgc. For each setting 
of lilt' uUl.rkf'r pickup dial, the pulse 
generated Ot.·CUf'iI at 11 pnrticulllr posi
tion of t he hilling capacitor und consc
quently at :1 particular frequcnl.:Y. Th(> 
diaJ thrl't'forc CUll be calibrated in fre
llu(>Jl('Y existing at the installt the pulse 
OCl.:llI"l!. If I h i~ pulsc is displayed u.s a 
vertical deflection 011 UII oscilloscope 
who&' horizontnl deflection is It tim('
vIlrying voltage in synchron ism with 
IIU' fl't'qul.'lIcy \';lriutiOI1 of t h(' osdll:ltor, 
tbC' po;;jtion of tl\(' pulse repn:'scn\s tht' 
frl'tIUCIICY 111 that point 011 thl.' display, 

reg:lrdless of any Ilonlin('nrities that 
mny be presellL in the display ho ri1.Ontai 
deflection. 

Sim.'C t he response is presented a.s a 
vNlicnl dcfk<:tio ll 011 Ih(' di:::p]ay, t he 
sup, 'rpo;;ilion of tlw 1llllrkl'r cou ld di.or 
ton the pictlU'C. '1'0 avoid t his, we take 
advanttlb'1' of the fact lhnt t hfO tuning 
eap..'\cilor is useful for only 180 dcg1'('('l) 
of its range. Figure" is Ii tinting diagram 
showing t he relntionship of events in 
the sweep t·yele. 

'1'he oscillator is blanked off for t he 
second 180 degroc'il of cnpl.Il.:itor rota don 
a nd , sillt;e thc !'OIn ting cn p.'leitOl· with ils 
dri\'c drum i ~ fl very good fl ywhct'l, t he 
angula r ~pced of t he second 180 df'gl'L"CS 
is the SIlIllt' 115 t hftt o f the finit 180 dt'

grees of rotation . COllsequently, the 
timtl relationl!hii>~ in t he two hlllf-rl'\'O~ 
lutions are ide ulicn] for ~\It pmcficlli 
purposes. Tile marker vnne is position('tI 
180 degrees from the position LO be iden
ti fied, so that t ht:' marker is geueNlted 
while the oscillato r is bl:lUked olf. The 
blanking is controlled by pulses from It 

fixed mugne tic pick up. T wo vnnes, 180 
degrees apart 011 a !'I('p:l mt e t r:lek fro m 
the marker vuue, produce pulses (It tli(' 
beginning and (' lid of t he netiw tuning 
nmge of the cnpl.Icitor. Thetit' lire used 

Fig".. 3. Mog"";' von' 
Ind" ••• motk.r " 01'0", In 
pl~kup wh... • .. po.ito, 
.oto, po. 111o ........... pondt 
10 ", ... Iut.d ,..q .... ncy . -
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to complement II bi-6I:lhtl> blunking 
mull i\' ibrillor. Tht' propf'r plmsillg of I he 
blu llkillg is obtained by liSC of the 
marker pulse to set the mult ivihrator 
to ,he blallkNI Slate if it is ont of 8\C'p. 

A S11Wlooth waveform voltagl' is gell
cml{'d for till' display hori1.OIltnl ddlcc
tion, two ("yell':> occurring per revolution 
of tbe tuning cap:lCitor. The I'('sponsc 
and mark{'r are displayed on nllNn:tte 
SWttP~ of the display so tlli.'re is no inter
ference, one with the other. The dolled 
markcr-vo!t:tgc pulse 011 l he timing eli:\
grum of Figure 4 shoW's the posit ioll to 
be identified, but l ilt' g('1l£'r:ltcd pulse 
actually occurs ('xactly 180 dl'gl'N'S later 
while the oscill:llor is bl:mked ofT. 

Display Expansion 

'rhl' display horizont31 s,'lwIOOlh \'oIL
!1gt" iii gcncratl'd by :Ul f' 11 'e1 ronil' $W(,(,P 
circuit lriggf'N·d by pull'('1i from t 1](' 
IlISI'LA Y $TAltT magnetic pickup. This 

J ... NU .... V . 1963 ~ 

piekup opcrntes with thc samc rotating 
Vlllles used for the blanking, and thus 
t \\'0 equally..gp!1ocd pulscs 11fC produced 
per r!'\'olution of 1Ilf' tuning capacitor. 
The angular po~ilioll of t he pickup can 
IX' vuried by t he 1lI81'1 .... \' I'lTAR'I' control 
to set. Ihe point. at which t he display 
s.'\wtooth starts. This, in conj unction 
\\'iih the EXPASD D1SPL.H control, per
mits nny part. of E1 frequency range to be 
('xpunded on the displ.:ty. About 10 to 
I is the prneticnl limit of expansion, 80 

that 1/ 10 of allY lUlling rtlnge can be 
mude to occupy fullscfi le of t his d isplay. 
This requires II 10-volt full-scale display 
horizontal sensit ivit.y, sincc the maxi
mum pcak-to-pt'uk ilmplitude of the 
s:lwtooth is 100 \'01111. The stArt. of t he 
t\.'l\\·tooth is clamped to zero, so t hat. 
with n dil'l'ct-<.'Oupled oscilloscope the 
stml of the display I'C.lnllins fixed and 
the i'XCl'SS voltab"C defk>cts the trncc-ofT 
scu le to the right. The b1lSC width of t he 
m .. 'lrker is less thlHl 1% of the unex
panded displ:ly, and , since it occurs 
when the oscilln tor is blanked off, t he 
baY> line on which it iiCls is t he zero 
rcf~rcnce level of the responsc. The re
sponse appears tl8 a sepllrat.e line o n the 
displuy, ('xc..'Cpt. whe n i~ is zero, owing 
to prcF<'ntutioli of the O"l.'lrker and re
sponse Oil alternate display sweeps. The 
triangula.r m.'l.rker \Vnv~rorm permits t he 
illdieatiOIl 10 be read to nbou t 1/ 10 of 
the base width , ij() that fCso lution is 
nbout 0.1 % of t he 1Illcxp:lr1ded display 
or 1% with n 10 to I expansion. 

Marker-Amplitude Calibration 

The output of Ull extNnll. l response 
detector is brought b:lCk to the signal 
generHtor, in order that the m:uker enn 
be added to the vcrtit'nl display voltage. 
About IS db of dil'('ctri'OUplCd amplifi
cation is provided . A J>ol:U'ity-revcrsing 
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switch permits n right-side-u p disphly 
with u n'spOll,o;(' ([('!('elor of either ou t
put polarity. St<'P aHelluulors and the 
metering of tl\(' adjustable marker ampli
tud e:' providl' means of calibrating t he 
VN\ ic:.d ;;;calc of the displny. 

Detector 

When the devil'(' nndl'r tpst jnr'ludl'>; 
it deh'ctor, ilft de ont pu l c:tn be fC'd 
diredly il1to t il £> F.X1' ': l!N.U ItESPONSE 

J>E'l'£('''l'Ofi lcrminuls of ,he gCllerator. 
Whl'l1.' there is 110 buil t-in detector, 

thl' Tn't: 1025-PI Detector Probe, sup
pli('d wit b t he gcncrntor, will be fOllnd 
S.'ltisf:'Lttory for most uses. Its high input 
imp("dllJ1L"<! impose'S no npPl'cciaLle load 
Oil the dt'vi('(! ullder tCIil. 

For iiO-ohm systems, the TYI,t: 874- VQ 
\'ol1tru't('1' Dell'clor a nd TYP E 8H -\\':\ ! 
5Q..ohm 'l'CI"minatiOll are recommended. 

Generator Output Calibration 

The rf output vollHge is prov ided as 
n t rue z(·ro-imp('dam·c gen(,rator volta~c 
in Sl,t'ips with lUI actllratc ,~-{)hm rt'sist
I1l1('t', Th(' muximum va l\!(' of the voltage 
is one voll. and iiS aJjtL~labl(· down to 11 
fraction of ant> miCl'Ovolt by tnt'allS of a 
IO-db-per-sh.!p al1t'Il\lIltor and a ('on
t inuou:'\ly lIdjw;t uble output control. TIle 
output is indicilll'd on a meIer with a 
mllltiplyiHg factor dl'tel"lninNI by the 
al tt' llualor SNI hlg, A db CltlibratiOl1 I"«, la-

11Yl' to the UIlt'-VOlt lIIllpllI i" provili<,d 
ill addi tioll to it. voltab'"C calibra.liOIl, 

Applications 

Oue of the iml>Ol'tant fields of I1 pplirlt 
liol1 for this gCI1Cl~ltOI' is, as I>oin tl,d Ollt 
previollsly. ill lllelli;Urements all widt'
h:wd devites where mnny ad justmellUs' 
arc necessary to get the d~il"ed response, 
A good example of t his Uf'(' is ill 1 he 
lilignmen i. of :1 widc-band i-I" amplifier 

fol' a radar receiv£'!' in \\'hith 1 hc desirl'd 
passoo. lld is obtained by staggering IllI> 
tun ing of intc l'stngc coupling networks. 
Hgurt' 5 shows t he response of fl properly 
al ignro 30-1\Ic i-f prcn mpli lier fot· it radar 
receiver. This is all \IIwxpunded prC&" II
lUl ion covet·jog exadl." the full 2-1- 10 
-I 8-~ l c range of t he '1" ' 1'1;: 1025-A. The 
\'crjjcn l SCale with iu t he firs t two eCllli

meters down fl'Ol11 the peak ill this and 
t he followi ng photogmphs is 2 db pCI' 

em. Figure 6 shows the same response 
shuwn in Figmc .'), but the EXI'A ~1) 

OI"; I'LAI" con I rol setti ug Ita$ IIl'cll ill
crt'aSfti to nl:lke the horizontal ~(':II{' 

f ig .... 6 . 

Fig .. ,. 7. 

fig .. ,U 5_8. 
R .. po .... eh ..... d • • I"I" of la-Me I-I .. mpllfier 10' 
v ... lo ..... Ugnm e nl .... d .w •• p e.,ndllion. 1 ... 1 •• 1), 
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1 Mc per centimeter, and the DI5I'LA Y 
STAflT control has been set to ITUlke 

30 Mc occur on the center line of t he 
display. 

Figure 7 is an oscillogram of a much 
sharper response char.1cterist ic for the 
snme ampli.fier when the inter.;tagc· tU Il

ing is reset to a common 3O-Mc fre
quency. The horizontal scale is tho So'lme 
u.s in Figure Ii, but the input. level to the 
amplifier had to be rcdul..'Cd about 20 d b 
to (,'o mpensatc for the increased gain 
l"CSultillg from this adjustment. 

Figure 8 shows how the reSIXlIlSC dis
pltlyof Figure 7 can be further cxpHnded 
Md ecntered by nn increased setting of 
the En'AND DlSI'I..-\ y control with the 
DISI'I..H STAnT control react. The hori
zontnl scale in this photograph is 400 kc 
per ccutimcter. 

In all these oscillogmlll8 the marker 
is al 30 Me, bllt it may be used to cali
bmt(' both hor i ~,()ntlll and vcrtical scales 
of IiiI' display. Incidentally, thc tlmpli-

JANU A.Y, 1963 

fier whose char!l.Ctcristics nrc shown wn.s 
designed to work r rom :l 300-ohm &lurce 
shunted by a IO-p£ capacitanoo, repre
senting the output. impedance of the 
crystal-diodc-microwIl.VC mixer in Ihe 
radar receiver. A dummy network, eoo
sisting of a 250-0hm series resistor in u 
TYl'E 874·X Insertion Unit with a IO-pf 
cnpacil-Qr across the output connector, 
can be quickly assembled to provide ' he 
proper !!Ouroo lmpcdnnce for test ing Ihi9 
amplifier . Similarly, other impcd:u\ccs 
may be provided for testing devices 
re<luiring l!IQutCC impedances dilTC'ring 
from the flO...ohm output of the generator. 

- w. r. BnuB 

CREDITS 
The dC!ligll and development of tbe TYI>~ 

1()?..a..A Stundnrd Swccp-FreqUUI1CY Guncmtor 
,,·u CIl. rrieo.l out by W. F. ByenJ. lIupport.ed by 
K Karplus, Group Leader; E. Favre, dlliligner; 
D. FOIII!, production ellltinCCrin!,;; W. Montague, 
dlli'ign dmftillg; and W. PotC, t ()!l t enginccrillg; 
Jllus mAny utileI'>! ill ";ngineeriIlK who I"OU· 
trihuted to the detll.i15 of the de.lill;n. 

- EormK 

SPECIFICATIONS 

FUQUENCY 

lone.' 0.7 to 230 :-'Ir ill 10 NUlge!i (0.7 to lA, 
1.3 to 2.0, 2.4 to 4.8," t.., 8,7 to 14, 13 to 26, 
2·\ w 48, -\0 to BO, f,s to 1'10, snll tOO to 230 
Me) and l~ ... nds~r,'ud Tllngce of 400 to liOO ke 
alloi IU.7 ± 0.3 . II-. 

Alu,rtUlte NlOl:;e IICCWIlI enn 00 lIublitituted 
in t he rangMK'il'('tor turret, ThOllC pre~ ... nllv 
Ilvnilahle nre: 0.4 to 0.8 " 11", 2 ± 0.1 Me, 2.8 
± 0.1 I\le. -l to 5 Me, 10 :! 0.3 Me, and ·10 to 
50 MI'. 8f)OCini t,and3pT1~HI Tllngf'll can 00 "To-. 
vilk>o:lllt'fflrdiug to thl' fol1o ... ing 8Chetlnlc: 
.";ptt1ficli ('1'11/" F'(lJllImCY B/JrI(llJ,;If/h 
u, 'twt'l'n 0.4 .. nd 0.5 MI' ± 0.01 Me 

0.'15 nnd 1.6 M e ± 0.03 Me 
1.4 and 5 Me ± O.I Me 
1.5 and 16 M il ± 0.3 Me 

Co .. l.ol, II·inch III'mil'ireulllr dial; !l('aiCII lire 
Iog:.rithlllie for OCt>IVC mngU!I up to 80 Me, 
qlJ!lIIi.fO~lIrithmie betwl"Cn 65 lind 230 Me, 
C8IIentL'IIly tinl'llt for nil balld.!IIl"e.'ld Tl\n\;CII. 
Slow·motion \·erni{'t drive dial ie provided. One 
division on the vernier d iul l"eprCIICnta "pproxi· 
n1f1ll!ly 0.1 ch fN.'quclley diffcr(lnce 011 the oc t.nvc 
frequ{'ucy ranges. 
C_Ub._II ... Acu' .... 'I' . At output ,·ollagce less 

thnn 0.3 volt, frequ('J1cy il indieat .... 1 to .... ithin 
± 0.5% when ~c oorrector ill aet to bring 

dial to index line. At outvu~ volllll!;MI a lMlve 
0.3 volt, un tlxte rnnl foad 011 tho OULJlUt tllll 

p~uoo frequentr rhrmges II.! li\rg~ 1\.11 ±0.5'·~. 
Wllh aD ext('ffilI frellll('nc.r met<..,., scale cor. 
roclOr can 00 ItsOO 1.0 brin~ dinl into f1grecment, 
for fn.oqucll ey rceolutioll within t o.!';:;;. 
0,111, ~ot greater UUIn 0.3% for fh'e hOIl", 
lifter one-hour .... tl.rmup. • 

S ... _ pi" g ...... , F~ueney if! swell' from low. 
frequency t nd to lujth·frequenry cnd of nlll)tl'l 
in 22.2 milhlll"COntls 20 lirm"3 j)('r 9I.'OOnd. OILI,. 
flu t i8 bl:\IIklld off for return !wrtp. 
S. ... loolh 5 ....... V.II_g., AujUlltnhlt in IImllli· 
tilde lip to 100 \toll", pUllk·tOoI)r.tl.k. Al80 adjust.. 
!l.blc ill ltuTting point ill the fn:qul'1U"Y rn.nge. 

Mo,h " In ternuUy gcneTnwd marker of hfiJr. 
sillll80idnl "'~lVeform i&lldjllst>lhle in umpliw, le 
from 3 m.illivnlta to I volt; rt'IIlloOnllol' amplitude 
multi,>1i('r efJt'CLivciy ('xll'nda rtl.nge III) tv 100 
volta. Arn)lilUdc il inditlltcd til nn !O\."(lUI1Io1lY 
flf ± 10%. 
.F OUT'UT 
V.hag., /\dju8tahle from 0.3 mi.-rovolt to I 
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GENERAL RADIO EX PE RIME NTER 

SPECIFICATIONS (Continued) 

volt behind 50 ohmll (- 123 to 7 dim) power 
iulo 50 "lut\II), 
0 ........ 11 V"UOII. Accura.y, =: 1"'-;' up to 100 
L\I ", due In maximum vohmf'ler !\n,! AlttfHlfIt .... r 
I'ITO", !iMtI ... 1 iJl'I()w, Ahov<, 100 .'Ie, hlltmonice 
Illll.y ,.(Iil fidditiQllul ~'rror of ± 3~(, 
Vollm.' ... fuo" 2("("+ 2St of fullSCll.l e. 
AII . .. ualar b,a" 1% JX' t stl.' l) to Ill,~:rtimum of 
Gfr. 
5lalonlly, Output is held n.I pl'f"lll'I level to 
within .t 1""( (0.1 rib) up to 100 :'\I!' nnd with in 
± 3' ( (0.25 Ilh l ul! to 23) i\k C bnng,'ft du(' to 
lin{'-voltnllil' Vll.rill.t lorlSll.1lt1 nr.1\~(' IIwitl'h iuli( will 
not cxI'I ... ·tl ± Jf r. (0.25 db). A 'fl.,'.: 87".B22A 
" Il!.eh Cord will rt.'1lu{'e Qulput 5 f ~ (OA db) 
", 230 Me, 
Imp"'an .. , 50 Qhms nW.!ltive with n. \'8wr of 
],~ tlln.n 1.01 !\t Ihl' p:m~1 ;al·k. With 1\ Tnr. 
8H-H22A Plttch Corti., VIII\'r lit t ilt· UU1!1Il1 of 
t1 •• · cable willl.l\ll('88 lhlLn I. t over Lhe fN'Wltncy 
rllll!/.l'. 
L""kag.' Extemlll ri fich.l produce! nCICligihle 
illt ... r('·Tf'..Ilt"<.l with IllI'MUN'n\l'llI~ down to thl' 
lowr'!!! 1"vI'h, IJrfl .. id('o.l by thl' gl'n(·r .. lur. 
RUPONU AMPUFIEIt 
M ... I,," ..... Inp ... 1 Vollog. : I, 10, or 100 vollS as 
ltt'I!~'l('(1 h\· the r('fllJOII8C-tlnl l,iif\er mUltiplier 
.~it('h. ~Ol@(' 1.·l'el ill k'fillthM I millivolt penk
to-I'l",k ,..·(,·t .... ~1 w the inpUl Ilt th,' XI ( I v) 
pOlSilion nf tlw mull-illli,'r swiU'll, 10 milliw~t. 
at. the X III ( 10 VI position, Rntl 100 U\im~'nltll 
at thr· XHIO CIllO v) IlOIJitll)n. 
1 .. 1''''' Imp.da .. e.: I meRohm in pnrnUeJ I\·jth 
30 It) 15 IlL 
GaIn, Dr 1llllillificIl.tiuJI hl'tw{'{'n ex~nu,l ro
IIIXIUI!l' inpllt !·oUlw(·wr nntl vl'rtic"l tli~I)lnv 
output 1'0TllwI'lor ill x8 (1ft dh) III th,· X·i 
l>to8Itiun 1,( th., !i'\uililllier , XO.8 !It l h ... XIO 
nmltipli"r IlOIIitl(lIl, snd XO.08 Ilt tin' X 100 
mullipli\·r IlOiiition. 
So .... wld1h: lil1:'Uter thnn 10 10;('. i"ufticlellt for 
I_Ill; I,ll df'tllila or Imy rt.'IIJ,nnae thnt ('Jln be 
ft.'!IOlVI...t nl lhl' IllIl.X.IInum ~N'p mit" nf the 
gN,,'..,.ltIr 
Polo.lly , A !I(lb!.rit),-rever-mg ",,·itd, i~ pro
vided to givt.' II. \ltlSltive \lisl,IlI.)· ~'erli('al output 
voltr,!/." wilh i'it l"r llO!<itiv(' ur ll<'t(illLye input.ll 
rrQUI lit" e"Il'rnn l r<'1II.IOnll(! tletrttor. 
DtSPlA Y OUTPUT VOlT AGES 
V ... leah I ' p to +8 voltl! into l(lO..kiloilm lond . 
eonsi@t in ]!: .... ( mnrker pillS rCl!1101I1!e tn 1)(: 
dilll,lnYi'li. 
Ho,i •• n'o" PI' to +100 \lolts de or 8!\wt.ooth 
peRk inlo 1000kiiohm 100·ul. 

GENERAL 

' •• qu. ncy Oulpul Va'Iog.' 0.1 to 0.3 volt Ilcltilld 
50 olul1s (or oJX'rntin~ (''I':ll'tIIn.1 rrl'qllen<:y lTl<:lcr 
or I'~'erll"l nlllrk"r l/.('o('r"1Or. 
hl.,nal Ma,k • • ' .. pul Vall .. ,,, I I'olt pcnk-lIJ
Jlellk illtn 50 kdohlllll. Iliroh~~t.I·I)(' Ulllrkers Nm 
Ix: nl ,!,lied which nrl' '·oll t rolled ill anlplitude 
find Ilod d(!<:J to tIll' rl'8IJQII8(' diJjI}I:.y(.~1. 

Pa w •• R.qui •• .., . .. h: lOb to 125 (or 210 to 250) 
VOllS, 00 (or 501 (:1.111. Mllxililum input 11O\\·er 
i8 115 \\":lllll. 

'-'''''''als : R~I T VI'r. 874 I..oeking Con
neo·tora, "~!It ror r.XTt:K'>;Al. .\lAK"~K input 
C'OUlI~tor. whieb ill n &tnnunrd phool' jl\l'k. 
A ... u a,i.s S"pp1l . .. , or, 1'!oJ J{r>~ P I l:kleelor 
Prol..... I htl~ 'J',...~ 87-1_H22A PalC'h Cords, 
thn ... TY!'y. 8N·B3.1 1'1111' 11 Cords, tim.., T YPE 
8f.1..cssA o.hlt' CoIIIU'I·IQMI. six '1'\' 1'1: S3S-H 
A1Iigntor Clips. Tn'E C \ 1'-22 PO\\W (;(Ir.! , 
SI)!I,.,.. (UIlt'S. 

Ae .. no.i .. A"ailab t" Tnl; 874- VQ Voltmeter 
o.-'l{'('t()t, Tn'.: 8701-W:\1 5()...o.,hm Termin:\liOIl , 
' j'YI't:l:! 0ClS- 1'2 "nd -P'J !),'nchN)II O\ls Dinl 
Dnw'S. loeking u dlilltol'll 10 nl18tnllll<lrJ eQll:Oll.1 
connl'CtoMl. 

Cabi ... " 1\luminunl, \\"11h aluminum 1»\lIel, in 
buth relay-rnck ll. IHI ~nch mooti('ls. 

Dim.n.ia ... : Iknclt /Il1Jdcl - width 19. heigllt 
10, del)t h 13M {485 hy " 10 I", 300 mm l, OVl'r
all; rlll'k 1Il()(1('1- pnne!, "ilhh HI. heigh t 15~ 
illd,l'8 (485 IJ\' 100 nUll ), dept h hehind p:mel, 
I JI g irU" hes (2110 rnm ). 
N.t W. ighl: 73 IH,uml" (34 kg. ) 
Shlpp l"l1 W.lllhI , 108 I)()uulis (50 kg), npprox.i_ 
1ll1ll"ly. 

TYPE 102S_P I DETECTO R 'ROSE (_upp';." with 
i ... 1 .... m.n" 

Input Im ... do .... , 1..'1 pf, .0 I'timllel wit h 25 
kil!)hms till to 10 "to- d ('of'r{'ll8mg to 6 kilohm.!! 
IIot 250 :\l c. 
Maximum RF v .. lIog.: 3 volts nn.'I. 

F,. q .... .. cy Cho.aet • .r,tlc: !-lnt within 5% (0.4 
db) from 0.4 to 250 :\Ie. 
O"lput 'alorll,: PO!!'ItI\·e. 

Tron. f • • Chorod.,i.,i., \)1' ()utput volta/l:e .... qua15 
the nns rf v .. lt l\~e n.l)ove 0.5·1'()ll i"put; 
l'8!I!'mi:\lIy lIquare·I:I\\" clturllcterislie 1~lml 50 
millivolts rllll! rf inl)ut. 

Fall Tim., 1.1'''''; thun 150 ,...-.('e, 8uflicietltlv ~hurf, 
to follow "II dN!!il.!! "f "n\' rt'lll)OllllC t!lllt·l:llll be 
r'-lIOlvl'(\ nt the m:<xUmim IIwcep ro te of the 
Tnt: 10"..5-.\ . 

t02S-AM Sta .. da.d Sw •• p.F •• qu ... ~y 0_ ... 010 •• 
S. nch M .... .! $3250.00 
Sla .... a ' .. 5w •• p_Fr . qu . ncy O . .. ... a.ar. 
.lKk Mad,' .............• , . ,-, , " .. , .....•. 1(}25-0811 

1025-AI 
3250.00 

0 .8. P.len< ~o. ~.M~4 ~7. 
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VIBRATION METER 

WITH METRIC CALIBRATION 

To mCt't the rt'<luiI1'mellls of Iho::iC 
who prefN to uSt' lilt' metric :>ystl'm , 
th(' TlI'E 1553 Vibration ~1t'U'r l can now 
I}(' liupplicd with a metric cnlibration. 
Thl' 1'\'I'E 1553·A Vibr:l1 iOI1 l\ictcr 
\Vhidl is calibrated in mils displacement, 
lu if;l'c \'clocity, i ll /8('c~ ac('Cleration, and 
in / SI-'c' jerk. is st ill iLvailnhlc. A Il('W 
mool'l, the 'fyl'!; ln5a-AJ\ is dirt'Cl 1"(':1(.1. 
iug ill mm dispiacC'mcnt, m sec vt'locit,y, 
III S('C2 fU!1't'icmt ioll , lind m/ secl jerk. 

001 h instrllmcnt'i will 1M' supplied with 
lilt' new T n'", 15(j()·\l:)2 PZT Ceramic 
Vihmtion Pickllp.2 The hfls.ic frequency 
r(>lipOIlse> is IIOW 2-2000 cps with the full 
2-20.000 {'ps bmul aVllilnblc for ll('t't' It' I":.\.
lion mca..<mrcm('nts with tluxilinry widC'
range pickup:;, Othe r IhllU the ditTel1 'lll't' 
in unit;; and Ilmnix'rs !lppca ring on the 
~·IJSC.'"fIOS and .\I ~;'I' t:lt ~'U I,L SCA L~; diuls, 
I he :$pc('ific:Hions for I ll(> 1,IVO instrument s 
Ilrt' idcntical. TabulaU.'d below nrc Ihe 
rnnges :md corrc8pollding units for the 
t.wo instruments. 

In the tuble below M IN refers to 
1/ 10 full-scule reading on th(' lllctcr 
wil h 8Culc selector switch in the most 

' 10:. I·;. II""",. ·Typ., 1M3·'\ Vi" .... ' .. :'" Meter:' ("~~erol 
N..J,,, E~_ .. , ... 3 .... , 11, ~o .. t ",,,,,"t, IIH'I:.!. 
.t;. f. Ii ..... ··K .... I'ZT C ...... "'ie \1\tnltion [,;"1"", .ntl 
Control ijos for \·ilt ... t"'" J.r ..... ,"""en ... ·• G.......t Nod;. 
Kspori_kT.3&, II . Xoy~tnl_. 1111\2. 

scnsi\lve l)OsltlOn ( ma.."'I: d cwkwis<'). M/IX 
rt'fers to full·l'o(·nle rt'ading 011 thc OWl('r 

with l he st'ule ~Ic('tol" switch in the 
I(>asl scn"itiv(' P{)~ilion. (Th l..;; is dt'\er
millcd by rotation of the'st;lle l'l' li'f'lor 
knob L'QlIu terclockw iSl:' lUI f tlf :'5 fX)S

s.ible before CA l, tlPI)('urs in t he .m:1' ~;n 
~'U1,L SCA U : wi udow or I}('fof(' the knob 
pointer is at. C.\L cngnwcd on 1111' 1)"'1l1cl.) 

- E. Ie:. Glttl~:i 

PIC TO PK INOICAnON AVE INDlCAnON . FREQUENCY 
TYPE NO. QUANTITY MIN MA< M'" MAX UNITS RANGE Iq,,1 

ISS3·A " CC4tlerOlion 0.3 300,000 0.' 1 00,000 in .K' 2-2000 
lSS3·"K Muletollon 0.01 10,000 0.003 3,000 m! •• f!. "2.2000 
1553·" V.locily 0 .03 30,000 0.01 10,000 in l lK 2-2000 
ISS3·"IC VeloOly 0.001 1,000 0.0003 300 m lee "2."2000 
ISS3-A Oi.ploce", ... ' 3 300,000 , 300,000 ",iI. "2.2000 
ISS3_"K Oi.ploce",enl 0.' 10,000 0.03 10,000 •• 2·2000 
105053·" Oi.ploce", ... ' 0.03 30,000 0,01 10,000 ",il< 20."2000 
ISS3-AIC Okploce", ... ' 0.001 1,000 0.0003 300 •• 20·2000 
1.5.53." M 30 300,000 10 300,000 in ..cI 2_20 
ISS3·"K Jerk 1 10,000 0.3 10,000 . 1 .... "2-20 

7·y e C()(/t N"",bc- Prirtl 

1.553-AK Vib,,,,I ,,n M..te, (:\ l etric Unit") .....•• • •.•... 155.1--9817 S740.00 
l". $. I'at~'" "0. 2.1IM.2.~; 
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A SINGLE-PULSE TRIGGER 
FOR THE TYPE 1217-B UNIT PULSE GENERATOR 

Whell the Ilr-w TnE 1217-B Unit 
Pul.se Gencrator' was in design, w£' ('011-

sidere<\ adding a panel pushbutton to 
permit a sillgle pulse to be produced 
manually. There arc some serious dis
ndvuntagcs to it pallel-Illounted push
button; it may be hard to rench, lind 
(,\'(,11 if it can be rt:'t\chrd it may IX'llwk

wllrd and lirt'somc to pU.'Ih. A mof'(' com
fort:lble method, and one wh ich is mor(> 
e(:Ollomicu\ for uSC'rs who do not llCf'd 
mlilltlal operation, is to make the push
button a lw.nd·ilpld d('vicc; hence the 
T\'J>~ 1217-P2 Sing]c-Pulse Tri~'('r. 

The trigger assembly consists of a 
::'o.licroswitch, batlery, and bounce filte r. 
The circuit. arrangement applies a clean 
de pulse (normally negative-going) to 

the input terminals of the Tnt: 1217-B 
Unit Pulse Gcnel1ltor, which is set up 
to accept a negati\'e-goiJlg eXlcrnrLl 
trigger. It wi.ll produce its single output 
pulse when the button is rclc.'lSCd. When 
the trigger input plug is rcv{'l"sec:i, a 
pulse w11l be produced when the button 
is fIrst pushed. 

'1'11('1'(' al'(' myriad appli('ations for a 

pul",' generator whi('b will produL'e a 
"inglf' pulse upon nHLnlllll command. For 
(>xllmplc, in design of complex syst('ms 
thal are intended to operate at any high 
rcpetiti\'e rates, it is often dcsired to 
cycle them slowly (to permit voltages 
to be r('ad, for example). With:l manual 
system the user cun rapidly skip un
wanted conditions, and then slow down 
and stop at the dcsired condition. The 
plIshhullon, which in no way alt('Ts the 
pulse specificntions of the generator, 
will also permit !t pulse of givell dura
tion and amplitude to be injected inlo 
a working system at random times, thus 
approximntinga conlrollC'd noiS(' impulse. 
1 II . w . ~· ... "k, ":'10'" and IJ..llet l'ul_ f.om th .. l 'nl t 
1'u1Ao Geller •• Ot,'" G",tmi R"di<> K~_n*", 36, I '" 2, 
J."".r)·,F~btuary. H162. 

SPECIFICATIONS 
..... 1 .. O .. tp .. t Ampllt .. d.: - 1.2 to - 1 . .5 vo1t8 de
pending on I}/\W'r~ III'K.'dt,behind 200 kilohms. 

Upon swItch clo' .... , 1tige to zero volU! in 
Il.pproximl\tf'"\\' 0.02 seeond. 

Upo .. switch op.nlng: ).'lIll to between -1.2 
Md - 1.6 volta in approximlllely 0.02 8eOOnd 
with output terminals open-eircmu.-d. 

T,IP< 

12t 7-P2 Slngle -p .. l .. T,illlle' ...••.•.. , .. 

8011.,"1" l.5-volt J)('lIlite cell. 
Bolle'"I' Uf., Shelf life of battery ullNi. 
W.lght: G ounelltl (0.2 kg). 
Dim . ... lo .. 1: Diameter I U, length 412 inehos 
(32 by 1I.5 mm), over-an. 

Price 
121 i-9602 $2S.00 

Genera l Radio Company 

"':"'" .. -
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