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PEIfIMENTEB 
" Radio 

MAKING A GOOD INSTRUMENT BETTER 

IN T HIS ISS U E 
Pog' 

A NEW MODEL m' 
-ruP, MICItOVOLTJ,;!t 

OR POWER COItO 

6 

Now A VAU.,AII L,&... 5 
MISC~: I.I.ANY. . . • .... 8 

• THE TYPE 913·A Beat-Frequency Os
cillator', announced in 1942, established 
standards of pcrfonnance not previously 
achieved by osciUators of this type. Its 
immediate widespread acceptance showed 
thai frequency stability, low d istortioll, 
and constancy of output wcre truly im
portant. features in an audio oscillator. 
Experience with field usc over the past s ix 
years, however, has shown several ways of 

improving the original design to provide better performance for t.he 
customer and greater convenience in manufacture. Changes have 
therefore ~n made from time to time that have been incorporated in 
the successive T YPE 913-B and TYPB 913-C model'!., culminating in the 
new TYPE 1304-A. These ChilTlge8, in total, make the new instrument 
considerably diffcrent from the original and warrant mcntion us typical 
of the refinement.s that succcssively appear ill instrument redesign. 
LlI. II . &<lit, ··Urincinlll the B""t.-F~ue"",. o.cilLst<>r Up L.o Date;' 0 ...... <>1 IIlJdiQ E",p.,-i .. DtW", 
Vol XVII. No.2. July. 19~2 . 

Fill"" 1. 'anol .. iow ollho Ty ... 1304-A Be .. I-F.oq .. oncy O .. Ulalo •• Now '001 ..... [nd .. do an 
lIIumlnal"' , p<od .lon_ly ... , main dial, and an lnc ..... onlal 'requoncy dial wllh a .0n1l0 of 

- .5010 + 50 cyd .. . 
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G ENE RA l RAD IO EXPE RIMENTER 

OSC I LLATOR 
The origina l oscillators uscd TYPE 

681(7 pentodes in tuned-plnte ticklcr
feed-back circuits, with output pickup 
coils feeding the grids of the TYI'E 
6SA7 mixer directly" Whcn propedy 
constructed , t bese circuits g[l.\·c excellent 
stability, but considerable difficulty was 
found in maintaining the high quality 
of fabrication necessary for satisfactory 
coi ts. 

The coils wcre wound on slotted cata
lin coil fOl1"1lS and wcre lldjusted to the 
COI"I"Cct inductance by iron-dust cores 
on i~ mounting constrained at each elld" 
n. was fouml that dimensional chaugt.'S 
of the form material with time and tem
pel"ature caused relative motion of the 
dust cores and coiis, resulting sometimes 
in excessive drift, and sufficient trouble 
on this score was ultimately encountered 
to make it desil"able to look into other 
cOlH<tructiollS. 

In tbe course of this invl..'St igation it 
was found that a H artley 01' Colpitts 
oscillator using a simple singlc-winding 
coil was more stable than the tickler
feed-back oocillator using the throo
winding coil, because the circulating 
current in thc tuned circuit flowed 
through the whole coil. caus.ing lInifol1l1 
heat distribution, and becausc the {'lose 
coupling between gl"id and plate circuits 
minimized pha.<;c shift. The final coi l 
design, therefore, t.urned out to be a 
s ingle multilayer universal-wound coil 
on a flimple, 1I11"lottoo ceramic form. ru. 
a further sim plification, it was found 
that. the imluctance ('ould be held to tl 

close enough lolcl"fillCC that no iron
dUflt-l.:OI"C trimming was OC<Jcssary. Sim
plification of cOllstrn<Jt.ioll, improve
ment of performance, and reduction of 
manufact uring cost were t hcroforc s imul
taneously achieved. 

2 

BUFFER AMPLIFIER S 
In the original d~ign, no bulTer 

llmplifienl were interposed between tilt' 
beating oscillators and t.he mixer" r\ 
pentagrid mixer tube wus used , and it 
was felt that the isolation obklin.!d by 
using two individual grids, fed fmlll the 
low-illlped:lllce pickup windings on the 
oscillutor coils, was adequate to mini
mize low frequency distortion caused by 
incipient lockillg of the osci1lator~. 

With the now, simplified oscil\ator 
coil,. no low-impedance pickup coil \l'nil 
avuilnblc. To permit high-impedance 
capacitance vOltllb,'"C dividers to be u~et l 

to feed the mixer grids without incrc:l.~

ing the cross-coupling between OSl"iH:l

tors to lin intolerable amount, butTe'l" 
amplifiers wel'e IlCC~Sf\.l"y. T hese wet"(' 

obtained without increasc in the tube 
com plement by changing the QScil\at.or 
tubes from pento(\cs to twin triodo)'." 
One half of e:lch twin triode wa." used 
as the oscillator sect ion, the other half 
as a cathode-follower amplifier. 

The platcs of both sections of the twin 
triodes are opemted at r-f ground, with 
the cathode of the oscillator section 
tapped on the osciJlutor coil and the' 
grid connected to the end of the coil at 
the highest r-f potential. This p:lrti<Jular 
met hod of opcration leads to two dc~ir
able results: first, t he st:1tor of the main 
tuning capacitor operates at d-c ground 
and , second, the pitltcs of the twill
triode sections act ail shields, climinllting 
the need for additional shielding of the 
tubes. 

The grids of the buffer-amplifier "Ct"

(ions are supplied through capacitaue(' 
voltage dividers , wh ich minimize load
ing of the Oi<cillutor circuits and pCl'IIlit 
udjllst mellt of the voltages !mpplied to 
the mixer grids by varying the setting 
of smnll :Idjustable ccramie trimlll(,1" 
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, 
capnritof"i'.. Ollce the proper grid voh
agl..~ fol' the mixer have been cst:l.blishcd, 
it is t hC'J'cfoJ'c pOilSiblc t.o set the."c 
voltages to tbe snme levels in all inSlrU
ment..s. This I' impie adjustment, com
bi lled with the cxt..'Cllcnt isolation af
forded by t he buffer amplifiers , has 
effected very considerable improvement 
in the low-frequency distortion below 
100 cycles anti has reduced locking of 
th(' oscillatOl'S to n point where beats of 
less than 1 cyde can be sustained wilh
out pull-in. 

MIXER 

The chid problem in ndjusting the 
mixcl' for proper operation in the 1'1'1')'; 
913-:\ and 913-B Osci llators was in ob
taining illdcpendCJlt SCLtill b"S for output 
voltage and minimwn distortion. It 
was, 110 \\,0"01' , found thnt., if the fonne l' 
3.rrangcmentof bias conu'ols was changed 
so 1 hnl the comlllon cnthode-bins for 
both grids wn.o: adjusted by a rheostat, 
and the bias for the s ignal grid (p;rid No. 
3) by n potentiometer in parallel, the 
two IldjustmCl1!.g for output voltage and 
miuilllum distOliioll could be madc with 
11 0 ob:-ervable interaction. The improve
ment in perfonnan cc from this change, 
from the adjustable oscillator voltages, 
and from the improved isolation of the 
buffer amplifiers has been vcry great. 
In previous models careful selection of 
the mix('r tube had been neL'CSsarr to 

t ~l-
. 'I-l~ 

JUNE , 19 '" 

maintuin the low distortion desired. In 
the new clc:iigtl. Oil the other hand , 
ncady any t ube will pe rform satisfac
torily, Rnd lllrgc IHllnbcr8 of woos 
previously rejected for high distonion 
have been found completely satisfac
lory. 

AMPLIFIER 

Changes in the ampl ifier cin)uit and 
shelf were mad(> principally because of 
di fficulty with hum lntroduclYl fro m the 
heaters of the TYPE oSF5 phMc-invert.cr 
tubes . Replacement of these two tube" 
wi1 h n single TV I'.; 6SLi -GT T will
triodc has I'csulted in no further diffi
culty and hIlS llIade it possible to 
rcnrmnge part-s to provide more con
venience ill assembly. 

POWER SUPPLY 

R earrangemcnt of t h(' powcr-supply 
shelf and thc subs titution of tl. single 
5V4-G for the two 6X5-GT tubes pre
vious ly used have eliminat.ed a difficult 
hum-rcdu cing adjuslment and impl'Oved 
heaL-radiation condition:", the tempet/l
ture rise in the oscillnt ol' compartment, 
for instance, being only 6 C . 

MECHANICAL 
SIMPLIFICATION 

Sin ('C 1 hese various chungt'S necessi
tated :1 I'C:l!'rangemcnt of ptlrtS, con
sidcr:lblc Ilttcntion \VII:; given to utiliz-

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



~ OENIER A l RADIO EXPERIMEN1ER 

ing the Ilvailnblc space most efficiently 
and to simplifying &<;scmbly. As a rl'8uit, 
parts and circujt adju.stmcnt.~ I\re more 
!i('(,'CS.o:iblc, ami wiring is 8imp\er than in 
previuwI tnoclck 

NEW FEATURES 

These variations havo improved per· 
ronnan~ substantially, reduced the 
lobl\ number of tubes by two, simplified 
assembly and testing, and lowered manu· 
facwring cost. As a result it has been 
possible to add new features at no 
incrcnse in price. 

Tbe fll'St of these is a cycles increment 
dial. This WM HI'St introduced in the 
TYPE 7l 3-A Deat-Frequency Oscillator
and, since the discontinuance of thi!l 
oacillalor, many customers have re
quested that it be added to the l'\'I'E 

913 if it were ever redesigned. [n the 
new TTPE J304-A a better capacitor has 
been tL"ed than in the old TYPE 713-A , 
but the function and scale rR.og<' r(>main 
thc samc. It is intcrc:;ting to oot(' that 
a considerable ~ imp1i6l'ation in COll

~trllction has been I\cili(>vcd by conlll .. 'Ct
ing the zero adjust capacitor aCr(l$I\ the 
v!triable-oscillator capacitor since no 
shield can for tbis c!lpacitor is nCCCAAIlr.Y 
Ilnd valuable panel space i!'l conserved. 
The variation of capacitance required 
for zero adjustment is so small that no 
effect upon calibration accuracy results. 

The E'econd new feature is injection of 
line voltage into the bea\..-indictttor cir-
'T~ n. A.ltllimbu, "'I'".a 7J3-A nea.t'.·reol.ltn~y ""'IT1&
tor," G ... <mIlIdd'" Ez"...;~, Vol. x, No. 10. Marcil. 
1936 

• 
('uit . As expcrii'nc(' has ~n gained over 
the years with the adjustment of Ihl' 
variable capacitor u.scd to give true 
logarithmic l"CSpon!:'e o\'er three decadC!'i 
of frequencr, it. has been found practical 
to furnish cillibmtions accurate to close r 
and closer tolerances. 1L hilS now become 
I>ossibie to adj ust to ±(.J.4 cyde + 1%), 
which is closer than zero beat can lx' 
cst ablished wit h the neon light. To trans
latc this accuracy of adjustment into 
accu rncy of readings, 8. more preci!'£' 
"zero" adj ustment can be made at th£' 
line frequency by ob!>erving the waxillj!:; 
and wan ing of the neon light as the out
put of the oscillator \)I>a~ with the line 
voltage. The improvement, of coun:e, 
results from the fact t h.:l t t he beat i!'. 
detennined at a rrequel1('Y where the 
amplifier has Iloml£ll gain, as contrasted 
to the zero-bc.:lt condition where the am
plifier has insufficient gain to operate 
the neon light until the deviation from 
zero beat is of the order of two cycle::. 

The third new feature is the improyed 
gear-dri ve dial, patterned after the new 
TYP E 907-LA. This dial ht\.'> better bear
ings than the old dial, smoother runn ing 
b'Cars and less backlash , and is simpler 
in construction nnd cnaier to make. 

The TYI'B 1304-A Bcnt-Frequenc)' 
();;cillator furlli!!hcs lUI outstanding ex
ample of the pnillstnking de\'elopment 
work that goes into instrument rcdcsi,l!:11 
over a period of yean:. As a conunercial 
product in its own right, we bclie\'C this 
oocillator to be the finegt now obtainahle. 

- I) . B. S Il',,'CLAIU 

S PECIFICATIONS 

Ire"uanc), lanvel 20 to 20,000 cycles. 

',e"uancy Cont,oll The main 00111 rol ill ell
jtT!lved from 20 to 20,000 cycles per second and 
haa n lnle IO{l:tuithmic frequency lICale. The 
total lICalC length is approximately 12 inchell. 
The effective angle of rotation ill 240", or SOo 

per decade of frequency. The frequency
increment din.l ill cnlihrntoo from +50 to -f>O 
cycles. 

're"uency C"lIbr"tI"n, The cn.Iibration CM be 
!tandllrdi~oo within 1 cycle at any time b} 
eelting the in.'itrument to the line frequency or 
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, 
tl} rem heM. The cnlihratioll of the fte(!uency 
001111'01 dil4l C(l.U be relied upon Within ± 1%+ 

JUNE , 1948 

,... 0.5 cycle) II.rter the oscillator hna heen correctly 
~t to zero beat. The II.ccuraey of calibration of 
thi! frequency-increment dial is *1 ('yele. 

position of the OUTPUT ""'Itch the distortion 
is less thall I ~ between 100 and 7500 cycle3 
WId in<'.re9.!!e!l to 2% at 50 l'ycletJ. With the 
OUTPUT oontrol tunu~d fully on, the hlLl'
monic content is approximately doubled when 
the osciUaWr ill operRted illW II. vcry low im
pedance. With the OUTPUT control tumed 
3 db or more below waximum lond, impe<innce 
has very little efl'("rt \ilIOn the wlL\'cform. 

r 

z.~o . . .. , Irl dlcotO~1 A neon lamp is U!llld to 
mdicate zero bellt Ilt the line frequency or :It 
~ero 8ellle. 
' n quon,y StobUlty, The drift from 11 cold 
Hlart is tel<!! than 7 cycles in the firlJt. hour lind ill 
esse.ntitllly ('()mpleled within two hours. 

Output Impedonce. The output impcdlUHJC is 
600 ohms, either grounded or balll.n~-to
ground, nnd ill ei!8Cnlially ooru,lllnt regruUieE18 
of the OlltpUt, IlQntrol setting. With load im
pedlUlce8 of 2000 ohms or less, the outllut is 
balanced for IIlI ilCttingg of the output oolllrol. 
With higher load impedances, unbalnllt'e mlly 
occur at low !!Clliugs of the OUqlUl control. 

Outp"" Volt ••• , Approximately 26 volts open 
circuit. For II. mMched resistive load the output 
voltagll vnrilllll by lese than ::1::0.25 db bet.ween 20 
nlld 20,000 cycles. The open-circuit. output. 
voltngll i~ nppl'Oximntely 40 volts with tho out
put 8""'ito::h III the HIGH posItion. 

Output Co"t,oll The output oontml ill en.libraUld 
from +25 w -20 db, rdel'Ted to I mill[,,·n.tt 
into 600 ohrna. 

A_C Hum: .10'01' NOR~I,\ L oulput the Il-C hum 
ill less thnn 0.1 % of the nut put voltage. 
h .",I" o l,: jack-lop billding pogt8 with sts,nd
ftrd ~~-i[)eh spacing !lnd stnndard Westem 
Eleetric double output jack are provided 011 the 
"allet A SlandlVd multipoint .!lOCket IIlld plug 
provide duplicate outl)U~ terminals on the back 
of the iru!trument for rehly-rnck instn.lJlltion. 

Moun,ln,, : 19-ineb relay rack panel; remO\'able 
wooden end.~ are supplied 80 that it Illay be 
used equally well on II. tabl('. 
,. ..... Supply, lOS to 125 volls, 50 to 60 
eycle!l a-c. A simple Chl\nge in the connections 
to the power trnnsformer 111IoI\'s the instrument 
to be UBCd 011 210 to 250 volts. The total con· 
sumption is nllOut 100 wRH./!. 

Tub ... 

3-6SL7-GT 
I-68A7 
l - liV4-G 

t ~VfrGT 
2- 0D3 /YRI50 
1991 

AJlllI'e supplied with the instrument. 

oon-Acc .... n •• SuppU.d, A I'E'ven-foot. line 
!lector cord and 1\ muhipoint connector. 

DI",. nl lonl: 19» x 14 14 XiI 2 iIlChe!!, o\'cr-all. 

Output , ..... , .. nd Wo .... 'O"": NORMAl. oulo
put 0.3 watt m:u:imum when operflted inw I!o 

matehed lon.c.J, with total hannonic OOl)tent. 
flpproximately 0.25% between 100 and 7500 
cyc1e1!o. Below 100 cycle!! the hanllonic content 
incl'E!MCII, and may reseh 0.5% I\t 50 ryc1es. A 
panel switrh allowlI an incre~ in the output. 
jlOWer to 1\ maximum of I "·att. For thi! FlI GR N.t We l"ht! 41lii IlOund~. 

--~T~U""C---CO-C-o------CCCC-C--------------,--,C".:"'CIV:'O'O"--'--CCPc'c;aeo=--
1304·A I l oot_'. oq u. " cy O.clllo'o. . .........1 CAItOl, $450.00 

P.AT~NT NOTte}:: U. S. "-lent No 2.2911.177 U"",,*,,, untler J>IIotenlA 01 th'~rnt't"(l!IIn T~le\lb<>m! .",1 TdflTllph 
C>."""",. 

GR POWER CORD NOW AVAI LAB LE 

There hn.<; been a eOJl!'idcrtLblc de
matHI lately for replll.{'Cmcnt power 
cords of the type supplied with Gencral 
Radio insl rumcnt,," Md, be('nuse of lhi:o, 
W(> /lrt' IlHt.k ing lhe pOWN eord :lVtlii:lhlt, 
:1-<; f~ 8tfUHlllrd eatalog item. 

The ('Ord i~ 7 fCt'l. long and hfts I\l(' 
plllg !tnd ~ock('t ends molded in rubiJI'r 
directly 10 til(' two-conduetor, No. IS, 
1')1>C S5, stranded cord. Net. weight. is 
8 ouncc!!. 

Type CIMk lVwd 

1 CORIl\' I 
Pria 
$ 1. 75 
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GENERAl RADIO EXI'ERIMENTER • 
A NEW MODEL OF THE MICROVOLTER * 

The iludio-frequency ;-"ficro,'oit('r j" u 
vcry lIscrul Ilct'e!'Sory for the electronics 
luboratory. U8Cd in conjunction with an 
o. ... dllator, the Microvoltcr cOllverts it. to 
a standard signal generator, capable of 
Auch meusurements as gain or loss, 
frequellcy charactcristic, overlo:ul le\'el, 
and hUIll level on ampli6ers, nct.works, 
and other low-frequency equipment. 

Thi51 combination is al-;o useful for the 
nlelliHlrcmellt. of the generated voltage 
of microphones, vibration and phono
graph pickur)S, and other transducers by 
the inl'lCrt-voltage method. The l'.licro
volU!r suppl ies the standnrdi7.illg volt.
meter and the calibrated adjustable 
nt.t('IlU:ltor which is nccessary for pro
yiding an accurately kl10wn voltage 
o,'cr th(' range from I micrOyolt to 1 
,'oh. 

The Tn); 546-B Audio-Frequency 
?l licrovo\ter, which has been widely 
UH'd for sllch measuremellt~, hae rc
c'(,lItly \)cen rcplnt'ed by a Ilew model, 
the 1'YI' .' 546-C. Chief improvememl< ill 
the ncw instrument are (1) a voltmeter 
whi('h j" more sens itive and has a better 
frequency charnctcristic, and (2) thc 
adoption of the standard 6OO-ohm level 

for the input :md ontput impedances. 
Thc \'oltmetcr uses :l miniature cop

per-oxide rectifier de<ignoo, as in the 
earlier Microvolter, to htl,ve It negligible 
frequency error over the nudio· frequcncy 
TlUlbre. In :J.dditioll, a compensation cir· 
cuit corrects for frequency error (at the 
reference level labeled "0 db") up to 
100 kilocycles I>cr second to within 
±5%. This COIllI)(msation accordingly 
extends the ugefulnC!!s of the meter to 
covcr tbe full frequency range of the 
nttenuator. The increased sensitivity 
reduces the non-linenr loading of till' 
recti6cr on the input wit.h II reduction 
in the waveform di!<tortion introduced 
by the unit to less than 0.2% for a 600-
ohm source. This low level of distortion 
brings the Microvolter in lille with the 
low-level generally required from modem 
instruments, and, if the souree imped
ance is reduced to Illuch less than 600 
ohms, it.s distortion is even Ies."l. The 
meter scale is calibrated ill db \\'ith 
respect to the reference level so that WI 

approximate correction for output Icv('\ 
can be made when a reduced input level 
is desired , 

The attenuatar settings are made hy 

.~ U, 8. "'-tem Olli .... 

FIIII/., 1. P .. n, 1 ... 1, ..... f 'h' MI ....... 
..... It.'. Pholollroph .ho ........... 101/. 
mod" , r,,.. 546-8. H,... mod,1 

dilt,r ....... , 11Hl, In "p", .. ron ... 
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, 
means of two panel controls, one fl. six
"tep decade mulLiplier tmd the other an 
individually calibrated dial which gives 
continuous variation o\'or each decade. 
T he dial carries both voltHgt! and decibel 
cali bmtions. The voltage scale is ap
proximately logarithmic and t he dec ibel 
scale approximately linear. 

The out.put voltage i:; expressed as 
the open ('j rcu it voltage i ll microvolts or 
millivolts, und tbe 0llCil circuit level in 
decibels is expressed in db above one 
microvolt, This referellce level is used 

JUNE, 1948 

for t he convcruclH.:c of having almost all 
positi ve decibel readings over the rallge 
of the instrument. By 8ubtmctin g 123.8 
db , this level call be i ransferrcd to d bm 
(decibels with respect to Qll e milliwatt) 
into a GOO-ohm load. 

The decibel calib rn\ioll m akes it 

po.~ible to obtain g:lin or loss valul's 

directly in decibels for ampiificl"S, trans
formers, lines, aud other netwol'ks 

wilhout the necCf'sity of converting 
voltage I'atios. 

- ARNOLD P. G. P E'l'EUSON 

SPECIFICATIONS 

Output Volta". Rong.: From 0.1 microvol~ to 
1.0 volt open circuit, when the in put voltage is 
set tu the IItandardizcd r",ference value. 
Accuracy: l,'or opeu-circuit output voltngea the 
calibration is Ilccurflte within ± (3% + 0.5 
:nillrovolt) for output seUiog!l above I micro
volt snd for :lU frequeucies between 20 IIl1d 
20,000 cycle;!. For bighcr frequencies up to 100 
kc the efllibration i~ f1Ccun\!.e "'ithin ±5% for 
output SCI.lings I.lbove 100 Illicrovol\.ll. Tbese 
~pe.cificatioIl9 apply only where waveform and 
temperature erro~ nre negligible (see below). 

In ciliculatillg rlltiOll of output voltnges, at a 
given frequency, the uccufilcy of ally given 
rendi/,!; can be CO llsidered \.0 be within ±(2%+ 
0.5 microvolt), at fmquen ciel:! up to 1.00,000 
eycles. At the higher frequencies this II.ccurncy 
appliCfl only at levels above 100 microvolU. 

The microvolter (liUl be use-d on de if an 
extern"l meter is ui!Cd or if the iutenlfll meter 
hflS been calibrated for de. 
OLltPLlt Impe dor"., The output. impedance is 
:ippro)(irnMcly 000 ohms find i.!I congtrmt with 
setting within ± 5%. This impedance i.!I suffi
ciently low 50 thnt 11 0 l'()rrtX:tion on the output 
voltage i.e necessary for IOlld iml)(l(lllul.'t.'!! of the 
ordcr of 100,000 ohms and greater. 
Input Impedonee: Approximately (j()() ohms, 
lIubstuutinlly independent of output setting on 
all hut. the highCl!t multiplier position. 
Wayefarm bror, The accuracy of the micro
volter l\8 fI ':;fllibrnted aUenufltor or volt.llge 
divider is indcpcndellt of waveform. The abi;o
lute accuracy of the OlililU t voltage cnlibmtioll 
depends Oll the elll1.rf1.c terisl ics of the input 
ooppcr-oxidc rectifier voltmeter, which hna a 
s.m:lll w:lveform error tlHlt delleuds in turn on 

TUPB 

546_C 1 AudIo_fre que ncy Mlctoya lt e r· 

.1I~1l- te. S. "At. Off 

both the phWlC and the ml\~nitude of harrnoni C!$ 
present iu the inl)\lt. This error in the vol tmeter 
C\U1, in generRI, be. neglected when the micro
volter is used Ivith ordinary iflborflwry osriUa
!.ors. Thi recti fier-type voltmeter i~lf iutro
duces some distortion unless the :'IOUrc(" im
pcdalll:e i~ very 10"". With 1'1 (i()()..Qlull lIO urre the 
distor.t.ion introduc«l is about 0.2 0/. . 

Temperoture Inor: The seeur:lcy of the c:di
bra lion i9 independcnt of temperature when the 
microvolter i,; used II.'> !In nttClluntor or voltage 
divider. The absolute 9.CCllnlry is llffected 
"lightly by temperature because of change in 
the vol tmeter ch!\facteflstiC!!. The necessary 
correction for temper:J.turCfl from 650 to 050 

Fllhrenheit is furni~hetl with the inatrllJncnt. 
The effecU! of humidity nrc negligible. 

Powe r Source : The drivillg oscilllltor Uluat he 
clIpable of fllruishing about 2.2 volta acrOllS 000 
ohms, or about 8 milliwatl.!!. 

Te rminal .. Jack-top binding post/! lire mounted 
on standsrd M-inch epauiJ)g. 
Maundng, The instrument is mountoo 011 :m 
aluminum panel in fI shielded walnut cnbiuet. 

Dlme nflo n .. (Length) 1O.~ (width) 7 ~ (height) 
6H inches, oveNill. 

Net Weight! 0% pounds. 

C'QfllJ Worll Price 

. . . . . . I cno\\':-;, $ 110.00 
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~ GENERAl RADIO E X PERIMENTER • 
MISCELLANY 

NAVY DEDICATES 
NEW LABORATORY 
Aerial vicw of the - ~ J 
new 8,000,000 ::~~~~~;;;~~(, Michelson Rcsearch ~{j-'; --=' ~ f 

Labo/,:ltOty, ded i- ~"'"~""~ v r ~.' 
catoe! all ~l ay 8, at < --= . 
the Naval Qrdnuu(;(' -t/ 
Tesi :-Junion, Inyo- ., 
kern, Clilifornia. ",. ~ 
Xwuf.'d in honor of 
the noted pbysicist. 
Dr. AlbertA. )"lichcL"OIl, the lIew laOOm
tory contnins 410,000 .'1quure feet of floor 
space. It includes fac ilities for research 
and development in nil brullches of 
phYl:!icul science, extcll!'ivc modern shop 
faci lities, tUld 1.1 mnthclIlutil'!! section for 
theoretical work. 

TECHNICAL PAPERS - "Determi
llfition of the Loudne..."5 of Xoise frolll 
Rill;ple ) Jeasurements," by Leo L. 
BC'r:lJ1ck, Acou!ltics Laboratory, ?\ r . 1. T" 
und AnlOld P. C. Peterson, l;;nginoor, 
General Radio Company; Ilt the W ns h· 
inglon, O. C., Mceting of tile Aeolls· 
tica l Society or America, April, 19'18. 

-"A Standard..signal Generator for 
I·'·M Broadcast Service," by Donald B. 
~illd3.ir, A ... "'Sistant Chief Enginccr; at. 
tht' New England Radio Engineering 
:'I lcctillg, ~ I ay 22, 19-18. 
- C. T. Burke spoke on the "Need fo r 
Il nproved Quality in Electron Tu bes 
for 1 1l~11"uJ1lentlltion nnd Indusll'iall'se" 

lIt t he e lectron Tube Conference held 
by the A. I. E. E. Joint Subcommittee 
of Electronic Inst rument.'>, at l' hiladel
pil ia, )Iarch 29. 

RECENT VISITORS - M r. Haywru'd 
C. Parish, Di::lt ribulor of General Radio 
products in Australia; M r. Ching Yi Sui 
and ~Ir . Hsiung Ilsu, Cent ral Broad
c!\5ting Administration, Shanghai; :'I l r. 
j\ lei-Liau Cheng, Celllmi R!ldio Cor
poration, Nanking. 

CREDITS - Ai! iii usual in instrument 
developmen t, severnl cngulC('1'i; coUnil
OI'll lCd in producing the finished dcsigll 
of the THE 1304-A BcnL-Frcquency Os
cinntor. S. R. Lar.>oll Wag responsible for 
many o f the new ideliS and sooing the job 
t hrough, while F. D. Lewis supplied the 
detailed eritici:!m of t he previous de!'. ign 
as a guide to improvement. The project 
was cnrried out under the supervision of 
D. B. Sinclair, aut hoI' of til(' artirlc that 
appears in t hie issu£'. 

GENERAL RADIO COMPANY 
%15 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETT S 

NlW Tall I. II(W To u e 
It WElT nun 

HL.- WOITH 2· IIU 

TELEPHONE: TROWBRIDGE HDD 

BRANCH ENGINEER ING OFFICES 
LOS '"lInEl Jr , CHln11l1A 

. " NOITH HIIIHUIIO UEIlUE 
TH.-HOLlYWODO Ull 

CHICUO 5. ILLINOIS 
121 nnH MICHIUIt UUI[ 

TH .-wnUH 3120 
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