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IMPROVEMENTS IN THE COUNTING-RATE METER 

IN THIS ISS U E 
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• SINCE ITS INTRODUCTION thrcc 
years ago, the THt: 1500-A Counting-Hate 
Meter' has found considerable applicatiun 
in laboratories engngcd in nuclear physics 
research. Basicnlly, u. laboratory measure­
ment device, rather than a survey instl'U­
melli., this meter is particularly useful ,dl('t'(' 

it is desi rable to have a permanent graphi­
cal record of changes in mte over a COIl­

siderable period of t ime, since 11. pell 

recorder, such as the 8stcrlinc AngUli 
5-milliampcrc model, cun be operated directly from the cOllnting-ratf'­
meter output. A continuous \'islIui indication of mle is also provided 011 

a panel meter so that the instrument CUll be adapted to a great mflny 
mC(lsUrcmcnt problems. The ad vantage of the counting-rate meter 
uver the scaling-c.ircuit method of nne determination lies in its nhility 
to indiciLte directly not only the mtc, but changes in the !"ate as weB . 
'Gm",,1 RaJ~ A':ri><'i­
""'HI ... , JuJY_AlI.Ii:u.ot, l(lH. 

figure I. Panel vie w af 
Type 1500-8 Counling_ 

R"le MeIer with counter 
tube "nd p robe .I"nd. 
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GENERAL RAOIO EXP ERIMENTER 

Experience with lhis instmmcnt. 1Ia.s 
indicated that. ita UliLity would be in­
creased if the response speed were made 
adjustable and if the counLcr-tube probe 
and preamplifier wcre redesigned to fH 
the hand and to permit ita usc with 
commercially available sample-changcrs, 
lead shields, and other accessories. 

These two major changes, therefore, 
bave been incorpomtcd in a Dew model, 
the TYPE 1500-13. 

Response Control 

The Geigcr-counter t.ube transforms 
each burst of radio-active energy into 
an electrical pulse. In t.he counting-ru.te 
meter, the pulses nre s landardized in 
shape Iwd magnitudc, and impressed on 
a resiSLance-capacitance tank circuit. 
The voltage across t.he tank circuit is n 
function of the rate of arrival of the 
pulses, and a voltmeter at the tank cir­
cuit is ca1ibrated in count.s per minute. 

If the capacitance of the R-C tank 
circuit is decreased, the calibration will 
not be affected, but the time required 
for the meter to indicate the average or 
equilibrium value will be reduced, 80 

t.hat the standard deviation and, hence, 
the probable error and the meter fluctua­
tions due to the random character of the 
radio-active disintegrations will be in­
creased. 

In the improved TYPE 1500 Meter, the 
tank capacitance can now be varied by 
setting a four-position switch. The equi­
librium time range is from about one 
second to the 2 or 3 minutes of the orig­
inal design. A pair of terminals to which 
aD external capacitor cnD be conneeted 
permita the equilibrium time to be ex· 
tended to values greater than 3 minutes, 
if desired. 

Another circuit improvement added 
at this time reduces the chnfbring time. 
When the response switch is in one of the 

, 
FAST positions, thc capacitors lhat arc 
used in the adjacem SL W positiou arc _ 
charged up r:l pidly by a cathode followcl' 
circuit. When the switch is t brown to t he 
SLOW position , on the average the 
capacitor has already received its equi­
librium charge and the net equilibriwn 
time is reduced. 

With this wide response range, tbe 
Counling-Rate Meter is nolV well 
adapted to mcet the requiremenl.8 of 
many new specific applications. The 
slow response speed assures, even for a 
single meter observation, the Imv prob­
able error so desirable in routine dis­
integration ratc measurements. With the 
high rcsponse speed, a change ill count,.. 
ing rate that occurs in a fraction of fL 

second call now be indicated lind 
recorded. The change in rate to be 
measured may be due to a change in the 
position of the S8.mpie or of the counter 
lube. A cbange in t he position of the ~ 
sample is exemplified lJy t he hydraulics 
application' whcre a rnciio-active "slug," 
more or less dissolved, moves past, a 
Geiger counter; a change in the position 
of the counter tube is illustrated in t.he 
crystal diffraction spectrometer. When 
the half-life of the sample is comparable 
t.o tbe measurcment time, the change is 
in the disintegration rate of the sample 
itself. Whatever causes the change in 
rate, t he speed with which the rate 
changes depends considerably on the 
particular application. The response con-
trol permil.8 0. choice of the optimum 
response consistent with acceptable 
probable error. 

The recorder t race of Fib"ure 2 illus­
trates the response rangc in recording 
the background (100 counts pCI' minute 
in this case) and in indicating n suddcll 
pulse from a ra.dio-active sample Lhat. , 

lit. S. Archibald. "H,uIi""Cli"e. Tnee'" iu ~·Io ... '1',.,., .... 
J .... nIOl <>, !At B"'''~ Si><;aM '" C,til 8~~,~_ •. ,,01 37. 
PP. 4i-116. 19M). 
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, 
was allowed to fall P3St. the COUJlter 
tube. The slowest response speed (No. 
4) smoothed out tbe fluctuations and 
indicated the background value to a 
high degree of accuracy, but the falling 
muio-activc stlmple didn' t even cause a 
ripple. At. the fustest. speed, the fiuctua· 
tiona werc quite large, but the (ailjug 
S.'I.mple caused lhe recorder to go beyond 
half scale. 

Probe Redesign 

The probe, at the end of a 6-foot con­
D(~cling cable, consists of a. quenching 
preamplifier and a 4-pin socket for 
plugging in t.he CeigcNounter lube. 

For greatest flexibility and conven­
ience, the preamplifier-probe unit must. 
be small yet capable of sturdy mount,... 
ing. Th£' new TYPE 15O{}-PIQ PI'('!lmpli. 
fier wn~ dCftigncd for adaptsnility 10 the 
varied lylX'S of applications demanded 
by mdio-tH'ti\"it.y measurements . The 
preamplifiel' is small nnd cylindrical for 
use flS fI haud probe. hs CIlS(' is of 
anodiz('(1 alumi num for cilsy d('('ol1-
tnmillfltiOIl. IL is fitted with a J1-illeh x 
20 thl1'nd inscrt for mounting on a 
camera tripod or on the TYPE I500-PII 
Bench-Top Mount with its universal 
joint. and its heavy base. Tbe preampli­
fier dimC'nsions permit its usc with com­
mercially available snmpl~hll.ngers, 

FiQur. 2. G.ophicol •• co.d of .e­
'porI.e fonge of type 1500·11 
Counllno-Rore Mele' 10 bock_ 
1I._d ond to a .od;g·octive 
.ompl. po ..... g Phe «><.trIt., tub •• 
Sp .. d No. 4 glv •• tt.e moot oc_ 
..... o t. bOBg'DUlld indicotion,. 
while Speed No. 1 Qives Ph. moot 
prOf'lOllnCed , .. pons. to It.. wd­
d ... pilI .. f,om Phe .ompl •• 

Sf-rtf- MBII , 1950 

lead shields, and other probe accessories. 
The preamplifier is fitted with a 4-pin 
socket for plugging in 4-pin based 
counter tubes such as the TYPE l5OQ-P4 

and 1500-P5 Beta-Gamma Mica Win­
dow Counler 'Tubes. It is supplied with 
a 4-pin adaptor to pC-rmit the use of any 
other counter-tube type. The Quenching 
circuit works equally well with self­
quenching or non-se1f-quenching counter 
tubes. The quenching tube is a triode­
connected 6AU6 type miniature which 
may, if desired, be pentode connected. 
The mechanical design permits very easy 
access to the components for servicing, 
or for adapting the probe to specific 
needs. 

Another useful circuit improvement 
is an increase in the sensitivity of the 
instrument. A negative pulse oC about 
Ii volt is now sufficient to operate the 
instmment. As a consequence, the cable 
from the instrument to tbe preamplifier 
etUl now he extended by 40 or 50 feet 
\\·it hout ;nl roducing seriolls losses. 

Features 

The new T HE 1500-B Counti ng-Ratc 
.l\leter now includes these scvcral desi r­
able fealures: 

The panel meier is direct reading in 
counts PCI' minute for all ranges. 

Counting accuracy not. affected by 

. 
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GENEIlAL IlAOIO EX'IIlI MENTfIl 

20 JX'r e<>nt linc "oltage changCl!. 
There are four response speeds (or 

much greater flexibility ill application. 
The output is adequa.te for operating 

a 5 rna pen roeorder such 38 the &'ilerlinc 
Angus l\ lodel A W Recorder. 

Bolh the high- and low-voltage power 
supplies are stabilized. 

An internal calibration check and ad­
justment are provided on the panel. 

• 
A loudspeaker on tho panel, Wilh vol­

ume conlrol, opcrn.l(lS I1S an aural 
monitor. 

A tank circuit shun t. aids in speeding 
lip meter changes. 

A quenching prenm plifier, designed 
fO I' great adaptability, is suppl ied. 

Tncreuscd input. sensiti vity permits 
the use of a long cable to the counter 
tube. - A. G. BOUSQUET 

SPEC ifiCATIONS 
Ito" ... , FuIl-ecsJe values of 200, 600, 2000, 6000, 
And 20,000 COWltl! per minute are provkled. 
The minimum ral.e that ell.ll be resd on the 
meter leale ~ 5 counts pet minute. 
"'U:,,'O<'I'I The iTllltrument hall been cfllibrllted 
with a ~eneratoOr of equally e.,aeed pulsc8 to 
yield an IlCClltACy of ±3% of full scale on all 
rll1lgce. 

The I'MOlving time of the instrument ill ltd&­
qU1l1.e for random OOWlt3 up to 20,000 per 
minute. 
" ... mpllf*: The TTPE 1500-PIO Preamplifier 
i. a htLnd-probe design at the end of • 6-foot 
r.able. It. II fitted with a. >i-20 tbread (or moun ..... 
tng on a. camera tripod or on the TYPE 15QO-Pli 
Mount. The pre6I'Dplifier circuit permltl! the 
uee of either Bcll-quencbed or OlIterna.ll)' 
quenched counter tubes. The preamplifier II 
def!lgned primArily for U&e wi th 4-pin I a&ed 
('()Imter tubes; however, 11.11 Itdsptor iR supplied 
t.n perlllit thl' use of any COlmtcr-tuhe dC!illll . 
a.,po",.: Thore are fOllr /'6.'Iponse llpood" lwnil­
II.ble, starting at about olle second at 11.11 rates 
4rtd covering a. speed 8pectrum of over 100 to 
one. The IIctUal values are alea II. function of the 
counting rate. 
c."", .. CI .. ,,1t V .... a-' Tbe voltage applied to 
Ihe count(ll circuit is oontinuously adJustahle 
from 400 to 2000 volta. The value of the vol1~ 
a,ge ill read from an eigh ..... poIlition ,witch IUId a 
r.alihraled dial which coverB tbe 200-volt in­
terv&l between switch points. A mean" is pro­
vided for stlUldardizing the voltage 80 lhat the 
accuracv of the voltage readings I~ within 
;!; li o/c or lhe M1.UBI vBlue. The power 9uppl)' is 
well regulated 110 that line-voltage fllIctUttt lOllll 
do not !lIlU.!!C chnuges it) the Iligh-voltngc8upply. 
Coun'" ,,,b.t No coWlter tube is supplied with 
the illolltmment but flelf-queuchiog beta-- Ilnd 
ilAmmn-r!l.y Ge.igcr-MueJler counter tll1teJI nrc T,,,. 

available .. sbown in the pric,e list below. The 
counter tube is mountod In the probe, which is 
supplied with the instrument, IUld replacement 
is Bimple. 
O"'p"l: The output of t he trIgger C"ircuit ill avail­
able at terminals lit the rel~ of the ill8trument. 
Tbe 400- to 2OOO-volt varlu.hle high-voh~ge 
Bupply is abo available at the rear of the 
instrument. 
.uorel.,., A plUlel jack is provided for connect­
in, a li-ma rocorder into the meter circuit . 
..." .. 1 Monitor: A small loudspeaker is mounted 
on the plUlel for use 1\11 an aural monitor. A 
oontrol, with an off poaition, 15 provided for 
adjusting the volume. 
Pow .. 5",..y: IOO to 125 volta, SO to 60 eyele8. 
By a simple eblUlge in oonn0l;tiollll on the power 
t.rarudormer, a 210- too 2.5O-volt line e&.Il be~. 
"ow .. IlIp,," 60 watta. 
........ 0.10. 5",,11"', Plug for oonnec::tillg re­
corder, oounter-tube adlliltor, II.lltJ lillc t'(,)l1_ 
nfl(.1.Or oord. 
"'cuno.i.. . . qul,ed, /I counter tube m.u~l IJe 
obtained 8epJU'nl.ely (lICe price list bel0\\·). 
OIh.. Ace.norl.. "' ... ollo_t.. Probe Mounllng 
Stand (aee photo). 

3--<l!~' Vac"um T"M" 

AU &resupphed. 

2-6.), 
1-6e<; 

G 2-991 
2-OC3/VR105 
I-6AU6 
I - NE:2 

Mo,,"ti"ll: The il\!!trument is shipped with end 
frllm6S for tllbJe mounting. For relay-rne.k 
mounting, simply remove Ihp. end ',Iunes. 
Olm.".io" s: Panel, HI lC 8J:( illohcsj depth b('­
hUld panel, 13 inchClf. 
N. t W.illhl: 38 ~ pounds. 

Crxh IVMd Price 
'1500-1 

1500-P4 
1500-P5 
1500-'11 

Co""tin ..... o .. M..... . . . . . . . . ... ... . Yo'Qlll'lY $495.00 ..... 
"' ... 
12.50 

e..kt-Go.mmo-.or Co"nl •• T"be ............... Yo'Ol'lR\'LOBB" 
e..lo-Gommo-.oy C."", .. ,,,be....... ........ WORRH,OCAt. 
",obe M .... "linll Stolid .. ..............•...... WO IIIIVIJ'f'ASO 

' With\>ut f<>Unter tlll}eI 
\Iuuf.tlured • ...t .old afld .. t;"i,ed flutell l..tt""" ".,.,nl 2.3'j'~.:U8 
1.100""'" lind.,.- '*'"""u of 'h~ R..tio C<lr~lion of A....,.i"-
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TYPE 941-A TOROIDAL TRANSFORMER 

This transformer is designed for usc 
8S fill impcdlUlcc-mlltching or bridging 
lmndormcr in low 1c\'cl 600-ohm com­
munication systems. It employs a to­
roidal, "doughnut-shaped" core, which 
i8 preferable to the familiar shell-type 
('ore in two respects.- (1) The toroidal 
core is much morc Mtnlic and thus less 
susceptible to external magnetic fields 
while, conversely. it produces smaller 
external magnetic fields. (2) A tighter 
d<'gree of coupling between primary and 
secondary windings can be obtained than 
with a shell core. Th(' resulting lower 
leaknge reactance extends the high fro­
queney flat characteristic about a dl..'Cadc 
higher than that of a cooventional shell­
core transformer, while the high j)Crmc­
ability core used is beneficial in the 
10\\'-£ rcqucncy range. 

This TYPE 94l·A Transformer, there­
fore, is especially useful where either !I. 

high degree of astaticism or an ultra-wide 
frequency rnngc is dC'Sirc<i. 

The eore Cflrrics two idenliral scmi· 
rireumf('rential iuner windings, 1.2, 34, 
which are used either in series or in 
parallel combinations. Over these MC 

wound two identical semi-circumferen­
tial outer windings, 5·6, 7-8, which arc 
likewise used either in series or in 
pamllel combinations. These four wind­
ings tenninate in eight individual ter­
minals on tbe panel. We have desig­
nated such lUI Ilrrang(;'mcnt as a "du­
plrx" transformer. 

Performance Characteristics 

Each outer winding has t.wice the !Ium­
her of turns of each inner winding. This 
permits the impedance-matching ratios 
1:1,4 :1, and 16:1 in either direction. 

·U" .. l;" w. 1.&,,*,n, "So"", Adv.nu.;et of !.he To:>­
ro,""-I T.an..tom>u III Co .. ,mun''''''oll E".i_ri.,..;' 
T.L.T .. ~, M.y, 1950. R~prlnlla", .n;Ia"le on ~uetl. 

All four windi ll b"S nrc employed simul­
tn.noollsly in elleh case, which is decidedly 
beneficial. Whell working either into or 
out of the design value of 600 ohms, the 
characteristics shown in the labl~ on 
page 6 are obtained. 

The 94 I-A may be used as a matching 
transformer with other t.ermilluting im­
pedances. When both terminating im­
pedances are 600 ohms or less (as in 
Circuits 4,5, 6, alld 7), a frequency span 
ratio of 104 lor a J db drop from the 
flat. ch:u-act.eristic is obtained. For a COIl­
ventional shell-core transformer, this 
ratio is about 103

. Thc IOIV~freq\lency 
limit. of this range is determined by the 
ratio of the generator impedance, Z, to 
the primary inductance, I~JI' For a 1 dh 
drop: 

0.156 Z 
f- D, 

As either t.cmlill1~ti ng impe<iflllCc in­
crcase.s appreciably above GOO uhms (as 
in Circuits 1,2, lind 3), the frcqucJ\ey 
span ratio witl be reduced, ~illce the 
high-frequenry extent is ultimately 
limited by resonance bclwcen Ic~kage 
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GENfRAL RADIO fX P fRI M ENTER • 
Q:l1l1Ut , ..... liootillg 

I.~ O"'~ 
Prt;qlmlC/l/(lr P/4t b uution 

rir~Mil '711 
n 

000 

poJa-
II 

TVinding6 Windj'lfI& 
1 db drl1p I..llU Uu thml 

0010 PIl.r~leI Sene!! so, 200 Ke o.a dh 
, 000 2<00 SeriCo! Series 20 0 - 110 Kc 0.2 db 
3 GOO 2<00 P4rllltcl Parallel 8O e- 4701(0 0.2 dh 
• 000 000 Serifl/l Parallel 2O c- 200Kc 0.1 db 
, 150 000 Series Serice ,,- 50 K, 0.7 dh 
• 150 000 Pam1lcl Parnllel 2O c- 2OO Kc O.2dh 
1 37. • IlOO Parnllel Seriell ,, - 50 K, 0.8 db 

inductance and transformer capacitance. 
It will be noted that for matching im­
pedances 1 :4 or 4 : 1, a choice of connec­
tions is available. Circuits 2 and 5 ex­
tend the lower range while Circuits 3 
and 6 extend the higher range of the 
flal, characteristic. When the ratio is I : I , 
Circuit. 4, the leakage inductance is only 
about 360 microhenries. 

A concept of the feasible operating 
li'vel for this transformer may he gained 
from the following 6O-cycle rms distor­
tion values: 
At 31 \ '(1 Ii" 'cl (1.26 watts), leM than 

1.0%. 
1\1 30 VlJ 1('.\'61 (I watt )1 less than 0.5%. 
At 27 VU Icv,.1 (O.f> wnt I), less thunO.2%. 
At I'; \T I<>n'l (0.032 walt), less than 

0.1%. 
Whcn the transformer is used in an 

unbalanced system, it is important that 
the input. or output terminals marked 
" low" (Kos. 1 and 5) be eiUler dircct.ly 
strupped (if pennissible) or be at. esseo­
tially the same dynamic potcnt.ial. 
Otherwise, the extent. of the high-fre­
quency range win be shortened appre­
ciably. 

Iu a typical application, t.he TYPE 
941-A can be used as a bridging trans­
former, Circuit 5, for applying a 600-

ohm VU meter to a 150-ohm audio sys­
tem, as showli in Figure 2. 

Physica l Charaderistiu 

The t ransformer is housed in 8. rec­
tangular aluminum casc. A centricore 
of spirally-wound, 3-mil tape, specially 
insulated and annealed, is used. Multi­
layer progressi ve \\;ndings are applied 
by a toroidal winding machine developed 
for this purpose. The impregnated toroid 
is clamped between felt washers hy a 
central screlv which is insulated frOIll 
the casco All circuits are insulated for 
500 volta from the case, The perform­
ance data. given above, together with 
appropriate diagrams for strapping the 
terminals alld making edernal conll~'­
tions, are printed on one lurge lace of 
the case. QlIe small fucc consists of a 
phenolic pallel ca.rrying eight combina­
tion screw-damp and solder terminals. 
These terminals are numerically identi­
fied and the internal connections are 
indicated. Two double-drilled mounting 
blocks permit the transformer to be 
mounted: (1) on its large face, (2) on ita 
small face opposite the terminal panel, 
or (3) projecting through Il hole 3H" x 
I ~" in an flSSeJlIbly chassis. 

- HORAT IO W. LAMSON 

flgur. 2. Ciratll ..... wlng how the Itanlformer can b. ",ed 
10 adapt a 600·ohm VU Indica tor 10 lS0·ohm line •. 
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7 UPT£MUR . "50 

SPECIFICATIONS 

Inltlol 'ndue", .. u, (nner winding!!, in series, 5 to 6 
benrys; outel' windings, in series, 20 to 24 
bowya 
h,l,toll'c'; Inner windinp. in eerie&, 9 ohms; 
outer windings, ill aeries, 34 ohm •. 
Olmon,I.".: Aluminum esse, 3~ x 3"" :'I[ 1 ~ 

TIIP' 

inches. Mounting block1l projcd '32 inch 
beyond CIlIMI ill 3)i inch dimen.sion. 
Mounth., Db ...... I .... : 3H inchel! on centen!o 
Mounting boleti are drilled for clearlWce with 
10-32 machine acreW!. 
N .. w.r."" 13~ ounces. 

Crxk Word 

'41 • .1. I ro ... ldcll T .... If_ ........ .. ................. I TRANTOKCAT $35.00 

NEW, SPECIAL TERMINAL BOXES FOR 
V·S AND V·10 VARIACS ' 

Variac users have frequcnllyrequested 
special terminal facilities and features 
impossible to accommodate in thelimit.ed 
space provided by the standard liT" 
terminal box regularly supplied on 
V-5MT, V-5HMT, V·lOhlT, and V­
lOHMT \'nriacs. In response to such 
requests, we now otTer a new, larger, 
rectangular tcrminal box with plcnty of 
room for almost any special terminal 
arrangement that may be required. Un­
like the standard "T" box, the new box 
has a removable cover for easy access to 
its interior. 

Boxes are designated alphabetically, 
in order of their design. This designa­
tion is coordinatro with t.he standard 

filiI/f. 1. VI,w of the Typ. V·$MTC VQfloc 
with «I ...... 10 l.rmlnQI IKI ........... d. 

type numbering system already estab­
lisbed for "V" line postwar Variacs. 
Thus a V-SMTC shown in Figure 1 is 
a 115-volt, 5-ampere Variac with cu.se 
and terminal box, the latter provided 
with knockouts. Figure 2 illustrates a 
V-SMTE Variac, I 15-volt, 5-ampere, 
cased model, with three-wirc cord and 
plug for a safet.y ground circuit., and u 
tw~pole switch. 

These two combinations are carried 
in stock for both the V-5 nnd the V-lO 
sizes. Otber combinat.ions nrc available, 
including models with fuses, cord, plug, 
and switch. These can be supplied on 
special order in quantity lots, 
"".3.1. a.:a. U. 8. p,~ 011' U. S. P&L 2,00II,0\3. 

"111/ .. 2. VI.w of the Typ. V·:5MTE Vorlo(. 
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GENE .... l .... 0.0 EX'E •• MENTE. • 
SPECIFICATIONS 

Identical with those for V·S IUld V·1O 
Vllriats. CXl:epL for lcrminw box. Dunensions of 

box ollly, 27'8 inches wiJ e x 3% il1eh~ hiKh x 
2 inchCil deep. 
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.... SMTC 

.... SMTE 

.... IOMTC 
V. IOMTE 

V_S V ... I .. c with k .. ock .. uts I .. ""min .. ' bOll; ••••.• 
v·s V ... I .. c with l·wlr. ""ml .. ol boll . ~ ...... pillg • 

and 2-po'. Iwltch ...•.•••••..•••• .. •...•.. 
V_l0 V ... lac with knockOllts In M.mlna ' bo •.. .•• 
.... 10 ...... I .. c with :J-.wl .. t ...... lno. bo •• (o.d, plug, 

and 2-pa'. switch .•••••••..• , ••.•••..•.••• 

Cotk II'OI"U PriCB 

COMET 
IIt;110N 

!liLLY 

$24.00 

33.50 
39.00 

41.S0 

TYPE 760-8 SOUND ANALYZER 

A new model of the Sound Analyzer, 
TYPE 760-B, now super\!edcs the older 
TYPE 760-A. While general performance 
specifications are unchanged, two impor­
tnnt circuit and operating improvements 
have been made: 

(1) A two-range meter is now used, 
instead of Ole singlc-scale type used on 
the old model. 

(2) The outpu t at the PHONES jack 
is a voltage or the rrequcncy to which 
the analyzer is tuned, mther than a 
rectified voltage. 

The two-range meter is ensier to read 
and permits ussociated circuit changes 
that eli minate, to a considerable degree, 
the dependence of the calibration 1l1)Q1l 

individual tube characteristics, thus im­
proving the long-time stability. The 
meter now reads t he average value of 
the signal component and is better suited 
for continuous-spectrum indications with 
lInpitehcd noises. 

T,p< 

The new outpu t circuit produces a 
voltage of the frequency to which thl' 
dial is set. Output amplitude is linear 
with respect to input and, wilh suit­
able amplifioation where necessary, ('an 
be used to operate a high-speed recorder. 

Other specifications remain IIn­
chunge<1. 

, ... , S .. und Ana'~u" , .................... . ..... . ATTAR 

GENERAL RADIO COMPANY 
215 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETT S 
TElEPHONE: TRowbrld,e G·uoa 

BRA N C H E.N GIN E E R I N G 0 F Fie E S 
NEW YOU f, HEW lOU 

tfWU1SlUU 
HL.-WOrn J·5111 

LOI UUlES U. CALifORNIA 
.... HOnH SEWnO $UU T 

HL. - HOII, ... ~ 1·1111 

CHICAGO S, IllINOIS 
III $OnH MICHI"H &YEHlE 

TH.-WAh,. J·au 
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