
JI/~.'a~ 

~ PEBIMENTEB 
~ VOLUME XXI No. 5 
~ Copyrillhl, 1946, (hn •• oJ Rodlo Company, C ...... brld" •• M ..... , U. S. A. 

OCTOBER, 1946 

'" "" "" 0-

"" z: 
OOC 

V') 

0-
z: 
"" ~ 
"" '" => 
V') 

OOC 

"" ~ 

A PEAK-READING VOLTMETER FOR THE 
U-H-F RANGES 
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• PROGRESS IN AN engineering 
field depends to n considerable degree upon 
the development of measuring instruments. 
As the field is extended through laboratory 
research, instruments arc "tailor-made" fol' 
each project, but later commercial develop
ment usually bTill~ witb it simple, general
purposedirect-rcadinginstrumcnts..lnitial
Iy of only moderate nccurocy, they eventu
ally arc developed to an accuracy compa-
rable with that nc.hicvcd in older fields. 

In the clcctrical-communication industry, t.he voltmeter affords fill 

excellent example of this type 
of development. The frequency 
range of accurate mC..'l,sure
moots with voltmeters has 
been progressively ro.1.cndcd 
from the n.udio-Crcquency 
limits of 20 years ago to the 
present figure of severnl hun
dred megacycles' approaching 
the limit to which currently 
avail able diodes can be 
pushed. 

IC. A. wood .. .....t, Jr., "A ~~ .. \ '.., .. mn
Tube \'olt~r," G.........! Hmd'" Exr-i
_. 8epleml>er. 10-16, vV- HO. 

fill""_ 1. POI ...... ;.ow of II>e Type 1802·.-, 
C..".lol Golvo ........ ' ... , 
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GENERAL RAOIO EX PERIMENTER 

For stiU higher frcquellcies, there is an 
obvious need for n. direct-I'eadi ng volt
lUeter, Such rm instrumcnt must nece;
l:iarHy be of t.he pioncel'ing typ e, in which 
accuracy is ~acrificcd fo t' cOIIVellielU:c 
and extcnded frcqucncy rangc, The new 
TYI'b 1802-:\ CrytiLal Galvt'mometN i.., 
('xadly thi:; type of instnuucnt It • ., 
range of dil'cct measU I'cmo.nt, is 0,1 to 1 
volt with a n at'cur:l.Cy of ±5%, and two 
multiplier.-; fJ,I'(' fUl'Ilished t o extend the 
rtl.ngt' tu IU volt." and 100 volts, It Call 
be lIscd t\$ a dir('tt-rcooing inst.rument 
at rl'equellci~ up to 1000 Illrgac'y<'ICR 
and fur the measurement of volta.,e 
ratios, thc freque ncy limit is well abovc 
1000 megacycleI', 

l;UUctiollwly, this new voltmcter is 
a peak-readi ng instrument, consisting 
of tl rcctifier and Il d-c amplifier, The 
extended frequency range is obt.llincd 
through Lire lL':'o. of 0. crY:3tal rectifier in 
place of the thCl'mionic diode used in 
vll.t;uum-tub<l voltmeters, C rystal recti
fiers, howevel', cannot. yet Le p rodu('cd 
to a d f'gl'l'c of ulliformity COUl IHl.I'ablc 
with thl~t of the thermionic diod(', 
und t his rad expillius the difTerence in 
ac('ul'acy iJ1?twccn til(' ('ITstal instrument 
ami the vacuum -tube voltmeter. The 
scale is t'il.libl':~tetl din:-cfly in volts, but 
the instl'lJIIll'nt h:~ bf'CH nanlt'O a crystal 
ga.lv:momcter to illdicate t hat it.'1 [l,rcu
I'o.cy i.s not t\.'< good ;I.S the 2('~ we ha ve 
come to expect froUl t he vacu uTl\-tuhe 
vQltmetcl', 

Thc t'l'ysta l l'C<'tifit'I' Wlt'd in thL"! vnlt
metel' 8 one of til(' IH'W units developed 
dlU'ing t,he \\'n.r!,', which were widely 

, 
used as mixers and ffoS unC:l.l ibrated ,"olt.
age indicatOl":;, In a previous l\J,tiele3 the 
t'haract cri:; l ics of thcse cry"t:lls :\S volt
metet' I'cetifiers were di"clIsscd , a nd it 
\\a5 l,oi ll tcd Qut t.hat t.heir excellen t 
higl,-fl'cq llelwy chamctel'istics con;;;idcl'
ahly outweighed their l:wk of uniformity, 

TheRo. t:rystal:< l~J'e t:ommonly lI,,;cd a.;;; 

.;imple J'e('tifict'S in serics with (l meter, 
The usc of :\ peak-reading circuit, how
ever, Iw.s two importllnt advantages: 
the input J'csi."!tancc is higher ; and t.he 
va.l'ia t ion ill J'cspon;;:e het\\·ccn dilTerent 
cl'ystai:l is less, TIte I'~ ist:lncc of tire 
1:\,21 B-typc cl'ystal is of tire order of a 
fell' hundred ohms in the "forward" di
rert ion and f rnn! 15,000 to 100,000 ohm.=; 
in tire " !'(NcI'Se" dirE'Ct.ion, In the f:: implc 
crystal-meter' circuit the input resistance 
is tlpproxinrately twice till' forward t'C

"L'rl.alll:e, \\·hil", in 1 he pl'ak-I'Nlding ('ir
l'uit it i:< :lPPl'oximatcly one-thi nl the 
back l'e"istaTlcc, or from 5,000 to 30,000 
olun", \'L\J'i nt i (Jtl.~ ill cr',\"stal forward TO
sistmH'c atT('(lt the calihration directly 
in th(' :;cri('>; t' il'cuit, but in the pcak-
1'('::uJing circuit, only t he small dilTc!'('ncc 
betweell t lrf' l)cak ll.llPlicd \'oltage a nd 
the developed d~c voltage dejlends lIpOIl 
the CI'Yll l:.1 ('IItl,radcristics, 

PRO B E 

The ciL><;ign of the probe in which the 
el'yst:\ll'ccti ficr L:; mounted is one Qf the 
1ll0st. important f:letOl'S in dcterm ining 

' 11 . E, l<l~"l<~", .. "C'Y.I~1 U""Lilieno," /:.'I"'In>~;a, UI, 7, 
July, IO~(I, PI'. ill_IIi!, 
-,\",,,1<1 I'.te"""n, "Vo<e""m-T""" ,,,,,I Cr~ .. \"l R .... Ufie ... 
... O~I"'~""rncl~'" Bnd \'olt ~ lI'tl'''' &1. LJI.~- lJil!h ~'m
Q,,~nclCi'," OOl,.,....j HQ<J;~ r.~,.,ri,..."ltr, 19, 12, M~y, 
194,;, jljI. 1-7, 

f ,gure 2, Settemotic (left) ood ,roo •• ed;o., tri{lh t) of the probe, 
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Lho high-frequency pCrf01"llHLllce. A 
cross-sect.ion of tbe pmbe and the sche
matic of t.he crysta.l and its associated 
circuit. elements are shown in "'igHl'c 2. 

The I'-f yultab'C is applied to thecry",tai 
through the scries r:ombinat ion of C1 

and C2• TIlt' impe(bu('c of t.his comlJi
n:1.tiou at frequencies above about 10 All: 
is 50 low C'ollJP1\l"cd with 1Im~ uf the 
('1':,'8t111 t hat the iH: volh\gc l.'1I'ITc(·tivci.\' 
applied I\cr'os.<\ the crystal. The l't.'Ctificd 
current char'gcs up the capacit:lIH'c C2 
with the discilargc pat.h tlu'ough the 
high resistance, Il, lmd the crystal back 
resistance. The resulting d-c voltage de
veloped across this cn.pacitnnce is t1wn 
applied to the amplifier' through the 
probe cable. 

To obtain the highest pos .. iblc Imtlmli 
ft'cqucncy, the blocking CQUdellSCl' is in 
the gl'Ound le. .. d , thus. avoiding the in
du(:tanee :.nd capa.citance to ground of a 
blocking ('ondcnscr ill the high potential 
lead. The usc of a battel'y-ollCr:ned !'l.Jn

]liilic!' twokl<! the hum problem that 
ooew'f! with this connect.ion in :1.11 a-c op
erated diode voltmetcl'. 

The jJrobe :I.";..~ mbl.v ha . ..; heen dc:;iglLcu. 
t.o minimize iuductallce throughout. by 
u!;ing cylindl'ieal blol'king and uy-pa...."S 
condem;ers, as illustmt,ed in the sec-

Figur" 3. Frequency cOr
,eclion for r...:>none" in 
Ih" prob", The dash line. 
show th" ,ong" of varia_ 
tion omang nonnol cry.-
101,. Additional correction 
curve. lor u." willi th" mul
ripll ... 0'" supplied in th" 

imlrvclion book. 

"~ ;>;;. 
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tiomll vicw, Figure 2. The outel' s hell 
forms thc ground conncetion, and , wilh 
the fil-st innel' eylinder, forl11.<; the (:apllc
itanee CI . T he first inner t)'li nder, in 
tum, forllls the capacitwlcC C, wit.h the 
centel' assembly, The I'c.<iistol' U ioS 
formed by a resistive coating Oil the SlIl'

fa.ce of the mycrrlex ins ul:1.ting dj.~o t hat 
carries the center terminal of the probe, 

H I GH -FR EQUENC Y ERROR 

This design t.ogf'thel' with the high 
resonant frequency of t he crYbtal car
tridge itself yields a probe with :\ res
onant rt'cqucney of ahout 1800 M e, The 
11ctuaJ value for ~ny unit dcpclHL~ on 
1 he pal1.icuJarcryst~ .. 1 caltridge u.~cd. Thc 
l"I):;onant frcquency varies with difTerent 
un it s from 1050 to 2000 !\fe. This value 
is su(fi('jently high that tlw rcsonfmcc 
correction is on ly about 30 \lcr cen1. fit 
1000 :-'fc. ?\o tmn.;;jt.-timc 01' ot hcr fre
quency corrcctiOllS need be applied. The 
correction facto r for resonance is shown 
in Figure 3. 

J<'rcq uentl,'" the voltmet.er is u.~ed olll," 
as all indic·ahll' of t he existence of volt.
:~ge. Then the I'~on:.nt frC<luency i>i IHli. 
tL limiting factor on the useful frequency 
rtl.ngc uf the instrument, and it can uc 
used :\1. frequencies up to and beyond 

i#J 

, , 
Io1EGoIC'l'CLES 
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~ GEN ER AL RA DIO EX PER I MENTER 

3000 MI.:. Since there is no appreciable 
frequency correction that depends upon 
voltage 10\"c1, measurements of voltage 
ratios can also be made at frequencies 
well aboyc 1000 megacycles. 

LOW-FRE QUENCY ERROR 

At frequellcies below a nominal value 
between 10 and 30 Me, the indicntion 
falls off as a result of the :>ffiaU series 
capacitance in the probe. The frequency 
at which this effect becomes noticeable 
depends on the ChtltflctcriRtics of the iu~ 
dividu!li crystai,particu!al'iy tbe back re
sistance. The voltmeter is not intended 
{or use at frequencies below 10 1\lc. 

CALI BRAT I ON 
The crystal develops across the block

ing condenser about 75 PCI' cent of the 
peak voltage :\pplied. Variations be
tween crystals, thereforc, will affect the 
calibration and show up as di1ferenccs in 
absolute level and changes in the shape 
of the calibration cu.rve. 

1n order to set the absolute level, pro-
vision is mlllie for calibrating the cryst.al 
rectifier at the O.7-volt level. The power 
cord in the UPPCI' compartment is used 
to connect to all a-c power Jille of ] 15 
volts, and a voltage divider in the cl1.b· 
inet deri ves from this voltage the ncces
S;&l'y 0.7 volt to be applied to the crystal 
rectifier. This calibration check call be 
used whenever the trystsl is replaced. 

The meter scale is calibr3t,ed for the 
average c.rytital and, when the level is 
:;tandardized at 0.7 volt, will match the 
individual TYPE IX21B CrY.':it.al Rec
tifier to ±5%. 

{§ 
I -! 4 ~~ 

, 
A M PLIFIER 

The d·c amplifier uses a degenerative 
cathode--followel' circuit with a lH5-type 
tube as a triode. The circuit is armnged 
as a bridge system, as shown in FigulXl 4. 
The reading of the indicating meter is set. 
initially to zero by adjusting the bias 
resistor until balance is obttlined. The 
resistor is connected so t ha.t, as the Lias 
is varied, the degenera.tive resistance for 
voltages applied by the crystal is mnin· 
tnined nearly constant. 'fhis arrange-
ment makes the sensitivity pmutically 
independent of t he zero setting. The sen· 
siti "ity of the amplifier is changed by 
the adjustable series l"CSistance in the 
meter cireuit., and this adjustment does 
not affect the zcro .setting. 

PROBE F I TTING S 
Since the inverse peak voltage ra.ting 

of the high·freQuency crystal rectifiers 
is only 3. few volts, the range of the volt
meter can be e>.-tcnded only slightly by 
I'educing the sensitivity of the d~ am· 
plifier. Voltages above one volt arc 
mellSurcd by the use of capacitance 
voltage dividers placed ahead of the 
probe. T wo of these multipliers are fm'
nished to give a complete coverage to 
100 volts in decade steps. 

In addition to the multipliers, fitti.ngs 
arc provided for two cos..xial connectors 
of the General Rndio 774 type. A 5CkIhm 
disc-type resL'3tm' is also pj·ovidcd. These 
are illustl'l'l.ted in Figme 5. The 5O-ohm 
resistor call be used in conjunction with 
the voltmeter for making approximate 
mensurement.s of power up to 1000 Alc. 

Figur. A. a.m./llary Kh.",al~ citwif diagram af IIIe 
complel. vollmer ... 
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, 
P ANEL AND CABINET 

As shown in Figure I, t.he meter, 
mounted in the center of the I)[mcl, car· 
nl'S only the basic range of 0 to 1.0 volt.. 
The two main controls, wh ich arc the 
on-off switch and the zero set, fil'O OI)Cr
ated by t he knobs below flond on either 
side uf the meter. 

The shielded walnut cabinet is of the 
same construction as that for ~hc 'J\'f'E 
ISDO-A Vacuum-Tube Voltmeter with 
the storage compartment at the top for 
the probe aud the various fit.tings sup
plied. The handle can be locked in eit.her 
tbe l)()Sition parallel to tho panel or per
pendicular to it, t hus permitt.ing t.he in
strument to be set. in Il. vertical, a hor
izontal, or a 3O-degree position. 

The TYPE 1802-A Crystal CalvllJ\om
eter brings 1.0 the u-h-f range of r re
qucncies the convenience and flexibility 
of the vacuum-t.ube voltmeter. 'The vaTi· 

O C T O B ER , 194 6 

fi' ...... S. V .. wof the probe ond Anin, .. The copocito ...... 
type voIlo,. mvllipli ... or. tho- 01 the riWoI. 

cty of probe termiont.iolls including 
coaxial connectors facilitates its lISC with 
other laboratory instrulllents. E:q:>eri
mental models have alrendy been lIsed 
by a few labOl'fLtorics engaged in micl'Q
wave research. Their experience indi
cates that it is a. mQljt useful and con
vcnient voltmeter Cor the u-h-f ranges. 

- AUNOLD PETERSON 

SPECIFICAT I ONS 
Voltqa Ran,a: 0.1 to I \'olt, directrrtadinlll: I to 
10 "olu .. nd 10 to 100 volt.! direct.-readin, "";th 
multiptil!l'1l mpplied. 
Au uracy: ±li% of lull seale 011 BiIlUJlOi<h.1 voll.aa:OII, 
8ubjuet to frequency corrcetion. 
Waveform. E rror: Thu mutur re.lpQnHe Ilppronches 
that of II peo.k "oltmetcr, but the 1!oC'1I1e ill eaJi
brat«! in r·m .. "alUelI for a sino-wo.vo input. 011 
distorted .... \·eforuu the pereenl.llgo dO"iation of 
the readill,lN)m the .-m-e valuo may be 1.1 1N',e 
as the pert'elltage of harmonioe preeent. 
Frequenty Error: Hi;:h.lrequeney t'rTOr ;a ca!teed 
by rOflOnllnlle effecu. The reaonllnt frequency de
pelld, lin the ptII'ticular CfyUal u~. \ViOl a 
IN21B eryltal in tho PN)be, the ~nan' fre
qualley I.e bet_II 1650 lind 2000 Me; with the 
10:1 multiplier attacbed, belween 1100 lUld 
2200 Me; and ... ith the 100:1 multiplier at-
lacbed, bet ... een 1360 and 1660 Me. For fre-
quencllll belo ... rl'llOmunle the applied volta,e at 
the terlllinnlll la apPN)l<i.mately equnl to the indio 

cated volt.aa;o mullipliod by 1- (f.Y. "'here 

I u lhe operatin,lrequelley and I. i~ tho • ..ollant 
frequency. At frequeDciOll bela,.. a nDminal valuo 
bet,..eeD 10 and ao Me the output fan. off aa a ro
Milt of tbe Imall capacitaDce in the probe. The 
frequency at .... hich this effect become!! Dotioeable 

18&2-A I Crystal Gal ..... nometer 

depends upon the chl!.rft.(:c.erisliCli of tbe indi"idulIl 
eryaUJ.. 
IDput Impedance: Tho input CApacitAnce iB nearly 
independeM of the no.mllU'd cryatI>J usc<l, but 
the input oonduatl.noo dependl on the frequency. 
voll.llgo level, and 11'0 cr)'ltnl chllJ'llcteristiCII. For 
lN21B cry!tala tf!prl'Oll(!utative value. aro: 

Probe: C .. p6CilADoe -Ii ~ 
Conductance - 100}mlhoa 

to:1 Multi)lliO!' : CapacitanClO - 2,s I',.f 
Conductance - Less than 

,,-~ 
100:1 Multiplier: Capacitanoe - 1.6 "",f 

ConductaDoo - Leu tban 
10 ,.mhO!! 

Po ... r Supply: One nur~ Z30N and one 
DucjtOl5 2F b&tt.eri .. are furnishlld. 
Vacuum Tube: One IR~typ6 vacuum tube i. 
IJUppliod. 
Crntal : 0110 IN21B_type er}'8ud uwpplilld. 
M OLlntin, : Walnut co.binot: co.blo and probe l\nl. 
atored in cabinet. 
AUeuori" Supplied: Ooe 1'YPe ISQ2-PI 10:1 
Multiplier, one TYre 1802-P2 100:1 Multiplier, 
one TTpm 1802-P3 Cable Termin .. tion, fittings for 
pluuiDg inIAl 'I'Tn 11-1-G or 114-:'>1 CO&l<ial oon
~ .. ~ 
DimeD3ioD3: 7 l< 1 l< 10h inches, o\'erall. 
Net W el,ht: 10~ nounds. 

Pn.. 
. . . . .. ...... I CO.VIC $176.00 
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G E NERAL RAD I O E X PER I ME N TER • 
LEAD CORRECTIONS 

FOR THE RADIO-FREQUENCY BRIDGE 

In the meas.moment of impedance 
with the TYPE Ol6-A Radio-Frequency 
Bridge, the bridge settings at balance 
indicate the magnitude of the unknown 
impedance as seeu at the bridge tel-
minal", which illcludes the impedancc of 
the connecting leads. Standard leads of 
known reactance are supplied with the 
bridge to faeilitate making the necessary 
connections for lead rcactance to 
ground, 

Tn the inst l'uctioll book for this bridge, 
aPPl'oximntc exprC8.<.:ions for the correc
tion arc givel}, i.e. 

[ .Y, ("')'J II. ~ II, 1 + 2 - - -
X" X" 

where Il~ = ResistM1C'C of unknown 
S z = Reactallce of unkllown 
/(, = Resistance indicated by 

bridge setting. 

X. = Reactance indicated by 
bridge setting. 

Xa =. I~ead rcnctallce (obtained 
from chrut in illstruct.ion 
book). 

Thcre are a l\umbCl- of cases where 
these approximate expressions m'e 110t 

adequate and where tbeir use will lead to 
apprctiable elTors ill the result, Because 
of this, the following more complete 
expressions have been del'ived: 

II. ~ '1. [1 + 2 X. ., . 
+ 3 (-;' ) ' - (':')'J _\. .\ . 

These CUI'!'cutions and :\ corrc('tcd set 
of illustrat,ivc examples of their' use 
have been pl1ntcd in the form of all 
errata f;hect to be inserted in the inst-ruc
t ion book for Typ~~ 91()..A Radio-Fr(>
quency Bridge. A copy of this sheet will 
be sent to any USCI' of the bridge upon 
request_ 

When asking for the errata sheet. 
plCflS{' give the serial number of the 
bridge with wruc:h it is to be used, 

DeliVERIES 
Every uow and then in these pages \\-c 

try to keep our readers posted on the 
operations of the Geneml Radio Com
p:my, We hase in re<!ent years published 
seveI'll I articles about our organization, 
how we try to operate, and what we are 
trying to do. 

Just now the t hing that pr:obably con
cerns aU of us most i.e; the quc~tion of 
deliveries, As Was to be cxpcded, the 
war brought about an enormous demand 
for precision test equipment, Looking 
back, we are now rather proud of Ollr 
record and t he record of our industry in 
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, 
this all-Qut mce fOl' production. It is 
not easy to produce precise and fre
quently intricate i.c<;hnic!\1 equipment. 
It re<luires highly trained mtmpowcr, 
complicated production procedures, and 
frequently vcry scarce components. In 
f' pite of these fi\ctOrs, we Were able to 
incrca.<:c production to more than six 
times. its prewar peak. We had thought. 
that when the war Wag OV('I' we could ex-
1KX',t a large decrease in demand wbich 
could easily be met by the now existing 
fucilitie::;. What we did not fuJly realize 
was tbe extent. of the demand" of the 
starved (i\'i1ian industry nor the size of 
the requirements for the rehabilitation 
of the wflol'-ruined industl'ics and labo
ratories abroad. 

These demands, coupled wit.h a scar
city of component part.s and materials, 
many of which nrc ill acutely short 
supply, hay!' resulted in delays in de
livery of muny of our products which 

must often seem to be unreasonable. 
Those of our readcrs who are ill thc 

manufacturing busiocss will knoll' whnt 
we mean by the c-:tl-eme delays ill\'olvcd 
in obtaining key t"ompollcnts. ) Iaterial'l 
like copper wire and somc classes of 
trtmsforlner :.l tl.'C1 are almost ullobtain
able anywhere 0/\ any delivery schedulc 
or for any pric{'. 

W{' are glad that the great majority of 
our customers :u-e well acquainted with 
the;;!e problems and arc being patient 
whell we of tell must quote delivcry de
Itly:; of many months. We wish to assure 
all of our Clistomcrs who fuwe been pa
tiently wait.ing for dclh-cry that we are 
doing e\'erytlling we can t.o get the in
st.rumcnts produced i and that, in spite 
of acut.e spot shortages, our entire en
larged plant is operating at full capacity, 
and, finally, I.hat we will not sarrifice 
quality and care in production just to 
spoo<l delivcries_ 

MISCELLANY 
The ~redal of }'rccdom was presented 

to Dr. W. N. Tuttle of the Gcncl"ulH.adio 
Company on August 27 III all informal 
oorcmouy in the engineering library of 
the Compn.ny, witnessed by his col
leagues all the engineering stuff. 

The prcscut.ntiull was made by J,bjol' 
Gt'lleral lIarold :'If. :;HcClellnnd, for
merly Air Communications Oflk"Cr of t.he 
.\nny Air l~oroes and 1I0W commanding 
.\rmy Air ForcCl:! Air Communicatiol\i! 
Service. Th{' award was mn.de " for ex
I'cptionally meritorious achievemcnt 
which nidcd the United Slut,e, in the 
prosecution or the war against the enemy 
in Continental Europe as head, rtl,cbr 
8uilticct.ion, Operat.ional Analysis Sec
tion, Headquarters, Eighth Air Force, 
from 16 October 1912 to 3 O(·tobcr 19·11 . 
During this period Dr. Tutt.le distin-
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~ GENERAL RAD I O EX PER IMEN TE R 

guished himself by adapting blind bomb
ing equipment and technique fOl' intro
duction into the Eighth Air l~orcc, 
making a very valuable contribution to 
the success of numerous close coopera
tion ntt3.Cks. His "ision and untiring 
efforts reflect high credit upon him and 
were of great importance to the oper
ations of the armed forces of the 

• 
United States!' 

Dr. T uttle is a graduate of Harvard, 
Class of 192-1, and received his S.:;'"L in 
1926 and his Ph .D. in 1929 from that 
University. He is a senior member of the 
Institute of R:\.dio Engineers, a member 
of the Acoustical Society of Amet'ica, of 
the American Physical Society, and 
of Sigma Xi. 

VISITORS 
A recent visit.or to General Radio, 

returning after several weeks ill Paris, 
was Mr. Paul Fabricant, of the Paris 
firm Radiopholl, our representativCfl in 
France. Other visitors include Mr. 
Frederick S. Barton, of the British Air 

Commission; Dr. Lewis M. Hu ll, of 
Aircnft R adio Corporation; Mr . 
O. B. Ottesen, of J an Wessels Radio
fabrikk , Oslo, Norway; and Mr. Louis 
E. LeBel, of Marianno Soares &: Cia., 
Ltda., Rio de J aneiro and Siio Pau lo. 

NOTICE OF PRICE CHANGE 
Because of rapidly rising costs, all 

prices given in our current price lists are 
increased by 10% effective October 1, 
1946, for shipments to be made after 
Dccembcr"31 , 1946. 

This will, of comse, not affect any firm 
orders that you may now have with us, 
but is applicable only to new orders. 

We regret the necessity of t his price 
change, which we have resisted as long 
as possible, but we know that our cus
tomers will underst:J,nd the conditions 

t hat have made it necessary. 
We a lso regret that, contl'ary to our 

long-cstablishcd practice of quoting firm 
delivered prices, it is now necessary to 
limit to six months t he period for which 
we will guarantee a price. For shipments 
which cannot be made within six months 
from our receipt of the order, customers 
will be advised prior to shipment if any 
price cMnges have been mMe, at which 
t ime the order may be canceled without 
obligation . 

GENERAl RADIO COMPANY 
27 5 MASSACHUSETTS AVENU E 

CAMBRIDGE 39 MASSACHUSETTS 

MEW 'ORK 5. MEW YORK 
10 WEST STREET 

TEl. - WORTH ~·5111 

TELEPHONE: TROWBRIDGE 4400 

BRANCH ENGINEERING OFFICE S 
l OS AIIGHES U, CALIfORNIA 

! 5O NORTH HIGHLAND HUH 
TEl. - HOllYWOOD 1211 

CHICAGO S, ILLINOIS 
HI SO UTH MI CH llalC AVENUE 

TEL.- WA IASH 1121 
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