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PEBI MENTEB 
Rodl .. COni pan". Comb..h'go, 

THE TYPE 1803-A VACUUM - TUBE VOLTMETER 

A QUALITY PRODUCT AT A MODERATE PRICE 

IN THI S I SS UE 
Po", 
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TO)I t: II.S . 7 

FOllt;HJ..., DII~TIIIUU-

TOHli. 7 

• DURING AND SINCE the war years, 
the!'(' has berm a tendency for engineers 
when designing test l'<luipmcnt to strive 
for lilt' ultimate in pcrformaucc and :Ultlpt­
abi lity, ,'cganiless of price. Them is sti ll, 
howc\'cl', u need for simple, :straightfor­
ward instruments of adetJuatc .sea!>.' that 
will give accunlte "esults aL fl. price within 
a modest laboratory budget. 

The '!'YI'E 1803-.\ Vacuum-Tube Volt­
metel' substantially dupli\'!ltes the per-
formance of otlr older Tnt' ;:'?G-.\, It is 

just nn a--c voltmeter, with no d--c scales, no ohm seales, nnd no other 
fr ills, but in Ill:lny rcspects it is a bet/ef in~l rlllllcnt. Nevertheless, 
through adntnccs in circuit design and m:uHlfac:turing t~'Chniqu('S, the 
IWI\' instmmCIlI ~lls for 20 less than ils predecessor did over ten ycurs 
ngo. Obviollsly, sllch a low 
price was not. tlchic\"cd with­
out. c..'lrcful at1enlioll to the 
cos\, of every delai l of I'lcc­
trica.l :Uld mcch:lIliclli de-­
~igll, and a firm l"C8i~lal\('C to 
the temptation toadd just 0 11(> 

little feature here and ,il('rc. 
the comhi ned cost of which 
would increllsc the selli ng 
price by Bsubstanlial amount. 

figure I. Panel view of the Typ. 
1803·" '1ocvu",·Tube '1oU",e •• r. show· 
"'g how probe can be .tared on .ide 

of cob"'et. 
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fjlJur. 2. CIot.-IIp of ,h. m ... r .tol ••. 

A.lthough the over-all range of lhe 
.... oltmeter correspond! to that of the 
TYPE 726-A, the new instrument is im­
proved over the old ill several respects. 
10 parLiculur, ( I ) it is smllller and 
lighter, (2) the probe is smaller and 
completely shielded, (3) a single zero 
1I.ujustment takes care of all ranges, llnd 
(4) the power supply is not limiled to 
operation at a single supply frequency. 

RANGE AND ACCURAC Y 

The face of the meter, shown In 
l<~igure 2, bas four scales 10 cover the 
five ranges of a to 1.5, a to 5, a to 15, 
o to SO, a nd a to 150 volts, a-c. There 
are separate, non-linear scales for the 
l.5-volt and 5-volt raoges. Voltages 
from 5 to 50 volts are read on the 0 to 
50 linear scale, and voltages from 5 to 
15 volts or 5 to 150 volts are read on the 
a to 150 linear scale. A voltage below 
5 volts should always be read on the 
appropriate non-linear scale in order to 
obtain the best accuracy. 

, 
The scales are cllJibratcd to read the 

r-m-s value of s. sine-wave ,·ollage. The ~ 
accuracy on all ranges is ±3% of the 
full-scale value. 

As on the TYPE 1800-A, the meter 
pointer is broad over the two inner 
scales in order to be visible at a dis­
tance, and the upper portion is knife­
edged in order to make it easier t.o 
read small differences and to repro­
duce voltage readings or settings more 
accurately. 

GENERAL CONSTRUCTIONS 

The voltage input. terminals are a ll 
t.he probe. Provision is made, as shown 
in Ii'igure 1, for storing the probe by al­
taching it t.o the side of the cabinet., and 
in this position it. provides a convenient 
pair of fixed input. terminals, to which 
tos .. leads can be connected . To fac ili ~ 

tate connections there are also furnished 
a TYI'E 274-"MB Double Plug; a pair of ........... 
30-inch test leads, one red and OIlC 

black, for attachment. to t.he plug; 1\ pair 
of test prods, one red, one black, t.hat 
plug into the test leads; and t.wo alliga-
tor clips int.o which either the leads or 
tbe prods can be plugged. 

The welded, heavy-gauge aluminum 
cabinet is finished in black wrinklc, and 
is painted black on the inside to aid heat 
dissipation. Rubber feet are pro"ided 
to support the voltmeter with the panel 
either vertical or horizontal, aud a 
simple carrying handle is located on the 
top. 

fig ..... 3. Vi.w of probe w,th co .. r .......... d to oI'Iow <;<>n.trvctOon. 
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, 
1.10th the ]>ower cord 3nd the probe 

cnble lLrc pcnnsDcntiy attached to the 
chassis and fi rc led alit through nolches 
in the cabillet edges. The probe cable is 
com pletely shielded . 

The photograph in Figure 3 shows the 
construction of the probe. Standard 
parLs urc used wherever possible, and 
expensive machine work is elim inated . 
The rectifier is a Type 6AL5 t.win-d iode, 
OIlC diode of which is used to rectify the 
a-c voltage to be measured . The other, 
or inactive, diode is connected to tbe d-c 
amplifier to balance the effect of the 
contact. potential of the active diode on 
the indicating meter. 

FREQUENCY CHARACTERISTICS 

The resonant frequency of the probe 
illPUL circuit, with the TYPE 274 Pl ugs 
removed, is 410 Me. Correction curves 
for several values of indicated \'oltaic 
arc shown in Figure 4. F rom these it is 
evident th:lt the voltmeter can be used, 
without correction, up to 120 mega­
('ycles with :1 maximum error of 10%. 
Thf' rise of the eurves for low indicated 
voltages is the rcsult.. of the trn.nsit-ti m(' 
error being larger than the resonance 
error and in tbe opposite direction. In 
order to approach the high-frequency 
performance indicated by the curves, 
it, is important that short leads be used 
to connect the voltage source to the 
probe. 

• 

APRIL, 19.50 ~ 

I I 

Ii ~I.~ 
'i!J ' .i . .. -. , 

't-
, . .lo- '--; -.. -

R\lIIt . .. . Plot o f /, . q.....cy , •• peru. fOl d, II. r.nl 
~01I"\I. In.I •. 

The equivalent parallel input capaci­
tance of the probe input circuit is 11.5 
JJJJf without the con necting plugs which 
add about O.S JJJ.lf. The equivalent 
parallel input I"csistl.l nce is 7.7 megohms 
at low frequencies lind fll lls off with fre­
quency as shown by the curves of input 
impedance in Figure S. 

CIRCUIT 
A simplified schematic of the d-c 

amplifier and probe is showlI in Figure 
6. T he amplifier is lL si mplified version of 
that used in the T n>!; ISIX}-A and COII­

sists of a twin-t l'iode tube, V-2, used in n 
balanced circui t. The inactive section 
of the twi n-diode in the probe is con­
nected to the grid of one triode while 
the active section is connected to t he 
grid of tbe other triode. 

Degeneration of the amplifier is ob­
tai ned by a resistance of a pproximately 
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Fillyre 6. Rear view af th_ voltmeter panel and challi .. 

(iOO kilohms con ncdcd from each cath­
od(' to H-. Part of tltis rcsist:w ce is 0.. 

• 
potent iometer that. is usci:1 as a zero COIJ­

trol. The 200-microarnpere meter is con­
nect(J(1 bet.ween the cathodes of the t.wo 
t riodes in series wit h II highly stable, 
compOSttlon-t.ype multiplier resistOI·. 
When thc range is switched, only the 
multiplier resistor is cilllllgOO, and, there­
fore, the zero adjustment is not affected. 

A single intemai control in the metcr 
ci rcuit adjusts t he calibnt. tion for the 
particular tube, V-2, being used. Varia­
tiolls in the transconductance of V-2 at'e 
in effect variations in the multiplier re­
sistance and clln be compensated by a 
variable resistancc in series with lhe 
multiplier resistance. 

The balanced am plifier circuit insures 
very little shift in zero Qt. in calibration 
when the line \'ollage varies. Very I';II(i8-
factory results arc obtained with t10 
regulation of the plnlt.'-supply volta.gc 
or the diode heatel" voltage. A line shift 
or 10 \'olts changes the reading only onc 
division on the 15-\'011. scale. 

- C. A. W OO IJWAnO, .J 1l. 

SPECIFICATIONS 
Voltag_ Rang.: 0.1 t-u 150 \'nlt~, ~-<:. in five 
nU'Ke~ (1.5. 5,15.50, lind 150 \·olt~. full scule). 
AnY'Dc,#" ::1::3% of fuJI S;:f\le on fill ranges, for 
sinusoidal voltages, subjlwt tn frequency CO')r­
rcetion ahove 50 m~ncy(']es, Correction clltve 
~\lpplied in instruction book (see ficcotnpnny­
ing plot). 
Wav.form E ... or. The ilU!trumcut i.i [lenk reading 
and indicates r-m-e vl\lul' of fI l'.ille wave or pcnk 
value of a complex \\·I\ve. 011 di"vnted wave­
forms the percenl.itge devhlliotl of the reading 
from the r-m-s vnluo mfly be:lS greflt fl.6 the per­
\·(·ntage of harmonics present. 
fr.qyency E ... or: At high frequcl\('ics resotliUlce 
III the input c.rcuit an,lltfln~it-tl111 C effects in 

the cl ioue nwlijier introduce error>. in t he mrter 
reading. The re:;on:mcc effect e:\Ito;cs the Illeler 
to re;l(l high :I.IIt! i~ independellt of the lI pplied 
\·oltage. The transit-time error is a function of 
the 1I])lllied voltage filld tends to CllUse the 
metcr to 1't';l(1 Inw. Figure 4 gi vcs the frcquen~y 
correction for ;;e\'erlll different voltage levels. 
I t will Uc noted th!lt fit low voltages the lr:J.m,.. 
it-time lind resonil.nce effects \.end to c,'"IQcel. 
while at higher voltujZes the error is :J.i1nosL 
entircly due to resonnnce. The roaonant frc­
I[ueney is llbout 410 i\'!c. 

At low frequen cies the resporu;c drop1! off 
[)ecatL.oe of the incrCllsing reactance of the 
IIcries ~apflCit(l.nee of the input circuit. At 20 
cycles per sccond the d rop is 2% or lCS!!. 

figYre 7. Elementary ,chematic diallram of the ciroyit. 
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, 
I .. pvl I",..-cl .. nn , Thl' I.'Q.UiVIII('II~ II.-t input. I'ir­
I'Ult IS II. N'l'illt.lln4'ii) in IJuuJleI wil h I ('Rpnci­
hUlce. At Inw frequen cies the etluivtUl:ut Jlatlll-

- 1f'1 rel'liounce i3 7.7 megohm:, A ~ higb fre­
quench'l,! thi~ re.;i.~III.n('f' ilj rt..uut"eti hy 1()~ in 
the !!.hulIl enpacitflll('e. T he equivalent IllITllllei 
~·lIpa.citnllce at rlldlo freq ucnciee ~ IO~Jlf. At 
Rudio frcq,llcncies the eapacitruu:e irlcrtAAe8 to 
11 .5 "ilL The curves of Figure I) give the Vllrt­
IItiOll9 of U" Iwd Xp with frequQO CY. 
...... .. ori •• Suppll. ct, One TYPE 274-1\1 13 Double 
Plug; 2 test lendsj 2 t0t!t prods; 2 alligator clipa. 

TN'" 
I Vacuum .... oltm.t.. , , 

A !' R l l , 19 5 0 

,ow •• SUPJ'I, : 10!i to 125 volu or 210 tQ 250 
volu, s.c, 50 to 00 cycles. The power inpllt is 
I\OOu1. II '!mUd. 

r ubes: One T"I''': (lALli, oni' 1'1'1'1: tlSU7-GT , 
"nd OU l' Tvrr. 6X5-GT/ G nrc U8(lII: nil (ore 
IlIUIl"lied. 

Dlm, "sl" ... of Cobln.1:: (Width) 7!~ It (depth) 
6116 x (height ) 11 3{ tnclH~!, overall , IJl'(lho Itl 
litOrilgC IlOII.ilion add~ 1 irwh to width, 

N. , W.lght, 9~, pounds, 

Code Word Priu 

, , ,. ,,-, AIJOO~I $1 45,00 

NEW PERSONNel 

ENLARGED QUARTERS FOR OUR NEW YORK 
ENGINEERING AND SALES OFFICE 

To provide more complete engineer­
illg lIIul ('omm('r(' inl 8eI'vke for lilli' l'US­
tome~ ill tlw A'reater XC\\ Yml;: al"el\, 
I he stair of Olll' X C'W Y orl;: offiCe hilS 
rf.>Centiy been inrrea.<oe<1. Willia m n, 
Thurston Ami George C, Ross. both 
from our Engineeri ng DCpal'l mcnt, now 
make their ll<'adqlllU'lers in New y'ork 
and arc :I.\·siluble for cunsultntion 011 lhf' 
purrhaSf', perfol'mallce, and usc of 
(;f'nerul Radio equipment. T his illcrca&e 
;n ofJi('f' pc~oll n('1 will ma ke possible 
milch bcl1l'r scrvirl' to ma ny friends nnd 
customers ill N'CI\' .Jrl'sey nnd (,8stertl 
I·ennsylvaoia. 

~ I r, Thtll'stou \'1\8 graduu.ted from the 
l\tas~Uf'huS('tts hlstit ute of Technology 
wi tll the degrC<'S of S.B. and S.i\f. in 
"!Icctricnl Engineering. Bdore gradua­
tion he was a cooperative student fiL our 
plant. li e joi ned the D cwlopment En~ 

gineerinl( SlafT of the C,elleral Hadio 
C'omp!lny in 19 13 Hlld 11M apc('ial izcd in 
the dc\'C'loprnent of high-f r('(luency meas­
uring equipment lind tcch niqllC'S. One 
of t he importanl de\-dopmt'uls with 
which he was a88O(:illted is uur n('1V line 
()f Tnt: 87<1 Coaxial ~l ea."-uring Equip­
men t. During 1{l~ 5 he IVIIS on lelt\'c of 

absence for work a~ the M .LT. Badia­
lion Laboratory_ ::\ Ir, Thunolon trans­
ferred to the' S:t1cs EnginC(>ring D"part­
ment in 1910. 

Mr. Ross WitS gnuhmlcd frum ~orlh· 
eastern University ill 19~2 with th(' 
degree of B.S. in Etectriclll l':ngincer'ing 
and while lUI undergraduate WKS 8.1:;0 11 

cooperative st uden t in our ptnnt. After 
grnduation he servN] as II degll.1I 8~i ng 
a nalyst. with the Bureau of Orduan<:<', 
U. S. Nav.". leaNi ng in 19,13 to enter the 
Knvy as a Lieutena nt , j.g. At the close 
of the war he joined lhe stafT of otlr 
Standardir.ing T..abora.to I'Y, later trans-­
ferring to t he Sales Engineering Dc­
partment. 

Tvan C. En.ston . who was mnnager of 
our New York office from 19·16 to 1949, 
has now ret urned 10 the Cambridge office 
and is working with 1),'. D. n. Si nclair, 
Chief Engineer, o n important engineer­
ing projects. 

:\4iss i\1ary :\nl1S tontillllCS liS nllI' 
efficient secretary and receptionist. 

On ~Iarch l our 1\ew York office 
Willi moved to larger quarters 0 11 the 
scventh floor of t he B rady Building at 
{to West St reet (no change or addrCl'S). 
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The lIew space provides t.wo private 
offices, adequate room for exhibiting 
and demonstrating our equipment, 
and (l storeroom for the maintenance 
of a stock of smaller instruments and 

• 
parts including rariacs. Our telephone 
number continues as WOrth 2·5837. 
We cordially invite all our friends 
in the greater Xcw York area to visit 
our new offices. 

LOS ANGELES STAFF INCREASED 
The addition of James C. RuSSQY to 

our Los Angeles office staff doubles the 
technical personnel now available to our 
Westent customers and will permit. 
better coverage of the ~Iountain Slates. 

'Mr. Hussey joins General Radio with 
an A.S. degree in Physics received from 
the University of California, L08 An­
geles, and with the benefit of Navy 

wartime electronic experience. Mr. Hus­
sey's prior years of electronic equipment 
production-test nnd quality-eontrol su­
pervision in the Los Angeles area. havc 
qualified him with an understanding of 
regional problems and industrial in­
strumentation. 

The Los AngelC!! office remains under 
the direction of F rederick lreland. 

D. B. SINCLAIR BECOMES CHIEF ENGINEER 
Dr. Dunald B. Sinclair has been fip­

pointed Chief Engineer of the Gcncml 
Radio Company, succeeding Me1ville 
I~asthllm who retired from thnt post on 
FebrUllr.v 15. 

Dr. Him·lair was hQrn in Wil1nip('g, 
;\ianilol.m, and was eelucltlNI nt the Uni­
vcrsity of Manitoba and the Mn8SlIchu­
setls Tnstitute of Technology, receiving 
the degree of Doctor of Science from 
.M.I:r. in 1935. He was a Research 
Assistant and later Research Associate 
a.t M.LT. from J932 to 1935, and he 
joined the Geneml Radio Engineering 

Wima", R. Th .. ~1on 

Staff in 1936. lie has been Assistant 
Chief Engineer since 1944. During the 
war he worked in the Countermeasures 
Division and the Guided Missiles Divi­
sion of NDRC, receiving the Presi­
dent's Certificate of Merit for outSlllnd­
ing services. 

Dr. Sinclair is a Follow of the Insti­
tute of Radio Engineers, 11 member of 
the American Institute of Electrical En­
gineers, and a member of Sigma Xi . lit"' 
is Treasurer of the [nstitule of Radi n 
Engineers and haa been on the Boord of 
Directors of the Institute si nce 1944. 

Donald 8. Sinclai' 
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BAYLY ENGINEERING OFFERS REPAIR SERVICE 
TO CANADIAN CUSTOMERS 

Canadian users of General Radio in­
struments can now have their equip­
ment repaired and rccalibmted in Can­
adn, thus avoiding the red tape, expeusc, 
and delays that often occur in cuSLOIllS 

when material is returned to OUf fac­
tory. 

Bayly Engineering, Limited, of 5 
First Street, Ajax, Ontario, has been 
appointed Canadian service agency for 
General Radio prociucta. This firm is 
equipped to give prompt and competent 
repair service on all General Radio in­
struments. Their repairs and calibra-

VI .... of 0 porI;"" of 
III. 10borolOl'y 01 loy. 
Iy Engin •• ring. limil.d. 

lions arc made to tbe same specifications 
and standards as are used at our factory, 
and we are glad to recommend their 
service to our friends in Canada. 

Bayly Engineering, Limited, is owned 
and operat.ed by Professor B. de F. 
Bayly of the University of Toronto. lie 
has had mlUly years of e.,,"pcrience in Ule 
electrical and electronic industries and 
is already well known to most of our 
Canadian customers. 

By telephone, Bayly Engineering can 
be reached through the Toronto ex­
change, at WAverly 68f>6. 

DISTR IBUTORS OF GENERAL RADIO PRODUCTS 
IN FOREIGN COUNTRIES 

For complete technical Ilnd commer­
cial information on General Radio 
products, E:t:p'!r1menler readers in foreign 
countries should get in touch with our 
accredited representatives as listed be­
AUST.AUA 

IIAYWARDC. PARISI! 
Box 2148, G.P.O. 
Syduey, All!!tralia 

WAHBURTON. FRANKl, LTD. 
380-382 Ilourke Street 
Melbourne, Cl Au.~trnlill 

low, who can handle all import licensing 
questions. Reader.s locntOO in countries 
where we are not represented should 
communicate directly with Ollr fnc­
tory. 
BElGIUM 

A. A. POSTHUMUS 
Vondeilull 15 &: 17 
Baam, Holland 

BRITISH l$liS 

CLAUDE LYONS LTD 
76 Old Hall Slreet, Liverpool, EughUld 

ISO-I82A Totleniuull Court Road 
l.ondon W. I, England 
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CANADA 

CAKADIAN MARCONI CO~IPANY 
P.O. Box 1Goo 
MonLrelll, Qut'bf.c, Canndn 

CHIN ... 

CIIINA SCIENTIFIC I NSTRUMENT 
COl Lw. 

131 ~ useum lWad 
ShllIlghlli, China 

ClICHOSLOV"'KIA 

ELFJ.OMETA COM PA NY LTD. 
Udicka. 42 
Pmha XVI, Cleeho~lov!l.kia 

DENM .... K 

~lOGENS BANG d: CO. 
2 Jensloevsvej 
Chll.l'Iottenlul1d, Demllluk 

EGYPT 

TIIIWOORr. T . CASDAG LI &: CO., Ltd. 
16, Sharia Sheikh 1I :lmla 
P.O. Box 885 
Cairo, Egypt 

fiNLAND 

K. L. NYMAN 
9 Meritullinkulu 
I-I eilli llki, Fillllllla 

FRANCE 

RAOIQPHON 
50, Rue au lo"!l.ubourg-PoiillOnniere 
Paris 10, France 

HOUAND 

A. A. POSTHUMUS 
Vondcllmlll 15 &: 17 
8aam, Holland 

INDI", 

EASTER N ELECTRIC &: ENGINEER-
INGCO. 

129 Mahatma Glllldhi Road 
P.O. l}Ox 459 
l}ombl\y, India 

ITALY 

ING. S. BELOT'T I &: C. 
Pill.ZW Trento, 8 
Milan (Vl t), italy 

NEW lIAL",ND 

HAYWARD C. rAilIS I! 
Box 2148, G .I'.O. 
Sydney, Awtrlllill 

SPEDDING I,IMITED 
Cr. Beach Road &: Anzae A venue 
Auckland, C. I, New Zealand 

NO.WAY 

MASKlN-AKT IESELSKAPET ZGTA 
Drtl.lnmensveien 26 
Oslo 22, NorwllY 

SOUTH AFItICA 

BART LE &: COMPANY 
Post Offiee Box 2466 
J ohannesburg, South Africn 

SOUTH AMERICA 

AD. AUR IEMA, INC. 
89 Broad Street 
Ne\\' York 4, New York 

SI'AIN 

AD. AURIEM A, I NC. 
S!! Broad Street 
New York 4, Nell " ork 

SWEDEN 

JOHN C. LAGERCRANTZ 
Vl!.rtll\'Hgell 57 
SlOCkholm, SII'eden 

SWITZERLAND 

S EYFFEH &: COMI'A NY, INC. 
K n.nz leistrllll5e 120 
Zurich, S"'itzerlll.nd 

TUItKEY 

f!.I'ABUSSEMENT MEHMlo;'l' VAS!" I 
P.O. B. btllnbul 143 
istanbul. T urkey 

• 

GENE RAl RADIO COMPANY 
215 MASSACHUSETTS AVENUE 

CAMBRIDGE 31 MASSACHUSETT S 
TELEPHONE : TRowbrillt 6·HO O 

BRANCH ENGINEERING OffiCE S 
MEW lORK I. MEW lGH 

II WEST STUn 
TlL.-WO,o l·Un 

lOS AM6HES n. tALIfOUIA 
1111 NOaTH $(WUO STun 

TEl.-H Ollr.'" ,. 121\ 

CH IC AGG 5. IlllMGIS 
III IG UII MICIlIGAN AY(MUE 

TH.-WHII_ l·HII 
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