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PEBIMENTEB 
Radio CompGn y, Cambridg. , 

A VERSATILE MONITOR 

FOR USE FROM 1.6 TO 1S0 MEGACYCLES 

IN T HIS ISS U E 
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.THE RAPID GROWTH of commuuien
t ions in the frequency range above the 
standard broadcast band has Cf(':lIOO a 
demand for monitoring equipmcnt that is 
somewhat different from the types lIsed in 
most standard broadcast t ransmitter work. 
In order to produce a satiRfactory monito)' 
for this sen'ice there nre many factors to be 
considered in addition to the strictly 

technical ones of circuit design and physical layout. 
~Ionitors for thc;;c frequencies will be used by a variety of radio 

S('l'viccs such as publ ic service companies, municipal department.", 
raill"Oads, nil'iines, highway transportation compan ies, high-frequency 

Flgu •• 1. View of th TYPE 111S-A FNquency Monitor with TYPE l11f1,.A I'NqlHlncV M ...... 
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brolldc-ll."ting, television , and point-to
poin t communication. The u1tim:1l (' 
Ul>I!l'ri, thNcJore, will haw varying 
degrees of technicnl !'kiU, rlluging from 
lht, very minimum to that of the pro
fl,:o;. ... ioll:11 radiu ('llgillCf' r. Consequl'ntly, 
the monitor must. be simpl6 to orwrote 
alld compara tively simpit' to install. 

Such fador;;1 fL.'> mulli-elmnncl 01>('1':1-
lioll, IT'mute monitoring, and mubile 
~rvicl' will Ill'SO influence the design ; and 
further limitll.t ioll '; are imposed by the 
wide frequency rangt' to be OO\'crlXi and 
the ditTl'rl'llt t.ype!; of modubtioll t' n
('OlLl\1!'rcd in the transmit.tcrs. 

Thc o\'('r-all requirements for t he 
monit o r from the op<'mling standpoin t. 
may be Ii.~tt'd as: 

L S1'AlHLITl' 

2. RrMI'I,Il'1TY m ' OI'I':RA1'ION' 

~t :\llsl~lnl :\I AINn:"ANCF.: 

n ~:Ql' rlt~M~,ST,-I 
I. . \I)EQ 1 1 A1'~' ~~h;"sl 'n V l 1'l' 

5, 1t; .\!O~; {W I ",S1' \1,1.\1'10"" 

(i. Fr . ~:X:[ l!rI. IT 1· 

'1'1) 111('('1 1 hl"I' rt'quircmell l,<I , lUi well ItS 

Ill(' mor4' tl'chni('fd onl'''' of high
freqm'ncy monit oring, the TYI'E Ili5-A 
FrN]tlCncy ~ I onitor hn.~ been developN:1. 
When USl'(\ in conjullt'tion with tbe TVNl 
IJiG-.\ Frequl' llcy ~I('ter', t his monilOl· 
pro\'ideioi n dirt'ct. indication of fre<lll(mcy 
deviation for' all tYIX'}1 of nm Jl litlld('~ 

modulated t rlln.<; l1li\H'I"l' olwl"ating fi t 

frequl'nc·ics lx>1\\'C~'11 1.6 (Illel 150 m('j.!;lt

('y('le!!, 
1'h(' com plete moniloriHg llll."{'mhly i'i 

in I wo parl >l, u.s .shown in Figun' I , The 
Typ)~ 1175-A 1"I'('<1ll1'lI<'Y r-. lonitor' 1·011-
hlins:t ('ry!!ta! ~('inlilor, 11 huffer :unpli
ficr, a mixer, nil r-f flmplifier, and lUI 
ou tpill :unplifir-r. Ti ll' t n\mulli t \1'1' ('ltrI'1CI' 

, 
frequency is h(,terodyned with th(' 
cryst:l! o:-;eilbtor 10 proriucc a belli
{I'(>quency sigu:l1 eorrel< pollding to the 
d~viution f!'Om Ihc u.,:;:ig.l(>(1 eUrril'r fr<>
qU(>IlCY I)f th(' ~1 3tion. T he Tn'}, 1176-.\ 
li'reqllcl1(,y i\ i c- Icr j" used to ind icate t he 
eX:lCl fl'('(llICIICY of the hctel'O(iyne 
.. ignal, or Ihe del' ial ion fl'equellcy ill 
cycles iX'l' ~('cond. T his in!'l ll'llmc nt. h:u; 
six ~('1I1es rtl..nging from 200 to 60,000 
eye'le'", fnll ~c3Ic, in muitipi l' $ of 2 and 6. 

GENERAL FEATURES 

Stability 

Since the function of 11 monitor is 10 
giv(' :l. conlinuous ehcek Oil the stalioll 
frt'qul'ncy, slahil ily of the iU'l ll"lIl11ent. iI; 

of para moun t iJ llpOrlallCe. Low-tempera
tUh'-cocfficiellt cryst:\.ls :11'(' used ill I, 

tilermOl'ltluic:tlly controllNI O\'en, Tube 
"oltag('s llrt' N'gulnloo to minillli7,c the 
c, ffl'cL of v:ll'ying line ,·ollage, T ile crystal 
o;willlltor ei rcuit' i,. one developed 
P"IX'Cilllly for· frequency monitoring usc 
and ha." ('xcrllent long-period ~labi1ily. 

Multi-Chann el Monitoring 

As m3ny as four chun nels Clln be 
monitored with a f'ingle instrument, 
since racilities for four cr:Yi:" tll ls fUll pro
vid pc:1 in the Irllll}(,I'!l.Lure-conlrolled 
('htunbel'. 1'01' applicatiOils in vol ving 
monitoring mol"(' tlmll four Ch:l.IlIlCb, 1\ 
,:;e rie,,; of thest' mouiton; CtW be nlollu l(.'eI 
i ll II r(' iny r3t'k, lind a Ri ngle fn,'<IUI'IlCY 
IlIctN arrllngcd io be s witched Ix>tweell 
lll(lnitOl'll, Wh ile it is soml'times I.HJs.'iibl(' 
to sub;o;litute cry~la ls in one monitor 
1l10lle, t hil'! pract1t:(' i;o; 1101 recommended 
owing 10 the inaecm·flci('!i involved ill 
ro-t uning the cl'y,,;tni ()<;ci lla tor circliit 
ench tilllr t hat :L new cryst31 is sub ... 
sti llltc..:d . 
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• 
Mobile Trons mitte rs 

To (,OH'f I h{' wide fr('quCIl('Y r:rnge 
( 1.6 to 150 1\Ie) wilh nmlti ... dl:lllllcl 
operation , :l1lC'tiodic a mplifiPI'S Ilr<' used 
for bOll. (·t'y~tal tUld illpuL buffN' ~1:lges. 
Th~' han' sufficient ",clIsit ivity fot' nil 
Irx'al monitoling nppiicntiolll>. For mo
bile-tramsmitter monitoting, however, 
!<;u flicicnt 8C.'IlRitivity must be provided 
10 permit rcmot(' (,hecking. I n police 
wOI'k, for (·xnmplc1 it i~ moot COIlY("n icnt 
to be IIbk· to check, dil'cctly from the 
m!lin r.Qlllrol I'oom, the Imus-miLlel' fre
quency of fin automobile 1 ()('3.tc~d in the 
adjacent repair shoJl or cruising along a 
ncarby s lr('('t. To do this rcqlli~s sensi ... 
ti\'ity approflcbing that of a radio re
ceiver. For the lower frequencies , the 
internal wide-band tunplifiC'f'!.l produce 
the desired S('llsitivilY, and it is only 
IlCCCS-"flry to connect. filly cOllveuicnt. 
form of :llltellnfl directly to the input 
\{'rminals of tbe monitor. Unless thNe 

".... is It, dangN of adjacent clHll1ucI illIN
{NeHru, the ant{'uutl. system ne<'d lIot be 
tUlied. If t.here arC' ~C' \'erfll tr:lnsmittl'fS 
locaiNI ill the \.]cini ty which fiN' \dthin 
tlpproxill1ately 100 k(' (If Ihe station frc
f\U('IICy, II "illlplc forlll of alitelllla tuning 
will eliminatc allY int('l'ff't·clleeo 

On lh{' hij!h.frt'QlIellcy f'haIlIlCI8, re
mot(! monitorill~ can l)f' flCl'ompli:.ht.'<i by 
the additioll of a r'!lelia rccei ver 1.0 the 
rnonitOling system. In this ('a.o«>, t he 
monilorinp; otiCillator frNluency is hrtcl1r 
flYlied with the l"C'Cei\'ed earri('r by in
je<'ling the two Sigilli Is into the receiver 
a.ntcnna terminals . The rei<ulting low 
bcat·frcqu('llCY signnl df'ri\'l~d from the 
recein:r is then measurro directly on Ihe 
frequency Ill<'t('r in lhe mOllitoring 
:l8Scmbly. The one lim itation to thi:; 
~ystcm is th(' fact t.ha t. the I"Qaxinmm 
d('\·is.t.ion frequcncy that. CRn be moni
torcd will be determined by the band
width of 1ll(' rad io receiver's output 

FEB RUAR Y, 1'47 

SYI'iLclll. ~irr('(' the fl'eq Ut°uey llIeli' r f l'.

quit'Ci' only flbout 0.25 volts or mON' 

inJllll i"iglltl l, ami hR.'! 8. 0.5-megohm 
irnpedallce, it ill po." "ible to avoid thi" 
limitalion by t'onnecling dil'C("lly to tile 
~ond detector in th(' rlUlio receiveI'. 

Effect of Modulotion 

One of thr most im])()rtan t feflt~ll"~s 
of the mon.itor is til(' fnet lhat it will 
O])(' rat(' dir('cily from IU\ amplitude
m()(lulflh'(l WfI.\'C. TilL'! Jlermits c~tr('rne 
flexibility in fLpplicaliOJr, flS pn'viously 
noted. The circuit..,; cmploYNI to produce 
t his tharaderi"tic ar(' not unlike those 
ll,.l'Cl in f-m I'('eei\'ing "y!!iems to d i;.!
rriminatc against nmplitude modulation, 
but. with Ollf' important. exception : th(' 
limiting cir<'.uitl'l, inst('ad of being plnccd 
in the radio frNluency or i·f circuits, flrC 

in the low ft'Cqucncy cifCllil..'; of lhe 
frrquc!lcy-mc!N scot.ion . This tUTill1gC--

1I1(,11t. iF madl' 1It.~<::\ry for !'>I'veml 
rt.'fL"()US. Fi rst of ail, lirniler cireuit. .. , 
require reln t i\'dy largu toignal 11I\1p1\
tlldr~ to work cfiect iv('ly, and liI('8(, 
CII I1110t h<> dcr1'· ... -d \\ithou t tuned dr
('Uil" or olher ('ompli{'ations at rtldio 
fl1'qU('ncies, bUI IW' quitc ~i mplc to 
obtnin a t. luw frequencies. condly, 
placing Limiter:. in tilE' frequeucy-meter 
secl ion permits operation OW'I' II \Iidl' 
.oa.llgc of signal tlmplillld(' ;<, :;; incr til(" 

flt;r .... 2ol"p .. II.""ItI~;lyofth TYPl 1175-,. F ... q ... "~'1 
Mo .. ll.,.. O~ •• lh. "or ... ol oIM,olln, ron,o. Th •• hod'" 
0 ... 0 l"d lo oM' th . .. 0 .... 01 ..,.,..10/10" to bo "tIM"od. 

I 
1- , 

/ , , 
I .. .. k 

, U1 .... _ , • • • • • 
_ a 

a 
>-~ ----- , 

I 

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



~ OINB:A L RADIO EX PEItIM I!NUI. 

frequency meter is not sensitive to 
input.-signal amplitude chllnges O\'er a 
ratio of 600:1 (0.25 - 150 volts). 

While not. specifi cally designed for 
te l('vi,~i on, thig monitor has bc<>n sue
cc&>fully u8£'<1 to monitor television 
virico-trflll'imittf'rs in tbe 6rs t. s.ix chan
nels, i.e., 44 - S8 Me. 

The pulse type or amplitude modula
tion employed docs not impair the 
operating chamctcristics of the mOllitor 
in allY wny. 

Deviation Direction re,' 
'ince the crystals arc operated on 

exact carrier frequency harmonics find 
nrc not. offset, nn indicator to show the 
l'Iign of the transmitter dc\riiLlion-frc
queocy is provided . A push-but.ton 
switch is provided all the front. panel. 
Depressing this 8\\;lCh lowers the erys
l.al-.oscillator frequency by a discrete 
iunount. The direction of the change in 
devia.tion frequency, as noted on the 
frequeucy meter, determines the sign or 
the deviation. If, for example, the in
dicated frequency incl'C{LS("S when tbe 
button is pressed, the deviation of the 
t ra ll"miLtcr is on tbe high side of the 
m.signed carrier frequency. The wide 
range of carrier fn..'q ucncics and resul t.
ant wide muge of deviation fre<luencics 
make a muiti-fltep indicat.or Oe<'cssary. 
This is achieved through the \ISt~ of II. 

three-steJ) device on the push-button. 
Each slep ~h ifl.'3 the monitor c~h\l fre
qUE'IlCY Zl little more than t he preceding 
one, zlOd the rUlai slep is adjustable. This 
feature is neccs-<;ary to cover the wide 
va.riety of monitoring condit.ions efl
countered. For example, one channel 
may operate at 2 :Mc with the frequcuey 
meter set on t.he 200-cycle range; the 
next at 100 Mo, 6OOO-cycle range; one at 
150 Mc, OO,OOO-cycle range; and pcr
baps a fourth high-frequellcy channel at 

• 
110 )'Ic, whose deviat ion frequency hap-
1>C.IlS to be rather small and hence the 
frequency meter has been set. to, say, the 
6OO-cyele range. In the last CIlSC, only a 
,"cry smaU shift in the mortHor crystal 
frequency will be requil'ed to gh'c an 
obsermblc shif t. in the meter ind icat ion, 
and the push-button should be dcpresscd 
only to the fi rst notch. F urther depres
sion of the push-button will cause the 
beat-frequency produced bet.ween the 
ststion carrier a nd monitoring crystal 
harmonic to go through "zcro beat." and 
will thus resul t. in a false movement. of 
the indicating meter. This condit.ion can 
be avoided by deprcgsing the push
button only one step a t a limc until ao 
observflblc shift in the mcter takes place. 
It is nlso possible to detc.rmine thc sign 
of the t ransmitter deviation by making!l 
very sligh t shift in carriCI' freq uency and 
noting tbe result on the frequency 
monitor. 

Oth er Indicators 

A .... 1\ guide to norm:tl opera tions of the 
mOlufor, an c lectron~ray lube indicates 
the fl.p proximate am plitude of tlm beat 
frcquency produced between the moni· 
tor crystal harmonic and the t ransmitter 
carrier frequency. !t can also beswitched 
into the crystal circuit to check the 
oseillation condition. Telephone jacks 
permit aural monitoring of the deviation 
frequency or vi"ual {'hceking using an 
external cathodc~ray oscilloscope. 

Pane l 

Tn tbe interests of opemling case, the 
panet controls a re identified by suitable 
engraved marki ngs, thus mfl king their 
function easily apparent. Such things 
as i nstnll~tion books are often misplaced, 
and under these conditions the operator 
must rely upon memory; panel controls 
are therefore kept to a minimum. 
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Elemontary Ichlmol;c dla grClm ., .he TYPE 11 7J..A F .. q, .. ncy Mo .. lto,. 

CIRCUIT DESIGN 
Input Circuit 

Figure 3 is a functional schematic of 
tbe monitor. The r-f amplifier is used 
to obtain maximum sensitivity fOl' t he 

r- lower range of frequencies. Above its 
cul-off frequency the input is coupled 
directly to one of the mixer-tube grids. 
A caplwilor-LYpe input attenuato[' is pro
vided t.0 lulj ust the r-f input level. Four 
input circuits w'e provided, unci 0110 is 
automatically selected, together with 
the associated crystal, by means of the 
panel selector switch. For simplicity, 
only a single one is shown here. A t the 
highest euni er frequencies, the mixer 
tube will not operate efficiently, and 
hence anotber system is employed. A 
single u-h-f coaxia l input is used for this 
rangc. It is not necessary to providc 
more than one common input circuit, 
since the possibility of interference is 
greatly lessened at tbese frequencies. 
Coupling is Il.chicvcd eicctrolllll.gn.eti
cally dircctly to the tube cnvelope of the 
crystal ampli fier tube, and the tube 

........ formerly used as a mixer now functions 
as an additional output amplifier. 

Crystol Oscillator 
The tempcraturc-eontrolled crystal 

oven contains mounting sockets for a 
total of four crystals. These arc rela
tively low frequency crystals (1.6-4.4 
1\'10.) for maximum stability, and each is 
adjusted to have onc of its harmonics 
coincide wi th the exact freq uency of the 
trallsmi ttel' to be monitorcd. The oscil
lator is of the t.uned-glid Illagnetic
feedback type, and i8 loogely coupled t.o 
the buffer amplifier and harmonic gen
erator. A low-impedance link-couplcd 
circuit is brough t out to panel terminals, 
and is provided with an attcnuator. This 
permits a quick check to be made 011 

receivcrs, luned amplifiers, etc., using 
the crystal 8.8 a cali brated source of r-f. 

Since the gcneration of crystal har
monics docs not depend llpon tuned 
circuits, muiti-chnnnel opcmtion can be 
achieved without complexity . Crystal 
frequencies are selected to avoid possible 
interference between transmitters whose 
frequencies might fall at, or ncar, exact 
multiples of the same crystal funda
mental. 

-c. A. CADY 
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G ENE RA L R A D I O E X PER I MENTE R • 
SPECIFICATIONS 

Ca ... l .. fAqll. ncy Ran".: HlOO kc to 150 ~I (:. 

Acc u,acy , With ' r,' PE :n6·~ 1 Quart", I' luil', 
U.OO:.!%. 

Q uam. Pial. : Xo CTYIIUtlll lire indudl"tl in the 
pri('I'. ~ price h~t b('low. CrYlltlllll lire ground 
to II. Imb.multiple of the dmnneJ fn.'qu('nry. 

Pow,", Supply, J05 to 125 voll;!, 50 to 60 cyeies. 
By rhanginp: oonn{!(,liOIlI Oil lht' po" ('r tmns
fonner, l he moniwr cn.n bf' opl'nllcd from 0. 

210- to 250·\'olt line. 

'ow.r ' npII': 75 wll\,UI, including temperature 
control. 

ACCUlon.l SIIppll.d, All tubes; mullipoint wn· 
neetor; ~pare fu"cs ; ~pnre pilot llUllp6; pow('r 
rom. 

f '.qu" ncy Mo" i.or ....... . 

Vac"um T"btl s: 
!-typc6,\ Ci !-IYlwl,)J!i ........... 
I-typc 6AG7 I-Lypc 6X" 
I-type 61::5 l-tYIM! iA8 
I-type tiSN7GT I-type OD3! VH IflO 

,\ 11 vacuum t ubt:!! nre supplied. 
h ... . FI .. /O h .. , Stnndn.rd General Hlillio hllu'k 
era('kle. Cen:lin 8lnndlln:1 !trays which ('on he 
pl"OreS!led in quantity oon be IlUpplied lit n "rille 
inCre!l8e of 10.00·. 
Mo"ntl"g: Stllndllrd lII·inch rf!llIy·nlck p.\nel. 
Wliinut end Imml:!lllrl' n.vn ilnble for Kdnpting 
the inslromenl for tu llie mounting. (St'(' price 
list below.) 
Dlm" ... lo"1: Panel, Hl x i incbes ; drplh iwhinJ 
pAuel, 11 U inchllll. 
N. , W. illhl, 22 pOIlU(l~ . 

TIPS Y 1 11.5-A 

31".M 

Zn 1-410-Pl 

ZFl1-1 10-P5 

Qllo rtE P'o l. ............................ LAIlOIi 

$215.00 · 
50.00 ' 
15.00 h l, -End Fro .... . 10. Typ4 11 1.5-A . . • •••••.••. • r.~DJ· It~)IDA' 

End From .. lor Type 11 7.5-A ",own r. d w irh 
Typ4 I 17".A 00 ° . i" ll. "nl' ........... E~nI'RA.)IClAII 

Thi~ in~roment is 1II1l11llf!l.t'lurW aud oIOld nudrr th(' following P . S. PKtCIIU!; 
1,007,185 2,OI2,49i 

Pnl('nt~ alld patellt RIJIl\i4':Itiolls of Co . W. Pi('rt'f'. 
1'1\11'111 S of the Am('riCIIII T{'kphml(' und Telf'jI;rUI,h Comllliny. 

TYPE 1176-A FREQUENCY METER 
A d(',;cnptioll of tid!' ill.:<lrument \dlll)(' found ill till' i':xperimelilcr for Ft·bruary, 

19·16. 

____ ~T~y~~~--,_~-c~~~--------------.--'C~oo~.~I~V~.,~dC-.---~/~~~~c--
11 16--A 1 FA q .. . n cy M.'.... . . .. ... . .... 1 TUltD $2:10.00 ' 

This instrument is Immufnctured and sold IInrle.r U.l:\. Pn\.Cnl No. 2,3tl2,503 tU ld Ilat.en i.tl of the 
'\lIIcriCl<n T elephone lind T el(!gr!!."b Company. 

- !\dd 10"4 to above priON. 

REPRINTS AVAILABLE 
ON IRON-CORED COIL ARTICLES 

We ~hl\lI bli\'e available f!ho1't ly n. 
l'C"pt"int of th(' M'\'('rfd artidcs 011 it'Qn
rON.,d coil" thnl havl' appeared in the 
F/xperimentCT. Tht' pnmphl('t wiU in
cl ude f\. cardboard Q t('mplat(', & rull
t'i1,(' plot of ('fi'('Cti\'(' \"~. mCIL.'mrro air 
p;up;; find the ('ompl('tc text of the 
following al'ticles: 

L. H .. \rgllimball , " Lou .. i" A .. dio- FAq"."~y 
CoU.:' ~oyember, 1031;. 

P . I{. ~1d-:; lroy IUld H . F . F ield. " How Goad 
1. 0" l,on_Co,. d Call?" ~1 'lrch, I!H~ . 

I' 1(. ~h;Elroy, ·'Tho •• 1,0n·Co,. d CoU. Al o in," 
1}ft~llLber. HI 10, lIIltl.I/ilIII:.ry. 19-17. 

This I'<'ptinl bring;; log<'tlwr for ('llSy 

rt'f('l'(>lIre a val u:lhl ... fund of information 
on ('oil dCl'ign find ... ho\lld be :l. wcl('ol11(' 
addition \ 0 tllC enginccr's tcelmiral 
datu file. 

A copy i:; you I"!; fol' t he asking. 
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NEW SIZES IN PRECISION FIXED RESISTORS 

To com plete the 1-2-5 distribution of 
resista nce vulues in three dccndcs of the 
resistance range covered by Tn.; 500 
resistors, three new units have been 
added: 20 ohms, 2,000 ohms, and 5,000 
ohms. These handy resistors are excel
lent standards for use at audio- and 
low-radio frequenc ies. They are scaled in 
molded phenolic cases and afC pl"Ovided 
with both screw-type and plug-type ter
minals. The complete range of values is 
listed below, and most. sizes arc in stock. 

All uni ts arc tld justed within 0.1 %, 
except the l-ohm :<izt', which is ad justed 
within 0.25%. 

7'ype 

' ... A , .... , .... .... , , .... , ... , .... , 
.... G 

' ... H , ... , 
' ... M 
, ... J 

NO.1 6 
DRILL 

0 .... _011 ball d im. nl ;on. 01 TYI'E 500 R .. I .. or. 

SPECIFICATIONS 
Ren$l.ance Ma ximum Current Code Word 

1 ohm 1.0 :\ IIt:S IST DIIW 
10 ohms 310 ma II t:SISTOF.S" 
20 ohm. 220 ma lIES ISTFIL\1 
50 ohnu 1401\)1\ IIES IST FOIIO 

100 ohm. 100 run 1I~:S I STt'I\OG 

200 ohm. 70 rna R ~;SISTGII\L 

500 ohm • 45 Ina IWSIST GOAT 
600 ohm. 40 rn'l I\I;SIST GOOI) 

1000 ohm. 30 rna Rt;SISTH YMN 
2000 ohm. 22 rna 1\~;SIl!TIlELL 

SOOO ohm. 14 ilia IIESISTP I PE 
10,000 ohm. 10 ma IIESIS'OIII,K 

Add 10% 10 aU p,ieu lilled . 

View of TYPE 500 Ru i$lar, . howlng haw Ihe ler m inol . co n be adap.ed 
for e ithe r . erew.type Or plu g_I n '' 'mino l •• 

Price 
$2 .50 

2 .50 
2.50 
2 .50 
>.>. 
2 .50 
2 .50 
2 .50 
2 .50 
2 .50 
2 .50 
2 .50 
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MISCELLANY 

This venerable publication is in its 
twenty·first year, milking it 0. j\le
thuselah among radio and electronic 
journals. Such a claim to antiquity gives 
us an excuse to look back in the dust.y 
files to find out what happened in our 
childhood da.ys. 

Twenty yellrs ago in the Experimenter 
- Volume 1, No.8, February, 1927 -
the feature article, "A Study of Coil Re
sistances at 40 Meters," by L. B. Root, 
described the measurement of losses in 
lL series of single-layer coils. Results were 
plotted as :l. function of wire size and of 
form factor. Measuremcnt.8 were made 
on the TVl'E 353 Radio-Frequency 
l\'leasuring Set, !L remote ancestor of 
lOOay's precise b ridges, that flourished 
in the laissez.-fairc days before residual 
impedances werc im'cnted. 

Another article described the TYPE 
383 POI'table Capacity Bridge for meas
uring small capacitances, such as those 
between the electrodes of a vacuum 
tube. Tubes ill those days had a maxi
mum of three electrodes, and grid-plate 
capacitances were about 10 J.1p.f. 

Accuracy requirements were less strin
gent and frequency ranges more limited 
t.wenty years ago. Then as now, how
ever, General Radio was making the 
radio industry's meaRllring equipment 
and OR instruments were standard in 
the radio laboratory. 

The int.c l'Ilational aspeet of General 
R3dio's busiJless is one from which we 
derive a good deal of pleasure. Contacts 
with businessmen in other countries are 
invariably stimulatiug, and they foster 
an international, rather than a strictly 
national, viewpoint on eonwmporal'y 
affairs. Most of our foreign representa
tives have bandied General Radio 
product.s for a number of years, and with 
them we have built up a personal as well 
as a business interest. Siuce the war 
many of them have visited this country, 
as previously mentioned in th is col umn . 
Two more that we have recently had the 
pleasure of welcoming back to ou r pl!mt 
a re i\'Ir. Robert T . Ting, GenNal Man
ager of the China Scientific lustrument 
Company, Shanghai, who have repl'e
sented us for over fiftei::n years; and Mr. 
V. G. :Mot.wane, l\ianaging Director, 
Eastern E lectric and Engineering Com
pany, Bombay, our representatives in 
India. for more than ten years. 

Other recent visitors from abroad in
clude Dr. B. J . O'Kane of the Gcneral 
Electric Company, Ltd., England; Mr. 
C. \V . Goyder, Chief E llgineer of the 
Broadcasting Department of the Gov
erlunent of lndiaj Major Chen Ya-Sun, 
Ordnance Corps, Chinese Army; 1\'\ ... 
David Rich, I\ Januging Director, Taylor 
Elechicnl Instru ment Co., Ltd. , Slough, 
Bucks, England . 

GENERAl RADIO COMPANY 
215 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETTS 
TELEPHONE: TROWBRIDGE 44110 

BRANCH ENGINEERING OFFICES 

-

NEW YOU I, NEW rou 
II WEn STun 

TH.-WOlTH l·5UI 

l OS ANGElES n . eUlrouu 
151 II OU H KIIiKUND HENUE 

TEL.- HDLLYWDOD lU I 

CH ICAGO 5. ILLIHOIS -. 
120 S OU TH MICHIGAH AVENUE 

TEL.- WAIASK lUD 

'·'::"'0 ., 
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