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THE MEASUREMENT AND ANAlYSIS OF LINEAR 
AND TORSIONAl VIBRATIONS WITH 

ElECTRONIC INSTRUMENTS 

1"'"------.,_. TH E CU R RENT 01 FFICU L TY in 
A£8o. obtaining ins truments and equipment, irre-

IN T HIS ISS U E spcctive oC J)riority rating. has focused 
Pu~ attention on the problem of eXlcll(iing the 

A 100,WATT OUTPUT usdulucsl! and applicatiQIl of instruments 
POW~R M EJ'ElI . . . 6 

RUIIUKn.Covr.ltED alread y on hand. One of the n\~ fruitful 
CtUI.ES •••....... 8 possibilities in this direction is timtbi. util

izing sound-measuring and anal yzin g. c(pl ip' 
men l for the s tud }' of vi· 
hr:ationa l phenomena . 

The study of the the· 
oretical as well as the 
practical aspects of vi· 
brations in mechanical 
systems has been greatly 
sti mulated by the cur
rell t em phasis on the 
mechanical 6i(ie of war· 
fare. The development 
of fast fighting planes. 
long.range bombers. 
hi g h·speell torpedo 
boals. and armored ve
hicles depends. in no 
small measure. on the 
ability to measure and 
to control vibrations in 
the machinery and struc· 

Flcur",: L l\I cuudng ,c;bra. 
lion in II puncb·pres/! motor 
with the "il)<"lIl;on pici<u l' 

and sound.level meIe r. 
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GENERAl RADIO 2 

lure. The I'ft'Stlll t artide "ill sho" tha L. 
if !'uitaLI,' pif'kup mechanisJIls arc a,-ail· 
al,le, the Tn·., 759-13 Sou nd .I..e\·cl \r c h' f 
mill the '1', I'b 760->\ Sound \nulpcr (or 
tile ' I" I'E 736· \ Wa,'c \nnl p.cr) t.:un 
be tlBe11 for satisfactory -lII{,!lSUremcLlt 
alld nnalysis of linear and lor!lionnl vi
brations. One or more of tileS(' ins lru· 
IlIcnt& ,.iII be found ill 1II0st inlllll;lri al 
rCkarel , laboratories. 

LINEAR VIBRATIONS 

The T YPE 759·0 Sound · Len' ] \I e ler 
call I~ rca,liJ ), ndaplt'd for vi bra tion 
measurementS! simpl y b} replac ing the 
mi;' rophollc with a suitable \' ibr<l11011 
pickup. Since this inH ru/lH: IlL " lIS tl high 
input impedance. {or usc "' i,1! II crys ta l 
mi, 'rophoIlC. II <:r) sla l pickup can be 
Imhs tilutcJ ,Iireclly. 

Thl" trading of the sou nd · I,·, cI meier 
\\ill be 8 IIlcasure. of the accelcra lionl of 
lile 'ibnlling me mocr 10 I, hieh the 
pkk up is a pplied , bcca llse Ihe cr}slal 
pi, 'l.lIl" as OOllllllOlIl y mUnUfll.tJ IUrell , is 
illl,rtin.f'l'eru lcll. \lore fr{'fIW' nll y, ho\\
f'\I'r , an illfl icalion of Ihe IIIII/)Iitlll/(> of 
,h., \ ilmltion, iudepcmlent o f frequellt'y . 
is f ll ' ~ ir('ll , ilml (x'I'ulOiolllllly a IIlI'aSllrt' of 
\ibrnlion l'e/ocit)". Forllllllltel} it is a 
sinlplc IIl l1 lter to COllI crt Ille ou tput 
\'o lt a~(' of the. pickul} to a \'olt agf' Iha l is 
proportiona l to "(, Iocity or rlispiaccUlclIl, 
The ,ollilge acros" the COllde llst r in II 

'''!'hi ... "'llIi .. I<-", ", •• yo" . ,h~ •. t"" ~ ."".,.", .",pli. 
," d~ ... ,~ '''I'''n.~ t. 1,.~'ioo.1 h' ,ho "Ilia ... 0)( ,I" 
f"'"uc"~f , 

series resisl allOCo('apacitallcc circuit is 
proportional 10 the integral of the im· 
pressed "oltage nL nil frCtllicncies for 
which the rea{' tanr{' of the coudeuscr ill 
small compnrc,] to the seriCII resilltance. 
Acceleration integrated once gives ve
locit y, and the "clod ty integral ed once 
gives fli spl :lI'rrne n t, 80 Ihat a simple 
combination of resistoTiJ an,] condenserll. 
together \.ith a selector sll' i teh, call be 
used to pro \ride lilly olle of the three 
types of rellponse. 

The Tn>E 759· P35 Vibration Pickul) 
and the T"PE 759· P36 Control Box, de· 
signed particularly for use with the 
TYPE 759· 11 Sounil .l..cvel \lcter, have 
bern a "ail able for sollie timc.2 The !Ie· 
sign of the control box is such that 11111 

fC llponse is mainlained to a frequency 
,'ery close to the resonant frequency of 
the cryslil l pickulJ. Ca libra tion fi gures 
are supplierl, so that the decibel readings 
of the Sou llfl .T...evci \ i eter ra n l,.c eon· 
H rled to absol" .. • \'lI lues of ,·ibration 
displattlllent, "doci t}, or acceleratiou. 
fi gure 2 s llO\\ S thc O\·(' r·all frequcncy re· 
spon.se of a pickup, {'onlrol bolt. sauml · 
levd IIWlcr "oulhiuation . The low· fre 
(jllencyrt's l}()nSl' is lilllit i',1 h)' tllc r(' ~ I"lI.)lI se 

of' he amplifier in ,lie "ou !l11 ·1,, \·e! meier , 
.. hie". in it ;; uorlllal application, is not 
re(Jllire,1 1.0 amplif) frclluellcies belo .. 
20 or 30 crcles pcr seOOIllLJ 

'The T~.o: 1M·" \· ih ... , ~," \ld ...... """.," .. n' , h., .. 
I,,,,,,,""' .U)' ,,1.n, ~·.1 , .. ,f .... ",,,hina';"" ~I"" .100 ••• 
..... """,,,0<0«1 ... ,I ... Ju ..... '911. f;,,.... ............. U"n F 
.roecir .... lI., Jeo'Fntd I •• ,iI,...,~,,, ...... It. .......... ...-. II, .. ,~ 
"""n~'" .. d,,,,,,, ".d,nl u, ~11 ..... ioo, d"p''''''''''~'' ' . ,~. 
1",,;11, ~II.I .""",,," .. ~,i .. ,,, Ion,1 ra" I ... " ... d •• r.t.!, .. "d .... 
I",. • • 2 Cycle<. 

Fit:. K~ :!. Over • .,U rre.weney r~~p()01~'" o( tit .. vihralion t,ick"p, c:onl rol l;ox, and IIOUOO' 

len:] 'neler. 

ACCEd:Re!1 N 
ELOCJT,Y I 

I 
' ul PL~r,;EMEN I 

100 1000 

FREQUENCY - CYCLES PER SECOND 
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FICl' IUI 3. View or the T\I'K i59· L>36 Conlrol 
UO:l. Nomina l calihratioo tl il la are given 00 the 

Dllmeplate. 

ANAlYSIS 

III nlall Y applica tiolls II kno ... ·lcdge of 
the frcqueucy dis tribution and the rei
ati"e amplitudes of the various com· 
ponents of the vibrational disturbance 
is importaut. H the TVPE 760-A Sound 
Aualper is used at the output of the 
sound·le \'el meter , tile entire vibration 
s pec trum call be scanned in a few 
minutes. aud the frequency and mag
nitude of the Iiignifieant components 
noted. In Figure 4 is sllo ... ·n an analysis, 

3 EXPERIMENTER 

IIlllde .... ith tbe equipmeut descril)l·J 
above, of the vibrations occurring in II 

lurge su.rfaL'C grinder. 
The TVI' ';: 736-A Wave Analy:r.cr 1Il1I}' 

also be used to cvaluate the (re(lue licy 
componen t.8 of the outpllt volLagc of the 
SOund·le \'el meter. The selecti vity of 
this analyzer,t hO'l c \'er, iii so high that 
unless the vibration is very s tllhle, it 
mny be difficult to obtain satisfac tory 
read ings at the hi gher frequencies. Fur
thermore, a t the Imlllr frequencies. the 
band ,.idth of I cycles may be too 
broad to obtai n a Iia tisfaetory separa
tion of non·harmonic components that 
lUll y fall very close loge ther in frequeuey . 
In adllition, the ins lnllll t:Jlt is BOBle
what bulk} liS compared to the '1'\'1'" 

~r"" I •• nd ... id.h .. arpro"ma.<ly ,I Cl'cloo. ond i. ,~ ..... 
po ......... "r '~...,."'r. q ........... ' .<> ' ...... "" ' l' n 'M 760 
bu. __ .. n. &..,._.1 b ....... ;dtio. li~in. tho .u .. d · 
, .., ...... pat •• ;"" • .,.! I~""" ••• b,h. , " .11& ...... ncift., 

f 'u:a ;HI> 4. Fn:<:juetlcy analy@;sor l he \·i hralion~ oo:curring a l the e.dlll ttst horn of " vo;rtical 
grimlin J;: IIIao; hi"e. The lurge component at 60 "yet...~ eorre8l)()ntl , 10 the second Iwrtnonic of 
the rotational SI.ccti of the tlrivillg motor. The llOO -cyde cOlUponent is CIHl8Ct.l hy II reilO· 
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i60 and requires preliminary adjus t
me nta that arc rClaLi\eir critical ('0111 -
pared 10 the simplicil) of operatioll of 
the '1', I'~; i60. 

TORS IONAL VIBRATION 

Of ul lII08 t impor tance in the dCl!ign 
ali(I tes ting of cam shafts, drive SIUlfu, 
proj>I' lIcf8, ami other rota ting mechan
isms that transmit or dclin:.r 1)O .... cr is H 

I..no\\ ledge of the (requeue, and :unpli 
Illde of the L0('8iou31 vihrations Ihat 
exist. Dul) .... hen Ii meaus for measuring 
slich \' il,ralioIl8 is available cn ll an iutci· 
ligtJllt progra m be direc ted lowanl their 
reduc tion or elimination. 

Perhaps tile lII08t widely accepted 
method of analyzing torsional ,-ibrH
lions ig 10 IIl ltke an oscillograll\ of the 
vibration, using a torsional pickup, in
tegra ting amplifier, and recording oscil
lograJlh .· A mecbanical harmouic all
nl) zt' r is theu us-ed to obtain tbe I1lltg· 
nitwlcs of the difTerent conq)Onc"l~ of 
the complex '\1l\e. Although tbis method 
is ndmitlcrlty the mos t thorougl, (i t 
y it· I.I" the phaSt' r.·lations as .... dl as the 
amplitudes) , ils usc bas ixocll SQUlIl,,'hut. 
limit ed 1,) the rd atin!ly high cos t of the 

.,."" .. "",d .ul,_ h., ,-" f" .. .,d u .. .,,,,,t, _f~1 
""h ,hlo <'<I"', ..... " .... i ...... i. io ~t,,," ......... 18 , .. L ....... 
.. I" .. ,ho ' ''''_'''' be;"1 'lID, ....... , ,'''' f, .. , ,,.,,.,, __ "d rea. · 
.i ...... "I; .......... 

i--G;';;-';;':;--i 
'~--,r-~"""" 1 t 0 

.... M> TIOfI 1 t SCIVNIH.tvtl 

I'ICIWP I I~1' : 1oItl(Jt 

"~-f----...J_--'--+--" v-- I • '" L _ _ _____ _ ...J 

Fl(;UKI> 5. A fti ru ille in tegra ting network Ihul 
ea .. be IIlIed 10 1,.'011.·(' .1 Ihe ,,"11'"1 of 110" No. 
W ,z.t6 lOrs;onul pick " I' 10 a l'ol lDge t"oporli"ultl 

10 allg"la' dis l,lal:eIl,ellt. 

equipmen t invoh'ed and by the fact that 
ronsiderable time is consumed in fie· 
"eloping and analyzing the records . .For 
produClion or main tcnull{:e testing, in 
particu lar, lhe latter objec tion ca n be
come sufficiently serious to rule out 
the me thod, 

Owing to the speed and convc niencl) 
witlt which IIu: llsurcm ents can be made, 
the combinalion of souml·lc \'eI meter 
a nd anulyzer ofT.:rs a n a llracti \'e pos 
sibility for IISC in coujullc lion ..... ith 3 t or- ~ 

sional pickup. T est.. made .... ·itb <I 

Sperry' picku() (No. 892 16) indica te 
that entirely satis rac tory l:H!rforlllunce 
can be obtaincd frotl! a lo\\er limit of 25 
cycles 1,0 an uPI)CT limit detcrmined 
solely hy the pi cku p. This trt)C of 
pick up, .... hen mQuntCtl agains t a 8huft, 
is insensiti ve to the st,clldy-st3Ic ang ulnr 

FICLKK 6. Over.llit r<!8pOfl5O! or Ihe t"r"ion .. l l,icl..l1p. the in te!l ra l in~ network or Figu.e 5. and 
Ihe Tn'!': i5<J·U s.:. .. ",t.l...eve! ,\l e ler. 0 .. 1:0 wr.e ,,"t lak,·" abo ... : 90 cyclcs I~a,,;se of the 
limit"l iOll ' o r Ih" mechanical cali lm 'lOr Ifi!etl, h,,1 111) ~Illiallr fl at r""llQn;se should be main· 

hilled to .. bout 100(1 C}cll'a, Il le upper rretjl.cncy h''';1 or I Ie I,icku". 

I I I I I I I I 
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molion, but produces a voltage propor 
tional to the anguJ ar \'eloci ty of UIlY 
torsional vibration that is superinll)()scd . 
'1'0 COli vert this volta ge to a voltage pro
I)()r tiollal to amplitude of angnlar dis 
plu('..(:mellt, it is onl y necessary to ill 
tegra lc once, usillg a serics resistance 
ca pacitancc ci rcuil. A sa tisfac tory in
tegrati ng nc twork can be llI ade with a 
O. l -mcgohlll I'esistor and a 0.5 /-If con
denscr, as 6hol\ II i.ll Figure 5. The 
resl)()IlSC of thc sound-level meter with 
thc ne twork of Figurc 5 in terposcd be
tween pickup and am plifier is showll in 
Figure 6. A cons tant calibration alllpli. 
tudc of 2.02 dcgrces was mai nlained as 
thc frc(llIcney of vibration was varied 
from 25 cycles to 90 cycles.7 The mill
irnum measurablc amplitude is limited 
by the sc ns iti\-ity of the pickup to about 
O. Lo at a frc(lnencyof 60 cycles, whilc 

TI'bio 'eo' .... "' ... ~ i" Ihe I. bot." ....... .,r ,he II ." . .. 
~:"'iM ...... nl eo.""",.,~",. F • • ".i".J.le. l.on, 1.1.,,01. 
/I..w YOI'k • 

5 EXPERIMENTER 

the maxi mum umplitLHlc that CUll be 
measurcd is essentia lly limited by the 
maximum angu lar d ispl ace mellt that the 
pickup ca n safel y accommodate. T he 
response of the pickup is linear up to 
100 doubl ~ amplitude. 

Il ere again, the lISC of Llle TyP£ 736 ·A 
Wave Analyzer (direc tl y across the ou t· 
pu t of the integrating network) is fca
sible but, liS previously ex plained , is not 
gcnerall y as satisfuctorr us the scheme 
outlined abovc. 

While of eourse it can Hot be pre tendcd 
tbat the variOIlS arrangemco ls discusscd 
above call comple tely replacc equip
ment SIK!cilically designed for vibration 
measuremcnt mid anal ysis, eX'per icncc 
hilS shown that entirel y sa tisfactory rc
sul ls call be had in the study of vihra· 
lions at frequencics above 20 or 25 
cycles. - I V A :\' G. f.,\ S"rO~ 

. FICUIlIl 7. The Tn· t: 760.A Souud Analyzer 8C1 up (or analyzing tor~i olJ M I vi uratiorl . Tloe 
picku!, i.8 IIhown on the end of the era"kshllft at the ex treme left. The oKI und_levc1 met er 

~~r~;~~~~ii~i~~i~'i'~'"~'~"~'":'~· " in this I'h OLO""gC""I~"C'·=~~ ...... 
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GENERAL RADIO 6 

A IOU-WATT OUTPUT POWER METER 
• THE OUTPUT POWER METER 
for powcr-output IlIH.I internal·im
pedance measurements on radio re
ceivers. amplifiers. and oscillators W88 

first introduced by General Hadio nearly 
teo years ago.· Over a thousand of lhelle 
ins truments have been sohl and, \\ itlt the 
development of tim art, their ge neral 
utiJity around the CQlIllIHluica lionl! lah
oratory is constantly increasing. 

FICU",v. 1. Pouel view o r the TVPI:\ 783-A Out. 
I"'t Power MctCt'. 

it has been evident recently that there 
exists a field for an instrument of the 
same type hut capable of dissipating 
greater amounts of power, and the !lew 
TYPE 783·A Output Power l\Iet.cr has 
been designed to meet tbis need. 

Nearly 8S sensitive allow power leve ls 
as the older 1'\,I'E 583, tbis new instru
tIlent has a lIlucb wider power range ex
tending to a maximum of 100 ..... atts. The 
po ..... er scale 0 11 the indicating meter 
extends from 0 to 10, aud is used ill COli

jUlletioll with a set of five push-buttoLl
operated decade multipliera. An auxil
iary decibel scale is provided on the 
meter, ex tend ing from - 10 lib to + 10 
db. referred LO a leve l of 1 milli ..... att. 

The impedancc range is 2.5 ohms to 
20.000 ohms. covered b~' means of t ..... o 
s ..... itches. oLie direct reading in ohms, 
the other a multiplier. 

The accuracies of both (}u ..... er !lnd 
impedance inclicatjOlls arc maintaillc41 
o"er a cons iderabl y ..... ider frcquem;y 
range than in the TYPE 583. 

A fUll ctiOllal &cilematic diagram of the 
1')' PE 783-A Output I'o .... e r \ Ic ter is 
given in Figure 2. As can be scell from 
this diagram, the instrument is equiv
alent to an !ldjus tublc load impedance, 
across which is connected a voltmeter 
calibrated directly in ..... atUi dissipated in 
the load, It collais ts essclJtially of a volt
age divider and an autotransformer for 
adjusting the illlj}{!<iallee level, and a sct 
of resis tive pads for adjusting a t ten
uation. 

The opera tion of the output 1)O,\er 
meter is ex tremely simple. For measur
ing the po ..... er that a circuit is C&pHLic 
of delivering inLO a given impcllance, the 
impedance s ..... itch and multiplier arc set 
to the desired value. and the I}()\\ cr i ~ 

then indica ted by the meler and its 
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lIlultiplier. T he internal impedance of 
- the source under test elln also be de

temlined since il is equal to the ill)
pedance into which ma~imum power is 
delivered . 

The output po"cr meter is extremely 
useful in experimental ,"ork where a 
numher of power and imp;'dance meas
urements must he malic as the charac
tcriSliC8 of the circuit under measure
men t arc varied. ft is a valuable aid in 
the design and testing of amplifiers, os· 
cillators, mters. transformers, and other 
net," orks, in making standard testa on 
rndio receivers. and in measurill g the 
I)()"'er output of vacuum tubes. ] ts im. 
pedance range is wide enough to sillll1-

7 EXPERIMENTER 

la te all I} pcs of louclspeaker6, and il.li 

sensitivity is sufficient to measure £Ii· 
ree tly the output and interll ul im_ 
IlCdance of a magnetic phonograph 
pickup. 

Another use is in Die measurement of 
the loss ill a transformer worki ng oul oC 
a g1"CIl source impedance. 'file maximum 
output of the source is detennincd. aIter 
which the transformer is interposed Le· 
tween the source and the meier. and the 
maximum output of the transformcr' is 
found . The differcnce ooh.·ee n the two 
readings on the deci bel scale gives the 
transformer lOS!! directly. 

SPECIFICATIONS 

Power Ru /e: 0.2 milliwatt 10 100 w:lIt~ in 
livll rallgCfl. 10 ,,,,,I 100 Illilliwllttfl. I. 10. alld 
100 "'lilt&, fullllCll t .. ). An amei tiar)" deeil.tf:l lICllle 
re."I~ from - 10 10 + 50 d l .• rl':fer~1 10 a level 
of I ,nilliwaH. 
Im pe d ance Ranle:2.5 to20.00001"ufI. For ty 
\li&f!rcLe i'lIl,cdIlIlCeII. d iglri lw u:d II l'l'rOSi ,ullleiy 
logari thmically. arr "blained 1'1 "'ean~ r. f a 
len-Mel' 0 11 \I S dilll and II fo"rofile l' .\I I]L. 
TIPlIF,lI. 
Impedanc, AccurlCY : Th .. ill/,uI impedllnce 
i~ ,,·ill,i .. ± 2 '1 of Ihe iudicllu,; niue, C.'H..,/" 
III tit .. hillh!!r .udi ... frequ endc@. wher .. I ... 
error for Ihe hi!;her impedance llellin!;~ "'ay 
e~~e .. d Ihi ~ ,<)1" ... . \1 15,000 e,'dell the inp"l 
i"'I't-~Ia"..., .. rmr ii IIltout 5", 'for ;.npMIII.wetl 
from IO/K)Q 10 ::?O,OOO ohrra. 

Paw, r Accura cy: The indicalt.J I ......... ,. i8 , .... 
eura le to ±O.2S db al full.l!<;a le rey. li nl(". At Ihe 
lowelil i"'I>eo"' '' .... multipliet" lleuiu l; (2.5 1020 
... hm~) Ihet" .. mal' 10 .. an a(ldilion. 1 error of O.:! 
tih due 10 swill!' OOnlacl "elli~lanee .. hell 110 .. 
I>ower ",,, ll il,l ier is SCI III 10 (10 10 100 walt 
,.ange). 

Ti,e o"er·all frt'quency chArllcteri"lic of the 
I)()"' er indication if! 0., .. ithin ±O.S .11. rronl20 
c!clell to 10,000 crcl~; WilhiD ±0.75 d l. 10 
I ,000 crclee. 
W.,.lor m Elr or : The i.ulicilling in~tru!Ilcn l 
lIi1ed is. coI11"'r ..... :tid .. rectificr mcler ... alihrated 
in r·m·8 '". lI eil for a llinuKKdal al'plied \"oltage. 
'"hen non'fiillU"oidlil voliagCi! are apl,lied ." 
error in indicat i .... , mlly ocuur,@itlce thll ,"eler ill 
Ilut a true r·", ·@ i",i.ea ling device. Tire crror 

FeCURIC 2. Schematic circuit diagram of the TVf'R 783·A Output Power Meier. 
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GENERAL RADIIl 8 

.. ill t1ep" Iltj on the lll11 gnitudc ;\ 1111 ploue .. of the 
hann"ujQl .)resent . hn\ , with ... " ,e(orm.i nOr · 
lI1 a ll ) e ncoun tert:d in rn~'a~"r"' U1 c"t circuiUl III 
~X>lIIm" niea l ions fr t."<I,It:n<!it'l<. ,,' ill nOl he!l{' rio,, ~ . 

Tempanlure ~nd Humidity Effects: II". 
m;.lity ('0",1;1 ;0'18 I'a v" 10 negligiille " ffect Oil 
tit .. aCt:n.n"y of the inJ;trumcnt . 

The ;118I r llll1""' i~ calibra ted ,,\ 77" Fall. 
rcnhci t . " ,,41 i f the ~ ",h;cnt I""'pernl"'" ,Ie
IJIlr Ul widely fro m thiK va lue. addItional ' ~rror@ 

of indication may h,· ~ I'I'C II·(I. ,\I high 1I'1ll 
Iluaturcs (95" F'a lm·nhcil ) Ihi& adtl ilio" fl l l"rr()r 
may IIl'l"o<lch th.· nominal calibra tion e rror, .---. 
parl;';,,],.rly a l. lhe hi" h"r fre,!"pncieil . 

Th" hu l tli~8ir)al c<1 hy the ;",. Ir,.", ... ". it""lf 
10 M 110 effec t on th .. !"' .. ;"rac~· . 

Accessories Suppli.d : Onl.' '1'\"1- & ~71 ·\1 
PI,,!; . 

MOllntln, : The inij lrUIIlcnl i~ 1110",,1\ ... 1 0" lj 
I,ukl·lilc paue! in a "uln,,1 cuhi"CL. 
Dimensions : 8 x III x 7 incht.'1\. o\'cr·all , 
Net Waltht : 11 1,olmJs, 

f'r ir.<' 

i 83-A I Ott'put . Powcr Mcter ..... , ,, !lnKV 816 ... 00 

RUBBER·COVERED CABLES 
• FOR THE PRE SEN T, a t Icas t. I, e able LO fu rn ish rubber-co vcred cahles 
ha ve suflicient rubher-eol'cred power
suppl)- cables and conccntric -shieldeu 
"ables on hUl1d to suppl ), with new 
equipme nt. We callno t yC I cstimate how 
lon g our supply \,-ill la ~ l. but as long as 
it does \, e \I ill eonlinttc 10 furnish them. 
I n the meuutime we are searching (or 
adeqttate substitutes. 

Because of the ItOW vcry limited 
suppl ,., \\1' arc SOrr) that \l C wiUnot Ue 

e ither as spares with new equipmellt or 
for replaccments, Al though lI e he lieve 
that the cables we 110\\ suppl y a;;. s lan,l
ani accessories (Ire the bes t al'ailable, 
there a rc allequutc Subslihltes for the 
r)(.HIcr cables. Users are tlrgf' ri 1.0 l·on· 
serve ami re pair broken t..'O IlC(! lItric ('on
duelors, ho\\'e"er. because substitutes 
for these. lIot employin g rubber, nrc 
I"uch Illore Ilillieult to find. 

THE Ceneral Radio EXPER IMENTER is mailed wit,llOut charge each 
,nonth to ellgineers, scientists. tec!lIIiciuIIS, and or.hers interest.ed;/I. 

con't1uuti(-u/ioH-jreqllell cy IIl etlSllrement and co"'.rot proo/e,,,s. '''/, en 
sendillg rerJuestsjor sul,scripl.iofls tlfld address-c!ulftge lI ot,ices, plense 
supply thejoflowi"g irtjornwtiOlI: 'IOUle, co mpfllly lIume, COU1I'(WY ad
dress , ty pe oj business compnny is en gaged in, and title or position oj 
i"di"idual. 

GENERAL RADIO COMPANY 

30 STATE STREET CAMBRIDGE A, MASSACHUSETT S 

BRANCH ENGINEERING OFFICES 

90 WEST STREET, NEW YORK CITY 

1000 NORTH SEWARO STREET, LOS ANGELES, CALIFO RN IA 

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
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