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R~CTRICAL COMMUNICATIONS HC1-lNIQU~ 
AND ITS APPLICATIONS IN ALLI~D FI~LDS 

USING THE NOISE METER WITH A VIBRATION PICKUP 

industrial noise measure­
ment, particularly when 
attempting 10 eliminat e 
objectionable noise in ma-

........ chinery or to reduce sound transmission 
through walls, it is often useful to Jllake 
a (IU8ntilati ve measurement of the 
comparative amplitudes of vibratiOn of 
the surfaces producing or transmilling 
Ihcsound. The use of a piezo-electric vi. 
br~lion pickup ill conjunction with the 
TYPE 559-A Noise Meter is a conven­
ient and simple method of measuring 
these relati ve amplitudes o f vibration. 

The riezo-electric vibra tion pickup 
transforms the motion of the surface 
into an alternating voltage of substan­
tially identical waveform. The face of 

tile vibration pickup ia covered with a 
piece of felt . through the center of 
which a small pl unger projects_ This 
plu nger hears on the surface against 
which Ihe pickup is held, and transmits 
the motion of the surface directly to 
the piezo-electric crystal. Tile resultant 
variations in pressure on tile surface of 
the crysta l produce correspo nding al­
ternating voltages_ 

Figure I shows the method of COllp­
ling the pickup to the noise meter. The 
transformer is re(llIired in ord er to 
match the high iml}Cdance of the piezo­
electric unit to tbe low impeda nce of 
the noise meter input circuit. 

When comparing two vibratiOIlS of 
the same frequency, tbe readings will 

F lColU: 1. Equipment for meuuring relative intenBity of vibrations of surfaCefJ 
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indica te directly in (Icci bels the dif· 
ference lW: l\\ een the 1\\ 0 vibrations. 
Uelali,"c measurement s o f this sort arc 
e:l. rrc mcl ) \'ai llable I,he n Attem pting 
10 reduce the 8mpl it'llle of a vibrlltion 
or 10 trace il s source. 

Since the lIoise melcr amplifies the 
various frequencies "itll a charac ter­
istic close!} npproaching that of the 
human car. the readings of the meier, 
"hen used "illl a ,-ibralion pickup. arc 
l er) good indica tions of the amount of 
aud ible noise which will he cause.1 !.Iy 
the ,ihralion being measured. When 
the el:luipmc rlt is used 10 OOlllpare 1\\0 
\ ihralions of different frc(l ucncics. nOI 
o nly the a mplitudes bul the (rc{IIICII­
c ics arc taken into aCt'Olllll , 80 Lh a l IIIC 
readings are closely related to the a n-
1I0)8n Ce "hich the ,ibratioll.;; "ill 
ca use 10 the average human being. 

This efll,ipmcnt is being usc.] by 
sc \ cral large manufact urers of acous­
tic insulaling materia l. \mong thcsc i8 
IheSea ma n Paper Complln) o f De l roil. 
manufacturers or " Scupuk-' and o ilicr 
"cll-kno"n Iypes of insulating lIIa­
teria ls. This com pan) has uscrl the 
noisc me ier hoth with and withoul the 
vihrlliion pick up for ex lcnsive tes ts in 
thc sound -proofin g of lIulomohilcs, 

The 'rYI't; 559 -A Noise Meter is a 
standard Gencral Hadio ite m ami " as 
origillally described in tile \larch. 1933, 
E"f:1X!rimrmtcr. Tile instrument is ('om­
plcte in itsclf for measurements of over­
a ll noise Ic\'el and is priced a t $190.00_ 
including tu lJCs. Tilc 1'vPt: 541·G 
Transformer, wllich is " scd for coupling 

railrolld cars, offi ccs, etc. In onc case, ,...-.., 
measurcmcnlS madc wi lh the noise 
mcter "crc the causc of thc Seaman 
Compa ny obtaining a n order for sound · 
proofing a numbcr of ncw "ir-coll ­
ditiollcd p"sscngcr coaches for a largc 
middlc·western railroad. 

The seicnee of noise measurements 
as applied to ind ustria l problcms is 
comparat ively new and it s entraJlce 
int o thc industrial picture has been 
accompanied by so much mislellding 
information tllllt Ihe possihilities of 
equipmcnt of this tYlle ha\'e been fre · 
fluently over-ra ted. No noise_mcasur_ 
ing equ ipment will tell a manufac turer 
all tha i is wrong with his produc t, but 
a good noise meter gives definit e reafl. 
ings of noise Icvel which show inJlne· 
dialcl), whether constructional cha nges 
and udjust lllc nt ii result in an increase 
or II decrease in noise. This tY lle of in· 
strument is not cxccssi\'ely cxpen.:ive 
and iii the most sa tisfac tory for indus· 
triaiusc. The use of a \' il>ratioll pickup 
eX lclHl s furtll cr the usefulness of the 
noise me t.er by allowing comparati ve 
measuremcnts o f surfllce vibrations 
wllieh fre(luently e nablc the user to 
trace 11 (Iisagrccable sound buck to its 

- I I. II. SC01'"T 

a high.impedance vibration pickup to 
the noise mClcr. is priccd a I 10.00. 

Th e parti c ul ar v ibration pi c kup 
men tioned in the forcgoing urtiele is 
the Astatic Tl'l'E C ·I 0-~·S and lists at 
52 1.00. This ullil can be obtained 
directly from the manufacturcr or fro m 
thc Gcnera l Hadio Compan y. 
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A FREQUENCY MONITOR FOR PO LICE A ND HIGHER 
FREQUENCIES 

FO:\:!;;1 i:I~~a::~ \~~~C tl~~a ::I:'~ :i tl:ac:~: 
1.1 1. frc(luencies a bove the sta ndard 
broadcas t ba nd, some JlOsiti ve mea ns 
of de term ining tllc accuracy of the 
tra nsmi t ter frC(IUcncy is necessary. 
T h is is par t icula rly true wilh po lice 
broadcast tra nsmitters, where too 
marke.1 a devia tion from the assigned 
channel !Uay produce suflicicnt int er­
ference to handica p seriously Ll lC recep­
tion i ll a nearby Ill unicipa lity operat ing 
0 11 a n adjacent cha nneL 

Although the tolera nces specified by 
the Federa l Communica tions Commis­
sion are not sufficientl y na rrow 10 

requi re the 50-cycle [YI:Ie of visual 
-... deviation indica tor that is used in the 

1I0rmai broadcast ba nd , they do uC(:cssi· 
ta le the usc of a n accura te t )'l>e of fre­
q uency monitor. Jl e te rod yne frcqucncy 
me tcrs a nd tUlled-cirCllit ins tru ments 
in general, unless of an e:.:pensive ty pe, 
arc not sa tisfactory from either the 
s ta nd lw int of accuracy or tha t of 
conven ience. 

T he most acceptable ins trument 
from a ll a ngles is the piezo.cleclric 
Illoni tor. I ts accuracy is in e:.:cess o f 
Ihat rC<luired at present a nd it is atle · 
<Iua le to take ca re of more r igid to ler· 
a nces in t he future. It re(lu ires a mini_ 
mum o f a tten t ion on the par t of t he 
OI)Cra tor, wlime tota l effort consis ts of 
listening to a bea t tone wllCnever it is 
desired to check the transmitte r fre· 
queucy. 

The TnE 475-A }' re(luency M onitor 
has Leen designed with the require­
ments of police tra nsmitters in mind . 
It consists of a tempera ture-controlled 

1'1·I'K4i5·A FrC<:lucucy Monilor 

piezo.clectric oscillator, a detec tor, an 
a ud io.fre(llIency am plifier, a nd a built ­
in a-c Iwwer supply. Monitori ng is 
accom plishell by means of the bea t fre_ 
q uency, or fre(luency di ffere nce, be­
tweell Ihe pielo--cleclric osci llator and 
the transmitter. T erminals arc pro­
vided for connecting head t.clephones 
or a loudspeaker for listeni ng 10 tl lC 
bea t IOlle. The presence of an aud ible 
tone in the loudspeaker is a n indica ­
tion t. ha t t.he t ra nsmiuer has dev ia ted 
from its assigned fre(lue ncy iJy a n 
amOllnt e<lual, in cycles per second, to 
t ile bea t fre<luency. 

Present-day freq uency tolerances 0 11 

Iw lice tra nSlllillers a re ±O.O'~%. A t a 
freq ueucy of 1600 kc. this is e(lui \'a le li t 
to ± MO cycles. A t 2450 I.e the lole r_ 
ance is 980 cycles. I f the transmi t tcr 
is adjus ted un ti l zero a ud ible ~a t is 
reached or unti l a low tone is heard in 
the loudspeaker, the 01)Cra tor is as­
sured tha t the s ta tion is opera ting wel l 
Witllill the specifie!1 freq ucney toler-
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This me thod o f frequency moni tor­
ing is accurate, convenien t, a nd COlll ­

para li vely incxpcnsi\'c. For those police 
depart ments which continual ly receive 
from the Federa l Communica tions 
Commission reports of off-freq uency 
operat ion, the 'J'n'E 475-A l~requency 
Mon itor is the obvious remed y. 

The TYPE 475-A Freq uency Monitor ---... 
is priced at $330.00 comple te with 
vacuum lubes. In addition a TYPE 
376·J Quar tz Plate is rC(luired, priced 
at 585.00, making the price of the 
com plete monitor $415.00, f. o.b. Ca m­
brid ge. Deli,'crics ca ll be made [rom 
stock. - C. E. WOItTlIEN 

MICA CONDENSERS FOR THE LABORATORY 

Fort use in the laboratory, mica COIl­

densers, due to the wide range of 
possible capacita nce va lues in unils of 
small physica l size, make excellent 
seoondary standards. The General 
Radio Company now has available the 
TYPE 509 M ica Condensers, designed 
Sl>ccificall y for this purpose. Similar in 
general construction to the 1')'1'£ 505 
Condensers,'" their larger size permits 

much higher CApacitance va lues, ex­
tending up to 1.0 /Jf. 

TYPE 509 Mica Condensers are care-

·A.};, T"~n: " It..,.n, O"~dopn ...... iro Mieo Con_ 
01< .. __ ;' (;~ne<.1 Ibdio ~),,;Pffi __ r. Vol. VII. No. 8. 
h .. " . r y.1933. 

fully assembled and mounted to insure 
lhe s tability that is necessa ry in a 
laboratory s tandard. After assembly, 
the condensers are put through an 
artificia l agi ng process which removes 
most of the capaci tance change which 
would otherwise occur due to na tura l 
aging. That which remains is so small 
as to be negligible over long periods of 
time. After agi ng, the ca pacitance is ,.-... 

adjusted to be within 0.25% of its 
nominal val ue. The exact value of 
capacitance is measured to 0.1% and ,..... 
reoorded on the calibra tion certificate. 

The ava il able sizes a rc so chosen that 
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f""". a minimum of duplica tion is rC(lu ired 
to oLtai n a ll va luCfI in a nyone decade. 
The maxilllum sufe "ohage "Ilidl ca n 
be a pplied is a function of frc(l lIcncy. 
as 8.110 " ' 11 ill tile price list . These limit s 
a re imfH)sed by the maximum l)Ower 
dissipation of the unit. At frc(luencics 
higllcr tlu .. n th08esta lcll, tile maximUIII 
safe vol tage varies inversely as the 
square root of the frequency. All \'011 -
ages are lleak va lues. 

The l)Ower factor is leu than 0.05% 
for a ll sizes. The h:mperaturecocfficient 
of cll pacitaoce is less than 0.0 1% l)Cr 
tlegree Cell tigrade. 

Tn·!:: 509 1\1 ica Condensers IIrc 

mounted in 11; 0 s izes of CIIS I ulumiuullI 
cases. The d imensions o f the lurger 8i~.e 
arc 6 x 3% x 2% indlcs, over-a ll ; 
those of tile sma ller are <I,~ x 2.\1 X 178 
incht-s, over-all. Tile nel .. eights are 
3h a nd 2M pOUIl(liI rcsIJCCLi,'ely. 

TYPE 509 MICA CONDENSER 

Pri« 

5O'·F I 0.00 1 , ( I 1200. 
.wOke Small COOOCON1!OY $12.50 

509·G 0.002 " f 700 • 6-J.Oke COOOCON1!UG 12.50 
.509-K 0.005"r 700 • 260 ke GOOOCONCA.T 12.50 
.509-L 0.01 " r 700.· l30kc COODOONDOG 12 . .50 

r 509·M 0.02 " r 700. "' k, GOODOON KV& 1.5.00 

.509- R 

I 
0.05 ,( 

I 

700. <>Ok, La:!:" COOOCOl<I'IG 18.00 
5O'}-T 0.1 ,( 700" 30 I.e COOOCONMOO 

I 
22.00 

.509·U 0.2 , ( 700. J6ke COOOCOI'I:9.I N 2.5.00 

.509-X 0.5 , ( 500. 12 k" COOOCOI'ISUilt 32.00 
509-Y 1.0 ,( 500. Ok, GOOlloCONT(W 48.00 

A NEW RE ACTANCE CHART 

T~~t: ~::eE!~3e~'i::':U:te°: :1::l~I: ::::a~ 
th at II collsiderable (luaJlli ty of rc­
aClallcc·(,.'Om j.,mta tioD charts were avail. 
able {Of' distributioll to readers. So 

r many re<luesu ",'ere received thaI our 

supply was very (Iu ickly exbausted. 
We have recently prepn rcd a DCW 

a ud improved chart whicu has II IlUDi­

ber of ad va utages over the older one 
and we shall be glad to forwa rd n copy 
to everyone who re<l ucsls it. 
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230-VOLT TYPE 200-C VARIACS 

Io'IGlKK I. T\I>R 200·CU II 230·Voll V .. rille. 
unmounted 

I Na(;jll~~:~b~~) II)!~~~;;:;::)e~!, ~::~~~:r~:~ 
use either on 230·voh circuits or on 
1 J5,\,o'tlincs for ou tput "ohages a l)(),'c 
135 1'0118 are rC(luireo. To mee t the 
many rC(lues18 for units sma ller tha n 
the 2-kva T)'I'E 100 Variac, there ha l'c 
heen dc\'elol>ed '\\0 models simi lar 10 
Ihe TnI': 2oo·C for the higher vollu l;e 
circuits. 

These ne ... models arc mecha nica ll ) 
identical a nd inlcrcllungea hle v,itll Ihe 
TWE 2oo-CU or 'I'\'I'E 2oo·eM \Tari­
.lies. The) a re intended for the folio ... illg 
uscs: 011 230-volt inputs to deli"er out· 
put voll,ages cOlilinuolIsl) uujusla hle 
from 0 10 270 volls; on 230·\oh input 
circuiu 10 furni sh oulput voltages from 
o to 230 volts v.itll slightl y higher 1\1111-

age ratings; 0 11 115-volt circu it! to 
deliver output voltages from 0 to 2iO 
vollS. 

Dials realling directly in output 
voltllge with li n IIccuracy of ±2% for 
the 2iO'I'olt outpu t are furni s.iJell "i th 
each unit. 

Til t) mount ed model, Tn·t: 200-
C \ l II. is regul ll rl ), supplied with cord 
alld interna l connectioni! for IheBe 
\ol tllge rllt ings. B}' mell ll S of &e\en 
Icrmiulll i! "'h idl arc pro\'idell lind 
,dlicll lire ell;;.il y accessihlc. the o ther 
inpul -ou tput \oh age combi nations are 
possi hlc, with dt her the moun led or 
the Ullmounl ed model ;;.. 

In the table below. the reference 
leller correspOluls to a si milar le tter o n 

the "Outpu t Voltage-Continuous 0,1'­
put Current" cun es of Figure 2. 

I(''ierellce '''Iml OUI/IUI 

f~l/('r 50·W Cyde. W-W Cycfe1l 

I 
:!30 loha 

I 
0.230 volta 

230 "ollil 0_270 volta 
LI S volta 0_270 volta 

\ HI \ 

p+ 
\ 

, \ 

® r"-T [01 
® 

<OJ '-t:i--, 
lID! iit]! 

» " 

,.--.., 

F lco.. IU\ 2. Conliu"ou8 oull"'l current V$. QUI- ....---. 
pUl vol lage for lhelhreedlfferenloollnectkmJ 
or TYI'K 200·CUl I and TypII: 200·CMII 

V.ri.a 
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r"" The current ralings silo"'11 in the 
cun es are for a mtilluOI/,J dut y. \Vhere 
the 10uII is applied inlermill.clll ly over 
cOlllparll li vely short I>criods of lime. 
these fUlings may be e"cccticd ma · 
teria lly "itliou\ harm to Ilrc Variac. 

T YI'E 200·Ci\ IH \' lIriu('. lIloun ted 
model, cOllJ plete "jill calibra ted dial, 
case coni and plug, 8'" itdl , a nd COli · 
\'cnience outlet (COIle Word , n.\lItN). 

Ne t Weight: 10 Imunds. 
Price . $21.50 
TVI'f: 200·CU II Variac, identical 

",-itl. Tn'~; 200-C\111 except intended 

primari ly for behind l»I nd mounting, 
a nd 110 1 supplied ",j,1I case or wiring 
(.:o lH'c n ienccs (C()(le Word , BAGUE). 

Net Weight: 9 pounds. 
I}rice . . .. $18.50 
For de ta iled information concerning 

the const ruction a nd lise o f the Variac 
transformers. the reader is ... efe ...... ed to 
the following Genera l Il adio publica­
liollS, copies of which "ill ()e ;;ent free 
of cha ... ge upon ... eque8l: Bulle tin 936 
( I:>arts Ca talog); Genera l Hadio E.tpcri­
melt/crs: June-J uly, 1933; Jul y.A ugust, 
1931; January. L935. 

U 

A LA RGE CAPACITANCE O IL CELL 

Tm ; TYPE 683-C Oi l Cell Il8s been 
___ designed fo ... the measurement of 

the po,,·e ... factor a nd dielect ... ic oon· 
stan l of oil when 1000 Ca' of tile oil are 
lIva iln ble. This cell foll o\\ s the design 
originated by Professor J . C. Bals­
ba ugh l of the i\'rassad lll;;etl s Ins titute 
o f Tech nology. It is similar to the 
'!'IN: 683-A Oi l Cell !, lout larger in a ll 
dimensions. 

The genera l arrangement o f it s 
part s is shown in Figure I, " 'hieh is a 
phologrnph of the cell. The lIIeasuri ll g 
electrodes are coneelltric 1)4) li;;he(l. 
nickel cylinders. The inner cylinder is 
mounted on a central tubing o f pyrex 
glass through nickel d iscs. The outer 
eylillder is SUPI)4)rted on two pyrex 
rOtls fa stened to t" o guard cylinders, 
wh ich are moun ted on the cen tral 
luhing inl hcsa mc ma nncras tile inner 

IJ.C.S ... bou.h.ndJ,..lIenonbo< .... CO ... "...,..., •• i •• 
n-, of. Pow .... • •• ".,.. Brid,.,. ~ J...,"" ~ , ... F ",..il;~ 

_t .... i_,\'0I.218.'io. l.July. 1931."".49.97 . 

• R. f'. r",lcI. HI'ow«· l'ac."" \fU ...... ""'~I. ~D Oil 
A •• I,.It,~ Ge&>eul a.diou·_, ....... mo, "01. I X. No, 4 
Sopt. 193',,,,.. 1·5. F,e . K I> I. Tn'l> b83·C Oil Cell 
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cylinder. These moullting disca are 
punched with holes to allow circu lation 
of the oil being measured and of the 
cleaning liquid used when the oi l is 
changed. 

This type of construction provides a 
three-termimll oondenserin wh ich there 
is no solid dielectric between the 
measu ring electrodes. The direct ca· 
pacitance of these electrodes has a 
practically zero power factor and a 
unity dielectric cons tant. An energy 
loss can occur only in the air between 
the plates and in the gas occl uded 011 

thei r surfaces. The laller loss is mini· 
mized by a heal treatment of the nickel 
tubing, in which the natural ocdudc(1 
gases are replaced by hydrogen. 

The leads from the ouler a nd guard 
cylinders are nickel wires, that frolll 

the forlller being sh iel{led by nickel 
tubing connected to the gllllrd. A 
Ilcxi ble cOPI>er lead from the inner 
cylinder passes inside the centra l pyrex 
tubing, which is large enough to con­
tain a thermometer for measuring the 
temperature of the oi l. 

The electrode struct ure is mounte<1 
in a pyrex glass container, ha\·ing a 

ground joint and two tubulations. The~ 
cell may thus be operated in a vacuum 
or in an atmosphere other than air. 
The appearance of the mOllnted cell is 
shown in Figure L The over-a ll length 
is ]8 inches and width across tuhu la­
tiOIlS, 8 inches. The outside diameter 
of the glass container is 4, inches. 

The (Iirect capacitance of the mea­
suring electrodes is 90 p.p. f wi tll a spac · 
ing of .075 incll. The volullIctric ca· 
pacit y of the container is 1000 cc. 

Tbis oil celllllay be used on ly with a 
bridge having a Wagner ground or a 
suitable guard circuit. Tt must be 
placed in a metal shield which ma y be 
the container of the bath for tempera-
ture control. The liquid of this bath 
nl\lst be conducting or a close-fitting 
tin-foi l jacket used so that the slight 
leakage over the outer glass surface 
may not introduce a loss ill the ca· ~ 
paci t,ance of the measuring electrodes. 

The price of the TYI'E 683-C Oil Cell 
is $250.00, complete as shown in 
Figure ). The price of the electrode 
structure alone, mounted 011 a lO·inch 
pyrex tubing and provided with 12·inch 
leads, is $2 1,5.00. - H. F. FIELD 

T ilE GENERAL RADIO COMPANY mailll tlte Experimenter, witlwut charge, 
each month 10 engineerll, Ilcienrilltil, and otherll interested in commun­

ication.frequency meOllurement and control problems. Plealle Ilend reqUClltll 

for subllcriptionll and addrellll·change notices 10 the 

GEN ERAL RADIO COMPANY 

30 State Street - Cambridge A, Massachusetts 
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