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A DYNAMIC MICROPHONE FOR THE 

SOUND-LEVel METER 

IN T HIS ISS U E 

EQU ll'M ~:;>;1' t 'O II 

FlII~Qu~:;>;c \ STASI).. 

5 

• IN THE DESIGN of II gmwnl1·purpose 
sound-level meter, one of the important 
prubl('m . .; if:: the chuice of a mic l'ophollc. 
Among the many dl'i>lmbic microphone 
dmn1.cter-i.-;tics, there arc scn'nd that are 
e;;scntiul if t he instrument is tu uo a credit
uble job of mel\~ul'(,lllcnL In addition to 
h:w ing a non-dir'(!tt ion:lI, wide, flat, fre-
qllency response lind high sensitivity, the 

microphone should boive :~ ii Hcar rcsponse uver' a wide n1.IIj,(C of sou nd 
pressure ic\'els, and ils out.put shuuld be stahle over' lung periods of 
time - not adn!l':;ciy alTected by variat ions uf tcmpcl"U.tUl"c ur humidiLY . 

The National Production Authority Regulation 4 provides 0 uniform 
procedure by which any business enterprise , government agency, or 
public or pri vote institution may use a priority rating to obtain "minor 
capital additions" as well as specifled quantities of maintenance, re
pair and operating supplies (MRO). 

Within the restriction s of the Regulation, a rating of 00· 97 may be 
used on orders for the se materials and services. Specific authorh;otian 
for each order is not required. Tes! equipment and laboratory apparatus 
of the kind manufactured by General Radio are us ualty accounted 0 1 

capital additions. The Regulation permits your use of the priority roting 
whe n the cost of one complete capital addition doe s not exceed $750. 

In gene ral , the amount thot moy be obta ined under the rating is 
limited, with minor odjuslments, to a lotal dollar value per quorter equal 
10 one-fourth af the amount thai wa s spent in 1950 fOf MRO . 

Because so many priority_led orde rs are being received, deliveries 
ogainst unrated orders are becoming increosingly uncertain . We recom
mend that, if no ather rating is available, 00-97 be used whenever il is 
applicable. 

NPA Regulolion 4 should be consulted for de ta ils. Copies a.e avail
able fram your nearesl Department of Camme"e fi eld office. 
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figllf' I, Copocilonc. ¥orio tkln o. 0 funcTion 01 I.m, 
p.ro"". fo< 0 Iypkol Rochelll! .011 cry.lol mlcrophon., 

THE ROCHElLE SALT CR Y STAL 
M IC ROP HONE 

The Rrwh(>lIf' s:\ll crystnl, d iul)hmgm
t;'t'PI' microphone chosell for u:;(' 011 lhe 
Gl'lIl'ral Bad io 'I\'r.; 759-B Jo5ollnd-[,('\'1'1 
1\11.'11 '1' is It low-t'ost deviet'. wl. ieh ful 
Ii lis (I II of till'sc I'Cflu ircm('ll ts sal i"fu('
lori ly ilO 10llg U8 the mi('I'Opholic if! ('011-
nl..x·wd dircctly to the illpu t terminal:; 
of lhe sound-Iel'el mf'ter, a nd iIO IOllg /1..'1 

moo('ratc vllriation!< of tf'lIlpCl'Illllrl' tl lld 
hUlIl idity IIrt~ ('neOli ll tered , 

Il o\\'c\'cl' , Idum it hecolllt,>:! 1I('(·l'S:mr .... 
ttl IIlllkt} mcu5111'('me.nt s with the micro
phall I) Rcpnl'atcd from tbe 50ulIll-level 
meter by !l long cubIc or II llt'n higl. Icm
pCi'll! tlrcs :ll1d humidity III'C CIlCOlln l 1.'1'("(1, 
the Rochclle suit crysllli microphone 
becomC!'l9 less 5.'ltisfactory pickup, While 
til{' uutput vultage of the microphone 
('hunges hy ahout ,0'2 db pel' degre£' F., 
its CllPllcitllncc \'aries cOllsid<'rubly a8 
the tCIllI)et"IlIUl'£' changes !IO t haI loss 
udd('(1 by n long cubIc is "cry IIl:1rkPdly 
;1 fUIIClioll of l('mpCl'lllure. 

Figurc I show!! the \'IlI'iulion in (':1-
l>[t('itll l1l'1: with lempcmlure for a typical 
Hf){' hell(' !\llh t'rysllll microphone, At the 
top of Figul1' 2 thc da,..h"d I'ur\'(' ,..how!! 
t he ('hung£' in ou tput of Ihe mieropholll' 
wilh It'llllx'nllul'e, and l ilt" solid l'urn' 
show!! till' ('hange in mct er reading of 
the T\ .. ~: 7fiIJ- B Souncl-Le,'cl :'-o tt' lt'!' dUl' 
10 t!'mp"l'ilture ch:lllg~ al 111(' mi r- l1)-

phone with t he rnicl'Ophonc mount l'fl lin 
the sound-level meier, Till' t wu JCI\\'t'r 
NlrI'CS show tht' lurge ch:lngc;.; ill metf'l' 
rcadi nh":'! that ()('!'ur whell 2t~-fout I'I lld 

lOO-foot rahles 1'{'~p('(·ti\'(' ly are 11"1'11 
IlCtll'Cf'1I Ille mi{'l'oph une and t h(' ",oll nll 
level n1(>t('l' . The IlIUXimUIll ~(' telll
peratur(' tit whi r h Ihe Bodwlle SJ.llt 
unit " ~In 1)(' uSl'<i is about 1150 F" ,.. iuce 
it is pt' f'lll;IIlC lltJy dnmagt..'(1 III teml)('nt
t lll'CS above 13,"1° F, Although the ullit is 
.sclllt'<l , extensive lise nt. It reta l i\'c humici
it}' Ix·low 30% U\' Ilho,,!' 8,, <':£ ~hould 1)(' 
:lvoidl'(l. 

THE DYNAMIC MICROP HON E 

The ef·tors iII'is ing from these effc('l s 
C:Ul be avoid{'(1 by thc lI:>e or It dYlUlInit' , 
01' mO\'iug ('oi l, miel'ophone fOl' those 
a.ppliClll ions where :1 long t'llble IIllis t 1)(-' 
lI8('(i between microphone S lid lSOli lld

le\'el meI er, or where ex tremes of tem
pe ral ure tlnd humid ity IU't' cllt'Ollll tert'i l. 

J\ suitahle dYlIllmic microphone for 
usc wit h the TYI'~; 750-B Sound- Level 
i\ leter is now lwni bble, in combination 
with a ll'H lIsfm'mcr, IL cuhle. li nd ~ripod, 

fig"rl! 2, Vo. lo lion In ••• pan •• o. 0 function of I. m, 
perotu •• fo< tlte cry"ol microphon. olon" ond with 
.o.ioIn lengtt.. of cobl. b"lween microphone ond 
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, 
Thi" l'umhilllilioll, tht' T \'I'E 759- P:l.j 

r DYllnmic :'I l ierophonc and AI'CL':iSUril'S, 

ill ilho\\ n in Filnlre 3. 
'I'll(' dynnnuc mit:rophonc, thl' West.

('1"11 EII'elr;,' type G:13-.\ , now IlUtllll
ffU'lurcd by Allee Lansing C'orpomlion. 
I:; w{'11 l'stabliSIH'd as H dcpendablf' and 
I'uggf'd ills! I"IImcnt. Its output Icvel is 
:Ihoul - no db re I volt 1)('1' micwh!l1' 
(·ornpnr(.'li 10 !I I('\'cl of -60 db for {he 
f'r:-,'sllll mic'ropilone, 80 lhal 11 trallJ;
form(>r \\ilh a turn;; ratio of 30: 1 is re
quired to mi"e the output to the df':<irf'd 
I(' \'cl. The Tn'E 759-322 T rnn;;former 
d()('S 1 his with 110 ('fTee! on the f r{'f\uC'ncy 
rcsponf';(' OV('I' the worki ng range of lhe 
mirrophone. [11 addition thC' lmnflfv l'IlH'r 
i:; wdl shielded, so thaL pickup fru m 
1;1 rllY magllet ie fields is well below lilly 
such pil'kup by the' microl>holll' itself. 
The ('!\ble fUr!li~ I\(~d is 25 feN of ~hieltk'd, 
double conductor wilh vinylil(, 8h('ath. 

r- ,\ 10000fOlJI ('nhle is also Ilomihlhlc. 
Fi~url' 4 ~how~ a typical fidel N'S1)()rlS(' 

fol' till' T n'E i ,j9-P25 ll.'i8emhly u~L'(1 

with n Tnt i59- 11 ~Ollnd- I .(>\'('] ;\1<'I('r' 

orr th(' (' (fI!lt ) weight ing net.wor'k, ~'m 

!lmllld~ arriving at t'audoTll, th{' l'('8pon~c 

full~ within the toleranCe;) a llow('d in the 
.\ SA ~t:ilJdardli on solllld-lt·vc1 melCI'l' 
(Z2.J ,3 1H14), It !;hould be- nOIl'(I, how
('\'('1', t hut th{' rC"<pOIIS(' below 1000 tydes 
i~ not.::it! flul !I~ lhat of thc cl',vsud dill
phnlgm-typ£, rni('rophOlll', tl:; ean he Hoell 
b~' ('ompHl'ing F igure I wit h Figure> 5. 
Th£' rl"l'pOIH';(' at 400 cy('k.,;, for till' dy
numic mil'rophollc. is 1H'!U' 111(' I'cl1l('1' of 
a hrout! tTlH'\irnlltn, 80 thaI if thc gain of 
I he ilOllnd-If'\'('1 meter is set to I(i\'(' c'ot'-
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fig ..... 3. Vi . .. of th. Typ. 759·P25 Oy .... mic Mic.o· 
p ....... 0"" Ace."OII .. connKI.d 10 0 Type 759·. 

Sour.d·h~.l M. I •• , 

rl'd rC:ldillg.~ hUl"cd 0 11 the 'IOO-tytlc 
,~en" i li\'ity of til!' mi('l'{)pholle, sound
I('\'('I I'cadi ll h"S of U\'t'rugc 01' bfood-b:md 
lloiS<'!' wil1 he low , At frNlltc ncics 1)('10\1' 
:lO ('yclC8 thc output of the dynamic 
micropholll' falls ofT sharply whi le t he 
output or ihc (,l'y~tnl unit is good to:!O 
('ydes alld lowN. 

,\t fre<luclwics ahO\'(' tlbOlll 1j()()() ('Y
t'!($ the npt.'ratioll of the dYIHlmi(' mi('ro
pholle;,; superior to the opemtion of t he 
ery"t1l1 microphtllH'. 1"01' i:'Ounds Hrrivi ng 
at ra ndom, t he diITt'I'('Ill'C ill operation is 
not grenl. ,\ s .. ho\l'1I in Figures.t and 5, 

f;9 .... 4. f~plco. r"pOMe e .. ",eo for th. Ty pe 759 ·8 Sound·lev.1 MellO. with l~p. 7.59·P25 Dynamic Mic.o· 
p ....... ond Acee.oori •• 
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G E N E .... l .... D.O EXPERI M E N TEII. • 
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Iv 
FiIlUr. 5. Typ ical r.'pan,. 
cu"'. (random incld.nc.) 
for ....... d.l.v.1 m. ,.r a nd 

cry,tal m;Crophan •. 

20 50 100 200 500 1000 2000 
F'REOUENY IN CYCLES PER SECCW 

the l"CSpon5e of I he dynamic microphone 
holds up very well to 9000 cycles and the 
response of the crystal microphone ex
tends out to 8000 cycles. 

For sounds arriving parallel to the 
diaphragm, the crystal microphone doee 
very well up to about 6000 cycles. Be
yond this frequency, lhe dimensions and 
mechunical construction of the crystal 
mi('rophone diaphragm cause rather 
large changes in the microphone output 
fIS it is rotated about 11.0 a.'Xis perpen
dicular to its diaphragm. 1' bese varia-
l ions for a representative microphone 
:lr(, illustrated in Figure G. Variations ill 
outpu t of the Tn): 633-A Dynamic 1\li
crophone under the same conditions re
main within 2 db up to 9000 cycles. 

CALIBRATION 

A calibrat ion tng givcs the 400-cycle 
level, the average level of the mi cro
pholle plus trans.former, nnd the proper 
sct.ting for thcsound-Ievel mcler, based on 
the R\'crage le\'clof the microphone whcn 
lhe over-all system is calibrated using 
lhe 1'YJ'£ 1552-:\ Acoustic Calibrator. 

For the measurement of sound levels, 
with components above 70 db, the d:-,'
Il!lmic microphone can Ix> used directly 

- 50 ,-r::;::n;::;=;;::::-, 
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1000 2000 5000 10,000 
FREClJENCY IN CYClES PER SECOND 

fig"". 6 . Vorlot\o!l In output of typ;cal RodI.lI. ,o ll 
cry .. ol. dlo phrogm.typ. gy>lol micropllon. 01 a fu!>c. 
tion of fr.quency 01 Th. mlcrophon. k rotot.d obOl.ll 
adl A - A p.rp.ndlc!>lar 10 ill diaphragm. Sound 

;"dd ..,c. i. pa rall.lto plan. of diaphragm. 

ILt l he input of the TYPE 7GO· B Sound 
Analyzer or the TYPE 1550-A Octave 
Band Analyzer. The absolute level ca n 
be dctermined by using the ornE 1552-A 
Sound-Level Calibrator. 

No corrections are neeess:.try for 
cables up to [DO feet. long. 

SPECIFICATIONS 
S.nlllivitr- Open-circuit output of typicn.l micm- Maximum Safe Sound "fe .. Ur. l ev.l, 140 db. 
phone is 90 db beloll onc volt per microbl\.f, 
filld of microphone IJhl.!! transformer ia 60 db N., W. lghl: 4l & pounda. 
b('Io~' 0111:" volt per microhM. 

1'1/1'1' COOIl WonE Price 

759-P2$ 

759 ,P 22 

Oynomlc Mlcrophon. and Acceuoo-ies (w ith 
2 $ -'0 01 cobl.l . • 

Extra 1()(~·fo. 1 Cobl. • . • 
NAilOR 
NA.3AL 

suo.oo 
3 0.00 
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EMERGENCY POWER EQUIPMENT FOR 

FREQUENCY STANDARDS 

Official time for all Canada is pro
vided by the Dominion Observatory at 
OUawa, whose time signals, sent by 
direct wire and radio, nre available to 
the Canadian public from Halifax to 
Victoria, and northward to the limit,~ of 
radio reception. 

The crystal clock has superseded lhe 
pendulum type us t.he primary time
keeper at the Dominion Observatory, 
although here, as in lDost observatories, 
lhe pendulum, becausc of its simplicit.y 
and reliability, is still an important 
clement in the timc--detcrmilling system. 

The cryst-al clocks at the Dominion 
Observatory are OC'llcml Badio Primary 

Frequency Standards. Both are equipped 
with Syncronomcters indicating mean 
lime. Two additional Syncronometcrs, 
controlled by one of the crystal clocks, 
are used, onc to compare the mean-time 
clocks with radio time signals from other 
observatories, particularly Washington 
nnd Greenwich, and the other to initiate 
the time signals transmitted from the 
Observatory. Time signals in a standard 
identification sequence are tra.nsmitt.ed 
by a pendulum-controlled time--signal 
machine, upon which a signal from a 
crystal clock circuit is superimposed as 
a gate for the begin ning of each second's 
impulse. 

Figu •• 1. loy of equipm..,t in the Tim. Room at the Dominion Obl.rvatary. The two .o(k. at .i!her .nd contain 
the two G.neral Rad io Fr.quency Standard., or cryotal clockL The f ..... rack. In b.tween cantoin a •• c.iv.r, 
...... ' 01 r.lay. and ampliA .... and the terminal blcKkl for the cable. of wi ••• which supply a multi",d. 01 ...... ie •• 

within Ill. Ob ...... atary ond to paint> .... "id •• 
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GENERAL RADIO f X PERIMENTER • 
POWER SUPPLY 

Pelldulum clockR pose Ito scl'iour
power slIpply prob lcm~, heclluse UH'Y 
,jpC"l'ate from batt(>l'ies. whi('h ure COII
tinuously charged h,v rf'ctifier cQuipment 
opcmting from the a-c powcr line, III Ul(! 
(wenL of lillc failure, cmer'gmrcy charging 
t'quipmcnt autorl1lHicall:. Hikes over in 
n matter (rf 1\ few seconds. 

The I'rystfll dock, howcvc!', when 
operated dire<:tly from the u.-c line, SlOpi; 

O]lm·nting when 11 powcr interruption of 
Cn'1l short duralion OCCUI'S. Becltur-c the 
1·I'.YSlal dock offers 1'0 much greater prr>
cisi()n than the pendulum typc, considel'
lillie effOI"t htls been expended by the 
Dominion ObfiCI'vatOl'Y in dC\'ising a 
s.atisfu('tol".Y mcthQ(! of bridging I Ill' 
puwer-supply interl'uJ)tiollfl. 

One of the originnl methods ndopterl 
to provide eonlinuity of power wrl.S com
plete battery supply for both high volt
rlge and low vollnge, The batlery bllnk 
meanwhile is kcpt. up to slren~th by 
rlleam; of n trit-kle chrll"gc. rm mcdiatcly 
the power line fails, the blltleries curry 
liVer, and, when the power rctlll"llS, I he 
I.rickl(· cllurgl' to the bntl cries is l"CSllnwd. 
All t l\(' 0;.<;(·ntial e<luipmcnt for the main· 
lenan('e of the timc-sigmli m:U'him' llnd 
illo; prim!!!'y pendulum lit the Dominion 
ObsNvlllory is maintilinro b~' thiR flOIlI
illg bauery method. 

The.·c arc, however, ('erlain objections 
tu the use of the AOllting battery. The 
:space required oy bai!eries for fult-vull
lIge supply becomes excessive, particu
larly with the modern tubes which uS(' 
higher plate voltages. Thc fumes f!'Olli 

"lIch it large bllllk muy not be inconsidCl·· 
able I~t lime:; and mllst be drawn off. 
When Ihe chnrge i~ wilhdn"LlI'n, lhl~ 

\"Oltuglll' hnnges fairly abruptly by :lbollt, 
1(\11 per ccnt, providi ng nit thc cells of 
t il(> bank arc good. If any blld ('clls exisl, 
which is quite pos."ihlf', th e change in 

vult11ge fl'o m drnl'gl' to Il() ('hat'go call Ill' 
stilt greatcr. It is expecl ing II gOtXi dcal 
of prescllL-day equi pmen t, to providf' I~ 

s mooth continuity of Oil t pu 1 lI'i l h fluct ua· 
t ions in power supply ('V(,11 115 grcn t l IS 

five PCI' eeut. FUI"(hcl'rnor·c. when !tte 
equi pmcnL is dl.'Signcd for Il ormnl tiO
eyele o]lCm!ion, spe<:inl leads mllst be 
inst:"llled to adapt it for battery opera
tioll, .\ gainst these ciislld vlI lI111ges, of 
course, is t he great adVll111tlgc Ihat tlte 
powel" a,vai lublc to the C<IHipmenl. IH'V(>r 
falls below the battcl',V level , and li"tlnlly 
long continuity of service may be ex
pecte<1. 

Another type of e rnergCIl (,'y for bridg:
iug IlCriods of puwer fa ilu re involn:-s the 
use of batteries nnel :1 GO-cycle, IIO-\'ol~ 

dynamotor or lIl otOr generator. D urillg 
Ilormrd operation, i he hatiery driver; till' 
dYUlllllOtor, which ill UU'n suppl ies the 
required power to the electronic equip
ment. ' ['he a-c li ne opem tcs through :l 

J"cctifi()r to ]lrovidf' t he 1)Rllerics wilh 
chllrgc sufficient, to mainwin the dyna
motm, :,nd also LO compensale for t he 
nOrma I but t cry r\cc!tY, At the momllll t 
of an in t.erru ption in i hc line, Ih(' b111 -
lerics (~on tillu(' independcn tly and main
tai n the dynamotor. HCiiumpt ioll of lhe 
line rctu rns the chllrge cin'uit to ils 
Ilunnal !'ilte, ,\ dynamotor, \\'hich opt' r
ules fro m H 32·volt, blltter), hank, lI'ili 
invol \'C :l. C(Hnpr'll rn it:jc bet wccn emcicl ~cy 

;l nd Dconom.\' of sparc, and equtpmCrll 
dN;igned fo r nurmal IIO- volt , ()O-cyc)(' 
operation will 1'C{llIirc no change, Oil· 
jcctionahle f catUl"t's int:1ude I he facl, t hilt. 
r'ota iing nmchincl"Y requirC8 m,liut .. -
nancellnd ill\'olvcs some noise und vi\)r:\· 
I ion. With all intel"rllption ill 1 he 1illo 
and t hc chal'ge l'cmoved from I!J(' hllt· 
iery, i he volt tlge appl ied to the dYll ll
motor dropi) quickly by one-tenth 01' 
more, and the in put \'01 1tlgr to till' 
equipment also drops . 
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fig .... 2 . Sell.mali< of fh.e 32·~oU d oc, n O.'<O/i a-c 
_ 10< ge"e.olOl" .. , .... d in c""".elian willi eocll of 
Ih (ryllol dock. 10 provide ..... rgency pow ... willi 
lint. delay. While 0 unit of thi. ""tv •• n copoble 01 
operaling 100- " tonsid.robl. lime, limited only by 'h. 
tondilioro of III_ b"n.ri •• , its moin pul'pooe ;. to pro. 
vide <I ye.y qulclt oource of 110 .011. oc to lid. Oyer 
, ..... hart interval requi'ed 10< ttl. IICII·d,i.e .. malar 

g.., • • olor to build up. 

A vlII'iation of the above method, und 
one whit'h hal) hccn placL'(1 in scl' \' ic'c!lt 
tiJ(' Dominion ObSf' l'vntory, illtl ud CA the 
U~I!' of u :l2-volt dynall10LOt' nllt! a bank 
of ICltd cdl:i to pro\'id(' the "C<luired 32 
I'olt.'!, I n this system the GIH:yclc, IH: 
linc il'i u~l'(l to pl'Ovid(> I}()\\'cr for the 
t']('(:tMnil' l'<luipmcnt , 1\lId IIJ80 11 trick ]" 
ch:uge to till' lmttcry. A line switeh is so 
IIrmng('d Ihnl when the power fail:i the 
line is ('u t ofT, l he Inti LNy is /'lI t ill to the 
dyn!llllotor, lind the ~ -c output of the 
dynamotor is cut in to lhe> Nluiprne>llt. 

T he ml':l.'\lllW delay from Ilw ti me 
that the tH' line is illlerruptl'd till til(' 
lill)(' thllt tilt' d.pwnlotor bll i ld~ up to 
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fnll frequ('ncy !Uld ,"oltage> prov~ to be 
about. 0.6 !!CCond. The norlllal power 
supply has to be provided with addi
tional high VOltllgC stomge to bridgc fI

t ime gap of t his sizf'. I n the ('Use of t ht> 
frequency standurds at the Dominion 
Obscrva tory, 8Cven elcct I"Olyt ie condens
ers of eight y miCl"oful':lds provklc ade
quale storage. 

The initia l churgi ng of such it IMge 
condenscr is he)"ond the normal abil it y 
of the ordinary rectifier t ube without 
some protcNion . With fl. resistance of 
&'\y t hree thOllsund ohms ill series when 
the condenscl" is initially charged, the 
job can be handled q uite lI'ell by the 
f:lmiliaJ" tY I)(' 80 l ube. QIJ(:e the charge 
has been made. t he !"csist()f may be 
::;horte<1 out hN!tluse, in short intel·vfl.ls 
of 11 8C('olHl, the condenser wi ll sufTer 
on ly a pllrtin l discllllrgc. T ests in service 
indicate thltt it does serve effccti\'ely t.o 
maintain the high \'oltage during the 
lX'riod of swiich onr. Xo such precau
tion is llC(:('"S&U'Y fo r t he en t hode power, 
si nce t he ordinary type of heater tubc 
lluffcrs little ClllUI,l!;C wi t h 11 power cutofT 
of one second . On l"l'1ltomtion of the 
domestic a -c supply, the line 8\\'it('h 
agai n closes, t ill' dyn:lrnolor cuts ofT to 
await the next interruption, and ill{' 
b;.l1terics return 10 t ht' ir trit'klf' chargf". 

figu •• 3 . A rl"Cordi"g on g drum which .gICl I •• 01 on •••• 00ulM>n per .econd .t.c. ... rhgl ,... build·up Ii .... 01 fh.e 
molor ,." •• Cl IO' .m •• g.ncy pel"'.' wpply i. I ... rhCln .... 11 CI lectlnd . lh. in' !On l ........ !1Ie do", •• , ic: pelwe, .upply 
woo cuI off by pu lling !IIe ... lIch i .... or~.d b y A. Th. inl."'ClI I",,,, A 10 a .... 01 r.quir.d lor the molor generCl lor 
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.upply 10 build up 10 lull l.equ.My and ~allog • . 
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G EN E R Al RA D I O E XP E RI M EN TER • 
The build-up time of O.G second rl}o

ferred to above was measured 011 a drum 
chronograph which is mt\de to rotate 
synchronously at Olle revolution per 
second. The syphon pen can be made to 
record lhe 6O-cycle wave from the line 
at. the point whcre it is fed into the fre
quency standard. When a line interrup
tion is simulated by opcning the line 
switch, there is an immediate interrup
tion in the a-c pattern being recorded. 
As the dynamotor comes up to speed, 
the emergency a.-c supply operates tbe 
pen, showing clearly the moment when 
full frequency and voltage are attained, 
and the elapsed time proves to be about 
0.6 second. 

There are certain inherent faults in 
the use of a dynamotor and stand-by 
battery as an emergency source of power. 
The ordinary switch will maintain it.seU 
over a wide range of voltage, which 
means that the domestic a-c supply 
might drop to a low voltage due to a 
partial short without the switch operat
ing. A drop to say 80 volts, which might 
be quite adequate to maintain a switch 
ill the up position, would be quite inade
quate to maintain a frequency standard 

at normal operation. However, such 1\ 

condition is ruther infrequent., and the 
experience at the Observatory to date 
has not indicated Lhe need to adopt ont! 
of the sensitive type of switches which 
would operate within ver.)' llarrow volt
age limits. 

The emergency power supply de
scribed above is designed for rapid 
pickup. It will, as a matter of fact, give 
continuous service for several minutes, 
or even hours, depending on the state of 
the batteries. NormaJly the heavy duty 
stand-by power plant, which is gas 
driven, takes over within a quarter of tL 

minute, so that the usc of t he emergency 
supply is for short intervals only, 

In the several years that this emer
gency system has been ill opcmtioll, 
there has been 00 failure caused by 
power int.erruptions in the frequency 
standard which is now being used as the 
primary timekeeper at the Dominion 
Observatory. 
'fb. ;ulorrualwlI 0" wh;ch Ih;" .. rtick i.o It ........ w .... . Ul'
plied by J. P. Hendcr1OO11 and M . ~1. Tbo"""'l1 of the 
Dominion ObeervalOt)', alta"·., Ontario. Additional '"-
i<>rlllllt'O<I 0" lb. I;"'ft .... ";",, ouPI,I;ed by the O1_rnlnry 
.. 111 be found in .n .... Iicl. by ~ l r. Thorneon entItled 
'·er,IIa<!.'. Till,. &rviee," publ ........ ill the JII''''ta/1l/ 1M 
R"""I AlITo"" .. WI Socio/tr Il/ CII .. ad4. XLII. 3,1>1' . 10!,... 
120, 10 18. 
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