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VO LUME XVI I No.2 

IN T HIS I SS U E 
/'''&C 

UKCKNT PKIOKIT V 
O KU!'.K;; 0.' I NT!'.K

I'..!IT TO H tVF.K;; 01' 

en EQI.lII'\I!'.~T , 5 

J ULY , 1942 

BRINGING THE BEAT· FREQUENCY 
OSCILLATOR UP TO DATE 
• OF TH E THREE COM MO N TY PE S 
OF AUOIO - FREQUE NCY OSCILL A
TOR - the luned circuit, the hcut -fre
quency, and the degencrali\e or resistance
tllllcd-----each has cer tain inherent ad,'anlages 
"hich make it preferable to other t)pcs 
(or certain applications, "hilt: eaeh has also 

certai n disadvantages "hich must be eliminated as far a8 possible in a 
pnw lical design. 

The 1.lC'II I.frequclwy oscilla tor, in parliculur, is. charaeterizcd by the 
relative s implicity" illl "hich the frequency call 1.Ie changed 0 \ cr a "i(le 
range by 'Turring a single oonlroL Furthermore, \\ iLh reasonuble design 
precautions the oUlpll1 o f such an oscillator can be made subs ta nti ally 
C01l5 11111l as the frcqut'ncy is varied. These ' .... 0 characteristics make the 
()cat.rrc(llIcney oscil lator \I e ll suit(:(1 for nl(: jl~lIring 1he Ircql lc ncy re
"' 1)('Inac of amplifiers, filters, and other COllll ll unicalion nct\lol'ks, lind, 
for this application, it has almost completely 61Ipcr&:(led tllc older 
luned ·(.'ircu it I) peA 

On the other hand , the bca t.frc(llIcncy osd lla tor has e('[' tai n inhercnt 
di lW.lh :lIltages "hiel. IIllls t he o\'crcOllle in ally sa ti!;.factor) de .. t!;,"!). ]11 
Ihe firs t place, si lll;c tbe output freque nc) is obt:tilled h) heterodyning 

F ICOK e: I. Prou('-I "if'w of 1 he TnI'; 9IJ.A !leu r. Frequency Oscilllltor. 

, 
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GENERAL RADIO 2 

1\\ 0 !.ighcr-frerJucut'y osci llators, un) 
gi" cn pc reClllngc drift in onc of theS(' os
cillators "ith respect to Ihe o ther \,ill 
clmsc a Illlll'h higher pe rcentage drift in 
t he out put frcqucllc). For ins tance, 8S
suming I.hat the high-frequency oscil
lators are opera ting around 100,000(,) d es 
ami one of them drifts 0.1 %, or 100 
c)c1cs, the drift ;s ,11(' 11 C(lu ivalcll ll o 100% 
for 1111 Ollipul frequency of 100 cycles. 
This was 1I0t an 11111;0 111111011 occurrence in 
earlier types of bea t .frequency O6c;lI lI
la rs during the \\ Ilrming-up perioo . 

The second IrouulcM)me c.haracter. 
istic of I,he hea t -frequency circuit is Ihe 
" pulling_in"e fTcf' I. /\ 8 Ihe beat frequency 
;s lal.cred , any (Ii~c l coupling belv.ccn 
the 1"0 higb.frNlllt' III ·Y oscill ators be
comes more serious, 6in(.'c onc os(' illalflr 
tcnds 10 pu ll the o lher into s te p \\i lh il . 
l\t fn:q uencies above that a t \\ h icll Ihe 
o;wiliulors uelllall) lock in tOh'C thcr, this 
pu llin g iu cu uses /I serious d is tort ion in 
Ihe Ileal wa\'eform. 

A third disad\·a ntage of the belli· 
frequenc) oseillutor is that the beat fre· 
quency is general!} obt a ined a t a fai rly 
low leve l ami IIIUSI he amplified. H the 
oscillator is 10 eompclc with olher 10\\' , 

distortion Iy pcs, such as, for iustalu:e, 
the degencrllti\'(', tile design of Ihe am
plifier itself is a n illlllOrtanl proble m. 

.In older (I('signs these factors seriously 
limited the performance of t he 08f'illator, 
but the tools 1I\'lIi luLle to the modern de
lOigller, s lIeh as improved cirCllit ele
lUelllS, new lIli~er tubes, and low. 
d istortion amplifier cireuits., hllve Illude 
it 1)058ible 10 eliminale the m in the de
I!.ign of the lIew TYPE 913.A Bea t
Frequency Oscill ator. 

This ins lrll lll('lIt was deve loped pllr_ 
lieulllrl y wilh the idell of providing the 
LeSI-halllucc(1 desigll possiLlc at the 
present lime, und ill operatin g charac_ 
terist i('S it bears liltle resemblance 10 Ihe 
onlillary type of bcat-fre(lue m') oscil· 
lator . Among its importanl {cal u.fCS are 
l:olI \'enielloo and t' IISC of freque ncy con· 
trol , con$llInl OUlput volt age, II hi gh de -

"'ICl 1111. 2. Rear vie .. or the O!!CiUator .. ilh tlu&1 co,' cr r ... nlOv~1. Notl' l hall"l_ 
anti r .. ~ a..., I'uily aceeMihle. 
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f'IGUI'I> 3. Vic,,' of Ihe 
eaRt.metAloscilla tor 
hou~illg wi lu cover re
"'OVed lo abow the two 
oscilla lor circuiu. The 
U6e of tltlJllicate p~rUl 
and the .,.mmeITy of 
eo"~lruction abo" t the 
center 6loicld hell' til 
equalize the I.emp;,:n
lure codlicieu18 of the 
two 08cilllltOI"1!. 

grce of s tability, and low dis tortiou. It is 
\1 ell a{lapled for runnin g fre(luc ncy dl ar
actcris tics (\lith a recorder, if desired) 
and a lso for all normal lYl)CS of distor
lion measuremcnt ... 

Since price and si:.:e are also of im_ 
portance in ins trument tlesib'11, 110 at
tempt was made to utili ze temperature 
control or other awkward , expensi,'e sys
tems for maintaining stability. Ins leatl , 
the circuit cle ments the mselves \\ere de
s igned to have miuimum te mperatu re 
coellicieu ts. This necessi tated firs t a new 
design for lbe oscillator coi ls. In IIlese 
coi ls tbe dus t oore is supported by a COil _ 

tiuuous threaded rod . which is sup_ 
ported ill tbe SaUlt' manner at cach end 
of the ooil forlll , lIence any differential 
ex pansion between the coil fo rm itself 
alUl the roo produces equnlnOtI opposi te 
forces. so that the relative l)OS ition of lhe 
core does not shi ft. 

The fi~ed oondcnscrs lire of the sil ve r
lIlica type alHl arc motUlted directly on 
oPl)Osite sides of a shield scparu tin g the 
oscillator compartments, The two CO Il _ 

denscrs are tllOS llIain tained at subs tll ll 
ti nily the same temperature. The ascil 
lat,OI' circuits are l:o lll ai ned ill adj aeen t 
sectio11s of a cas t -me tal s h ield, so 
that their tempera tures re main appro~
imnlcly the same. This is iHIJKlrtll ll l. 
since it is rcla tive dri ft bet'leen the t llO 
osciUator8, and not the ae lunl drift of 
ei ther Olle, "hieh c hanges the bea t 
fre(lucllcy. 

Finally, in order to rcducc so fu r lIS 

possible any re rnllinin g drift, each osl'il· 

lal or is checked in the calibra tion la bo
ralory throughout a II anujng-u p cycle, 
and II tem perature-COlllpensa l ing I;on· 
llcuse r is addcllto the ci rcuit to cancel ou I 
so far ItS possible lilly residual tempera
ture drift. T he resul t is tbnl the 'I" '1'E 

913·A Oscillal or \\ ill , 0 11 the ave rage, 
drift onl y a fcw cycles bet ween t.he lime 
it is turned 0 11 and Ihe time it hns 
rCliched eqlliliilriulll, when o lJCratin g a t 
normal aUlbicllt I'oom temperalure, For 
mos t purposes the drift. is so slight thaI 
no readjustment o f thc eal ibratil:m wbaL· 
socver is required. In sta bility, there
fore, the TYI'I'; 913-A Oscill a tor is secoud 
among conullcrcially a,'ai lable trpes 
only to the bes t of (Iegenerati ve osci! 
llitors· and ror most pUfJ:Kl5CII the s tu· 
hility of this !.Jeat-frequellcy oscillator is 
mom than adc(lu8te, 

Ln the past. bcat-frequency oscillator 
designs bav(' included buffer a mplifiers 
between the oscillator and the lIliclOer or 
moUulHtor, in all attempl to prevenl 
pulling in. In the T\'I'E 913-A lISC Iu.s 
been made of a ile o f t he newe r pcu lagrid 
converter til LeS, which. when comh ined 
wit h suilaulc grid-bias circuils to pro
\'ide lhe proper square-Ia\\' character _ 
istic, gives suhstan t ia lly 4listort;onless 
hclerooyn ing aetiOIl and a l t he same 
time good isolation beh. eel1 t he oscil
lator circuits, The circuit usctl ill Ihe 
TYI' E ~13·A is a 4·onsidera Lle simpl,ifica. 
tion over pre"ious low -dis tortion beat 

. t~,w-".ke<1 dcl ..... 01I.·~ (_i"' . ..... ·.~ned) _ilia • ., ... 
... Ioil. " ... r .. l r,... ",on1 pur_ • .I" "..". in •• " ... 1. bu. 
.,Ib .... Ih •• 1.bil'11 ..... 1 ...... .1;,,1 ..... 1;., ....... 10 .. mi ... , k u_ 
.-.ed i" y;"w .. 1 .he '1"" .. r oj",,,,. uoe<! .".1 ... hi.h i •• b • • • 
........ 1;. or..-.... l." ...... ~ '1{>5. 

3 EXPERIMENTER 
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GENERAL RADIO 4 

oscilla tors, anti )Cl pro, ides substan
ti all y bettcr performance. 

To pro\ ide the requir~d output volt
age II!I{I pov.cr II high I) de~ucralive 

IHuplificr is used. It includes Ii ,'uellum· 
lulk: phUBC inverter ami a push-pull 
output, s tage, fceding a high-qun lit y oul
pill transformer. Distortion ill tlw alll
plifier is t:ollsiderably lells thun 0.05% 
throughout tII061 of the (requeuey range. 
Tile OU lpu t impedance is 550 o hms. Tllis 
value ",us chosen IiO that the osci llator 

coult! be usc(1 equa lly " ell \liLh 500·ohll1 
aUlI 600-011111 c lluipmcllt. 

Other circuit refi nemen ts include plat e 
"oltage regulation, a L·()Ilstant.illlllCd. 
ance volume con trol ca librated directly 
in output I)()\\cr in terms of db wilh rc -
81>cCI to the s tandllnl reference le.eI of 
1 milliwa tt inlO 600 ohms, alill a simpli
fied ?.cro-ooili. iuJiClllor cf)lIsisling esscn
tiall y or II slilall gas-filled tLlbe. The 
ins LruJIlc ul iii a lso c (luipJ:lCd '" it h a gear
drive dial, "Itich can be connCCh::d read-
ily to reoonling 
required. 

equipment when so 
- II. II . ScOTT 

SPECIFICATIONS 

Fr.~uencr Rani' : 20 to :.W.OOO eyelet!. 
Fr.quency Control: The main con tro l ij en
"rll' o:J from 20 to> 20,000 cyelee Iocr l!O!t:ond ll.nd 
hll, " IrUl' logarithn.ic freo'J"I!rley ..ea l". The 
101111 IK:II le I"ngllo i8 a lll'rOXunale1y 12 inchee. 
The crro.·I;", au@; le of rotation it 2 Woo or 1:t00 

per d«: .. de of froqueucy. 
FrtUlncJ C.llbrallon:. The calibrlltion rll" 
Le f la"dartlhetl " -ilhi,, I c,de al any l imfO loy 
klling Ihe iu~trUUlenl to ~ero I",at. The eil i. 
il,ra tiun fOr the fM:(IUcncy contrul tlial Clln ~ re
lietl "/"-''' " ' itllin ::\::2 ({;::\:: 1 cycle after the oecil . 
11110. IlIiI l;.een correct ly se t to "ero bell!. 
lUG lut Ind icator: ,\ IIC<III 1111111' i& lIocd 10 
intlk"le zero 1>Cllt. 
frequenty SlIbllity: Lmproved tlet!ign IIf Ihe 
08Cilt" l.ur e,n:u'l~ IIU<.I Ihe u~ of te l1lperature
OOltlll-enu le, 1 elll)acilotli aud inducunt. .. ·• rClluh 
in I". lJn,,~ualty high degree lJ( stlluilil,. 

Oulpul Imp . dance : The ou tput irnL.oonnce is 
S50 ohms, <:i . her groundt..od Q<' u .. lllnCt!(l-lo
grou"d , .ntl i$ e.o.cnl'lIlly coniltlltr l .... gardleu 
or tlu' on'f"l1 coruml 8eU..ing. "ilh IOlld illl
Iletilln"eII 0 !!OOO 01,,,,, or ICSII, Ihe oulput i~ 1.0111-
anced {or all 8ellingt of the ouq'"L ...... lIlro]. 

Wilh higher It)ud impL"lauees, "nhlllllncu '11l'Y 
Ql!cur III 10"' lI<:lIingii of Ih" ou tpu t Ct!l'lrol. 

o ulpul Power : 0.3 .... 1111 III""i",U'"' 
o u Ip u I Yo II a I' : AI'l'ro",mll lely 2S "oILS open 
rirc"it. "' or a m~ leboo rCi!i~t" 'e load .1 ,1' ou lpul 
•· ... lllIge "ari~ I,y leu l lo an ± 0.25 db 1"'1 .. ...,11 
20 alld 20,000 eyelet!. 
Oulput Clnlrol : The 01,11",1 conlrol is cal. 
,urlltoo i,,_du re(crr ... od to I "'ilIi .... tt inlo 600 
oh ",.I;. The total <anile ill (rum +25 10 - 25 db. 
~ I w e lo rm: \\hell the OoICil lalor ill u]>eraling 
1111.0 a malcherl 10lld Or .. load of hi "her im_ 
pooanee, dr" tOlul lI .. r lllo llic t..'OII1Cl1' i~" IIPj,roK
''''" lcly 0.2'IQ from 150 to iOOO cycle~. I elo ... 
ISO eyclC!! the hurmol1 'C cu"telll i "cre"",,~ 

IIligll lly. relld ,in); 111 .... ., \ 2 % III 50 e)cleil. \\ i lll 
Ihe "01""",, t.'On trol lutllt.,,1 full ) 0" . the har_ 
mouie OOIllCIi I iSIlPl'fOX;mllldy dou hled .. hell 
~hc ')r;Cilllltor is ol'.,ntt.'ll in lo an utrcmely 10" 
""I,edanee. If, however. Ihe volume control,s 
IU"I(:d 3 oJ], or mor., helo .... the III lIx,m"", !!Ct
ling, t he 1011,1 ;mlll. .. lallce I, ad nO errecl "1,,-,11 Ihe 
1O·1I" .,{or",. 
l - C Hum : The a-c hum;8 leu Ih"11 0.05'( of 
Ihe oul l",t ."lllIge nl II Ii lie fre tlucuey of 60 

FIGUlut I. Schemlltie circ"it t1iag-rum of lloe Tn r. 913.A Bc~ t .Frc'l"cncy Osci llalt) r. 
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cvcl/:8, anti ito IC$! I lulII 0 .1('10 a t l2 ey,'I.,.. Since 
I I. .. \'o lu,"e eon lwl if in the OU l p U' circui t, Ihe 
hum Ilcrrnntagll d ()C8 n ... t inCl"ell~e for low ou l lJUt 
~ Ol lll gCil. 

Temperatura and Hum id ity Effe cls: L..rge 
chn ngc~ in IlIIlhicJlt leml'erlllnre HnJ humiu ity 
"eces~illl te a ~"dj ,,~t nw" t of the 7.crQ- I ~1l1 
&f" ttin ~. Il igh t em l'cr"lurf.'e 11",1 humi(l i1 r ca lise 
II " Iighl incrf>alle 111 ,l iHnrlion a",1 a ~I igh t ti e. 
ercaBC in ""'I'"1. 
T e r min a I $ : J uck. tC>I' I,iu ti in-S" l}()jj ls willi 8tllOd . 
It rJ ! 4 ·i nch ~ 1 '3cin" orl, Ilro" 'lh ,,1 on lhe 1)8l1 el. 
A J"ne~ I!.f>C kcl "mY p'ng flTo,-j, l" d upl icate oul _ 
I'"t t ~ rlllj"al s on Ih" hlld: o f the ;nH rUJU cnt (or 
relay.nck iniilll llUl ioll . 

Mount !n, : The I,and is desig l\ed for numliling 
un U 19·juch rel"y rat;k. hUI remn"lI hle .. ood en 
t llt15 Qrc $ul'lll i ... ~ 1 0>0 lhal ;1 m oy he "setl 1:< I'l1ll1y 
.. ,,11 on " l"Lle. 
POWff Supply : 105 to '25 v ... hs. 40 to (,0 
t;yel« IIC. A sin'l'le d ""'g" in the Cf")lInocliuns 

TYIH' 

5 EXPERIMENTER 

10 the I,ower Ir~n9formcr allo ... ~ the inSlrll rnc."t 
to L" 116'::.1 on 2 Hl 10250 '·oFt". The tota l ':Or, 
sumplion Ii:! aboll t 100 watta. Si"ce the ....... il
I .. tor cir"l"' IIi u "r.~ elfuipl,C(1 .... i ll, ,·oh llge regno 
lu lors. t he cho n:,:e in "utput wi th po" cr-su/,p' r 
" o ll"ge iij lleglig ilJle. 
Tubes : 

2 - t ypc 6SK7 2 ~ type 6V6·GT 
l - tnle 6SA7 2 - 1), l'e 6\" 5.(; 
2 - t YI,e (.S F'S 2 - type Vn . ISO.31) 

1 - 139·9·19 Noon La n'l ' 
All are 6ul'plied wi lh the ins t ru Dlent. 

Acce SSD r les Su ppll .d: A ileven.fOOI I)(In· 
!lectin!; corti, II ",ultil'oi nl C.O"" L-etor, lU lll dlHlre 
fUJ!ei alld I,ilol lump lire ~"P I, l ied . 

Dimen sions: 19}s )I; i 'I}.( )I; 7 ' ~ ' "t heil. 
", ,·cr-o lL . 
N.t We ll b I:35 1)0.mds. 

I'r io' 

9 13-;\ I Bell l .Fre'luency O..eilLli lor . ... I C", ItUI, 1 8260.00 
· " h,. I".'. " n..,." .. I; .... " .~d "nJ .. "."~.,, • • ,.. , ... "","';e." l'< lo!,ph",,~ a" J T~Ie ... "h Co"",.",. .. Iy (,.,. " ,m •• ,,,,,, in 

'_~f"I'''. ,,, ... 'i, .. .,,,,. "'~'.""''''~'''' ,,,," n,, '".,rue';"'" . nJ d~'~ ~',m'. " ( ...... k id I)U'~ .,,,1 .""li ... ..,;.,,,..,. 

RECENT PRIORITY ORDERS OF INTEREST TO 
BUYERS OF GR EQUIPMENT 

QUARTZ CRYSTALS 

• 0 N MAY 18 the Director of fu · 
Ilustry Operations of the War Pr()(im;. 
tion Boa rd issued Gene ral COllsen ' 8tion 
O rder No. M · "146 bel:8use of the shortage 
of qua rtz crystals wltidJ hus been 
urough t ahou t Ly increasing de mands for 
crystals and o thc r fo rlllS of quar tz in 
,"()Iuwc.tion wilh the Na tional Defense. 
I>arug r ll ph (g) of this order, given below, 
indica lcs t he res trict ions which have 
been plof'ed 0 11 the sa le and use of quar t z 
by t lo is Conse rva tion Order and con
tains lhe Cf' r t ification which mus t iJc 
furnished to us hefore deli very of equip_ 
men t conta ining manu factured forms of 
Ij uart z cr)s tals can Ix: ma,le. 

Section 1218.1 Ce neral Conservation 
Orde r No. M ·146: 

" (g) Uesll" icljof! .~ Qf! Usc. After the e f· 
fective ,l ate of I lt is .... Orde r, CXl."Cpt as 
specificall y aUl hor i1.cd by the D irec tor 
of Industr) Opera lions, no Person shall 

consume or process Quart '" Crys l.al ll ex· 
cept in t he manu fac ture of: 

(I) Radio oscill a tors and fillers or 
o thc r produch. fo r usc in Implements .If 
War. 

(2) Hadio oscilla lors and IiI lcrs for 
IISC in radio S) s tc lUS to be. owned, us.:d, 
and ope rllled by Fc(le ra\ Agcncies. or by 
commercial ai.r lines, 

(3) Telephone resonators, 
(4) Optica l parts for usc i.n Lm ple_ 

ment .. of War; 

and no Pe.rsun shall purch ase or accept 
delive ry of manufac tured forms of 
Quartz Crysta ls Cxt't: p t for use for pur, 
poses for which manufll l: t ure thereof is 
permi tted under the foregoing pro
\' isions of t his paragraph (g) . Any Per
SOil who cons umes or processes Quart z 
Crystals as aforesaifl, shall rC'luire he
fore the nl lIll u fac t urcJ forms of Qua rt z 
Crys ta ls leave bis l}QSscssioli lhal t.he 
purchaser or transfe ree thereof ma'-c alld 
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GENERAL RADIO 6 

dclhcr I I) him, or cmlor;;.e on .h .. pur
eha;;.e orJ t'r 8 certifica te. manu all y 
signed by 'he purchaser or Ir ll ll"fcn ."C OT 

a rt'SflfHh, iLle official thereof. in 8u!Js ta n
liull) tilt'. follO\\ing fOfm, 10 ,\il : 

The uutlc.rsigncd hereby ('crtifics thnl 
ht: is fll lllil jll.r wit h the tcrllls o f Conse r
Ylltion Oruer M-116; and Ihilt the lIIan· 

ufanuretl forms of Quart'" Cr ystals co\ . 
ercd by tbe a{'collll'an~' ilig Order of C\'Cli 
da le ~ha ll be used o lll ) fo r purposes [>e T

milled b) t he terID6ofsaj.[ Order \1·1 46. 

Dale,1 .... 

i\a l1lc .. 

B) ............. . 

Such ce rtificate sha ll CQllJi lilulC II ft ' p

N;8(: lIlIuion by the purchaser 0 1' trailS

Ceree 10 the consumer I)r prOt.;el!SOr lind 
to the War ProJuction l10anl of t he 
fa!: l!! s ialed there in. The {'O ll ~u nlcr or 
proc'essor of Quartz Cr}s tals gbalille en· 
titletl to rei} on surh repre8ell1ution 
tlOlcss he knows or lias reason to belie ve 
it to Le fa lse:' 

Sc,'cral ius truments whicb Ge neral 
nadio nUlIIufaelurcs, such as thc Tn' l;; 
736· \ Wave Analyzer. Tnt,: 620·A 
Il c tcroll Yllc Fretlucncy i\l c lcr, C LA SS 

C·2 1· 11 and C l.ASS C· IO FrCtJlu.:ncy 
Standards. Dnd othe r {requClwy mono 
itor .. , use t'r}s lais as fillers or oscillators. 
k(:ordingly it is necessar} for our cus · 
tomers onlerillg these ins trulIlen ts to 
eOlllply ",itb the res trictions of M .j ·16 
li nd 10 furnish us \Iith a signctl rertill . 
cnt ion before E- hiplllCn t CU ll be scl ledulctl . 

END USE 

l'rioriLics Hegulation TO. 10 es tab· 
lished un Allocation Clu .. !;ifil'alioll 5) 8. 
tCIll "hieh has ~n desiJ!l1ed to pro\ ide 
a mCIt " .!! of idenlif}ing the u!tinHHC uses 
and u..ers of \ arious products 8ml ma· 
terial!! as \\1, 11 II:S a !lIea n" or tra llSllIilliug 

such identifications dO" 11 through in . 
d us tr} 10 originul s llpplit·rs. With t hc 

informal ion so obt,aiued it " -ill be pos· 
sible fo r the War I'roductiou Boord to 
allocnte malNia h~ more wise ly anti to t'('. 

duee the rules a lld forlils II hieh now 111115 ' 

be u.sed for allocation puq)O.8tl!l. The Neg. 
II/arion prol'idC$ that fll/ /mrclmse ot'(/ers 
or COll tructs, other t//flll. retail, p/flCCfl 
(lJter }IlIIC 30, 19·t2. must hm:e indicalc<1 
0 11 them the (lp/Jroprim(' AII(I(;alioll Cltusi· 
[tCl1tiOIi Sy mbol am} Pllrc/lClser's Symbol, 
Furthermore, a ll ortleM:i. rega rdless of 
wheu placed , " llich ca ll for deli \"ery 
after July 31 must nlso ('an y these 
Ii) mools. Cus tomers ",' 110 bave a lready 
placed orllers for delivery afte r July 3] 
nUlSI, before tha i da tc, nOlify the 
supplie r of the appropriate symbolll 
a rpl ying on such orde.rs. 

For the l'onycnien(ltl. of our cus toUlers 
we are lis ting below the various Alloca· 
lion Classification 5) lll ools, "itb a short 
description of material covered. 

Al LOCATION CLASSIFICATION 

( NOTE: T he 11), ,,, 1..01 " .. " ,I",re 1111 1''' no) relation 
tu "nler of i"'I~)rtll""e,) 
Allooulioll 
Spu l.ol Mt llTARY 
1.00 

2 10 
2 20 
2 3 t 

2.32 
2 33 

10 
50 
60 7. 

.80 
~I 

CLA:;S 1.00 - A] ItC It,,\ v r _ PHO. 
IJUC1'lOl\' AND \1.\t N"TENANCE 
(oom" lete e' eel'1 fQr II rma men t ~/l(J 
'''01111''11;1;(.0 - u appro.'w by Ihe 
j oi,,. ,\ in:r,.(1 f'.,om miu ed 

CLASS 2 00 SIIII 'S. PHOOUC· 
TION A ill \) \1J\1 " n : NANCF. (com . 
plel .. a<'cpt for IIrnulIntnl "Old a"' 
n", .. ilio ll ) 

Battl l!l>hip.o 
\i rcr ll fl e .. rr;cr~ 
E$Corl "e~!lCI,j {M ireraft1. eo,n], a l , IOIlJ,'(t 

I ra"; I,or lg. "'1(1 comlo". loaded enr/;:(. 
~ hil'~ 

" a lrol ."""..t~ 
Lam]i,,/;: enrt i lldu,]j ll ~ Ihe fnll""illp 

'J\,e~: AI'\I . \'1'1.. Yl'L lailio. 
I'l; ' h ·r;;. IIrlilltr, ~ ig hl er1l. landi,,!! 
ltnll l ~. ~ ul .porl 1",,,l ll1g ],UII l!! 

Light crui~ 
DeI! lrftycr1l indutlin ]l; eIICOrl . ·~tB 
StlLnw ri""", 
A II .)ther 1\1._ ", f n a> al ':raf' 
n('l'a; r~ lo'all ""u , .·_ ... t~ 
511;1'& fur \l arilime C .. m""i".,iou 
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-

-

, 10 
3 20 

110 
,I 20 

I," 

14" 151) 

"'" 17" 
... " 
5.10 
5 20 
S 30 

~AO 
5 50 

" I. 
"'" (. 10 
I, 50 
tiM 

6 10 

6"" 
(, t)(t 

1 , 10 

'i 211 

-; 30 

7 UI 
.. 50 

(.1.\553 00 - VEfIIl.L(S - P!lll. 
m (.~nON Ai"1) \lA INTF:NA '\CF. 
(colIIl.lelto uerpl for lIrllllllllt'111 lind 
IIm", .. "ilio,,) 

T .. "k ""J armOC'et1 ,-.,hidK .. II I) l''''' 
' ehidH. ('«eepl ra il - 1I 11 olllt.,1' .. nli

ta .. ) ')f>C" 
Cl.J\SS ~OO - A n \li\' II:: i\T AND 

,~ E \ I 'ONS - PHODUel'lON AND 
M \ I Nl'F;1\ANCE (CUIIII",-t e lIIo"nl" 
lind rd"I~.J C" lui l"'ll'.I1 ) 

Aircraft 
\n l; .aircn,f •• ),arrllge Lalluon <-'(lui I" 

menl. \. A. I!eIlrd,\ i"l.t6 
,\ rliUer} including I'a;{'",.y a",IIICII~"'"' 1 
Fir ... ""'"Irol. 1I111Y1>ei! 
'!"dull" 1E1IUlI - gro"",I, han.1 ~r"l.$ 
i\a\ III. :lIII>I~ 
TII"k~ ~1\l1 .,ui-tank 
~ 1"11,,,,,,, of.1I nth .... 1~-I'eA 
CL.ASS .. 00 - AMMUi\n' ,01\: 

I'ltOOUGTION AND \IAII''I'E
NA '\CF. (00"'1'\1'10: ile",~ ) 

A"""unili'}II 20 mm. and a l,o\'", 
'\nom"ni lit)n. ! mall arnlll hdow:!U mm. 
110",1,8, ,Iq.rt, charges. n1ine~. lind lor_ "l ... I()I";! 
I' ropdln"u;. chemil;a lil. e~I 'IOI!i,'~ 
Pyr" lechl1if'.lI 
CUSS 6 .()(1 - \\AII EQUl I'\l El'iT 
~l\n SUI'PLIES I'ItODUC· 
1'10'\ \i\O \IAI t\TEi\ \ ..... CE (emil' 
"Ielc .. illo rdale.! equil"nenl ) 

Che."iea' " 'a rfare "quil'm""1 .. lid 8UI)' 
1,li, ... 

1.:10Ib'''l/. ge.,er,,1 ~ul'l'liCII_ II 1lt.! .,,1,. 
~ i~I".,,;,e 

'I arl,inl/' """I' reproduclion_ anti ('Ito. 
lo" r,,/,I,;n <:qtlipm,," 1 

, !", I,ell ~ui/Jrne" l "Ilt.! ~upl' liM! 
" !,I;l ary fod, cnn~lrueliUII <M1"il",,""1 
,\!iliIHr} r",jiu II.HI "ir" oo ... ",,,,,jcll· 

.;UII8, "nt.! Hadar fir t·h~·lr(l,,;" CIIU;P' 
1110'111 - a ll IYI';:.! 

\Iiliurf rllil .... ,. i"cltl di,,~ rllil w!hiclL'I 
."t! hr;,I!; •. t"<Iuil'",cn l 

SUI.plil)! lind « ,,,il,,n,,nl "II nll".r ... iI· 
;I"n 1)11<'11 

S"PI,I{,"" "nd ("I"il'" ... nl "II nlh"f 
CUSS" 00 \\ ,\It nCILITI ES 
CO~STHUCTIO~ \Nn / OH 
\I"''''TE"I/\t\CE 

I\ir foeld ... 11,,_. e""'p", COll~ 1 t.!<,ren~. 
t1",>ou, r.~rl~. 1lI"' ~' y~ r'I~. I"""'" .-Ip. 
';(1"" C"'lIi".·" . ~1 L. S. ,\ . 

"ir focl,I .. , h,,~{'t!. t''' ml'~ ' C.lllSI ,I,.{r"~.'. 
tI('I 'OI_, forl$, navy raub. loflo!lJI. ~Iu· 
li(",~ o,,' ~i,le Contin"n!" U.:S. \ , 

\ I u"ilinn~ ",all"faeluring fa,·ilil;, ... ""d 
I"'U\ ing J:r, ,,,,,ds go. ('rtlmf'nl 
,,"110:.1 

I ·~""nu. Callol 
S";,'y.rd~ .u"J ~hi 'J r",.a;r faf'ililil'li

j,t'""rll""'III ..-. .. nOO 

IHDUSTRIAL AND CI YILIA N 
U .... \ :"S 8 flQ 11 ,\\\ \I \TEIlIAI S. 

I'IIOOLM' IOt\, A1\1) 1'1(()r.E:'i 
51 '\1,; 01" 

H 10 

820 

'90 

7 EXPERIMENTER 

AU ."('hl~. 1'f'ltlnCI;"" (;.och .. li,,!> mio. 
i,,!; ). !"'''[IIII~ . 1I1lt! I,rocet!!';ni: or 

All c1"·n,;c"I,,.prndlJcl;on. ""oJ procd" 
~ ;"g IIr 

All oll"'r r,," ",,,I('riull', I'roduelion, and 
"rtlc,._ ;ng of 

CLASS 'J 00 1'0\\ E ll . LlGU'!', 
AND III~AT 

<) lU EJl"Clrieilv 
9 20 Plltrolcu,;' 
9 30 Coni "".! ,."1..,, 
9 W Gns 

C I..:\55 to 00 TIU NSI'OIITATION 
10 10 Ihilroud includ;n, uth"" "nd ;nl('t. 

IIrb"n 
10 20 '\1IIomOI;\,,, 
10 30 Hmltl!!. I'lrt'O:'l8, NC .• <.-onslruCliuli I1l1d 

mainle"""'''' of 
IU 4{l \\ aiel' Irllll"I",rul;o" . ;"..,huHn!:'! .~,,'. 

struelj"" of pri ... lel,. owued ~h;I" 
r·r.l~ 

10 5(1 A;r I ra"~I .. ,rl"'ion 
10 .90 All o lher IrI'n ~ f"'rl"I;\JII 

(:L,I\ SS II 00 r::cnl\I UN ICATION 
I I [(I '1'"1"1'1.,,,,,, 
I I 20 Ha.I", 
II 30 Tdegrallh 
II 90 All 011,..1' ,·u,,,,,,,,u;Cltli<lU 

12 10 

12 20 

12 3U 
13 00 

1100 

15 ()(I 

1(. ()() 

11 10 
17 211 
111 00 

1900 

20 1\1 
20 20 

21 IU 

CLASS I::! 00 PUBLIC IlEALTIi 
1\ i\O SAFE'I" 

SIl"i lary unt! heAlth lyl! l t'II' and rn· 
ei liti,.,; 

lIealth "'l"i,II"el1l lind iI"l'plie! in_ 
"Iudin!; ("'ooou~1 eil r(' 

i'uhii(' , .. fely "',Ui[IIII,,"1 .. ",I M'l'l'lie<! 
C I.A SS 13 00 - AG IH (;UL.TUfL\ L 

EQL'II' \ '! El\T /1"1/1) SU PPLI ES 
CLASS 1400 INDUSTIlI "L 

FOOD 1'1l0CESSI i\(; 
C L\SS [:; 110 \\ E\nII\C 

\PI'AIIEL 
CL...\SS J() 00 E(tlll'\lE.i\'1' Ai\D 

St. !'!'!.1 E,., FOil I IOl.Sf:1I0 LD USE 
C I .... \ ::-S 1100 EI)LC\TION" \ NO 

I'\FOH \I \T ION 
Priul;":: a",1 l'"bli ~llIn~ 
[d"COIlinn 
CUSS IH 00 II ECIII-:'\ T I/J':-' 

\:\'1) '\\lU~E\lI':NT 

('~L\~~LI19E!f Fo :iQ~V;,~~i~\~ I~ I) 
CI .... \ SS:!O 00 \lAr.tII NEH ' ANn 

EOL !P\lENT FOB l "UlSTIU \1. 
USE 

\l ch l .. nrkillt: "'1I,·I,inl·r\ 
.\11 olher ;lIcI,,,I;II~ ",1,,~. conhlrnl" 

liun. ~I ... -.;,ill "nd g('.wrlll ;ml"~lri,,1 
(;L-\SS::!I lIt1 '\E\\ IIlll .I)IM;S. 

r.O'\STHLGI' IO'\ Of' 
n,,;t.lill!B fur nllmur""lnri"Jl: a ... 1 NUl' 
"1l'1'(!;a 1".r, ,,O!!f'II, l"<ln_lru.., l;on of 

(r:anf;,!Urd (m fJI.'l/(' 8) 
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GENERAL RADIO 8 

2 1 2U All Iype!! of ,',,·cll;fl~~. conal ruction of 
21 90 All oll ... r I~' r'e" of hUII.I ;ng. cn" slruc lion 

or 
22 no CLASS 22 .00 - 0 1'F.HATI NG SUI' , 

PLI ES ,\ NO BUILDI NG HEPAIB 
AND MAINTENANC ~: 

23 .00 CLASS 23 UO - ALL OT IIEB END 
USI;:S (l'~..rud e;! all snlo'K8@cmhlk'1l 
,,,,(I pllrl ~ goi ng jn lo finished ,Jroducts 
(."O"''''g .. illl the Hl her c1/1018e!< ) 

Five different Purc!Hlscr'lI Sy mhols 
are used 10 ;lUlic8 1i) Ilw e nd user oe the 
ll111lc r ili l. They arc: 

Uni l ~ .. 1 S t ll l.'~ Arm} . ... . ....... USA 
Un; ll...! Stal e>! Nav;' .., ... .. USN 

( InI:I"d ing- \ IIritirnf' Conull i;!l; ;on) 

Lcru.l·Lf'lI !Ie , 
Olher Fo~c; g" I'''rd l ~~et~ . 
Domest ic Purcl", 'lf'~ . 

!.L 
FI' 
DP --. 

The8(l symbols mus t be passed on fro/ll 
supplier to his I'o uppliers, c l('., even 
though the Al1oc'ur;on Clussifij'a tioll 
SYlIlhol may change. A cOlI\plct~ COP) of 
t he Hcgulation. logether "ith dc tai lc(1 
i"formation 011 t he various s~ mho!s to 
be u~d by differClI 1 users and illflustries, 
has been rcpro<llIeed by tl lc Chlullhe r of 
Commerce of t he Unil ed SlIIl cS III 

Washingtoll tinder t he title. "A llocat ion 
Cla.ss ifica tion Syste m." 

- M ,\IITIN A. G IUI\N 

MI SCELLANY 
• THE A 8 III T Y TO SEE HUM a R lel,tN we do not knOll ourse lvcs how or 
in the difficulties of doing business these 
days is rnrc, but refre6hiug. An ins tance 
of this turned up recently in one of thc 
prillting trade publications. According 
to lhis ite m a pur('hasin g agent wrote 10 

smile of his regular sources of sHppl y, re
quest.in g ncll' ca talof:,'8. wilh the eom
plainl that Ihe las l isslICs \\ cre oul of 
tl ate. lie expresscd the hope Ihal. if no 
lIew (,lIlalogs were avai lable. he mighl 1)1' 
given some schedule by which hc could 
figu,'c prices fro ll1 Ihe cata logs hc had. 
A fnw of Ihe re plies Ihal he rct.-e il'ed arc 
quo ted below: 

'- We are glad 10 ad vi8(- thc illuSlra 
liolls in our I'atalog arc s till O.K. , only 
lIe have disnmlinucd mos t of Ihe ilelll i!, 
Ir \H! sent, rOil Ihe whole list of whal we 
are lIo t muking. ou]' ("utalog would be 
use l ... ss:' 

" rorge l th(' pri(.:l·s. Also forget Ihe 
tiesl'riptions, By the lime you ge t Ihis 

what II"C \\i ll lH.: making the stuff ou t o f." 

" Thank you for your no le i,ulicating 
you s ti ll have one of our complete ('a l 
alogs, Plcllse rClllrn it at once, YOII 

ought to sec t he prkes \I e lire rece iving 
here for ollr was tc pa l,.~ r ," 

" After reading your inquir) \,e arc 
llfrnitl ),011 arc thinl-iug of send ing liS lUi 
order, II looks suspiciolls 10 us. i'/(' I'cr 
Ihc1ess. 11 f' "i ll gladly mel' l )011 halfway 
uy showing you bOIl to ealclilut c CO$IS. 
if you Ilill promiSl' to Bellll Ihe order 10 
SOIl1C one e1sc.-· 

' "The ollly pllrt o f Ihlll eal :llog \, e are 
still certal " a hOllt is the 'ill t.' Ihnt sn}s. 
'Established in JBHS: All o ther iufo rllla 
lion IIml prices hlll'C bee n wi,llIlrllllll:' 

" We \lillllnSIH~r your question if )Oll 
" ,ill firs l KIISWer one for liS: \VIIlII flo you 
I'/Ill t with II pri t."C on things "e 11 0 lIot 
h1lve IIIHI ca nnol ge l?--

GEN ERAl RADIO COMPA NY 
30 STATE STR EET CAMBRIDGE A. MA SS ACHU SETTS 

BRANCH ENGI NEER IN G OffiCES 

90 WEST STREET, NEW YORK CIT Y 

loon NORTH SEWARD STREET , LOS ANGELES , CAlIFORNIA 
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