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ABOUT THIS lSSUE 

General Radio owes its name to the glory that was "radio" back in ! 91: 5, 
when the Company was founded. Now, with "radio'' a household synonym 
for "radio receiver," we sometimes find ourselves exploi.ning to the public 
that despite our name we do not make radio receivers. Except for the one 
pictured on the opposite page, that is. Designed for use with the GR Syn
cronometer' digital time comporotor, it covers WWV, CHU, and Lo.ran-C 
frequen.cies and includes an oscilloscope for visua comparison of off-the·-air 
time signals with the master tick of the Syncronome er. {It is, in other words, 
a special-purpose, and not a general, radio.) 

wo other important companions to the Syncronometer-a parallel-storage 
unit and on improved frequency standard-are also introdu·ced in this issue. 
The mission of he former is to s ore time information coming rapidly from the 
Syncronometer until slower dota-ha·ndling equipment· can accept it. The 
frequency standard is, of course, the key to the accuracy of o l·ocal time 
standard, and the improved crys al-oscillator performance announced in this 
issue is of obvious importance. 

Cover: Tt..e Ples.5ey Company's "CATE" (Compu er-controlled and Automated Test Equip
ment) System for component testing includes a now-familiar cambinaUon: GR's c;;uto
motic capacita.nce bridge and a digita·I computer. ('See pag·e 9.) (Phalo covrte5y Tthe 
Plessey Co·mpany, Ltd.) 

'I he General Radio E.rperimeriler in mailed each mon h without charge to engi
neer�, ::;cient.ist., technicians, educ tor�, and other. intere;�t din the instrument and 
technique· f lectrical and electronic. m a urement · . .  ddre all corre pondence to 
Editor, General Radio Experimenter, G neral Radio Co., \Ve t oncord, ... ias . 017 1. 
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REC'EfVER FOR PRECISE TIME CALIBRATIONS 
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TIME COMPAR SO_ PEDESTAL 

form h \ rn in 1•,igur l. enernJ Radio 
of th c m

tem: a.n-
h· f r yea 

nd yn.-
i!cilal .ime comparators 

n w offer the r t of he 

yncr om ter, 

lo ·ope for a.u ma ic i ual compari on 

of th ri iv io-nal against those 

from the loc� I clo k. 
T e General Rn.di time st�ndard 

iu ·lud d in • igure I op l"ate · a fol
low : Th l '-kllz utput from the 

11 1. - tandard-Freqll n y 0 ciUa or 
1 f d to h .. yncronomct -r, hich 
ran �1a.t s the zero ·ro sings int a. 

pul r· in and h n into a one
pul e-p r- con :master ick. 1: h se 

ti, k · are :::t cumulated in IX digitn.l 
c unting circuit and he totals are 

pre nt d a· digit.a.I time-of-day inior-

TYPE 1115-C 
STANDARD-FR QU CY 

OSCILLATOR 

YPE 1123-A 

DIGITAL 
sYNCRONOMETER 

'Figure 1. The com-
100 kH.z p1anenh of 'a tlime

calibration system. 
Fu1ndiions 1ln shaded' 
areo are performed 
by the new 1124 
1receiver. 'Anle1nna 
is included for 

lor•1n-C. ) 
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To c librate th y m in erm of 

off-the-a· r time ignal , one need only 
comp re the ne- econd ma r ick 
"'ith one- e ond ·me iunal bro a t 
by o e of everal a enci ITering u h 
service . Then with bo h I al an 
broa ca t time i nals on th o illo-

onn 
efficien 

1ng 
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integra ing an inter

r 1 in into n 

c pe, synchronizin he loc I m ter 
tick wi h he re ei e i n 1 i a impl 

matt r f adju n a few thumbwheel 

r 
unr a 

e rec iv r 1 
c iver has 

he 

e 

lS 

and pushing a bu on on h yn-

cronometer. 

Thi procedure, " hich impl 

by he 
ion by the 
u ually r -

r (TYPE 1124) i s  
i ne for p nda ble, con

i on and faith£ l di play of 
1n he t lling, i 
v aries of radio pr paga 
high degr e f precision 

TYPE 1123-A 
MASTER TIC 

SY CRO 0 ETER 
8-ms PEOESTAL 

are 
frequen i 

ISECO 0 

ix fi ed fr q uencies. 
and 10.0-J\1Hz 
' o CH fre-

0.0002.4s 
l SYNCRO OMETER 1----·------------"I 'r-----''--------

SY c PULSE 

I SWEEP SCOPE 1----�--+· -.--- °L__ 

SCOPE FACE 
AT ALIG ME T 

Figure 2. Syncr,onometrlcs: Above timing d,i,agrams Hlustrate the prindple 
of time s.tondardl:i::ofion using the Syncronometer and off-the-air lime 
transmissi,ons. IF.-om top to bottom: The 1-second mas er tick from the 
Syncronometer; the l·second ime-signal trarnmis,$iQn,s from WWV; the 
8-ms adiuslable pedesh;1I from the Syncronom,eter, the s;ync pul'se from lhe 
Syncronameter, and he osci lo scope sweep. The thumbwheels on the Syncro
nometer ar,e adjusted to bring the lea,ding edge of t'he pedestal into coin
cidence with the beginning of the WWV tick. When this adjust.menl is made, 
the thumbwheel readout indicates the time interval between the master tjc:k 
from the Syncronometer and the ,beginning1 of the WWY tick. With higher
prec sion Loran-C signals, a 1-µs pu Se i$ used in place of the 8-ms ped,estal. 
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uencies (3.33 and 7.335 l\1IIz), an 
_JO kHz f r Loran- ran mi ion . \n 
"ext rn• 1 ' 1 de I rmit l of signals 
from other · ur · ( uch a , f :r in
stance, fly in er c lo k ) . 

The fi v high-frequen y ircui ar 
all fix <l- un cl wi h ry · al-controll d 
local o ·ilia · n.ll ar mount d n 

frequ ncie 
age cir uit 
wi hin 3 dB 

prevent l oadin (T. 

. The t·wo u d 

'The L ran- 1· ·eiver i a fix d- un 
amplifi r 'Yith 10 -kHz , nt r r -
qu n y and a band wid h o about 20 
kHz (1 eed d o pre rv he Loran 

pul wav I np . It· 60-ohm i:n put 
nnp t n matche · t.h nn clan e f 
th I p ant nna uppli d. Tnpu n-

i i' "ty i · 3 µ r f r iO"l' al-to-noi e 
rati f 2 or gr at r. An import nt 
f a ur i a pair of n .ch fil r for r -
j ·tion of unwan d i nal ne r 100 
kHz. Th � filt r tune fr m to 9.3 
kIIz '"" r d fr rn I 0:3 Lo 12."' kllz and have 

great r than 40-d r jecti n. \. gai n 
r 1 with a - B r nge uppl m •nt · 

March, 1968 

Dale . Fi her j ined 
General R dio in 1964, 
after receiving hi' B� 'EE 
degr from orthe t.. 
ern nivernity. A devel
opment enE,rinc r in GI 's 
l' requen y �Lnd Time 

Iea ur en Group, 
.'.\fr. Fi. h r ha� ·pecial
iz d in the d sign of 
digital tirne comparators 
and relu. d cquipm nt. 

He i nm\· completing work t ward his :\ 
degr fr rn Ia achu L Iustitut of 
T chnolo y. 

e o cill 
L ran- pr ,' n ati 

co trol for 

Yi ·ual di ·pt y i y me· n f a built-
11 T ktronix R::\f.5 4 rag 0 il-

cop . The ·torac.,. mode i p cially 
tr ful in thi: a plicati n in · it will 
a v,...rag ou . time \-ana 1on ue 

o un tn.bl pr paga ion chara teri tics 
and will incr 'U. t he iO"nul- o-noi e 
ral io in e th r� 1 do1n n i i ored 
1 fr qu ntly than i he de ired 

i nal. h Tektronix TYPE 2B67 
Time Ba pr vid up o 1-µ. /cm 
di �pla f r · c· · rat I ran- c mpari-

n · and allow inrrle-pul rjggering 
f r ph gra phic r or 

It i · xp ('ted th' t the ne w  r iyer 
will b wid ly u ed for it Loran-

.. p·1bility. Tho� int r ·t d in l urning 
mor al ut th u · of Lora1 -C in 
p:r ci ·ion frequ nc and ime m a ur -

me1t·ur.invi, dto� kfor our r · ntly 
publi h monograph on th j ct. 
Th 12-page booklet _ "'o. R' 
Frer;u ncy/Time .. Notebook s rt I 
anLiluhl free on requ 't. 

-D . . Fr HER 

SPECIFICA 10 s 
HIGH-FREQUENCY RECEIVERS 

Rf Frequencies: 2.5 3.3:, 5.0, 7.::n.5, an 10 
fHz. An,• two are ele te b a front-pnncl 

witch. · 

Sen$itivlty: Better than 3 µ. . 

lnp1ut Impedance: Approx 50 n. 

Max Input Signa l : > 100 m\r. 
Bandwidth: I-f :�-dn b1rndwid ha.ppr x :3 kHz; 
3.0 .\I Hz cent r frequ �1 y of i-f amplifier an 
cry La.l filter. 
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G Al 

GRll 25 

Gu" 
B fr 

te 

z; 3-dB 

' 
gain; 

50 

19. 7 x 

24-Pl Antenna 

Dimensions ( 
3�-:. 0 

Catalog 
.._ umber 

1 2.4-9701 

t 3--d 13 'ID . th 

"d x height x depth); 
2200 XI mm). 

De,scri pt ion 

x86 x 

Priu 
in. u 

124 eceiver $3250.00 

PARALLEL-STORAGE U IT FOR THE 
SYNCRO OMETER 

In the Experimenter arti Le intro
du ing th YPE I I :..:3 yncronorn r'.!!:I 
digi al tim comparator 1 we aid "� -o 
eommcrci[ l e iuipmc>nt pr s ntly uvail
abl ·an a ·  ·cp time r adin<r.· a· fa. t a.s 
th compc ra c r c n ·upply h n . I 
quired is a p ralJ 1- n ry t rage r g1 ·
ter "\Vi th a ca.pac-ity of 11 four-bit 
bin< ry words. The r gi us , <'cpt 

' D. 0. F" b r, R. \V. 1''rank. " f'W Approach Lo 
Pr i><ion Timr ;'1.1 urem n , " Ger eral Rad1o Hxper.._ 
menter, 1' ellruary-:\lnrch 1\JG.'J. 

an tor the da a f om the I ck in 
a im ,. ·1l und r 5 micro econds .  ' \ e 

an now dr p he o h r ·hoe by n
nouncm cr the a va.iln.bi1ity f the TYr:t-:. 

l 12;) Parall L- orao-e m . 
Th yn ronom er it.. m a.y r 

•L Bed, i s.·cntially a pr C'i' a.ccumuln.
or of imc in 10-rni ro. econd incre

men ·. F eding uch fa ·t-changing data 
o auxiliary da a-handli g equipm nt 

pre nt an bvious probl m: l\Io t uch 
cquiprnent (printer·, tap pun ·h s, etc 
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arch, 1968 

Fi e L 61ock cliagr of oad e staa 

n't keep up with the 

an t er nome er can e 
rup e<l f r interrog' tion. Enter th 

arallel- ·t rn. e unit, which ac epts h 

time- f-day information - o l�µs 

resolutio - from he crono 
in 2 microse onds. n c m mand from 
an e erna.l source, th nit displays 
the data n a in-line igitai r ad.out 
an simultan ously pr nts i in 1-2-4-
BCD form (th nly the 1-2--4- version 

of the yn ronomet r can b used here). 
Inhibit circuit , c ntrolled cith r inter

nally or by an . ternal device are in
corporated to prevent stora. e while 

clock data are changing or while the 
storage-unit s output is being us d. 

The l l25 Parallel-Storag Unit i an 

all-solid-s ::i. e in trument containing 1 

f ur-bit tora.1r regi ter , 11 indicator 
circuits, and com mand and inhibit pro

gram circuit . n normal operation, the 

unit receive data input and a 1 0-kIIz 

inhibit ign.c 1 fr m h yn ronomctcr, 

by way of cable supplied with he 
storage unit. The e conncc ions, a.' well 
as the command conne tion, the data 

outpu conn ction, an other conn c
ti ns provided for pecialized sy t n1 

pplications, a.re made at the rear 

panel, leavincr only the p wer switch, 

GR 1115-C I MHz 
GR 112.3 

FREQUENCY SYNCRONONETER 

BCD 

m ca 
to ·on 
Systems Using 

..,.U.•AX:J contro , an indica

f the · rum n . 

The pl m 'torage 
ni · eludes an ome r 

digital tim by a. 
frequency tan ar uch GR s 

1115- ) and t e I l 25. This ::;tern, 

h wn · I• igure 1, tores time to a 
re ·olution of 10 • each time a. new 

".;;tore" c mma . d i rec ived a its 

input. torage of d ta is au omatically 

t"med by mean of the 1 0- z inhibit 
· na.l o avoid transitions of he count

ing registers in the yncronorneter. 

red cl- ta are displayed on the st rage 
nit s 11 indicators changing only\ hen 

new data arc tored. 

Better use of the y em can be made 

with the addition of a prin er such 

as R's TYPE 1137 (11igure 2), which 

makes a permanent record of time in

formation immediately after it is torcd. 

he only connection required is made 
by a ing e cable between the 1125 and 
the 1;37. In this application the stor

. ge unit's internally generated print 

command and inhibit signals would be 

used to control the printer and to 
prevent storage of new data while the 
printer is operating. If the three-line-

-
BC() 

GR 112� 
GR 1137 

PARALLEL-STORAGE 
PRINT 

STANDARD 
100 kHt 

(BCO 1-2.-•-Bl 100 kHz UNIT DATA PRINTER 

STORE 
COM MANO 

... 112�7 

Figur e 2. Addition of data printer gr eatfy increases us efulness of system in many 
a pplications. 
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the !;]Experimenter 

BCD 

STORE 
COMMAND 

GR 115-C 

FRE UENCY 

STA OARD 
100 � Hl 

GR I 23 
SYl'<CRONOMETER 

(B CD 1-2-'l-8) 100 Hz 
GR 1125 

PARALLEL-STORAGE 

U IT 

CO TROL 
LOGIC 

eco 
GR 1137 

t----"'"1 DATii PRI TER 
PRINT 

112.S-• 

Figure 3. Two or more parallel-storage units can be cascaded to dor,e time data 
arrivi1n9 loo fast for the printer,. 

per-second 
1137 print 
' ith 

uni 

prin er. 

tim a (. .r 

nr 

u1 it l hen 
uni 2. 

r " dy to 
µ , rath r 

f 

-m r 

rial or 
t ra!Y urn 

f r p ci 1 

. FISHER 

SPECIFICATIO s 
TRANS FER CHARACTERIS TICS 
Capacity: 11 <l cim::d digits ( 11 bit ) I a.rall 1-

ntry ja.m-tran f r; l -µ resolu ion. 

Transfer Tlme: 2 µ appr .' , f r up o -rt da a 
'bl .. 

Mode: nta. ar 
nl n<l. 
INPUT 
Dato: ..t-lin 
wi h ut u 
comparator. 

tor c m-

omp ihl 
112. time 

S to·re Command: Positive or n g, iv r nsition 
( witrh- I ct d )  b we n 0 and nt I •u t. 5 
Input imp ·<lane > 100 kn, dr ipl d. 
Inhibit S ignol (fr m 112:�): Inlail i trnn. f r whil 
inpu d t:J i r chnu ing. 
Inhibit S ignal in, runl or xt _rnal): Inhibi 
transfrr \' hile tnrcd <lat.a : r r "'nd by output 

quipm nt. Internal inhihi is ri ml in dundi n 
t.o print com.mand ( below). Extern l inhibi 
signal c:� n be pr Pnc of cith r r al leu t +5 
V ( \\it h-s lc<'t d); imp an · > 100 
k .. , <fr roupl d. 
OUTPUT 

Data: -l-lin 13 D, 1-2 - with 1U 11 3. 
Logic Levels: 

'111 - +10 v 
''O' - OV 

Output Impedance: � ppr x 6. kn at l gi "1," 
approx 12 kn at logic '0.11 

GENERAL 

hind 5 kn , 
t initially 

icat r . Indicat 

Power Required: . 0 t 
0 Lo 60 Hz, .-5 " . 

to 2 0 V, 

M,ounUng: l 
Dimensions 
H •· 3"]/n x 
H x '  12 x 
Weig1ht: 
(20 kg . 

atn.log 
.1Yumber 

Printer 
trurnents. 

/) scription -in 

nch, 

--i----

1125-9801 
1125-9811 

125 Pa.rallel-Slorage 
Unit 

Bench Mod el $2600 .00 
Rock Model 2600.00 
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March, 1968 

HIGHER PERFORMANCE FOR THE 1115 FREQUENCY STANDARD 

Th 

nabl 

d -

lil·e 
unn 
1 ·uJ 

he 

(form rly : da s) of oper· ion, less 

ti , n 1 X 1 -10 p r da typi ·ully, 
af r 'i. month (f rm.orly a.} ar). 

Lik it · pr de or h e  n w st, n-

tl� r ha 5 and 1 :\IHz n 

100 kIIz, ·p ·tral puri y, nd 
buil -in nick 1 cadmium bat r ha 

ao-arn u radc the p rformanc of i s au omati ally tak ov r f r up t 35 

hour in he ev nt of pow r-lin failure. 1 115 pi z .el dric fr 

Aging p ific tion 

5 X 10-10 per d y 

Catalog 
l"lttmber 

1115-9803 
1115-9813 

andard.1 

re now 1 than 

aft r hr e da. 1 H. P. Stratem yer, "TYPE J l 15- tan rd-Frf'quency 
cillalor," Gen ral Radio E:.cperime1i.t 1-, .Jun\! l '4. 

Description 

1115-C St a1ndardl-frequ ency Oscillator (Bench) 
1T 15-C Standard-Freq·uency Osci.llator {Rack) 

Price 
in . .'1 

$1800.00 
18DO.OO 

THE AUTOMATIC BRfD,GE AS A CATE 
COMPONENT 

GR' TYPE 1 
ci �n ' ridge and 
ar na urn.l 

u eel in 

ur m n 
1n hinkabl 

Th 
COY 
p 

� utoma ic apa.-

i ·i al •ompu r 
1 fr qu n ly 
p rf rm mea -

uld h 'i"e b 

y ar 
ak 

and _ ut e 
m u ·  d by Th 

L'- b -

n h 

p r 

r:i:no- from 0 

liabilit trial, 

max1n1um ra eel d volta · appli d. 

P riodi ·all during th i· liabili . ·r trial· 
th ompon nt r rem ved fr m Lhe 
t t environ1nen for m a ur m nt un-
d r , andar ·onditi n, 20° . Ca-
pacit r a.r onn ted A TE in 
o-roup of I t 
miniat ur a. ial •01 
in · urn liuk 
al h input t 

ann r 

Tl omputer, a Dio-i al Equipment 
, p rf orm se ral fun ti on : It 

con rol, the OY r-all equ n e of opcra-

it c mrnand ·the •lect 

of a m asur 
ured dat· 

1 i r c gn iz h en 
and tr· n f rs m a -

all up 
and 

tape 

B D outp 1 0 i 
to th P by a p cial 

L mbient tempera ure 
ut au int. 

with t 
. rl he B 'D di(J'its are ra ·f IT d 
in 12- it word , ea -·h word 
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eo taining 
of all disp y an 

contro ;nstructi 
to.red 13 D di . 

digits_ e tran er 

range data requir 70 

from the computer. 
can be de�oded and 

o e ui alcnt binary 

itan e an eon u ·. an e ues 

heing mblcd into double-prec· on 
binary numbers. The time requir for 

er an con version i 1 than 130 
micro conds_ 

The simpl st pr D".f'<am trnnsf rs ta 

dircc ly from th l · to he c1etype-

- e:r, produ in g prin output aJJd 
an e ui alcnt pun hed tap . C 'I' 1 can 

easily h· ndle more complex function . 
It can, .for instan e ·heck values 

against preset limits and indicate out

of-toleran e re ults by1 say, a typewrit
ten asterisk. r it can accumulate 

sequential merurorecl values and calcu
late mean and tanda:rd devia ·ons of 

par.im t r d · tributio r it can com
pare measured ata -with arli r ata 

stored on paper lape, a.Iculating per-

n · ge chang . ince ATE also in
clud a emp l"'a.ture-m · ruing di -w 
v Itmet r, tern per.a ure , ffi 1 n can 

be calculated fro.m ·hanges m. 1capa
cita.nce and temp ra.ture_ 

cknawleclgment: W arc in.debt d ' o l\Ir. 
Brian A_ l\lair of Tl e Pl y ompany Ltd. 
[oli the in.format.ion presen cl shove. 

MAKIN1G THE 1602 AND 1607 BRIDG,ES D�RECT
REAIDING BELOW 40 .MHz 

The su eptance stan aJ"d supplied 
m h the TI"PE 1 '02-B Irnmittance 

Bridge and with the T;·pE 16 7-A 

Transfer-Function and li:nmit,tance 
Bridge is calihruted down o 4-0 .i.'VHiz; 

below this frequ ncy a correction is 

required iI the bridge is to be di:r· c, -
reading. 

10 

Either bridge can be made dir ct
reading helm 10 i\lHz by the simple 
addition of · i e L nd a varitl l capaci
tor betw cu he suscepta n cc tanJard 

nd lhe br idge. 'l'hc 7 4-Y L ' ariable 
Ca.pa ·itor (1<1-7 pl1') o.nd Lhe 7 L 

ADDENDUM 

In "I r eision Cap�lcilunce �Ieasur<.,'
.m •ut · wi .h a �lottPd Lin " (Expr'ri� 
menter, cptcmb r 19u7), th e1ua.Lion 
for C:.r: CTj vcu on page l l nu.t.y not b 
entirely uit::tbi at Lhe highet· fr quPn
ci s. The f llowing, more xact equation 
is now recommended : 

T are ideal for the purpose; an 74-
1\IL Component I ount i ted witb a 

low-I s ariabl·e eupacit r or a fixed 

silv i:-m.ica capacitor, plus an 74.-TL 
Te 1 ·an al o be 11 d. The extTa 

capacitance n dcd can also b supplied 

by a.n 74-L Afr Line in rted between 
the susceptance standard and the 

bridge. 
Afte h component are con-

n ·tcu, ·ap3..citan e i adjust d :in ac
corda.n ·e \Yi h the instruction book for 
the 1G02-B (sc · ion 3.1) or the 1607-A 
( ection 3.1.3.2 or 3.1. . .  3). 

c .. = 
41.072 x 108 

J ..../ L (w) tu.n [1.61799• 10-Sfh/ L(w)] 

where f i8 frequency in hertz 
l is slotted-line po. ition in meters 
/,; (w) i · ·lotted-line indu ·tance 
per unit length, in nH/ cm 
and the argument of the tangent 

is in radians. 
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KEEPING COAXIAL CONNECTORS CLEAN 

In an 

conne tor 

nyiron-
1 n , 

nm on a 
can intr d 

i nificant er ·or. \Yi h a connec or a 

ROTATABLE GR900® CONNECTIO S 

lara
mate , 
may b one 
nection. 

0 pr I
an occa ionall 

on t 
quipm n ar o e 

n th wo nnector
o a · o pr ,-ent con-

CHOKE fOR VARIAC® 
AUTOTRANSFORMERS 

The 50-Pl hoke 1 de i n d o 

eliminat ir ·ulating curren in paral
lel- onne e Yariac au o ran form-

her 

conn 

de iuned and mad a the 
''"arfare i peci ll 

t weapon i a TYPE 
onn or leanino- I · ' 

lude-· a 16-ounce pray · n of 

h-ent 'vo nylon bru he 

·l th pa che and an Allen 

hi 
h 

probl m . 1s 

- o. 
rmg n a 

0-PI{� I 
one an

anel 
tandard 

r . The ne\v ch ke can carry up to 60 
amp re f loa curr nt an hu can 
han le parall I pair o any ize \ ari c. 

ditional hoke an e d for 
parall l conn cti n of more than wo 
au o ran former . 

Catalog 
Surnber Description 

Price 
in U A 

0900-9610 
0900-9500 
0900-9499 
3150-5016 

900-TOC Cleaning Kit 
900-PKMR Panel. Mounting Kit, Rotatable 
Centering Ring, Ro atable 
WSO-Pl Choke 

Experimenter Index 

$ 7,50 
20.00 
15.00 
16.00 

An index o the Exp rinzent r for th e r J - i n w availabl on 
r qu . \Yri o Edi or G n ral Radio Experiment r, Gen ral Radio 

ompany � Con ord ::\la 1 

1 l 
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GENER ADIO COMPA V 
WEST CONCORD, MASSACHUSIE TS 01781 

SALES AND SERVICE 

Arn 

Albuquerque 

•Boston 

*Chicago 

Cleveland 

Bridgeport 

•Dallas 

Dayton 

Denver 

Detroit 

Houston 

Huntsville 

lnd1anapol1s 

Los Angeles 

Montreal 

New Haven 

New York 

Orlando 

Ottawa 

Philadelphia 

San Diego 

San Frandsco 

Seattle 

Syracuse 

Toronto 

Telep hon 

505 255-061 l 
6 7 646-0550 

312 992-0800 

216 886-0150 

203 377-0165 

214 M 7-2240 

513 434-6979 

303 447-9225 

313 261-1750 

713 622-7007 

205 883-2077 

317 636-3907 

213 469-6201 

514 737-3673 

203 377-0165 

(NY) 212 964-2722 

(NJ) 201 943-3140 

305 425-4671 

613 233-4237 

•Washington/Baltimore 

2 5 646-8030 

714 232-2727 

415 948-8233 

206 GL4· 7545 

315 454-9323 

416 247-2171 

301 946-1600 

•Rep ir services are available t these offices. 

GENERAL RADIO COMPANY (OVERSEAS) 

CH 8034 Zurich 34, Switzerland 

GENERAL RADIO GMBH 
DB Ml.inchen 80, West Germany 

GENERAL RADIO COMPANY (U.K.) LIMITED 

Bovrne End Buckinghamshlr , En,gland 

REPRESENTATIVES IN PRINCIPAL 

OVERSEAS COUNTIRllES 
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