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ANTENNA MEASUREMENTS WITH 
THE RADIO-FREQUENCY BRIDGE 

•ALTHOUGH THE 

RADIO-FREQUENCY 

TYPE 516-C 

BRIDGE has 
been discontinued and will later be replaced 

by the TYPE 916-A, a considerable number of these bridges are in use in 
broadca ting stations, "' here they are quite sati fa tory for measure­
ments on a tenna , lines, coupling :networks, and other radio-frequency 
impedances, at standard broadcast frequencies. The instruction booklet 
supplied with this bridge covers quite completely the laboratory use of 
the bridge in measuring radio-frequency impedance, but it does not 
present the material in the 
most convenient manner for 
those who are intere ted olel 
in mea uring antenna system . 
It is the purpose of ·this article 
to supplement the operating 
in tru t:ions by outlining what 
ha been found to be the most 
convenient procedure and by 
pointing out the precautions 
that must be ob erv d if satis­
fac·tory results are to be ob­
tained. 

SETTING UP 

THE BRIDGE 

Adequate shielding and 
grounding are important. 
Shielded conductors must be 
u ed for connecting the bridge 
to the generator and to the 

FIGURE L Measuring the impedance of an antenna 
tower as seen from the "'dog hou e" at the base. 
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GENERAL RADIO 2 

d Le et r. The KNOW bincl ing 
po. L marked G 1nu. L b ground <l 
Lh1:ough a horL a Jead a po sibl , 
preferably not mor than on. or two 
feel. Gr unding through the knurled 
pane l screw i n t a Li fa tory because 
th er ws 1na not b in g od lectri al 
contact wilh th pan l. o te t _for 
p ·oper grounding, touch the panel £ 
the ln·idgc, <let tor, and generator 
aft r Lh bridge ha been balan ed. If 
th' grounding i adequate ,  no ffect 
upon the balan ill be ob rved. If 
t uching th hr id g panel thr ' Lh 
bri lge out of balan ·e, t he g1· u Hling i 
inad quat . This ndition can mc­
ti 1n b r 1n died by u ing indi idua] 
ground l ad for th bridg , the g ncra. 
Lor, and th re ei r. A b tter rem dy 
i Lo u e coa ··al t rmina] for th con­
n c tion to th rec ·ver input. neral 
R adio TYP, 774-G Panel Plug and 
'T'YPE 77 -i\1 able .J a ar ati fa Lory. 

l t j im portant that a well- hielded 
gen ralor b u d Lo pr en t pi ·kup not 
on I from the g nerator lo th d t tor, 
huL al o from th general r t the 
anl nna und r mea ur inent. Land­
an!- ignal g nerator, u ·h a the TYPE 
605-Il, i an lieut p wer our ·e for 

Lh se mca u1·em nt . 
E en al broa ca t fre rnenci 
enLial -to u e a hi l<l d r cci 

' it j 
r. The 

o-called 01nn1unica Liou type i r 01 -
nic11tled. he V , if any, hould be 
disconne ·Led, inc it act ion Lend to 
make th balan · point diffi · ii L Lo lo at 

BALANCING THE BRI DGE 

For antenna n1ea ur 'menL ·, Lh bridge 
i u ed as an qua -ann capacitan ·c 
brjdge, and o Lh balance oinL d J 
upon th adju tn1 "'nl of both Lh 
P CE and HE l T CE ·on-
trol . 

1£ one ntr l i n t et correctl a . 
minimum in ti e . ignal 111ay L ob r ed 
'' h n the oth r i turn d through it 
·orr t e tting. ucce i e adju tn1 nt 

of both on1-r l mu l be made until the 
.igna] 1n Lhe d te to1· i. r du ed to z ro. 

Th balance point · frequen t ! cry 
harp and ma ea ily b mi ed if a l­

j uslm I Ls ar made Loo rapidl . For a 
rough preliminar ba1anc iL may b 
de irabl to u e a mod ulat d ignal , with 
the r ce1 ver en it1 i ty turn -d w 11 
down. baJan e 1 approa hc<l, Lh 

en iLivity ·an be in rea d. For a final 
balan e, m aximu1n ac ura , en 1 Ll v1 t , 
and .,ignal-to-noi e ratio ar u uall ob­
tained b u ing an un-modulat cl ignaJ, 
with a het rod :nin0 os iJl a tor to pro cl u c 
an audibl h at ton . 

METHODS OF MEASUREMENT 

th ugh th TYPE 51 -C i suffi­
cientl fl � ibl to permit mea ur ment 
to h mad h a wj l vari ty of method , 
it ha b en f un l b p ri n e that ne 

r more of th foll wino- tbre n1ethods 
are mo t uitable for ant nna m a w· -
m nt 

(1) ne a1 acitor - The re i tan 
rang ' ith thi rneLhod i th am a 
wj th th dire t ine thod, Lul Lh apa i­
tan e range is great] in -r a ed and, ·n 
ad<l iLion, in<lu ti rea tan e can be 
u1casured. 

(2) Parall l a1 a ·itor - Th r i t-
anc rang an be . · L nd ·d "i Lh thi 
method but the a tual rang d ep nd on 
the 1nagnitud f th anteru 1a rea tan 

(3) en and ParalJ I apaci tor -
Thi i a · 1nl ination of n1ethod (1) and 
(2), and p rm.it the mea tu- m nL of re­
actance an ] re i tan e o r wide rang 

THE SERIES C APACITOR 

METHOD 

Of the abo e thr m Lhod , the erie 
capa jlor method I tb n almost 
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uni er ally u ed f. r antenna ho 
res1 tiv co1nponent does not exceed 

31 ohms .1 ince a larg number of the 
antennas opera ting at tandard broad­
ca t frequencie fall into ·thi category, 
thi method is di u ed fir t, with par­
ticular reference to op rating procedure, 
and to reduction of err r cau ed b lead 
r actance. 

Conne tions for thi t p of m a ur -
m nt are shown in Figure 2. onden er, 
Cs, of u h magnitude that the total 

eri reactance presented to the 
K OWN terminal i within the range 
of the balancing cond ns r, CN, is con­
ne L d in erie with the unknown im­
p dance. An initial balance is stahli hed 
with Za shorted; th hort i then re­
mo ed and the bridge reba]an d. on.­
ne ·Lion for the two balances are indi-

ated in Figure 3. 
The rie re i tan · and r a tan of 

Lhe antenna are gi en b 

Ra = R2 - R1 (1)2 

1 C2 - C1 
a ( ... ) 

•W C1C2 
wber Lh ubs ript 1 r fer to the initial 
balance and th sub cript 2 to the final 
balan e. po itive value f a indi at 
an indu c l i e reactance· a negati e alue, 
capacitiv reactance. 

RE ACTANCE BALANCE 

The best value of th apacitance, Cs, 
d p nd upon the reacti omponent of 
the antenna impedance. ince the alue 
of the unknown reactance, a. is <le­
t rmined by the difference in apa itance 

1The UE IST CE control of Lhc bri<lge has a direct-
.- ading range from 0 to 111 ohms, bu t provision is made for 
i nserting external fixed resistors in ser ie . The range can he 
i ncrease•l Lo 311 ohm by inserting 200 ohms in er ies . Ii a 
resistance larger than 200 ohm. is placed in series, the 
shun Ling effect of Lhe ground eapacilance of Lhe ·ondenser, C •in trodu es an appre iable error, purLicularl al fr quen-

cies abov"' one megacycle 
The TrPE 500-D (100 0) and Lh .. TYPE 500-E (200 n) are 

re· mm n<led for u e a toeriea resi .. 1or . 
2R1 ran he m ade z ro by Lablishing the initial balan c with the POW.ER I�A TOH and PO\VER 1•' rt OR D­J ."I' co11 Lrols. 

3 EXPERIMENTER 

e tting between th two balanc 

fairly large errors can occur if thi differ­

en e i mal , and for maximum accuracy 

it i de irable ·to elect a value of Cs Lo 
make C2 - C1 a large as possible. Thi 
i achieved by choo ing the larg t alue 
of C for which the bridge will balance 

initially, if th antenna rea tance i 
apa iLi e; a d the large t valu for 
hich the bridge will balan e with th 

ant nna co nected, if the antenna re­

a tance is inductiv . good procedure 

to follow i to make a trial halanc wi Lh 

a 1000 µµ£ seri s capa itor. If 1:he un­
known reac·tance is induc·tive, th elting 
of the CAP IT C dial will in-

rease. Succe iv alues of Cs then 
hould he tried until the larg t alue i 

determined for which the P CI­
TANCE control will balance w'th the 
unknown in ircui . If the unknown re­

a ance corresponds to a capa itance 

gr a ter than about 50 µµ£, it wil l be 
o ihle to balance the P CITA E 

control of th bridg , at a etting lower 

ban the initial etting. 

RESISTANCE BALANCE 

In h discus ion abo e it ha he n 
a um d that a halan e can he obtained 
b adju tment of the RE I TANCF 
control of the bridg . If the reco:m­
m nded axed r i tors are u ed, thi 

Frc RE. 2. 
_
iagram of connections form a uring an un­

known impedance, Za, b u ing 1.he eries capacitor Cs. 

UNKNOWN 
Cs 

Za 
G 
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GENERAL RADIO 4 

will be true when the unknown re istance 
does not exceed 311 ohms. A balance 

hould be attempted with the SERIE 
RESISTOR terminals short-circuited by 
means of the strap that is provided. If 
the RESIST CE controls cannot be 
balan d, the 100-ohm, or, if necessary, 
the 200-ohm, resistor should be plugged 
in. Failure to obtain a balance at 311 
ohms or below indicates that the parallel­
capac"tance method or a series-parallel 
connection must he u ed. 

LE AD CORRE CTIONS 

The leads from the bridge to the un­
known should be as short as possible, 
certainly less than three feet, and should 
be kept a reasonable distance away from 
grounded metal objects, in order to 
minimize capacitance to ground. The 
series capacitor should be connected at 
the antenna end of the lead, as close a 
possible to the point at which t.he an­
tenna impedance is to be measured. By 
this method of connection, the induc­
tance and resistance of the lead remain 
in series with Cs for the initial as well 
as the final balance, and drop out of the 
calculation for the antenna impedance. 

The lead capacitance introduces small 
errors into the calculated alues of resist­
ance and reactance. The lead capacit.ance 
can be easily measured, however, and 
allowance made for it. 

The lead capacitance, Ci, is deter­
mined by a substitution method, wherein 
initial balance is e tablished with a fixed 
capacitor co nect d direc ly acros the 
UNKNOW terminals of the bridge. 
The lead is then connected to the un­
grounded terminal of the bridge. The 
series capacito is disconnected from the 
antenna but is still connected to the far 
end of the lead. A new balan e is made, 
and t.he difference of the two capacitance 
readings i Ci which includes the ca­
pacitances to ground of t.he er"es ca­
pacitor, as well a that of the lead itself. 
The correction for lead capacitance is 

ade by using the following expres ions: 

Ra - R2 (1 + �:)2 (3) 

Xa = C2 - C1 (l + Ct)(i +Cl) 
(4) wC1C2 C1 C2 

NUMERICAL E XAMPLE 

The following data illustrate the procedure 
and data for a typical an1:enna measurement at 
a frequency of 1500 kilocycles. 

To deternrine the JDost suitable value of Cs, 
a balance with Cs = 1000 µµf was attempted. 
One side of the c�_I>�citor was connected to ·the 
ungrounded KNOW ternrinal through a 
two-foo"t length of insulated wire, and the other 
side connected to the antenna input through a 
few inches of lead. With a modulated signal 
from the generator, and the volume ontrol of 
the receiver set to a low le el, it as impo ible 
to obtain a miniTDum wi-ih either bridge control. 
A slight decrease in intensity was obser ed 
when both controls were turned to maximum, 
however, indicating that "the antenna reactance 
wa inductive, and tha"t R:z:.' as greater than 111 
ohms. Consequently, "the 1000 µµf seri capaci­
tor was replaced hy a 500 µµf uni , and a 100 n 

F1G RE 3. Diagram of connec"tions for the two mea urem nts nece ary to determ ine antenna 
imp dance L the eries capacitor method. dditional measurements, described in the te t, 

are neces ary "to determine the c nnection for Ct, the lead capacitance. 

UNKNOWN 

G 

(a) 

I I ' I c _J._ .t-r-
' 
I 
I 

� 

Cs T 

(b) 
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resistor was inserted at the eries re i t:ance 
terminals. A definite minimum was now ob-

erved with the C P IT E control of 
t;he brid�e set at about 650 µµf and the RE-

ISTAN CE control t at a ma, imum. Accord­
ingly, the 100 n xt ernal resi tor wa replac d 
by a 200 n unit. A true ull was now obtain d 
at R '"'""' 200 + 39 n, C '--'"""' 648 µµf. The CA­
PAC T NCE dial se ting suggested that a 
somewhat: larger eries capacitor :might be used, 
and the 100 µµf un·t wa plugged in parallel 
with the 500 µµf already in ircuit:. Thi wa 
tried and the C P CIT E control bal­
anced at a setting o r 900 µµf. ith the prop r 

alue of eries capacitor and R ES RE I -
TOR det:errnin d, the data for calculation 
ob-tained as follows: 

(1) With the series caJ>acitor g1:ounded at 
the antenna end , the ER E RE I TOR 
terminals shorted, and -the RESIST A CE 
control set to zero, a balance was obtained b 
means of the POWER F CTOR ADJ ST and 
C !TA E controls. The balance oc­
curred with th large CAPACIT CE dial et 
at 620, and 1:he aux.iliar dial set at -9.4. Thu 

C1 = 620 - 9.4 = 610.6 µµf 

(2) ith -the series cap a itor connected 1:0 
the antenna, and the 200 n re i t: r connecled 
t;o the SERIES RE I TOR terminal , the 
bridge was balanced (leaving the POWER 
•ACTOR control untouch d) and the folio' -

ing dat;a obtained: 

R2 = 200.0 + 38.8 = 238.8 ohms 

C2 = 930 + 3.3 = 933.3 µµf 

(3) ompntation sing th abo e data, 
and negl cting the lead capa itance, yield : 

Ra = R2 = 238.8 ohm 

a 
l C2 - C1 

w C1C2 
(933.3 - 610.6) x io-12 

= 
6.28 x 1.5 x 106 x 933.3 x 610.6 x 10-2'! 

= +60.0 ohms (inducti 

Za = 238.8 + j60 

) 

(4) The alue of Ci, the lead capacitance, 
wa determined by connecting the 1000 µµf 
capacitor aero s the U K OW terminals, 
disconne ting the lead at the bridge, replacing 
the link across -the SERIE RE ;JSTOR ter­
:minals, and balancing the bridge. The C -
PACIT controls balanc d at 990 plus 
8.8 µµf, but were rebalanced at 1000 mi.nu 1 . 2 
µµf, thus permitting the change in ca acitance 
to be ob erved entirely on the I. IAR 
dial. � it:h the lead connected to the high U 
K OW terminal and the series capacitor dis­
connect d at the antenna ide, the balance wa 
obtained with the auxiliar,;r.: C CY CE 
control set at plu 5.6 µµf. The alue of Cz was 
thus 5.6 - ( -1.2) = 6.8 µµf. (5) The corrected alues of R,. and ,, are 
determ ined by substituting the above values in 

quations (3) and (4). 

5 EXPERIMENTER 

Ra = R2 ( l + 
9
33�

3) z 

= (238.8) (L.01'16) 

= 242 .3 ohms 

Xa = (60.0) ( 1 + 9�3�3) ( l + 
6 �0�6) 

= (60.0) ( l.0184) 

= 61.1 ohms 

Za = 2�12.3 + j6l.1 

In thi particular a , n o- le t of th I �d 
ca acitance cause an rror of le -than 2 0 1n 
the calculation of either om.ponent. 

The above procedure ma eem rather 
length , but it. hould b borne in mind that, 
once a mcasur n1 nt ha e n made, additional 
measut·emcnts to udy th ffe t of min or 
antenna adju tm nt , r f ang in fr -
quency, can he made quit. rapidl . 

THE PARALLEL CAPACITOR 

METHOD 

hen the series resistance of the an­
tenna ex e ds 3 1  o�s, the parallel 
capacitor method should be tried. The 
technique of this type of measurement 
is quite similar to that for the series 
substitution method� a1ready described. 
The computations, however, are some­
what more involved because of the trans­
formation from parallel to series com­
ponents that is required. 

The parallel capacitor method consists 
essentially of connecting, in parallel with 
the unknown impedance, a capacitance 
of su h magnitude that the impedance 
of the ombin.ation lies within the range 
of the bridge. onn.ections are shown 
schematically in Figure 4. The initial 
balance is made with the parallel capaci-

FIG RE 4. Connections for th parallel-capacitor 
method of 1nea ure.m.ent. 

UNKNOWN 

Cp 

Za 
G 

"T -:;::-

www.americanradiohistory.com

www.americanradiohistory.com


t 

GENERAL RADIO 6 

Lor connected to the bridge, with tb 
lead c nnected to the bridge but dis on­
nected at the antenna end, and with th 
RE T NCE decades set to zero. The 
I ad is then connec ed to he antenna, 
and the bridge i rebalanced. The fol­
lowing equations gi e the eries re i t­
an e and reactance of the antenna: 

R(i = 
R2 1 

(wC1 )2 R 2 (.!. C2 - C1 )2 
2 + cc w 1 2 

1 Rl-
1 (1 C2- C1) 

wC2 w C1C?. 
a ---

wC1 R22 + (!:. C� - C1 )2 
w C1C2 

(5) 

(6) 

" her C1 is the reading of the C -
P ACIT E dial for ·the initial bal­
ance, and C2 and R2 are the CAP CI­
T A CE and RE I T CE setting for 
th cond balance. The fact that th 
same te m app ar in both exp re ions 
simphfi th al u]ation . 

. 
CHOICE OF PARALLE L 

CAPACITOR 

The b t alue of parallel capa itance 
dcp nd on the magnitude of the ant nna 
impedance and ·an thus be determined 
only by trial. n genera], the he t alue 
to u j th mall t capacitance with 
which a final AP CITA CE balan e 

an be obtain d. Occa ion.ally, however, 

it ma be de irable to u e a larger alue, 
to permit the RE I T CE controls 
to be balan ed without th u e of e -
ternal ERIE RE I TOR . rohably 
the most rapid way to d termine the 
proper value of Cp i to m ake a first 
trial balance u ing the 500 µµf paralJ I 

apacitor, and leavi ng the ERIE 
RESISTOR t rminal hort-cir uit d. 
If the change in capacitance is small, a 

mailer alue of apacitance hould h 
tried; if the r istance component of bal­
ance cannot be obtained with the in­
ternal resistance decades, an e tern.al 
series resi tor hould be added, or a 
larger value of parallel capacitance tried. 
If it i impo ible o obtain a balan 
using the large t available capa itor 
(1000 µµf) and th large t p rmi ibl 
external resi tor (200 ohms), the u of 
one of the othe methods is 'ndi ate<l. 

LE AD CORRE CTIONS 

nlike the erie capacitor method, 
the parallel ca1 a itor meth yields he 
:mo t atisfactor re ults when the auxil­
iary capacitor is onnected direc tly to 
th U K 0 terminals of the 
br'dge. The lead to the antenna termi­
nals should be left connected a the 
bridge, and the ini ial balance mad with 
this lead di connected at the antenna 
t rminal. The lead apa itan e thu r -
main alway in paraJlel with th alL�ili­
ary capacitan e, i m.ea ur d a pa t of 
it, and introduce no error into the 

Fie RE 5. Diagram f conn tion £01· th two 1nea urem nt. to determine the lead inductan.c Lz. 
Procedure and calcula·Liou a1·e outlin din the te t. 

UNKNOWN UNKNOWN 
L.e, 

Cp 

G G 

(a) (b) 
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mea ur m n l  oJ the antenn a i mpedan 
The Jead inductance, however, i in­
cluded in the calculated value of an­
tenna reactance. The true alue f a 1 
de L rm in d imp]y b uhtra t ing the 
l ad reactan e from the alue given by 
Equation (6). 

The ) ad indu tance (Li) can be 
1neasured as shown in -the two diagram 
of Figure 5. Balance the bridge with 
th 1000 µµf capacitor connecte to 
the _ NOW terminals, and wi th 
th 1 ad to th ant nna in pla , but di -
.. onnected at th ant nna t rminals. Re­

n1ove h 1 000 µµf apacitor, connect it 
to ground at the far end of -t he lead in 
uch a manner that the position of the 

Jead remains unchanged, and rehaJan 
the bridge. If the :firs-t and second 

I ACIT E rea ing are d noted by 
C' and C", resp cti ely, the inducti e 
rea tan ·e of the l ad i gi ven by 

1 C" - C' 
-, = wLz =:; C'C" (7) 

NUME:.RICAL EXAMPLE 

The followjug pro edure and data are rcpr 
senta-tive f measurement of an antenna ha 
ing a re i tan.cc greater than 311 ohms, at a 
frequ n y f 2000 kilocycle . 

B foUowing the general procedure outlined 
in detail in the numerical example for the eri 

apacitor method, 300 µµf wa determin d to 
be a suitable alue of parallel capacitan e. 

(1) Th initial balance wa tabli bed with 
300 µµf plugged int the unknown. terminals, 
and with the lead to the antenna in place but 
disconnected at the an-tenn.a nd. The POWER 
F CTOR and RE I TA E controls were 
set at zero, and the balance obtained by adju t­
ment of th CAPA ITA E dials and the 
POWER FA TOR DJUST knob. The bal­
ance oc urred with the large P IT E 
dial set at 300 µµf, and the au:riJiar dial set at 
+a.a µµf. 

(2) With tbe Jead connected to th ant nna 
th new po ition of th main and au, iliary ial 
w re 510 and -3.2 µµf re p4 ti I , while t:hc 
s 'tting of the R ESI T N E decades "\ as 
f und to h 9a.5 ohm . 

(3) The data and alculations were a folio' s: 

C1 = 300 + a.a = 30a.s µµf 

w =27rf = 6.28 x 2 x -106 
= )2.56 x 10 

7 EXPERIMENTER 

1 1 
wC1 12.56 X 106 X 30a.8 X 10-12 

= 258 ohm 
(-1- ) 2 

= 66,600 wC1 
C2 = 510 - 3.2 = 506.8 µµf 

1 C2 - C1 
= 258 X 506.8 - 308.a 

w C1C:i 506.8 

12.56 x 1_0° x 506.8 x io-12 
= 157 Im' 

(_!__) 2 
= 2tt, 700 wC2 

R2 = 9a.5 ohm 
R'J.2 = 9,700 

ubstituting in Equation (5) and (6) 
98.5 x 66,600 

9,700 + 10,160 = 33 L ohm 

Xa. = 258 X 9,700 - 157 X 100.8 
9, 700 + 10,160 

= -80.0 ohms (capacitive) 
Za. = 331 - j80.0 ohm 

( •) Th ind11 Live reactan e of -th lead was 
d t rmined hy the method ut1ined und r 
LE D CORR ECTIO abov . Th -
P CITA E r ading C' and " w r 510 + 
1.2 µµf and 540 - <1.2 µµf. From Equation (7) 

1 C" - C' 
L --· 

C''C' w 
535.8 - 51 J .2 

12.56 x l 6 x 535.8 x 511.2 x 10-1 2 
+7.15 hm 

Th orrected aluc of ant nna r a tan e is 
thu 

• a = -80.0 - 7.15 = -87.� ohm 
Za = 331 - j87.2 ohm 

Tn thi cas , ncgl t f th lead rcac t a nce 
would ha e r suited in an crnw of nearly l 0 0 
in th cal ulat d ant nna reactan . 

FtG RE 6. For the oc asional m a ur ln nt wh r 
neither the serie capa it r nor parall l apacito1· 
mct;hod i satisfactor , a c mhination f the two can 

b u ea a ho\ ll here. 

UNKNOWN 

Za 
G 
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GENERAL RADIO 8 

SER IE S AND PARALLEL 

C APACITOR MET HOD 

The meth ds described abo gen-
erally suffice to measur ant nna im­

pedance o er the ran ge norm ally met 

in prac ice, but occasionally extreme 

values of reactance, or cer tain combina­

tions of resistance and reactance, are 

enco tered that do not permit a ba1-

ance w'th eit her a series or a parallel 
ca pacitor alone. In such cases the use of 

both series and paraJlel capacitors, as 

shown in Figure 6, u ually permits a 
mea surement to be made . 

USE OF CHA R T S  

When approximate re ult ar de ired, 

it is con eni nt to u e a chart to deter-
. 

h 
. 1 C2 - C1 f mine t e quant1ty -

C 
op1 o 

w C1 2 
this chart can be obtained from th 
General Radio Company. Another con­
venient chart is a log-log plot of reac­
tance vs. capacitan e for some nominal 
frequency such as 1 megacycle. Conver­
sion to other frequencies can be Illade by 
dividing the 1-Mc reactance by the 
frequency in megacycles. 

SERVICE AND MAINTENANCE NOTES 

CORRECTIONS 

e A D D I T I 0 N A L E R R 0 R S A S l I S T E D B E L 0 W have been d isco ered in 
the first prin ting of S rvice and Maintenan e Notes. Plea e check your co pie and 
make corrections as necessary. 
Type 544-B Megohm Bridge 

age 3: Paragraph 7.1, read 6K6G for 6K5G; paragraph 7.2 read 6J5G for 

6 SG. 
Page : Paragraph 9.1, read 10.0 and 11.0 for 3.0 and 4.0; paragraph 11.1, read 

10.3 for 1.0. 

T
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rnonth to engineers, acientists, technicians, and others interested in 

rornmunication-Jrequency Tneasurernent and control problems. When 
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supply the following inforrna tion : nan-ie, company name, company ad­

dress� type of business company is engaged in, and title or position of 

individual. 

GENERAL RADIO COMPANY 
30 STATE STREET CAMBRIDGE A, MASSACHUSETTS 

BRANCH ENGINEERING OFF ICES 
90 WEST STREET, NEW YORK C ITY 

1000 NORTH SEWARD STREET, LOS ANGELES, CAL IFORNIA 
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