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e THE PRECISION DECADE RESIS­

T 0 R i as u eful and as nece ary in the 

electrical measur nient laborator of today 

a is the wrench or the crewdri ver on the 

m chanic bench. uch everyday it m. 

reach, ov r h year a certain tabili y of 

d sign not enjoy d by their 1nor glamor­
ou cou in in n w and rapidly moving 
fi ld . But even monkey wren he. are rede­

'io·ned and improved a new material and processes beco1ne avai l able . 

This spring th old familiar TYPE G02 D cadC' Rcsi tm· appear in 
new packaging and und r a new type rnunb r. Although th new 
cabin t i  th most visible fea ur , far more i1nporLant. ar th increased 
accuracy and stahility. 'Ih basic ac ·uracy of the resist.ane unit is 

now ± .05%, bet er b a factor of wo than that of their predecessors. 

�uch a chang is not accomplish d overnio-ht - in anticipation of this 
ni.ove, about 90 Yo of GR precision re iston:; have been within the new 
tolerance for the past 

everal years, and a large 
per· ntage of the last 

production run of the 
TYPE 602 met the ac­
euracy specification of 
the TYPE 1432. 

A TYPF, 1-±32 Decade 
Hesi tor eon ·ists of a 

eo1nbination of TYPE 510 

Figure 1. View of a Type 
1432-A Decade Resistor. Inset 
at lower left shows Type 510-D 

Decade-Resistance Unit. 
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Figure 2. Meosured deviotions of typical resist­
ance cords when subjected to e:K.treme conditions 
of temperoture ond humidity. Long-term tests 

show a similar degree of stability. 

ad i an nit mount d on 

· n •aluminum anel and enca ed in a 

w Id d aluminum cabinet. Ampl ine-
·hanical tr ngth i a ur cl by h u. 

of J'.l 5-in h pan 1 u.ncl J..s-inch wall ·. A 
con ·iderable redu · ion in volu c is 

realized - 7 -in h alurr inum replacing 

9 /-in ·h hard\voo<l red l ·e, bo ·h ·width 
and length by a full inch . Excellent 

electrostatic hielding an l o-ood thermal 

·haract ri ti ar al o a ur d b thi 

construction. ·eparate binding po ·t 
for ·onn ·tion to th as i provicl cl, 
thu · p rmittino· hi ldino· f th r i or 

':vh th.er u d ground cl or ungrou cl cl. 
0 her time-proved features, uch a en­

graving the current carrying capa i 

of ach d ca le n h p n I, ar in lud d. 

2 

r ol<l ml I l 

TYPE 510 
carry ac uracy 

p ·ifica i n , which, in he foll wing 
tabl , ar ompared o ·h old. 

Type 
510-E: 

10-B 
510-
510-D 
510-E 
510-F 

510-G 

Resistance P rcent 'I'ol ranc 
per tep New Old 

.1 n ±0. ±LO 

1. n ±0. 5 ±0.2-

10. Q ±0.05 ±0.10 

100. Q ±0.05 ±0.10 

1000. n ±0.0 ±0.10 

10. kn ±0.05 ±0.10 

100. kn ±0.05 ±0.10 

Mere a curacy of dju ment, how-

v r, i no iffici nt in a lab rator 
r ·i r. The tability of re i tanc value 
i equally imp rtant, if not mor o. The 
re i or un it u ed in ner 1 adi 
D ade have a tabilit c n id rably 

bett r than th accurac of adj ustmen · 

· nd an be exp t d to ta ' ithin h 1r 

specified tol ranee ' 1 b yond t e o 

ear warrant period. 
Both he improved accuracy and 

Tea r s ability r ult largel from th 

u ·e of n w re istan alloy mad il-

·0t.ble during the pa t cl ade. Th im-

proved all have low temperatuTe 

coeffi i nt that i ub tan iall con tan 

ov r a wide range of opera ing t mp ra­

ture a high p cificr istivi yl wth rmal 

emf to · PI er, and a r markable insensi-

1 v1 o hang in r istan · indu d b 
m ·h ni al train. Fur h rmor , fin wire 

draw n  of the alloys i · m uch 1 s u -

cep ibl to d terioration under conditio 

of hio-h humidity than ar th old r all y . 

The ne alloy are u d in th 100 n, 

1 kn, 10 1-n, and 10 kn uni s. Manganiu 

i · ill u d in the low r-r-. i tan ·e uni L::> 

wh re wire diamet r i larg · and a tmo '­

ph ri ondi ion are not o ignifi an 

in determini g long-tim s ability. 

Figure 2 show the perf orman e of 

groups of 1 kn 10 kn, and 100 1-n card:::> 
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DECADE, TYPE 510 A B c D E F G 
OHMS PER STEP 0.1 I 10 100 ipoo IQ.CX:O 100,000 

TYPE 1432-N 

TYPE 1432-M 

TYPE !432-P 

TYPE 1432-K 
TYPE 1432-J 
TYPE 1432-L 

TYPE 1432-Q 

TYPE 1432-F 

TYPE 1432-C 

TYPE 1432-A 

figure 3. Chart showing the ranges of Type 1432 
Decade Resistors currently available. 

re n l taken at random from produ 

tion tock and ubje ted to mp rature 

and humidi y cy ling. Th 11 nt p r­
f orman e on he ace 1 r ted hor -
t rm ·e h b en dupli at d 

term te t ov r a peTiod of year . roup 

of the e r i tance unit , u ed a working 

. t.andard 1n o lr hop and labora n 

ha bov.rn a abili of b ter han 
und r u ag ov r a 

period of y ar 
The 100,000-ohm uni i a new d i n, 

r pla ing he po I-wound re i t r for­

merly employed for hi r i tanc valu . 

The windino· form i a thin n1ica card of 

the p employed ucce sfull for over 

JU NE, 1951 

t..,,·enty years in 1000-ohm and 10 000-

ohm unit . Th high-r i tivity allo , in 

a ,. ire having a diam ter of on - hou­
, and h of an in h all ws l de ir cl 

re. 1 tane b wound on a form of, u b-

tantially the ame ize a u d for 

low r-resi tance unit . The enew 100,000 

ohm ard re ul · n onl in impro ed 
perf orman e but al in a r due ·i n in 

the price of th TYPE 510-G D cadc 
R i tanc Uni rhich u · t. n .of the. c 

cards. 

The TYPE 1 -3..., De ·a le Re i 
off red in thre - , four­

boxe. in a total oft n different 

tion . Includ d in h ar f 

con amrng he ne-m gohm 

YP 510-G. With e en decade. ha inp; 

in r rn nt p r t p ranging from 0. l 
ohm to 00 kn here are hr e po sibl0 

5-dial ombina ion , four po ibl 4-di 1 
ombina i n , and :fi po ibl 3-dial 

combination . Figur 3 indica e , by 

type number the combina ions a vaila-
ble. The uffix 1 r form rly u ed i 
r tain d-thu TYPE 02-J i r placed 

b TYPE 1432-.J. 
- IVAN G. EA 'l'ON 

SPECIFICAT IONS 

Frequency Characteristics: J clentic::il with tho. e of 
the previous design, TYPJ<:: 602. A discus. ·ion of 
the frequency characteristics of these resistors 
will be found in the Exp rimenler for De ember, 
1940, und r he title "Radio Frequenc Char­
acteri i of D ad Re ·i tor·-" 

Residual Impedances: 

Zero Resistance (Ro): 0.002 to 0.003 ohm per 
dial at de; 0.04 ohm per dial a.t 1 ; pr por-

ional o quare root of fr qu ncy a, all fre­
qu n ie [1,bove 100 k . 

7,ero Inductance (Lo): 0.10 µh per dial. 
Effective hunt apacitance (C): This value 

is etermined largely by he highest d cade in 

use. With the LOvV termin al conn ct d to shield, 
a value of 15 to 10 µµf per de ade may be 
a um cl, countin g decade down from he 
high t. Thus, if the hird decade fr m the op 
i the highe t resi an e de ade in cir ui (i.e., 
n t e n,t zero ) , the shunting rminnl cap ci-

anc i., 45 to 30 µµI". If the highest cl cade fr1 
the as embl is in use, the effective capac-itanc 
is 15 to 10 µµf, regardless of the setting of .the 
lower-re i tance de ad 
Temperature Coefficient of Resistance: L s than 
±0.002 p r d gree C ntigrad at room tem­

perature , except for the 0.1 ,n cl cade, where 
the box wiri ng ' iH i nc reas the over- 11 tem­
perature oeffi ·ient. 
Accuracy of Adjustment: All cards are adju t cl 
within ±0.05 of th . tat d value b tween 
card t rminals, except the 1-ohm card.· which 
are adjusted wi hin ±0.15 and the 0.1-ohm 
units which ar adju ted wi hin ±0.5 0. 
Maximum Current: ame as for pr vious model. , 

PE 602. Val u fo r 40° Centigrade rise are en­
grav d on panels dir ctly above witch knob . 
Terminals: J ck- p b.iI ding p et on G n ral 

Radio. an n.rd U-in h s acing. hi. Id rminu.l 

is pr vide . 
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GENERAL RADIO EXPERIMENTER 

Mounting: Aluminum panel and cabinet. 
Dimensions: Width, 491' 6 inches; height, 41 t 6 
inches; length, 1091' 6 inches for 3-dial, 13 inch­
e for 4.-dial, and 15% inches f r 5-dial box. 

Type Resi tance 

1432-F 111 ohms total, in steps of 0.1 ohm 
1432-K 1, 111 ohms total, in steps of 0.1 ohm 

4 

Net Weight: TYPE 1432-A, C, F, 4 pounds, 2 
ounces; TYPE 1432-J, K, L, Q, 5 pounds, 
2 ounces; TYPE 1432-M, , P, 6 pounds, 
5 unce .. 

No. of 
Dial 

3 
4 

Type 510 
Decades sed 

A,B,C 
A,B,C,D 

Code 
Word 

DELTA 
DEFER 

Price 

$ 56.0 
75. 

1432-C 11, 100 ohms total, in steps of 10 ohms 3 C,D,E DEBAR 

0 
00 

0 65.0 
1432-J 11, 110 ohms total, in steps of 1 ohm 4 B,C,D,E DEBIT 83.00 
1432-N 11, I 11 ohms total, in steps of 0.1 ohm 5 A,B,C,D,E DEMON 99.00 
1432-L 111, 100 ohms total, in steps of 10 ohms 4 C,D,E,F DE AY 87.00 
1432-M 111, 110 ohms total, in steps of 1 ohm 5 B, C, D,E, ' DEMIT 107.00 
1432-A 1, 110,000 ohms total, in steps of 1000 ohms 3 E , F, G DEM UR  96.00 
1432-Q 1, 111,000 ohms total, in steps of 100 ohms 4 D,E,F, G DEPOT 113.00 
1432-P 1,111,100 ohms total, in steps of 10 ohms 5 C,D,E,F, DETER 133.00 

TYPE 510 DECADE-R ESISTANCE UNIT 

For building into the equipm nt, h 
individual resi ance decades used in he 
TYPE 1432 D ad Re istor ar avail­
abl a h TYP • 510 cade Resi tancc 
l nit .. 

Resistance 
Type Total 

510-A 1 ohm 
510-B 10 ohms 
510-C 100 ohms 
510-D 1,000 ohms 
510-E 10,000 ohms 
510-F 100,000 ohms 
510-G 1,000,000 ohms 

Accuracy specifications are given 1n 

the table on page 2. Other spe ifications 

r main unchanged from previous models. 
nit are supplied compl t wi h dial 

plate, knob, and drilling templa · 

also photograph on page 1 .  

Per Step Cod Word Price 

0.1 ohm ELATE $12.00 
1 ohm ELDER 14.00 

10 ohms ELEGY 14.00 
100 ohms ELBO-W 16.50 

1,000 ohms ELE T 18.50 
10,000 ohms EI,VA 21.50 

100,000 ohms E TER 40.00 

A MULTIRANGE FILTER FOR AUDIO 
AND ULTRASONIC AMPLIFIERS 

The TYPE 1231-B Amplifier and Null 
Detector has proved a useful instrument 
for balan ing impedance bridg at 
audio and ultra onic frequencie up to 
about 100 kc. In order to eliminate 
harmonics and minimize background 
noise, amplifier selectivity, even at th 
expense of some insertion loss, is almo t 
universally desirable. Antiresonant L-C 
filters, tuned for 60 cycles (TYPE 1231-
P2) and for either 400 cy les or 1 k 

(TYPE 1231-P3) , have been available to 
convert the TYPE 1231-B into a tuned 
amplifier at these sp cific frequencie . 

The n w TYPE 1231-P5 Fil er xtend 
the frequency range and provide tuning 
at eleven discrete frequencies at which 
impedance measurements are frequently 
made, namely, 50, 100, 200, and 500 
cycles and 1, 2, 5, 10, 20, 50, and 100 kc. 
This filter is particularly useful in 
dielectric m asurements with the TYP 1 
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716-C Capacitance Bridge, since it  pro­
vides fixed tuning at 0.1, 1, 10, and 
100 kc for which the bridge is direct 
reading. By the addition of external 
capacitance, this filter can also be tun d 
to any other frequency within the range 
from 20 cycl s to 100 kc. 

While designed primarily to plug into 
the TYPE 1231-B Amplifier, the TYPE 
1231-P5 Filter can also be used as an 
antiresonant L-C element i n  the grid 
circuit of any low-level Class A amplifier 
where it is not subjected to a d-c current. 
The resulting selectivity and insertion 
loss will then be a function of frequency 
and the parameters of the amplifier 
cir uit. 

High selec ivity over such an extended 
frequency range, combined with reason­
able i nsertion loss, nece sitates the use 
of four separate inductors: L-1 (20 
henrys) for 50 and 100 cycles, L-2 
(2 henrys) for 200 and 500 cycles, L-3 
(300 millihenrys) for 1, 2, and 5 kc, and 
L-4 (15 millihenrys) for 10, 20, 50, and 
100 kc. Each inductor is a symmetrically 
wound toroid and is distinctly more 
astatic than the shell-type indu tor 
used in the older TYPE 1231-P2 and -P3 
Filters. Low-loss polystyrene or mica 
capacitors are us d throughout. 

The L-3 and L-4 inductors utilize 
molybdenum-permalloy dust cores ha v­
ing effective permeabilities of 125 (L-3) 
and 26 (L-4). These have negligible tem­
perature and voltage coeffici nts of in­
ductance and are ideal for the purpose. 
The L-4 inductor is  wound with Litzen­
draht to minimize eddy current copper 
lo ses at the high frequencies used. 

To achieve the desirable high Q at 
500 cycles and below, a "solid" core is 
required. Accordingly, the L-1 and L-2 
inductors are wound on "centricores" 
fabricated by spiral-winding thin tape 
on a mandr l with appropriate insulation 

J U NE, 1951 

Figure 1. Panel view of the Type 1231-PSM Filter. 

and subsequent annealing. f erromag­
netic alloy having a small voltag coeffi­
cient of inductance is used. 

The filter elements and el ctor witch 
are enclosed in an aluminum cha i 
which, in urn, is mounted in an alu­
minum cabinet having an external black 
crackle finish and rubb r feet. :tOO l 
electrostatic a well a ele tromagn ti 
shielding is th reby provided. A shi lded 
cord terminated with a standard tele­
phone-type plug permits the selected 
filter circuit to be i ntroduced into the 
grid circuit of the last stage of the TYPE 
1231-B Amplifier. The filter circuits 
ha a common terminal which is 
ground d to the chassis. Both terminal 
of the filter are available on th front 
panel for attaching e. ternal capaci ors 

if desired. 
The sixteen-position selector switch 

has an off position (giving an aperiodic 
amplifier), eleven positions providing, 
directly, the aforementioned discr t 

frequency valu s, and four posit.ions 
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whi individuall conne - the four 

inductor a ro s the filter terminal ' ith 

nly a small amount of in ernal capaci­
k'LnC . 

n antir nant filL r n twork mu 

b de ign d as a om r mi b tween a 

lerable in ertion lo and a d irable 

di ·rimina ion again t, ay he second 

harmoni of h op rating frequenc . 

Typical data ob ain d wi h the four in­

ductor pre ·isely tun d and in er cl 

int he T PE 1231-B Amplifier, ar 

ho\ n i n  Figures 2 and 3. Th dot i ndi­
cat th I v n di ere e frequ n y val­

u The e data w r tak n at low I v ] 

wh n the op n-circuit u put roltag f 

the amplifier wa 0.2 v lt. As the op r­
ating level i rai ed, h er i cor l s 

necessarily incr a the in ertion I 

t a given frequ n y and d rea he 
discrimina i n. From he e data n 
can hoo e ' hi h inductor to tune for 

any de ire l op rating frequ n 

0 

10 

I \ 

/ \ 
v \ / ' 

/ 
v ...... �""' 

/ 
,../ 

50 

60 
0.1 Ql5 0.2 0.3 0.4 05 0.7 1.5 2 

FREQUENCY KILOCYCLES 

-

� j'.,,_ -
3 4 5 

figure 4. Selectivity curve for the 1-kc filter and 
Type 1231-B Amplifier. Values of second harmonic 
discrimination for the other filters ore given in 

Table I, below. 

T pi al 1 w-level hara n of 

th TYPE 1231-PS Fil er, when u ed with 

th T PE 1231-B Amplifi r and Null 

De ec -or, ar gi -n in Tabl I ' hich 
Ii ' th r onan i mp dan in rneg hm 
the r onan Q, the in ertion 1 (or 

ga ) in db and tl 1 tivi . , i. ., th 

di crin1ination in db again t 1.h ec 1 

harmonic. 

TABLE I 

Frequency 

50 � 
100 
200 c 
500 . 

1 kc 
2 kc 
5 kc· 

10 kn 
20 kc 
50 kc 

100 k 

Inductor 
Used 

L-1 
L-1 
L-2 
L-2 
L-3 
L-3 
L-3 
L-4 
L-4 
L-4 
L-4 

Resonant 
Z Mn 
0.2 
1.02 
0.21 
0.52 
0.2G 
0. 6 
2.70 
0.17 
0.50 
1. ) 

2.13 

figure 2. Low-level insertion loss versus resonant 
frequency for each of the four inductors. 

Resonant Insertion 
db 

Di. criminalion i•s. 
2nd Harmonic db 

<.> 44 

� � 40 
r 

20 

Q 
6.41 R 
2.7 lo .. 
7.3 lo. R 
4.2 lo . 
7. lo ·s 
3.0 lO�R 
1.9 gain 
3. loss 
2.2 gu.in 
5.6 g:J.ill 
7.4 gain 

33 
31 
40 
35 
42 
40 
34 
4ti 
44 
37 
2 

figure 3. Low-level second harmonic discrimination 
versus resonant frequency for each of the four 

inductors. 

.02 .05 OJ 0.2 0.5 I 2 5 IQ 20 50 100 02 05 10 .20 .50 2 5 10 20 50 IOO 
RESONANT FREQUENCY· KILOCVU..ES 

Rl!SONANT FREQUENCY KILOCYGLES 
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n from Fjgures 2 and 3, a hio-hor 

di ·crin1inaLion, aL the oxpen ·e of in-

T a · d in rtion 1 , can be obtain cl 
at 100 cy ·le , 500 cycle , and 5 kc by 

tuning he L-2, L-3 and L-4 inductor 

' ith appropriat xt rnal capacitan 
lotted on a logarithmic cale, Figure 4, 

the s lee ivity curves (attenuation v . 

frequency) are roughly symmetrical ex­

·ept a modifi d by th tran mi ion 

· ll'Ve of the amplifi r. 

The filter elemen are calibrated with 

ufficien precI 10n so tha re onant 
p ak cur within ±2% of ach f th 

leven nominal frequency values. Within 

the e limit , v hich are ordinarily clo e 

nough for th majorit of bridge 
In a ur n nt hi filter may be u ed 

to set an adju able non- alibrated or 

crud ly calibrated o cillator at th d -

·ir d op rating fr u nc . n the oth r 
hand, it m.us be remembered that, wi h­

ou external capacitance, the el ven 

L-C circui · ar highl re onant fix d­
fr qu nc filter , o tha th operatincr 

frequency mu t b close to the nominal 
Yalue if a minimum in erti n lo (i . e. , 
ma.·1mum amplifi r gain) IS to be 

realized. 

The filter circuit are calibrat d 

normal room t mp ra ur nd a clo e 

to zero I 1, ' hi h i the per inent con­
·id ration for use a8 a re onan filter in 
a null det ctor. navoidably, th ·entri-
. r indu ·tor L-1 nd L-2 C-0 100, 200, 

and 500 ycle filters) hav noticeable 

positive temperature and voltag effi­

cients of inductan e. The corre ponding 

neO'ative temp ra ive coefficient of fre­

q u �n y is al out 0.0 7c per <l •o-r' Centi-

JUNE, 1951 

Figure 5. View of the Type 1231-PSR Filter ar­
ranged for relay-rack mounting with the Type 
1231-B Amplifler and Null Detector. The fllter 
panel attaches to the amplifler panel to make 
the assembly the correct width for mounting in a 
19-inch relay rack. The narrow strip between the 
two panels carries a switch for the a-c power sup-

ply that is optional with the amplifier. 

O'rade. The voltaO'e •oeffi •ient whi · h rn 

due t h in 'l' a f normal perm abil­

ity ith induction, reduc th re onant 
frequ nc by about 6 p r volt im­

pre ed on he filt r a 50 cycle and pro­

portiona ly 1 · · a high r fr qu n ·i -.. 
The e coeffici nts ar ordinaril n gli­

gibl i he dust-core indu tors L-3 
and L-4. 

TIO : Thi TYP • 1231-P5 Filter 
should at no ime be ubjected to an 

d-c current. 'I h ery appreciable mag­
n i · m mory po d by th n r1-

cor inductor would r ult in a r i ual 

magnetization. I would then be difficult 

to remove this and to r store th initial 
permeability at wh· h he indu or 

w r ali rated. A defini more- r-1 . ·s 

permanent, off ·et of th re onu.nt fre­
qu ncies from their nominal valu s woulcl 
th r by c ur. Wh n u d with h 

TYPE 1231-B Amplifier and Kull DeV.•c­

tor, the inductors do not carr an d- · 

current. 
- Ir n.\.'r10 -vv. LAM.:-;o 

SPECIFICA TIONS 

Nominal Operating Frequencies: 50, 100, 200, 500 
cycles; 1, 2, 5, 10, 20, 50, 100 k . 

Frequency Calibration: Within ±2 3{. 

Insertion L oss: Be ween. 6-db lo ·::; and G-db gnin, 
depending upon fr quency. 
Selectivity: Better than 30 db against th second 
harinoni ·. 
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GENERAL RADIO EXPER IMENTER 

Terminals: hielded ord and plug f r connec­
tion to TYPE 1231 Amplifier and Null Detector. 
Jack top terminals for c nnecting external 
·apacitors. 

Mounting :  Aluminum cabinet for bench use. 
Al o available for relay rack mounting in con-

Type 

8 

junction with TYPE 1231-B Amplifier and ull 
Detector. See price list below. 
Dimensions: Front panel, (hei�ht) 7" x (width) 
6�"· Cabinet, (depth) 9%'. Internal shield 
box, (height) 6,74'" x (width) 472" x (depth) 9". 
Net Weight: Complete 9 lb. 12 oz. 

Code Word Price 

1231-PSM 
1231-PSR I Adiustable Filter (cabinet model) . • . .  · · · · · · · · · [ 

Adjustable Filter (relay-rack model) ........... . 
ALDER 
ADOBE 

$215.00 
215.00 

MISC ELLANY 
SPEAKERS - arold B. Richmond, 
Chairman of the Board, General Radio 
Company, was the principal banquet 
speaker at the National Conference on 
Airborne Electronics sponsored by the 
Dayton Section, I.R.E., at Dayton, 

hio, May 23-25. His subject - "Diplo-
1nacy and the Changing Radio Rela­
tionships Between the nited tates 
and Europe." 

lso at the Airborne Electronics Con­
ference, Robert . Sod rman and W. M. 
Hague, Jr., of General Radio's Engineer­
ing Department presented a paper 
entitled, "Measurements to 2000 MC, 

with the V-H-F Admittance Meter." 

HUMIDITY-Each year with th com­
ing of warmer, more humid weather in 
the northern hemisphere, we remind our 
reader that high relative humidity 

sometimes has baffiing and annoying 
effects on electrical measurements. A 
reprint from the Experimenter, entitled 
"The Effect of Humidity on Electrical 
Measurements," is helpful in identifying 
th se effects and in preventing them. 

sl� for a copy. 

S U MMER CLOSING 

VACATION - During the we ks of 
July 22 and July 29 most of our em­
ployees will be vacationing. Manufac­
turing departments will be manned by a 
skeleton staff. Every effort will be mad 
to tak care of urgent business, but 
repairs cannot be made, except in hard­
ship cases. Our ervice Department re­
que ts that shipments of material to be 
repaired be either scheduled to reach us 
well before this vacation period or 
delayed until afterward. 

GENERAL RADIO COMPANY 
275 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETTS 
TELEP H 0 NE : TR owbridge 6 • 44 0 0 

BRANCH ENGINEERING OFFICES 
NEW Y 0 R K 6, NEW Y 0 R K 

90 WEST STREET 

TEL.-WOrth 2·5837 

LOS ANGELES 38, CALIFORNIA 

1000 NORTH SEWARD STREET 

TEL.-HOllywood 9-6201 

CHICAGO 5, ILLIN' 5 

920 SOUTH MICHIGAN AVENUE 

TEL. WAbash 2-3820 
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