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The 40th bir thday is a minor mile­

ston , n t calling forth the same fervor 

of festivity as the 25th or the 50th. 
Y t it has a unique signifi can ce . A man, 

la king the dignity of a full half cen­

tury, till hope that he i not really old 
yet knows he is no longer young. He i 

old enough to have a past but young 

enough to have a future. It is the age 

where he longs to be young again, know­

ing what he knows now . 
Unlike a man, a company i self­

renewing and can face the future with 
the vigor of youth and the experience 

of maturity; o as General Radio cele­

brates its 40th anniversary this month , 

we recall the past in its ignificance for 

the flowering of the present and the 

fruition of the future. 

The e1e ·tr n wa 1e s in the public 

· mind than the atom now i when the 
youthful Melv ille Ea. tham started a 

company intended to apply the com-
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parati ly new idea of indu trial mea -

urem ,nt to an indu ry hardly born. 

2 

Thi you1 g man had anoth r idea, 

ev n further from the g neral indu trial 

mind of 1915 - the con pt f a  manu­

facturing company a a community of 

int re t among toe kholder employ­

e s manag m n and cu tomer . (Two, 

and ev ntually thr c of he int r t 

be ame in fact m rg-d b cau ·e th re 

1�rnre no outsid to khold rs and the 

ompany arly b am empl y e wned 

and ha alway been employe man­

ag d.) rowth 1vould b low finan d 

from earnings, and there would be no 

la -off or hutdown . Pr fit- harinrr 

and job e urity would b feature of 

employm nt. 

Indu try would be upplied with the 

measuring tool r quired to upport 

th technology of th new fi ld opened 

by th dev lopment of th ele tron tube 

and the xploita ion of frequ n ie ab v 
the commercial po\ver rano·e. n ad -

quate engineerino- aff ' uld insure 

imely n w product , and advanced 

manufacturing met.hod ' ould produce 

pri •es below th prevailing rano·e for 

laboratory instruments. noth r im­

portant departur from pr ailing prac­

tic po �ibly the fir t i h manufa -

ture f laboratory apparatu. would b 

the production in quantity (relat ively) 

of a tandard lin of in trum nt , ' hich 

would b maintained in t ck to provid 

promp f ulfillm n of cu om r ' r -

quirement . The ·aving in o t and the 

improvem nt in ervice would b great, 

for the common practi · at the ime 

wa to build to a u 't m r' ord r. 

All of th e aim· ha\ e b n r alized, 

and through the y ar the poli<'y that 

what is good for th mploy i g od 

for G n ral Radio ha· produ ced a pro­

gre · ing ri of mploy b nefit . 

Even in th bad tim of the early 30' 
th r w r no lay-off on account of 

Wave meter of 19 15. 

lack of work. The fir t productive m ­
plovee hir d retired a f w vear ago. 

A teady growth ha brought em­

ployment to approximat ly 600. Our 
turnover i small and lif t ime empl y­

mcnt is fr quent . All this ha.._ built a 
fore of highly. killed produ tion work­

er . No women are employed in manu­

facturing d partment . In a embly 

the artisan rather than th ma -pro­

du tion sy tern i u ed - that i , on 

man u uallv a sembl . a complete in-
trum nt w rkino- from print . 

Naturally in uch a company, pend­

ing about 10 per c nt of its annual . ale 

in dev 1 pment en.gin ring an un­

u uuJly large porportion of the total 

taff are engineer , and m n with en­

gineerino- background are found in many 

oth r po i ti on . The policv ha been to 

develop men within th organization o 

far a po· ible. Co-op rative cour are 

carried on ·with Ma aC'hu tt In titut 

of Technology and wi h N orthea tern 

Univer ity, and in the lat r year of 

the c ur tudent p nd about half 

th ir time in the G n ral Radio plant . 

Thi has b come an importan ource of 

engin ring talent. 

The growth of in truments ince those 

early year is marked by the cliff rence 
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between the 9 pages of 1915 's Catalog 
\. and the 25 8 pages of 195 4 s Catalog 

N. However, the mod rn reader of 
Catalog A is struck by the element of 
continuity in an art that has developed 
in a many directions as has electroni · 

in e 1915 . The arly instruments were 
the fun.dam ntal tools of their day, and 
modern instrument to perform the 
same functions are still found in Cata­

log N. 
The variable air condenser wa then 

a now a ba ic measurement tool. The 
bakelite in ulation ha given way to 
quartz and steatite, but the applica­
tion ar roughly the same, and the 
G neral Radio ca pa itor of 195 5 i , like 

the conden er of 1915 , the be com­
mer ial d vice in its la s. Th function 
performe by the univ r al waverneter 
of Catalog (range of 15 0 me rs to 

900 meter ) is m t in Catalog N by a 
crystal fr quency tandard and an ex­
ten ive array of auxiliary equipment. 

Clo er relatives, wavemcter of the oil 
and conden r type, also appe Y in 
Ca alog N. In some of them the con­
den r and coil have merged in a ingle 
unit, the high-frequen y butterfly. 

The " ensitiv high-frequency meter" 
of the early catalogs is the r mote an­

e tor of the vacuum-tube voltm ter. 
tandard of indu tan e and capaci­

tance compl te Catalog A li ting , all 
repres nted in Catalog and one en 

arrying the ame type number (107). 
A ingle in trum nt in atalog A 

repre ents a vanished function - th 
"TYPE 110-A park Indi ator" wi h 
whi ·h "the regularity of the inten ity 
and pacing of the eparat park can 
be een, thu allowing th u r t form 
a rrect id a of the ton valu and 
spark of a set." This dev lopment could 

1955's Fre q u e n c y  Stan dardizi n g  E q u i pm e nt i n  t h e  
G e neral R a d i o  E n gineeri n g  La boratories. 

J U N E, 1955 

no doubt have been used a a trobo­
scope, o even it may be aid to have a 
de endant of orts in Catalog N. 

Subsequent catalog how a d v lop­
ing ophi ti ation in the original mod­
els, and from tim to time n ' ba ·ic 

in trument are added. By 1919 th 9 
page have bee om 32, and re i tance 
box and bridg b gin to appear. 

In the mid-20 s a n w el ment ap­
p e a r s  - the gr a t  bu ild- your-own 
broadca t-r ceiv r boom ''a on, and 
G neral Radio entered into a major 
d viation. Radio part (tran orm rs, 
conden er , rh o at ) becam o r1um­
erou that b 1925 a eparat parts 
catalog app ared. he lin - perat d 
r eiv r, too compli at d for horn on­
struction, brought thi period to a lo e, 
and by 192 General Ra io \Va a ain 
putting all it effort int in trum nt 
d velopm n and manufa turing. In­
deed, thi fi ld had not b n negl t d, 
for during thi p riod o cillograph , 
vacuum-tube o illator , and ry._tal 
frequ ncy tandard appear d in the 
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Ca alorr, which had grown to 120 page 

by 1 30. Th fir t ca hod -ray o cillo­

graph mm rcially availabl for g n­

eral ale in the -nited tate \\a intro­

du · d in l 31 · th fir t tandard- ·ignal 
gen rator appeared e en arlicr, in 1928. 

Th cade of h 1930 aw a gr at 
d velopm nt in h appli a ion of elec­

troni · t chniqu · to indu trial mea ure­
men pro bl m ·. No longer was the radio 

indu ·try th prin ipal cu om r. Th 
Gen ral Radio ompany in fa t b -

came t adily more general and le 

radio. Fir t in all of th e field were 
num rou . The included th fe dback­
type R-C o. ·illator, th h ter dyn 

wav analyzer the el ctr nic trobo­

s op , and noi -meter . The Varia ® 
:autotran f rmer, the fir ommerciali­
.zation f an old id a, appear d in J 933. 

Th war year 'how a for ed-draft 

expan ion and om uning away from 

in· rument d v lopm nt o h immedi­

ate requir ment of national d fen 

portion of our Engineering Department 

wa in fa t on 1 ave and engag d in 

Gov rnment proj t . 

Plant f acilitie w re xpanded and 

sub-con ra ·ti n g  arrang ment were 

entered into with neighborinrr plant . 

The booming r quir ment for elec-

Since 19 15, the ra ­
d i o-e l e ct r o n i c s  i n ­
d ustry has  l ooked to 
Ge neral Radio for its 
laboratory sta ndards. 
At the left i s  s h ow n  
a n  early Type 107 
Vari able In d uctor; a t  
t h e  r i g ht, today's d i ­
rect-readin g model.  

tronic weapons produced a corr pond­
ing pres ur for in trumen to m a ur 

the perf rmanc not only in d velop-

1n n but in u . G n ral Radi was, 111 
h early year of he war, the onl 

source in the world out id of German 

for man of the e e ential tool , and 

v n before the ntrv of the nited 

States into the \Yar, the expanded re­

quirement of our future allies were 

b ing met. The war d mand were so 
well met that the ompany re eived 

five rmy- avy "E ' Award . 

Following th war, an expanded En­

gineering D partment rede igned many 

older in trument and produced new 

i em at an ac el rat d tempo. Coaxial 

conne tors and devi e extended the 

frequen y range of the Company's op­

eration into th 5000 Mc. area. Motor 

peed ontrol appeared for th fir t 

tim , expanding our int re in th in­

du trial field, as did a oltage regulator. 

Bo h of th e item were built around 

the Variac® autotran former. 

Televi ion brought a station monitor, 
a companion to broadcast and F-M 

moni or lono- in the line and, t o new 
to be catalogued, at the 1955 Radio 

Engjn rino- Show were di played in-
trument for automati curv tra ing, 
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a respon e to the current trend. Yet, 

among the elaborat ne\ r in trum-ents 
th old basi item are no foro- tt n, 
an among th mo t re 'en t de v lop­

men ts ar found n w tandard of a­
pacitance and inductan ·e, and ne 
ty of imp <lane brid cres. 

Expan ion in h field of customer 
erv1ce is hown al. o. Th fir ata-

logue li ted only he factory addr 
During th 20's and earl 30's, listings 

of foreio-n repr ntati app ar over­
ing, before the outbreak of ho tili i 
ev ry portion of the world. Dis ri 
offi. e tart d y ompany per onnel 

appear fir t in w York in 1934, fol­
lowed by Lo Angeles, hicao·o, Wa h­
ington, a1 d thi m nth, Philadelphia. 

o industrial r mini c n are om-
plete without recalling the old ' ork 

JUNE, 1955 

where everythincr tart d. G n r al 
Radio too, had i old plant although 
it i doubtful if th founder ever toked 
the furnace there. ..,hi building was 
abandoned by Gen ral Radio in 1927, 

and op ra ions moved to a growincr 
plant tart d nearby in 1924. Thi it , 
with addition to expand it fiv fold 

hrough he years was outgrown in 1950, 
and a branch plant wa built in W t 

Con ord Ma ·achu et , which no 
accommodat s about one-half of the 
manuf a tu ring op ration . 

Thi th n, i what we know now, the 
accumulated experienc of 40 y ar . It 

is he foundation on which younger 
men are building -young m n with 
more in their phil ophi than an aging 
scribbler of memoir has drea1n d of. 

-C. T. B RKE 

NEW R-F BRIDGE FEATURES SMALL 
SIZE AND ADDED OPERATING CONVENIENCE 

Since i s introduction in 1942, th 
Gen ral Radio 'rYPE 916-A Radio-Fre­

quency Bridg 1 ha b en the radio in­

du ry ·tandard for mea urements on 
antennas lines, network and com­
pm nt in the fr quency range b tw en 
400 Kc and 60 =.\.! . The widespread ac­
cept nee accord d thi bridge i due 

largely to two important charac ri ti 
- ac ura ·y of m asurement and ·im­

plici y of opera ion. n w and im­
prov d v rsion of this bridge ha re­
cently be n developed, the TYPE 1606-A 
Radio-Fr uen Bridge, which retains 
the desirable featur of the older bridge 

1 incl ir, D. B., "A New R-F Bridge for Use at Fre­
quencies up to 60 Mc," General Radio Experin?.enter, 
XVII, 3, August, 1 942. 

and incorporates several new on s that 
contribute to incr a d ea e and con­
venience of op ration. 

As in the older bridge, the resistive 
and rea iv ompon nts of the un­
known imp da e are dire tly indi ated 
on separat dial when th ridge i 
balanced to a null. The direct-reading 
r i tanc range i from 0 to 1000 ohms, 
and th dir ct-reading rea tance range 

is from 0 to ± 5000 / f11:rc ohm , where 

f Mc is the frequency in meo-a y le . 
IIigh r impedanc an be measured 
indirectly. A modifi d Schering bridge 
circuit, shown in Figure 2, i u ed, in 

hich both the resistive and reactive 
compon nt of the unknown imp dance 

are measured in term of apacitance, 
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and all balance adju tment are made 

by means of variable air apa it rs. 
Among the improvem nt in the new 

bridge are: 

1. The volume occupied b the bridge 
ha been halved. 

2. A single bridg transformer rep la e 
the two transformer used in the 
older bridge, thus eliminating the 

nece sity of hanging tran fonners at 
3 mega ycle . 

3. New milled -plate variabl e air ca­
pacitor whi h have very low lo e , 

are used a r a tance tandards. 

4. 'Ihe r sis or previou ly mounted in 
the lead used to connect the un­

known to the bridg has been moved 

inside the bridge which facilitate 
connec ion to th unknown. 

5. The reactance dial i calibrated over 
a 330° ar rather than over a 165° 
arc whi ·h permits more prec1 e 

readings. 

6. Tefl.on insul ation i u d to upport 
the important bridge el men ts in 

order to k ep los es low and to mak 
operation po ible over wide tem­
p rature rano· 

7. Dial lo k are provided on the initial 

balance controls to prevent acc1-

d ntal mov�ment. 
8. A separate arrying case is made 

available a an acce sory. 

Bridge Transformer 

Probably the mo t significant im­
provement in the bridg i the new 
broadband bridge tran. former , whi h 
operate efficiently ov r th entir fre­

quency range of the bridg . As shown in 

Figure 2 this trans£ ormer is the isola­
tion network used to couple pow r from 
the g nerator in to the bridge through 

jun tion point a and c. 
The tran former must develop a volt­

age b tvire n points a and which 
"float " with r pect to ground. That 

i the r la ti v pot ntial between point 
a and ground and b tw en c and ground 

must be determin d by the impedances 
in the bridge arm alon and not by 

tray couplings in the tran former. The 

tran form r th ,ref ore should have only 

magnetic coupling between the primary 
and secondary, and all capaci i cou­

pling between the ·winding them Ive 
should b Jiminated. 

Fig u re 1 .  Vie w  of th e 
Type 1606-A Radio­
Freq uency Brid ge in 
i ts  ca rryi n g  case. 
S h ie lding i s  provided 
b y  the metal  cabinet  
of  the i n s trume nt, s o  
t h a t  the bridge ca n 
be used either i n  or 
out of the ca rryi n g  

case. 
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n order to keep the stray capacitance 
upling n gligible, the primary and 

se ondary windings are complet ly 
shi lded and an additional hi ld i 
u d bet,Yeen the hielded primary and 
se ondary, a hown in Figure 3. The 
fixed capacitanc betw n the middle 
shi ld and the , econdary shield causes 

no error since it appears in parallel 
'''ith th apacitive arm of the bridge 

and can be included as part of the 
capacitanc CN. The details of con­
struction are shown in Figures 3 and 4. 
Note that the individual hields are 
not compl te turn around the core but 

are lotted to avoid the formation of 
hort-circuited turn . 

The wide frequency range is obtained 
through the u e of a high-p rmeability 

ferrite core (µ = 850) which form a 
complete magnetic path around the wind­
. gs. The lo' -reluctance magnetic circuit 

J ult in a high degree of coupling 
bet"� en th primary and econdary, 
and inc only two turns are required 
on both windings to produc an ad -
qua e primary inductn,nce for ati -

fa tor performance at the lowe fre­
qu ncies it al o r sult in a high lf­

r sonant frequency for the tran f rmer. 
ll onnection to the -vvinding are 

made by mean of coaxial able in 
order to minimize po ible capacitance 

coupling . 
The performan e of thi new trans­

former i completely satisfactory. It 
cover he ntire fr quency rano-e of 

th bridge and does not require any 

Fig ure 3. Vie w  of the brid ge tra n sformer w ith 
c om ponent  parts s how n at  left. 

INITIAL BALANCE 

JUNE, 1955 

'"------ To Unknown 

Fig u re 2. Sche m atic d i a g ra m  of the bridge circuit. 

adjustment in ord r o balan e out 

uncle ired coupling . Figure 5 i a graph 

howing the relative voltage develop d 
aero the bridge at balance a a func­
tion of fr quency. The p rf ormance of 
the two tran form r u e in the old r 
TYPE 91 6-A R-F Bridge i also hm n. 
As i vident, the new tran form r 
produ e a ubs antially laro-er voltage 
a ro the bridge at pra ti ally all 
frequen ie than do the old r units. 

A a matter of inter , t the char­
acteri tic of th tran former alon 
working between a 50-ohm source and 
a 50-ohm load were mca ur d and r 
plo ted in Figure 6. A can b een the 
in. ertion lo i rea onably low ov r a 
very wid frequen y range in . pit of 

the larg phy ical pacing n itated 

by the shielding bet,veen the primary 

and secondary winding . 

Fi gure 4. Cross section dra w i n g  of the bridge 
tra n sformer. 

SLOT IN SHIELDS 

/ FERRITE CORE 

---TEFLO N 
INSULATING RING 

-SECONDARY 
WINDING 

k4t-µ.;::..;:,�_.sEcONDARY 
SHIELD 

TEFLON 
-1NSULATING RING 

--INTERMEDIATE 
SHIELD 

\_PRIMARY SHIELD 
PRIMARY WINDING 
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F RE QUE NCY-Mc 

Variable Capacitors 

A new type of variable air capacitor 
is us d f r the r actance balances and 
the initial resistance balan e. In this 
capacitor the complet ro or and stator 
se tions are milled out of solid blocks 

of aluminum, a con truct· on which 
a void the los es at the joints between 
plat and pacer found In many 
conventional d ign . Ball bearings 

m unted In high-temperature poly-
tyrene-disk insulators support the 

gla s-fiber shaft to which the rotor is 
lamped. Becau their over-all los es 

are very low, capacitors of this type are 
ex ellent omponents for u e in the 
bridge. Fig re 7 i a view of a 220 µµf 
variable capa itor of the type used in 

the instrument. 

Unknown Lead 

In the older bridge the re istor, Rp, 

sh wn in Figur 2 u d to make pos­
sibl the initial re i tance balance, is 
m unted external to th bridge in the 

100 1000 

Fi g u re 6- I nserti o n  l o s s  o f  
t h e  bri d g e  tra n sformer a s  a 
functio n of frequency,  w ork­
i n g  b e t w e en 50-o h m  i m -

p e d a n c e s .  

lead used to connect the unknown to 
the circuit under test. As a re ult, pe­
cial leads with the resistor mounted 

in them had to be used or an initial 
balance could not be obtained. In the 
ne\ bridge the re. i tor i mounted 

inside the bridge, which permits mu h 
great r flexibility in the selection of 
connecting lead . In fact components 

can often be most ati factorily meas­
ured at high frequencies when con­

nected directly across the unknown 
terminal by means of their own leads. 

Carrying Case 

The bridge is mounted in a sturdy 

aluminum cabinet, the inside of which 
is actually part of the bridge circuit. 
In field appli ation where some addi­
tional protection i de ired, or in cases 
in which the instrument is transported 

frequently, a parate luggage-type 
case, shown in Figure 1, can be obtained 
a an accessory. The instrument can be 

operated while inside the ca e if desired. 

Fig ure 5. Rela tive volta g e  develope d  acro s s  t h e  brid g e  a t  bal­
ance a s  a fu n ct ion of freque ncy.  Data for the o lder  Ty pe 9 1 6- A  

m o del  are s h o w n  for c o m pari s o n .  

Fi g ure 7. A vari a b le a i r  c a ­
pacitor of the type u s e d  i n  

t h e  n e w  r-f bridge • 

.,... i_.....-- ./,,.,,..,. � � t I \ ' 
- 1 0t---1r-:..�-H-t---¥'--+--t-++�-+--+.�-+-�..-+---l-�� -W 

ci v / '\ J  \ \ 
CD / I/,,,. I A ]'I \ 
fa -20 I I/ '>/ ,1 
Cl 1----1---1---1-A- 916-PI TRANSFORMER \ I � I/� I I 51 ) 916-P2, TRAN ISFORI ME.�,..,__-+--+--+-< 

i.Slw /1606 TRANsFoRMER � · 1 -

-=.��.l._.J_l_�__L__.L�___i____J__J_Q___._�'= 0.01 0.1 1 10 100 
FREQUENCY-Mc 
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Performance 

Th bridg I well ui t d to the 

ac urate mea urem nt of mpon nt , 
an enn a , and oth r circuit ha ing 

rela ively low im pedan e over a fr -
quency range from b low 400 kc to 60 
Mc. Figure 9 show th re ult of a 

serie f m a ur m nt made o er a 

frequency range from 100 k to 60 Mc 

on a leno-th of tran mi. ion lin term­

inated in a r i ·tor and a capaci or 
conn ·t d in ·eri 

At ry lm · frequen ie , that is below 

about -WO l( , the r i tance balan 
b ome progre. si ely le ensiti ve 

than th r actance balance and a a re­

sult it be ome mor difficult o meas­

ure very mall re I anc a urately. 

Sin h r actanc range i in versely 

proportional to frequ ncy it al o be­

come in rea singly more difficult to 

mea ure very small reactance a. th 

diff r nc in dial tting for a given 

reactance is also invers ly proportional 

to fr quency, and in extreme ca e the 

re ol i ng power of th di al IS a p­

p roa hed r xce d d. 

The improvement 

prev10u paragraph. 
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Fi g u re 8. Resistance a n d  reactan ce of a loaded 
tra n s m i s s i o n  l ine as meas ured on the bridge 

(circles)  and a s  ca l cu l a ted (curve). 

bridge even mor u · ful than wa th 

pr vi u model. 'I'h broadca t engineer 

measuring ant nna an th r ar h 

w rk r in the field will both find n w 
feature which will simplify their work. 

- R. A. SODERMAN 

100 

SPECtFICA TIONS 

Fre q u e n cy R a n g e :  400 Kc to 0 M . 
Reacta n ce R a n ge :  ±5000n at l Mc. This range 
varie inver cl r a th fr qu ncy; and at oth r 
frequencies th dial reading must be divided 
by th fr quency in mega ·. · · l . 
Resi s ta n ce Range : 0 to lOOOn. 
A ccuracy: For r actanc a.t fr quen ie up to 
50 Mc, ±: (2 0 + H2 + 0.000 x R x .f), wher 
R i he m as ired re i tan ·e in ohm and f i 
the fr qu n ·y in M . 

For r istance, at frequenci up to 50 Mc, 

[ R io-.i X = i 3 + 0.002-± f2 (1 + 1 000 ) /a 
= 

1 n 

+ 0. l fl J subj ct to cone tion for re idual 

parameters. R i the mea ur d r i tance in 
ohm , X is the measured reactance in ohm 
and .f i th frequen y in Mc. t high frequen­
ci th• corre ·tion depends upon the frequency 
and magnitude of th unknown r i tan e com-

pon nt. chart from which the correction can 
b determined i given in th instruction book 
suppli d with the bridge. 

Satisfact ry 01 erati n an b obt in d a 
fr u nc·i' a low a 100 Kc and ommvhat 
above 60 ::\1 v.·ith not quit good ac uracy a 
indi ·a ed above. The /2 term i im ortant only 
a frequencie above 10 fo. The 1 .ft rm i im­
portant only at very low fr qu ncies when the 
re istance of a high-r a ·tanc , low-lo apa itor 
i mea ured. 
Accessories S u p pl i e d :  Two l ad of differ nt 
1 ngth for ·ormeC'ting th unknown impedance 

o the bridg t rminal wo TYPE 7-l-R22 
Coaxial Cabl for onne ting th gen rator 
and detector, and one TYPE 7-1-PB5 Panel 

onn ctor. 
Oth er Accessories  Requ ired : R dio-fr quen y 
gen rator and detector. The TYPE 1330-A 

Bridge Oscillat r and the TYPE 1211- Unit 
cillator are ati factor generator , as are 
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the TYPE 1 00 1-A and the TYPE 805-C Stand­
ard-Signal G nerators. At frequencies above 
50 fo a TYPE 1 2 1 5-A Unit Osci llator or a 
TYPE 1 02 1 - V tandard- ignal G nerator is 
recommended . 

A we l l- hielded commu nicat ion receiver cov-
ring the desired frequency range niak a 

sn.ti facto1·y d te t or. I t  is r commend d tha 
the receiver be fitted with the TYPE 874- B58 

Type 

1 606-A 
1 606-P 1 

R a d i o  Fre q u e n c y  Bri d g e *  
L u g g ag e -type Carry i n g  C a s e  

* U .  S .  Pa tents Nos. 2 , 1 25 ,8 1 6 ;  2 ,  -48,457 ; and 2,376,394 

Panel Connector or other coaxin.l eon nector to 
avoid leakage at t he i nput conn c t io n .  
M o u nti n g :  \Velded al u minu m cabin t supplied. 

A l u ggag -typ carrying as i availahl epa­
rately and i rccomm nded if the bridge i s  o be 
u ed as a portable fi ld i n  t r u 1n nt . 
D i m e n s i o n s :  l 2 Y2 x 9 Y2 x 1 0 .Y-J'. in he over-all . 
N et Wei g ht :  23 pounds without carryi ng case ; 
2 - pounds � ith arrying case. 

ode "JVord 

CIGAR 
BILLY 

Price 

$535.00 
$ 15.00 

A N  I M P R O V E D  S O U N D - L E V E L  C A L I B R AT O R 
The TYPE 1552- Soun d- L v 1 Cali­

brator 1 has h ad an u n  xpectedly wid 

ace ptan and u e by tho working 

with noi c-mea uring y tern . With th 

combination of thi calibrator and the 

TYPE 1 307-A Tran i r 0 cil1 a r 2 
o ver-all acou ic c alibra ion of noi se­

mea uring sy terns are a imply and 

ea ily p rf orm d a electrical tests on 

the ampl ifi rs and met r . 

t E. E. ro s, " n cou tic Cal ibrator for th ound 
Level 1\1 t r , "  General Rad1"0 Experimenter, December, 
Hl -l  . .  

2 A rnold Peterson, " A  Pocket-size Transistor 0 cillator 
for udi  Frequency Testing, "  General Radio Experi­
m<'nfer, August , 1 954. 

The u e of thi alibrator in noisy 

nv i ronm n i limited by it 85 db 

maximum ou p ut level i mpo cd by di -

tor ion i n  t h  tran d ucer . For s ue e sful 

p ra ion ,  hercfore the maxi mum 

ba kground n oi e l ' el is 7 5 db. Wh ile 

t h i  i ati fact ory for a maj ority of 

u e i t  may be d i ffi c ul t  or i r  on ven i n t  
in i n d u  tri al noise ur ys to find bac k­

ground le el a. low a 7 5 d b .  A further 

complication r ults from the a ou tic 

re onan " i  hin th calibrator w h i c h  
may amplify fr quen ie pr ent i n  he 

bac kground , so that an actual back­

ground level of only 75 db may be f­
fectivel y in rea cd a ·  much a 1 0  d b. 

To effec · an improvement it wa 

necessar to fi n d  a mal l transd ucer 

uni as rugged and table a th on 

being u ed and y t capabl e of produc ing 

much higher ound 1 vel with ut di .  -
tortion . ong-p riod te w re n­

du ted on a numb -r of di ffer n t  type , 

and -he uni fi n all� cho n i a modifi a­
tion of th hure Broth r l\1 od I 
R-5 ontroll d-R l u  tan .e :Nii roph one 

ar ridg . 3  Thi tran, d u  er, wh ich can 
produc level in exces of 1 00 db with 
no gr at r input th an h at reqn ir d by 

3 B. B. Bauer, . . Patent 2, 54,425 Nov., 1 9 1  . 

F i g ure 1 .  Vi e w  o f  t h e  Type 1552-B S o u n d -Level  
Ca l i brator,  i n s talled o n  t h e  Type 155 1 -A S o u n d ­
Level  Meter a n d  dri ve n by t h e  Type 1 307-A Tra n -

s i stor O s e i  I l a  tor. 
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J UN E ,  1 955 

.-- TYPE 1552- B I ---
CALI BRATOR (NEW) 

I I/ / 
./ 

/v 

7i-YPE 1552-A 

n the n w TYPE 1 552-B ound- Level 

Cal i b ra or . ,.rh vjew of Figu r 1 how 

th n w a l ib rator whi h ] q uit im1-

l a r  in x rnal  app aran to he p revi­

ou. m d 1 .  The int rior m hanical a n d  

acou ical y t m ,  howev r ha been 
complete l y r d igned to obtain a better 

fr qu ncy c h ara t ri t i  . T h i  together 

w i  h h hig er ou put from th new 

calibrator ] sh own in 1 i o·ure 2.  

g 85 / CALIBRATOR COLO) 

A minor annoyan e . h a ha b en 

1 1 m i n ated i n  the d i ·n of th n w 
ali brator i th e frequency h i ft. i n  t h e  

T Y P E  1 3 0 7 - A  T r an i t o r  c i l l a  or 

cau · d by th rea tive i n put i m p  dan c e  

o f  h o l d  T Y P E  1 552-A. 
The new calibrat or can b u ed on 

all the u ual ound-lev 1 met r rm ro­

p h on - and o n  a numb r of u p p le­

m ntary mi rophon e  withou h n d 

for pe ial adaptor . Table I i a li t of 

th s mi roph on s .  

On al l m i  ·rophone i n  Table 1 xc pt 

the BA- 1 20 as i n  tal l  d i n  th TYPE 

I / / 80 

7 5  / 
v 

70 
100 200 400 

FREQUENCY- CYCLES PER SECOND 

Figu re 2. Output c haracteristics of t h e  n e w  a n d  o l d  
m o d e l s  o f  t h e  cal i brator. 

1 555-A ound u rvey M t r and the 
now obsolet B R2 , the calibrator 
mak a good a ou ti eal o t h at the 
background le v 1 i a tual l attenuat d 
wh n a ali bra i on i made . Thi feat u re 
cou pl d wit h  th h igh 1 vel produc d 
by the calibrator i n  u re tha a good 

TA BLE 1 

Microphone Where Used 

Shure Brot her TYPE 9 9 

Bru h TYPE B A- 1 20 

Bru h TYPE B R2 

Altec TYPE 633-A 

Shure rot hers TYPE 98B99 

Altec 2 1 -BR TYPES 

West ern El t ri TYPE 640-AA 

Ke l logg M icroph ne 

M assa TYPE 1- 1 4 1-B 

(G R TYPE 759-: 10 upplied on TYPE 1 55 1-

Sound L v l M ter & 759-B o u nd Level Meter) 

( u d in G R TYPE 1 555-A Sound u rve M eter) 

(Used on early G R  TYPE 759- ound Level M eter) 

(Supplied with G R TYPE 759- P25 Dynamic M icrophone 
mbl . ) 

(.r ew-typ Cr) tal microphone. ot yet avai lable in prod uctio n 
quantit i 4 

(TYPE 2 1 -BR- 1 50 and TYPE 2 1 - B R- 1  0 supplied with G R 
TYPE 1 55 1 - P l L  and TYP 1 55 1 - P l - H Cond n r M icrophone 

y t ID 5) 
(Laboratory tandard Condenser M icrophon G) 

(Laboratorv tandard ondenser M icrophone 7) 

(H igh Level ry tal Mi rophon 5) 
• John Medd i l l ,  " 1 i niature Piezo Electri · M icro­
phone." Transaction of the I . R . E .  Professional Group on 
Audio , Vol. A 1 ,  No. 6, Tovember- Decemb r, 1 953, 
pp. 7- 1 0 .  

s M .  . H awley, " The ondens r Microphone a s  an 
· usti tandard , "  Bell Laboratories Record, Vol .  

X XX I I I ,  o .  1 ,  January, 1 955, pp. 6-1 0 .  
7 J .  • .  Houd k ,  J r . ,  " A  Stable Laboratory tandard 

ondenser Microphone , ' '  Journal of lhe A udio Engineering 
ociety, Vol .  2, o. 4, October, 1 954 ,  pp. 234-237. 

6 A rnold Peter on, " ound M easurements a t  Ver:y High 
Levels, " General Radio Experiment er, eptember, 1 954. 

800 

www.americanradiohistory.com

www.americanradiohistory.com


G E N E R A L  R A D I O  E X P E R I M E N T E R  1 2  

calibrati on check can b e  made even i n  
very n o i  y e n vi ronments . 

Variati o ns i n  t he acoustic i m p  dance 

of the mi rop h on e  w i l l  re ult i n  varia­
t i on i n  the acousti c  level produced by 

h cali brator. For the small newer 

m i c r o p h o n e  a n d  c o n d e n  er m i c r o­
phone the e variation a re mal l ,  but 
on the old r ry tal  m i c rophones wh i c h  
a re larg r i n  d iamete r, t hey become 
apprec iable .  C on equently, the abso­
l ute 1 vel produced by the cali brator on 
any of t h  e m i  rophones cannot be 

pec i fied clo er than ::1:: 1 d b .  Te t 
i nd icate that the stabi l i ty of the cali­
brator is exc l lent,  and o what e ver 
lev l i produced at a gi ven microphone 
should be reprod uced wit h i n  a f ' 

ten ths of a d b  ov r long peri od. of ti me. 
The cali b rator ha been de ign d h 

fit laboratory tandard onden r nu­
c rophones, 6• 7 and hen i t  ac u racy 
can be checked again t th ese ta ndard . 
I n  addition , i t  can b u d a a tran fer 
device betw en the laboratory standard 
and a grou p of le table wor k i ng 
m icrophone . 

Wh th r u ed as a wor kin o· standard 
or as a table tran fer d vice in c on­
ne t i on with a standard m i  ropho n e ,  
the n e w  TYPE 1 552-B Sound-Le vel 

Cali brator, because of i ts h igher le vel , 
its  flatter frequ ncy respon e, a n d  its 
adaptabil i ty to a n u mber of d i ffer nt 
microphone , i a valuabl aid to stand­
ardi zat i m  in acou tic measu rem nt . 

- E. E. GROSS 

SPECIFJCA TIONS 

I n put: 2.0 volts, 400 cycles ; total harmonics 
must not exce d 5%. 
O utput : \�Then i n  position on the 9 9 - type 
microphone used on TYPES 1 55 1 -A and 759-B 

ound-Level 1\11 ter . the calibrator produce a 
sound pressure of l lO :t= l  db (above a refer nee 
level of 0. 0002 rnicrobar) at the mi · rophone 
diaphragm for rated i n put as specified abov 

Type 

Ter m i n a l s :  TYPE 938-W Binding Posts. 

Accessories Req u i re d :  400-cycle source, with 
output control and voltm t r .  The TYPE 1 307-A 
Transi tor 0 cillator is recommended. 

Di m e n s io n s :  (Length) 4Yz x (diameter) 2 Yz 
inches, over-al l.  

Net Weight: 1 4  ou nces. 

Code Word Price 

1 552-B Sound-Level Calibrator . . . . . . . • . • . • . . . • • • • • • • • • • • • NATTY $45.00 

S U MMER 
u n ng the week of July 25 and 

August 1 ,  our Manufa turi ng Depart­
ment wi l l  be lo ed for vacation . 

T here w i l l  be business as usual i n  the 
ale Engi neering and Commercial De­

partments . I nquiries,  i ncluding reque t 

for t c h ni ca l  a n d  sale i nformation, wi l l  

CLOS I NG 
receive our u ual prompt attention. 

Our Service Department requests 
that,  because of ab en e i n  the man u­
fa turi n g  and repa i r  grou ps h i p mcnts 
of material be schedul d to reach us 

i ther wel l  before or delayed u n  i l  after 
the va ation period. 

G E N E R A L  R A D  I 0 C O M P A N Y  
2 7 5  M A S S A C H U S E T T S  A V E N U E  

C A M B R I D G E  39 M A S S A C H U S E T T S  

T E L E P H O N E :  T R o w b r i d g e  6 - 4 4 0 0  
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