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NEW RK-40 ANTENNA READY 
EASE OF INSTALLATION IS 

FEATURE OF NEW ANTENNA 
Scandalous l'RCA CRYSTAL 

'-----------·I CALIBRATOR 

Single Doublet and Factory Assembling Make Installa­
tions Easy-Features New Low Price 

Now all service engineers may offer their customers a scien­
tific all-wave antenna system that is easily erected in the most 
difficult location. A new RCA Antenna supplies the need for 
an antenna that works on all sets and can be installed at a cost 
sufficiently low to sell to all owners of all-wave receivers. Its 
efficient performance and wide pickup frequency range made 
it ideal for either short-wave or standard broadcast reception . 
The RK-40, as the new antenna is named, retails for $5.50. 
The RCA stock number is 9631 . 

Uses Special Doublet I 
cia?dou~~~40 o~:nl~:ts I 9°f fe:t . ?:d RC A S 0 UN D IS 
~foen ott:~. 4~ fe7eJ:f~~ta~~:~~~i~~~~ NEW FEATURE 

~~ 

~~~ - IN "SCANDALS" 

CHECKS SETS 
Guaranteed Accuracy 

Better Than 2 Parts 
In Million 

Is 

RCA RK-40 Antenna 

Natural Sound In All Seats 
Thrills Patrons Of New 

Musical Show 
Two reasons for the popularity of the new George White's Scandals show 
now playing in N ew York are beautiful Ann Budic.k, shown above, and t h e 
RCA High Fidelity Sound R eenforcing System especially installed in the 

Checking oscillators, receiv­
ers, or frequency meters to an 
accuracy better than two parts 
in a million is now possible to 
anyone with the new R CA 
Piezo-Electric Crystal Calibra­
tor. This remarkable device, 
now being featured by RCA 
Parts distributors at the low 
net price of $29.95 complete 
with acorn tube, power supply, 
and individual calibration, of­
fers to service engineers for the 
first time a primary standard of 
frequency more accurate than 
that available in the vast ma­
jority of laboratories. It is a lso 
particularly adaptable for use 
by sch ools, universities and all 
physical and electronic labora­
tories. 

New Amsterdam T h eatre for this show. Service associations, a m a t e u r 
clubs and progressive Parts D is­
tributors are finding the RCA Crys­
tal Calibrator an ideal piece of ap­
paratus for club u se. 

line, and a receiver coupling unit. 
Additional material consists of two 
knob-type porcelain insulators, a 
wall entrance tube, a ground clamp 
and two connecting links. The 
transmission line, antenna junction 
box, antenna wire and strain insula­
tors are factory assembled with 
all joints soldered, thus greatly re-

(Continued on Page 3, Column 5) 

E 1 a b o r a t e R CA Photophone 
sound reenforcement apparatus 
which will provide "natural" sound 
for every seat in the house regard­
less of location, is an important fea­
ture of the newest edition of George 
White's Scandals which opened in 
New York Nov. 15. 

Al Lee, General Manager of the 

new "Scandals," believes that sound 
reenforcement of the high fidelity 
type h as become an indispensable 
adjunct to stage shows. The pub­
lic, h e said, h as been educated by 
the talkies to expect complete in­
tellig ibility of words and music 
throughout the house , and it will 
not b e satisfied with less from the 

THERE ARE NUTS AND NUTS-An Editorial 
By F. B. Ostman, Manager, RCA Service Division 

In the show business "the nut" is the fixed overhead; in the radio serv- 1 

ice business the nut is the fellow who does not know his fixed overhead. 

He is the fellow who charges ridiculous prices for his services, who is 
forced to resort to parts and tubes of unknown quality in order to make 
a "profit," and who wonders w hy he does not get ahead. 

¥ ¥ ¥ ¥ ¥ 

He gets a call, travels 3 miles to the customer's home in his 18-miles-a­
gallon car, does the job, returns, and then figures that since he has 
traveled six miles he has used one-third of a gallon of gas which 
cost him eighteen cents and that therefore his overhead on the 
call was six cents. 

So he charges accordingly. Perhaps h e congratulates himself on that 
phoney extra " profit" he thinks h e made on the parts a nd tubes. He 

F. B. Ostman does not know that while the parts and tubes did not cost him much 
in money they are likely to cost him a customer's good will. 

Some day he may wake up, but it is more likely that some day he will go broke. 
¥ ¥ ¥ ¥ ¥ 

At first glance, cost accounting seems far removed from radio servicing, but a simple 
form of cost accounting is not so far removed from successful radio servicing. 

Call it cost accounting, or common sense, or what you will, the successful radio service engi­
neer must know what it costs to spend a busy h our or, for that matter, what it costs to spend 
an idle hour. 

Know your costs. And don't overlook the true cost of cheap parts and tubes. 

legitimate theater. Lee is confident 
of a revival in road shows of suc­
cessful plays, in w h ich sound re­
enforcement will h ave to play an 
important part because it permits 
using larger capacity houses, for 
popular priced admissions, and helps 
to equa lize varying acoustical condi­
tions in diffe re nt theaters. 

The use of RCA equipment for 
sound reenforcin g in the "Scandals" 
emphasizes the tremendous field 
for the sale of sound equipment. 

Has Two Frequency Modes 

The R CA Piezo-Electric Crystal 
Calibrator consists of an accurately 
ground piezo-electric crystal having 
two modes of operation, one at I 00 
k.c. and one at I 000 k.c. It is con­
tained in a small bake lite case , 
complete with an RCA-955 acorn 

(Continued on Page 2, Cofomn 1) 

j A Universal Bridge I 

The new RCA Universal A .C. Bridge measures inductance, capacity and 
resistance over extremely wide ran ges. It uses three tubes a nd has a self. 

contained power supply. Read the complete details on page 3 . 
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Calibrator liLAUNCff BIG 
METAL TUBE 
AD CAMPAIGN 

Show Features Oscillograph 

Oscillators and receivers are check­
e d with a n accu racy of better than 
2 parts in a million with the new 
RCA Crystal Calibrator. It may be 

seen at RCA Parts Distributors. 

RCA CRYSTAL 
CALIBRATOR 

CHECKS SETS 
(Continued from page l , column 5) 

tube a n d ·the n ecessa ry osci llatory 
circuits and power supply. 

By having two fundamental fre­
quency modes, the crystal provides 
I 00 k.c. frequency steps from I 00 
k.c. to 20,000 k .c. and I 000 k.c. 
steps from I 000 k .c. to 50,000 k. c. 
The steps are strong harmonics of 
the fundamental frequency and are 
easily identified b ecause of the ease 
with which the fundamental may be 
shifted from e ither 1 00 k.c. to I 000 
k.c. 

H igh Accuracy 

The crystal is ground to an ac­
curacy of .05 per cent of the stated 
fundamental frequen cies. In addi­
tion, the individual frequency of 
each Calibrator is stated to an ac­
curacy b e tter than two parts in one 
million. A lso, the temperature a t 
w h ich the check is made togethe r 
with the temperature coefficient of 
the crystal is given, thus obtaining 
a high degree of accuracy at all 
times. 

Operation 

The RCA Piezo -Electric C rysta l 
Calibrator is placed in ope ration by 
inse rting the powe r plug into a I I 0 -
120 volt, 50-60 cycle A -C line. The 
Frequency Selector Switch is then 
set either at .. Hi .. or "Lo", depend­
ing on whether the fundamental 
frequency of I 000 k .c. or I 00 k. c. 
is desired. The Calibrator should 
the n be p laced adjacent to the re­
ceiver which may be tuned for the 
desired harmonic. 

On the hig her h armonics of 1 00 
k.c., the 1 000 k.c. steps should b e 
used as reference points. For ex­
ample, a calibration point such as 
15.5 megacycles is d e termined by 
first locating the I 5 or 1 6 mega­
cycle point a nd the n counting for­
ward or backward by I 00 k.c. s teps. 

Whe n calibra til)g t est oscilla tors, 
harmonics o f the lower oscilla tor 
frequ e n cies should b e u sed to b eat 
against harmonics of the Calibra tor. 
For example , the I 0th harmonic of 

48 Leading Set Manufac­
turers Cooperating 

A g iant advertising and promo­
tional campaign designed to further 
educate the public on the advantages 
of metal tubes h as b een launched by 
the RCA R adio Tube division with 
the coope ration of 48 of the lead­
ing radio set manufacture rs who 
are using m e tal tubes in the ir n ew 
radio models . 

Large n e w spaper space, rangin g 
from fu ll pages to I 000-line adver­
tiseme nts in over I 00 newspapers 
in the principal cities; special metal 
tube newspaper sections with coop­
erative advertising, public ity stories 
and photographs; special window 
and store displays, and radio broad­
casting are among the media b e in g 
use d in the campaign. 

The first full -page advertisement 
has a lready begun to appear and is 
to be followed by similar ads in the 
inte rve ning weeks to Christmas. 
Blazoned with a h eadline reading 
"48 RADIO MANUFACTURERS 
NOW USE METAL TUBES," the 
first ad lists these prominent set 
m a ke rs in a lphabetical order at the 
top of the page to point out that 
the Radio Industry has e nthusias­
tically adopted metal tubes by a n 
ove rwhelming majority. "Metal 
tubes," th e ad continues in a sub­
h ead, "are the Sign of an Up-to-date 
Radio," .. Be Mode rn-Get a Radio 
S e t with M etal Tubes!" The copy 
the n goes on to name the milestones 

The success of the Philadelphia Radio Service Men's Association's booth 
at the Radio and Electric Show, Oct. 7 to 12, in Philadelphia, Pa., was 
amply shown by the curious throng which wanted to find out just what 
was happe ning to the "light in the box." 

The RCA Oscillograph pictured on the right was excited by the "mike" 
on the center table. The "mike" fed a phonograph oscillator hooked up 
to the set on the table on the right, the output of which fed the oscilJo­
graph on the same table. Thousands of people filed by-speaking, shout­
ing, and whistling into the " mike" in order to "see" their voices in the 
oscillograph. 

On the left side of the booth is displayed an "ideal" service shop, com­
plete with anal•yzer, tube checker, oscillator, capacity, resistance and volt­
age measuring instruments. The purpose was to impress the public with 
the technical e quipment needed to properly service radio receivers. 

in radio prog ress, up to the advent 
of metal tubes, which are hailed as 
the g reatest tube advance in 28 
years. T h e illustrations con sist of a 
numbe r of m e tal tubes and a cut­
away drawing of a m e tal tube show­
ing its special fe ature s. Enclosed in 
a box is the fo llowing pungent para­
g raph : 

"This is the age of steel and elec­
tri c ity. M etal tubes, desig n ed by 
the fam e d G e n e r a l E lectric labora­
tories , and made by RCA and othe r 
tube makers li ce nsed under RCA 
pate nts, are manufacture d with a 
prec ision that is possible only in 

st eel. Precision is the cause a nd 
m easure of radio efficie n cy. Metal 
tubes g ive y ou more efficient r ecep ­
tion. They are quieter, more stable, 
more e njoyable and especially su­
p e rior in all-wave sets. L e t any radio 
d eale r prove this to you.•• 

I. R. E. MEETING 
FEATURES TWO 

11 --E-=--y-es-of==th==e M==a==vy=======1 RCA ENGINEERS 
Papers on European Radio 
And Volume Expansion 
Delivered at Philadelphia 
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[ Official photogr·aph U. S. Navy J 
Broadcasting from a squadron of naval fighting planes was a feature of 
the RCA Magic K e y Navy Day P rogram. Other features of this program 
included a broadcast from a plane making a power dive and from a sub­
marine going through underwater maneuvers. Featured every Sunday from 
2 to 3 P.M., over a WJZ-NBC network, the RCA Magic Key brings unusual 

programs from all over the world. 

360 k .c. on the oscillator to b e cal­
ibrated will give a b ea t with the 
3600 k.c. sign a l from the Cali­
brator; likewise , the I 0th h armonic 
of 3 70 k .c. will give a b eat with the 
3700 k.c. Crysta l Calibrator signal. 
Inte rpo la tion b e tween the 3 60 a nd 
3 70 k.c. points will giv e a 365 k.c. 
point on the osc illa tor to b e ca li-

brate d if it is d esired to calibrate 
close r tha n I 0 k .c. 

This same procedure will apply 
to other d evices for which a n ac­
c ura te calibration is desired. 

Specifications 

Fundame ntal Frequencies- I 00 
a nd I 000 k .c. 

k .c. 

A discu esion of European radio 
technique in the d es ign of vacuum 
tubes, receivin g apparatus a nd a l­
lied radio e quipme nt as compa red 
with American m ethods was t h e 
principal fea ture of a m eeting of the 
In stitute of Radio Engineers in Phil­
a d e lphia, Pa., Novembe r 7 th. This 
hi g hly ente rtaining lecture was d e­
live r ed by Lewis M . C le m ent, RCA 
Vic tor Vice President in charge of 
R esea r ch and Engineerin g. 

Mr. C le ment is a wide ly known 
radio e n g ineer whose experie n ce 
d a t es back to the early beginnin gs 
of wire less te lephony . H e recently 
re turne d from a n exte nded sojourn 
in the p rinc ipa l European capitals 
whe re h e supervise d the desig n a nd 
deve lopme nt of radio a pparatus for 
factorie s locate d in South America 
and e ig ht countries in the European 
Contine nt. 

Demonstrates Amplifier 

'\ 

RCA Booth at I. R. S. M. Show 
A ccuracy of Calibration- ± 0.05 %. 
T emperature C o effi c ient-20 cycles 

p e r I 000 k. c. per 0 C. 
Tube Used- One R CA-955 (Acorn 

Type ) . 

Anothe r inte r esting feature of 
thi s meetin g w as the de m o nstra tion 
of the n ew R C A D y n a mic "Volume 
Expande r" Amplifier which a uto­
m a ti ca lly exte nds the volume ran ge 
of recorde d music so that it equals 
the orig ina l r e ndition. This inte r est ­
in g paper was presented b y C h es­
te r M. Sinne tt, of the R CA Vic tor 
r esea rc h laboratories. Mr. Sinnett 
expla ined that whe n a large sym­
p h ony orch est ra m a kes a p h o n o ­
g r aph r ecording , it is n ecessary to 
k eep the tonal volume within cer ­
ta in mechanical limitation s of the 
record g roove . The u se of the "vol­
u m e expan der" system in a n e w ly 
d eveloped ra dio -phonograph instru­
m e nt makes it poss ible to r ecr eate 
the full orch estra l ri chness of the 
music from the r ecord . 

Powe r R e quired- I I 0 - 120-vol t, 50-
60 cycle A -C (90 - 13 5 - volt 
D-C p late supply may be con­
n ected exte rnally for unmod­
ulated ope ration if desired) , 

Power Con sumption- 2 watts. 

Con tro ls- Hi-Lo Toggle Switch . 

S ize-5 Yz" x 3 Ya" x 2 Ys". 
W e ig ht- I lb. 3 o z. 

DISTRIBUTORS' LIST 
In the Nove mbe r iesue of R CA 

Ra dio Se rvice News seve ra l inac­
c u racies occurred in t h e distributor 
lis t o n page 7. Sa nford Samu e ls 
Corp. s h ould b e 13 6 Libe r ty S t., 
Ne w York C ity ins tead of 13 6 C ort­

One of the mos t successful m eetings of the y ear was the l.R.S .M. Second la nd S t. T h e n ew store of Whole­
R egiona l Conve ntion h e ld a t the Hote l Pennsylvania, N .Y .C., O c tober 25- sale R a dio Service C o ., a t 9 1 I W . 
27 inclusive. The RCA Booth, which featured operating models of RCA Jac kson Blvd., C hicago, was not 
Test Equipment, attracted hundre ds of visitors every day of the Convention. m e ntione d . 

QRX - HAMS 
A n ew series of RC A Service 

Meetin gs e ntitle d "X-rayin g Ama ­
te ur Rigs with the Cathode R ay Os­
cillograph" will s tart during D ecem ­
be r a nd continue into J a nua ry. 
Ma n y Ama te ur R a dio C lubs are co­
ope rating wi th R CA Parts Distribu­
tors in arran g ing these m eetings at 
co n venie nt times a nd p laces. W a tch 
for the n ex t issu e o f R C A R a dio 
Service News for fu r the r d e tails or 
keep in contact w it h you r R CA 
P a rts Distributor. 

December, 1935 

Proven Sales Aids Promote 
Sale of Service and Parts 
Selling Tips are our re'.lders' 

contributions for ~elling their ser­
vices or products. All readers o f 
RCA Radio Service News are invited 
to submit their ideas for increasing 
busin ess. All S e lling Tips printed 
will win one of the new RCA Ser­
vice Engineer's Pencils. They be­
come the property of RCA to be 
u sed as they desire. Let's have 
yours. 

An Ad That Works 
H ere is an a dvertiseme nt, either 

for newspaper or house-to-house 
distribution that gets results, a c­
cording to H . E. Ulmer of Altoona, 
Pa. 

R epairin g a ll makes of radios 
A t r easonab le prices and 
D one with t h e 
I ntention of making every cus­

tome r a fri e nd, 
0 ur work w ill 

S p eak fo r itself I (Right out of 
your loudspeakerl) 

E very job is unconditionally 
gu aranteed . 

R CA Tubes and the 
V e ry best parts will be used 
I n r eplacements, when n eces­

sary. 
C all us NOW-your r adio and 

e quipment thoroug hly teste d 
and 

E v e ry minor r epair made for 
only ONE DOLLAR. 

Eve rybody may not agree on the 
last line . T h e price can very easily 
b e c hanged to suit the advertiser. 

H . E . Ulmer, 
Ulme r' s R adio Service, 
2421 Fifth Ave., Altoona, Pa. 
Dia l 8092. 

Helps Sell Tubes 
Do you have a fil e of the r e­

ceive rs your customers own? Y es? 
Well here's a scheme that usually 
brings in some tube business. 

First, just dig up an o ld R CA 
Radiotron Socke t L ayout Guide and 
some a ntiquated tube price lists. 

Have you r ste nog raphe r, wife, 
g irl friend, or what-h ave-you type 
up the followin g copy on a govern­
m e nt postal card. Fill in the bla nks 
p e rta ining to p rices of your cus­
tomers' o ld se ts. The la r ge r e duc­
tions in tube prices will be empha­
sized in a m a nne r that c r eates the 
urge to buy. 

When you purc hased y our 
receive r a complete 

set of tubes for it cost - - --. 
Now, you can get a n e w set of 
improved R C A radio tubes for 
the same se t for - ---. 

Although your se t is still 
playin g, it is very like ly that 
soon you'll n eed one or more 
n e w tube s. 
Whe n you n eed n ew tubes, 
or service, ca ll u s . 
W e 'll give you prompt se rvice. 

Information 

M r . John W ilcox of Wholesale Radio 
S ervice Company, 100 Sixth Ave., 
N e w York City, a nswers scores of 
t echnica l questions each day from 
his special information booth on the 

sales floor. 
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NEW RCA UNIVERSAL BRIDGE RCA VICTOR TO II . An Earful, Too 

CHECKS WIDE RANGES OF LCR SPONSOR TOUR 
Complete A-C Operation and Built-In Standards Feature 

Of New Service Instrument-Uses Single Linear Dial 
Those low values of inductance, capacity and resistance, as 

well as the extremely high ones, may now be easily measured 
with the new RCA Universal Bridge, recently announced by the 
RCA Parts Division. This instrument, priced at only $49.65 
net, complete with all tubes and standards, has a single common 
linear dial, an exclusive RCA development. Such a dial facili­
tates the checking of all parts within its range as well as simplify­
ing the operation of the bridge. The accuracy of 5 per cent over­
all at full scale places this instrument definitely in the laboratory 
class of apparatus, while its low net price is easily within the 
reach of all service engineers. The ranges are-Inductance, 
1 00 microhenries to I 0 henries; Capacity, 1 0 mmfds. to 1 0 
mfds. ; Resistance, I ohm to I megohm. The only additional 
equipment required is a null indicator which consists of an 
ordinary 2000-ohm, or greater, headphone. 

Rear View o f RCA Universal Bridge 

Circuit Design 

T h e R CA Unive rsal Bridge c on­
s ists of a v a riable- ratio-arm Wheat­
stone Bridge having three standards 
each for induc tance, capacitance 
and resista nce. A vacuum tube 
1,000-cycle osc illator a nd a two­
stage a mplifie r to geth e r with the ir 
powe r s upply a r e built- in com­
ponents . The only additional e quip­
ment r e quire d is a null indicator, 
for which purpose a single head­
phone of the high impedance type 
will s e rve. The usua l I I 0-120-volt 
A .C. powe r supply furnish es a ll 
powe r r e quire d for the bridge, a 
cord and plug b e in g supplie d for 
inse rting in a conve nie nt outle t . 

ter dial until a minimum tone is 
h eard in p h ones. Adjus t phasing 
controls for minimum tone and r e­
a djust center dial for null indica­
tion. Dia l r eading for r a n ge use d 
is value of unknown capacitor. If 
capacito r is less than I 000 mmfd., 
a c orrection of approximately 30 
mmfd. mus t b e subtracted from 
readings. 

To Measure Inductance. Con ­
n ect indu c tor t o b e measure d across 
binding posts. S e t range switc h 
a nd toggle switch "high-low" to a p ­
proximate range of unknown in­
duc tor . Adjust cente r dial until a 
minimum tone is heard in phones. 
Adjust phasin g controls for mini­
mum tone a nd r eadjust cente r dia l 
for null indication. D ial r eading 

OF ORCHESTRA 
Philadelphia Orchestra With 

Dr. Stokowski To Con­
duct 36 Concerts 

Final a rra n gements have b een 
completed with Dr. Leopold Stokow­
ski, famed conductor of the Phila­
d e lphia Orchestra, w h e reby R CA 
V ic tor wi ll sponso r a five-week 
transcontinental tour of the note d 
symphony organization in the U nite d 
States and Can ada, startin g n ext 
sprin g, according to an announce· 
m e nt by Mr. E. T . Cunnin g h a m , 
Preside nt of the R CA Manufactu r­
ing Compan y. 

The p urpose of the tour, Mr. 
C unningham said, is to ta k e the e n ­
tire orch estra, one of t h e most 
famous in the world, to music cen ­
ters which have known this g r eat 
symphony orc h estr a only throu g h 
broadcasts and r ecorded music. In 
this way music lovers wi ll h ave a n 
opportunity to h ear a nd see the or­
c h estra in the intimate, advanta­
geous settin g of local con cert halls. 

Will Conduct 25 Concerts 

Thirty-s ix con certs will be given in 
more t han a scor e of citi es , ot w h ich 
Dr. Stokowski wi ll conduct 25, a n d 
a nnouncement will b e made la ter 
of the conduc tors for the re m ainde r. 
The e ntire p e r sonnel of I 00 mus i­
cians, with t e n membe rs of the 
managerial staff a nd stage h a nds , 
will make the trip in a specia l a ir 
conditioned train, w hic h wi ll be 
used as pe rma n e nt living quarte r s. 

"Th e s ig n s a r e unmistakable , .. 
said Mr. C unnin g ham, "That this 
country is awa k e ning to a g r ea te r 
appr eciation of good music than 
ever b e fore in our c ul tural history. 
Radio and modern recorded music 
are, of course, doing muc h to stim­
ula t e a n d satisfy this widespread 
and growin g intt.rest, but it h as 
b een the p rivilege of a comparative ­
ly few to h ear a n organization of 
the calibre of the Philadelphia Or­
c h estra in t h e ir own local con cert 
h a lls . In sponsoring this tour, R CA 
Victor feels it is making a valuable 
con t ri b utio n to the spread and ap­
prec iation of good music, a mission 
it has assumed since the birth o f the 
first phono g raph and the advent of 
radio." 

for range use d is value of unknown 
inductor. 

Specifications 
Circuit-Variable-R atio-Arm A. 

C. Wheatstone T ype Bridge. 
Tubes- I R CA-2 5Z5, I R CA- 76, 
R CA-6F7. 
W eight- 5 Yz lbs. 
Powe r Consumption-40 watts. 

Assuming the prope r selection of 
standards, the variable r a tio arm 
makes possible the use of a s in g le 
dial, with linear markings from I 
to I 0, for a ll ranges of each type of 
m easure m e nt. Simplifie d ope ration 
a nd r eadings are the r esult. 

A nine-pos ition, four-gang selec­
tor switch p e rmits c hoice of the 
proper scale for the p a rti c ular un­
known b e ing m easure d . Two ad­
ditional r esistor phasin g controls are 
provided so tha t the r esistance in 
capac itors and inductors m ay b e 
balanced o ut in orde r to secure a 
d e finite null point. A lso, a variable 
capacitor for obtainin g a null point 
on r esistors above I 00 ,000 o hms "'l's 
provided. 

I Stokowski Signs RCA Contract I 

Operation 

Insert the powe r c ord into a con­
venient outlet. P lu g the h ead- t e le ­
phones into the jack and turn the 
operating switch "on ." After a 
short interval, a I 000-cycle tone 
will be h ea rd in the h eadphones. 

To Measure R esistance. C onnect 
r e sistor to b e m easure d across bind­
ing posts and throw phasing to ggle 
switc h to "down" position . Set 
ra n ge switc h and toggle s w i t c h 
"high -low" to approx ima te range 
of unknown. Adju st cente r dia l 
until mm1mum tone is h eard in 
phones. Dial r eading for range 
use d is r esista n ce value of unknown 
r e sistor. If value of r esistor is not 
known, a ll six ranges m u st b e trie d 

1 
until null point is found. 

To M easure Capacity. C onnec t 
capacitor across binding posts. S e t 
ra n ge switch a nd toggle switch 
" h igh -low" to a pproximate r a n ge 
of unknown capacitor. Adjust cen -

Charles L. W agner and G e orge Eng les, Vice-Pre sidents of NBC (at left) 
who will manage the tour of Dr. Stokowski (seate d ). E. T. Cunningham, 

Preside nt of RCA Manufacturing Co., is at the extreme right. 

Edythe Wright, soloist with Tommy Dorsey's Victor-Recording Orche stra, 
is h eard over the CBS network. M iss Wright is another r eason for the 
popularity of this orchestra and another reason for the "Tune -Up" Cam­
paign to keep all radios in top condition, which is benefiting service 

e ngineers throughout the country. 

NEW ELECTRON NEW ANTENNA 
TUBESHOWNAT MAKES EASY 
l.R.E. MEETING rc,,.u,!,~~!~~~~I!~l~ 

High Amplification and High 
Output Features of 

New Device 
A small radio tube, which catches 

a n e n e r gizing li g ht or radio impulse 
a n d multiplies it millions of times 
was d escr ibed a nd d e monstrated be­
fore the Institute of R adio Engin eer s 
at 330 West 42nd Stree t, N ew York, 
on O ct. 12, 1935, by Dr. V. K. 
Z worykin, Dr. George A. Morton 
a nd Mr. Louis Ma lter of the R CA 
Laboratories. 

Tests made indicate application o f 
lhe tube to any proble m of e lectrical 
a mplification r e quiring exceedingly 
hi g h " gain" a t noise levels far be­
low the present ty p es of amplifying 
tubes, including t e levision scanning. 

The device is suitable for amplify­
ing e ithe r direct c urre n t, or alterna t­
ing current o f a ny frequency, and 
t h e circuit in whic h i t operates is 
one of extreme simplicity. The tube 
m a rks a distinc t advance in the utili­
za tion of what t echnicians refer to 
as ··secondary e mission,.. a prin· 
c iple by whic h the impact of elec­
trons emitted by a cath ode r e lease 
oth e r electrons from a series of suc­
ceeding electrodes in e v e r increasing 
volume. 

Has 3-Watts Output 

The n ew tube may be provided 
with eith e r a p h oto-e lectric cathode 
or the usual the rmionic cathode , 
suc h as that u sed in t h e radio tu bes 
of home receive r s . In a d e mon­
stration of the n ew device, t h e R CA 
scientists e mployed a tube with 
photoe lectri c cathode. The ener­
g izing impulses were provided by 
a n eon g low tube, connected to 
the m agn eti c pick-up of an electric 
p h o no graph. T h e dull light thus 
gen e rate d , flu c tua ting in accordance 
w ith the music of the record, was 
focused on t h e photoelectric ele­
ment of the n ew tube, which con­
verted it into e lectrical energy and 
amplified it e normously. I t pro­
duce d a n output of two to t h ree 
watts for the direct operation of a 
lo udsp eaker, throug h which the re­
cord e d music was r eproduced. 

D evelopment of remarkable elec­
tronic d evice is a nothe r instance of 
RCA pioneer in g in a ll fields . 

du c ing t h e time a nd labor necessary 
for insta llations. 

Weather-Proof Line 

The transmission line is specially 
impregnated to avoid losses in e ffi ­
cien cy due to the d eteriorating ef­
fects of the weath e r. The antenna 
junc tion box is hermetically sealed 
so that losses due to soot and dirt 
on c ross-over e I i m i n a t o r s are 
avoided. At the point of connection 
to the receiver, an easily attached 
receiver coupling unit complete 
with screw termin a ls and connect­
ing links make connection easy. 

Ground Clamp 

The ground clamp is of the screw 
type, w ith a point for making con ­
tact through paint or corrosion on 
the p ipe. In t h e e v e nt a lig h tning 
arrester is d esired, two will be nec­
essa ry, conn ected to each transmis­
s ion line. W hen se lecting lig htning 
a rresters, those having low internal 
capacity should be used, as other­
wise some of the sig nal vo ltage may 
be by-p a ssed to g round. 

S ervice e n gineers who h ave tested 
the new R CA RK-40 Antenna are 
e nthusiastic about the ease of in­
stalla tion and neat appearance of 
the finished job and report good 
sig nal pickup. RCA parts distribu­
tors are n ow featuring this antenna. 

Dr. V. K . Zworkin examining the 
n e w e lectron multiplier tube which 
h as wide application in all types o f 

amplification circuits. 
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HIGHER VALUES 
MEASURED WITH 
RCA OSCILLATOR 

Range Extended From 250 
mmfd. to 2000 mmf d. 

By T. Y . FLYTHE 
RCA Serv ice Eng ineer 

The great versatility of the R CA 
Test Oscillators is again demon· 
strated by the following article in 
which a simple method is given for 
measuring smaU capacitors. This 
article is a continuation of that pub· 
lished in the September issue of 
RCA Radio Service News in which 
Mr. Flythe described a method of 
measuring capacitors from 2 to 250 
mmfd. 

A simple method for using the 
RCA Test Oscillators for checking 
the capacity of condense rs from 250 

to 2 , 000 
mmfd. is to 
p lace a 250 
mmfd. con ­
dens e r in 
series with 
the conden­
ser to be 
measured and 
checking the 
dial readin gs 
against t h e 
c hart shown. 

T . Y. F lyth e This m e thod 
has the m e rit 

of high a ccuracy and easy operation. 
Also, t h e fact that it requires a mini­
mum of additional e quipment is of 
great h elp to the service e ngineer. 

Calibration of Sta ndard Con denser 
An accurate condenser of 250 

mmfd. is r equire d as a standard for 
the series conde n ser . If an accurate 
2 5 0 mmfd. fixed condenser is not 
available, a c onventiona l variable 
condense r m ay b e use d for this pur­
pose. Most va riable condensers used 
in r eceivers have a maximum capac­
ity hig h e r tha n 25 0 mmfd. and 
it is easy to set them at 250 mmfd. 

To avoid hand capacity from a f­
fecting the value of t h e exte rnal 
condensers, it is a dvisable to u se a 
shielded cable-single wire- the 
wire acting as one lead and the 
shield as the other lead, for connec t­
ing the unknown capacitors to the 
oscilla tor. This may b e any suitable 
le ngth, preferably 12 inches to 18 
inches long . Leave about three 
inch es at the free e nd. C lips at­
tached to the e nd of the lead and the 
end of the shield will provide ready 
m eans for connection to the cap a c i­
tors . The other e nd sh ould b e con ­
n ect ed to a phone plug by connect­
ing the shield to the body of the 
plug and the lead to the tip. 

Checking S tandard 

Place the oscillator in ope ration 
with th e plug of the shield ed cab le 
inserte d in the le ft (sweep) jack o f 
the oscillator. S e t the oscillator dia l 
to a reading of 3,000 k c. (band 6). 

RCA O scilla tor T ype, T MV-97-C 
Set oscilla tor ran ge switch to-1 its 
800- 1,500 k c. position. The tre­
quency of the gen e r a te d signal will 
then b e a pprox ima t e ly 774 k c. Tune 
this signal in on a conve nie nt broa d­
cast r eceiver. L eave th e receiver 
setting a t this position for a ll tests. 
Retu n e the oscillator until the dial 
r eading is 6,250 k c. (band 6) . Con­
n ect t h e external varia ble condense r 
across t h e free ends of the cable. 
Tune the externa l variable conden­
ser use d as a standard until the sig­
na l is again properly tuned to the 
receiver. The capacity of the ex ­
terna l v a ria b le conde nse r will the n 
be 250 mmfd. , the valu e r equired 
for the sta ndard capacity. L eav e the 
exte rnal c onde n ser s e t to this posi­
tion for all other tests. 

Checkin g V alues From 250-700 
Mmfd . 

C onnect the conde nse r to b e m ea­
sured in se ries with the extern a l 
stan da rd varia ble condenser. C on­
n ect one lead of the cable to the 
free e nd of the ext e rna l s ta ndard 
va riable c ondenser and connect the 
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·-----=:__-=-=-===~I MAGIC EYE IS 
"' ... .. ' - 5:APACl~Y IN ~MFO. I BIG HELP TO 
Increases Range of Oscillator 

plate voltage in the chassis," the 
letter states. 

"When the tube tunes to the sta­
tion and yet the receiver is silent, 
the audio tubes had better be 
checked as far as the 6H6. If the 0-+ 0 0 0 8 ~ ... 0. Clo ... N N 
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CAPACITY IN M MFO. 

Calib ration chart show ing curves fo r measuring capacitors fro m 250 to 
2000 m mfd s. with the R CA Test O scillator. 

oth er free e nd of the cable to the 
free terminal of the cond e nse r to b e 
m easured. The series jumpe r b e­
cween t h e two condensers should b e 
very short to obtain m in imum dis­
turbance of the circuit from the 
capac ity effect of surrounding ob­
jects. Likewise the condense rs 
s h ould not b e p laced n ear metal ob­
jects. Adjust the oscillator dial until 
the signal is tune d to t h e r eceiver. 
R ead the dial a nd compare its r ead ­
ing to the chart above, following 
across the c ha rt until the lowe r 
curve is reach e d . Follow th e chart 
downward to the lowe r line which is 
calibrated in capacity. Exa mple: Os-

c illato r dial at 3,000 kc. Place 
external standard in series with c on­
d e nse r to b e m easured. N ew dia l 
r eaping 4,400 . C onsult chart. 
Capacity of unknown condenser, 
531 mmfd. 

Values from 700-2 ,000 Mmfd. 
Set the oscillator to 3,000 kc. as 

b efor e . Tune receiver to this s ignal. 
C onnect standard conde nse r in 
series with unknown cond ense r and 
connect across free e nd of cab le. Re­
tune oscillator until signal is again 
in tune on receiver. Example: New 
oscillator dial reading 5 ,250 k c. 
C h eck chart. Capacity, 1,540 mmfd. 

SERVICE MEN 
I tuning tube tunes raggedly and the 
signal is distorted, the 6H6 should 

I 
b e tested. If no variation in the 
tube can be seen, it can readily be 

• • traced to the tubes or trouble in the 
Speeds Up Serv1C1ng Of Sets By r -f or i-f section of the receiver 

Sh • L t" Of J bl I which can then be checked in the OWlng oca IOn rou e usual manner. 

A ccording to A . W. Panke of 
Smith D istributing Co., Louisville, 
Ky., t he n ew Magic Eye of the 1936 
R C A Victor Instruments is a great 
h e lp for the service engineer d iag­
nosing trouble. While the Magic Eye 
is an ideal ca thode ray tuning tube, 
it is also so located in the circuit that 
variations in its operation are a posi­
tive m eans of tracing t rouble to 
certain parts of the receiver. While, 
of course, the Magic Eye does not 
e limina te the need for other test 
e quipment, it nevertheless is a big 
help, Panke stated in a le tter to the 
NEWS. 

No Pla te V oltage 

"Assuming the tuning tube is 0 
K ., when the filament is burnin g a nd 

Functioning of Magic Eye 

Out of Tune In Tune 

the r e is no green glow, it can be 
readily assumed that there is no 

la/Jal 

"Possibly by the end of 193 5 we 
will b e able to tell exactly what the 
trouble is by watching the effect o f 
the Magic Eye." 

(The editor would be g lad to have 
any additional su ggestions of t his 
type.) 

CONNECTING RCA 
PHONOGRAPH OSC. 

TO METAL TUBES 
The connecting lugs of the RCA 

Phonograph Oscillator w e r e de­
sig n ed, of course, to fit the base pins 
of g lass tubes. With the introduc ­
tion of R CA All-Metal Tubes, and 
receivers using t h em, the present 
lugs on the connecting leads of the 
RK-24 will, of course, not fit the 
smaller base pins of the metal tubes 
without modification. All that is 
necessary is to slip back the spa­
ghetti and carefully pinch the split 
lug together with pliers. When the 
spaghetti is slipped back in place 
there is sufficient clearance and the 
lugs make a firm and good electric a l 
connection. Since all of the new 
m etal tubes except th e rectifie r are 
sta ndardized to a h eater voltage of 
6.3 volts, t h e R CA-6A7 is the cor­
rect tube to be used with the RK-24 
Oscillator. 

RCA UNIVERSAL A. C. BRIDGE 

Now You Can QUICKLY, 
ACCURATELY MEASURE 

INDUCTANCE -100 Microh e n ries to 
10 H e nries 

CAPACITY- 10 Micr o-m icr ofarads to 
10 M icrofar ads 

RESISTANCE- I O hm t o 1 Megohm 
ACCURACY- 5 % overa ll a t full scale 

$49.65 NET PRICE 
Stock No. 9600 

Complete with tubes and standards. 
Nothing else needed except a high-im­
pedance headphone·as null indicator. 

HERE is the newest piece of RCA Test Equipment for speeding up 

service and laborator:y work. It gives a quick and accurate check of 

inductance, capacity and resistance over unusually wide ranges, including 

the low values that ordinary resistance and capacity meters cannot check. 

Measurements are made at 1000 cycles per second, and the Bridge includes 

not only a 1000-cycle oscillator, but also a 2-stage amplifier tuned to 1000 

cycles, in order to assure adequate voltage for making any balance re­

quired. Service work requires measurement of inductance, capacity and 

resistance many times daily, and this compact, self-contained Universal 

A. C. Bridge not only lessens the work of such measurement but greatly 

increases its accuracy. See it at your RCA Parts distributor. 

"'"1 
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SERVICE TIPS 
Now you can win your choice of a handsome pigskin wallet or an RCA Service 

Engineer's Pencil by sending tips to RCA Radio Service News, Camden, New Jersey. 
. . . If you send only one tip, and it is accepted, you will receive the pigskin wallet. 
If you send three tips all of which are acceptable to the Technical Editor, you may 
have your choice of the Pencil or the Wallet. Be sure to specify which you want . .• 
All tips become the property of RCA to be used as they see fit . . . Service Tips are 
our reader's ideas, not ours. While RCA Radio Service News believes they are worth­
while, we cannot be responsible in any way for results obtained. 

RCA Cath ode Ray Oscillograph I Output T r a nsfor m er 

f'.ermanent references of various I h ave found it very useful to 
tunin g c urves and other ch a racter - carry one of the RCA Universal 
istics may be made by photograph- Power Transformers with me o n a ll 
ing the image on the cathode ray outside jobs. In addition to :its func­
oscillograph when it is connected to tion as a powe r transforme r, it a lso 
a receiver in known ope r a ting con- serves very well as an emergency 
dition. These photographs should be output transformer repair. As a 
enlarged and placed on a large loose- matter of fact, in some cases the 
leaf page entering their Service tone quality has been superior to 
Notes and fi'.ed away for a p e rmanent that obtained when the regular out­
record. put transforme r for the particu la r 

It should be noted that it is neces- set was used, and the customer pre­
sary to use a very rapid lens and ferred to pay the hig h e r price. The 
film in order to get a perfectly sharp hig h vo ltage winding is u sed as the 
a nd undistorted picture. The camera primary, a nd various combinations 
that I used has an F 4 .5 lens and we of the filament or primary winding 
use Pancromatic film. a re then tried, to secure the best re-

Arthur W . Greathead, suits. 
Johannesburg, J . K e lly, 

25 Vermilyea Ave., 
N ew York City. 

South Africa. 

Stromberg-Carlson Mod el 60 

A common complaint received 
for this receiver is internal noise. 
It has always been traced to the 
primary of the audio input trans-

fi1E W 111E 
BEFORE AFTER 

forme r . Howe v e r, instead o f replac­
ing this transforme r, we e liminate 
t h e noise by using a parallel-feed 
con sistin g of a 50,000-ohm r esistor 
a nd a . I mfd capacitor connected as 
s h own. 

Monroe M. Freedman, 
63 5 East 228th St., 
New York City, N. Y . 

Auto Antenna 

A piece of c oppe r screen about 
2 Yz x 3 Yz feet placed on the under­
s ide of the work bench makes a 
good a nte nna for testing a uto radios . 
It m a kes possible the a lignment of 
the trimme r capacitor before plac­
ing the set back in the car . 

Jac k W . L ee, 
Box 99, 
Oatman, Arizona. 

Bonding Auto Radio Units 

Whe n bonding a uto radio units 
with solde re d connections, a lways 
r e m embe r t he rules of good solde r ­
ing. Be sure to clean the surfaces 
bright, and h ave sufficient h eat to 
m elt the solder a nd bring the sur­
face to the solde r m e ltin g point. 
Due to the large radiating su rface s 
of the a utomobile, it r e quires a 2 00 
watt iron to make the surface hot 
e noug h to melt solde r . Any lowe r 
wattage will r esult in a Hux joint. 

Roy E. W eddle, 
Funkstown, Maryla nd. 

Ne utra lizing 

In n e utra lizin g some of the old 
sets, a good tube from which one 
fil a m ent pin has b een cut off is ofte n 
u sed . However, due to the fact that 
tubes vary in their inte rna l capacity1\' 
this does not a lways work. A bet­
te r w ay is to u se the tube tha t is to 
b e used in the s tage under test by 
s lipping a short le n g th of drinking 
s t raw ove r the filament pin. This 
n ev er fai ls to work a nd permits a 
more accurate n e utralization job 
tha t avoids possible oscillation. 

Buhl Bucking h am, 
S -0 -S R a dio Service, 
28 1 7 Lyndale Ave., South , 
Minneapolis, Minn. 

Emerge ncy R eception 

On som e superheterodynes, em e r ­
g e n cy r eception may b e provided 
by conn ecting the g rids o f the first 
and second d e t ec tors to gethe r, 
th ereby e limina ting a d e fective oscil­
la tor or IF amplifier, and making 
the rece iver work as a tuned radio 
fre quency job. 

E. W. Caldwell, 
954 Scotland Avenue, 
Chambersburg, P a. 

Editor's Note: The R CA Uni­
versal Output Transformer of cou rse 
is better as an output transforme r, 
a lthoug ht it does not have the flexi ­
bility of use as a power transformer 
a lso. 

Midget Sp eak ers 

Whe n you h ave a midget speak­
er on the bench that is hard to cen­
ter, just hook the fi e ld coil and 
output transformer in series and 
connect it to the I I 0 volt AC line. 
Proper cente ring is indicated when 
you will h ea r nothing at two feet 
from the speaker. However, if the 
con e is rubbing , the sound will be 
very bad. 

M e lvin M a ttox, 
3524 Cerritos, 
Long Beach, Calif. 

Editor's Note: This method of 
con e cente ring applies t o all r e­
ceivers and has distinct m e rit. 

M e tal Tube R eceivers 

A condition that I have found in 
m e tal tube sets, and which cannot 
be located during the r egular tube 
a nd chassis tests, is a poor connec­
tion b e tween the metal she ll of the 
tube and the tube shell pin. T h is 
d e fect usually manifests itself as 
severe osc illation. An examination 
will show measurable resistance b e­
tween the points mentioned. In one 
case the resistance was as low as 2 
ohms. If no new tube is readily 
available, a quick temporary r epair 
can b e made by sold e ring an ex­
ternal g round to the she ll of the 
tube. 

Fred J. Elser, 
Carlsbad, California. 

Dial Cable Helper 

have found the following tool to 
be indispe n sable w h en working 
around dia l cables, dia l controls and 
the like . 

The Slot X is slipped over the 

~ rl I Y ..... 

...-------···-------! 
n ear est sh a ft . By m eans of the 
wing-h ead e d screw, the dial shaft 
can b e s lipped or held rigid. 

R egina ld Watts, 
20 South Granada Ave., 
A lhambra, Calif. 

Dirt Blower 

secured a small tank su c h as is 
u sed in some pressure-gasoline stove 
syst e ms. On this I installed a gau ge 
a nd a va lve stem from a n a utomo­
bile tire . I a lso made u p a short 
rubber tubing with a fittin g whic h, 
whe n a ttach e d to the valve stem, 
opens it (I obtained the fitting and 
h ose from a n o ld "Touc h Up" 
sprayer) . I the n took the tank to a 
"free a ir" s ta tion, a nd put about 60 
lbs of a ir in it (be sure your tank 
wi ll h old). 1 take it with me on ser­
vice calls a nd, by attach ing the h ose 
to the ta nk, I can prope rly clean 
any ra dio or refrigerator much b e t ­
t e r tha n b y any other m e thod I 
know of. It is good policy to take 
th e set outside b e fore you start 
b lowin g, becau se of the dirt that will 
be blown out. 

June L. L e hnhe rr, 
Towanda, Kansas. 

Gulbranse n End T a b le M ode l 

The power line, ground and aerial 
lead -in wires are in the same cable. 
Any noise t h at is b e ing made by the 
power line will be picke d up by the 
aerial lead-in in the cable, regard­
less of w h eth er t h e aerial is con­
necte d or no t . To eliminate this 
noise, cut the aerial lead-in wire a t 
the antenna coil, and bring it out 
in a separate wire from that point 
to the aerial. 

Tria ngle Radio Co., 
2904 Archer Ave., 
Chicago, Illinois. 

Editor's Note: This of course ap­
plies to any receiver in which the 
antenna and power lines are closely 
associated. 

No Curre n t Volt M e ter 

have found the circuit shown 
b e low to be inva luable for m easur­
ing voltage in circuits having high 
resistan ce. 

In practice the test-leads are con­
n ected to th e unknown voltage and 
the potentiometer arm is adjusted 

+ 

250 VOLT 
o.c. 

250,000.A. 

t SUPPLY TEST 
LfADS 

I 

for zero c urrent in the milliammeter. 
Then the voltage is read directly on 
the voltme ter. The 25,000 ohm r e­
sistor is used to protect the milliam­
meter during preliminary adjust­
ments. This instrument reads actual 
volta'ge as it draws no current from 
the c ircuit b e ing m easured. 

B. H. Swaney, 
93 7 East 8th St., 
Erie, Pa. 

Output T u be Failure 

An unusual fault t hat I found on 
several sets was the grounding of. 
the pilot lamp socke t. The customer 
whe n replacing the pilot lamp has 
unknowingly forced one of the light 
sock e t lugs to ground. This shorts 
the bias r esistor of the output tube , 
the reby causing excessive current, 
distortion and extremely low output 
tube life. Very often this trouble is 
diffic ult to find, as it is not in the 
chassis proper. 

H erbert Varney, 
3024 Cherokee St., 
St. Louis, Mo. 

Ford V -8 M otor Noise 

Stubborn cases of motor noise in 
the Ford V -8 may often be r emedie d 
b y winding a 30 turn coil of N o. 
I 4 enamel wire on a Yz inch in­
sulated form. Cover this with tape, 
and then hook in series with the 
low-tension lead n ext to the spark 
coil of the distributor assembly. 

Earl Ehling, 
Mog le R adio C o., 
I 08 E. Ninth Ave., 
Winfie ld, Kansas. 

Oscillation in M idget R eceivers 

Oscilla tion in most present-day 
midget receivers often b ec om es 
q uite a problem to c ure. I h ave 
found tha t some dry-electrolytic 
conde n sers a re not effective as a 
radio-frequency by-pass, due to the 
h i g h radio - frequency resista n ce. 

ll~ ' "' ' 
While s u c h a n e lectrolytic se rves as 
a filt e r, it p e rforms as a filt e r only, 
a nd ceases to func tion as a n RF 
by-pass. The result is osc illation. 
This condition is c u r ed by shunting 
the offending elect roly t ic with a 0 . I 
or a 0 .5 mfd . fixed capacitor as 
sh own in the illustration. 

L e on J . Fox, 
Radio-E lectric Engineering Co., 
9 West C hippewa St., 

Buffalo, N . Y. 

I Another Dumas I / EASY TO ATTACH 

There'll be another famous Dumas 
if present indications mean anything. 
Lovely Helene Dumas (no relative 
to t h e g r eat Alexand re of literary 
fame) currently heard in the House 
o f G lass over an NBC-W JZ network 
each Wednesday at 8.30 p. m., E. 
S. T., is steadily rising to the height 

of popularity. 

NEW SERVICE 
PAPERS HELP 

SERVICE MEN 
Association Papers Contain 

Technical Helps and 
Interesting News 

R ecent weeks h ave seen interest­
ing deve lopme nts in service associa­
tions publications. The National 
T echnic ian, published by National 
Radio S ervice Assoc iation with 
h eadquarters in Birming h am, Ala., 
a nd publishing office in G a lveston, 
T ex., has appear ed in a h andsome 
n ew dress . It is magazine size and 
displays excellent typo graph y . 

The Philadelphia R adio Service 
M e n 's Association now h as its own 
organ, a 6 x 9 inc h magazine called 
the P . R. S . M . A. N ews, which also 
is attractive typographically as well 
as from an editorial standpoint. 

Anothe r new local service publi­
cation is the RT.A. News of Cleve­
land. T h is 6 x 9 inch, 2 0 -page peri­
odical has just made its appearance. 

The R adio Technicians Guild of 
Medford. Mass. , publish an excellent 
little magazine called the R.T.G. 
News. This is an especially m eaty 
paper and contains much h e lp for 
a ll servi ce e n g ineers. 

The l.R.S. M . News, n a tional or­
gan of the Ins titute of Radio Service 
Me n, continu es in ta bloid size. The 
last issue of this publication was re­
p lete with n ews of the Easte rn R e­
g ional Convention of the l.R.S .M. 
h e ld in the Hote l Pennsylvania in 
New York, Oct. 25 , 26 and 27. At 
•his conve n t io n, the R CA Booth was 
th e center of grea t inte rest, havin g 
on display opera ting mode ls of R CA 
T est Equipme nt. 

RECORD PLAYER 
TO 1936 RADIOS 

Metal Tubes 
Results 

Give Improved 
With Record 

Player 

Every purchaser of a new 1936 
R CA Victor R adio is a good pros­
pect for the sale of the unique RCA 
Victor Record Player, according to 
G . P. Allen of the R CA Parts Divi­
sion. This small and compact in­
strument retails for only $16 .50 and 
e nables anyone to play either ten­
or twelve-inch standard records 
through their radio with tone qual­
ity equal to a local station. Many 
deale rs and service engineers are 
now cashing in on this extra-profit 
item which also leads to additional 
business in records. 

For the service engineer howeve r 
the problem of connection must be 
solved and sometimes it is a very 
r eal problem. Many of the RCA 
Victor S ervice Notes for the new 
R CA Victor receivers contain a dia­
gram and instructions as to proper 
connec tions of t h e R ecord Player. 
Ex a m p I es are the C-15-3 and 
C- 13-2 Service Notes. See page 13. 

For other receivers of the 1936 
R CA Victor line, or receivers of 
oth e r manufacture, the connections 
should b e made as outlined below. 

S ee Service Notes 

I. For r eceivers not using the 
new R CA-6H6 Twin Diode as a 
second detector, connec tions can be 
made as described in the R ecord 
Playe r S ervice Notes and Instruction 
Sheets. 

2. For receivers using the new 
R CA-6H6 T win Diode as a second 
detector and with the first A.F. 
s tage SIGNAL-BIASED, the Record 
Player connections should be made 
by breaking the control-grid lea d 
of the first A.F. tube (usually an 
R CA-6C5) which follows the RCA-
6H6 in the circuit, and following 
the diagram and instructions of the 
C-15-3 S e rvice Notes. At this writ­
ing , the C - 1 5 -3 is the only receiver 
of the n ew R CA line that has the 
first A.F. stage signal-biased. 

Sets with RCA-6H 6 

3 . For receivers using the new 
R CA-6H6 Twin Diode as a second 
d e tector and with the first A .F. 
stage SELF BIASED, the R ecord 
P layer conn ections should be made 
by breaking the control-grid lead 
of the first A .F . tube (usually an 
R CA-6C5), which follows the RCA-
6H6 in the circuit, and following 
the dia gram and instructions of the 
C-13-2 Service Notes. All of the 
n e w 1936 R CA Vic tor line such as 
the C - 13 - 2, C - 11 - 1, C-9-4 , C-8 - 15, 
T - 1 0- 1, T -8 - 14, e tc ., except the 
C - 15-3, have the first stage self 
biased . With the connections made 
as desc ribed in the C - 13 -2 Service 
Notes, page 13, there may be cases 
where the r adio signal or noise is 
not e ntire ly suppressed . In such 
cases, connect the blue and red 
leads in series w ith the cathode of 
an l.F. amplifying stage only. 

75 ,000 Amps. for 1 30 of a S econd 

D evelopment of power w elding apparatus, controlle d t o split-second a ccur­
acy by thyratron control tubes, was an important factor in making possible 
the new improved R CA Metal Tubes which are a feature of the n ew 1936 

RCA Victor R eceive rs. 
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J Easy To Install J TUNE-UP GIVES IJ Hearing Aid I WESTMINSTER 
PROFITS TO ALL CHIMES WORK 
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Factory assembling including soldering and a weather-proof junction box, 
make the RCA RK-40 one of the most easily installed of all antennas. 
Simply fasten each end to a support, connect the coupling unit to the 
receiver and an efficient scientific antenna systelll is bringing in more 

stations for your customers' enjoyment. 

NEW TUITION 
METHODS HELP 

SERVICE MEN 
RCA Institute Courses Divided 

Into "Groups" for Study 

The aid which service men derive 
from current magazines and tech­
nical publications, especially those 
of the manufacture rs , is so much 
taken for granted that its extent is 
easily overlooke d. "But," says W. 
F. Aufenanger, Superintendent of 
R CA Institutes, "there are many 
men in the field who do not obtain a 
full measure of help from those 
sources simply because they cannot 
comprehend the contents, not hav­
ing had fundamental training in the 
applications of radio principles. 

"Generally w e have found that, 
while many of the men are consid­
e red fairly good technic ians, they, 
themse lves, realize the handicap in 
their lack of theore tical instruction. 
They would jump at a chance to 
attend a technical radio school, but 
for financial or othe r reasons are 
prevented from doin g so. That is 
why RCA Institutes maintain Exte n -

sion Radio Courses for Home Study." 
The home study courses of which 

Mr. Aufenanger spe aks have an 
esp ecial appeal to e mployees of 
RCA Victor, R CA Radiotron and 
RCA Parts merchandising outlets, 
for such e mployees are g ive n the 
same discount of 25 p e r cent from 
the tuition as enjoyed by e mployees 
of R CA, and h ave the further privi­
lege of taking only such portion of 
a course as needed by the m . Inde­
p e nde nt service e n g ineers may ob- . 
tain this disc ount by having their 
RCA Parts Distributors e ndorse 
the ir application. 

Arranged in Groups 
For instance, the home study S e r ­

vice C ourse is a rra n ged in sections 
or "groups' of lessons. There a r e 
nine g roups in the course but a stu­
d e nt with a backg round of prac tical 
e xperience, or one with pre vious 
training, may e limina t e groups with 
whic h he is familiar. The tuition is 
$9 a g roup, with no additional ex­
p e nse except for the postage in mail­
ing e xamination papers and que ries 
to the technical con s ultants . The 
home study c ourse in Sound a lso 
s hould b e considered by service 
m e n . The g roups of that course , 
which embrace applications of sound 
amplifica tion, are $ 1 I . 

S e rvice e n gin ee rs or others inte r ­
est e d in these courses s hould write 
to RCA Institutes, Inc., 75 Varick 
St. , N e w York City, for further in­
formation in r egard to these co urses. 

I December Tune-Up Ad I 

10 FOR THE 

PRICE OF 1 
1 Inspect and clean chassis. 

2 Check speaker and connec­
tions. 

3 Check all power connections. 

4 Test and labe l all tubes. 

5 Clean Interior of cabinet. 

6 Check aerial installation. 

7 Insp ect aerial and ground 
connections. 

8 Inspect lightning arrester. 

9 Clean radio set. 

1 Q ~1:enea~~~;;,~::. of any add I .. 

Phone any RCA Radio Tube 
Dealer Listed Below 

' 1 

Your last chance at this 
rock-bottom price! 

Yes, sir, the holiday programs this yea r will 
far surpass a nything you have ever heard 
before. Litera lly the best in the world, from all 
the world. Don' t let anything spoil your en­
joyment. Make your set play like new, 
NOW before it is too la te. Dirt, loose con­
nections, corrosion, worn parts, weak tubes 
gradually rob your radio of its original pep 
and power. This final Radio Tune-Up offer 
is the surest and least expensive way to put 
your set in fine condition. You actually get 
ten jobs for the priceofone! See list Of course, 
any tubes or materia ls required will be extra. 

G 
R emember the holidays 
wi th t heir marvelous 
programs coming from 
all the world. Don·t miss 
a single no te o f the 
great Christmas season! 

The third of the tune-up n ewspape r ads will appear in 68 newspape rs 
locate d in 39 cities. RCA Radiotron Distributors are arranging tie-ups 
with all progressive dealers and service engineers. Service engineers are 

reporting highly satisfactory returns from the tie-up and postcards. 

Thousands of New Parts 
and Tubes Sold in 

Campaign 
Eighteen calls, with a n et profit 

o f over $40.00 on calls amounting 
to ove r $I. 5 0, were obtained by 
G eo . S. H a rds Co., of P ittsburg h , 
Pa., during the first few days of the 
sensational R CA Tune-Up Cam­
paign. To q uote Mr. H a rds : "\Ve 
r eceived e ig h teen calls resulting in 
s eve n $ 1.5 0 Tune-Up jobs. Our n et 
profit on calls amounting to ove r 
$1.50, was a pproximately $ 40 .00. 

" In my p e rsonal opinion, t h e r e­
sults of this camp aign were very 
g ratifying, a nd I b e lieve t h e idea of 
s u c h Tun e-Up Campaigns a v e ry 
good a nd worthwhile one." 

Mr. H a rds is just one of the thou­
za nds of d ea le r s who are findin g 
the R C A Tune-Up Campa ign a 
short-cut to more busine ss . A b ack­
ing of n ational adve rtising fea turing 
full page ads in the Saturday Eve n­
ing Post, tie- in n ewspap e r ads in 39 
c it ies and direct mai l postcards sup­
p lied a t a n omin a l cost to service 
e n g ineers a nd d ea le rs , are making 
e veryone con scious of the R CA 
Tune-Up Campaig n . 

R CA Radiotron Dis tributors are 
offe ring dea le rs and service e n g i­
n eers sp ecia l inducemen ts to pa rti c i­
pate in the R CA Tune-Up Cam ­
pai g n. See yours at once for d etails 
or, if no t con venie nt, o rde r the 
Tune -Up cards shown in the N o ­
vembe r issue of R CA R adio Service 
N ews, direct from Camd e n, N. ]. 

Photophone To 
Distribute New 

Sonotone Aid 
Theater Installations to Benefit 

Hard-of-Hearing 

Exclus ive distribution for 
a ll group insta llations in 
t h e comme't"cia l fi e ld of the 
famous Sonotone hearing 
aids for the h ard-of-hearin g 
has b een obtained by R CA 
P hotopho n e , accordin g to 
E. M . Hartley, m a n ager of 
R CA Photophone Division. 
Whe n it is r ea lized that 
t h e r e a r e I 0 million per-
sons who are unable fully 
to e njoy talkin g motion 
p ic ture s, the add ed busi­
n ess tha t Sonotone-equ ip­
ped t h ea te rs can obtain is 
a t once obvious . 

To Sell All Theaters 

Under the n ew set-up, R CA 
Pho tophone w ill se ll a n d install the 
n ew R CA-Sonotone Osci llato r m 
theate rs, r egardless of the make of 
sound r e producer wi th w h ic h they 
m ay be e quippe d . Whe n Sonotone 
is use d in connect:on with P h oto· 
phone e quipment the insta lla tion 
con s ists of a sp ecial ampli fier, con­
n ected across the output of the m a in 
r e produ cin g a mplifier , a nd d o uble 
a udio outle ts p laced beneath the 
arm of the c h a irs . With other thea­
t e r sound syst e m s, the additio n o f a 
mic roph o n e , to b e p laced directly in 
fro nt of the lo u dspeaker, is requ ir e d 

Most Advanced Hear ing Technique 

The R CA Sonotone Osc illa tor is 
a tiny, smooth , fla t unit, about h a!f 
the s ize of a domino, w hic h r e sts 
c o o lly a nd comfortably behind e ithe r 
ear of the lis t e n e r. It oper a tes on 
the bone conduc tion method of 
h earin g. Sound is brou g ht throug h 
the auditory organs via the b ones 
of the h ead rath e r than the ear. 

T h e instrume nt is r equ ested a t the 
box office by the patron, who is pro­
vide d with e ither a lorg n e tte- handle 
or a head-band type of instrume nt. 
Th e theater u s u a lly makes no extra 
charge fo r the u se of the device, 
Eince the added p atron age of the 
h a rd-of- h earing will more tha n r e­
i::ay the c o s t of installation. 

Leading theat e rs are ins ta llin g 
Sonotone . For example, provision 
for fifty of the n ew R CA-Sonotone 

Merely hold the comfortable Sono­
tone Unit e ither b ehind or in front 
of the ear to h ear the programs per­
fectly in Sonotone equipped theaters. 

INTERMITTENT 
CAUSES EASY 

TO CLASSIFY 
Engineer Finds Tabulation of 

Great Value 

A n ew attack c01 t!1~ old intermit­
te nt reception problem which so 
o ft e n stops even t h e best of e n ­
g ineers, is s u ggested by Mr. Frank 
Photiades of 125 I / 2 G erald St., 
Hi gh land Park, Mich. H is idea is to 
keep an accur a t e r ecord of all such 
t roubles and the n see w hich is t h e 
most like ly cause of this trouble . 
To. quote Mr. Photia d es: 

"By keepin g a careful r eco rd of 
service calls made by myself and a 
few other service m e n, we have ob­
taine d the fo llowing r ecord of causes 
of inte rmitte nt opera ti on: 

40 to 45 % are caused by defec­
tive by-pass c apacitor used for pla t e, 
screen a nd cathode. 

35 'lo are cau sed by d e fec tive re· 
sisters. 

7 % are ca use d by d efective tubes. 
6 % are ca u sed by d efect ive 

c oupling cond e n sers. 
5 % are cau sed by d efective RF, 

IF, or a u dio transformers. 
3 % are cau sed by d e f ecti ve 

speakers. 
2 % are caused b y mechanical d e­

fects . 

I to 49 Notes Are Electric­
ally Reproduced at Any 

Volume 
Electric chimes, of correct pitch 

and of any d e sired inte n sity, are now 
supplied by R CA for churchP.s, 
s tores, banks a nd other institutions 
that use or need c himes. These 
c himes, which may be played e ither 
manually or autom atically, a r e re­
produced e lectrica lly by amplifiers 
a n d lo u dspeakers . This g r eatly re­
duces t h e cost o f a chime s ins talla­
tion together w ith providin g great 
flexibility for future inc r eases of 
notes and powe r. 

An R CA Westminster Chimes 
consists of the c himes actuating 
unit, which may have e ither I, 5, 13, 
2 5 or 4 9 notes, d e p e nding upon the 
type of installation d esi r ed, the am­
p lifier, the loudspeak e rs, the chimes 
control uni t and the master clock 
unit. While the units m e n tioned are 
req uired for a comple t e installation, 
only the units desi red may b e used. 

F ive Note Chime Unit. 

In addition t o comple t e equip­
m e n t, just the c hime striking equip­
ment may b e used with a n y stand­
ard Public Address a nd Commercial 
Sound S ystem w hic h h as sufficient 
g ain to operate from a standard 
p h onograph pic kup. The striking 
mechanism r equi r es I 2 volts d.c. for 
field exciting power. 

2 'lo are cau sed by e lectrical d e­
fects othe r than those stated." 

Evidence that RCA fulfils the responsibilities of leadership in the radio 
industry is found in the many authoritative technical publications RCA 
issues. In t he illust ration are shown six RCA publications that are 
invaluable to radio engineers, radio technicians and others. 

Copies may be obtaine d through your distributor or by writing to the 
RCA Radiotron Division, Camde n, N. J. 

R C- I 2-Cunning h am-R adio- Price All- M etal Radio Tu be 
tron Manual .... .. , . . . . .25 Manual .. .. .... .. , . . . . . 10 

Handbook Series 4645-Su pplement to Bu 1-
"'HB I- R eceiving Tube Hand- le tin 464 , , . .. , ... , . . . . 15 

b ook . I 2 7 5- W all Chart include d 
"'H B2-T ran smitting and Specia l in R C-12 Manu al 

Purpose Tube H a ndbook . "'Note: The HB Series of H a nd-
"'HB3-All Ty p e s Handbook. books are highly tec hnical books 

HB I and HB2 combined. I suitable for the more advan ced en-
TS2-C at hod e R ay Tube g ineer a nd are available on a sub-

Ma nua l , .. ... . . , , . . . . .25 scription basis o nly. Write t o Com-
464-Amateur Transmitting m ercial Engineering S ection , Harri-

Types . . . . . . . . . . . . . . . . . 15 son , N. J., for details. 

h ea ring aids, of the b one conduc tion I Brothe rs Hollywood Theater whic h 
type, h as been m ade in the Warner has r eopen ed. 

._.. 
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DYNAMIC AMPLIFIER HELPS 
TONE QUALITY, SAYS ENGINEER 

Volume Range Extended 20 Db. With Unique Variable 
Gain Amplifier-Has 25 Watts Output 

The following article by Mr. C. ,ll. Sinnet.t of the RCA Engineering 
Dept. explains the principles upon which th e dynamic amplifier of th e 
new RCA Victor Radio-Phonograph D22-1 operates. The sensational per­
Jormrmce of this instrument is making history as one of the greatest 
advances in musical reproduction since the dy1uunic loudspeaker. This 
article by Mr. Sinnett will he/ p service engineers to properly understand 
th e functioning of this remarkable device. 

The design of equipment for r e­
producing music for e ntertainme nt 
in the home and in auditoriums has 

a lw ays met 
with seriou!l 
problems d eal­
ing with limit::i­
tions in dy­
namic range as 
well as fre­
quency range. 
The limitation 
i n frequency 
range h as b een 
somewhat over-

C. M . Sinnett come in the 
past few yea rs. 

To date, however , no equipment for 
h ome use has succeeded in repro­
ducing the d.rnamic range of a large 
symphony orchestra. 

We learn from our study of music 
that a wide range of frequencies is 
often encountered in the rendition 
of a musical selection; the lowest 
note of an organ being as low as 16 
cycles per second, and the highest 
overtone of an oboe being approxi­
mately 16,000 cycles per second. 
T his range in frequency is much 
wider than that r eproduced by the 
best grade of mode rn radio r eceiv ­
ers, sin ce in most receivers the 
range extends from about 60 cycles 
to 4 5 00 cycles. Modern e lectric 
phonographs cover a little more fre­
que ncy range particularly at the 
hig her frequencies . 

Listening Tests Used 

R esults of listening tests, attended 
by famed music ia ns, indicate that for 
practical purposes this range m eets 
present day require m e nts. In dy­
namic range, howeve r, both the radio 
and the phonograph have d e finit e 
limits fall ing far short of that w hic h 
is e ncountered in a large symphony 
orchestra. The c h ange in volume 
may extend ove r a range of 70 db 
from a pianissimo violin solo to a 
fo r ti ssimo ensemble. This dynamic 
range is much greater than that 
which can be satisfactorily repro­
duced by present day radios and 
p honog raphs. Such factors as noise 
in studio lines, tube noise in both 

but du e to the fact that they re­
quired a c han ge in recording tech­
nique and a completely n ew library 
of records they have been discarded. 
The system about to be described 
d e p e nds for its action upon the 
variation in amplitude of recording, 
a nd gives a n ew sense of realism 
on any type of recorded symphonic 
music. In the development of a 
volume expander suitable for use 
in a commercial radio phonograph 
combination, several factors have to 
be considered such as cost, reliabil­
ity, fl exibility in production, and 
freedom from close limits on the 
components. 

Three Tubes Used 

Figure I is a schematic diagram 
of the volume expander used in RCA 
Victor Model D-22- I. Three of the 
new metal tubes are employed in 
this circuit. YT- I is the RCA-6L7 
h exode - pentagrid converter em -
ployed as a variable-gain voltage 
amplifier, YT-2 and YT-3 are RCA-
6C5 triodes. VT-2 is resistance 
c oupled to YT-3, and acts as a 
voltage amplifier and buffer tube 
b etween input transforme r T-1 and 
YT-3 . VT-3 is connected as a rec­
tifier, and serves to furnish a buck­
ing voltage for the bias appearing 
on No. 3 grid of the RCA-6L7. In 
operation, the circuit functions es­
sentially as follows: 

Voltage from the electro-magnetic 
pick-up appearing across the prim­
ary of the I :80 step-up transformer 
T-1 is impresse d on an aurally com­
pensated volume control YC- 1, and 
by means of coupling capacitor C-5, 
on the degree of expansion control 
R - 6. It will be note d that the volt­
age delivered to expansion control 
R -6 is taken off ahead of the signal 
volum e control YC- I . This was con­
sider ed d esira ble since it a llowed 
a ny degree of expa nsion, whic h 
would be independent of any setting 
of volume control YC-1 . The varia­
b le-gain characteristics of the No . 3 
grid of the 6L7 permits the use of 
this tube for volume expansion. The 
signal is impressed on No. I grid 
which is operating at a fixed bias 

.l/'IFO. 
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Figure I - Schematic Circuit Diagram 

transmitter and r eceiver, and dis ­
tortion at hig h volume le v e ls limit 
the dynamic range of a radio to 
about 55 db. 

In the case of the phonograph, 
this range is r e duce d to a maximum 
of 45 db, because of the danger of 
overcutting the wax durin g r ecord ­
ing and the presence of s urface 
noise durin g r eproduc tion. If it were 
poEsible to restore this loss of d y­
namic r a n ge, the n a r eproduc tion 
more nearly like the original would 
result. With the above limitations 
in mind, considerable d e v elopment 
work has b een carried on to increase 
the dynamic range of the phono­
graph. 

Adaptable to Old R ecords 

Many systems which restore this 
dynamic range have been developed, 

of approxim a t e ly minus I 0 volts, 
obtaine d from the voltage drop 
across the 365 ohm section of the 
bleeder r esistor . 

Fixed Bias 

This method is to b e preferred 
over self-bias, s ince self-biasi n g of 
this type tube would r esult in un­
s table act ion during volume expan ­
sion, and would cau se the bias to 
vary g r eatly with differe nt tubes. 

Voltage impressed across the de­
gree of expansion control R -6 is 
fed to the grid of YT-2 w hich has 
its plate c irc uit resistance c oupled to 
VT- 3 which act s as a rectifier. A 
I 00,000 ohm plate r esistor is u sed 
in the plate c irc uit of YT-2 in order 
tha t n early m aximum gain can be 
realized from this tube. The value 
of cathode by-pass conde nser C-7 

has been chosen as . 5 mfd in order 
to p e rmit some degeneration to take 
place and thus reduce the low fre­
quency response of this portion of 
the circuit. Curve A in Fig ure 2 
shows the frequency characteristic 
of the phonograph amplifier, Curve 
B sh ows the frequency c harac t eristic 
of the dynamic amplifier alone. This 
characteristic has been use d in 
order that low-frequ e ncy signals will 
not cause unnatural expansion such 
as would occur with normal fre­
quency response characteristi~s in 
this type of an amplifier when base 
drum, tympani or bass viol music 
were being r eproduced. YT-3 acts 
as a simple diode rectifie r and has 
a 220,000 ohm r esistor in its cath­
ode circuit. Voltage appearing 
across r esis tor R -8 is thus rectified 
and appears across resistor R-9 as 
direct current. Condenser C-8 of 
.5 mfd capacity serves as a filter to 
s mooth out pulsations in this recti­
fied voltage. Resistor R -9 is c on­
n ected in series with the bias supply 
to the No. 3 grid of the RCA-6L7 . 

t 22 Tubes-25 Watts Output I 

=1 

A bias of approximately 18 volts 
n egative is taken from resistor R - 1 0 
which is adjustable. It is desirable 
to have this bias adjustable, becau se 
of the variations in tubes; optimum 
r esults are obtained when, with a 
screen voltage of I 00 and a bias of 
I 0 volts negative on No. I grid of 
the R CA-6L7, a plate current of 
. I 0 to . 13 mils is obtained. This 
bias to the No. 3 g rid also passes 
through• the time delay and filter 
c ircuit composed of R-2 and C-2 
having the values shown. The time 
d e lay circuit is necessary in order 
that the operation of the expander 
may take p lace smoothly. If zero 
time delay were used the n low fre­
quency responses would g urgle and 
cause unnatural reproduction since 
the r ectified impulses would bring 
about rapid changes in bias and 
correspondingly jerky performance. 
On the other hand too long a time 
d e lay would result in a smoothing 
out of staccato passages, and the 
overall effect of the expander would 
be nearly lost. The values of R -2 
a nd C-2, as s hown in the time delay 
c irc uit in Fig. I, w ere selected as 
a result of a g reat number of listen-

RCA Victor model 022-1- the Rolls Royce of Radio. This remarkable 
instrument not only reproduces radio programs on all wave bands up to 60 
megacycles but also provides electrical reproduction of records through 

the automatic variable gain RCA Dynaimic Amplifier. 
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volume level of pianissimo passa g 
to be a li tt le above room level. 

Output Curves 

Figure 3 shows c urves of ou 
put versus input - expanded an 
normal. As can b e seen from th 
curve, the amount of expansion a 
very low levels is practically zer 
With increases in input level, how 
ever, the amount of e xpansion in 
creases until at maximum level 
total expansion of approximately 2 
db over the origin al is r ealized. Th 
is within 5 db of that required t 
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Figure 2-Frequency characteristic of phonograph amplifier 

in g tests conducted during the de­
velopment of the device. If it is 
d e sired that the time delay be a 
variable the n R - 2 should b e m ade a 
variable r e sistor of approximately I 
megohm total r es istance. 

Avoids "Hash" 

produce the dynamic range of a 
full orchestra, and is gen erally mor 
than sufficient to produce a new 
sense of rea lism at norma l outpu 
levels such as those used in the 
average home. Possibly a curve 
having a slightly different shape 
particularly since r ecords are manu 

This will permit variation of the ally monitored, would be neare 
time d elay over wide limits. The correct from a theoretical stand 
time d e lay c irc uit also prevents rec- point. Tests in the laboratory indi 
tifie d .. h ash" from appearing in the Cate that the advantages of a curve 
m ai n audio c hanne l of the R CA-6L7. nearer the theoretically correct one 

The volume expander c i r c u i t are somewhat lost due to the varia 
s h o w n can be duplicated q uite tions in monitoring, and as a r esul 
easily. A hum-free voltage of ap· the one . shown has prove n to be 
proximately 2 7 5 volts across the v ery satisfactory. 
bleeder will give the required volt- In d emonstrating the expander 
ages and by means of variable re- two strikingly different effects can 
sistor R - I 0 the plate c urre nt of the b e shown. If the maximum levels 
6L7 can be adjusted to the required wi~h and without the expander are 
value . Output from the pick-up and a diusted to be the same, then the 
transformer a sse mbly should be of use of the expander will result in 
the order of 1.00 to 1.25 volts at a material reduction of surface noise 
I 000 cycles for normal operation. during low level passages. In other 
The compe nsation of the input sys- words, the low level passages are 
t ern will of course vary with differ- reduced about 2 0 db below the level 
ent input transformers and pick-ups. w hich would be r e produced under 
Value s shown are only for the par- normal conditions. This reduction 
ticular instrument b e ing d escribed. in level, while it does not actually 
It is evident from the diagram that c hange the signal to surface noise 
the output of the R CA-6L7 is fed to ratio, gives the impression that there 
the grid of the n ext a udio stage. has been a definite c h ange in this 

For b est performance , this stage ratio, a nd the result is pleasing. 
should h ave a fixe d gain of about Without Expansion 
I 5, and should b e coupled through The other demonstration is equal-
a I to 3 ratio transforme r to a n ly effective, a nd c onsists of ad­
output stage capable of at least I 0 justing the low level passages to the 
watts undistorted output. With the sam e output with and without ex­
amount of expansion afforded in pansion. The hi g h level passages 
this particular amplifier, this power will the n inc r ease to 20 db over the 
output is about the minimum per- normal hig h level passages, and re­
missible. It enables the reproduc- s uit in a much more realistic repro­
tion of distortionless expanded for- duction. Car e must b e take n with 
tissimo passages, and allows the this particular demonstration, or the 

' 

I 

output stage will be driven to ov 
load. Of course, a third demonst 
tion in which the average level 
r e produc tion is fai rly high, with 
casional passages at extremely I 
or hig h levels, will prove very int 
es ting. In this particular case 
c hange of plus or minus I 0 db o-
the normal phonograp_h can be • 
tained by proper . manipulation 
the volume and expander con tr 
before the test. 

all 
Fig ure 4 (page 8) shows the ov 

curve from r ecord to !01 

speaker output on Model 022-1. 
taking this curve, a variable f 
quency r ecord covering from 
cycles to I 0,000 cycles was us 
This r ecord, a special recording 
this purpose, was recorded with c• 
stant voltage on the cutter netwo 
and IS representative of the t} 
of c haracteristic employed duri 
t h e actual recording of an archest 
From 800 cycles up, the record I 
bee n c ut at essentially constc 
velocity; from 800 cycles down 
30 cycles, the recording has be 
made at constant amplitude. T 
method of r ecording results in 
attenu ation of output , when play• 
of approximately 15 db at 60 cycl 
In order to compensate for t 
attenuation, the fixed compensati 
across the secondary of transforrr 
T, has been desig n e d for the p; 
ticular pick-up and transformer m 
in the 022-1. 

The curve shown in Figure 4 " 
obtained by rotating a micropho 
at a given distance from the two I 
inc h speakers of t h e 022-1. It in 
cates a response Ra t within plus 
minus 5 db from 55 to 5200 cycl 
The response curve of course tra 
off to lower and higher frequenc 
than those actually shown on t 
c urve. 
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RCA OSCILLATOR 
HELPS PICK UP 
WEAK SIGNALS 

Short Wave Signals Easily De­
tected With "Birdie" Method 

Of Tuning 

The following article by Mr. 
M. L. Muhleman is reprintecl 
from the November, 1935 
issue of Scientific American. 
It suggests a tuning methocl, 
long known to raclio engin­
eers, that is particularly <1p· 
plicable to receiving short­
tvave stations. 

RCA Beat 
Oscillator 

When you are 
cruising throu g h 
the nu me r o us 
wave channels 
in search of n e w 
s ta t i o n s, or 
merely seeking a 
d esired short · 
wave broadcast­
er, the r e is no 
assurance that 
you will hear 

each and every station tuned in. 
The stations are there, but a numbe r 
of them may escape your notice. 

This inability to spot a ll short­
wave broadcasters on the air within 
the range of the r e c e iver is no r e flec­
tion on your technique of tuning , 
nor on the qualitie s of the radio 
set. The apparent abse n ce of sta­
tions at their proper dial-scale s e t · 
tin gs is due to othe r causes. 

Short-wave signals are subject to 
rather severe fading at times. There­
fore, thoug h the r eceiver may be 
tuned to the proper frequency for 
a given station, the signals may b e 
so weak tha t the y are lost in the 
backg round noise. Yet a few min­
utes late r signals from the ve ry same 
station may roar in. 

Leave Carrier On 
The condition of fading is furthe r 

aggravated by the fa c t that forei g n 
short-wave broadcast stations are 
more often than not run for extend­
ed periods with a n unmodulated 
carrier ; that is, the sig nal carrie r is 
left "on the air" minus a prog ra m 
transmission. So long as a station 
carrier is unmodulated there is 
nothing to be heard except possibly 
a gentle hissing sound. If the car­
rier is passing through a period of 
fading while unmodulated, there cer­
tainly will not b e any evide n ce of 
its presence at the receiver. 

Since the carrie r wave of any 
radio transmitte r has a fr e que n c y 
far beyond the audibility of the ear, 
it cannot be heard through the medi­
um of the radio receiver, unless it is 
modulated by an audible frequency. 
Consequently, a listener may read­
ily skip by nume rous short-wave 
broadcast stations without realiza­
tion, or assume that a desired broad­
caster has fail ed to maintain its pro­
g ram schedule . 

Simple Solution 

Happily there is a simple solution 
to this problem ; one may attach to 
his all-wave receiver a sma ll device, 
known as a "beat-fre quency oscilla­
tor," that will make each and every 
station carrie r dis tinc tly audible, 
irrespe ctive of whethe r or not the 
carrie r is modulate d . S e v e ral radio 
manufacturers market this d evice in 
unit form so that it may be em· 
ployed as an auxiliary tuning con· 
trivance or "station finder." The,s e 
units can be use d only with r e· 
ceivers of the superhe te rodyne type . 

The bea t -fre que n cy oscillator gen · 
crates e lectrical osc illations which 
are, like a broa d cast-station carrie r , 
above a udibility. The oscilla tions 
are inje cted into the receiver circuit 
and made to "beat" with the station 
carrier in a manne r such that the 
resultant frequenc y is audible in the 
loud speake r. The followin g ex ­
planation will provide a b e tte r un­
d e rs tanding of jus t w hat takes place : 

With Super-Heterodynes 
In a superhe te rodyne receive r a ll 

signals received are c onve rte d to 
some lowe r, intermediate frequency, 
b efore the y are a c tually d etected 
and made audible . If the interme ­
diate fre quency of the r eceiver is 
456 kilocycle s-and this is a fre ­
que n cy commonly used - the n a ll 
signals tuned in a re conve rte d to 
this frequency. Now, if a b eat· 
frequency ;,sc illa tor is attach e d to 
the r eceiver and its fre que n cy a d ­
justed to, say, 454 kilocycles, there 
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will be three rathe r than two fre­
quencies in the detector circuit-the 
orig inal 456- kilocycle frequency of 
the signal, the 454- k ilocycle fre­
que n cy of the beat-fre que ncy oscil­
lator, and a "beat fre quency" of 
two kilocycles, whic h is the dif­
ference betwe en the first two fre­
quenc ies. 

Now the beat freque n cy of two 
kilocycles is audible. A kilocycle is 
I 000 cycle s; there fore two kilo­

cycles is 2000 cycles-well within 
the r a nge of the ear. 

If the beat-frequency oscillator 
w e re to be set at 452 kilocycles, 
rath e r than 454 kilocycles, the re· 
sultant beat would still be audi­
ble. The beat fre que n cy in this case 
would be four kilocycles , or 4000 
cycle s . The beat-frequency oscilla­
tor is provided with a small adjust· 
ing knob so that the listener may 
se lect the most d esirable beat fre ­
que n cy. Once this adjustment has 
b een m a d e , it n eed not b e touched 
a gain whe n tuning . 

Whistle Heard 
In operation, the beat-frequency 

oscillator is turned on and the re­
ceiver tuned in the usual manner. 
Each time the receive r d ial pointer 
re a c h es the setting for a broadcast 
s tation which is on the air, an audi­
ble whistle is heard in the loud 
spea k e r . The b eat-fre quency oscil­
lator is the n turned off, at which 
time, of course , the whistle ceases, 
and in its place will b e heard the 
prog ram-or possibly nothing at all 
if the carrie r is unmodulated or pass· 
ing throug h a fadin g cycle. 

The question may arise as to why 
e ve n a whistle can b e h eard, when 
using a b eat-freque n cy oscillator, 
unde r c onditions of I_!laximum signal 
fadin g . This is due to the fac t that 
d e tec tion of a sig n a l carrier by the 
b eat-fre qu e n cy m e thod is many 
times more se nsitive tha n the usual 
r ectification m eans of r e ception. It 
cannot b e use d for the detection of 
broadcast prog rams b ecause of the 
inte r fe ring whistle. 

.--~~~~~~~~~~~~~-----i l r.:=============~ 

I Sound Pressure Curve 11/ About Books II 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I RADIO PHYSICS COURSE 

+10 

+S 

o.a.oWJLI/ 
_) 111 IJ 
- 10 

.4J•o~d le;-

~r\4-~rl"r. 
~" 11/10~ 

M,,ha1 h~22-/ 

H-h. 

30 100 1000 5000 
Figure 4-The unusually high quality and wide frequency range of the 
RCA D22-1, pictured on page 7 , is graphically shown on the above curve. 
This curve shows the overall response from a-f input to sound output. 

EXPANDER GIVES 
BETTER QUALITY, 

SAYS ENGIN.EER 
(Continued from page 7, column 5) 

the idea of possibly incorporating 
some form of automatic compres­
sion. This compression would serve 
to hold the dynamic range during 
r ecording to within the required 45 
db. An expande r having a curve 
the r e ciprocal of the compressor 
c ould easily be made, and the result 
to the ear would be very close to 
the original. It is doubtful whethe r 
su ch a compressor device would in 
a ny w a y result in an inferior record­
ing whe n played on a standard 

phonograph. On the c ontrary, if 
the compressor were properly d e­
signed, there is every reason to b e­
lieve the r esult would b e m ore 
pleasing, b e cause the m o n itor in g 
would be smoother, and ther e w ould 
be no danger of ove r -cuttin g on th e 
highest le ve ls. Whe n reproduced on 
a phonograph having a n expan d e r 
of the prope r type, the r esu ltin g 
reproduc tion, as far as d y n amic 
range is concerned, would be exa c tly 
the same as the original. 

TOO LATE-TOO BAD 
Mor e tha n 40,000 spare t ube 

clips w e r e d istribute d free t o read ­
ers of RCA Radio S e r vice N ews w h o 
accepted the RCA Radio tron D ivi­
sion's offe r in the last issu e. D ozen s 
of reque sts w e re r eceived a fter th e 
stoc k w a s exhauste d . R CA sincer e­
ly wishes the m b e tte r luck next time. 

By A. Ghirardi 

Reviewed By J. K. Whitteker 

Chief Instructor, RCA Institutes 
75 Varick St., N. Y. C . 

A tru ly remarka ble book, not 
o nly from the sta n dpoin t of the 
wealth of material covered, b ut also 
in i ts moder n metho d o f treatment. 

Begin nin g with a well-wr itt e n sec­
tion o n acoustics a nd phy sics of 
sound, th e student is led in logical 
se que n ce through unusually t h or· 
o u g h and comprehensive chapters 
on th e electron th eory, O h m's Law, 
b atteries, magnetism , in ductance, 
a nd capacitance, a ltern ating cur· 
ren t, e lectric filte rs, and m easurini: 
ins truments. Sin ce 3 8 I pages a re 
d evoted to these subjects, it is evi­
d e nt tha t they come in for more 
tha n a b r ief m ention . 

The vacu um t u b e is excep tio nally 
w e ll covered in fou r ch apter s. 

Cov ers All Subjects 
T h e balance of th e b ook ( 41 8 

pages) is devot ed to rad io a nd 
a u dio frequency amplification, au· 
p e rheterodyn es, lo u d s p e a k e r s, 
power sup plies, etc. T he c hapter on 
a utomobile and a ircra ft r adio test· 
ing and servic in g, and sound mo· 
tion p i c t u r e s , w h ile incomplete, 
have conside rable value from the 
viewpoint of gener a l infor mation. 

The book is a valuable addition 
to the library o f a n y radio service 
e n g ine e r a n d is equ a lly va lu able to 
the p erson just b eginnin g the s tu dy 
of radio subjec ts. It is w r itten from 
a qualitative ra the r than a quantita­
tive viewpoint. 

Check 

FREQUENCY 
with 

ACCURACY 
of 2 parts in a million 
N ew RCA Piezo-Eleccric Calibrator, 
Stock No. 9572, $29.95 nee, complete 
with crystal, tube, power supply. 

Ideal for individuals, service 
associations, l aboratories, 
schools, factory test rooms. 

NEW precision is brought within the 

reach of any radio worker by the new 

RCA Piezo-Electric Calibrator. With it you 

can check frequencies from 100 kc. to 20,000 

kc. in 100 kc. steps, and from 1000 kc. to 

50,000 kc. in 1000 kc. steps. Calibrator 

provides two fundamentals, 100 and 1000 kc., 

and a series of strong harmonics. A prop­

accurately than any other known device. 

Each calibrator is supplied with indi­

vidual crystal calibration showing tern per­

ature at which made. This makes possible 

the most accurate work in radio service, 

testing and design work. Service associations 

and parts distributors should be particularly 

interested in this instrument, which could 
erly-ground and accurately-calibrated 

crystal maintains its frequency more 
be made available to individuals as 

needed. Write for descriptive folder. 


