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The advantages of square-wave testing have been described by many authors, 
but the use of sawtooth wa'ves is less k nown. A simple generator, such as 
the one -above, will provide a signal source which ' can be f eJ to an am.pli­
fie r and the output can be viewed on an oscilloscope. This author tells how 
the sawtooth signal can be interpreted to give reliable data on both high­
and low-frequency perfo rmance. See Testing with White Sound, page 41 

" , 

LABORATORY REFERENCE STANDARD LOUDSPEAKER SYSTEM 

HI-FI-MANSHIP AT THE AUDIO FAIR. 

TRANSISTOR PHONOGRAPH PREAMP FOR MAGNETICPl CK UPS 

FEEDBACK FILTERS FOR TWO-CHANNEL AMPLIFIERS 

SOc 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


Colored 
alldiotape 

now available 

at no extra cost! 

ONLY AUDIOTAPE offers you the time-saving, effort saving 

advantages of color cueing and color coding-

in a magnetic recording tape known the world over 

for outstanding quality and uniformity 

WITH Audiotape, color adds a new dimension in 
sound recording. Now available on distinctive 

green and blue plastic base, in addition to the clear 
plastic (showing the natural brown color of the coat­
ing), Audiotape permits instant visual identification of 
recorded selections - on the same or different reels. 

Sections of various colored Audiotape, when spliced 
into a single reel as shown in the photo above, stand 
out sharply one from the other, without the need for 
any identifying leaders between them. Selections can be 
cued in this manner with great ease and precision. Also, 
complete reels, recorded on blue, green and brown tape, 
are easily identified as to content, tape speed, single or 
dual track or any other desired classification. 

Through increased demand and increased produc­
tion, it has been possible to reduce the cost of the 
blue and green plastic-base tapes, and they are now 
available at no increase in price. 

Colored Audiotape Reels 

Audiotape plastic reels, in the popular 7-inch and 
5-inch sizes, are also available in a choice of attrac­
tive, jewel-tone colors - red, yellow, green or blue, 
as well as clear plastic. Here, too, coding and filing 
by reel colors offer a host of opportunities for faster 

and easier identification of your tape recordings. 
And, like colored-base Audiotape, the colored reels, 
too, are available at no extra cost. 

But whatever the color of tape or reel - with 
Audiotape, you can be sure of the finest, full-range 
performance obtainable with any tape recorder. For 
Audiotape's magnetic properties are carefully balanced 
to assure the most uniform response throughout the 
entire audible frequency range - plus maximum uni­
formity of output within the reel or from reel to reel. 

Ask your dealer for an assortment of colored 
Audiotape. It will speak for itself - in performance and 
in cost. 

AUDIO DEVICES, Inc. 
444 Madison Avenue, New York 22, N. Y. 

Offices in Hollywood - Chicogo 

Export Dept., 13 East 40th St., New York 16, N. Y., Cables "ARLAB" 
", 
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LAVALIER 
Model 646 Dynamic 

\ 

Remarkably small, versatile mic rophone,­
for chest, desk or hand use. Frees hands 
of announcer or performer for demon­
stration or dramatic effects. Recessed 
screw in grille for adjustment of high 
frequency response to suit the applica­
tion. No additional closely associated 
auxiliary equipment required. 

Pea k·free response 
60 to 10,000 cps. 
Output -57 db. 
Omnidirectional. 
Acoustically treated 
grille minimizes wind 
and breath blasts. E·V 
Acoustalloy diaphragm. 
Available in 50, 150 
or 250 ohms. 
Non-reflecting gray 
fini sh. Size: 11/8" diam. 
61f4" long. Net wt: 
61/2 oz. 30 ft. cable. 
Supplied with neck 
cord and support clips . 
Model 646. List, $140. 
Modei416 D esk Stand . List $5. 

Normal Trade 
Discount Applies . 

Available from E-V Authorized Distributors_ 

Write for Bulletin No. 201 

~t.ezt;.}6ti:i 
ELECTRO VOICE, INC.· BUCHANAN, MICH. 
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Long-Range 
Information 
Transmission 
New advancements in the field of 
long-range information transmission 
are being made at Hughes with dig­
ital techniques. 
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To further expand work in this area, 
Hughes Research and Development 
Laboratories are interested in people 
with experience in airborne com­
munication systems, digital storage, 
low frequency measurements, mod­
ulation systems, miniaturized pack­
aging, audio, IF and RF circuitry in 
the HF range, analog to ' digital­
and other data conversion methods. 
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Relocation of applicant must not cause 
disruption of an urgent military project. 

UOIO PATENTS 
FOR MAN Y YEARS designers of electronic 

organs have had fond hopes that neon 
lamps operating as relaxation oscil­

lators could be used as tone generators in 
a commercial instrument. To date no manu­
facturer has produced an instrument of 
this kind. A primary reason has been the 
nonuniformity of the firing voltages of 
commercially available lamps. A secondary 
reason, somewhat depending on the first, 
is that when only the lamps-no tubes or 
transformers- are used in frequency-divider 
Ghains, synchronizing any lamp by one of a 
frequency higher than double its 0wn simply 
is not reliable; sync-circuit components 
must have too small tolerances and the 
whole thing may get of sync simply due to 
aging. It is also difficult to prevent a tube 
which is operating at frequency 2/ and giv­
ing sync signal to that operating at fre­
quency / from also being synchronized in 
the reverse direction by the lower-frequency 
oscillator. This "feedback" tends to reduce 
stability since it does not give complete 
control to the high-frequency master oscil­
lator. Neon oscillators are rather touchy 
and not a great deal of circuitry is possible 
to make for one-way sync tran~ission. 

A helping hand may have been given to 
designers by John Bick of Moorestown, 
N. J.. assignor to RCA of Patent No. 
2,680,198. In the patent, Mr. Bick discloses 
a frequency-divider chain containing two 
neon lamps in each stage. Each stage is 
synchronized only by the stage ope,rating 
at twice its frequency and there is no sync 

, feedback. Under these conditions neon 
oscillators can be quite stable and standard­
tolerance components can be used. This 
writer has some experience along that line, 
having used neon lamps as frequency di­
viders (but with vacuum tubes between 
stages for isolation) in his Electron organ, 
described in the new book "Electronic 
Musical Instrument.'" 

* Al~dio Con.sultant, 255 W. 84th St., 
N I!'W York 24, N . Y. 

1 See advertisement, page 98 of this issue. 

RICHARD H. DORF* 

The way the new invention works is 
illustrated by the schematic diagram of 
Fig . . 1. Two neon oscillators, that is, two 
stages of a frequency-divider chain, are 
shown. Each consists of two neon lamps 
(N, and N , in the upper-frequency stage), 
connected to ground through R., a small 
load resistor, and to plus 180 volts through 
R" the timing resistor. The timing ca· 
pacitor is C.. The circuit as so far de­
scribed will be recognized as an ordinary 
relaxation oscillator. When B-voltage is 
applied, C. charges through R,. When the 
voltage is sufficient across C. to reach the 
combined firing potential of both lamps, 
they fire. When unfired the lamps are open 
circuits ; when fired their fairly low reo 
sistance short-circuits the timing capacitor 
C" discharging it. The waveform produced 
across C. is sawtooth; however, the usual 
sharp drop to zero after the gradual rise 
is somewhat slowed due to R" which de­
lays the discharge sliglitly just as R, delays 
the charge to a much greater degree. The 
"flyback" time of the wave is therefore 
quite finite rather than being nearly zero as 
it would be without R. (the bottom of N. 
grounded). In Fig. 2, (A) shows what the 
voltage across C, looks like. Since current 
flows through the lamps and R. only during 
the discharge pulse, the voltage across R, 
is as shown in (B) of Fig. 2 and it is used 
for output. Output could, of course, be 
taken from other points to obtain sawtooth 
voltage, but all other points are at high 
impedance or would tend to affect frequency 
of operation, which is one of the drawbacks 
of neon oscillators. 

A vacuum-tube master oscillator is pro· 
vided as a stable generator of the topmost 
frequency to synchronize the neon-divider 
string. Its output is connected to the j unc· 
tion of the two lamps N, and N., through a 
capacitor C which can be adjusted to a 
value theoretically equal to the stray wiring 
and socket capacitance C. between the lamp 
j unction and ground. This being so, the 
injected master-oscillator voltage at the 
neon lamps is just half of the m.o. output. 

+--.~--------------------~----~ B 180V 

SYNC. 
TO NEXT 
DIVIDER 

~ ~ ffi 
~ ~ ~ ~ 

~ ~ 

0 

I 
0 .. 8 . '" 0 

a: a: ~-~ 

OUTPUT OUTPUT 
f/4 f/2 

. Fig. 1 
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Since 1935 
the Garrard has been 
sold and serviced 
throughout the United 5 ....... 

It is recognl~ed every 
for superior 
performance, ruggedne .. 
and reliability. 

"RIGHTS" and "WRONGS" 
of record chanaer dlsla. 
(l-pertant ,. PretectJlII ,.., nICIrdJ). 

RIGHT, !if) 
Garrard Precision Pustler PlaHonn ••• 
the only record chanllnl d.vlc. that lillUm 
positive, Iinti' handllnl of records with ....... 
center holes. 

WRONG: 
"Overhead Bridaes" (as on ordinary chi ) 
••• which may damail' or dlslodl' records 
accidentally. 

RIGHT: W 
Garrard removable and intercbangea.'. 
spindles . . . Easily Inserted; accommodalll III 
records, all sizes, as they were made to be 
played; pull out Instantly to flcllitate r_l ., 
records from turntable. 

WRONG: 
Fixed Spindles (as on ordinary chlnl.r.) • •• 
which require ripping records upwards over 
metallic spindle prOjections after pll,lnl-

Olber Garrard features inc de: 4 po ...... 
-no rumble, no Induced hum. he." d,l" IIIIIft 
-no wows, no wives • welptad tImItIII .. 
flywheel action, constant speed • -utilI nrIIdI 
-silence between records • sllnt ......... 
stop-shuts off after last record; no dlstul1llaB 
"plop". • e., strlus welpt IdJul1IIIIt-pnj­
leets lonl·playlnl records • h1uct .......... 
ten. ann-true tanlent tracklnl •• ahl,... .. 
-fits III popular hlilh fidelity cartrldps 

's Finest Recor-d Cha ger 
'ou are cordially invited to visit the British Industries Corp. exhibits at the Chicago Sight 
f Sound Exposition,(Sept. 30-0ct. 2)New York Audio Fair,(Oct. 14-171New England (Boston) 
Ii Fi Music Show, (Oct. 22-24) See and hear Britain's finest audio equipment, including: 

LEAK TL/l0 -High fidelity AMPLIFIER complete wHh "Point One" REMOTE CON· 
TROL PRE"AMPLIFIER. Most economical a·mplifler combination ever built by Leak. 
Harmonic distortion only one tenth of one percent. Insures flawless reproduction. 
EXCLUSIVE FEATUREI Convenient lope recordor iacks (input and output) on front panel 
for instantaneous usel 

L-__________________________ __ 

WRITE FOR A COpy OF 

"SOUND CRA"SMANSHIP" 

Mail coupon today for a complimentary 
copy of "Sound Craftsmanship" 16 
pages illustrating and describing all 
products of the British Industries _Group , 

WHARFEDALE LOUDSPEA ERS . · •• e.lgne an u tun er t e persona super. r liiiifiSiiINiIUsTiiiEsciiiip- OtA10-; 
vision of G. A. Briggs • .. world renowned authority on sound. Wharfedale Loudspeakers 1 ." ep . -
offer the unique construction fealure of cloth suspension-a felt buffer between speaker I 164 Duane Street I 
frame and cone-and cast chassis. \;' 1 New·York 13, N. Y. 1 

--~T~H~E~R~~~W~H~A-R~F~E-D~A~L~E~. -. ~. ~F~~-t-a-n-d-o-n-~-c-o-m-p-~-~-~-J-U-n-H-I -~-O-g~~~a·t ~~·o·~·C-b~------------1 ~~"~~~~~~~Mhl~'h: I 
Ihe R,J single shelf ENCLOSURE and a special WHARFEDALE SPEAKER have been I 

h" h . Name J brilliantly matched in this ••• the definitive combination among com pad 19· I '
J performance speakers. 

R.J LOUDSPEAKER ENCLOSURES-" Maximum Bass-Minimum Spaco" Hearing 
is believing I R·J Speaker Enclosures' have established an ' entirely new trend in audio 
design wHh thrilling performance from any loudspeaker. Bookshelf and Floor Models. 

I Address I 
I City Zone_State I 
I I 
I I www.americanradiohistory.comAmericanRadioHistory.Com
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WRITE TODAY­
for complete data and 
speci ficat ions on the 
l angevln line of mini· 
ature plug·ln equip. 
ment Including pro· 
,ram, booster and 
monitor ampl ifiers, 
power supplies, etc. 
Please add ress re· 
quests on company 
letterhead. 

Model 
5116 

two stage, low noise, preamplifier or 
in radio and TV broadcast systems, 

SViste,miS. While important spac_e saving has 
anlplitl:er, Langevin sacrificed none of 

'pe'nOlaO>IUl,y which make the Langev in Model 
of excellence. In fact performance char­

improved. Included are such quality features 
and push-button metering facilities. 

------------------------, 
SPACE SAVING 

THAT REALLY COUNTS I 
61 % reduction In volume per· 
mlts mounting of 33 Model 
5116 units In the space reo 
qulred by 12 of t he very popu· 
lar l angevln Model 116·8. 
Photo below, Illustrates the 
extrem ely compact ra cking 
possible with the new Model 
5116. Note complete accessl· 
bUlty and uncongested appear· 
ance. Units at extreme right 
are langevln 5117 Programl 

Monitor Amplifiers. 

LANGEVIN MANUFACTUR ING- CORPORATI'ON 
37 WEST 6 5th STREE T, N EW YORK 23, N. Y. 

~ 
(A) 

(8) 

Fig. 2 

The operation of the sync circuit is bet­
ter typified in the next stage, so let us shift 
the spotl ight to the sync connection there. 
For this purpose, the sawtooth output of the 
//2 divider is connected to the junction of 
N. and N" again through the capacitor net­
work, this time C,-C •. The value of CrCs 
in series is very small; therefore its being 
in shunt with timing capacitor C. of the 
first divider has negligible effect. However, 
because C, and C. are equal, fully half of 
the first divider output is impressed on the 
second divider as sync. Now, when N. 
and N, are not glowing, which is the case 
during their entire cycle except for the dis­
charge pulse, they are effectively open cir­
cuits and do not load the first divider in 
any way, even through the very small C,. 
Since the conditions at the lamp junction 
dn not change until the firing time, nothing 
is fed back to the first divider. \i\Then N ,-N, 
do fire, it is because of the coincidence of 
their nearly being ready to fi re because of 
almost high enough voltage across C. plus 
the presence of a sync pulse from the first 
divider. At the firing pulse, of course, the 
sync inj ection point is almost shorted to 
ground. However , at the same instant C, 
is being shorted by Nl and N. (which is 
what produced the sync pulse in the first 
place). Thus the pulse of the second di­
vider fa lls on a deaf first divider as it were. 
and there are no bad results. 

Even if the second divider is misad­
justed and/or there is some signal at the 
lamp junctions due to stray coupling, the 
transfer system between the dividers is one­
way in nature. Half the first-div ider voltage 
goes to the sync point of the second be­
cause of capacitive voltage divider CrCs. 
But voltage originating at the second di­
vider can go to the first only through a 
capacitive divider composed of C, as a 
series leg (high reactance) and C, as the­
shunt leg ( low reactance) so it can have 
no appreciable effect. 

Only two divider stages are shown but: 
of course as many as are wanted can be­
used to give the same number of octavely 
related tones. Typical values for C, and' 
its corresponding capaci tors down the line 
are 100 J.LJ.Lf for A-3s20 cps, and 200 l-lJ.Lf, 
sQ() 'J.LJ.Lf, .001, .002, .005, .01, and .02 J.LI 
for succeeding dividers in the string. The 
requirement in actual capacitor selection is,_ 
as a lways in synchronized relaxation oscil­
lators, that the unsynchronized or free-­
running frequency of each oscillator be­
slightly lower than the synchronized fre­
quency. In this design timing capacitor tol-­
erance should be wide, perhaps even wide 
enough to a llow use of standard-tolerance. 
unselected units, since C" Cl, and corre­
sponding sync-circuit trimmers can be ad­
j usted after construction to give the right 
amount of sync to bring operation into line. 

A copy of any U. S. patent can be had 
for a quarter f!"Om The Commissioner of 
Patents, Washington 25, D. C. 

AUDIO • OCTOBER, 1954 
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50% more tap-e 
'on same size reel! 

New, thinner magnetic tape cuts time~wasting reel changes! 
No more stopping for reel change when you're 

recording longer sports and news events, dramatic 
productions and musical works. New "Scotch" 
Brand Extra-Play Magnetic Tape No. 190A 
reduces time-consuming change-over breaks by 
giving you 50% more recording time on each reel. 

Secret of new "Scotch" Brand's extra playing 

time is a more potent oxide coating which offers 
improved frequency response, yet is 50% thin­
ner than many standard tape coatings. A thinner 
tape backing produces more uniform output­
cleaner, crisper tones - while retaining critical 
strength factors to meet the demands of all 
professional recording machines . 

EXTRA-THIN. 50% thinner, r-r------, INCREASED FREQUENCY 

~ 
more potent oxide coating. range of new Extra-play 

:'" '''''''''''' STRENGTHTO SPA~E.New 
, ,,, .. ,,""" 190A tape stands up under i '~~ " ... , even grueling steel ball drop 

~ 
T 30% thinner backing permit ... ~db tape enables home machines 

~ .. more 190A tape to be wound ~ r ~ to produce recordings with 
.. Q on standard reel. One roll of 6 ::: :',:~ greater hi fi response than 
~ new tape does job of l Yz FREQUENCY formerly possible with most 

reels of ordinary tape. conventional magnetic tapes. 

V~ test. Naturally it's tough 
enough to withstand severe 
stresses of sudden machine 

'--____ --J stops, starts and reverses .. 

C'~H Eiliia~. Magnetic Tape 190A 
At your tape dealer's now! 

The term "SCOTCH" and the plaid design are registered trademarks for Magnetic Tape made in u:.S.A. by M{NNESOTA MINING AND MFG. CQ., ~ 
St. Paul 6, Minn. General Export: 122 E. 42nd St., New York 17, N. Y. In Canada: London, OntarIO, Canada. ~ 

AUDIO • OCTOBER, 1954 5 
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DON'T J UST REPLACE-

MOOERMJ 
with wide-range, high- compliance 

TITONE 

CERAMIC CARTRIDGES 

A lways in s t a ll a Sonotone, the 
o ri g in a l cera m ic ca rt ri d ge­

your c u s to mers ~ill love you fo r 

it . It will s ta rt th em on the road 
to h igh -fide li ty-and additional 

new business for yo u ! 

Write for free Sonotone manual today! 

New Son o to n e P h on ograph Mod ernizat ion M a nua l 

includes a n up-to-date cross referen ce and phono­

graph model index, full y expla ins h ow to u se 

.Sonoton e Ce r a mic C a rtridges. Send coupon below 
for your free co py , now ! 

ELECTRONIC APPLICATIONS DIVISION 

SONOTONE CORPORATION 
Elmsford , New York 

·-----------------------------1 
I SONOTO NE CORPORATION Dept. ( A ) : 

I Elmsford, N .Y. I 
I Please send me a free copy of the Sonotone Phonograph Modern ization Manual I 
I I 
I Name I 
I I 
I Address I 

I City State I 
I . . I L _____________________________ ~ 
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NEW LITERATURE 
• T riad T ransfol·m er Corpora tion, 4055 
Redwood Ave., Venice, Calif., lists more 
than 500 tra nsfo rmers, of which 60 are 
new items, in its new Catalog TR-54. F ea­
tured a m011g the new listings are 11 am­
plifier kits, a number of power and audio 
transform ers, and two new photo-flash 
tra nsformers. Copy will be mailed on re­
quest. 

• The R. T. Bozak Compa ny, Stamford, 
Conn., describes a nd illustrates crossover 
networks for the firm's B-302, B-305, and 
B-310 speaker systems in a new Data 
Sheet which will be mailed on request. 
The networks have a slow crossover rate 
of 6 db / octave, which i s permitted by the 
fact that the drivers used in the multi­
speaRer systems are all direct-radiating 
units with equal veloci ties of sound prop­
agation . The sheet i llustrates the net­
works as sold ready-made by Bozak, and 
also gives full instructions for those per­
sons who wish to assemble their own. 

• J. W. Miller Company, 5917 S. Main st., 
Los Angeles 3, Calif., has published a 
veritable direc tory of coils, chokes, trans­
formers, a n d similar items, in Catalog No. 
55, which wi ll be furnished upon request 
to engineers, purchasing agents, buyers, 
a nd company executives. Most of the items 
listed a re carried in stock by leading ra dio 
parts distributors throughout the country. 

• R a dford Electr onics, Ltd., 149 New­
fo u ndland Road, Bristol 2, England, in­
troduces a new line of transformers spe­
cially designed fo r the electronics indus­
try in a 6-page brochu re which will be 
mailed on req uest. An interesting featu re 
of the brochure is its departure f r om con­
vention in rating high-voltage output. 
Instead of giving an rms a.c. r ating 
as is usual, Radford lists d. c. ou tput 
voltage with cu rrent, tog ether with the 
d .c. regulation for a given transformer, 
tube, and capacitor combination, thu s pro­
viding the means of determining voltage 
a n d current accu rately at any load over 
the transformer's working r a nge. 

• Sa rgent-R a yment Co., 1401 Middle Har­
bor Road , Oakland 20, Calif., has given 
the title "C'est Magnifique" to a 4-page 
descriptive folder describing and illustrat­
ing the company's new Model SR-808 FM­
AM T u ner-Control system. For those who 
a re shopping for s u ch an i tem, this sheet 
will be extr emely handy, as it is entirely 
complete in its description of operating 
characteristics. 

• Burnell & Company, Inc., Dept. H, 45 
vVarburton Ave., Yonkers, N . Y ., has aptly 
applied the title "Rotoroid" to a new 
technical b ulletin which gives full infor­
mation on a new series of variable toroidal 
inductors. Rotoroids, as the inductors are 
known, provide a con tinuou s 3-to-1 maxi­
mum-to-minimu m inductance range with 
180 deg. shaft rotation. Typical Rotoroid 
a pplications include tunable a udio oscilla ­
t ors, variable phase-s-hift networks, and 
a djustable filters. T he bulletin will be 
m a iled on request. 

• Romar Plastics, Inc., 1317 E . Main St., 
St. Charles, Ill., has just r eleased Catalog 
E which covers the company's new line 
of standard control k nobs for electronic 
equipment. Among the knobs shown are 
pointers, indicators, and round types in a 
variety of design treatments. Featured in 
the catalog are actua l-size photographs 
and full-sca le engineering drawings with 
all essential data to make knob selection 
easier. Catalog E is available free to de­
Signers, production engineers, purchas­
ing agents, a nd other interested profes­
sional personnel. 

• Transitron Electr onics Corpora tion, 
Dept. AO, 403 Ma in St., Melrose, Mass., 
announces availabili ty of a new line of 
subminiatu re g lass-enclosed germanium 
diodes in B ulletin T E1319. Described and 
illu strated are diodes which offer signifi­
cant advances in electrical characteris­
tics; an example is the T ype T8G which 
presents over 5 megohms at 100 vo l ts in­
verse, and under 10 ohms at 1 volt fo r ­
ward. All users of germanium diodes 
should have these data in their files. Bul­
letin TE1319 will be mailed in response to 
a ll inquiries received. 
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ENJOY EXTRA PROFITS 
by offering LOWELL Low Level Sound 

Distribution Systems 

The profit potential for those selling LOWELL 
low level sound is tremendous ! 

One need only consider the nation's record 
smashing construction program - running into 
many billions of dollars - which, according to na­
tional · authority F. W . . Dodge Corporation, is the 
largest in all history. 

Airports , school s, churches, hospitals and 
many many othel t~Tpes of construction need mod­
ern sound systems - and LOWELL low level sound 
is as mo·dern as tomorrow. 

Many states are considering legislation requir­
ing that sound systems be fireproof in all public 
bu"ildings for reasons of safety. 

Originators of low level sound, LOWELL of­
fers a single, complete source of supply for all types 
of construction - either new or existing. 

Why don't you i"nvestigate the tremendous 
profit potential of this rich market? 

Write - wire - or 
phon e today for the 
new LOWELL cuta· 
log. You'll be glad 
YOll did! 

00 nil 

AUDIO • OCTOBER, 1954 

er Bames are designed espe. 
ci ally for low ceiling areas. 
They are moderni sti c, at. 

tractive provide perfectly controlled 360 0 

sound coverage. Ideal for markets, shops, hos. 
pital s, clubs, etc. 

£iiWJ.£ TYPE RS Speak. 
er Baffl es are esp ecially 
adapte d fo.r use wh e re 
speakers must be recessed 
in walls or ceilings. Widely 
used in wired music install· 

ations where directional characteristics are needed. 

£0'W"f.1L TYPE M8 Speak. 
er Baffles are designed to 
match and replace standard 
acousti cal tile block. They 

provide a completely hidden speaker system that 
is extremely easy to in stall and service. 

The LOWELL line also includes a complete 
range of protective speaker enclosures such as 
the CP Series (for new construction) and the 
XCP Seri es (for exi stin g con6tru ction ) . Protects 
speaker from dust or fire and falling Tnortar and 
preventti rodents from damaging speaker cone. 
Both types are also made in double·face and 
adjustable face models. 

LOWELL, originators of low level sound distri· 
bution, manufactures a complete line of direc· 
tional and non·directional speaker bames and 
l abor saving mounting a ccessories. See the 
LOWELL Section 3la/ Lo in Sweets Architectural 
Design fiJ~s . . 

7 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


FOR LOWEST MICROPHONICS AND 
HUM IN HIGH·GAIN CIRCUITRY 

12AX7 TWIN TRIODE-VOLTAGE AMPLIFIER. Picks up low level 
signals without introducing objectionable hum. 

5881 BEAM POWER AMPLIFIER. Provides the ultimate in reo 
liability where the 6L6 is normally called for. 

Premium performance to satisfy the most critical hi-fi enthusiast is engineered 
into these two popular Tung-Sol Tubes . Ratings, un iformity and dependability 
of the 12AX7 and 5881 demonstrate that Tung-Sol quality control methods can 
achieve in regular production the performance levels requ ired for highest 
quality equipment. 

TUNG-SOL ELECTRIC INC ., Newark 4, N. L 

SALES OFFICES: 
Atlanta, Chicago. Culver City (Los Angeles). Dallas. Denver. Detroit. Newark. Seattle. 

Tung·Sol makes All-Glass Sealed Beam Lamps. Miniature Lamps. Signal Flashers. ric. 
tu re Tubes, R' dio. TV and Special Purpose Electron Tubes and Semiconductor Products. 

RADIO , TV AND SPECIAL PURPOSE TUB ES 
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LETTERS 
Tape Standardi%at ion 

SIR: 
After reading Mr. Canby's article in the August issue, I 

wish to offer the following comments. 
The other day I was listening to various units in a local Hi­

Fi studio. A (pre) recorded tape was played over a high-quality 
system consisting of a professional tape machine, an excellent 
amplifier, and a well known speaker. The reproduction was 
lousy, and no one seemed to know how to compensate for the 
recording characteristics. 

As a result, I have decided to postpone the purchase of a 
tape machine until such time-when and if-the various manu­
facturers agree on some standard similar to the RIAA so com­
monly used on discs. 

I have a friend who by experimentation has developed suitable 
setting~ on his good popular-priced recorder, and his tapes play 
back through my hi-fi set-up with excellent results. He doesn't 
know just what he is doing as to compensation, but just leaves 
the control at the one spot. This manufacturer uses a single­
knob control that is marked HIGHS on one end and LOWS on the 
other; to say the least, this type of control is far from ideal. 

If you can do anything toward influencing manufacturers of 
tape equipment and the producers of (pre) recorded tape it will 
be a great boon to the users-who, by the way, are your sub­
scribers and the life blood of the manufacturers. 

Built - in Speaker Mounting 

SIR: 

HUGH N. MONTGOMERY 
541 American Life Bldg., 
Birmingham 3, Ala. 

Your rea,ders may be interested to learn of a practical way to 
construct an almost invisible infinite baffle which meets all the 
requirements laid down in your August section on LOUDSPEAKERS 
AND ENCLOSURES, and without necessitating the rather un­
gainly size and appearance usually associated with this type 
of enclosure. 

My solution is to mount the speaker flush in the center of a 
wall, so placed that it backs into a closet. The volume of the 
closet far exceeds the minimum specified in the article; filling 
the space between the studs above and below the speaker with 
insulation prevents wall vibration; the clothes in the closet pre­
vent the sound waves from bouncing around inside the enclosure. 
The principal advantage is that a competent carpenter can 
complete the installation in about two hours using less than 
$3 worth of lumber. 

For the usual house, the speaker must not be larger than 12 
inches, since studs are usually 140 in. apart, but this doesn't 
seem to result in any compromise in quality. I have found that 
a good quality 12-in. speaker mounted in this manner far out­
performs the IS-in. woofer-tweeter previously used in a bass­
reflex cabinet. The improvement in bass response is attested 
by the fact that until I made the change I had never heard 
turntable rumble in my outfit. 

This type of installation is strongly recommended to anyone 
who wants to try something better-or whose wife cannot be 
persuaded that a IS-cu. ft. box is a thing of beauty. 

Stereophonic Tape Exchange Wanted 

SIR: 

GEORGE F. T . GREGORY, 
1405 Douglas St., 
Victoria, B. C. 

I have a stereophonic Concertone 1601 tape recorder with 
vertical head alignment, and I have transfelTed about every­
thing available from stereophonic records. Would some ..reader 
in an area of stereophonic (binaural) AM-FM broadcasts be 
interested in running off material for me? I'm sure some kind 
of mutually satisfactory arrangement could be worked out and 
I would like to correspond with some one who has compatible 
equipment. 

Embarrass ing Questions 

SIR: 

D . C. LANGDON, 
Box 2538, 
Juneau, Alaska 

As one whose experience with sound reproduction goes back 
to the Victory Loan Drives after Iil/orld War I, where very good 
Telephone Engineers were quite thrown by acoustic feedback 
and spent much time making special filters to eliminate the howl, 
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After more than five years of study and 
development, we present our most prized 
accomplishment, the RONDINE. We are 
satisfied that it is the finest 12-inch turn­
table unit we have ever built ... and that 
its performance is years ahead of high 
fidelity standards as we know them today. 

The Rondine achieves almost complete 
acoustical isolation between motor and 
turntable. Rumble has been reduced to a 
minimum. Wow and Butter are virtually 
non·existent. 

Features include: • Single selector-knob 
for setting speed: 33Y3, 45 
• Three-s.peed strobe disc, 
affixed, for instantaneous spc:ea··cnc~cKl~ 

• Built-in retractable hub 
records - no adapter required • 
cork-neoprene mat material to elim 
record sli ppage • Neon pilot light 
• Rectangular chassis fits most changer 
boards-pre-drilled and tapped for stand­
ard pickup arms. 

REK-·O-KUT 

proudly announces 

the NEW 

'la-INCH 3-SPEED 

precision turntables 

/ 

The Rondioe embodies othetwell know·p......",.-_ ____________ .."..,...,." ........ ---------..------.., 

time-tested, Rek-O-Kut features: 
turntable is cast aluminum, and exerts 
'pull' on magnetic cartridges. An 
heavy rim is precis~ly lathe-turned add 
dynamically balanced for smooth H"""h"iiol 

action. Internally rim-driven with a 
prene-compoulld idler, perfect drive 
tion is assured. All inter-moving parts 
case-hardened, and ground to a 
fi';ish. 

RONDINE, Model B-12-with :>1-'''l..li:UllY 

designed 4-p..Qle induction motor -
level better than 40db below 

RONDINE Deluxe, Model B-12..,-.wJle =--________________________ ~_--' 

new type custom-built tty'steresis syn-
chronous, self.lubricating motor - noise 
level better than 50db below average 
recording level. ............. .......................... $119.95 , 

See the Rondine at the 
AUDIO FAIR 

October 14th through October 17th 
Room 636, New Yorker Hotel, N. Y. 

AUDIO • OCTOBER, 1954 

For Complete Specifications, write to Dept. QK.-l 

REK-O-KUT COMPANY 
Makers of Fine Recording and Playback Equipment 
Engineered for the Studio • Designed for the Home 

38-01 QUEENS BOULEVARD, LONG ISLAND CITY 1, N. Y. 
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Presenting the only 
BROADCAST MICROPHONE 
with "all three"-! 
• Small size, slim design! 

• Smooth, extended 
frequency response' 

• World-famous, patented, 
Uniphase system! 

U N I'D IRE C T ION A L 
MICROPHONE 

Out of the Shure Laboratories has 
come a s lim, small Broadcast micro­
phone so remarkable in its over-all per­
formance that we have given it a special 
name-the "Concert-Line," 

The "333" is the ollly small, slim Broad· 
cast micropholle ill the Ivorld with the world· 
fa mOilS, patmted, 'Ulliphase system! 

The small , slim "3?3" provides the fine 
q uality formerly found o nl y in th e 
conventional-type, large size Broadcast 
microphones. The Concert-Line" 3 3 3" 
is truly an important advancement in 
microphone d evelopment and d esign. 

The Unidirect ional "333" is AVAIL­
ABLE NOW - in limited quantities ­
for the most discriminating users, 

10 

Lis! Price 
$250,00 

West Huron Street 
10, Illinois 

Cable Address: SHUREMICRO 

I wish to offer some comments on the 
Forest which is getting somewhat obscured 
by all of the new audio Trees, 

I see countless new and marvelous trans­
ducers (pickups and speakers) and power 
converters (amplifiers and equalizers huck­
stered about at very fair prices compared 
with the days when telephone-quality gain 
lIsed to cost about ten dollars a TU1, 

However; I feel impelled to introduce 
some fac t into what seem to be some 
dangerous fallacies. For some years. I have 
stopped my hi-Ii friends with two tough 
questions when they start talking about 20 
to 20,000-cps systems. 

(A) What do you use for program 
material? 

(B) What kind of a room do you play 
it in? 

Of course these questions did not really 
stop them; most were primarily interested 
in satisfying the famous criterion of Dr. 
Rumblehiss of Vienna2 , However, my two 
questions are losing some of their force 
since tape libraries and Spiraslat Diffusers3 

became available. So now it is up to me to 
propound some new questions to show that 
the Old Man is not yet convinced. Thus 
come questions (C) and (D), 

(C) Are transient and steady-state 
frequency responses within 3 db of each 
other? 

(D) What does Intermodulation have 
to do with the ear? 

As to (C), cone and diaphragm speakers 
can be equalized for the same steady-state 
response, but it may take 100 cycles of the 
IO,OOO-cps energy for the cone to build up 
a standing wave pattern and start radiating. 
Most good diaphragm tweeters a re better 
transient responders, However, there ' is 
always the problem of cavitation in the 
throat and one foot is always dragging in 
the dividing network, so you may not be 
any better off than the boy with the $3.98 
golden~throat surplus cone for a hi-hisser. 

As to (D), it is a probable that the first 
use for intermodulation tests was to check 
laboratory pr.ocessing conditions on optical 
recordings, and pore no relation to what the 
ear dislikes in delayed sound reproduction. 
(We believe that cltrrent types of 1M 
tests on eqltipment do have a close relation 
to the ear's acceptance of qlwlity. En,) 

While Chief Transmission Engineer of 
the Sound Department at WaIt Disney 
Studios late in the thirsty thirties-during 
the early Fantasia Stereophonic era-I was 
fortunate enough to have a captive audience 
of about SOO people available every day 
during the noon hour in the Disney Theater 
where the employees gathered to watch 
various reels of film which we ran for 
them. Vve tried all kinds of intentional dis­
tortion and picked up audience reaction 
cards to try to find a statistical basis on 
which to correlate distortion measurements 
with listening tests. After several months 
the audience got pretty sharp and learned 
to appreciate what we then called hi-fi. 

We found that intermodulation, second-, 
and third-harmonic distortion measurements 
showed- poor correlation with the listening 
tests. The best test was one suggested by 
George Downs (then of Lansing Mfg. Co.) 
where we measured the amount of fifth 

(Contilllted 011 page 101) 

1 Transmission unit-predecessor of de­
cibel. 

2 Rumblehiss criterion: The system is no­
where if you can't hear turntable rumble 
and preamp hiss. 

3 SJ?iraslat Diffusers-Invented by author. 
Consists of a number of Venetian blinds 
hung from ceiling with a twist so the bot­
tom slat is 90 deg. or more away from the 
top slat. 
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Immortalizing the instrument ... 
For the "Instrument 

of the Immortals" 
... a ll great instru-

ments and voices. there 
are now magnetic recording 

tapes of matching quality. They are Sound­
craft Tapes, created by engineers with the 
max imum of recording experience. 

We believe them to be the world 's finest 
tapes, because Soundcraft Tap~s alone 
combine: 

• Constant depth oxide for uniform middle­
and low-frequency response. 
• Micro-Polished® coating, a patented 
Soundcraft process tha t eliminates unnec­
essary head wear and gives uniform high­
frequency response right from the start. 

• Pre-Coated adhesive applied directly to 
base- anchors oxide, no flaking. cracking. 

• Surface-lubrication on both sides! No fric­
tion , no chatter, no squeal. 

• Chemical balance throughout to prevent 
cupping. curling, peeling. chipping. 

• Uniform output of ±% db. within a reel, 
±Yz db. reel-to-reel. 

SOUNDCRAFT TAPES FOR 
EVERY PURPOSE 

Sounderaft R ed Diamond Tape for all high­
fidelity recording . 
Soul/dera ft Professional Tape for radio, TV 
and recording studios. Splice-free up to 2400 
feet. Standard or professional hubs. 

Soundcraft LTFETIME® Tape for priceless re­
cordings. For rigorous use. For perfect pro­
gram timing. DuPont "Mylar" Polyester 
Plastic base. A third as strong as steel. Store 
it anywhere. Guaranteed for a lifetime! 

Get the Soundcraft Recording Tape you 
need today. Your dealer has it. 

REEVES 

SOUNDCRAFT 
CORP. Dept. B-10 

10 East 52nd St., N. Y. 22, N. Y. 

FOR EVERY SOUND REASON 

THE WORLD'S FINEST TAPES ... YET THEY COST NO M 0 R E 
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N~w E-V integrated 3-way Triaxial 

reproducer, at lowest cost ever! 

ENJOY WIDER-RANGE 
WITH SENSATIONAL NEW $59 70' 
3-in-1 12 inch 12TRXB 

for only A=HILE 
NET 

A thrilling new experience in high fidelity listening awaits you in the 
12TRXB. You discover quickly how the distortion-free wider-range repro­
duction found in E-V separate 3-way systems is now made economically 
available to all music lovers, in one compact Triaxial speaker. Exclusive 
new 3-in-1 concentric design combines the advantages of the famous E-V 
RADAX and SUPER-SoNAx-gets the most from each reproducing element 
for each portion of the audio spectrum-assures even, smooth, full coverage 
with all tones at all listening positions in the room. 

Phenomenal bass response, full-bodied mid-range and silky-smooth upper 
octaves to the highest audible frequencies provide accurate musical balance 
without masking effects or imposed distortions. This recreates your favorite 
music with effective realism and presence. Adjustable high-frequency level 
control for remote mounting permits matching to room acoustics, com­
pensating for high frequency absorptive effects of rugs and draperies. The new 
E-V 12TRXB 12" Triaxial can be installed in direct radiator type cabinets 
or in recommended E-V Aristocrat folded horn enclosure. A demonstration 
leads the way to greater enjoyment, at lowest cost ever! 

Frequency Response : ± 6 db, 30 to 15,000 cps 
in Recommended Aristocrat Enclosure 

Edgewise Wound Voice Coil DeSign Affords 
18% More Efficiency 

Full 12 db Per Octave Crossover Network 
Minimizes Distortion Products 

Mechanical Crossover: 2000 cps 

Electrical Crossover: 3500 cps 

RETMA Sensitivity Rating: 46 db 

Nominal Rated Impedance at 400 cps: 16 ohms 
Power Handling : 20 Watts Program Material , 

30 Watts on Peaks 
Critical Damping Factor: 4.0 in Recommended 

Aristocrat ,Enclosure, 2.5 on Infinite Baffle 

OTHER E-V 3·WAY TRIAXIAL REPRODUCERS 
Model ISTRX IS". list Price, $22S.00 

Audiophile Net, $13S.00 
Model 12TRX 12" . list Price $190.00 

Audiophile Net, $114.00 
Includes X-36·1 crossover network 
and AT37 brilliance control 

Free-Space Cone Resonance: 50 cps 

Magnet Weight : 1X Ibs . 

Integrated Die-Cast Frame Assembly 

Size : 12X" Diam . x 6';1," Deep Overall 

Requires Baffle Opening of 11 inches 

Net Wt: 121bs. Shpg. Wt. 13X Ibs . 

Model 12TRXB. Combines features 
of SP12B Radax and T35B Super Sonax. 
Includes High-Frequency Level 
Control and Built-in Electrical and 
Mechanical Crossovers. 
List Price $99.50 Audiophile Net $59.10 

Write (or complete information 

ELECTRO-VOICE, INC. 
BUCHANAN, MICHIGAN 
Export: 13 E. 40th St. , N.Y. 16, U.S.A. 

HIGH FIDElITY SPEAKER SYSTEMS. AMPLIFIERS, MICROPHONES, PHONO-CARTRIDGES, AND OTHER ELECTRO-ACOUSTIC PRODUCTS 
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Delivers MORE Power 
for PROFESSIONAL Use 
These latest-of-all Carter DC to AC Con­
verters are specially engineered for pro­
fessional and commercial applications re­
quiring a high capacity source of 60 cycles 
AC from a DC power supply. Operates 
from storage batteries or from DC line 
voltage. Three "Custom" models, deliver­
In, 300, 400, or 500 watts 115 or 220 V. AC. 
Wide range of input voltage, 12, 24, 32, 64, 
110 or 230 V. DC. Unequalled capacity for 
operating professional recording, sound 
movie equipment and large screen TV re-

vers. Avai with or without manual 

MAIL COUPON FOR 

~11(l@11 MOTOR CO 
\!;; 2648 N. Maplewood Ave. 

Chicago 47 r----------------
I Carler Motor Co. 
I l648 N. Maplewood Ave., Chicago I 
I I I Please send new catalogs conta ining com- I 
I plete information on Carter "Custom" Can· I 
: verters and other Rotary Pow!!r Supplies. 1 
I Name I 
I Address . , I 

I ' I L~~ __________ :::~ _____ } 
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OF T H E 300,000 MEMBERS of the British 
public who paid the equivalent of an 
American dollar to visit the 21st 

British National Radio and Television 
Show, it was evident that many w~re inter­
es ted in High F idelity reproduction. The 
Exhibiti~n which closed recently at E arls 
Court London, was quite unlike any similal­
show that is presented in the United States, 

N early a year ago a full description I)f 
the 1953 Exhibition appeared in A UDlO, 
and th is year our report will be confined 
to some of the equipment that was on view 
for the fi rst time and is likely to be of in­
terest to High Fidelity enthusiasts. 

H. M .V . Recorded T a pes 

The fi rst British recorded tapes were 
shown by His Master 's Voice and all the 
nine tapes of the initial issue are apparently 
British ones and not just an issue in E ng­
land of R CA Victor recorded tapes. These 
tapes, recorded for playing on dual track 
equipment at 7Y;; ips are strangely enough 
not subj ect to purchase tax but yet cost 
almost double the price of the equivalent 
L P record including purchase tax - of 50 
per cent. One advantage over the R CA 
tapes appeared to be that the lead-in and 
run-off sections a re all plastic instead' of 
paper. 

HMV had obviously rushed out the 
tapes in time for the Radio Show and in 
order to be able to claim that they intro­
duced an innovation before Decca or any 
other British Record Company. They a re 
in the rather awkward position of not ye t 
marketing any machine designed fo r play­
ing the tapes. The Emicorda domestic tape 
machine, marketed by an associate company 
for the past two years, has only single track 
recording and reproduction. F urthermore, 
the machine takes the tape off the reel with 
the oxide surface on the inside and winds 
it on the takeup reel ~ith the oxide surface 
on rhe outs ide. It is difficult to understand 
how such a machine could have ever been 

* M'lliticore Solders, L td., H emel Hem p­
stead, Herts., England. 

Fig. L Model T -4 1 
Trixonic home music 
amplifier-the low­
est-priced mo d e I 
shown with a sep ­
arate control pane l. 
Exce llen t quality is 

obtained. 

RICHARD ARBI B') 

riesio'ned. Presumably the company now 
hQ.v~ a source of income in persuading pur­
chasers to allow them to convert the ma-

- chines to dual t rack ones and by means of 
a pulley and a twist (i)f tile tape, wi~d t?e 
tape on the final reel WIth the OXIde .111 . 

H owever, every high-quality tap~ machme 
will play the H MV tapes qUIte satIsfactOrIly 
and before long HMV will undoubtedly 
bring out a range of domestic tape record­
er s and r eproducers. 

N ove l Applications For The 
T a pe Re corde r 

Wright and W eaire Limited who make 
the high quality F errograph tape r ecorder, 
of which very limited quantities are now 
beina- despatched to U .S.A., introduced a 
modified machine called the F errotutor on 
their stand at the Show. 

T wo var iations of this model were shown. 
The F errograph of course is a dual-track 
instrument. Whil st it is normally used for 
recording on one track after the other, the 
F errotutor has a modification so that if 
need be both tracks can be reproduced at 
the same time. 

The first application is fo r ~he study of 
fo reign languages and partIcula rly the 
aspect of pronunciation and the acquisition 
of correct accent. One track of the recorder 
is without erasing facilities and on this are 
pre-recorded suitably-spaced master sen­
tences and phrases. TJle pupil can listen to 
these through headphones and after each 
phrase can record on the other track his 
own attempt a t pronunciation. After a 
period he can wind back to the start and 
listen again to the mas ter t rack and his 
own efforts, ph rase by phrase. 

In the special F errograph demonstration 
room it was also possible to see a further 
modi fi cation whereby the F errotutor could 
be used for audio-visual instruction. T his 
is achieved by the addition of a simple pulse 
unit which provides a new approach to 
many problems. 

In this system one pre-recorded t rack 
contains the actual subject matter of the 
lesson or lecture while the other has pulses 
recorded upon it at appropriate intervals 
for the operation of external mechanical 
devices. One of the most popular of such . 
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1 Lowest losses at UHF and 
VHF frequencies. 

2 Grea' abrasion resistance and 
mechanical strength. 

3 No time-consuming end seal 
required; easy to install. 

4 No internal moisture to cause 
signal loss. 

5 No kinking when used 
antenna rotors. 

6 Resistant to snow, ice , 
and wind. 

7 Resistant to ultraviolet 
from the sun . 

S Uses Belden Weldohm con­
ductor for long conductor life. 

9 Can be clamped tightly in 
stand-off insulators without 
crush ing . No special flltings 
required. 

transposed. 

11 No stripping problem for al­
taching the conductor. 
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d('vices is an automatic film strip projector. 
For giving instruction in French, amusing 
cartoon drawings of various items in the 
house were shown at the same time. The 
voices of the F rench teacher and his woman 
pupil were heard .pronouncing correctly the 
items shown on the screen. 

It is obvious that these advantages ot 
the dual-track tape recorder are applicable 
over a wide field. The machines could be 
used for instructing pupils in music, for 
example. By further mechanisation it ought 
also to be possible to use the sound track 
and the pulse unit for advertising purposes. 

With the exception of HMV, who 
showed a prototype of a tape reproducer 
in a fine walnut cabinet, none of the major 
radio and television manufacturers have 
yet reany entered the tape machine market. 

However, with the impetus of the intro­
duction of the HMV pre-recorded tapes it 
is extremely likely that before long many of 
the manufacturers who this year have shown 
so many radio phonograph combinations 
will add tape decks to their machines. 

New Low-Price Amplifier 

Among the demonstrations of high-qual­
ity amplifiers, possibly the most interesting 
for the visitor whose pocket is limited was 
that given by The Trix Electrical Co. who 
are one of the oldest firms specialising in 
high power amplifiers and portable elec­
trical reproducing phonographs. 

Believing that there is a large percentage 
of the public who do not require 10- or 12-
watt amplifiers in small rooms, Douglas 
Lyons, Managing Director of Trix, showed 

CONSOLE SETUP 

Model G-924 
CONVENTIONAL SETUP 

MAGNASYNC MANUFACTURING CU., LTD.; 5523 SATSUMA AVE., NO. HOLLYWOOO, CALIF., POplar 6·1692 
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for the first time his new Trixonic home 
music amplifier costing little more than 
half that of other British equipment familiar 
to U.S.A . enthusiasts. The new Trixonic 
equipment gave a very creditable account 
of its capabilities. 

Although the power output is rated at 
only four watts, many members of the 
technical press who heard the amplifier at 
a private demonstration just before the 
Radio Show opened, were very favourably 
impressed with the quality at the level of 
reproduction preferred by the majority of 
hi-fi enthusiasts' wives, even if their hus­
bands sometimes wish their equipment to 
be heard in apartments or houses a block 
or so away. 

The Trixonic is certainly the most in· 
expensive ampli fie r on the British market 
with a separate control unit. As will be 
seen from Fig. 1, this unit incorporates a 
pilot lamp, on/off switch, and gain, bass, 
and treble controls. A ll connections are 
made direct to the ampl ifier which provides 
both high and low gain inputs for use on 
different pick-up cartridges. Speaker output 
tappings are incorporated to match 15 ohm 
and 3 ohm units. 

It is obvious that at the price at which 
the Trixonic is marketed, it is not possible 
to include many of the refinements of the 
larger amplifiers in regard to switching for 
tape, radio, and different disc recording 
characteristics. However, the enthusiast 
requiring a modest amplifier of high quality 
could, if he so desired, easily add additional 
switches and shunts. 

In their literature the Trix people state 
"the power output of this equipment is not 
designed to suit the requirements of a con­
cert hall, but is intended for high-quality 
reproduction in the home, and this func­
tion it fulfills with the utmost efficiency." 
All who so far have heard this new ampli­
fier can endorse the manufacturer's claim. 

How To Load Records Easily 

Another novel idea as far as England 
is concerned has also been introduced by 
Trix whereby they manage to produce 
an easily operated record reproducer by the 
application of a g lass instead of a sol id top 
to the cabinet, as shown in Fig. 2. In their 
new "Recital" model electrical reproducer 
which incorporates the TrixoniG amplifi er, 
the record changer is fixed instead of being 
mounted on a drawer. 

Fig. 2. Trix " Recital Model" electric repro­
ducer has glass top so user can load records 
on the changer wJthout s'tooping down to see 

what he is doing. 
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The AMPEX 600-The firs t 
Irvly portable tope recorder capable of meeting the highest 

professional demands. It is usable either as a portable 
or in a custom installation - either vertical or 

horizontal. It plays through an e xternal amplifier and speaker. 
The AMPEX 620-A portable 

'!lImp lilier·speaker un it of comparable high quality. It is furnished 
in matched portable case, weighs 19 pounds and provides 

remarkable high fidelity in a convenient size. 
Prices, Ampex 600; unmounted $495; in portable case $545 

AmpeK 620 amplifier.speaker in portable case $149.50 

AMpIEX 
for perfectionists only 
It's in a class completely by itself. For instance, the 
Ampex 600 records 30 to 15,000 cycles at 7 % in / sec . 
. Signal-to-noise ratio is over 55 db. Flutter and 

wow is less than 0.25 %. But what matters most is 
what you hear. There is a monitoring switch on 

the face of the Ampex 600. Turn it, and you can 
,compare what goes in and what comes out. You 
will hear no difference. Fidelity is .. perfect"-
and this is a portable machine that weighs less 
than 28 pounds. 

Though there is a wide selection of tape recorders that 
can be bought for less, there are great numbers of 
discerning high fidelity enthusiasts who will hear the 

difference . And they will want an Ampex 600 and no other. 

tfferc is whal C2JehuJi (}!JIzcnuhin, 

'47orIJ fa~ous violinisl, says: 
.. For years I have been seeking 'a portable recorder to 

use in practice and rehearsal. In the new Ampex 

600, I finally found what I've been looking for-a 
unit which reproduces music with complete fidelity. 
Even on tour I practice with Ampex." 

Distributors in principal ' cities (see your local 

telephone directory' under "Recording EqLfipment'" 

AMPEX CORPORATION· 934 CHARTER ST . • REDWOOD CITY, CALIFORNIA 
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201 M U·47M 

TELEFUNKEN 
world~ finest 
Microphones 

for life-like fidelity 

DOES THE WORK OF 
5 OR 6 ORDINARY MICROPHONES 

Extr,mely smooth frequency response, wide dynamic rang', 
complete absence of distortion and noise. Readily changeable 
ft,ld pattern. S.mall outside switch provides elth.r highly 
directional or nun·dlrectional characteristic. 

Th. pencil-type microphone 201 M especially suited lor 
broadcasting, TV, recording, and motion pictures Is Indlf· 
ferent to changes of temperature and humidity conditions. 
Its construction ensures continuous d,pendabl. operation at 
175 0 F. with oat affecting Its perlormance. 

MODEL U·47M 
Condenser Microphone, 
power supply, cables 
and plugs. 

Complele $39000 

Specifications-U 47 M 
Frequency response •• .. •.•••••.. . ± 3db 30-16,000 cps. 
Outp.ut Impedanc ....... .. 30YSO, 200/250 ohms, bal. 
Field pattern . • ••• , •.. __ •• . ••• non·dlrectlonal or. cardioid 
Output ,.v.' at 1000 cps. 
Matched with 200 ohms- . 

cardioid 2.8 mV per dyn./cm' (-49 db) 
Don·dlr. 1.7 mV per dyne /elD' (-53 db) 

Resldoal noise l.v.1 .qulvalent 24 db loudn.ss 
Non-linear distortion •••••.•.•••.•.•••. less than 10;. 

PARTIAL LIST OF USERS 
RCA Victor Cinerama, Inc. 

RII"s Soand Studios 20th C.ntury Fox 
D.cca Recorllng Ampex Corp. 

See us at the A.UDIO F A.IR 
Suite 851, Hotel New Yorker 

AMERICAN ELITE, INC. 
1775 Broadway· New York City· Plaza 7-7491 

Sole Importer, and U. S. Agent 
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The user can see to load records easily 
withou,t having to crouch down. Neverthe­
less the top of the instrument can still be 
used by the enthusiast's wife for a vase of 
f1o"vers or other decoration. It is under­
stood that this idea is the subj ect · of a 
patent. 

Luxurious Radio-Phonograph Combinations 

Practically every British manufacturer of 
television and radio showed radio-phono­
graph combinations, many of them being 
in the hi-fi class. Previously most firms 
have included a line retailing at about $200 
including tax. However with the increased 
interest in hi-fi many of the firms now 
showed much more ambitious equipments 
in most luxurious cabinets priced between 
$350 and $1800. It is difficult to pick out 
just a few of the firms concerned but radio­
phonograph combinations of ambitious de .. 
sign were shown by Decca, Dynatron. 
Ferguson, Ferranti, HMV, Philips, Pye, 
and RGD. Some of these companies a lso 
showed similar equipment incorporating a 
television receiver but on the- whole there 
seemed-to be many less combined television. 
phonograph and radio combinations on sale 
in England than in the U.S.A., but many 
more combined radio and phonograph ones. 

Many British "Radiograms" as they are 
called, still have the style of cabinet whereby 
the whole of the top which is the lid, is 
lifted up to reveal the radio unit amplifier 
controls, record changer and often a felt 
lined pocket for records. Undoubtedly this 
is the most convenient type of cabinet for 
the operator but is usually not preferred by 
the womenfolk. Pye have an ingenious de­
sign, Fig. 3, whereby part of the top and 
part of the front open simultaneously, 
being actuated by the same hinge. Many 

Fig. 4. Typical example of the British "bureau 
type" radiogram. This ALBA combination sells 

at about $175 including tax. 

of the other manufacturers showed bureau 
type cabinets for their lower priced "Radio­
grams." These have a front about an angle 
of 70° which is lowered to a horizontal 
position. Typical is the ALBA model 
shown in Fig. 4. This design has the ad­
vantage of enabling the cabinet to be 
used also as a writing desk, but the disad­
vantage that when the front is down, one 
is further away from the record changer. 

Record Exhibits 

Three of the leading companies devoted 
considerable space to records. EMI had a 
complete stand to publicise their HMV, 
Columbia, Parlaphone, and MGM labels. 
Decca showed discs of their Decca, Capitol, 
Brunswick and London trade marks. Philips 
on one of their stands showed, for the first 

(C Olltill1tcd on Ia.ge 91) 

Fig. 3. Pye model " Radiogram" employs top and front panels whi~h are interlocked so that both 
open when either is pressed. Unit covers 11 wave bands, stores 300 records and includes a 
drawer to hold spare pickups and the 45-r.p.m. hub. All record storage spac~s are felt lined 
and illuminated, and when control switch is turned to "gramophone," the record changer is 
automatically lighted i colored lights also indicate speed of turntable. Three speakers are used. 
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BEAM 
BRINGS YOU THE FINEST 

QUALITY, VALUE 
and PERFORMANCE 

Finest in appearance ... efficient in design ... superb in 
performance and workmanship ... this is the British-made 
Acoustical Quad II Amplifier and Q.C. II Control Unit. 

The Quad features high sensitivity from 1.5MV., full- ' 
range fidelity, 10 to 60,000 cps., within 1h db; independent 
harmonic filtering, freeing bass and treble controls for set­
ting perfect musical balance without distortion or loss of 
harmonics; push-button equalization and channel selec­
tion; plug-in matching to your choice of pick-up, automat­
ically correcting for best sound, least noise; adjustable 
bandwidth and slope of roll-off; stable balanced feedback 
throughout, and a full 15 watts of audio output 20-20,000 
cps. from the 14 section output transformer; 

II 
AMPLIFIER & CONTROL UNIT 

"This unit should sotisfy 
the most critical ! .. " 

Equipment Report, AUDIO, May, 1954 

Add the graceful, richly finished styling - the most 
functional in high fidelity today - and you have good rea­
son to see and hear the QUAD at your earliest opportunity. 

System Complete '_ 

Quad II Amplifier alone 

Q.C. II Control Unit alone , 

$237.50 net 

$130.00 net 

$120.00 net 

~ t STENTORIAN@ 
FULL RANGE SPEAKERS 

Full-range high fidelity loudspeakers in a wide range of types and sizes, 
for every audio purpose - these are the British-made W/B Stentorian 
speakers. Never before has such superb response, dynamic realism and 
high magnet sensitivity been achieved in a speaker anywhere near the 
Stentorian's prices. No speaker at any price has all the exacting pre-­
cision features of the Stentorian Duplex Twin-Concentric. 12" and 10" 
models: patented LF diaphragm of impregnated uncured cambric; die-­
cast chassis; phase-matched high frequency horn formed by machined 
magnet center pole; frequency response 20 to 20,000 cps; bass reson­
ance 35 cps.; and built-in crossover network. 12"· Duple)!: model, (20-
20,000 cps), 15 watts, $99.50. 10"· Duplex model, (30-16,000 cps), 
10 watts, $44.50. All W IB Stentorians are beautifully finished in 
crackle gold. At! voice coil and input impedances are 15 ohms. 

STENTORIAN 
HF TWEETERS 

3,000·2 0,000 cps. 
Hear the difference. 
T·l0, 5 walt, $17.95 

".12,15 walt,$4S.00 

CROSSOVER 
NETWORK 

Crossover at 3000 
cps. 15 ohm input 
a nd both oUfput im· 
pedances. $7.25 

Send for complete literature 
on these superior audio products 

BEAM 
HIGH FIDELITY 
ENCLOSURES 

Corner and wall bass 
reflex types. Gibral· 
tar construction, suo 
perb finishes, perfect 
acoustical designs 
from $89.50 

BEAM INSTRUMENTS CORPORATION 
350 FIFTH AVENUE, NEW YORK 1, N. y, 

tLeaders in loudspeaker manufacture for over 30 years 

STENTORIAN 
18" WOOFER 

Grant of pure LF 
sou nd, 2V." 'Voice 
coil, 25-6,000 cps. 
Die-cast chassis. 30 
waff rating. Crackle 
gold finish. $139.50 

Beam also brings you a complet. 
line of extended range, high fidel­
ity Stentorian direct radiators; all 
with the new patented W/B dia­
phragm. Audition and compar. 
them for price and performance 
to prove their outstanding value: 
Model HF 12135*,25-14,000 cps, 
12", $39.50, .. IS watt; HF 1012-, 
30-14,000 cps, 10", $14.95, 10 
watt; HF 912*,40-13,000 cps, 9", 
$11.55,7 watt; HF' 810,50-12,000 
cps, 8", $8.95, 5 watt; HF 610, 
60-12,000 cps, 6", $6.95; HF 510, 
100-12,000 cps,S", $6.55. 

*P/ecision Die-Cast chassi •• 

, 

These fine Beam products are available at all better audio dealers. Visit Beam At The N. Y. Audio Fair. Rooms 752-753 
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so overlNhelming 
'" ' 

you have 10 hear ' if! 

A decibel isn't a drum .... 

A curve isn't a cello .... 

A harmonic isn't a harp •••• c:, 

AM- FM TUNE R $169.95 

---~ 

.... That's why all the superb statistics we 

could print {and we've got books full of them!} 

aren't worth three minutes spent l istening " 

__ 20 
20-WATT AMPLIFIER $84.95 

new HORIZON line of high-fidelity componentsl 

Only a listening test can convey the magic 

of'Mutamatic"Tuning ... the distortion-free differ-

ence of"Unity-Coupling ll 
• •• the velvety silence of 

_ /0 
IO-WATT AMPLIFIER $79.95 

hum-free preamplifiers ... the fabulous flexibility 

of complete tone control ... the bedrock stability 

of National FM! ' 

_ 5 
PREAMPliFIER-CONTRO L 'UNIT $49.95 
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Y 6ur National dealer is ready and waiting to give you a startling . Iist~ning 

demonstration of the new HORIZON line. Compare it with other 

lines costing far more. Your ears will prove what an engineer will te.1I 

you .- there is no finer high-fidelity system .on the market at any price! 

(For those who want them, complete specifications, curves. 

and catalogs are available at your National dealer's.) 

ational$>. FOR THE NAME OF YOUR NEAREST DEALER OR 

FOR COMPLETE SPECIFICATIONS WRITE DEPT. A .104 

N AT ION ALe 0 ., INC., 6 ISH E R MAN ST., MAL 0 E N 4 8, MAS S . 
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ED '5 
YOUR MONTH OF SHOWS 

OCTOBER HAS COME to be known as the "Month of 
Shows" among the audiofans, beginning a day 
early in Chicago with the International Sight and' 

Sound Exposition, which is by now a Past Everlt, cli­
maxed by The Audio Fair in New York-to which we 
all look forward throughout the year-and tapering 
off with the New England High Fidelity Music Show 
in Boston, making its bow this year at the Hotel Tour­
aine October 22-24. Each event is of major importance 
to its local audiofans, and each one serves to give fur­
ther impetus to the still-growing audio industry. Since 
considerable space in this issue is devoted to the New 
York Fair, we feel that this space might well be devoted 
to the Boston show because it doesn't have a month of its 
own in which to garner all the publicity and fanfare that 
it deserves. 

While Boston isn't too far from N ew York for many 
of its audio. enthusiasts to make the pilgrimage for the 
purpose of seeing what is new and exciting-with a few 
extra hours for the gradual dissipation of the audio 
budget in the Fifth Avenue stores by the fans' help­
mates-there are ce.rtain to be many in the New Eng­
land area who have been uriable to take the time or un­
willing to give up the possibility of having a new phono 
cartridge or amplifier or speaker just for the few days 
of looking and longing. . 

But now for pennies (we are told that the public 
transportation system in Boston no longer accepts pea­
nuts) everyone in that city will be able to have his ear­
drums tortured with the wondrous sounds from an 
audio show. As for us, we have to go to all the shows, 
so one more is little added effort. 

Just in case anyone thinks we deprecate the idea of 
audio shows, let it be remembered that the original 
scheme was born in }E's offices 'way back in 1949, and 
we wouldn't miss one of the big shows for the world. 
Weare undoubtedly envied by many of our readers, for 
we go to all the shows and we are there from opening 
to closing every day. But there is no denying that we 

~ _ learn something from each exhibit, enjoy meeting many 
of our friends whom we see only at these events, and 
the minute one show is over we start looking forward 
to the next one. Borrowing from a radio character, we 
"Love that Audio." 

But if you live in the New Englan.d area, make your 
plans to visit the NEHFMS for as many hours as you 
possibly can-if it will be your first experience, you 
won't ever forget it. If you have already experienced 
an Audio Fair, we'll expect to see you there-nay, we'd 
wager on it (if it were legal in New York). 

BROADCASTING FOIBLES 
While all of us understand the advantages of limiting 

and compressing amplifiers in AM broadcasting, we will 
probably agree that they should be used with care and 
adjusted for reasonably unobtrusive operation. During 
the past baseball season, we have observed the perform­
ance of one of the New York stations on baseball broad­
casts, and we can't help but think that a few words of 
unbiased opinion might improve quality. Compressors 
certainly have their place to protect against overmodu-

22 

PORT 
lation due to unexpected high-level signals, but they 
should never repeat never be used to chop holes in 
crowd noise into which the announcer's words drop like 
pebbles into molasses. In our opinion, crowd noise 
should appear behind the sportcaster's .voi~e, ~nd at a 
relatively low level, and unless the VOIce IS SIlent for 
long periods this level should remain constant. 

Or are we to infer that the announcer's words are so 
impo~tant that the crowd silences itself for each and 
every syllable? 

PRE-RECORDED TAPES 
One reader brings up an interesting question in se­

mantics. Why do we refer to tapes upon which musical 
programs have been recorded by a manufacturer or 
recording studio before the customer buys them as 
"pre-recorded" tapes? Reader believes it would be suf­
ficient to refer to them simply as "recorded" tapes, in 
the interest of simplification of an already-complicated 
language. 

We believe so too. Does anyone else? 

TAPE RECORDER STANDARDS 
Weare pleased at the announcement that the Mag­

netic Recroding Industry Association is making some 
progress toward setting up standards for tape recorders. 
For too long now it has been something less than satis­
factory to try to playa tape on one machine after it has 
been recorded on another, and when the user of a pro­
fessional machine has occasion to play a tape made on 
a non-professional machine, he is really in trouble. (Or 
even if it were made on another make of professional 
machine.) Equalization varies all over the map, some 
tapes are spooled with the oxide in while others have 
the oxide out, and even the head position for dual track 
recorders in U. S. practice is reversed from foreign 
usage so that one is required to play the back of the 
tape to avoid reproducing it from end to beginning. 

Let us hope that . we do not allow tape to drift into 
as sad a state as did LP's over their first five years. 
Only now does it appear that the RIAA standard will 
really become an industry standard so we can have only 
one "phono" position . on our preamplifiers. 

WELCOME TO WKBS 
Within the last month, radio station WKBS has be­

gun to operate from our home town of Mineola, New . 
York-having recently moved here from Oyster Bay. 
As a magazine devoted in part to broadcasting tech­
niques, we have felt a little like the man who decries 
traffic conditions from the top of Mt. Everest. Now, at 
least, we do have a radio station in our own town, and 
we sincerely welcome it and its personnel. 

USE FOR DOT-POI NTED PEN 
If you happen to be the proud owner of a ball-point 

pen, please take it in hand and apply one dot on the 
cover of the August issue and another on Fig. 4 of page 
18 at the point where the leads from the suppressor and 
cathode of the 6SJ7 cross, just to the left of the Q.25-p,f 
capacitor. The author says it will work better that way. 
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AUdiO 

In every field of endeavor ... manufacturing, 

the theatre, concert or contest ... 

there is always one standout. 

In HI-FI equipment the standout is Pickering .•• 

pioneer in this field, responsible 

for the development and introduction of outstanding 

. components for highest quality performance; 

every product bearing the Pickering name 

is engineered to conquer the challenge of 

optimum performance ... in their manufacture 

Components ... 
the most stringent quality controls are 

exercised to assure and maintain the "Ne Plus Ultra" 

reputation for products featured by the ~ emblem . . 

SYNONYMOUS WITH HIGHEST QUALITY 

(Design." 7Illlanufactuv-e, , ,1Jerfov-mance 

.. " .'.'~" {IIf/ 

AUDIO • OCTOBER. 1954 

It's with good reason that professionals use 

Pickering Audio Components ... they know 

the values built into Pickering equipment. 

INVESTIGATE and you too will use Pickering 

components for your HI-FI system .... . 

You'll thrill to new listening experiences .. . 

you'll have the same high quality performance 

as leading FM/ AM good music stations, network 

and recording studios. . . REMEMBER, leading 

record companies use Pickering Components 

for quality control. 

PICKERING and company incorporated. 
Oceanside, L.I., Ne", York 

PICKERING PROFESSIONAL AUDIO EQUIPMENT 

. " . Demonstrated and sold by leading Radio Pa," Distributors everywhere. 

For the one neare~t you and lor detailed literature; write Dept. A .. 6. 
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1 part 

Zone Refining apparatus, showing tube and induction.heatin.g coils. For transistors-tiny electronic 
amplifiers-germanium is made extremely pure. Then special impurities are added in controlled amounts 
for best transistor performance. 

in 10,000,000,000 

To make the most of their revolu­
tionary invention, the transistor, Bell 
Laboratories scientists needed ultra­
pure gennanium. 

The scientists solved their problem 
by devising a radically new reBning 
process. The germanium it yields 
may well be the purest commercially 
produced material on earth. 

It has only one part in ten billion 
of impurities harmful to transistor 
performance. That's about the same 
as a pinch of salt in 35 freight cars 
of sugar. 

Yet the new process, Zone HeBn­
ing, is simple in principle. An ingot 

of gennanium is drawn through a 
series of induction-heating coils that 
melt narrow zones of the substance. 
Since impurities are more soluble in 

the liquid than in the solid fonn of 
a ' metal, the molten zones collect 
impurities. They are swept along 
by the successive melts to the end of 
the ingot, which is Bnally cut off. 

Zone HeBning is also b eing applied 
to the ulh'a-puriBcation of other ma­

t erials us eful to telephony. This 
single achievement of research at 
Bell Telephone Laboratories clears 
th e way for m an y advances in 
America's telephone system. 

BELL TELEPHONE LABORATORIES 

IMPROVING AMERICA'S TELEPHONE SERVI.cE PROVIDES CAREERS 

FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 

, 
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Revolutionary Loudspeaker 
and Enclosure 

The author describes a fundamentally new loudspeaker system whose 12-inch 
woofer utilizes an enclosure volume of only 1.7 cubic feet, ' but whose bass per­
formance is claimed to be superior to that of a true infinite baffle installation. 

THREE OUTSTANDI NG PROBLEMS that 
still plague the field of loudspeaker 
design may be categori zed as : 

1. How to keep harmonic distortion 
low in the fr equency region below 70 or 
80 cps, especially at high power. 

2. H ow to keep frequency response 
1tnii ar1'n and extended at all power levels. 

3. H ow to solve the above two prob­
lems without requir ing architectural in ­
stallations, very large cabinets, and dif­
ficult final adj ustments. 

The loudspeaker system here described 
is the fruit of an investigati on that was 
primarily directed towards solving the 
firs t of these proiJ lems, that is, towards 
creating an electro-acousti c transducer 
that made no compromi se with low di s­
tortion bass down to 40 cps. T he 'olu­
t ion to the distort ion problem turned out 
at the same time to be a solution to the 
problems of uniform bass frequency re­
sponse and of cab inet size. 

The greatest source of distortion in a 
typical high-quality reproducing system 
is the loudspeaker. Speaker harmonic 
distortion in the bass I'ange is tolerated 
in amounts fa r g reatel' than would ever 
be allowed in the amplifier or pickup­
values between 5 and 10 per cent below 
60 cps and at moderate power are com­
mon eve'n in high-quality units. The 
g reatest sing le source of distol,tion in the 
loudspeaker itself is the non-linearity of 
the voice-coil and rim suspensions which 
hold the cone and voice-coil to the 
speaker f rame. The elastic stiffness of 
the suspending members, a property 
which they must possess in order to per­
form their functions properly, does not 
remain constant over the excursive path 
of the cone ; the furth er the cone moves 
from its central position the g reater is 
the resisting force constant of the sus­
pensions. 

The design of these suspensions and 
of the speaker's moving system has been 
refined but not changed I'aci ically over 
the last twenty years 01' so. T he si tuat ion 
is comparable to that of the acousti c 
phonograph in the nineteen twenties­
there wasn't much further to go in the 
direction of improved performance until 
designers retraced thei r steps, back to 

* President, Acoustic Resea-1'Ch, Inc., 23 
Mt, A uburn St., Cambridge 38, Mass. 
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the basic problems associated with con­
verting needle vibrati ons to sound, and 
applied a new approach, the electrical 
one, In the present case, instead of at­
tempting' to re-design an already re­
fined mechanical suspension system fo r 
a linear fo rce di splacement relationship, 
the elastic sti ffness of the mechanical 
suspension system was substantially 
eliminated, and a linear, a.caustic elas­
ti city used instead. T hus, the dom ination 
of voice-coil motion by the non-linear 
elastic mechanica.l suspensions was also 
substantia lly eli minated. The phrase 
"substantially eliminated" can mean 
many things; here it is used to denote 
reducti on by a fac tor between 6 and 10. 

Acoustic Elasticity 

The acoustic elasti city is provided by 
the enclosure's sealed-in air, which must 
be compressed when the cone moves 
back, and rarefi ed or stretched when the 
cone moves fo rward. I n other words the 
ai r of the enclosure is used as an elasti c 
cushion, which supplies to the special 
speaker the restoring force that the mov­
ing system is by design defi cient in, and 
that it needs. 

Such use of the enclosure's a ir turns 
out to have most fortunate c'onsequences, 
and it is possible to reap large extra 
dividends over and above the reduction 
of distorti on. T he amount of acoustic 
elastic sti ffness available is determined 
by the cubic volume of the enclosure; the 
cubi c volume which must be provided 
(not as a minimum but as an optimum 
value ) is of the order of one-fifth the 
volume of a conventional totally enclosed 
cabinet fo r an equivalent speaker mech­
anism. 

T he function of an in fi nite baffl e or 
totally enclosed cabinet is to prov ide 
acoustical separation between the waves 
radiated by the front and back surfaces 
of the speaker cone, waves which a re 
out-of-phase and woul d cancel a t lower 
frequencies. One may ask then, why it 
has not been poss ible to simply house a 
speaker ill any small enclosed IDmc, or 
even to close up the back of the speaker 
fram e so that it is a irtight, in order to 
achieve the necessary separation. The 
answer lies in this same acoustic elas­

. ticity. r efer red to, which increases 
the elasti c sti ffness of the speaker 's mov-

ing system and raises its main resonant 
frequency. T he nature of modern loud­
speakers is such that below the resonant 
frequency response fa lls off rapidly- at 
the rate of 12 db per octave, in terms of 
pressure, in an undamped unit. 
, Suppose, fO I' example, we have a 12-
in. loudspeaker mechani sm whose ma in 
resonance occurs at 50 cps in free ai r. 
Tf we now mount the speaker in a wall 
the resonant frequency will drop due to 
the a..ir load mass, per·haps to 45 cps, and 
i [ the speaker has been well des igned we 
can expect good response to something 
below 40 cps, with about 6 db of attenu­
ati on at 32 cps. 

If we now take this same loudspeaker 
mechanism and mount it instead in a 
conventional totalIy enclosed cabinet (a 
second choice dictated by the landlord ) 
we will fi nd that the resonant frequency 
is raised by the additional acoustic stiff­
ness of the encl-osed a ir. P robably the 
best that we can hope for is to keep the 
resol1anL;fhquency at about 50 cps, an 
achi~vement that will certainly require 
a cabinet volume of over 10 cu. f t. A 
cabinet of 5 cu. ft. will ra ise the reso­
nant frequency into the 60 cps region, 
and the system will suffer a correspond­
ing loss of bass response. 

T he problem, then, resolves itself into 
these terms: how provide complete 
acoustic separation between the front 
and back of the speaker cone, without 
raising the resonant frequency above 
what we want it to be, and without a 
wall installation or a monster cabinet? 
T he answer dovetails with the solution 
:for suspension distortion referred to pre­
viously. We select the values of mass 
and elasticity for our speaker system as 
tor a conventional speaker, on the basis 
of the resonant fI-equency we decide 
upon. V\Fe then design the speaker mech­
ani sm with perhaps only 10 per cent of 
the elast ic sti ffness that it needs, so 
that the resonant frequency for the un-

ounted speaker mechanism is subsonic, 
of the order of 10 cps. For reasons that 
will be apparent a little later, this speaker 
mechanism is useless as a bass speaker 
in any conventional mounting- which 
was not des igned for 10-cps resonance 
but for 45-cps resona1'lce." 

T he fi na l step in the construction of 
the complete speaker system f0110ws 
logically. We enclose the back of the 
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Fig. 2. Experimental enclosure, showing Fiberglas made up in cheesecloth-covered "pillows." 
The enclosed volume of air, rather than mechanical suspensions, supplies elastic restoring force 

to the special 12-inch speaker. 

speaker with an acoustically sealed vol­
ume of air which will supply the remain­
ing 90 per cent of the elastic stiffness to 
the moving system, and which will raIse 
the resonant frequency to 4S cps. The 
interior . volume of the experimental 
acoustic suspension speaker, using a 12-
inch woofer and designed according to 
this principle, is 1.7 cubic feet. Increas­
ing the cubic volume will not improve 
the performance of the system, but will 
degrade it. 

We can now compare the characteris­
tics of the infinite baffle with correspond­
ing characteristics of the acoustic sus­
pension system. This is done in Table 1. 

Speaker Restoring Force 

Speaker 'suspensions serve two pur­
poses, that of centering the voice coil in 
the magnetic gap so that it does not rub, 
and that of providing elastic restoring 
force to the moving system. The restor­
ing force of a particular speaker cannot 
be decreased below an optimum value for 
that speaker. Too Iowan elastic stiffness 
will result in increased bass distortion, 
as the voice-coil will travel out of the 
path of linear magnetic flux on high­
amplitude low-frequency signals, or will 
actually "bottom" against parts of the 
magnet structure. 

The same principle may be explained 
in terms of the main resonant frequency 
of the speaker, which, as we have seen, 
is determined by the values of elasticity 
and mass, both mechanical and acous­
tical, of the suspended system. Other 
things being equal it is desirable to have 
speaker resonance as low in frequency 
as possible, but too Iowa resonant fre-

. quency results in cone excursions too 
great for the length of the magnetic path 
provided by the particular speaker. 
Voice-coil excursion in the bass, for 
constant radiated power, must be quad-
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rupled for each lower octave, and the 
attenuation of response below resonance 
protects the speaker against over-large 
excursions. 

Thus when a speaker. is designed with 
the correct resonant frequency, voice­
coil excursion is always kept within the 
limits of linear flux for all signals, re­
gardless of frequency, up to rated power. 
Small speakers which can only allow 
short voice-coil travel relative to their 
power rating, and which provide rela­
tively poor coupling to the air are prop­
erly assigned high resonant frequencies, 
while speakers which allow greater ex­
cursion, or can radiate the same power 
with less excursion due to some special 
means for matching them to the air, 
(such as a horn, for example) can be 
g iven lower resonant frequencies. 

With the understanding, then, that the 
non-linearity of the speaker's elastic re­
storing force cannot be cured by remov­
ing or reducing the restoring force it­
self, the necessity for substituting an 
acoustic restoring force for the decim­
ated mechanical one becomes apparent. 
Boyle's law tells us that the restoring 
force will be symmetrical-that it will be 

. the same coming and going. Acoustic 
pressure is a function of volume, and it 
makes no difference that the variations 
in pressure occur above and below nor­
mal atmospheric pressure as it reference 
level. When the cone moves back the en­
closure pressure on the back of the cone 
is greater than the atmospheric pressure 
on the front surface; when the cone 
moves forward the atmospheric pressure 
on the front of the cone is greater than 
the pressure of the rarefied enclosed air 
on the back surface . 

For twenty-five years the air in 
speaker enclosures has been considered 
an unavoidable evil. It has been unavoid­
able because of the necessity for provid-
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Fig. 1. Typical bass frequency response, on 
axis, of the acoustic suspension speaker under 

open field conditions. 

ing ac~ustical separation between the 
front and back of the cone, and it has 
been an evil because of the effect of the 
added acoustic stiffness raising the res­
onant frequency of the speaker above 
its optimum point and cutting off ·bass 
response. Thus the enclosed air can be 
rendered innocuous by providing a very 
large volume whose acoustic stiffness is 
negligible; this means, ideally, an infi­
nite baffle wall installation or a very 
large, well braced cabinet, both of which 
are impractical in most homes. Folded 
horns solve the problem, but again at 
the expense of large size--a horn that 
delivers clean, non-boomy bass requires 
a long flared path and an extremely large 
mouth diameter. Different methods of 
"tuning out" the stiffness of the enclosed 
air have also been used, some using 
Helmholtz resonance, as illustrated by 
the various and popular bass-reflex type 
enclosures, and some by air-column res­
onance. Critical adjustments are usually 
required for optimum results. 

The enclosed air in the present system 
is not a necessary evil but an integral 
and indispensable part of the loud­
speaker, without which the speaker could 
not operate properly. Since we cannot 
conquer the acoustic stiffness readily we 
join it and make it work for us. The en­
closure volume is so regulated that in 
conjunction with the mechanical moving 
system of the speaker the final resonant 
frequency is precisely what has been 
intended-about 4S cps. 

When the first experimental model of 
the acoustical suspension speaker was 
planned it was reasoned that the bass 
performance, at worst, would be equal 
to that of an equivalent conventional 
speaker in an infinite baffle. It was 
known that the experimental speaker 
would provide complete separation be­
tween front and back waves, that the 
cabinet used no acoustical resonators . 
and contributed no u.nwanted stiffness 
to the moving system, and that the re­
sistive loading on the back of the cone 
in an infinite baffle would be more 
equalled by Fiberglas filling in the ex­
perimental cabinet. Accordingly a control 
twelve-inch speaker, identical except for 
the suspension system, was mounted in 
a stairwell. 

The difference bewteen the experi­
mental model and the infinite baffle in­
stallation, however, was immediately 
apparent. The experimental unit, because 
it did not flatten the bass peaks on large 
cone excursions, had a fuller and cleaner 
bass, especially in the 40 to 60 cps 
region. In the beginning it seemed a 
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litUe unreal to hear the fundamentals 
of organ pedal notes, which could be 
felt as well as heard, issuing from this 
little box. 

Later measurements of frequency re­
sponse and harmonic distortion indicated 
the reasons for the bass sounding as it 
did. Figure 1 shows the bass frequency 
response of the experimental model, 
taken under open field conditions. Bass 
response uniform within ± 10 db, as 
indicated in Fig. 1, would be ordinary 
for an amplifier, but is quite unusual 
for a loudspeaker system. This uniform­
ity of response partly results from the 
fact that the restoring force is applied 
smoothly to the whole of the cone sur­
'faces, rather than to the apex and rim 
of the cone by mechanical suspensions, 
and partly from the optimum damping 
of the resonant peak. 

The practical result of such uniform 
response is the absence of boominess. 
Speech program material, which nor­
mally contains no energy below 100 cps, 
gives no hint of the fact that the woofer 
reaches down into the low bass. Organ 
pedal notes, bowed or plucked double 
basses, etc., are reproduced true in pitch 
and without ringing. 

It must be emphasized that the repro­
duced response curve is for a complete 
system rather than for a loudspeaker 
mechanism alone, mounted as the testing 
laboratory sees fit. As an iIIustration of 
the necessity for care in interpreting 
response curves for loudspeakers alone, 
it has been demonstrated that variations 
in mounting the same speaker in differ­
ent commercial cabinets can change the 
effective bass cut-off frequency by an 
octave, and the amplitude of the bass 
resonant peak by more than 10 db. 

It must also be emphasized that the 
resonant frequency of 4S cps is for the 
complete system rather than for an un­
mounted speaker mechanism, or for a 
speaker mechanism mounted by the test­
ing laboratory in an infinite baffle. The 
value of 4S cps was chosen to give full 
re~ponse down to slightly lower than 
40 cps; this low-frequency limit '!Vas 
determined to · be as low as practically 
required. Although the above determi­
nation was made on the basis of direct 
experiment with various types of pro­
gram material, it is supported by author­
ities in the field, such as 0lson.1 

The harmonic distortion of the experi­
mental model speaker was reduced, from 
that of the control mC\del in the infinite 
baffle, by a factor of about three. The 
harmonic ,distortion of a later model 
was measured by an outside testing 
laboratory and found to reach 1.4 per 
cent at 46 cps, 10 watts input. 2 It will 
therefore be seen that this speaker sys-

1 Harry F . Olson, "Elements of Acoustical 
Engineeying," D. Van Nostrand Co., 2nd 
ed., 1949, p. 477. Dr. Olson lists 40 cps as 
the low-frequency limit required for the re­
production of orchestral music with perfect 
fidelity. 

2 These figures were taken with the elec­
trical input as reference level, and are there­
fore favored by the low efficiency of the 
system. 
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TABLE I 
Comparative characteristics of an infinite baffle, a 12-cu. ft. totally enclosed conven­
tional cabinet, and the acoustic suspension system, all using a 12-in. speaker mechanfsm 

Infinite 
baffle and 
installation 

12-cu. ft. totally 
encfosed conven­
tional cabinet 

Acoustic 
suspension 
system 

Distortion 
due to 
suspensions 

Amount normal 
to speakers of 
current design 

Slightly less 
than above 

Practically 
non-existent 

Raising of 
resonant 
frequency 
above de-
sired value 

Very 
Slight 

Slight 

None 

tem has not been designed as a compro­
mise "small unit," and it was not in­
tended that a handicap weighting of its 
performance be allotted to it because of 
the small size of its enclosure. It is the 
author's opinion that the bass perform­
ance of a speaker with given magnetic 
and electrical design will be optimum, 
at the present state of the art, when a 
moving system with the acoustical sus­
pension is utilized; the small enclosure 
not only entails no penalties but contrib­
utes a tremendous advantage from the 
point of view of performance quality. 
It is anticipated that the acoustical sus­
pension principle will become increas­
ingly universal in the industry, and will 
have general application to speaker sys­
tems of all sizes. One obvious applica-

Acoustic Resistive 
separation damping 
between on cone 
front and 
back 

Complete Good; air 
resistance 
loads both 
sides of 
cone 

Complete Fair; air 
resistance 

. does not load 
back of cone 
at bass 
frequencies 

Complete Optimum; air 
resistance 
loads front 
of cone and 
controlled 
acoustic vis- . 
cosityapplied 
to back 

Introduction 
of acoustic 
resonances· 

Possible 
resonance of 
space into 
which back of 
cone faces 

Possible 
standing waves 
in cabinet 
unless properly 
damped out 

None 

tion is in electronic organs, where pedal 
note fundamentals of low frequency can 
be produced cleanly and at high power 
from a speaker system installed right in 
the console. 

Damping 
The amount of Fiberglas damping 

material in the enclosure (see Fig. 2) 
is fairly critical. The Fiberglas, in the 
amount used, completely damps out 
standing waves at higher frequencies 
(a task made easier by the small c;lbinet 
dimensions, since the standing waves 
that tend to form are shorter wave 
lengths, and such sound waves are ·more 
easily absorbed) and reduces th~ Q of 
the moving system so that the main 

(Continued on page 100) 

Fig. 3. The assembled experimental speaker and enclosure. 
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Hi-Fi-manship 

at the 

Are you awed by audio exhibitors? At a loss when fellow hobbyists ask your advice about 
choosing components? Herewith some rules on how to get "one-up" at the fall audio shows. 

CHARLES SINCLAIR':' 

MEMBERS OF THE GENERAL PUBLIC a ttending an aud io 
show uS l1a ~ ly do so wi th an a ir of intense, often g rim, 
concentratIOn. 

T hey twiddle wi th knobs and dials. They add and re-add 
the prices of components fo r projected hi-fi rigs. They 
t mdge dutifully from exhibit to exhibit. They collect a rm­
ful s of leaflets, pamphlets, booklets, and catalogues w ith the 
thoroughness of Dept. of Sanitation men tidying up F ifth 
Avenue after th e' St. Patrick's Day Parade. 

Psychologically speak ing, these audio fanciers a re;) lmost 
{;ompletely in th e "one-down" position. They a re prey to the 
sales a rg uments of "one-up" audio exhibitors. T hey are fa ir 
game fo r the "prospect li sts" so often compiled by audio 
firms at audio shows. 

Exhibitors a re well aware of their 'Psychological advan­
tage. Observe the smile on the faces of well-dressed a udio 
sales executives as they suavely show off their firm's newest 
equipment. A fami li a r smile? It should be. It's the same 
smile you see on the faces of roulette croupiers at Monte 
Carlo when they hea r that a tourist has just perfected an­
other "foolproof" system of I:eating the wheel. 

On the other hand, observe the skillful practitioner of 
Hi-Fi-manship in action at an Audio Fair. 

He is cool and confident, even slightly amused. H e easily 
gets "one-up" on the most knowledgeable audio experts and 
the sharpest salesmen, even though he actuall y has a min­
imum of audio knowledge. 

He is unperturbed by exhibits of even the most avante 
gardJe audio specialties, such as transformerless amplifiers 
or tt'inaural sound. His adv ice is eagerly sought by novices 
who receive hi s words of Pll ll lw sahib wisdom with appro­
priate awe. Above a ll , he manages to make even the most 
enthusiastic exh ibitors feel that perhaps a few more weeks 
in the laboratory wouldn't have done their new product any 
harm, 

How can )'on advance from the "one-down" to the 
"one-up" audio position ? 

* 131 Riverside Dri'l!l'. New YQ1'h 24, N, Y. 

Readers of AU DIO may recall that in tl~e May. 1954 issue 
I was priv ileged to reveal the basic mles of H i-F i-mansh ip. 
It is, of course, a for 111 of psychological warfare derived 
from Stephen Potter's Ga.mes11'1,ansh£p and is the electroni c 
version of "How To Win Games Without Actually Cheat­
ing." T he mles contai ned in that report, I feel, cover most 
normal hi-fi situations adequately. 

But aud io exhi bitions present a special challenge. A n 
audio show is to Hi-F i-manship what a championship golf 
or tennis match is to Ga111.es1I1a,nship. W ith Audio Fairs now 
as much a part of the fa ll scene as pumpkin pie, it is there­
fore time to lay down the specia l rul es of A udi o Hi-Fi­
mansh ip, or "The A rt of Listen ing to New A udio Gear 
Without Nece 'sarily Buying Any." 

Preparation Pays Off! 

A cer tai n amount of planning, as in any "war of nerves," 
is necessary. Let's look first at the matter of Correct Cos­
tume, 

''''lea r a set of shaggy tweeds cut a long unmistakably 
Briti sh lines. A few singes on it here and ther e, suggest ing 
that you were careless with your soldering iron when builcl­
ing a stereophonic "front end," add to the effect. Don't wear 
a hat; your hair should have just the right amount of wind­
blown look, indi cating that you chose to drive to town that 
day with the top down on your Jaguar and that you wouldn't 
be found dead in a stock Ameri can car. A particula rly 
smelly bria r pipe completes the ensemble. The keynote you 
are trying to strike is "sophisticated info rmali ty," 

N ow fo r the business of Correct Equipment. In the vari­
ous spacious pockets of your jacket, you will of course be 
carrying such time-tested A udio Showmanshi p props as: 

1. A ?'eferl?n.ce text: Don't bring a long your latest copy 
of AUDIO-Too many people will have I'ead it and will be 
thoroughly fami li a r with its contents . Track down instead 
an obscure an d pI'eferably out-of-print reference work on 
electronics in scientific German with a title something like 
Del' Ei'l'1,finss de?' Telefttnhen (JA4 die Wienersch111itzehndus­
tr-ie by Heinrich von Gesell schaft. This book will serve a' 
double purpose, 

ILLUSTRATIONS BY KEN RINCIARI 
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The" Dr. Kildareship" Approach 
Ordinary medical stethoscope is a useful device for getting 
"one-up" on an exhibitor who is sure his turntable or changer 
is the very last word in rumble-free performance. Have salesman 
hold stethoscope against machine as you listen with air of Mayo 

Clinic specialist. 

For one thing, you can use it to settle almost any argu­
ment on the finer points of loudspeakers and enclosures, 
since these two links in the audio chain afford far more op­
portunity for emotional discussion than do, say, amplifiers. 
You can ad-lib practically an:}'thing about speakers to suit 
your purpose (coaxials vs. single speakers; folded horns vs. 
infinte baffies, etc.) under the guise of translating from Der 
Einftuss, particularly if the text is printed in the hard-to­
read "aide English" type used in early Bibles. 

For another, you can use the fly leaves as memo pads to 
jot down the model numbers and prices of audio equipment 
in which you are interested. Remember! The Hi-Fi-man 
attending an audio show never stuffs his pockets with liter­
ature given out by exhibitors. To do so is to betray that you 
are a novice in these matters. 

2. Recordings: Audio firms of all sorts are always urging 
hi-fi fans to bring some "favorite recordings" to an Audio 
Fair so that "you can hear them in all their musical splen­
dor." No Hi-Fi-man would dream of overlooking such' an 
obvious set-up. 

Bring with you not one but two tape recordings of, say, 
Mozart's Concerto #21 in C Major for Piano and Orches­
tra. Each of these tapes, which you will have prepared your­
self, has special characteristics, vital to the successful prac­
tice of Audio Showmanship. 

On the first tape, the low end falls off sharply at around 
200 cps, so that all real bass is entirely absent. The other 
tape, containing the identical composition, has been pre­
pared so that the low end is normal but the treble falls off 
to zero at around 3,000 cps. Drop mte should be at least 24 
db per octave at either end. . 

Where the demonstration involves a fancy speaker system 
in an elaborate enclosure, a little adroit switching back and 
forth between these tapes can work wonders. The compo-
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sure of even the most self-assured salesman will begin to 
crack under your dry comments (in the case of Tape #1) 
that "low end seems a trifle weak, don't you think?" or 
(with Tape #2) "You did say that tweeter went out to 
20,000--didn't you?" 

(Some Hi-Fi-men have experimented with a third ver­
sion of this tape in which the music is recorded without the 
high-low tampering but where the turntable used in the 
dubbing process has some interesting "wows." 

Thus, the tape acquires a built-in "wow" as well. 
This is a particularly useful "ploy" to use against sales­

men who are selling tape recorders, rather than speakers, 
since the impression is created that the drive motor is slip­
ping. For other uses of the two basic tapes, see "Toscanini 
Ploy" below.) 

The Crand Entrance 

Since the position of "one-upness" at an audio show 
should be achieved as soon as possible, let everyone know 
immediately that you are not one of the common herd. 

Look around at the registration desk for the Man In 
Charge. He is easily recognized by (1) his harassed look, 
and (2) the official-looking badge pinned to his lapel. Let's 
assume, for purposes of illustration, that the badge pro­
claims him to be John Q. Decibel. 

He will be surrounded by a covey of people, but don't let 
that stop you. Walk up to him, cheerfully slap him on the 
back, meanwhile blowing a puff of smoke from your briar 
pipe (See "Correct Costume") in his face. He will turn and 
peer at you through the haze. 

Shout "Good to see you, Jack." Pump his hand, warmly. 
Then, before he can speak, say, "Seen Les Bogen or G. A . 

Briggs around anywhere?" 
Observe the subtlety of this gambit. He will be so busy 

trying to remember where he last saw the two men you've 
mentioned that he will not have time to wonder who the 
devil you are. (Note: "Bogen" and "Briggs" are considered 
extremely "O.K. names" in Hi-Fi-manship circles. But the 
names of other recognized experts, from Maximilian Weil 
to Frank Ganci, can be substituted. At least two names, 
however, should be mentioned to weight the odds in your 
favor.) 

He will make some stammering reply. Good-naturedly. 
you cut him short with "Never mind, Jack. I can see you're 
busy. I'll find them myself." 

Stroll into the Audio Fair. If the Man In Charge is still 
looking after you with a puzzled expression, give him the 
coup de grace. 

Shout back "Say, Jack ... give my regards to Paul 
Kli psch, will you?" 

You can now proceed in a state of "one-upness" to the 
audio exhibits. 

"Out-dated Model ' Ploy" 

Many an audio hobbyist makes up his mind about that 
new tuner or speaker at the Audio Fair, secure in the knowl­
edge that he is listening and looking at the very latest equip­
ment in the audio field. 

As a Hi-Fi-man, your duty is to sow the seed of doubt in 
the minds of other hobbyis~s as you tour the exhibits. 

Audio fanciers, like camera bugs and sports car enthu­
siasts, will hardly ever buy a piece of equipment if they 
feel that a more advanced version of it is just over the hori­
zon. This is where the "Out-dated Model Ploy" is of great 

. value. 
Here's how the ploy is performed. 
Walk into any room at an Audio Fair where the latest 

models of, say, the Dingbat Tuner are being shown. Look 
around for a Dingbat sales repl·esentative. When you've got 
his attention, dialogue can proceed along these lines: 

Hi-Fi-man: "I'd like to see your new model. I've heard 
a lot about it." 

Salesman: "Certainly, sir. Step over this way . .. " 
Allow the demonstration to start. When a small crowd 

has gathered aroul)d you, suddenly stoop and examine the 
tuner closely. Then, straighten up and look the salesman 
directly in the eye. 

Hi-Fi-man: (Firmly) "I beg your pardon, but I wanted 
to see your new mode!." 
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Salesman: (Taken aback) "But ... this is our new 
model." . 

Hi-Fi-man: "Oh?" (Dramatic pause.) "What about the 
model that replaces this one?" 

Salesman: (A bit tense) "There isn't any. This is ' our 
new model." 
Hi~Fi-man: "Of course I may be revealing a confidence 

... but I was told by . . . well, never mind who told me ... 
but I understand you're about to launch a really new tuner. 
I heard it had a binaural preamp, 10 inputs, 32 equalizing 
positions, and a circuit for color television." (At this point 
there will be some ugly murmurs in the crowd.) 

Salesman: (Looking at hostile faces all around him) 
"Nobody told me anything about it." 

Hi-Fi-man: (Graciously) "Well, I'm sure it's not your 
fault. I'll just wait a few weeks until the new ones come 
along. (Chuckle) Be tough to sell this one if everyone knew 
about the new job, wouldn't it?" 

With minor variations, this ploy can be used throughout 
the Audio Fair. It is particularly useful against firms who 
sell fashionable "hi~ fi," rather than high-fidelity, gear. 

Special Audio Fair Tactics 

Professional test gear, such as a portable oscilloscope and 
a square ..wave generator, are definitely "O.K. props" for 
creating the Hi-Fi-manship atmosphere of "one-upness ." 
But such items are bulky, and act as a storm warning to 
salesmen and exhibitors that you are looking for trouble as 
you make the rounds of the Audio Fair. 

Simple props used in conjunction with the "Mysterious 
'H'mmmm' Approach" are equally effective and have the 
advantage of surprise. To illustrate: 

A. "Dr. Kildareship": An ordinary medical stethoscope 
is an excellent psychological weapon to use against exhibi­
tors of turntables and record changers. Enter an exhibit 
boldly. Listen awhile. Then, when the salesman begins to 
grow lyrical on the "absence of rumble," put the stethoscope 
in your ears and, with a smile on your face, put the "pickup" 
portion against the frame of the turntable. When the sales­
man can no longer keep his eyes from you, allow your smile 
to disappear gradually. Say, in a plonking tone, "H'mmmm. 
I thought so." Then leave. 

B. "In-the-Groove" Move: Record companies have be­
come major exhibitors in recent seasons at Audio Fairs, 
showing off their latest high-fidelity platters. At record ex­
hibits, a simple jeweler's loupe-the kind pawn brokers hold 
in their eye when they are gazing critically at your Aunt 
Minnie's rhinestone earrings-is a useful device. Chat 
pleasantly with a record salesman about musical topics. 
Then, whip out the loupe, put it to your right eye, stare 
closely at any long-play disk, and say "H'mmmm." Then, 
with the Loupe still in yMW eye, look up at the record man 
and say, firmly and clearly, "Cutting those grooves a bit 
deep, aren't you?" 

C. "Chippendale Ploy" If you are trapped .by a persuasive 
exhibitor who makes high-quality components, you immedi­
ately, apply "Chippendaleship." . This interesting tactic, rela­
tively new in Audio Showmanship, requires only a slight 
knowledge of period furniture and a common tape measure. 
Look at the piece of equipment and mutter "H'mmmm." 

Then, remove your tape measure from your pocket, and 
start to measure the height, width and depth of the object, 
ignoring any dimensions which may be stated in the free 
literature surrounding it. -

Turn to the salesman and say, "It's a fine piece of equip­
ment. But here's the problem. I've been planning to install 
my stuff in a Chippendale china closet I picked up recently. 
One of those mahogany pieces with the fretted cornices and 
latticework glazed doors 'Old Tom' made in 1754. You know 
the type, of course. I'm afraid this (indicate equipment) 
won't quite fit, and of course I wouldn't dream of cutti·n:g 
my cabinet to get it in. After all, it is a Chippendale." 

D. "Rule Brittania!" Gambit: England has contributed, 
in recent years, much to the field of audio, and has helped 
greatly in bringing high-fidelity to its present degree of per­
fection. Every audio hobbyist is familiar with imported­
from-Britain items such as Wharfdale and Tannoy speak­
ers, Garrard and Collaro changers, KT -66 tubes, London 
ffrr recordings, and the like. 
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It is not amiss, therefore, to import the British Manner 
as well for use at audio shows. Allow the Mayfair accent 
to slip into your voice as you discuss new electrical equip­
ment with American exhibitors. Use phrases like "Jolly 
good, what?" and "Positively smashing, that!" in praising 
gear. Refer, of course, to tubes as "valves," to phonographs 
as "gramophones," to tuners as "radiograms." 

Then, when Anglo-American relations are at their best, 
pull from your pocket a copy of the. latest trans-Atlantic 
airline schedule of British Overseas Airways Corp. Point 
to a checkmark made next to a BOAC flight leaving that 
very evening from Idlewild, bound for Central Africa. 

Say to the salesman, "Look, old boy. I'm leaving in a 
matter of hours. Could one of your dealers crate up one of 
these tape recorders and have it expressed over to tile field 
in time to make this flight?" 

The salesman may do some figuring in his head and say 
yes, it's possible. 

"Oh, I nearly forgot," you say. "It'll have to be a 220-
volt model." 

Then, if he's still standing, lower the boom. Say, "Na­
turally, that's 220-volts d.c. We don't have regular a.c. 
yet in our area of Kenya Colony." 

Move in for the kill. Give him that Great White Hunter 
look and say, "You do have a 220-volt d.c. tape recorder , 
cion't you?" He won't. That's your cue to exit. 

E. "Toscanini Ploy": The odds are against it, but it is 
theoretically possible that in using the two gimmicked-up 
Mozart tapes (see "Correct Equipment" above) you will 
run into the following situation. Due to certain innate de­
ficiencies of tI1e audio system on which either Tape #1 or 
Tape #2 is being played-such as a speaker system with a 
super-strong "Juke box" bass or an extra-shrill treble--the 
trick tape you're playing will sound just fine. The built-in 
faults, in other words, will cancel each other. 

../ (C ontinlted on page 92 ) 

The "Rule Brittania!" Gambit 
"Reverse English" tactics can be worked effectively on AudiO 
Fair exhibitors by those willing to prepare proper costumes. Pre­
tend you are a Colonial Briton who wishes to have all O-volt­
a .c.-only tape recorder shipped to Darkest Africa for use with 

220 volts-d.c. 
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Feedback ·Filters For 
2-Channel Amplifiers 

N. H. CROWHURST* 

\yhen c~oss~ver networks p~ecede the power ampl ifier rather than following it the author's design prin­
ciples will Yield low- and high-frequency slopes of optimum values. The circuits employ no inductors. 

THE MODERN TREN D, fo ll owing the de­
velopment of dual- and multi-unit 
systems, seems to be to separate the 

frequency spectrum at desired crossover 
frequencies before the output ampli fie r . 
This procedure avoids any intermodula­
ti on of frequencies in the higher band by 
those in the lower band that may occur 
in the output amplifier. It also avoids 
the possible complica tions tha t can occur 
due to the complex loudspeaker imped­
ances interfe ring with the crossover fil­
ter characteri stics. It is more costly, 
because a separate output cUl1pli fi er is 
required to serve each channel. How­
ever, the modern attitude seems to be: 
"Does it achieve noticeable improve­
ment ? Then hang the cost !" This­
w ithin reason- is a sound basis fo r pl'Og­
ress. 

To try out this scheme, several en­
thusiasts have asked the author fo r a de­
sign of crossover to insert betwee~ the 
preamplifier and output ampli fie rs that 
does not use inductors, and yet g ives a 
steep cutoff- at least an ultimate of 12 
db per octave. As each circuit has to be 
designed according to the whim of the 
enthusiast and to suit his particular a r­
rangement, thi s article a ims at a iding 
the enthusiast to design his own feed­
back fi lters. This presenta tion w ill have 
the added advantage that, knowing how 
the required response is bui lt up, the 
builder can easily make adjustments to 
tryout different crossover hequencies 
or other var iati ons. 

Design Theory For 12 db Per Octave 

The 12-db-per-octave response is the 
simplest to achieve w ith the feedback 
method. As with the fi lter-type cross­
overs, the varieties g iv ing steeper cutoff 
slopes are more critical of ci rcui t values. 

Fig1.we 1 iJlustrates the meth od fo r the 
12-db-per-octave case in theory. Two 
cutoff networks hav ing ident ical turn­
over frequency, connected in cascade 
w ithout interaction (separated by the 
amplifier in the diagram ), w iJl show a 
loss of 6 db at the turnover point (2 x 3 
db). T aking the response of each as 

D =1 + j% (1) 

the combined response w ithout feedback 
is 

D = (1 + j:r:)2 =1_ %2 + j2%. (2) 

W ith feedback this ,becomes 

* 150-46 18th Ave., Flllshi'llg 57, N . Y. 
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Dr = F - .L·2 + j2,l' (3) or 14 db. Now for the circuit values to 
produce the rig ht response : whence the attenuati on r esponse w ith 

feedback can be written 

[
p + (4 - 2F).t·

2 + ""J d:br= 10 10g1o • p 
(4) 

This will have the maximum sharp­
ness without int roducing peaking when 
the %2 term in the numerator is zero, or 
F = 2, representing 6 db feedback. The 
turnover point will then be when F2 = X'. 
or % = vT This means that the turno~el: 
point fo r the low-pass un it will be V2 
times the turnover point of each or ig inal 
networ~. Conversely, the orig inal turn­
over POll1t must be made 0.707 t imes the 
final turnover hequency requi red. 
~or ~he high-pass uni t the frequency 

shift will natura ll y be in the reverse d[­
recti on, so the orig inal turnover shoul d 
be 1.414 times the final turnover r e­
quired, and 6 db feedback will again 
produce the correct over-all response. 

Figu.·re 2 shows a complete channel­
separating stage designed for a cross­
over of 2,000 cps, which has been found 
to work pedectly. Recommended A meri­
can. tubes a re the 6AU6, ( the circuit was 
deSigned for the EF40 ) which w ill g ive 
a gam of about 100 with the circuit 
values shown. Other tubes could equally 
well be us~d, fo ll owing the same proce­
dure. A gam .of 10 IS th rown away in the 
ll1put potentIOmeters, so there remains 
an over-a ll gain, without feedback of 10 
wh ich is 20 db. W hen the 6-db fe'edback 
is applied, the over-all gain drops to 5, 

FEEDBACK 

For the low-pass unit, V,: The cutoff 
in th e plate circuit is a capacitor C, in 
pa rallel with the plate load and fo ll ow­
ing g ri d resistor. T his parallel combina­
ti on of res is~ance is about 70,000 ohms, 
so the capaCl tor should have a j'eactance 
of 70,000 ohms a t 1,414 cps (0.707 x 
2000), giving a value of about .0016 ~tf. 
In the g rid circuit, the capacitor C, 
shu.nts a series-feed res istor of 0.1 meg 
g lVlI1g a total source impedance of 0.11 
meg so its reactance should be 0.11 meg 
at 1,414 cps, or about .001 ~f. 

F or the high-pass un it: Cutoff in the 
pla te circuit is a capacitor C, in seri es 
between the plate load and the fo llowin o­
g rid resistor, so its reactance shoul d b~ 
0-,35 meg a t 2,828 cps, r equiring a value 
ot about 160 1-L~f . In the g rid circuit the 
capac itor C; is in series with a 10,000-
ohm source and 0.1 meg load, so it should 
have a reactance of 0.11 meg at 2,828 
cps, or 500 .~~f. 

Now the feedback : T o g ive 6 db nega­
t ive feedback, the fed-back voltage must 
be equal to the input voltage at the feed­
b.ack point. Not ice how simple the rela­
tIons a re. T he gain of the stage is 100 
so the a ttenuation in the feedback must 
be 100 to 1. The bottom end resistor R, 
and R. is al ready set at 10 000 ohms so 
resistors R. and R; a re 1 I;leo-ohm. T hi 
w ill, in effect, be in pa rallcl w'ith the 
pla te .I0~d, but the reduction in gain will 
be wl thl11 the tolerance limits on res is­
to!, values. Stock components together 
W ill generally produced the right re-
sponse. In some instances it may be 
necessary to do some trimming due to 
component tolerances. The method is as 
follows: 

Trim the pla te circuits first to have 
cutoffs sho~ing 3 db at 1,414 ~nd 2,828 
cps, respecttv~ly, for the low- and high­
frequency Ul1l ts. To do this short C; 
and open C. to put the g r id cutoffs out 
of action. R eturn the feedback resistors 
R. and R; to g round instead of to the 
g r id circuits. Now adjust the capacitance 
values C, and Cs fo r preference. 

Next, replace C. and C;. Short C, with 
0.1 ~f and open C,. Trim C, and C; to 

• g ive cutoffs of 3 db at 1,414 and 2,828 
'-------- - _______ .1 cps, respectively. 

Fig . . 1. Block diag ram of feedback circu it to 
prOVide crossover with ultimate slope of 12 db 

per octave. 

Finally put both sets of cutoffs into 
action, and check the gain of each filter , 
the low-frequency unit at, say, 250 cps, 
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B+ 
c; ffi V2 
w :l; 6AU6 
:l; ;:; ffi 0> 

C3 160~~f '" :l; d 
0 

and the high-frequency unit at, . perhaps, 
10,000 cps, still with R, and R, grounded. 
Now replace the connections of the feed­
back resistors R, and R, to the grid cir­
cuits so as to bring feedback into action, 
and check the reduction in gain at these 
same frequencies •. Atljust ,.the values of 
the feedback resistors until the reduction 
is 6 db. . 

C4 500"~ f H.F. OUTPUT 

If all this has been followed correctly, 
the over-all responses will now both 
have a turnover 3 db down at 2,000 cps 
and will show an ultimate slope of 12 db 
per octave. 

The advantage of this circuit is that 
the adjustments can, if necessary, be 
made in simple, independent steps, so 
that prolonged cutting and trying should 
never be necessary. . 

For the benefit of those who want still 
steeper cutoffs by this method, the author 
has investigated the theory of arrange­
ments to produce ultimate slopes of 18 
and 24 db per octave. The complete 
analysis will not be given here, because 
the author feels that the possible advan­
tages in performance, which are open to 
argument, are scarcely worth the de­
tailed trimming that will be necessary to 
secure the correct response. However, 
here's the information for those enthu-
siasts who want to try. . 

Investigation shows the only arrange­
ment that will produce complementary 
responses having a maximum sharpness 
of 18 db per octave requires three cutoff 
networks, two with identical turnovers 
and one different. The response of such 
an arrangement can be written: 

D= (1 + jx)i(l + jnx) 
=1- (2n.+1)x'+j(n +2)x-jnx'. 

With feedback this becomes 
(5) 

Dr = F - (2n+ 1)x' + j(n + 2)x - jnx', 
(6) 

whence the attenuation response with 
feedback can be written 

Fig. 2. Circuit de­
vised to give cross­
over at 2,00) cps 
using principle . of 
Fig. 1. Derivation of 
values is explained 

in the text. 

a: 
INPUT 

0 
0 
0, 

~ 

ffi 
:l; ..., 
0 

'" 8 
0:: 0, . 

~ 

of ~hich the only positive root approxi­
mates to n=0.6514. This means that the 
odd network has a cutoff equal to the 
reciprocal of this times that of the other 
two (low-pass unit) or 1.535 times. 
Substituting this value of n into the Xi 

term and equating to zero, the feedback 
required is given as F = 1.5264, or 3.672 
db: The 3-db turnover point will occ~r 
when F = nxs, which by substituting 
values of nand F gives x' = 2.362, or 
x= 1.332. 

In terms of the final turnover fre­
quency, the fow pass unit requires two 
networks at 0.75 fo and one at 1.15 fo. 
For the high-pass unit. using reciprocals, 
two networks are required at 1.332 fo 
and one at 0.87 fo . In each case the over­
all feedback to give the correct shape 
is 3.67 db. This information is illustrated 
in Fig. 3. 

[
p + {(n+ 2)2 - 2F(2n + 1)}x2 + {(2n + 1)2 - 2(n + 2)}x" + n!X6 ] 

dbr = 10 loglo p: • 
- (7) 

This will have maximum sharpness with­
out introducing peaking when both the 
x' and x, terms disappear. From the x' 
term, this requires 

-1 ± vB 
n= 4 (8) 

24 db-per-Octave Slope 

Investigation of various combinations 
of over-all loop feedback shows' that no 
arrangement of a 4-stage loop will pro­
duce the required response. It is possible, 
however, to synthesize the required over-

H. F. OUTPUT 

L .F. OUTPUT 

Fig. 3. Arrangement 
of 3-stage loops with 
fee d b a c k to give 
crossover with ulti­
mate slopes of 18 db 
per octave. For 
simplicity the ampli­
fier sect ion has been 

omitted. 

'---------1 3.67 db FEEDBACK t-----~ 
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ffi 
:l; 

C; 

1.0MEG. 

0.1 MEG. 

R4 

L. F. 
m OUTPUT 
:l; 

'" '" d 

all response by using two 2-stage feed­
back loops in cascade, with different 
characteristics. Starting in this case 
with the required final response, this 
can be written 

db=1010g1o [1 + x"] (9) 

which can be factored into 

db = 10 10gJO [1 - II 2.'f· + x'] 
[1 + II 2.1," +,1,.1] (10) 

the first factor of which represents a 
combination giving a peak, while the 
latter is a more heavily damped arrange­
ment. 

Taking the first factor, representing 
the peaking loop, 

db=1010glo [1-v2x'+x'J. (11) 

This can be resolved either 'in terms of 
the peak frequency or the point where 
the slope is 6 db per octave, about which 
the phase response is symmetrical. The 
latter proves more convenient for our 
purpose. Writing 

D2 = 1 - II 2x2 + .r', 

this point is found by equating 

d log D2 = 1 = 2x" - ,v2'i2 (12) 
d log x 2 

.. 4 _ V 2 .. 2 + 1 

whence x 2 = 1. Substituting this into 
(11) gives the attenuation at this point 
as 

10 loglo (2 - V 2) or 10 loglo 0.586 

meaning it is above zero level 2.33 db: 
Assuming two identical networks are 
used, the feedback factor F is given by 
4 - . -
p=2- v2 orF=2(2'f- v2)=6.828 

(13) 

representing 16.69 db of feedback. 
To find the original turnover fre­

quency of each network in terms of the 
final 6-db-per-octave slope point, which 
is also the final turnover point, as shown • 
by (9) ancl the fact that both occur at 
.t' =: 1, for this \5 given by F.'!;! = 1 fo r the 
low-pass unit, or x = 0.3826. 

' . (C Gntin1ted on page 95) 
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A laboratory Reference 
Standard loudspeaker System . . 

DANIEL J. PLACH~' and PHILIP B. WILLlAMS ~":' 

Design ccmsiderations for a loudspeaker suitable for high-quality monitoring 
applications in broadcast and recording studios, as well as for the discrimi­
nating listener who demands the optimum in performance and aural realism. 

THE EAR IS A MECHANISM of relativel} 
short "memory." It cannot record 
impressions accurately enough for 

close comparisons of audio reproducing 
systems if much time elapses between 
auditions. The most thorough and time­
saving method of contrasting the sound 
qualities is to switch frequently between 
systems during the test. 

A need was felt at our laboratory for 
a complete reproducing system which 
WGuld constitute a standard of compari­
son for evaluation of speakers during de­
sign and development. In addition to the 
more ordinary requirements for re­
sponse, distortion, smoothness, and so on, 
these performance factors were ass igned 
paramount importance: 

(1) Pure bass ' output toJ5 cps,' even 
at high operati·ng levels, and at such effi­
ciency as to require no bass boost in the 
amplifier. 

(2) Elimination of colorations or 
spurious sounds. 

(3) Uniformity and smoothness of 
output over the entire range, in such 
degree that with high-quality source 
material, no external electrical equaliza­
tion would be required. 

No restrictions were placed upon cost 
or on t·he components to be used. The 
number of channels incorporated in the 
complete unit was to be determined from 
extensive theoretical considerations and 
aural analysis of the practical results. 

The evolution of this new speaker sys­
tem has been accompanied by a growing 
realization of the uses for which it is 
eminently suitable. An intrinsically uni­
form sound reproducer can be of pri­
mary importance in analyzing recorded 
or reproduced sound in many phases of 
audio and associated industries. 

Design Considerations 

It is generally realized that the ex­
treme ends of the audible sp"ctrum are 
most difficult to reproduce. Furthermore, 
the requirements for high- and low-fre­
quency speakers are incompatible. At 
low frequencies the excursions of a diac 

phragm are large and require large 
cones. These large amplitudes involve 

*Smior Physicist; **Chief Engineer, 
Jensen Manufacturing Company, 6601 So . 
Laramie Ave., Chicago 38, Ill. 
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special designs til reduce distortion that 
may arise from nonlinearities in the sus­
pension system Or flu.x field surrounding 
the voice coil. Genenilly, a low resonant 
frequency is desirable to place distortion 
products at low frequencies where they 
are less objectionable to the ear. This 
last factor necessitates the use of compli­
ant suspension and heavy moving-system 
mass. 

\Vhile some similar problems occur in 
high-frequency units, they are not so 
pronounced, since amplitudes are small. 
The problem in maintaining good high­
end perfo rmance is to minimi ze the ~f-

Fig. 1. The Jensen 
Laboratory Standard 
Loudspeaker, Model 

RS-IOO. 

fective mass of the moving system, and 
in the case of horn speakers to maintain 
small clearances between diaphragm and 
sound chamber. Additional complicating 
factors are the need for good spatial 
distribution and smooth response. 

It is generally conceded now, however, 
that there are few occasions when treble 
boost is required in a reproducing sys­
tem with an effective top-end tweeter 
and with record equalization. On the 
contrary, an efficient tweeter often must 
be padded down to avoid over-brilliance 
or to reduce noises inherent in the pro­
g l'am material. 
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W i~h a flat high-frequency response, 
expen~hc'e has shown that high-end 
boost IS rarely necessary, if ever. This 
can be attributed to the Fletcher-Munson 
effect, in that the ear is less sensitive to 
Cha!lg~ in respons'e with respect to level 
variatIOns as compared to effect of such 
change at low frequencies. 
~ith many' speaker systems, liberal 

use IS generally made of the bass boost 
contr?ls,. especia~ly when: listening 
level IS disproportIOnately low woofer is 
inefficient, improperly match~d, or not 
housed so as to get the most from its 
capabilities, or program material is defi­
cient in bass, due to poor pickup or 
recording. 

A common misconception about 
spe~ker~ is that a big efficient speaker in 
a~ ll1fi~lte baffle,. driven by an amplifer 
with high dampll1g factor is the ideal 
combination. Severe over-damping of the 
speaker can give as much as 10 to 12 db 
loss at ~he speaker resonant frequency. 
T~~re IS no. advantage in exceeding 
cntlcal dampll1g by using too Iowan 
amplifier internal impedance. To the 
'contrary, there is some preference for 
slight under-damping in the interest of 
bette~ .attack time. Under high damping 
cond.ltlOns, a ~ass-reflex enclosure gives 
considerable Improvement over a total 
enclosure even when the latter is large 
enough to be considered infinite in size 
f?r all practical purposes. Properly de­
signed horn loading, of course, gives 
the best low end output and perform-
ance.1 . 

Boosting bass in the amplifier t6 com­
pel1sate ·for ' insufficient 'speaker: output 
has several drawbacks. The woofer cone 
has to move further, and may reach a 
~ondition of overloading. Harmonic and 
Intermodulation distortion to a serious 
degree may be found when 10 to 12 db 
of bass boost is used. Under conditions 
of high bass boost, an amplifier is se­
verely limited in average power output 
before it becomes overloaded-and the 
oyerload is maxi.mum at the low frequen­
cies where amplifier performance is nec­
essarily the poorest. When the happy 
combination of reducing both the power 
output of the amplifier and woofer cone 
m~ven~ent can be achieved, important 
gains In sound quality are found. The 
closest approach to the ideal condition at 
this stage of the art comes with use of 
a 'Yell-designed woofer-horn system in 
wh ich these elements are optimally 
matched together to take advantao-e of 
complementation of physical and a'::ous­
tical factors. 

Highly damped speakers in closed 
boxes or infinite baffles do not emit bass 
s?und eqwvalent to that of the origin<tl 
pickup unless some amplifier bass boost 
is used. There are already too many 
losses in the recording-playback system 
to allow much additional loss in the 
speaker. The pickup microphone may 
have a .drooping low end, especially 
where tailored to favor speech. Records 
have definite groove limitations, al­
though equalization is intended to com-

1 D. J. Plach and P. B. Williams "Horn 
loaded loudspeakers." Radio and T~levision 
News, May, 1952. 
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p~nsate by ~ boo ·t in the pre:' Illplifier. 
Pickup cartndges usually have SG11le loss 
at extreme low frequencies. Ii these 
other transducers are not perfect-as 
~hey are I?ot at ·this ~tage of the art-it 
I~ doubly Important to gain low end effi­
ciency where it is still possihle-in the 
loudspeaker system. 

The New Model 

In this unit, the utmost planning, de­
signing arid auditioning of various com­
binations and designs have given a re­
producing system which comes close to 
the ultimate goal of speaker designers­
to reproduce sound exactly equivalent in 
proportion and timing to the original 
sou~d-produced electrical energy. Final 
testll1g has been done over a considerable 
per!od of time both. in the laboratory li s­
~enlng and measuring rooms and in liv­
ll1g rooms of well known audio experts 
before large and Y:l:ied audiences. Thi~ 
extensive auditioning with microgroove 
records, tape recordings, FM and AM 
programs, has shown that bass boost has 
been called for only on rare occasions­
no more, actually, than the instances in 
which some bas~ drop would be accept­
able, or even desirable for optimum bal­
ance as judged by the ear. The new 
Laboratory Reference Standard loud­
speaker, RS- lOO, is an integrated system 
based upon the solid foundation of opti­
mized and intermatched elements and 
cOll1ponents selected, and modified where 
necessary. to deliver as close to flat total 
so.und output a~ the state ?f the art per­
mits. Painstaking attentIOn to sound 
characte~ and cleanness of quality has 
resulted 111 a unit which can be listeneu 
to for long periods of time without aural 
fatigue or consciousness of distracting 
self-generated sounds. This loudspeaker 
is pictured in Fig. 1. 

This superb performance has been 
achieved with an articulated triple-chan­
nel system completely horn loaded. 
Choices of the midchannel, and to a 
lesser extent ·the high-channel units; 
were dependent upon the highest fre­
quency at which the woofer could oper­
ate without noticeable breakup or inter­
modulation. 

Actually, for the best arrangement 
this top frequency is not · nigh, varying 
from 400 to 800 cps for a IS-in. woofer, 
dependent upon its construction and the 
lowest frequency of operation needed. 
Any woofer has a limited range of fre­
que~cies over .which its cone operates as 
a piston, moving as a unit without the 
segment vibration sometimes used in 
speakers to raise the normal high-fre­
quency cutoff. When something can be 
'done to extend one end of the woofer 
range without affecting operation at the 
other end, the job of the midchannel unit 
can be made easier, and sound quality of 
the system thereby improved. 

What can be done to stretch out the 
woofer passband and still keep it clean? 
The high end can be extended by lighten­
ing the cone, making it stiffer, or light­
ening the voice coil. But all of these 
things tend to degrade the low-end per­
formance . . But something can be done 
with the low end-a trick which is en-

Fig. 2. The Laboratory Standard speaker in 
furniture-type styling suitable for the home. 

tirely practical and gains extra lows. 
Based 011 sound design principles,2 
"reactance annulling" is used to mutually 
cancel out limiting factors in the speaker 
and in its loading horn by designing 
these elements to complement each other. 

Below its resonant frequency as oper­
~ted .in free space, or in a box, a speaker 
IS stiffness-controlled, meaning that the 
suspension primarily determines the cone 
velocit?" Under this type of operation, 
acoustic output drops off, while distor­
tion rises rapidly. In this range the 
speaker appears capacitive in nature as 
viewed from the driving point on the 
mechanical side. 

. A horn presents to a loudspeaker a 
complex load consisting of a u:;eful 
resistive component accountino- for 
acoustical radiation, and a quadrature 
component which is mass-like or induc­
tiye in· nature. In the hypothetical infi­
mte horn, the throat resistance is theore­
tically zero at the cutoff frequency and 
the .mass reactance generally has its 
maximum value at this point for most 
useful horns. For the practically usable 
finite horn, the throat resistance at cutoff 
is not zero. It has a small but finite 
value at this point, and approaches zero 
below horn cutoff. . 

Reactance Annulling 

. To ob~a.in. maximum possible efficiency 
III the vlclmty of cutoff, it is imperative 
to cancel the positive mass reactance of 
th.e horn by counteracting it with the 
stiffness of the speaker suspension. Since 
the speaker is stiffness-controlled below 
resonance, pn~per choice of system 
parametc~l-s can achieve this required 
l-eactance annulling at horn flare cutoff. 
This condition requires that the speaker 
resonant frequency be placed higher than 
horn flare cutoff. The resonant fre­
quency, however, cannot be chosen arbi-

2 D. J. Plach, "Design factors in horn­
type speakers." !. Aud. Eng. Soc. October 
1953. " 
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trarily. It must be related to the type of 
horn, the cutoff frequency and to throat 
size. This annulling also effectively can­
cels out the speaker stiffness effect, so 
that it operates normally below its free 
space resonant frequency and to frequen­
cies somewhat.beIow hom cutoff. 

The choice of horn flare is important. 
The Jensen hyperbolic-exponential flare 
family:! has characteristics markedly 
better than the well known exponential 
type. The throat resistance characteris­
tics can be made more constant closer to 
cutoff by proper flare choice. In fact al­
most any desired reactance or resistance 
characteristic near cutoff frequency can 
be obtained by appropriate choice of the 
flare parameter T. 

The RS-l00 employs the principle of 
reactance annul1ing in the woofer and 
midchannels. The effect is most striking 
in the woofer channel, where solid, clean 
bass is available as low as 32 to 35 cps, 
and at relatively high power. 

In general, distortion in a woofer rises 
as the frequency is lowered, because of 
the greater cone movement as frecjuency 
decreases. Figure 3 shows an unre­
touched photograph of an oscilloscope 
tracing of the output of the "furniture" 
model of the speaker, PR-I00 (shown 
in Fig. 2), at low frequencies at high 
power levels. These powers are consider­
ably more than to be expected in ordi­
nary use. The close conformance to the 
original sine wave pattern shows neg­
ligible distortion at frequencies and 
powers commonly expected to give con­
siderable harmonics instead of pure 
tones. In a typical medium or large lis­
tening room, SO milliwatts (1/20 watt) 
average power as indicated by a VU 
meter gives sufficient · power to this 
speaker system to provide louder than 
normal listening level. At this average 
power, assuming 20 db increase. for peaks 
to be expected in orchestra music,S watt 
peaks will drive the speaker system. 
This means that speaker distortion will 
be so small as to be negligible and prob­
ably not even detectable. Extensive lis­
tening tests have not shown up any in­
stances of recognizable distortion at 
these low frequencies. 

The enclosure consists essentially of 
low frequency horn, with the necessary 
trimmings, mountings. hardware, con­
trols, and space for 5maller reproducers 
and networks. The T of the flare is 0.70, 
with theoretical 40-cps cutoff. The tri­
lateral-mouth area of 576 square inches 
has an effective area of 4000 square 
inches in a corner. The woofer is 
mounted at the bottom of the front panel, 
radiating backward and upward. In a 
manner of speaking, it is a restricted­
range two-channel system by itself. The 
special IS-in. cone type driver is de­
signed with a heavy, high-inductance. 
low-resistance voice coil and heavy-body 
cone. Speaker loading, a sign of effi­
ciency, is quite heav-y, so that cone move­
ment is relatively small even at the bot­
tom frequencies. 

As' a direct result of extending the 
operation of the woofer below its other-

3 l!:1. S. Patent 2,338,262. 
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Fig. 3. Un retouched osdlograph photos show­
ing sine-wave response at various outputs a nd 
frequencies: (A) 35 cps at 16 watts; (8) 40 
cps at 16 watts; (e) 40 cps at 30 watts; (0 ) 

60 'cps at 30 watts. 

\\jse normal cutoff fr equency, a 600-cp~ 
top frequency is attainable. At this point. 
horn loading a compression dri ver is 
perfectly practical, and in fact desi ral1le. 
It is not generally realized, but the musi­
cally important region from 300 to 600 
cps is difficult to reproduce in a com­
pletely horn-loaded speaker system of 
reasonable dimensions. Even a properly 
designed 2-in. compression driver dia­
phragm when properly loaded must move 
an excessive amount at 380 cps, where 
power peaks in orchestral music ar.e at 
a maximum. With a system rated at 35 
watts input, as is the RS-lOO, twenty­
two thousandths of an inch movement 
would occur occasionally for typical 
peaks in orchestral program material. 
\Vhile this movement is not great for a 
cone speaker, it puts a severe strain on 
compression drivers intended for the 
most linear sound output. At a frequency 
of, say, 600 cps, this movement for the 
2-in. voice-coil compression diaphragm 
is I'educed to about six 'thousandths of 
an inch, well within its capability. 

The back-radiation from a woofer 
cone cannot be depended upon to pro­
duce much output above about 300 cps, 
because of the many reversals of direc­
tion of the air path and absorption in 
surfaces and irregularities of structural 
members of the enclosure. While a sepa­
rate woofer can be used to fill in this 
response region, the extra space required 
is rather large if complete horn loading 
is an objective for a system. 

The simplest method is to use the front 
of the woofer cone for direct radiation 
to the outside. This opemtion does not 
detract from back loading performance, 
and indeed simplifies it in some ways, 
So in effect, tile IS-in. unit is operating 
in a modified two-channel arrangement 
of its own, with an acoustic crossover at 
about 300 cps. 

The range from 600 to 4000 cps is re­
produced by a type RP-201 midchannel 
speaker. While this unit operates quite 
well to 7000 cps, an advantage in spatial 
distribution is effected by utilizing a 

I 

smaller unit above 4000 cycles. The RP-
201 uses a 2-in., voice-coil, reentrant. 
fabric-filled, phenolic diaphragm and a 
cast hyperbolic-exponential horn with 
flare of T = 0.7. A multiple take-off pas­
sage eliminates sound-chamber inter­
ference effects in the passband . of this 
driver. An intra-range equalizer is in­
stalleu in this channel to give the com­
plete system response balance considered 
by listeners as most nearly ideal. 

Any desired reduction in output fr0111 
these channels is provided by continu­
ously variable pads at the side of the 
enclosure. These adjustments are inde­
pendent of each other, for maximum 
flexibility and. accommodation to differ­
ent program material. This considerable 
latitude of adjustment in balance of the 
whole system will adapt the RS-lOO for 
use in rooms of any size and degree of 
liveness. In a large room with many 
drapes and other absorbing material. 
the two pads should be adjusted for high 
output to compensate for frequency se­
lection absorption. A small living room 
position usually calls for about 2 db pad­
ding in the midchannel and 6 db in the 
tweeter. These attenuations occur with 
both control knobs vertical. This vertical 
position is considered the "normal" posi­
tion for flat response. 

From 4000 cycles up, the ultra-high­
frequency RP-302 Super-Tweeter re­
produces all the tinkles, swishes, and 
"musical instrument separation" possible 
at this stage of the art. This tiny unit, 
self-contained with its own horn of T = 
0.7, is mounted "piggy-bacK" on the mid­
channel horn to minimizebaffie-type re­
flections. 

The lightweight, phenolic-resin-im­
pregnated tweeter diaphragm has an in­
herent "damping factor" as a physical 
characteristic. Unlike metallic radiating 
surfaces, this phenolic material can be 
moved by its motor system without the 
excessive breakups and resulting harsh 
noises and intermodulation frequently 
apparent in metal diaphragms. This 
damping feature is especially important 
in the presence of interfering scratches, 
pops and other noises w1,ich always oc­
cur to some degree in record surfaces. 
At best, any sudden impulse sueh as 
record groove imperfections may create 
has an annoyance factor of its own, and 
the annoyance is multiplied many times 
if the speaker unit moving system is free 
to oscillate as one piece or in segments, 
following a burst of noise. 

At very high frequencies, where the 
voice coil has an increasing tendency to 
become decoupled. from the diaphragm, 
internal damping is extremely important, 
as internal dissipation in the diaphr.agm 
is the controlling factor in transient per­
formance. 

For this reason, the phenolic dia­
phragm, with its high internal damping, 
is preferred to the aluminum or mag­
nes ium type diaphragms, with their in­
herently high-Q characteristic. Phenolic 
plastic material is preferred from the 
standpoint of transient performance in 
high-quality reproducing systems. 

(Co}/,timwi on page 84) 
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The Employer's Rights 
In Employees' Inventions 

ALBERT WOODRUFF GRAY'" 

. Is your invention yours or your employer's? 

APAl'lj)NT ON ..A LOOP ANTENNA granted 
to an employee of a New York 
radio manufacturer was the sub­

ject of a recent action by the employer 
in the Federal Court, in which it was 
maintained that this employee had no 
right of any kind in this patent. 

The filing of the patent application, 
the-,company contended, had been a vio­
lation of trust and confidence imposed· 
by the employer in this employee and 
the employer asked the court for a de­
cree that the employee be compelled to 
assign the patent to the employer, for an 
injunction against any charges of in­
fringement that might otherwise be 
made by this employee, and for an ac­
counting of profits. 

In his defense the employee contended 
that this former employer had infringed 
his patent and haq unjustly enriched it­
self by the use and sale of the products 
manufactured under the patent. 

When this patentee had entered the 
manufacturer's employment he had rep­

. resented himself to be an experienced 
mechanical engineer and was assigned 
with others to the development and im­
provement of this antenna, then being 
assembled for the United States Signal 
Corps. Later the employee had secured 
a patent on the antenna and as a conse­
quence of threats made by him to the 
Signal Corps of an infringement action, 
the government demanded that the man­
ufacturer indemnify it against litigation 
of this character. 

A few months ago the Federal Court 
decided in this action that the· employee 
had no right of any nature either in the 
invention or in the patent and granted 
an injunction against the making of any 
infringement claims by the employee or 
by any others in privity with him. 

The principle of law governing the 
rights of an employer and employee in 
the inventions made by the employee has 
been set out by -Justice Jackson of the 
United States Supreme Court in ' a re­
cent decision. 

"Though the mental concept is em­
bodied or realized in a mechanism or a 
phys'ical or chemical aggregate, the em­
bodiment is not the invention and is not 
the subject of a patent. This distinction 
between ·the idea -and its application in 
practice is the basis of the rule that em-

* 35-36 76th Street, Jackson H eights, 
N.'Y. 
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ployment merely 'to design or to con­
stmct or to devise methods of manufac­
ture, is not the same as employment to 
invent. 

"Recognition of the nature of the act 
of invention also defines the limits of the 
so-called ' 'shop right' which, shortly 
stated is that where a servant, during 
his hours of employment, working with 
his master's materials and appl iances, 
conceives and perferts an invention fOF 
which he obtains a patent, he must ac­
cord his master a non-exclusive right to 
practice the invention. 

"This is an application of equitable 
principles. Since the servant uses the 
master's time, facilit ies and materials to 
attain a concrete result the latter is in 
equity entitled to use that which em­
bodies his own property and to duplicate 
it as often as he may find occasion to 
employ similar appliances in his busi­
ness. 

"But the employer in such a case has 
no right to demand a conveyance of the 
invention which is the original concep­
tion of the employee alone in which the 
employer had no part. This remains the 
property of him who conceived it to­
gether with the right conferred by the 
patent to exclude all others than the 
erriployer from the accruing benefits." 

A few years before the incident in­
volving this loop antenna patent a sim~ 
ilar action was brought by the United 
States against an employee of the Army 
Engineering Laboratories, asking for 
the assignment of a patent issued to that 
employee. The employee had been hired 
under a so-called "Patent Memorandum" 
of the government that, 

"You are hereby assigned to develop 
improvements in arts of value to the 
Chief Signal Officer. It is expected that 
this work may result in the discovery of 
patentable features and your assignment 
to this work is for the particular pur­
pose of vesting in the Dnited States .all 
right, title and interest in .any invention 
that you may make while engaged in the 
work assigned if in the opinion of the 
Chief Signal Officer the public interest 
demands ' that the invention be owned 
and controlled by the War Department." 

Within a month or two after under­
takirig this assigl1ment the 'employee con­
ceived the idea of an alternating current 
generator that would maintain within 
limits the voltage output notwithstand­
ing the load. After the patent had been 
issued on this invention the government 

asked the employee that he execute a 
general license to the government for 
the use of the patent or an assignment 
with a license to the employee permit­
ting him to use the patent in any com­
mercial arrangement he might make. 
The employee refused to accept eithei' 
suggestion and suit was brought by the 
government for an assignment of the 
patent itself. 

In its decision in favor of the govern­
ment in this action in which this em­
ployment memorandum was a determin­
ing factor, the Federal Appellate Court 
said of the rights of employers in em­
ployee inventions, '. 

"In the absence of agreements fixing 
the rights of the parties, the rights of 
an employee in an invention which he 
has made are subject to different rules 
depending upon the facts. If he has 
made an invention on his own initiative 
and on his own time and resources the 
invention belongs to him ' and the em­
ployer has no rights in it. 

"If while engaged in a certain line of 
work for his employer he has devised or 
improved a method ·or instrumentality 
for doing the work. using the property 

. of the employer and the services of other 
employees to develop his invention and 
has assented to the use of the same by 
the employer, the invention is his prop­
erty subject to an irrevocable license or 
shop right in the employer. 

"If he makes an invention while em­
ployed to make investigations and con­
duct experiments for the purpose of 
making it, the invention is the property 
of the employer, who is entitled to the 
fruits of the labor for which he has con­
tracted." 

In another case involving circum­
stances of this character a Federal 
Court, asserting that the employee had 
merely performed the services for which 
he was paid, said in directing an assigfl-

,. ment· of- the patent to the employer, 
"An employee performing all the 

duties assigned to him in his department 
of service may exercise his inventive 
faculties in any direction he chooses 
with the assurance that any invention he 
may thus conceive and perfect is his in­
dividual property. 

"But this general rule is subject to 
these limitations. If one who is employed 
to devise or perfect an instrument or a 
means of accomplishing a prescribed re­
sult, he cannot after accomplishing the 

(Continued on page 90) 

37 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


A Transistor Phonograph Pre­
a-mplifier for Magnetic Pickups 

BASIL T. BARBER'~ 

Complete instructions on bui ld ing a transistor preampl ifier with 
mi niscule power requirements, with an analysis of its performance 

and data on transistor circuits in general for audio use. 

RECENT AVAILABILITY of improved 
types of transistors and their pres­
ent successful application in the 

field of communications, computers and 
guided missiles, indicate that the tran­
sistor has at last ceased to be looked 
upon as a laboratory curiosity and is 
rivaling in performance many functions 
that the vacuum tube has ' monopolized 
for the past thirty years. 

In the audio field, with the exception 
of a few "transistorized" hearing aids 
and AM tuners, progress has been slow, 
at least in comparison with other fields. 
This was due mainly to the inherent 
technical limitations of the new item 
and its scarcity and high cost, rather 
than the audio engineer's or high-fidelity 
addict's lack of pioneering spirit. Now 
that most of the original limitations of 
the transistor have been either elimi­
nated or greatly reduced, the way should 
be open for an increased number of tran­
sistor applica,tions in audio reproduction. 

Following is a brief classification of 
the three basic types of transistor cir­
cuits with their duals in the more famil­
iar vacuum-tube circuit. A word 'of cau­
tion is warranted. Do not begin replacing 
grid's with bases, plates with col1ec­
tors, and cathodes with emitters! A basic 
understanding of transistor operation is 
essential to avoid frustration and disap­
pointment in designing circuits around 
them. Adequate' literature is already 
available, and although the theory of 
semiconductors is not likely to be found 
easy to digest, one does not have to wade 
through Shockley's "Electrons and Holes 
in' Semiconductors" in order to design 
simple transistor cil'cuits for audio ap­
plications. 

* Project Engineer, Spero!')1 G)lroscope 
Corp., Great Neck, N. Y. 

Fig. 1. Grounded-base ci rc uit and its vacuum­
t ube equivalent. 
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Transistor circuitry can be, very 
broadly, put into three classes, depend­
ing on which element is gl·ounded. 
Functionally, each class performs differ­
ently and its selection for a particular · 
application will depend to a large extent 
on the specific requirements of the appli­
cation as to gain, input and output im­
pedance, noise level, power output, "fre­
quency response, etc. 
Gro~mded-Base. Figure 1 presents the 

first class. Electronically it is similar to 
a grounded-grid vacuum-tube amplifier. 
Input impedances of as high as 1,000 
ohms and output impedances of as high 
as 20,000 ohms are poss ible. These a re 
comparatively low; it is necessary to 
use high-value input capacitors and 
matching transformers if transistors are 
employed in cascade. Gains per stage as 
high as 37 db are possible, with matched 
impedances. There' is no 180-deg. phase 
reversal as in a tube, and two battel'ies 
are required, or a tapped one. The prin­
cipal problem with g rounded-base cir­
cuits is one of stability, especially if 
transistors with a, the current amplifica­
tion factor, greater than 1 are employed. 
Junction transistors are superior to the 
point-contact type in this respect. 

Grounded-Collector. In Fig . 2 we have 
the grounded-collector circuit, which re­
sembles the · vacuum-tube cathode-fol­
lower. The voltage gain is less than 1, 
but can be made as high as 0.95, a loss 
of less than 1 db. Po'We'r gains as high 
as 20 db have been recorded , There is no 
polarity reversal and external stabiliza­
tion with bleeders may be necessary. 
The most interesting feature of the 
grounded-collecto·r circuit is the rela­
tively high input impedance which, al­
though it can be as high as 1 megohm, 
depends on the load resistor RL. Low 
values of R L wi ll bri ng the input imped­
ance down. The .output impedance can 
be made as low as 100 ohms. The tech­
niques of self-bias can be employed as 
successfully as in vacuum-tube circuits. 
Figuire 3 shows a common method of 
self-biasing. E is the bias obtained from 
voltage divider RJ-R •. 

Grounded Emitter. P.ig~Lre 4 shows a 
popular type of t ransistor circuit for 
attaining good voltage amplification. 
Gains as high as 46 db are possible, and 
the circuit exhibits a 180-deg. phase re­
versal at its output, making possible the 
application of negative feedback around 
it without resorting to transformers. 
The input and output impedances are 

higher than the ones 'of the grounded­
base class, but the problem of stability 
still exists, although it can be corrected 
with bleeders as before. In Fig. 5, self­
bias is again employed, eliminating one 
battery. 

Trans istors and Audio 

With the above brief i'esume in mind, 
all evaluation of transistors can be made 
in terms of functions and characteristics 
'directly applicable to the audio field . 
This evaluation is based on the latest 
information available and is by no means 
complete or conclusive as, jUdging from 
the present rate of improvement, only a 
short period of' time may be required to 
modify any of the main transistor char­
acterstics completely. 

From a designer's point of view the 
following may well be the most impor­
tant criteria on which a transistor may 
be judged for its applicability in audio 
work. 

Impedance. In non-linear elements 
such as magnetic amplifiers, transistors, 
crystals, and semiconductors in general, 
the input as well as the output imped­
ance is low in most cases, resulting in 
a serious problem of impedance match­
ing, especially if these elements a re to 
be employed in cascade. In telephony 
and general transmission work with co­
axial or 600-ohm lines this becomes a 
desirable characteristic, but in audio it 
is likely to be a serious problem, al­
though shielding headaches are mini­
mized. Impedance-matching transform­
ers can be used, but their expense 'and 
their introduction of phase shift, distor­
tion , and limited bandwidth make their 
usefulness questionable. The input im­
pedance of the transistor, usually less 
than 1,000 ohms, makes necessa ry coup­
ling capacitors of high value, though 

Fig. 2. The grounded· collector transistor circuit. 
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F~g . 3. ~rounded - coll ecto r circuit can be self­
bIased In somewha t t he same ma nner as a 

ca t hode-follower tube. . 

they can have low voltage breakdown 
rat ings. 

Assume that we have a transistor cir­
cuit with an input of 500 ohms: The in­
put coupling capacitor should have a 
value of not more than 50 ohms at 20 
cps for 1 db (10 per cent) attenuation 
at that frequency, or about 160 !-if! 

This is a rather impressive value for 
a coupling capacitor. 

. Recently. available minature tantalum 
capacitors: ar.eicleal for this application, 

. although-therr present cost reminds one 
of th<: black market days of the last war. 

Gatn. The a~tual gain wi1l depend on 
the degree of Impedance matching and 
depending on circuitry, can he from 17 
to more than 40 db per stage, which 
come!,! close to the capabilities of most 
high-gain triodes and pentodes. 

Noise. Noise may be the limitino- fac­
tor. of a transistor in audio. Rema;kable 
Improvements have been made during 
the last ·few months in this respect and 
the noise· level has been reduced from 60 
db (at 1 kc) to . below 10 db in some 
types, which con)pares favorably with a 
va~uum tube. Junction . types have lower 
nOise level than the point-contact types. 
The noise level is, to some extent a 
function of the collector voltage and a 
lower-p.ower supply voltage will give 
less nOIse, but less gain also . Another 
~erious disadvantage of the noise present 
I~ that its magnitude is inversely propor­
tional to the frequency, rising at about 3 
?b per octave. In addition, the input 
Impedance seems to play a role in the 
amount of noise present and a matched 
load does not necessarily give the best 
signal-to-noise ratio. 

Frequency Response. Tr<onsistor cir­
cuits have been designed fiat to as high 
as 10 mc, more than adequate even for 
that super-ultra-fidelity unit we have in 
th~ ba~k o~ our minds. The average cir­
CUIt Will give a practically uniform fre­
quency response to beyond the audio 
rapge. The l~w-frequency cutoff point 
wlll be determll1ed by the value of the in­
put capacitor. Point-contact transistors 
h~ve b~tter ~requency response, but their 
~Igh distortIOn and problematical stabil­
Ity exclude them at present from any 
audio applications. 

Distortion. With junction transistors 
distortion can be kept down to about 2 
per cent and with negative feedback 
values we~1 below 1 per cent are possible. 

Dynamtc Range. Outputs as high as 
3 vo~ts, enough f?r preamplifiers and 
equahzers, are easily available. With a 
unit of low noise level, a dynamic range 
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of 60 db or more can be attained with 
excellent linearity. 

PO'li}er. Power requirements should, in 
all fa irness, be considered in terms of 
the power level of the signals to be 
handled. 

Present transistors can give as much 
as.O.l watt maximum power output and 
thiS l~vel can be increased to about 1 
~att 111 a pu.sh-pull-parallel configura­
tIOn .. In deslgl1lng preamplifiel's and 
equahzers, however, the question of 
power should present no problem since 
on!y a f~w milliwatts is necessary. A 
P?mt of mterest is a comparison of effi­
ciency between a transistor and a tube 
empl?yed as preamplifiers. A transistor 
reqUires about 30 milliwatts, while a 
tube would need about 5 watts 1 or al­
most 200 times as much power. At pres­
ent, ~O per cen~ of the power used in a 
t l:anslsto~ amphfier !S wasted ·in drop­
pmg resistors reqUired to provide a 
constant-current supply from a constant­
voltage source a.~d · for stabilization pur­
poses. As transistors and batteries im­
pro~e, ~ven the present small power 
dram Will be consiMrably reduced. 

Hum.- As the transistor needs no 
heater supply, comp}ete elmination of 
hum, a stumbling block that has felled 
m<1yy a~l audio enthus iast attempting to 
budd hl~ own equ~pment-is a reality. 
In addition, there IS no time . delay for 
warmup after the power switch is turned 
on. 

Microphonics. A transistor can with­
stand a. forced vibration from 5 cps to 
5 kc With 100 g acceleration and shock 
in excess of 20,000 g, with no ill effects 
on its operatioI!- '. Although it IS hoped 
that such conditions are not likely to 
occur too often. i,: a home audio system, 
these charactenstIcs are desirable if for 
instance a transistor preamplifier is to 
be mounted directly under the motor­
board of a record player. . 

Stability. Un!ts ha:ving curr.ent gain a., 
greater than 1 mvanably present a seri­
ous problem of stability. With latest 
models of junction transistors and with 
the use of external stabilization, this 
problem has been almost eliminated. 
. Tenvpe-rat1tre. Temperature effects are 

hkely to caus~ some troubl\!, especially 
In extreme c1nnatic conditions. In nor­
mal surroundings temperature becomes 
no problem. As the temperature in­
creases above normal, the transistor be­
comes more noisy and loses some of its 
gain, but it can be improved with neg-

1 Filament approximately 2 watts and 
plate about 3 waotts. 

+ 

Fig. 4. The grounded-emi tter circuit is the dual 
of the grounded-cathode a mplifier. 

Fi~. 5. The self-biased grounded-emitter cir­
CUit a nd t he cathode-biased tube are not quite 

true duals. 

ative feedback. A word of caution 'when 
working with transistors: The leads 
should n~t be subje~ted to prolonged 
c?ntact With a soldenng iron, as exces­
sive ~eat will result in permanent de­
structlO? of the unit. The same general 
precautIOns should be taken as when 
working with germanium crystals. 

Life . .Balf-life, determined on a statis­
tical basis, is about 70,000 hours or close 
t~ 10 years of continuous operation. 
Smce the only permanent part of the 
avera~e high-fidelity . system is its 
chr0111c susceptibility ' to modifications 
(and improvements), the transistor is 
hkely to outlive, if not the owner him­
self, at least a dozen or so circuits built 
around it. 

Reliab-ility. Wi~h the proper power 
supply, present Ul1lts seem to exceed the 
yacuum tU.be in reliability. Uniformity 
m productIOn has been a serious prob­
lem, but late units are manufactured 
within ±2 db uniformity in their char­
acteristics, which is even better than the 
tube tolerances (± 3 db). 

Space. A transistqx is about the size 
of a coffee bean. . . 

C ost. ~ransistor cost is high at pres­
e,:t, rangmg from $5 to $15, but prices 
Will doubtless decrease as demand in­
creases and methods of production are 
improved. Availability ranges from 
stock to a few weeks delivery on most 
types. 

The Transistor Phonogra ph Prea mplifie r 

. Ta~ing the foregoing into considera­
tlO,?, It should be therefore possible to 
d~slgn a phonograph preamplifier which 
Will compare favorably with its elec­
~rOl:ic counterpart. From Figs. 3 ~nd 5 
It IS seen that a combination of a 
grounded collector and a grounded emit­
ter iI!- a direct-coupled circuit is possible, 
prOVided dlat the appropriate bias levels 
are .supplied. Direct coupling eliminates 
the n~ed for a large interstage coupling 
capaCitor, and also provides a telatively 
high input impedance. Peter Sulzer was 
fi.rst ~o apply this." Although this. type of 
circUitry needs two transistors one of 
which supplies no gain, the definite ad­
vantages seem to outnumber the cost of 
th.e ~xtr~ transistor, especially with the 
elimmatlOn of a large-value capacitor 
and the likelihood of employing an input 
transformer. 

2 Sulzer, Peter, "Junction transistor cir­
cuit applications," Elrcfronics, Aug. 1953, 
p. 170. 
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F.ig . 6. Th~ transistor preamplifier circuitry. is simple and its response-including bass equaliza­
. tion-i~. excellent. The 22:5 volts may be furnished .by the power amplifier bias supply, a small 

J , • ..... • _ ' . power supply, or a baftery. ' , 

,';-

Figure 6 shows the fi~al ~!rcuit se­
lected. A CK721 is einployed :).S a 
voltage amplifier, instead · of a CK722 
giving about 40 per cent higher gain at 
about the same percentage increase in 
price. The input impedance, being about 
20,000 ohms, makes it necessary to em­
ploy a large ' input capacitor to get down 
to 20 cps. It should have an imped­
ance, at 20 cps, of not more than 1/ 10 
of the input impedance of the circuit or 
2,000 ohms, which means a 4-J.l.f mini­
mum value. 

Figure 7 shows the frequency re­
sponse of the schematic in Fig. 6. Noise 
level, about - 39 db, is rather high for 
our application. A gain of 42 db com­
pares very favorably with most elec­
tronic tubes, taking . into consideration 
that the first transistor is actuaI1y em­
ployed as a cathode follower. Since the 
complete' circuit has a 180-deg. phase 
reversal, frequency-selective feedback 
can be applied around it, modifying the 
frequency response to provide the low- , 
frequency pre-emphasis necessary for 
any magnetic pickup. In addition , the 
feedback will increase the input imped­
ance at the high frequencies, decrease 
the noise present, and improve the line­
arity and harmonic distortion. 

With a total gain of 42 db, the best 
compromise may be to use half of it for 
the middle-frequency band beyond the 

low-frequency turnover, a,t).d the other 
half for the necessary low-frequency 
preemphasis. The AES curve is em­
ployed for developmental work. 

From Figs. 6 and 8 we have, 

~t:K,K. : (0.9) (205) ==184 = 42 db 

and therefore 
42 ClJ.l. 

rl. (@lKc) =2 ==21 db = 12.5: 1 Ht() 

from which 

(Cl-12 .5~) =12.5 = 0.07 
J.I. 

One pair of ex and ~ giving an approx­
imate sol ution is ex==0.88 and ~ = 3/50 . 
giving Ro + R , == 2700 ohms and Rs:= 47~-
000, assuming that C, and C. present 
negligible impedance (at 1000 cps ) as 
compared to Ro + R, and R •. 

Since the AES curve's low-frequency 
turnover is 400 cps we have, 

1 
C. : 21tR'fo 

1 
== 2it(47,000) (400) = 8500 ~J.l.f. 

The pickup inductance Lo assumes 
considerable importance, since the in­
ductive reactance of the pickup ap­
proaches the value of the input imped­
ance at high frequencies. In calculating 
the high-frequency de-emphasis, there­
fore, the value of Lo has to be taken into 

Fig. 7. Frequency response of the preamplifier 
without its negative feedback loop. 

Fig. 9. With the feedback loop added the pre-
amplifier response comes very close to the AES 

I'--

curve, which is indicated by the dashed line. 

~ 

-*-
5db 

T 
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II II 
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a: . THE INPUT RATIO 

(3 . THE FEEDBACK RATIO 

~ . THE FORWARD GAIN 

A • ~ • ~ ~ OVER-ALL GAIN 
e, 1+~i3 

Fig. 8. This block diagram and the formulas 
show that grain of the transistor preamplifier 
is calculated in the same way as tube circuits. 

consideration, and this, ' unfortunately, 
will limit the preamplifier to a specific 
cartridge. In addition, the value of L. 
will effect the linearity of the rat ios {/. 
and ~. As ex decreases with frequency, ~ 
increases, but their product does not re­
main constant, and therefore Equation 

!l.J.I. 
A := 1 + ~.~ holds only approximately. 

Note that these variations of Cl and ~ fo r 
a certain fixed frequency are not fixed. 
but depend on the value of Lo. If the im­
pedance of Lo is small compared to the 
'value of the resistance R o, the gain vari­
ation will be less .than l ' db, which may 
be considered acceptable. 

Fig1u'e 9 shows the closed~ loop fr.e­
quency response of Fig. 6. With Lo:= 0 
and Ro +R,:2,700 ohms, th~ ' unit is flat 
to beyond 100 kc, while with'a 'simulated 
Pickering cartridge' (Ro = 600, Lo: 0.15 
Hand R, : 2,000) the frequency response 
follows the AES standard curve closely. 
In actual practice R, may be even lower, 
depending on the manufacturing toler­
ances of the pickup. With the application 
of negative feedback, the noise level has 
been reduced to 2 millivolts or about 
- 52 db, which compares favorably with 
the average tube preamplifier. 

The normal gain of 21 db is obviously 
inadequate for a low-output cartridge 

(Conti1,tued on page 99 ) 
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Testing with White Sound 
A thorough discussion of the value of instantaneous tests made with signal sources of sawtooth or 
square waves. The author compares the two r shows typical 'scope pictures portraying differing am­
plifier conditons, and tells how to const ruct sawtooth and square-wave generators fo r source signals. 

M UCR USEFUL INFORMATION about 
an audio amplifier can be gained 
by examining a carefully selected 

picture. One oscilloscope picture can 
show whether or not the amplifier has 
flat response, boost or cut for high or 
low tones, and if it is stable to transient 
waves. The eye likes to see an over-all 
picture (a picture is worth ten thousand 
words, remember). The fact that meas­
urements are not needed, except for 
overload tests, is an additional feature. 

Nine tests are usually made in testing 
audio amplifiers, see Table 1. The final 
authority, No.1, is the listening test. It 
is always a problem to show off the good 
fea tures of an amplifier to a non-techni­
cal listener: He doesn't know about, and 
says he isn't interested in intermodula­
tion distortion1 and transients. So you, 
the demonstrator, must be prepared to 
play records to prove how good an am­
plifier-speaker system you have made. 

Couee"ding that the playing of the out­
fit is the final authority, it is a lso true 
that this can take a lot of time. And 
though you have your own series of rec­
ords which you prize highly, and each of 
them appears to sound fine on the new 
outfit-you may playa favorite record 
for your friend, and discover that some 
special sound effect has an awful res'uIt . 
Perhaps your ampli fier "rings" on the 
change in pace in the tympani passage. 

Our interest is in the selection of a 
single simple test which will show just 
about all the characteristics of an audio 
amplifier. With a sawtooth oscillator 
and a c'athode ray oscilloscope (which 
you already have, or will find this test a 
good excuse to get) you can show the 
effects of tests of Nos. 2, 3, and 4 in 
Table 1. 

The .general term White Sou1-1(f in­
cludes in one repeating wave, all the 
sound~ the human ear can hear. This is 
taken by analogy from the term used in 
physics, wh ite light, which includes all 
the colors the eye can see. A similar 
term f,Vhite No·ise is also in regular 

* C01lSulting Engineer, Syntron Company, 
Homer City, Pa. 

I R. C. Hitchcock, "Intermodulation dis­
tortion" AUDIO ENGINEERING, Oct. 1952, p. 
21.' . 

2 White Sound Corp. is the name of a 
manufacturer of high quality audio equip­
ment, 5614 North Clark St., Chicago 26, 
III. Their kind permission to allow use of 
their name in the title of this paper is 
hereby acknowledged. 
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use"' • and with more equipment, this is 
also a useful- test to make. But white 
noise has a quite different make-up. 
White noise includes random audio fre­
quencies. These are inconvenient to u se 
for measuring purposes, because they 
don't repeat. 

White sound, as used here, is a wave 
in which the higher frequencies are less 
intense, somewhat following the 
Fletcher-Munson curve," plus a steep 
wave front giving transients. In brief, 
white sound is a sawtooth wave. 

3 Emory Cook, "'vVhite noise testing 
methods", AUDIO ENGINEERING, Mar. 1950, 
p. 13. . 

4 H. Fletcher, "SPeech alld Hearing in 
C01-l1m~m.ication." D. Van Nostrand, 1953, 
p. 98. 

5 Fletcher and Munson, 1. Acolls .. Soc. 
A11I .. , qct. 1933. 

References showing wave shapes·" 
show that a sawtooth contains all the 
harmonics. That is, a lOO-cps sawtooth 
contains (1) the fundamental lOO-cps 
wave; (2) 200-cps waves with half the 
amplitude of the first; (3) 300-cps 
waves ' with one third the amplitude of 
the fundamental, and so on. Somewhat 
similar are square waves, th e major dif­
ference being that they include only 
odd harmonics. 

The outstanding feature for both saw­
tooth and square waves, for testing, is 
that both are made up of straight lines. 
An unpractised eye can readily detect 

6 "Refe1'i'1lce Data for Radio En.CJilleers." 
Fed~ral Tel. & Radio Corp., 3rd Ed., 1951, 
p.299. 

7 C. E. Smith, "Applied Math. for Com­
mllnic. Engrs." McGraw-Hill, 1945, pp. 
311-316. 

TABLE I 
AUDI O AMPLIF IER T ESTS 

Test Name Input Input Output Output · 
No. Device Measure ment* Device Me asure ment 

l. listening Microphone (VTVM) Speaker Rectifier vo l tmeter '~ ':' 
Radio 
Tape 
Phonograph 

2. Frequency Single sine, (VTVM) Speaker '" * ", Rectifier voltmeter* * 
range Variable freq . (CRO) Resistor CRO 

3 . Compens;;ltion Si ngle sine, (VTVM) Speake r*" * Rectifier voltmeter ';" 
Boost or cut Variabl'e freq. (eRO) Resistor (e RO) 

4. Stabil ity, Square wave Speaker** * 
Transients, Sawtooth wave Resistor 
Ringing e RO 

5. Voltage gain Single sine, VTVM Speaker*** Rectifier voltmeter* * 
Variable freq . Resistor (CRO ) 

6. Power output Single sine, (VTVM) Speaker*** Rectifier voltmeter* >I< 

Va riab le freq. Resistor 
Sawtooth wave 

7. Hum None Speaker* >I< * VTVM 
Microphone Resistor 
Radio 
Tape 
Phonograph 

8. Harmonic Single sine, VTVM Bridge, VTVM 
distortion Variable freq . Resi.stor, 

Speaker 

9. I ntermodulation 2-tone sine VTVM Speaker VTVM 
distortion fixed (CRO) Resistor (eRO ) 

Filter 
« Optional accessory shown by parentheses. 

** In all cases rectif ier voltmeter can be replaced by VTVM or thermcouple. .. . 
,'''* Speaker can be replaced by load-absorbing resistor fo r a quiet test, but before amplifier IS 

completely tested, a loudspeaker and test No. 1 should be used. 
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Fig. 1. Sawtooth wave and what it shows. 
Treble response is in the left 10 per cent; 
boost shows as a spire, flat as a sharp corner, 
cut as a rounded corner. Bass is the right 90 
pe r. cent; boost is a bu lge upward , flat is a 

straight line, cut is concave upward. 

deviation from a straight line. Inciden­
tally, an experienced eye can detect de­
viation from a sine wave curve and tell 
some of the harmonics that are present. 
A better way, of course, is to use special 
equipment." . 

Sawtooth Wave and What it can Show 

Fig,ltre 1 has a linear time scale (hor­
izontal); the perfect sawtooth is the 
heavy line rising posit ively at the start 
at the left, sliding down a straight line 
to the most negative point, and then 
abruptly r ising at the end of the cycle. 
When. an audio ampli fier faithfully re­
produces such a wave, it indicates flat 
response over a wide range of frequen­
cies. Fig'UJre 2 shows the connections. 

Also indicated on Fig. 1 are the devi­
ations by which we can tell amplifier 
performance: the first section of the pos­
it ive peak, about 10 per cent, tells treble 
response. A spire (dashed) shows treble 
boost, and the roun ded corner (d~tted) 
shows treble cut. If the sawtooth has a 
frequency of 1000 cps, the 10 per cent 
shows response to 10,000 cps. On the 
remaining 90 per cent of the sawtooth, 
bass boost shows as a convex l ine, 
(dashed), and bass cut by a concave line 
(dotted). T he sawtooth oscill ator circuit 
is shown in Fig. 3, and described in Ap­
pendix 1. 

G. E. Jones, J r., "Theory and construc­
tion of a harmonic distortion metel'" AUDIO 
ENGINEERING, Nov. 1952, p. 22. ' 

SAW- f----. f----. PRE-
TOOTH 

AMPLIFIER POWER 
GENER. f-- I---

LOAD RESISTOR 

0 ~ 
AMPLIFIER 

G. R.O. 

Fig. 2. Test connections used for making pic­
tures of Figs. 4 and 7. For Fig. 6 the resistor 
was omitted. Pictures were a pproximately 10 
in . wide and 7 in . high on a 20- in . picture 
tube, DuMont Type 233 oscilloscope, 3 feet 
from camera. 1f2 second exposure at 113.8 on 
XX120 film . Sawtooth frequency as not ed on 

each figure . 
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Fig. 3. Sawtooth generator. Note reverse and forward switch at output, extreme right. Volume 
:ontrol is in cathode ci rcuit of 1f2 6SN7. Main range control is sp3t switch in plate of 884; 

fine con tro l is potentiometer across capaci tors. Ranges 100, 1,000, and 10,000. cps. 

Incidentally, if the sawtooth is in­
verted, the wave goes negative at the 
start instead of positive as shown on 
Fig. 1. The 10 per cent first portion 
shows the treble spire ( if any) down­
ward. The remaining 90 per cent bass 
response indication is shown on the rest 
of the picture. 

On some single-ended amp I i tier output 
stages. the response is quite different 
when the s~wtooth is inverted. A br ief 
listening test (exchanging the load re­
sistor R of Fig. 2 for a loud peakeI' ) 
while watching the oscilloscope picture, 
will tell which polarity to use. A spdt 
output switch permits either reverse or 
forward sawtooth waves. 

Following the boost and cut ideas o f 
Fig. 1, osci lloscope pictures are g iven 
in the lower row of Fig. 4, using 1,000-
cps sawtooth waves. At (F) the bass 
cut is 6 db at 100 cps; (G) shows a bass 
boost of 14 db at 100 cps; in (H) t he 
treble cut is 12 db at 5,000 cps; (I) 
shows a treble boost of 8 db at 5,000 cps; 
and (J) shows the results of a bass 
boost of 14 db at 100 cps, plus a treble 
boost of 8 db at 5,000 cps. Note partic­
Hlarly that the actu~l waves used are 
1,000 cps, yet they show boost and cut at 
100 and 5.000 cps- a concentra ted single 
picture." For comparison, (A) to (E) 

9 H. E.' Bryan, "Square-wave testing 
simplified", AUDIO ENGINEERING, F eb. 1953, 
p.28. 

show the amplili er response to a sq uare 
wave under the same condition 

Fla t Response 

Quite often the cOllu'ols for boost and 
cut are potentiometers. Exact cemer po­
sitions are hard to find, especially for 
logarithmic-taper controls. Yet the set­
t ing for fla t response should be known. 
if only for reference. A perfect sawtooth 
with neither bulges nor spires is the set­
ting for flat r esponse, as in (D), (E ) 
and (F) in Fig. 5. Actually, these photo­
g raphs were made with the Os cmos cope 
connected di rectly to the generator. A 

100/sec 

(D) 

SQUARE 

1000/sec 

(E ) 

10,000/sec 

• (G) 

(F) 

Fig. 5. Generators alone. (A) to (C) , square 
waves; (D) to (F), sawtooth waves bottom row, 
taken from term inals of circuits of Figs. 3 

and 9. 

BASS GUT BASS 800ST TREBLE GUT TREBLE BOOST 

8ASS BOOST 
AND 

TREBLE BOOST 

(F) (G) (H) (I) (J) 

AT 10 0/sec 800ST IS 14 db, GUT IS 6 db . AT 5000lsec BOOST IS 8 db, GUT IS 12 db . 

Fig. 4. Boost and cu t'. (A) to (E), square waves, 1,000 cps; (F) to (J) , sawtooth 1,000 cps. 
Compensation arranged as noted between rows (boost or cut). Though the test waves are 1,000 
cps, they show effects at 100 cps where the boost is 14 db, or cut 6 db, and at 5,000 cps where 

the boost is 8 db or cut 12 db. 

AUDIO • OCTOBER, 1954 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


Latest production wIth 
highjil'r- sensiti~lty and im· 

"proved tone balance. Incor· 
· pora~es C'raftsmen's f fa· . 
. mous .'I;IFC, Phono Pre:!Amp' 

and. Record Compensator. 
" ,Net. $159.5,0 

Featuring the 
'Circuit with superior 
Tubes. Full 1'5 watts 20 
cps within 1/10 of 1 db. 
so low it can hardly be measured . 

. Net $99.50 

The sta excellence the 
world over. Plays all records, 331/3J 45, 78 rpm records in 7", 10" ana 
·12" sizes. Quiet, ·smooth.runnlng 

·· 4·pole motor, weighted turntable: 
Automatic shut·off after last rec· 

, ord. Muting switch cuts out sound 
. during change cycle. Net $49.50 
SPECIAL '45' SPINDLE for Gar. 
,:rd "Triumph" Ch'anger Net $3.50 

TERMINAL'S cftl/JS'76bM/ 

\\5-STAlrHi·Fi 
For finest phono. reproduc­
tion C?f all types of records. , 
ConsIdered by many engl. 

". neers and music lovers the 
. finest pickup at any price! 
. Furnished mounted in 

' changer ready for use. Sup· 
plied with genuine General 
Electric Double Sapphire 

. Needle. Net $8.20 

Complete, Matched PHONO· RADIO SYSTEM 
ALL BRAND NEW famous name components • ALL current models and 
production. ALL Furry Guaranteed. SuppJied with ALL TUBES. Warranty 
Cards • Instructions • Indoor Antenna • GE Dual Sapphire Needle. ALL 
Cables and Plugs • Your '5-STAR' System consisting of All ITEMS ILLUS. 
TRATED and DESCRIBED ABOVE •.• comes ready to plug together and play! 

f 
OUR BIG BUY YOUR BIG SAVINGI 

MATCHED 
COMPANION CABINETS 

for 'S·ST AR' SYSTEM 

ICE ARISTOCRAT SPEAKER CAB· 
INET WITH KLIPSCH LICENSED FOLDED HORN 

ELECTRO·VOICE PEERAGE EQUIPMENT CONSOLE 
Fashioned by furniture craftsmen. In Beautiful 

Companion Speaker Cabinet for the PEERAGE Equip· Blonde Korina or Tropical Mahogany Yeneer, hand-
ment Console. Corner en'closure designed to match rubbed finish . Supplied all cut out to house CaOOA 
the characteristics of the Electro·Yoice 12TRXB Tuner, C500A Amplifier and RC·aO Changer. Tilting 
Speaker. The patented KLiPSCH principle provides tuner compartment opens to easy·to·operate angle. 
a full octave of added bass without boominess and Record changer mounts in drawer directly below 
greater speaker power handling capacity. 29'/2" tuner ' panel on roller slides for smooth operation. 
high, 19" wide, 16'/2" deep. 293/4" high, 20'12" wide, 18314" deep. 
In MAHOGANY Net $66.00 • In BLONOE Net $72.00 In MAHOGANY Net $96.00 -In BLONDE Net $102.00 

All Item. Availab ~ e Separately at Individual Net PriCUllo 

"5·STAR" Hi·Fi SYSTEM 
Complete with Both PEERAGE 
and ARISTOCRAT Matched Cabinets 

(As Shown Here) 

Available from Terminal 

ATTRACTIVELY PRICED 
When Ordered at One Time 
Price on Request-Write Today! 

_ .. inal Radio CORP. 

'[I;lj' WIl!!l_ 85 COURTLANDT STREET, NEW YORK 7, N. Y. • WOrth 4·3311 
@ , • • • •• t·· 
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SHUNT CAPACITOR 

000 .001\.1' 006 \.1f 

.111 
(A) (8 ) (e) (0) 

I I 
(F) (G) (H) 

Fig. 6. Ringing, with 10,000-cps. square waves 
in (A) to (0) ; sawtooth waves, same frequency, 
in (E) to (H). Capacitor values are in parallel 
with 600-ohm feedback resistor from 8-ohm 
output tap to 10-ohm resisto r to ground, part 
of cathode circuit of input pentode which pre-

ce~s split-load phase inverter. 

perfect amplifier would reproduce them 
without change. A perfect square wave 
also shows flat response, (A), (B), and 
(C) in Fig. 5. 

Treble Boost or Cut 

Many.listeners object to boost and cut, 
not because of the controls, but because 
such circuits'° often add distortion to the 
amplifier output. Testing with a suitable 
signal will show this type of distortion 
and indicate remedies. 

Treble boost makes a spire at the start 
of the wave, as in (I) of Fig. 4, but­
and this is important-it must not start 
the amplifier to ringing as in Fig. 6, to 
be described presently. To reduce a 
treble spire, one remedy is to add a re­
sistor in series with the capacitor which 
gives the boost. This is a trial and error 
process, but quite easy to do. The posi­
tion of the boost or cut circuit is known, 
and any small capacitor is likely to be 
the CUlprit. 

For example, a 100-!A.!A.£ capacitor may 
have a resistor of 47.000 ohms added in 
series. and the resulting sawtooth pic­
ture watched. If nothing different hap­
pens, look for another capacitor. If the 
offending capacitor has been selected, 
and the resistor is too large, the spire 
(boost) will change to a rounded edge 
( cut). If the resistor is too small, the 
spire will he reduced, but· not enough. 
The correct resistor value causes the 
spire to disappear into a sharp corner, 
- and provides flat response. 

Treble cut, (H) in Fig . 4, shows a 
rounded edge at the start of each wave. 
Treble cut never causes r inging. As 
mentioned previously, the maximum 
trehle compensation illustrated in Fig. 4, 
at 5.000 cps is a boost of 8 db, or a cut 
of 12 db. 

Bass Boost or Cut 

All pictures of Fig. 4 were made with 
1,000-cps input s ignals. The preamplifier 
could be i:et for maximum leass boost of 
14 db at 100 cps or a bass cut of 6 db at 

10 W. B. Bernard, "Distortion in voltage 
amplifiers," AUDIO ENGINEERING, Feb. 1953, 
p. 28. 
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the same freque11cy . Thus these pictures 
give information as far away as one 
tenth the test frequency, as noted in an 
earlier reference." It is possible, and per­
haps adv isable in some cases, to' check 
bass response with a lower sawtooth 
frequency, such as 100 cps, which would 
indicate response down to 10 cps. 

To obtain flat bass response, another 
experimental method is fo llowed. Bass 
frequencies below 100 cps are largely 
affected by the output transformer in­
ductance, and also the interstage co,up­
ling capacitors and g rid resistors. It is 
convenient to find values of coupling and 
bypass capacitors, as well as resistors, 
from a manual.u However, if low bass 
tones are required, larger capacitor 
values are recommended. The charts are 
based, at 100 cps, on a r esponse of 70 
per cent for heater-type pentodes. 80 per 
cent for heater-type triodes, and 90 per 
cent for phase inverters. It is not desir­
able to increase resistor values, usually. 

It is possible that better quality in the 
output t ransformer is indicated. for low 
bass tones. As before, the goal has been 
reached when the sawtooth shows a 
straight line response at the loaded out­
put terminals, for flat response. 

A caution should be sounded here: 
some years ago bass-boost circuits in ­
cluded an iron-core inductor. These are 
undesirable from a high-fidelity stand­
point mainly because of their non-linear­
ity. All pictures in this paper dealing 
with boost and cut were taken of resis­
tor-capacit{)r boost and cut circuits. 

Square Waves for Transien.ts Display 

Traditionally, transient response has 
been tested with square waves, because 
each wave starts with a burst of energy .. 
a steep wave front. This front jHcludes 
high-frequency components, higher than 
can be heard with a human ear. A fast 
rise time is a transient, present in both 
square and sawtooth waves. Some au­
thorities'" 13 say that the attack and de­
cay times of sounds largely determine 
their tonal quality, rather than their 
harmonic content. 

11 "Receiving Tube Manual," RC-17, 
1954, pp. 258-267; Radio Corp. of America. 

12 F. Langford-Smith (ed.) "RadiotrotJ 
Designer's Handbook", 4th Ed., ( 1953) p. 
619. Radio Corp. of America. 

1 3 T. Powell, "Phase band width", 
(letter) , AUDIO E NGINEERI N G, June 1949, 
p.6. 

.000 

Tests for frequency response de­
scribed above can be performed almost 
as well with square as with sawtooth 
waves. The blind spot in a square wave 
is its fai lure to show overloading. It is 
well known that an overloaded push-pull 
amplifier makes square waves out of in­
put sine waves. For this reason a good­
looking square wave may be obtained 
when the amplifier is overdriven." 

Figllre 7 shows pictures of voltages 
across the output resistor, using the 
same amplifier, first for square- and then 
for sawtooth-wave inputs, each at 1,000 
cps. This amplifier, which will be de­
scribed further with regard to Fig. 6, 
"rings" when there is a capacitor of less 
than .006 !A.f across the feedback resistor. 
For the square wave, the amplifier is 
overdriven in (A) and (B) of Fig. 7, 
but no difference is shown in the picture. 
The amplifier just cannot ring, cannot 
go any further positive or negative. 
Contrast these with (C) and (D) where 
the normal output of the amplifier is 
being supplied to the load. In (C) the 
sharp peaks show ringing. These peaks 
are complefely eliminated when .006 /If 
is used, with the result shown in (D). 

Overloa"ding and Power Measurement 

Overloading shows as a flattening of 
the top and bottom of the sawtooth jn 
both (E) and (F) of Fig. 7. As in the 
square wave, both these figures are alike. 
the ringing cannot occur because the 
amplifier is del ivering its peak output. 
The major difference between the re­
sults of square and sawtooth is that 
overload is shown only by the sawtooth. 
This is an important difference, its in­
formation is useful. 

For instance, measurement of maxi­
mum power output is simple with a saw-

14 The word overloaded, is often used 
when overdriven would be a better choice. 
For example, as the input voltage is gradu­
ally increased the output voltage increases 
proportionally, until maximum "clean" out­
put is reached. Then if the input voltage is 
further increased, it usually overdrives the 
output stage. This means that only part of 
the wave is reproduced, the rest is clipped. 
This is one way to tell what part of an 
amplifier is overdriven-the single-ended 
early stages normally show clipping of only 
one peak, while push-pull stages (inclu<i­
ing driver stages) show clipping of both 
top and bottom peaks. 

006 .000 006 

Fig. 7. Overload and 
rated load. (A) to 
(0), square waves; 
(E) to (H), sawtooth, 
each 1,000 cps. Spires 
show only at rated 
load or less. 

• • • • (A) (6) (C) (0) 

• (E) (F) (G) (H) 
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$179.50 • 

"ftn,.iitiud'l"inhlFnr4i~arl by the exclusive 

I micro-meter I 

PILOT RADIO CORPORATION 37·06 36th ST., LONG ISLAND CITY 1, N. Y. 
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tooth wave. In addition to the equipment 
hown in Fig. 2, an a.C. voltmeter is 

connected across the load resistor. Any 
of severa l kinds of audio-fr equency volt­
meters is suitable, but its k ind must be 
known, as the readings vary with differ­
ent types. The importance of knowing 
the type is illustrated in F1:g. 8. Practi ­
cally all a .C. voltmeters are calibrated so 
that they read the same wi th a si ne-wave 
signa l. This is not true fo r most other 
wave shapes. 

On Fig. 8 the left scale represents the 
meter indication in volts for sawtooth 

SINE EQUIVALENT, rms VOLTS 
0 1 2 3 4 5 6 7 6 9 10 

14 
/ 

1/ 

12 
/ 

/ 
If) 

'::i 10 1/ ~ ~ 
0 

~~7-> I-
a; </.'<; v'l' 
w 6 ,,'" ~'I'f. ~ ~ f- ~ w ~~1~f~7 ::; «-",'I' VO":,,?)N,,,:::_ 
z 6 7<.:J.~ ~«-~~~ >-
0 

c.o /1 -.\ ~~t Q~~ 
z 4 
i5 / .# ~~~\~~ 
« w 1/ A V ~ I a: 2 

l& ~? IJ 
olk' I III I 

0 5 10 15 20 25 30 

PEAK -TO-PEAK, SAWTOOTH VOLTS 

Fig. 8. Mete r indications for sawtooth waves. 
Th ree common types of meters indicate dif­
ferently because of their characteristics and 
calibration. Example : line up 20-vo/t peak-to­
p.eak sa~tooth (bottom sca le) with 7.07-vo/ t 
sine eqUivalent (top scale); a rectified-average 
meter (dashed line) would show 5.0 vol ts (left 
s~a/e), a thermocouple meter 5.8 volts (dotted 
Ime), and the VTYM 7.07 volts (double line ). 

waves. Straight line g raphs show values 
for different types of meters : solid line 
fqr true peak meter, double line for the 
usual VTVM which indicates peak volts 
but is calibrated in rms sine-wave equiva­
lent, dotted line for thermocouple nns 
meter, and dashed line for rectifier 
meter. The bottom scale is marked peak­
t?-peak sawtooth volts, the top scale rms 
Sl11e-wave volts. Before describing meas­
urement s these check points might be 
noted: a peak-to-peak sawtooth voltage 
of 20 has the same maximum and mini­
mum as a sine wave having an nns value 
of 7.07 volts. Connecting these two 
values we find that the reading of the 
rectifier meter will be 5.0 volts, the ther­
mocouple 5.8, an d the VTVM 7.07. The 
peak meter would read 10.0 volts, half 
the peak-to-peak of 20 volts. 

The procedure for determinino- the 
overload point, using a sawtooth, is: 

1. Incr~ase the ~ain of sawtooth input to 
amplifier, until CRO shows clipping of 
top and bottom, as in (E) or (F) of 
FIg. 7. 

2. Reduce the gain unti l the wave just 
berrins to show a sharp corner such as 
(E) in Fig. 5. ' 

3. Read voltmeter across load resistor; 
for example, 5.0 volts. 
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4. Convert to equivalent sille volts, using 
Fig. 8. If a rectifier meter, the 5.0-volt 
reading shows that the sawtooth volt­
age is 20 peak-to-peak, and as noted 
earlier, which has the same maximum 
and minimum as a sine wave of 7.07 
volts rms. With other meters use ap­
propriate graph and resulting values. 

S. Assume now that this voltage is across 
an 8-ohm resistor load, Fig . 2. The 
amplifier overloads, or is overdriven. 
if more than the rms eq uivalent of 
7.07 v sine wave is impressed. Thus 
·the maximum clean output is E 2/ R = 
7.072/ 8 = 6.3 equivalent sine wave 
watts. This is the item of interest. 

Sawtooth Waves also Contain Transients 

Sawtooth waves have a fast rise time. 
once per cycle, compared with the double 
transient of a square wave with the same 
freque~cy. ~n amplifier wh ich shows up 
well With s~ne waves over a wide range 
of frequenc ies, even those above audibil­
ity, sometimes "rings" when tested with 
waves having fast rise times. 

Figure 6. sho",:s a series of ringing 
tests .. For thiS senes the am plifier output 
t~rml~als have no load, just the negligible 
?Igh I~pedance of the osci lloscope. The 
l11put .s lgn~l was 10,000 cps for a ll pic­
tures 111 Frg. 6. The amplifier is conven­
tiona!: 6SJ7 pentode-connected voltage 
amplifier, 6J5 split-load phase inverter, 
push-pull 6L6 pentode-connected power 
output tubes, and a good output trans­
former. The feedback is 600 ohms from 
the 8-ohm output tap to a serie!l resistor 
of 10 ohms to ground, as part of the 
6SJ7 cathode bias resistor. The improve­
ment due to adding capacitance across 
the feedback resistor is shown progres­
s ively, until with .006 I-lf the waves are 
sharp and normal. This capacitor par­
allels the 600-ohm feedback resistor with 
a capacitive reactance of 295 ohms at 
the ring frequency of 90,000 cps. 

Perhaps the no-load test ing just men­
tioned should be justified. This amplifier, 
after careful construction and testing 
with phono records, was heard to have 
" too sharp" an attack when a full or­
c~1estra was playing loudly. Oscilloscope 
pictures taken across the loudspeaker 
terminals indicated an extra fast rise 
time. Using the sawtooth as input, the 

output looked like (G) 111 Fir;. 6, al­
though at that time no capacitor was 
used. When the loudspeaker was discon­
nected, the ringing effect filled the cycle, 
as .shown in (E). One of the goals of 
amplifier des ign is stability, and when 
the .006-l-lf capacitor was applied as 
noted, this ampli fier was stable even 
with no load. With the loudspeaker re­
connected, it sounded fine on all types of 
musical passages. \ 

Using a resistor for output load is 
standard, and quiet, but a loudspeaker 
should certainly be tri ed before the am­
plifier can be said to be satisfactory . A 
severe test is to remove a ll load, as men­
tioned for the pictures of Fig. 6. Many 
amplifiers will then ring. If a multi­
speaker system is planned, by a ll means 
use . all dividing networks and speakers, 
and put the sawtooth waves through the 
complete set-up, watching the oscillo­
scope pictures of the voltage across the 
amplifier output terminals. It is not nec­
essary to use fu ll power, though a full 
volume sawtooth of 100 cps is the "best 
darned str inged instrument you ever 
heard" (maybe). 

. It is informative to watch oscilloscope 
pictures of the voltages across the 
woofer, and then across the tweeter 
either with or without boost or cut' 
us ing sawtooth waves as input. The re~ 
suit, as yOl\ would expect, is that even 
when the amplifier is set for flat re­
sponse, the woofer voltages indicate bass 
boost, (G) in F ig. 4, and the tweeter 
voltages show treble boost, (I) . 

Do not use an all-capacitor output 
load. This is a super-ringing combina­
tion wh ich may wreck your output 
transformer, power tubes, and other 
components. 

Appendix 1. Sawtooth Oscillator Circuit 

Figure 3 is the sawtooth oscillator cir­
cuitl 5 . The 884 tube generates sawtooth 
waves ";t a frequency determined mainly by 
two resistors and one capacitor. Thepoten-

(Continu,ed on page 89) 

15 "Radio Amateur's· Handbook" 25th 
Ea., (1948), Fig. 16-26, p_ 489. ' 
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40mo 

Fig. 9. Squ~re wave g enera~o.r. Note double d.c. power supply X to Z; center-topped at Y, 
uS ing separate rectifie r tubes. Values shown fo r 100, 1,000, and 10,000 cps. 
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THER .E'S NO 

SPEAKER 
SYSTEM 

'LIKE IT ... 

-A~ ... 
THE 

NEW STYROCONE SPEAKER 

at NEW YORK ... 

at BOSTON 

IN 

400% INCREASE IN EFFICIENCY 

EXTENDED SOLID BASS . RESPONSE 

SEE and HEAR 

AUDIORAMA 1954 

Room 535, Hotel New Yorker, New York. 

October 14, 15, 16, 17 

NEW ENGLAND HIGH-FIDELITY MUSIC SHOW 

Room 330, Hotel Touraine, Boston, Mass. 

October 22, 23, 24 

deMARS ENGINEERING & MFG. CO., 

AUDIO • OCTOBER, 1954 

360 MERRIMAC ST., LAWRENCE, MASS. 
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c9--7~~ 
President - The Pentron Corporation 

Largest Exc lusive Manufacturer of Tape Recorders 

REASONS WHY MR. IRVING ROSSMAN USES 
STERLING PERFORMANCE I 

Encore is the newest of all record~ 
ing tapes ... scientifically devel­
oped for brilliant, artistic sound 
reproduction. 
LABORATORY QUALITY I 

Every inch of Encore Tape is 
precision-tested and laboratory 
bonded for uniformity, freedom 
from noise and distortion, and un­
varying output from reel to reel. 
EXCLUSIVE SCIENTIFIC 
MANUFACTURING PROCESSES I 

These insure optimum sensitivity, 
without loss of quality, adherence 
of oxide coating, maximum tensile 
strength, longest shelf-life and 
splice-ability. 

BUlL T--IN CONVENIENCE 
AND EXTRA VALUEI -

Without e~tra cost, Encore Tape 
provides the "extras" needed to 
preserve superior audio perform­
ance. Every reel is packed in a 
polyphane bag, with spliced color­
coded leader for extra cue time, 
and 5 full inches of Encore splic­
ing tape - a complete recording 
package! RECORDING 

Developed and manufactured by 
the Electro-Magnetic Products Division, 

TECHNICAL TAPE CORP., Morris Heights, New York 53, N. Y. 
D istributed i n Canada by Canadia n Technical Tape, Ltd .• 5541 Papin ea u Ave .• Montrea l 

Encore means more in recorded results - Just try it! 

* IMPORTANT! Encore is not a pre-recorded tape. Treasure Tapes are not for sale, except 
as a demonstration of the recording quality you can obtain using your own tape recorder. 
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•• THE ULTIMATE #I •• PRESENTS A UNIQUE IDEA ... 

Bncorf} f/Je fJ 
firsto lensure 

Simply stated-this is an excerpt duplicate of 
the actual master tape from which one of the 
finest high fidelity records now on the market 
has been made... . 

WESTMINSTER'S 
magnificent recording of the 

1812 OVERTURE 
by 

TCHAI KOVSKY 
played by the London Symphony Orchestra 

Conducted by Hermann Scherchen 

Of the more than 12 long playing versions of this 
beloved music which are now available, we have no 
doubt that a huge percentage of the public and experts 
alike will consider this the finest! Westminster's entire 
reputation and meteoric success have been built upon 
recordings of such startling musical quality and real­
istic, "balanced" reproduction.! 
Now-to prove the superiority of Encore over all other 
recording tapes, regardless of price - we offer you a 
full 9-minute excerpt from this Westminster Album, 
made on the same tape recorder which processed the 
original master with a frequency response to 15,000 
cycles! This Encore "Treasure Tape" is not "for sale" 
in the ordinary sense. Its purpose is to prove that you 
can obtain excellent results with your own' tape 
recorder, on Encore Tape. 
If you are fortunate enough to have a record player 
and a tape recorder, buy the Westminster Album, No. 
WL-5282 and enjoy the full 50 minutes of music it 
contains. Then compare the sound with this Encore 
Treasure· Tape. You will never tire of the experience! 
Play the Treasure Tape and compare the sound with 
any other tapes you have used. Let the Encore 
"Treasure Tape" be the yardstick to measure the 
results you can achieve with your own tape recorder, 
on Encore Tape and Encore Tape alone! 

The series of Treasure Tapes (this is the first) are not 
for sale in any other manner than as stated in this 
advertisement. Go to your nearest high fidelity dealer 
and ask for one. It will cost you 50¢, which is return­
able, on the purchase of any standard reel of Encore 
Recording Tape. If your dealer cannot provide the 
Treasure Tape, or is "sold out", mail the coupon. Send 
no money. We will supply a list of dealers who will be 
glad to serve you with this and all future Treasure Tapes. 

We invite you to hear the first Encore Treasure Tapes 
at the New York Audio Fair - Hotel New Yorker, 
Room 551, with the compliments of Technical Tape 
Corporation and Westminster Recording Co, 

You pay only 50¢ 
returnable (if you wish) 
with the purchase of a stan­
dard 5",7" or IOY2" reel of 
Encore Recording Tape­
the same quality as your 
Treasure Tape. 

A memorable 
achievement on tape 

... NOT for sale 
in any other manner, 

at any price! 

TECHNICAL TAPE CORP. 
Morris Heights 
New York 53, N. Y. 
Gentlemen: 

An excerpt from 
the master tape 
of Westminster 
Recording Album 
#WL5282 contain· 
ing: 1812 Overture 

Romeo & Juliet 
March Slav 

Please send me a list of dealers who carry 
the series of Encore Treasure Tapes. 
Name: ____________ _ 

Address:---~-------

City: Zone: __ State: __ _ 
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Equipment Report 
Crestwood 401 Tape Recorder and 402 Power Amplifier and Speaker com­
bination-Fairchild 280 Transcription Arm-Laboratory of Electronic 
Engineering "Catenoid" Loudspeaker-Pilotone AF-860 AM-FM Tuner 

l- I WEPROhuc~,JNI I~J6~ AMlpEJ I--
I- NO. 5563 ALIGNMENT TAPE 
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POWER OUTPUT - WATTS 

SALES OF TAPE RECORDERS have been re­
ported to be in the vicinity of 250,000 
units so far this year, with, a total of 

375,000 units expected before the year is 
over. And while we have not overlooked 
the importance of this branch of the audio 
industry, we have felt that the average non­
professional machine was not capable of 
providing the quality of sound reprocluction 
that would be demanded by the serious 
hi-fi hobbyist. 

Any good tape recorder that can stay on 
the market for a length of time is capable 
of giving a great amount of entertainment 
to the average user, and for many applica­
tions of recorders, they are perfectly ade­
quate. But with the quality obtainable from 
LP records as high as it is, it is doubtful if 
the music lover would continue to be satis­
fied with the average machine if his prin­
cipal use was for the recording of music. 

Chief among the objections is the inabil­
ity of many of the non-professional machines 
to reproduce a high-quality tape with a fre­
quency response that is in keeping with the 
original recording. Conversely, of course, 
the man with a professional machine can­
not exchange tapes comfortably with his 
less fortunate friend who must be content 
with something less than the best. We are 
happy to say that this condition is rapidly 
being alleviated, and that more and more 
machines are being introduced with equali-

zation that more closely matches the pro­
fessional machine. (We still have to cope 
with the problem presented by the lack of 
standardization among the professional ma­
chines, but the differences are not beyond 
solution with fa irly simple equalizer cir­
cuits) . 

The Crestwood 401 recorder which was 
recently tested appears to be capable of 
matching standard professional curves well 
enough for all but the most rigid profes­
sional requirements. Using a standard Am­
pex A lignment Tape, No. 5563, measure­
ment of the output was made, with the 
result shown in the top section of Fig. 1. 
The TON E BALA NCE control was set at the 
center of its rotation, which is not exactly 
correct for the Ampex tape, but it is the 
setting that the user would consider normal 
until he became thoroughly conversant with 
its action. The high-frequency tip-up would 
be an advantage in many cases, however, 
but for accurate reproduction, it would be 
desirable to adj ust the TON E BALANCE con­
trol. The second curve in the top section of 
Fig. 1 shows the effect of feeding a con­
stant voltage signal into the RADIO jack, re­
cording on the tape, and playing back to 
the OUTPUT jack. Here again it is seen that 
the high-frequency equalization is some­
what more than normal, but with suitable 
setting on the TONE BALANCE control, the 
playback can be made within ± 1 db from 

Fig. 1 (left) . Performance curves for the Crestwood 401 recorder and 402 amplifier and speaker. 
Fig. 2 (below). Schematic of the recorder amplifier. Its power supply is on a separate chas~is, 
and furnishes d.c. to the heaters of V, and V2, as well as a .c. for the other heate~s and plate 

power to the entire amplifier. 
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MICROPHONES 

Frank L. Capps & Co., pioneers in AUDIO, bring you two 
new quality dynamic microphones which, like the CAPPS 
CONDENSER MICROPHONES and CAPPS RECORDING 
STYLI, set standards of performance which few can match. 
Model DM 2050 OMNIDIRECTIONAL DYNAMIC 
STUDIO MICROPHONE. 
This instrument is especially suited for reproducing with 
a high degree of fidelity and brilliance large sound bodies 
- orchestras, choirs, organs, etc. Frequency response 50· 
15,000· c.p.s., 50 Ohms impedance. 
Model DM 1060 DYNAMIC NON DIRECTIONAL 
MICROPHONE. 
A less expensive version of the DM 1050 STUDIO micro· 
phone suited for small orchestra use, high fidelity enthu· 
siasts, etc. Frequency response 50·10,000. c.p.s. - 60 Ohms 
impedance. 

FRANK L. CAPPS & CO .. Inc. 
AUDIO • OCTOBER, 1954 

20 Addison Place Valley Stream, N. Y. 
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the input. The TONE BALANCE control is not 
a tone control in the usual sense, as can be 
seen in the center section of Fig. 1. It wi ll 
provide adequate boost or cut to the high 
frequencies only-which is where they are 
needed in most cases-to enable the user to 
obtain a satisfactory tape. Feeding a con­
stant voltage signal into the PHON a jack 
resulted in the lower curve in the center 
section of Fig. 1. This will permit the user 
to dub phonograph records onto tape with­
out using any additional equipment, if he 
wishes, with the assurance that the equali­
zation is a reasonable compromise with 
current LP recording curves . 

All these measurements were made at 7Y, 
ips, since it is not felt that lower speeds are 
ever satisfactory for high-quality music 
reproduction. In spite of that, however, 
measurements at the 3:v,i:-ips speed indicate 
that the recorder would provide satisfactory 
response to at least 6000 cps at this speed 
suitable for those applications where th~ 
original signal was of itself not of true 
"high-fidelity" quality. 

The recorder itself-shown in schematic 
form (without its power supply) in Fig. 2 
and pictorially in Fig. 3-is easy to handle: 
A function switch selects the source of the 
signal being recorded-radio, microphone, 
or phono pickup--or, in another position, 
playback. At all of these settings, the mon­
itor signal is fed to the phones, permitting 
the user to start or stop the recorder at 
wi ll so as to eliminate undesired announce­
ments or other material. An indicator tube 
shows the recording level, and an interlock 
button precludes switching to RECORD acci­
dentally. Even the speed control requires 
the use of a coin, which uiscourages inad­
vertent operation of the control unless it 
was actually desired. Separate controls 
vary record and playback gain so that once 
correct settings fo r these are found they 
may be left in place during subsequent play­
back or recording operations. 

A low-microphonic 5879 is used i"n the 
firs t stage, and d.c. is furnished to the heat­
ers of both first and second stages. A n in­
put signal of 1.0 volts is sufficient for fu!! 
modulation from the RADIO input, and a sig­
nal of only .003 volts is required at the 
phono jack for full modu lation. Line power 
requirement is 170 watts. 

Using the 250-cps signal on the Ampex 
tape for standard operating level, the out­
put signal is 1.38 volts at maximum setting 
of the playback control. 

Mechanical Features . 

The tape transport mechanism appears to 

J 

Fig. 3. The Crestwood 401 and 402. 

be sturdy, and flutter is below the audibility 
level on average material. Fast-forward 
time for a 1200-ft. roll of tape was clocked 
at 1 minute and 33 seconds, with only 1 : 27 
being required for rewind. All inputs except 
the microphone jack are on a panel at the 
back of the case; microphone and monitor 
jacks are on the top of the panel. The out­
put jack, power-line receptacle, and line 
fuse are also at the back, but on another 
panel, providing good isolation between in­
put circuits and output and power connec­
tions. The unit is housed in a portable case 
9Y, in. high, 13Y, in. deep, and 16 in. long. 
The chassis and the associated power sup­
ply can be remounted in a furn iture cabinet 
quite simply. 

Amplifier and Speaker 

Housed in a companion case and designed 
for use with the recorder is a 10-watt am­
plifier and an 8-in. loudspeaker, model 402. 
The two .units together provide a <;omplete 
syste~l WIth. somewhat better sound quality 
than IS pOSSIble when the speaker is housed 
in the same case with the recorder. The 
bottom section of Fig. 1 shows the 1M dis­
tortion c~rve of the <l:mplifier-frequency 
response IS not shown SInce it is flat within 
± 0.5 db from 20 to 20,000 cps. Listening 
tests show that the lowest usable outp'ut 

J., 
PART ~:iO 

[ X TENDED 
RANGE 

oYNAMIC SPEAKER 

L/f'~-----. .~ 

6 .. :=3 TO AL.L 
HEATERS 

11 7 ... 
60~ 

occurs at around 80 cps, with some cabinet 
vibration below SO cps. Peaks can be heard 
at lOS, ISS, and 190 cps, in addition to one 
at 80 cps, and the highest usable frequency 
is 12,500 cps-which is considered good 
throughout for the size of the case. The 
amplifier, shown schematically in Fig . 4 
is provided with an OUTPUT jack which cut~ 
off the internal speaker when an external 
speaker is plugged in. For I-watt output, 
an input signal of 0.75 volts is required. 
The two instruments are shown together in 
Fig. 3. 

Among the advantages of this combina­
tion is the possibility of using the amplifi er 
and speaker, a long with the recorder unit, 
as a P A system, recording simultaneously 
if desired. Many users would require only 
the r ecorder unit, however, preferring to 
use the power amplifier and speaker of 
their present hi-Ii system for home use, and 
thus eliminating the need for duplication of 
power amplifier and speaker in the recorder. 
The flexibility of the entire system would 
undoubtedly be considered an advantage by 
many, and like the usual home music sys­
tem, one need only buy those parts which 
are required to have whatever kind of serv­
ice he wants. 

FAIRCHILD PHONO 
EQUIPMENT 

SINCE ITS INTRODUCTION to the hi-fi field 
a relatively short time ago, the Fair­
child 215 and 210 cartridges have 

achieved good acceptance by users. With 
the further introduction of the 280 Series 
transcription arms and the Model 826A 
plug-in transformer, more users are likely 
to become acquainted with the line. 

One of the problems in the use of the 
215 pickups has been that the output im­
pedance of the cartridge is low, with a con­
sequent low output voltage, usually of the 
order of .003 volts. 'While this does not 
del-nand the use of a transformer, most pre­
amps do not have sufficient gain to provide 
adequate output for home use without un­
du ly high settings of the volume control 
and the accompanying high hum and noise 
level. Transformers have been available 
heretofore, but they required some fitting 
into the chassis, and were relatively cum­
bersome to use for this reason. The new 
826A transformer el iminates this problem. 

Fig. 4. Schematic of the amplifier used in the Crestwood 402 power amplifier and speaker unit. 

It has long been recognized that the 
pickup arm has an important effect upon 

( C ontinlled on /Jag e 54) 
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/:iIGH FIDELITY MAGAZINE 549-50 Audio Fair Exhibitors The Publishing House, Great Barring­
ton, Mass. 

HARVEY RADIO <::OMP.A NY, INC. 631 
103 W. 43rd St., New York 36, N. Y. 

P roducts: Gomplete hi-fidelity home music 
systems and components; tape reoorders; 
radlO parts and broadcast s u pplies. 

IN ATTEN'DANCE 

Harvey E. Sampson 
Roy Neusch . 

HAYDN SOCIET;Y, INC. 

Abe Kobrin 
James Carroll 

539 
30 Huntington Ave., Boston, Mass. 

P roducts: F in!! hi -fidelity phonograph 
records. The most complete history of 
music on records, Anthologie S onore. 

IN ATTENDANCE 

Thomas R. Crowder 
Bernard G. Schwartz 
Douglas H. Duel' 

W ill iam Lerner 
Lou ise Goodman 
J ud ith Smith 

Produ cts: The Magazine for· Music Lis­
te-ners, audiophiles, hi-fidelity enthusiasts 
-for all, in short, who listen to music 
in their homes. 

, , IN ATTENDAN CE 

Charl~s . Fowler 
John' 1\1:. Conly 
"'"arren n. Syer 
M. E. Pickett 

Roy H. Heopes 
Roy F. Allison 
Fred ,C. Michalove 
James Hinton, Jr. 

INTERELECTRONICS CORPORATION 620 
2432 Grand Concourse, New York 58, 
N. Y. 

P roducts: New "Coronation" 40-watt 
amplifier; New "Coronation" preamplifier 
with power supply for FM phono pickup 
and I6-mm sound projector photocell; 
"Coronation" Supra-Linea r amplifier; 
"Coronation" consolette preamp-equalizer; 
"Staticloth" record cleaning cloth. 

Authoritative and 
Enlightening ... 

AUDIO Ack nowledged the Leading Publication 
in the Field 0/ Sound Reproduction 

I f you are novice, hobbyist, experimenter, or engineer .. . if 
you are a lover of music •.• and in pursuit of sound, undis­
torted ... AUDIO will be your faithful, reliable companion 
all the way. You will find no more pleasureable and stimu­
lating reading than there is in AUDIO; absorbingly inter­
esting material, valuable and authentic data, workable de­
tailed instructions ... all comprehensively and yet 
practically presented. 
"What to Do" and "How to Do" will guide your every move 
through this thr illing experience we call Audio. 
Each new issue brings New Ideas, New Slants, and Latest 
Developments ... rponth in and month out . . . twelve times 
a year. 

BE SURE to get your copies REGULARLY. 

MAIL this Coupon NOW 
I 

-----------------------------~ 

AUDIO 
Box 629, Mineola , N. Y. 
Enclosed is 0 Check 0 Money Order for $$-- - -------­
Please send a copy of e ach new issue of AUDIO for t he next o 12 months; 0 24 months to : 

Please Print Name ___________________________________________ _ 

Address __________________________________________ __ 

City ________________________ Zone _____ State ________ _ 

Subscription price : U.S.A .• Possessions. Canada and Mexico : 
1 year $4.00 ; 2 years $ '7.00, all other countries $5 .00 per year 

2 ____________________________ ~ 

IN ATTENDANCE 

1\1. H. Pintell 
R. H. Pinteil 
Leonard Zlowe 

W a lter BruHet 
A ldo Caporetti 

INTERNATIONAL ELECTRONICS 
CORPORATION 533 
147 Parkhou se St., Dallas, Texas 

Products: F-M wide-range loudspeakers 
for home music systems, electronic or­
gans, and theaters. 

IN ATTENDANCE 

J . A. Frazier 
Edmond A. May 

Marty Bettan 

INTERNATIONAL SCIENTIFIC INDUSTRIES 
CORP. 739 
3101 42nd St., Minneap olis 6, Minn. 

Produ cts: Tape Recorder. 

IN ATTENDANCE 

John O. Fundingsland John D. Goodell 

JENSEN MANUFACTURING CO. 518-19 
6601 S. Laramie Ave., Chicago 38, Ill. 

P r oducts : Imperial Reproducer, Tri-plex, 
Triaxial sppakers; coaxial speakers; Du­
ettes, cabinets, etc. 

IN ATTENDANCE 

Louis W. Selsor 
Karl Kramer 

Horace L. White 

KARLSON ASSOCIATES, INC. 720 
1483 Coney Island Ave., Brooldyn 30, 

N. Y. 
Products: Ultra-Fidelity en closures. 

IN ATTENDANCE 

John E . Karlson 
Anne G. Karlson 
Wayne Green 
Jordan Polly 
Irma Cohen 

KLiPSCH & ASSOCIATES 

Jim Picl<ett 
George Brown 
Sage Mackay 
E lli e Li t tlefie ld 
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P. O. Box 64, Hope, Arkansas 
P r oducts: KlipR"horn, a corner-horn loud­
speaker; Shorthorn. 

IN ATTENDANCE 

Paul W. Klipsch Mrs. E va Belle Klipsch 

KRAL PRODUCTS 743 
] 704 Walnut St., Phila delph ia 3, Pa. 

P r oducts : Rek 0 K leen Record Brush . 

Rubin Levin 
Alex Karlan 

IN ATTENDANCE 

Harold Weinberg 

LABORATORY OF ELECTRONIC 
ENGINEERING 548 
413 L Street, N.W., Washington 1, D . C, 

Products: L.E.E. Catenoid Loudspea kers, 
L.E.E . . Fantasia Speal<ers; Medical E lec­
tronics; Instrumentation. 

IN ATTENDANCE 

H. Peter Meisinger John Safer 

LANGEVIN MANUFACTURING CORP. 734 
37 W. 65th St. New York 23, N. Y. 

P r oducts{ Amplifiers; power supplies; 
transformers; reactors. 

IN ATTENDANCE 

Donald S. Morgan 
Robert Edw:lI'ds 
Geol'gp D. Schatz 
F . K . Hanidnson 
F. J. Neidig 

_ Donald E. Barth 

Leroy Bremmer 
Rr,be l·t Scott 
Nathan Paulson 
A lbert Sch neider 
J ohn Meeha n 

JAMES B. LANSING, SOUND, INC. 731 

2439 F letcher D r ., L os A n geles 39, Calif. 
Products: Loudspeakel,'s. 
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GENERAL ELECTRIC COMPANY 531 
R T VD #5-Electronic s P a rk, Syracuse, 

~roXucts: F u ll lin e of hi-fidelity equip-

m ent. IN ATTENDANCE 

T. J . Nicholson 
1\11. E . W ood wor t h 
N R. Biblw 

F . Begu in 
C. H. D onnel ly 

G & H WOOD PRODUCTS CO. 
(CABINART) 719 

75 N. 11th St., Brookly n 11, N . Y. 
Products: KlipRch R eb el V-Also l ou~­
s peak er en c losu res a nd equipment cabI ­
ne ts f or hi-fide li t y insta lla tion s. 

IN ATTENDANCE 

Sidney H er b s tma n 
Geor ge Ge tzels 
Oscar Kra u t 

H a r old Blu men s t ein 
P a ul Klipsch 
J ay Car ve r 

GOODMANS INDUSTRIES LIMITED 637 · 

215 E. 37th St., N ew York .16, N . Y. 
Products: L oud s peak er s: AXIOm 22 Marl, 
II; Axiom 150 Ma rk II ; Axiom 80 ; Axiette 

101. IN ATTENDANCE 

Ed Straw 
Sydney Wimpie 
Mort W impie 

A. W . P leasanton 
R. P fe ffe r 
W m . H a big 

GRAY RESEARCH & DEVELOPMENT· CO., 
INC. 503 

658 H!llia r d St .• Ma n ch ester . Conn. 
Products: The fin es t a u d ' o equipm ent for 
h om e a nd broa dcast u s e including t h e 
Gra y tra nscription tone a rms a nd equa l­
izer s . 

IN ATTENDANCE 

New la nd F . Smith 
Ches te r B . H a yes 

Ch es ter A. Snow 

GROMMES DIY. OF PRECISION 
ELECTRONJCS, INC. 520 

91-01 King A ve .• Fra n k lin P a rk. Ill. 
Products: Comple te line of hi- fidelity 

a mplifie r s . 
IN ATTENDANCE 

V'V' ll11a m S. Grommes A lb ert A. H a r t 

ADOLPH L. GROSS ASSOCIATES, INC. 732 

23 Par k place. New Ynrl, 7. N. Y. 
Products: M i racord XA 100 record c h a nger. 
Miraphon XM 110 record p la y er . 

IN ATTENDANCE 

Milton D. T h ll ib e r g 
Ger s han T . T h'a lb erg 
Tja rd Schmidt 

A dolph L. G r oss 
Lew A b eles 
S. Sass 

HACK SWAIN PRODUCTIONS 505 

AAA-Carey B ldg. B ox 2384. Sa r aso ta . 
F la. 

Products: MUSIKON T a p e. 

IN ATTENDANCE 

Hack Swain Mrs. Ma rie Swain 

HARMAN-KARDON, INC. 708 
52 W . Houston St .• N ew Y ork 12. N . Y . 

Products: AM-FM tunel's; amplifiers; 
"Festi val" c ombined AM-FM tuner -pre ­
a mplifier -power amplifie r . 

IN ATTENDANCE 

Sidney Harma n 
Sidney H echt 

R obert Furst 
Ma rtin Aver bacl1 

HARRISON HIGH-FIDELITY RECORD 
CATALOG & RECORD (and Sound) 
RETAILING. 609 

274 Madison Ave .• N ew York 1 0. N . Y. 
Products: T he Harrison Hig h F ideli t y 
R ('cord Catalog; R ecord (and Sound) R e­
tailing. 

IN ATTENDANCE 

N ell F . Harrison 
Ralph Freas 

H a rry S h epa rd 
Ben Lebow 
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MOST COMPATIBLE LINE OF 
MATCHED HI-FI COMPONENTS 
.. . in the industry today! 

FROM stylus to speaker General Electric designs. 
engineers and manufactures more of its own 

components than any other company. The result : 
matched equipment worthy of the name! 
This co 11/ pletely integrated so1tnd system returns the 
richest reward in vuice and music reproduction 
your high-fideli ty doll ars can ever p urchase. 

R em ember, G.B. is the 17tltttra/ leader in this field 
with its famous variable relucta nce cartridge. 
N o other high quality line is as complete ... 
as preferred . . . as outstanding in performance and 
price as General Electric! People everyw here who 
lis ten once to the comp lete Custom M usic Ensemble 
then look a t its low price tag are convinced G-B is 
the only equipment to buy! G eneral Electric Com pan y, 

Section R 44104, Electronics Park, Syracuse, N. Y. 

Why you should use a G-E Diamond Stylus Cartridge. 

All records cause stylus wear. The resul t : reduced 
record life and performance. Tes ts conducted on 
diamond styli have run hundreds of hours with no 
audible distortion and only highlights OD the styli 
to indicate visible wear. 

/ 

I~ ~_ ::_ c.. -:::". . . . ""~ --.--

Preamplif ier-Control Unit A 1-200 

Power Amplifie r AI-300 

Baton Tone Arms: 
AI-SOO 112" ) AI-SOl 116" 1 

Speaker Enclosure (Blond , Mahogony\ 
or Unfinish ed) A 1-406 

@' G_E 
Variable 

~ Reluctance & '""';',. 
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NEW STANDARD OF PROFESSIONAL TAPE RECORDING 

70 

Now 
for the 

first time 

Write/or 
details and 

bulletin 

•.. a professional tape recorder that offers ~ 

MAXIMUM OPERATING CONVENIENCE 

piUS UNMATCHED DEPENDABILITY 

D ynacord is engineered to exceed the rigid 
requirements of broadcast stations, sound studios, · 
industry and government. Its wide dynamic 
range and many convenient operating features amaze 
engineers and audiophiles alike. Compare 
it in every way with any other professional tape 
recorder and see why D ynacord sets 
the new standard of professional recording. 

Model DTM Tape Transport M echanism, $350 net. 
Model DP-100 Broadcast Amplifier, $150 net.., 
Model DS-I0 Audiophile Amplifi.er, $75 net. 

Exclusive 2-speed, inside-out H ysteresis synchronous 
motor. Direct capstan drive. . 

E xclusive dynamic braking, fast, positive, fool-proof. 
Frequency Response : 50-15,000 CPS at 15 in./ sec. ± 2DB 
Signal to Noise Ratio : better than 55 DB 

THE PENTRON CORPORATION 
777 South Tripp Avenue, Chicago 24, Illinois, Dept.AE-I0 

Canada: Atlas Radio Corp., Ltd ., Toronto 

Largest exclusive makers of tape recorders and accessories 

Hear the "ALL ELECTRONIC ORCHESTRA"-CHICAGO HI-FI SHOW 
Sept. 30-0ct. 2 • NEW YORK AUDIORAMA Oct. 14-17 

Audio Fair Exhibitors 

FEDERAL MANUFACTURING & 
ENGINEERING CORP. 510 
211 Steuben St., Brooklyn 5, N. Y. 

Products: FME tape record er s and acces-
s~ries. 

IN ATTENDANCE 

Robert S. Schla nge ,' 
H erbert Pels 

Bert Carls~n 
Frank Pesca 

FEDERATED ELECTRONICS SALES, INC. 832 
66 Dey St., New York 7, N. Y. 

Products: Franchised distributors for all 
nationally known hi-fi and a udio equip­
m ent. 

IN ATTENDANCE 

Jack Greenspan 
W illiam Kornhauser 
Dan ie l Seymour 

Basil Guerra 
Joseph U. DiBella 
Stephen Urevith 

Ed Hanson Sta n ley Eagle . 
Robert Becker 
Harry Mintzer 

P eter N . Ma rka ntes 

FENTON COMPANY 502 
15 Moore St., New York 4, N. Y. 

Pl'oducts: Tape recorder, record changers, 
Adaphone (remote control h ear ing aid for 
TV) Adaphone pillow speal<er, conveni­
ence speaker, miniature earsets, C-1 UHF 
ccnverter, B-1 VHF booster. 

IN ATTENDANCE 

Charles F. Fenton Charles A. Fenton 
Mrs. Ann Fenton Duris Fra nk 
Abe Kanlg L U0ia k O'Loughlin 
Miss Anne M. Fenton 

FERRANTI ELECTRIC, INC. 837 
30 Rockefell er Plaza, New York 20, N. Y . 

Products: Pickup. 

IN ATTENDANCE 

R. H. D avies M. Dell e rson 
M. J . Pope H. Weiler 

FISHER RADIO CORP. 529-30 
21-21 44th Dr., Long Island City 1, N . Y. 

Products: The Fisher Model 50-A Lab. 
Stnndard Amplifier; Series 50-C Master 
Aud io Control; Model 50-F Hi-Lo Filter; 
Model 50-H Horn: Model 50-LP Phono 
Cartridge; Model 50-ST Phono Cartridge; 
Model 50-PH P,·eamp. Equalizer; Monel 
50-R A~I-FM Tuner; Model 70-A Audio 
Amplifier; Model 70-RT AM-FM T uner 
with controls; Model PR- 5 Pre -Amplifier. 

IN ATTENDANCE 

Avery R. Fisher 
B en L . Arons 
George P. Mnerkle 
Jnmes J . Pnrks 
Wnit.,r O'Donne ll 
Sid Weiss 

Ray Pfeffer 
L eonard Feldman 
George Meye r 
L ee S eiler 

Paul Braun 

K a y T. Wyman 
T ess Small 

FREED ELECTRONICS & CONTROLS 
CORP. 542 

200 Hud!"on St., New York 13, N. Y. 
Pl'oducts: Tuners, amplifiers, receivers. 

IN ATTENDANCE 

Arthur Freed 
Wal ter Jablon 

Robert Reiss 

GATES RADIO COMPANY 610 

123 Hampshire St., Quincy, III. 
Products: Broadcnst a udio eq uipment· in­
clud ing new Yard control console espe­
cia ll Y designed for TV, broadcasting, and 
r ecording ' new 1955 Dynamote compact 
3-c ha nnel'remote amplifier; new 3-speed 
turntable w i th fully automatic speed 
change for 33 1/3, 45, and 78 rpm. 

IN ATTENDANCE 

J ack Colvin E. J. Wilder 
John Haerle J,. J . Cervone 
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COWAN PUBLISHING CORP. 617 

67 W. 44th St. , New York 36, N. Y. 
Products: Radio-TV Service Dea lers'; CQ, 
T h e Radio Amateu r J ournal; (Maga­
zin es) . Video Speed . Serv ici~~ ". Syst!"ms; 
Radio Amat eu rs Mob Ile Handtiook; Singl e 
Sideb a n d Techn iqu es. (Handbooks) 

IN ATTENDANCE 

H . N . R e izes San fo r d R . Cowan 
Oliv&r .P . F err e ll 
Samuel L . Marshall 
Sanford L . Cah n 

L. J . Ste in e r 
Harold W e is n e r 

DAYSTROM ELECTRIC CORPORATION 
CRESTWOOD. RECORDER DIVISION 

753 Main St., Pou ghkeepsie, N. ·Y. 
Products: Magnetic tape recorders. 

IN ATTENDANCE 

703 

James F. Brehm 
H. H. Hanlon 
Charles R . Frost 
Frank Randall 
Ed Straw 

Morris F . Taylor 
G u s Nelson 
Frank Van Dusen 
Robert Dillinger 
T. C. Smith 

Eyd W impie 
Dona ld Hankins 

Dr. E. A. K e ller 

deMARS ENGINEERING & MFG. CO. 535 
360 Merr imack St. , Lawrence, Mass. 

Products: Hi-fidelity loudspeaker systems. 

IN ATTENDANCE 
Paul A. d eMar s Karl W. Miles 

DICTOGRAPH PRODUCTS, INC.­
HI-FIDELITY MUSIC .DIVISION 834 
95-25 1491h St., J amaica 35, L . I.. N. Y. 

Products: D ic tograph custom-engineer ed, 
packaged H i-fidelity home m u sic systems. 

IN ATTENDANCE 
S. Osserma n S. CukeI' 
J. Merritt A . FrItsche 
P. L ehr 

ELECTRO-SONIC LABORATORIES 728 
35- 54 36th St., Long Island City 6. N. Y. 

Products: Phonograph picku.ps, matching 
transformers, preamplifiers. 

IN ATTENDANCE 
John H. McConnell 
Samuel J . Spector 
Bernard L . Cahn 
Benjamin Pinz 

_ Adolph Frie dma n 
R obert Smith 
George Antonion 
D avid Friedman 

ELECTRO-VOICE, INC. 626 
c;ecil a n d Carroll Sts., Buchanan, Mich. 

Products: Standard U l tra-Linear hi-fide l­
ity ceramic cartr i dges; cryst a l an d ce­
ramic phono-p icku ps and cartridges; 
b"oa!1ca~t, p u bli c add ress, recording, com­
m umcatlUn , amateu r and special p u rpose 
m icrophones; hi - fi d eli ty, fu ll- range lo u d­
speakers; low-, mid-, high- and !'uper­
high-freq u en cy dri vers, cellular and di f ­
fraction h orns, c r ossover net works; 
speaker e n c losures ; broadban d F]'I a n d 
television boosters; public-a ddress lo u d­
srJeakers; eq u ipmen t consoles; Compou nd 
Diffr action Projector s and accessories' hi­
fideli ty ampli fiers and preamplifiers. ' 

IN ATTENDANCE 
A lbert Kah n 
Lawr ence LeKashman 
A. M. W "ggins 
Howard D u rbin 
Howard Sou ther 

ESPEY MFG. CO., INC. 

E verett L eed om 
E u gene Carduner 
S. F leischma n 
S . Holt 

634-35 
528 E. 72nd St., New York 21, N. Y. 

Products: Hi-fidelity AM-FM tuners re­
ceh'ers, and amplifiers; hi-fi d e lity Ilhonos 
an d sou n d repr oducers; hi -fidelity tape 
playback eq ui pment; binau ral reproduc­
ers; binau ral tuners. 

IN ATTE~DANCE 
Edward P. Robinson 
David L evine 
Earl Opt.le 
S. L . Sack 

Nathan Pinsley 
Sol Pinsley 
Robert McKean 

FAIRCHILD RECORDING EQUIPMENT 
COMPANY 526 
Whiteston e 57, N. Y. 

Produ?ts: Moviryg coil cartridges and ac­
cE'ssorle s ; p lug -m t ranscription arm' t u r ­
ret-h~a d t ran scription arm; prea mpiifier­
equa lizer. 

IN ATTENDANCE 
Jay H. Q ui nn 
Robert G. Bach 
L eon a rd Zlowe 

Robert J . Ma rshall 
L ewis G . Whittier 

AU()IO • OCTOBER, 1,954 

e ALLIED'S 1955 30a·PAGE 
CATALOG 

Skt-;,omthe 
world's largest stocks 

of comple"te 

music systems 

and high fidelity 

components ••• 

ALWAYS AVAILABLE 

Send today for your FREE copy of our latest Ca talog. 
It's virtually a complete Sound Exposition, offering America's 
largest selection of matched-component complete music systems, 
as well as all available quality amplifiers, reproducers, 
enclosures, FM and AM tuners, record-playing equipment, 
recorders and the fullest selection of accessories. If it's "anything in 
High F idelity, or anything in the field of Electronics, you'll 
find it in your 1955 ALLIED Catalog-at lowest, money-saving 
prices. Write for your FREE copy today. 

Whether /you make your Hi-Fi selec­

tions in person at our Sound Studios-

0. f.am our calalag-our audio spe­

dalists will help you to select the 

e"uipmeJlI tha i will completely sat~sfy 

your "personul ,listening desires-and 

save you money. 

ALLIED' S ingenious " Auditioners" 

permit listening to every possible com­
bination of audio components to help 

select the very besi for you. 

ALLIED RADIO 
100 N. Western Ave., Dept. 17-K-4 

Chicago 80, Illinois 

World 's leading High Fidelit~ specialists ~ 

--==ei555li, ~ "" iIi~~ 
J 
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:~ 
/KR-5 

Only, 20'~ high, this compact speaker 
. enclosure embodies all of the 

Klipsch-Quality performance 
within its miniature size. It . can 

be wall-mounted, corner-hung, 
praced on a' table, a bench, a shelH q 

anywhere in the hom'e! For 
versatility ... plus performance 

_ . '. plus price , .. there 's nothing 
like it in the world. 

Finished $48.tlO ne~ / 
Utility (unfinished) $33.00 net 

... ,. 

! KR-3 
' Surpassed in performance only by 

the Klipschorn , the KR-3, based upon · 
the same proven pdnciples,is 

en gineered for loudspeakers up to and 
including 15" in diameter, coaX'ial or 

separate, 2 or 3 way systems. 
Outstand ing versatil ity unmatched 

at such low cost. 

Finished $126.00 net 
Util ity (unfinished) $84.00 net 

Audio Fair Exhibitors ' 

BROCINER ELECTRONICS LABORATORY 523 
344 E. 32nd St., ~ew Yor k 16, N. Y. 

Products: l\Jark 12 amplifier; audio control 
c"nter MocJ .. 1 Al 00-CA2; U lt r a -Linear 
plJwer amp lifier, Model UL-1; preampll­
fier-equa Iizel·s. Sel'les AlOO; Model 4 cor­
ner hOI'n; Tram.cendent 3-way cornel' 
h<-rn. Mu rk 30 power ampl ifier and audio 
clJntrol center. . 

IN ATTENDANCE 
Victor Brociner 
A. Stewart Hegeman 

Benja min P illz 

BROWNING LABORATORIES, INC. 742 
750 Main St. Winchester, Mass. 

Products: FI!tI, FM/AM, and Binaural 
tuners. 

IN ATTENDANCE 

G. G. Green R. E, Lonnberg 

• 
CAPEHART-FARNSWORTH COMPANY 846 

3700 E. Pontiac, Fort Wayne 1, Ind. 
Products: Radio-phonograph combina­
tions. 

IN ATTENDANCE 

S. A. Morrow 

CAPITOL RECORDS, INC . 850 
1730 Broadway, New York 19, N . Y. 

P roducts: Hi-fidelity ph onograph records 
. In a 11 categories of - M usic, wi t h special 
emphasis on Full Dimensional Sound 
process. 

IN ATTENDANCE 

William Fowler 
Hal Cook 
John Coveney 
James Chapin 

Dick Linke 
An t hnny 'R ubino 
Don Ovens 

FRANK L. CAPPS & CO., INC. 516 
20 Addison P lace, Valley Stream, N. Y . 

Produ cts : Capps condenser microphones; 
disc recording styli. 

IN ATTENDANCE 
Sa l Gualtieri Richard Marcucci 

Harriet Williams 
Ron Marcucci 

L ewis S. Goodfrte11d 
Gilber t Owya ng 

COLLARO 641 
215 E. 37th St., New York 16, N . y , 

P roducts: Collaro record changers, p lay­
ers, crystals. trans('riptlon turntable, a u to­
matic record combination, and accessories. 

IN ATTE NDANCE 

Sydney Wlmpie 
Edward Straw 
W. E. Habig 
A. W. P leasanton 

Ray Pfeffer 
Mort Wimpie 
W . McAteer 

COLUMBIA RECORDS, INC. 835-36 
799 Seventh Ave., New York 19, N . Y. 

P r oducts: R ecord s; phonog raphs. 

IN ATTENDANCE 

James Conkling 
Pau l Wexler 
Jim Sparling 

CONRAC, INC. 

Bill O'Boyle 
H. Dittenhoefer 
F orr est Price 

721 
19217 E. Foothill Blvd., Glendora, Calif. 

Pl'odu cts: Fleetwood cu stom television 
chassis with complete remote contr-ol. 

IN ATTENDANCE 
J. G. Jones W . J . Moreland 

R. M. A lston L_ D. Adelman 

COOK LABORATORIES, INC. 648-649 
114 Manhattan St., Stamford, Conn. 

Product s: Cook BN/MN preamplifier; 
Cook BN/MN clip conversion; test rec­
ords; Sounds of our Times LP records; 
binau ral records. 

IN ATTENDANCE 

Emory Cook 
Michael Adrian 

Bob Bolla rd 
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AUDIO & VIDEO PRODUCTS 
CORPPRATION 511 -512 
73 0 F ifth Ave., New York 19, N. Y. 

Products: 511: A-V Tape Libraries-Com­
plete line of A-V Recorded Tapes (popu­
lar & c lassical music, educational, literary 
& religious- material recorded on magnetic 
ta.pe). Custom Music Division: world's 
largest Tape Library. of Backgro~nd M u sic 
(m usic on long-p laymg tapes sUl.table for 
slores, restau rants, offices, factories, etc.). 

512 : 
'l'ape recorders a nd accessory eq uipment. 
Hi-fideli ty equipment. 

IN ATTENDANCE 

Charles E . Rynd 
Thomas Merson 
Richard Rynd 
Gene Gold 
Robert Winston 

Philip Erhorn 
J erome K . L evy 
Ray Rand 
.Tohn Bea umont 
J ",m es Gerrity 

. BEAM INSTRUMENTS CORP. 752-53 
350 Fifth Ave., New York 1, N. Y. 

Products: W/B Stentorian D u p lex and ex­
tended, ran,.-e; Hi-fide li ty loudspeakers; 
Acou stical QUAD Amplifiers; Beam L I S 
enclosures. 

IN ATTENDANCE 

T. Robinson-Cox 
T. R. Sheron 
.W. W . Criten den 

H. R ead 
G. Rupakls 

BELL SOUND SYSTEMS, INC. 524 
555 Marion Road} Columbu s- 7, Ohio 

Products: Hi-fidelIty ampl·lfler s, r emote 
control 'amplifiers, bmaural amplifiers, hi­
fidelity loudspeakers, tape recorders, tape 
playback units, a n d hi-fidelity radio 
tuners. 

IN ATTENDANCE 

J. C. Caven H . H. Seay, J r. 
v.t. E . Parker 
F. W. Bell 

J'. M. Pickett 
George Brown 

B ERLANT ASSOCIATES 532 
4917 W. Jefferson Blvd., Los Angeles 

pr~~u~tJ1f'concertone hi-fideli ty tape re­
corders, Concertone Stereo-Binaural tape 
recorders, Berlant Professional tape re­
corders, and accessories. 

IN ATTENDANCE 

Rita Cole Bert Berlant 
Harla n Thompson 
Ed Altshuler 
Jerry Forkosh 
Jerry McDonald 
Di ck Hoskin 

Lee Jones 
Warren Stanton 
Paul Letl 
Trux Evans 
Sid Weiss 

DAVID BOGEN CO., INC. 632 
29 Ninth Ave., New York 14, N. Y. 

Products : Hi-fidel ity ampli fiers; AM-FM 
tuners; AM tuners; FM tuners; AM-FM 
receivers; equalizers; Loudness Contour 
Control ; transcription players; radio con­
sole cabinets; intercoms. 

IN ATTENDANCE · 
Lester Begen 
A. M. Zuckerman 
V. Ulrieh 
M. Sumberg 

David Pear 
N. Polamer 
J. J. McGuire 

TH E R. T. BOZAK COMPANY 
114 Manhattan St., Stamford, Conn. 

Products : Loudspeakers and baffles. 

R T . Bozak 
L. F. Bozak 

IN ATTENDANCE 

A . Lachman 
C. 1<'. Boga rt 
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BRITISH INDUSTRIES CORP. 650-52-53 
161 Duane St., New York 13, N. Y. 

Products: GARRARD Record Cha ngers & 
'Phono equipment; LEAK Amplifiers; 
WHARFEDALE SPEAKERS; R J Enclo­
sure; D I SC-O-FOAM Turntable mats; 
DYNAMU T ape Recorder Heads, 

IN ATTENDANCE 

Leonard Carduner 
Fran k Hoffman 
E ugene Carduner 
Morton L ee 

Harold Leak 
G. A. Briggs 
~Tesley Paterson 

AUDIO • OCTOBER, 1954 

. , 
1Wf/J1{/o 

FM TUNER 
MODEL FM-BO 

N EVER before in the history of Frequency Modulation has there 
been a tuner to match the remarkable, new FISHER FM-80. 

Equipped with TWO meters, it will outperform any exlStlng 
FM tuner, -regardless of price! The FM-80 combines extreme 
sensitivity, flexi bility, and micro-accurate tuning, It has an unu­
sually compact, beautifully designed chassis. Like its renowned 
companions, the FISHER FM-AM Tuners, Models 50-R and 
70-RT, we predict the FM-SO will be widely imitated, but never 
equalled, Be sure; buy THE FISHER. Only $139.50 

Out standing Features of THE FISHER FM-80 
• TWO meters; one ( 0 ind ica te sensitivi ty, o ne to ind icate cen(er~of-channe l 

for micro-accurate tun ing . 0 Armstrong system, w it h two IF stages, dua l 
lim iters and a cascade RF stage. - F ull limiti ng even on sig nals as weak 
as o ne microvo lt. 0 D ua l an tenna in pu ts: 72 o hms and 30a o hms ba l­
anced . • Sensitivi ty: 1 liz m icrovo lts fo r 20 d b o f qu ieting o n 72-ohm 
antenna input; 3 m icrovo lts for 20 d b of q u ieting on 300-o hm a nten na 
input. • Chassis com/,tete"), sh ielded and shock-mounted, with fu ll shield ­
ing of tuning condens~ r to e lim_ina te m k rophon ics. a n d noise from o th e r­
wise accumulated dus t .• Th ree con trols - Variable APe/Line-Swi tch , 
Sensitivity. a nd Station Selector PLUS an exclusive O utpu t Leve l Con t ro l. 
• Two bridged Outp uts: low-im pedance, cathode- fo llower type, p ermit ­
cing o ucp ut leads up [0 200 feet. • II ru bes . • D ipo le an tenna sup p lied. 
Beautifu l. b rushed-brass fro oc panel. • Self-p owered . • WGT: 15 pou nds. 
• SIZE: 12 Y-I " w ide, 4" h igh, 8 \1l" deep including con crol k no bs. 

Price ~/jghlly Higher West of the Rockies 

WRITE TODAY FOR CO M PLETE SPECIFICATIONS 

FISHER RADIO CORP •• 21-27 44th DRIVE· -L. I. CITY 1, N. Y. 

aJ II t t t II t t t t t t t t" III" Itt 1111111111 t t till 'J t t t II ttl t II till t t t t t t t t IIII' t I' I' I' I' 1'1' I' I' 111111 t I' t I' III t III t I' 

67 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


• 

• 

THE AUDIO FAIR-1954 
Directory of Exhibitors 

A UDloRAMA-1954 wi ll undoubtedly go 
down in history as the greatest year 
fo r the entire high-fidelity industry 

to date. 'But it is sure that that wi ll be the 
fact only if the history is written early in 
1955, for it is just as probable that 1955 
will be even better. One thing is certain~ 
the market potentialities of hi-fi have only 
been scratched so far, and while there may 
someday be a limit to the number of people 
that are able to pass through the exhibit 
rooms of a given audio show during the 
two, three, or four days of the exhibition, 
that limit has not yet been reached, for sti ll 
they keep coming. 

The principal reason is that people a l­
most universally have a love for music­
and especially for its true re-creation at 
times when it suits their mood. Music in 
"live" form is usually restricted tD every 

other Thursday night, or the second and 
fourth Saturday afternoons-even in the 
metropolitan centers. Yet the audio indus­
try has given people music-with quality 
which is reasonably close to the original­
at any hour of the day or night they choose 
to hear it. Few other "public services" g ive 
people so much of what they want ~llhel'l 

they want it. 
The growth of the entire audio industry is 

living proof of this. Every year-in inCl'eas­
ing numbers-people have flocked to see 
and hear what they could have seen and 
heard in the distributor's showroom 
throughout the yea~. Yet they sti ll come in 
droves to the various audio shows every 
place they a're held . 

Credit for this goes to the manufacturers 
and distributors who have made it possible 
for people- all kinds of people, big or little, 

ACRO PRODUCTS CO. 515 AMERICAN ELITE, INC. 851 
R69 Shurs La., Philadelphia 28, Penna. 

Products: Acrosound Ultra-Linear Trans­
formers . 

IN ATTENDANCE 

Harold P. B lumenstein Herbert I. Keroes 
David Hatler Leonard Z lowe 
Gertrude Hatler 

ACOUSTIC RESEARCH INC. 714 
23 Mt. Auburn St., Cambridge 38, Mass. 

Products: The Villchur Loudspeaker Sys­
tem. 

IN ATTENDANCE 

Edgar M. VllIchur 
Henry E . K loss 

J. Anton Hofmann 
l\Ia lcolm S. Low 

ALLEGRO ELECTRONICS CORP. 504 
226 New yOrk Ave., Huntington, N. Y. 

Products: Hi-fidelity phonographs; hi -fi­
de lity AM-FM phono combination; tape 
recorder consoles. 

.. IN ATTENDANCE 

Carl D. Volpe 
James Manfredi 
Robert Manfredi 
Frank Manfredi 
George Smith 

Frances Friga.l lo 
Calvin Gores 
Abe Schulm a n 
Gino Rappa 
Marty Bettan 

ALPHA WIRE CORPORATION 639 
430 Broadway, New York 13, N. Y. 

Products: Hi-fidelity, a udio, i11tercom, and 
a ll types of electronic wire and cab le. 

IN .ATTENDANCE 

Peter Bercoe 
A. E. Bernardik 
Howard B. Saltzma n 
Samuel Schaeffer 
Donald Rappaport 
'Dorothy Litt 

Nat Frost 
Sheldon E ll enoff 
Peter Mauro 
!-iarry S h prlnan 
E. Horowitz 

ASCO SOUND CORPORATION 643 
115 W. 45th St. , New York 36, N. Y . 

Products: Audio equipment; hi-fidelity 
home music systems; sound systems for 
s<:hools, churches, industry. Consulting 
and engineering services; tape recorder 
sales and service. 

IN ATTENDANCE 

Herbert Borchardt 
In' lng Greene 
G. H. Behrendt 
H. H. Oppenheimer 

. " Ozzie Reiter 
Ri ch}1rd.· S hnhh, 
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F. M. Lissa 
Howard Sil vel' . 
Joseph Gschaar 
Leslie Lee 
G. F . Miller 

1775 Broadway, New York 19, N. Y. 
Products: Telefunkan condenser micro­
phones; T e lefunkan radio sets; table mod­
els ; portables; record changers; tape re­
corders. 

IN ATTENDANCE 
D r . Michael von Mandel John .J. B uckl ey 
Fred L. Cunow Mrs. E . C. Bumke 

ALTEC LANSING CORPORATION 619 
161 Sixth Ave., New York 1 3, N. Y. 

Products: Loudspeal{ ers, condenser micro­
phones, loudspeaker enclosures, and acces­
sories. 

IN ATTENDANCE 
H . S. Morris A. A. Ward 

AMI INCORPORATED 848 

. g>?c~1.Ullion Ave., S.E., Grand R a pids 2, 

Products: 120 Selection Model "F" Juke 
Box. 

IN ATTENDANCE 
vVm. E. Fitzgera ld 

AMPEX CORPORATION 622 
93'4 Charter St., Redwood City, Calif. 

Products: Magnetic tape recording a nd re­
proclu c ing eqliipment. 

IN ATTENDANCE • 
H usseli J. 'rinkham 
Rol:iert P a ulson 
Mel Sprinkle 

Bill Car a 
Larry Thielen 
Charles Wirth 

.Tim Ford 

AMPRO TAPE RECORDERS 833 
2835 N. Western Ave., Chicago 18, Ill.. 

Products: Am.pro tape recorders; Motorola 
hi-fidelity phonogra phs. 

IN ATTENDANCE 
Robert Saich ek Paul Lewis 
A r th ur Weiss A udrey Annenbe l' g 
Harol\l. Brenner 

ANGLE GENESEE CORP. 606 
107 Norris Drive, Rochester 10, N. Y. 

Products: Quality cabinetry for hi-fidelity 
installations including the Read Fold-o­
fl ex speak~r enclosure. 

IN ATTENDANCE 
Cha rles Angle J a mes Brool{s' 

rich or poor, young or old-to have some­
thing they consider important. With high­
pressure tactics it is possible to sell a lmost 
any kind of merchandise, regardless of 
whether or not the buyer wants it. But 
people come voluntarily to see and hear 
good audio equipment because they want it 
and because it fi lls a need. So long as 
every year's Fair is bigger than the pre­
vious one, we have no fears about the im­
portance and security of the audio industry. 

Come alld see, if you want proof. It's 
free to anyone; you'll be welcome and 
you' ll have a good time. H ere are the 
pertinent data: 

Hotel New Yorker, New :York City; 
October 14, 15, and 16, 1 :00 p.m. to 10':00 
p.m. ; October 17, 12 ;00 noon to 6 ;00 p.m. 

And everyone of these exhibitors will be 
glad to see you.! 

AUDAK COMPANY 629 
500 Fifth Ave., New York 36, N. Y. 

Products: Audio-electronic apparatus. 

IN ATTENDANCE 

Maximilian Weil A lf Weberg 
G. V. Sullivan J ohn Caratozol a 

AUDIO DEVICES, INC. 651 
444 Madison Ave., New York 22, N. Y. 

Products: AUDIOTAPE---in color and on 
colored reels; AUDIOTAPE on Nylar 
Polyester Film; AUDIOTAPE---Type EP 
for instrumentation use; AUDIODISCS 
the world's finest instantaneous recording 
discs; AUDIOPOINTS and AUDIOFILM. 

IN ATTENDANCE 

Vi'illiam C. Speed 
B"yce Haynes 
Herman Kornbrodt 

Roderick L . Hickey 
George R. Freifeld 
Sta nley .Johnson 

THE AUDIO EXCHANGE, INC . 735 
1 59-19 Hillside Ave., J amaica 32, N. Y. 

ProdIcts: Factory authorized distributors 
for most hi -fidelity manufacturers. The 
A udio Exchange is the trading or ganiza­
tion in the. hi-fide lity fie ld. The Audio Ex­
change buys, sells and trades n ew and 
u sed guara nteed hi-fidelity components . 

IN ATTENDANCE 

William Colbert 
John Co']bert 
Miriam Colbert 

THE AUDIO FAIR 

Fred Camial 
Otto Ehrenberg · 
J6rome Morbach 

627 
67 W. 44th St., New York 36, N. Y. 

IN ATTENDANCE 

H a rry N. Reizes 
David Saltman 

Harol d Weisner 
Harrie K. Richards011 

AUDIOGERSH CORPORATION 732 

254 Grand Ave., New Haven 13, Conn. 
Products: Miracord XA 100 record 
cha nger, Miraphon XM 110 record p layer, 
a nd accessories. 

IN ATTENDANCE 

Milton D. Thalberg 
Gershan T. Thalberg 
Tjard Schmidt 

Adolph L. Gross 
L"w Abe les 
S . Sass 
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·NEW 

PRESTO 

SR-ll 

Complete stud io console tape reco rder. 
Never before so much quality, onerational 
ease and valne at such a modest price. 
Embodies the famous PRESTO R-ll tape 
mechanism, matching amplifier - power 
supply in sturdy wen-designed co nsole cab­
inet. Three 1110rors for complete Aexibility; 
15" alid 7%" persec. speeds. 

PRESTO 

R-7 

Rugged, portable tape recorder with .separate 
recordinl!, reprodllction, and erasing heads. 
Built around a sturdy, three-motor driye 
elim inatin g fri ction clutch, the RC-7 con­
tains -.fhe same high-quality components 
found in PRESTO'S fine stu dio equipment. 
Heavy-duty construction throughout. 

PREST.O 

900-A 

Precision tape amplifier for portable use or 
rack mounting. Composed of individual 
record and reprodu ce (monitor) amplifiers 
on a common chassis; separate power sup­
ply: three-mi crophone input, 250 ohm low 
leyel mixer; illuminated V.U. meter. Out­
put of reproduce amplifier, 500 ohms, plus 
20 db maximum. May be used with any 
.model PRESTO tape recorder. 

PRESTO A-920 
More compact than the 900-A. In carrying 
case or for rack mounting. Consists of 
micro llhone preamp, a reproduce preamp, 
power ,amplifier and power supply - all on 
a common chassis. Two small speakers 
mounted behind front panel for playback. 
Single mike input: 250 ohms. Playback 
output: 15 ohms, 10 waUs. 

PRESTO 

R-ll 

A tape recording mechanism of truly modern 
design in engineering and operation. Mech­
anism inclu des three-head assembly, sole­
noid operated brakes and employs the 
exclusive Capstan drive unit. Tape reels 
mounted directly on heavy-duty torque 
motors. 

PRESTO 

PB-17A 

Reliable, long-playing tape reproducing 
mechanism. Automatically reversible for 
continuous pl ayback for background m.usic 
in eight hour cycles. Frequency response 
uniform from 50 to 8000 cps. Tape speed: 
3o/t." per sec. Reels up to 14" diam. (4800' 
of tape) with dual track. 

.w:; ."::~¥~';.v.:.t .;,~ ... ,A~.:;(P'",,~:.L:d,,_," "'M,i""'_:~._.,:,,,,,:~:, 

PRESTO 

TL-10 

Turntable-driven tape reproducer. Unique, 
low-cost unit that adapts any 16" turntable 
for reproduction of tape at 7%" /sec. or 
15" /sec. with exceptional accuracy. No 
pre-amplifier required; plugs into standard 
studio speed input equipment. 

PRESTO 
CDR-200 
CAPSTAN 

DRIVE UNIT 

Heart of all Presto tape - recorders and re­
producers . Motor, capstan and Aywheel, 
pressure pulley and pressure ,pulley sole­
noid are mounted on independent cast 
aluminum chassis. Posith-e, very quiet tape 
drive with minimum of parts. 

I 
I 
I 
I 
I 

Behind every piece of tape 

equipment are these 

PRESTO "extras"­

painstaking craftsmanship, 

years of experience ... 

quality control ... and 

advanced production 

facilities that guarantee 

instruments of absolute 

precision and lifelong 

dependability. 

~oo 
- - RECORDING CORPORATION 

PARAMUS, NEW JERSEY 

• 

Export Division: /25 Warren Street, New York 7, N. Y. 

Canadjan Division : Instantaneous Recording Service, 

42 Lombard Street, Toronto 

WORLD'S LARGEST MANUFACTURER OF 

PRE(ISION RECORDING EQUIPMENT 

AND DIS(S 

I MAIL THIS COUPON TODAY 

t- - - - - - - - - - - - - -- - - - - ---
Presto Recording Corporation 

Tare Equipment SaJes Di\,. 

Paramus, New Jersey 

Please -, elld full illforlllation and prices on 
the followillg Presto tape eq lLipment: 

o SR-ll Tape Recorder 0 PB-17A Tape Recorder 

tJ R-ll Tape Transport 0 TL-I0Tape Repi'oducer 

o R-7 Tape Recorder 0 A-920 Tape Amplifier 

o 900-A Talle Amplifier 0 COR-200 Capstan Drive 

NA\[E __________________________ __ 

CO\[p:\ :-.I'1 ___________ _ _ _ 

AOORESS ________________________ __ 

ClTy _________ _ ZONE _ _ 

STATE ________ _______ _ 
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l\/I~Y / 
the c;} _ __ 1 _ __ .-J 
new~ 
model 1811 full 12 watt 
high fidelity amplifier 

NOW, at moderate cost, you 
can own and enjoy a quality 

of musical re-creation virtually 
indistinguishable from the original 

performance. Here is the ideal 
"heart" for your home music 

system, capable of reproducing the 
full musical range from vibrant 

bass through thrilling treble with 
the full emotional depth and 

m eaning of the original music. 
Here is the finest audio achievement, 

designed to bring you the 
ultimate in enduring listening pleasure. 

with every desirable feature for 
superb musical reproduction .•• 

• Full 12 walls output. Response, ± 0 .5 
db, 20-20,000 cps . • 3 Response Curves 

to bring out the full fidelity in all types 
and makes of records. Microphone input 

for entertainment and recording. Separate 
Bass and Treble tone controls. Choice of 

regular or Uequalloudness" control 
• Inputs for GE or Pickering cartridge, 
tape, tuner, and microphone. Removable 

panel for easy mounting .. . 
PLUS every other desirable feature 

to create a new dimension 
In sound for your home. 

Hear the 
RAULAND. 1811 

Amplifier at your 
Hi-Fi dealer, or write 

for full details. 

RAULAND-BORG CORPORATION 
3515 W. Addison St., Dept. r . Chicago 18, III. 

64 

HAROLD LAWRENCP 

The Proof of the Pudding 

Ralph Vaughan Williams, one of Britain's finest 
contemporary composers 

THIS MONTH the greatest living figure 
in English music, Ralph Vaughan Wil­
liams, celebrates his eighty-second 

birthday with a trip to the United States. 
His itinerary is uncomplicated. He will go 
directly to Cornell University for a series 
of lectures and then will visit friends in 
Arizona before returning home in Decem­
ber. 

Although his music is infrequently per­
formed in concert in the United States, 
\ ' aughan Williams is no stranger to the 
American discophile. He has had the good 
fortune of being recognized by the record­
ing companies. Along with his most popu­
lar compositions-Fantasia on Greensleeves, 
English Folk Song SlIite. Fantasia on a 
Theme by Tallis-a healthy segment of his 
orchestral music is now on discs. In the 
case of London ffrr's edition of all seven 
symphonies (recorded in Kingsway Hall) , 
the composer himself supervised each ses­
sion and even had the rare opportunity of 
making last minute revisions in the score 
and then hearing them put into effect on 
the spot by Sir Adrian Boult and the Lon­
don Philharmonic Orchestra. (If more 
composers were gi.v~n , this privi lege, per­
haps many minor-as well as major­
miscalculations in instrumentation could be 
caught in time.) The listing in the Schwann 

* 26 W . Ninth St., New York 11, N. Y. 

catalogue still omits quantities of Vau~'han 
\Vil liams' important works, notably three 

' operas; Hugh the Drover, Sir John ill 
Lmll? and The Pilgrim's Progress. But let's 
not be ungrateful. With 25 works on LP 
(not to mention several duplications), 
Vaughan \Villiams outdistances any other 
contemporary English comp()~er; W~lton 
and Britten are runners-up with a combined 
total of 25. 

Yaughan Williams began his career late 
• -that is, late for a composer-at the ripe 

old age of 29. His first orchestral work was 
written at the age of 32. Since then, like 
Saint-Sa ens, he has been producing music 
as an apple tree produces apples. In 1908 
Vaughan Williams then 36 made the in­
evitable Channel crossing. He had come 
to the conclusion that "I was lumpy and 
-stodgy, had come to a dead-end, and that 
a little French polish would be of use to 
me!' He went to Paris, studied with Ravel 
(chiefly orchestration) and, after three 
months, return.ed to England with a "bad 
attack of French fever." The effects, how­
ever, were shortlived. Ravel complimented 
Vaughan Williams by saying tha't he was 
the only pupil he ever had who did not 
imitate him. But to imitate Ravel would 
have been as difficult for Vaughan Williams 
as having him dress up in a powdered wig, 
brocaded vest and lorgnon, and dance a 
Lully minuet. 

Like Ravel, Vaughan Williams composes 
at the piano. But that is where the simi­
larity ceases. Ravel's sensitive mugical 
palette constantly thirsted for "nouvelles 
harmonies." Vaughan Williams' approach 
is less sensuous; "I hope I am not like the 
fox without the tail, but I usually feel con­
tent to provide good plain cooking. _and hope 
that the proof of the pudding will be in the 
eating"-a revealing statement, as well as 
a fine candidate for the "Block That 
Metaphor 1" column in the New Yorker. 

Also revealing is a comparison of the 
two composers' physical appearance. Ravel 
was short, wore neat tight-fittihg suits, 
donned showy ' cravats and seemed to 
have stepped out of a bandbox. Vaughan 
Williams. on the other hand, was described 
on a recent occasion as "wearing his mack­
intosh crumpled up over one shoulder, 
hanging unevenly on his back. his shabby 
hat 'thrown precariously on his thick mop 
of white hair. He looked untidy enough to 

(Continued on page 93) 
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Manfr~d (and other works, the Second P iano 
Concerto, for e..xample) cover~ a vast drama~ic 
range, but the thinking is less obvious, mor~ 10-

volved, very poss ibly on a more subtle and h1gher 
level. T he m oods are b lack and white--plus a 
vast range of grays. The themes, consistently, are 
more elaborate, less m emorable, their treatment 
not as easy to fo llow. Sometimes, alas, Tchaikow· 
sky seems just to churn around and around-but 
mostly, the music is good of its kind; it merely 
lacks directness. 

If you are tolerantly inclined, you'\1 lind some 
superb themes, m oods, ideas h ere. But not a la 
" Romeo and Juli et." You really m ust sit down to 
this one and study it. 

The Russian r ecording, via an authorized L eeds 
tape, is moderately h i-Ii , nicely miked and lovely 
eX sound in the softer parts. L oud sections are 
not good-and it sounds like limiter action to mc, 
that thuddy breaking-up of percussion (remember 
tbe old Toscaninis 1) · tha t comes when a limiter 
circuit gets there too la te. Limiter or no, the loud 
parts are less than h i- fi, in case you like th em best. 
I don ' t. and the res t is fine. 

Sibelius: .Tapiola. Symphony #4. Philhar­
monia Orch., Von Karajan . Angel 35082 

Not exactly Big Noise--though there are 
plent y of noisy moments. The Angel recording is 
all you can ask for, but those who s till are 
genuine follow ers of Sibelius (he's pretty far out­
of·st yle for our younger generation) will lind the 
VOIl Karajan rendition strangely d isturbing in a 
thousand detai ls, very much as in the case of h is 
recording of E>ebllssy and Ravel reviewed in the 
September iss ue. Nothing remotely approachin g a 
careless, incorn petent or insensitive playing j this 
is another of those interesting exam ples of a 
wholehearted, ca refully wOl-ked out and thoroughly 
expert interpretation tha t is ill the m ost subtle 
way imaginable rather violently a lien to the mus ic, 
as we've known it in dozens of earli er hearings. 
A fine record for a good mus ical a rg ument-and 
th e sound j~ lovely, like it or not . . 

Tchaikowsky: Romeo and Juliet; "1812" 
Overture; Marche Slave; Capriccio Italien. 
Vienna State Philharmonia , Perlea. 

Vox PL 8700 
Well- the first move in reviewing this incredible 

collection was obvious enough : I played the last 
grooves on each side, the loud endings of "Romeo" 
and the " Capr iccio Ita lien" 1 Verdict : Excellent. 
Considering the loudness and the quantity of music 
0 11 tbis s ingle disc, the linal grooves are very 
passable, if not more. 'N uff said! 

Better s till , a gorgeous over-all h i-Ii sound of 
the sort that Vox has la tely developed (See AUDIO, 
August). The close-up sha rp-edged technique, in 
a huge liveness, is somewhat like that in the N ixa 
records of W estminster but the close-up aspect is 
less pronounced, the big, over-all majesty of 
sound more apparent. A fine sense of vast space 
and orchestral presence, and a lively, musical 
performance, too. I don't know how long t his 
record can be e..,,<pected to last, with a normal 6· 
gram s ty lus pressure-but you get so much music 
f01· your m oney that you' ll be able to afford a 
I·eplacem ent wh en it weal·S 011t ! 

Deems Taylor: Through the Looking Glass. 
Eastman-Rochester Symphony. Hanson. 

Mercury MC 40008 
Played immediately after the above Tchaikow· 

sky, th is Mercury single-mike sound is s tartlingly 
close and dead. You'll very quickly get used to it 
and so the comparison isn' t necessarily unfavor­
able; but those who like big, resonant. large-space 
recording won' t find it here. The larger Iiven~ss is 
sacrificed to a great clarity of instrumenta l d et a il , 
inst ruct ive but not aurally inspiring. Aside from 
the acoustical effect (which is of lirst importance 
to m ost of us ) the recording is s uperbly well 
processed for top t echnical hi-Ii. And if you like 
Alice (there's lots of color and effect and nothing 
disturbingly m odem) you' ll enjoy the music. I 
just t end to get absent -m inded; fo r all its orches· 
tral complexity, it doesn't really have much to say. 
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by L. H. Bogen 
Member. Audio Engineering Societ y 

Vice President, Dav id Bogen Co., Inc. 

Lebensraum: 6'~ 
These new Bogen space savers (and cabinet savers) 

may be the answe?" to your installation problem 

If you haven't started drilling holes 
yet, stop! We may have a solution to 
your installation problem that is sim­
pler and neater. 

The solution lies in the shape and 
form of our new Bogen R640G tuner 
and DB15G a mplifi er. Low -slung, 
smartly encased and closely-matched 
esthet ically as well as electronically, 
you can take them out of the carton, 
slip them right into your book case ... 
and you're in business. All they re­
quire is a meager 6" of head room. 

Or, if you plan to have a cabinet or a 
built-in installation, you can purchase 
the R640 and DB15 in chassis form 
and mount them pickaback in a space 
only 12" high, 13 %" wide and about 
9" deep! 

New B ogen 
DB1 5G amplifie,· 

The beautiful thing about this com­
pactness is that it has been achieved 
without sacrificing performance by 
even one-tenth of a decibel. 

Like an R604 tuner 
that sOInebody sat on 
The R640 FM-AM Tuner offers a 
sensitivity of 5 microvolts for 30 db 
quieting. FM frequeucy response is 
50-15,000 cps ± 1 db. Stability is com­
parable to the well-known Bogen RI3Q4 
tuner, with automatic freque:ncy con­
trol and temperature-stabilized oscil­
lator preventing drift and eliminating 
warm-up period. We have also added 
an AFC-defeat switch. 

Value is in the Bogen tradition (you 
can pay more but you can't buy bet­
ter listening) : 

R640 FM-AM Tuner chassis .... $105.50 
R640G (in metal case) __ _ ._._ ... _. 112.95 
DB15 Amplijie?· chassis ............ 89.95 
DB15G (in metal case) ..... .... ... 99.00 

Your favorite sound room should have 
them by the time you read this. 

Circuit based on 
the faInous Bogen DB20 

Have you sent for a copy of 
"Understanding High Fidelity''? 

The DB15 incorporates the Partial 
Cathode Loading circuit first used in 
our famous DB20 amplifier. Harmonic 
distortion is less than 1 % at 15 watts; 
intermodulation distortion and fre­
quency response are of laboratory 
standard level .. 

A separate loudness contour selector 
permits you to preserve the highs and 
lows as you turn down the volume. 
And there are two different record 
equalization controls: one for low­
frequency turn-over and one for high­
frequency roll-off-making possible no 
fewer than 20 different record equali­
zation positions. 

Louia Biancolli and I have 
written thia ~8-page book 
.vith the idea of providing, 
in about £. houTa' r eading 
tim e. a theoretical a1ld prac­
tical ground-work for the 
'man 'who is serious about 
cu.t011l hi-ft. For a copy of 
"Under.tanding High Fi_ 
delity", lItail the coupon and 
25¢. (If you already know 
110ur theory and application. 
Bend for the free Bogen 
catalog. ) 

--------------------~---David Bogen Co .• Inc ... Dept.· J J 
29 Ninth Ave~ New York 14. N. Y. 

Se,:,d "Understanding High Fidelity" (for 
which J enclose 25¢), and free catalo~. 
natne ____________ _ 

address ______________________ _ 

city zone.-..atate-

o Send free catalog only. 

-------------------------
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tlibOs I/gree 
your ear 

decides your 
listening 

pleasure 

1788; 
STEPJ::-fENS 

we /1t/eltn; 
SPEAKERS 

Famous for their Rawless clarity anel full , 
rich mellow ton6!S, Tru-Sonic Speakers will 
bnng you. thrilling new sound sensations 
full of emotIOnal contentment. 

Instrum ents of engineering geniu s, 
Tru-Sonic Speaker.s are a creation of the 
NatIOn's first High Fidelity pioneer 

TTY the listening test ... yo.u']] choose 
STEPH ENS Tru-So nic Speakers for ),01-IY 

lis te nll1g p leasure. Th e Interna tiona l 
Slandllrd Write for descriptive litemt llre 
Ilnd specifications, 

*,. 7117. Ibs. Alnico Magnet * Heavy Die·Cast Alumin um Frame * Low Frequency Cone Re sonance-35 c.p.s . '* Frequency Response 30 to 18,000 c.p.s. 

206AX 16 ohm 206AX 500 ohm 
Price $166.00 List Price $179.00 Li st 

STEPHENS .... ,. 
STEPHENS MANUFACTURING CORPORATION 
8538 Warner Drive, Culver City. Calif. 
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" int,o your living rOOlll", decidedly full-size, and 
you II find them as compelling as any symphony 
01 chestra. Just as loud, too. The recording here 
seems mOre alive, better balanced that some 
earlier Columbia B udapests on LP. 

Sch~ber~ ' Lieder Recital. Eliz. Schwarzkopf; 
Edwin Fischer, piano. Angel 35022 

If you ever were able to enjoy Lotte Lehmann's 
Schubert, then Schwarzkopf is her successor for 
you, and her singing, in the same grand lied 
tradition, is easier to follow than Lehmann's 
nlOre accurate, more pure. (Not any greater; just 
mor~ accurate.) She sings with that inescapable 
pantmg, bre~thless excitement, that tremendou.sly 
:trong speakmg of the words, that acting, which 
IS a part of these songs, and is usually lost On 

American or English singers. To the uninitiated 
I admit,. it tends to sound like shrieking and Yell: 
~~g-unt il the musical sense get~through. Then 
It 5 another story, and worth waiti ng for. Edwin 
Fischer's piano is a s uperb accompaniment. 

Mozart: Symphony #40. Schubert: Sym­
phony # 8 ("Unfinished"). Vienna State 
Ope ra arch . Prohaska. Vanguard VRS 445 

Vanguard says somebody has described Pro· 
haska as "a young Bruno Walter". This recording 
bears it out. A deeply thoughtout version of each 
of the great symphon ies here, without stunts-­
.thank the .Lord-and without stodginess, an excel· 
lent playing of each for those who are tired of con· 
ductors' histrionics, however inspired, and would 
prefer to hear a maximum of straight Schubert 
and Mozart. :ry it. Tempi a bit slow, in the 
current Austnan style; recording acoustics and 
technique excellent, a lovely balance and warmth. 

Mozart Symphony #40. Haydn; Symphony 
#94 ("Surprise"). NBC Symphony, Tos­
canini. RCA Victor LM 1789 

Well- here we go again. Inspired, yes. These 
Toscanini uN ew Orthophonic" recordings un­
doubtedly glow with intensity, and there a loe 
plenty of extremely eloquent and moving passages; 
the level of musical excitement is well above that 
of the Prohaska in the sense of drama. But that 
ends it. For one thing, the Toscanini tempi in the 
"S4urprise" of Haydn vary from a hurried, nerv­
ous rush in the first movement to a speed in the 
minuet movement that, as far as my best musical 
sense is concerned is just plain preposterous. The 
music is played double-time, at full scherzo tempo, 
as- fast as some versions of the Beethoven third 
movements_ Yes, I suppose we have no black-and­
white proof that the "Surprise" minuet is sup­
posed to go rough ly at minuet tempo (which 
a llows plenty of leeway). But for the Hfe of me I 
can't see how any reasonable e..xamination of the 
plain internal evidence of this score could conceive 
of any such extreme speed as this I It doesn't 
make a ny a udible sense. 

. . . And then there is the cannon·blast explo· 
sion of the last movement, (3. la Rossini and 
"William Tell")-music which .to many quite rea· 
sonable ears has no such fiery violence implied in 
it at a ll. And, in the G minor Mozart, #40 there 
is the superbly reali zed intensity-at th e expense 
of countless lost phrasings, unfin ished musical 

' lines, blurrings, h urryings, of detail-work that 
should be as beautiful as it looks on paper. 

Yes, we must have over-a ll conceptions, and 
too many stodgy conductors p lay the details and 
forget the whole. But this is an equal if opposite 
sin! The whole is the sum of the parts. Frankly, 
and with the best honesty I have, I can't help a 
sigh of relief and pleasure at the straightforward 
Prohaska reading, after this t uss le with TOS4 
canini. It's musically bruising. 

Mozart: Symphonies #40; #35 ("Haff­
ner"). London Mozart Players, Leo Blech. 

Bluebird LBC 1069 
While we're on Mozart's Number 40, here's 

RCA's lower-priced offering, a new recording, not 
a reissue o ldie. Oddly, this one has the sound of 
an abnormally large ensemble, a "full orchestra" 
though .I'm inclined to guess that the effect is one 
of mike technique. Whatever the actual number of 
players, this is the " symphooy orchestra" sound, 
the older type of orchestral sound tbat is still 

familiar in "live" fortn in our symphony concerts 
and which was more or less universally expected 
for Mozart and Haydn before the present use of 
smaller, more intimate groups of players became 
so common. To those who have collected LP 
records during the last few years, the difference 
will be immediately strik ing; yet people who regu· 
la rly attesd "live" concerts by symphony orches· 
tras and who are not so familiar with records wiII 
find this the Hnormal" Mozart sound. An interest­
ing trend-not only t he smaller s ize of the Mozart 
uorchestra" itself, hut reaching much farther, into 
the microphone techniq ues n~w common ly used to 
give a close·'!p, sharply· etched almost chamber· 
music sound to this kind of music. 

You111 note that even the Toscanini version, 
above, has the newer sound, close, tight, brilliant 
and clear, as in a small auditorium. 

The Blech performance is highly musical if a 
trace "old fash ioned;" the strings are warm, soft, 
a bit over·expressive, the wood winds particularly 
nice. Noth ing grim and tense about this gracious 
Mozart! 

BIC NOISE 
Rimsky-Korsakoff: The Creat Russian 
Easter; "Antar" Symphonic Suite. London 
Symphony, Scherchen . 

Westminster WL 5280 

A W estminster N ixa recording-which is 
enough description for anybody who has heard 
earlier hi-fi d iscs in this series, tnade in Britain. 
The Nixa' technique represents possibly the most 
advanced use of the new "close-up-and-distant" 
method, whereby every instrument is a solo, sharp 
and loud a couple of feet away, and yet the en· 
semble (as well as every solo) simultaneously 
sounds at a vast d istance in a huge hall. It can 
he a very striking effect. -

Rimsky's colodul orchestration, as may be 
imagined, is blown up to hair-raising clarity 
of detail; triangles like telephones, huge cymbals, 
drums, harps t hat twang. bells like fire alarms-a 
most exciting body of hi·fi sound, notably in the 
famous Russian Easter music. (Scherchen with 
h is accustomed conductor's freedom takes it about 
twice as fast as you've heard it before-and for 
my money the music is vastly improved!) 

For those who value the subtlety of orchestral 
coloration in many Rimsky pages of score, the 
Nixa treatment may seem to smack of crudity. 
There is surely very little of veiled inlpressionism 
here 1 Matter of taste-and Westminster's process­
ing brings you every las t trace of the Nixa prod­
uct with gorgeously low distortion _ 

Tchaikowsky: Manfred. Bolshoi Sympheny 
arch ., Alexander Gauk. 

Concert Hall CHS 1308 

Here is an oddity-a iong symphonic poem by 
Tcbaikowsky, in four movements, that ha s been 
called one of his greatest works, yet is very 
seldom heard. It is on the largest scale, with all the 
familial' Tchaikowsky triclts, and those who really 
enjoy Tchaikowsky for himself (not merely for 
his high fideli ty) will find it a long, but absorbing 
experience musically. To others it may seem un­
bearably heavy·handed, long· winded, turgid . . . 
but tben, Tchaikowsky lived in a long·winded 
period and Manfred is surely not abnormal for 

the time. 
Nor is there, I think, a lack of good CODstruc· 

tion and musical coherence-for this is no blatant 
"1812" overture I The answer to Manfred's un­
popularity. aside fro111 the plain fact of its length. 
is in the tunes_ 

T h e works of Tchaikowsky that remain popular 
are those which have big, showy themes-easy 
to sing, easy to r emember. It's is invariably these 
works wh ich have, a lso, a big, simple, "stagey" 
dramatic fo rce that wastes 110 elnotional strength 
011 cOlnplexities of structure and of mood. The 
structure is usually superb-as in the "Pathetique" 
01' " Romeo and Juliet"-but the drama never f01· 
a motnent hesitates; all is as clear as black and 
white-or the big, clear themes themselves that 
we a ll remember_ 
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NATIONAL offers a new concept 

in High Fidelity Equipment - the HORIZON LINE 

NATIONAL oo®rn~~®m ~ 
AM-FM TUNER 

Never before a Tuner so versatile. Receives full·band 
AM. drift·free FM, Simultaneously or as BINAURAL 
Broadcasts. Sensational 'MUTAMATIC' FM Tuning elimi­
nates all hiss and noise between stations. Recorder out­
put independent of volume control provides a constant 
audio level for use with recording equipment. Two ga in 
controls separate tuning condensors - one for AM -
one for FM. Different programs may be fed to different 

~~~~~~-====;~~;;;~r~;~~~~~==::~~~~~"~~~~::::: points. You can listen to one while recording another. NATIONAL Has convenient connection for future attachment for 

® 
FM Multiplex Binaural Broadcasts. 

Ilflmmn7"J fl [Xl OJ/) e National Criterion is a 14 tube superheterodyne tuner offering the ultimate lJlJl!!JlJ\}Uu. U 1lI"cf/ r versatility and performance. Designed for use with or without National 
Horizon 5 Preamplifier. Provides maximum possible sensitivity in the FM Fre· 
quency Range and wide·band AM and FM. Complete with Tubes $169 95 20-WATT 

AMPLIFIER / 
The latest In Audio engineering techniques make the HORIZON 20 an instru­
ment unparalleJed for superb performance and operating efficiency. Intro­
duces a revolutionary new principle called 'Unity Coupling', a new output 
circuit. With 'Unity Coupling' the output transformer is no longer required 
to supply the coupling between output tubes for distortion cancellation as 
in normal push-pull circuits. Instead,. the transformer supplies only the 
impedance matching between the tubes and the speak!!r system, thus elimi­
nating Impulse distortion created by transformers . Music is reproduced 
with an unclouded transparency - at all . listening levels - never before 
achieved! HORIZON 20 is a 20·watt amplifier .,_ a total harmonic distortion 
of less than .3% and total Intermodulation distortion of less than 1% at 
full rated output. Frequency response is :!: .1 db 20 cps to 20 kcs . 
:!: 1 db. 10 cps to 100 kcs. Power response at rated output is :!: .15 db. 
20 cps. to 20 kcs. Hum and noise is 80 db below rated output. $84 95 
Size 14'12" x 4". Complete with Tubes • 

REL PRECEDENT 
- World's Finest 

FM TUNER 
REL sets the pace for per-1iil ••• formance and beauty. Made 

• by Radio Engineering Labo­
ratories, the original pia­
'neer manufacturer of FM 
. transmitters. The PRECE-

DENT incorporates every important advance in the art of FM recep­
tion. Superlative Engineering, SensitivitYf: Stability, Tone, Unquestion­
ably the finest FM Tuner , ever made. requency Range 88 to 108 
megacycles. Sensitivity - 2 microvolts for better than 40 db quieting. 
Frequency response 30 to 40,000 cycles plus or minus 1 db. Waveform 
distortion less than .5% for 100% modulation'. Self·contained power 
supply, 115 volts, 50/60 cycles, single phase, consumption 85 watts. 
Features illuminated slide·rule dial, tuning meter, signal strength meter, 
tuning con,trol, radio frequency, audio gain control and $325 00 
power switch. Complete with tupes. Chassis only model. • 

STEPHENS .... ~ 122AX 

1211 Coaxial ' Speaker System 
An economy approach to flawless reproduction of the 
audio spectrum. Famous TRUSON IC quality in a 
smaller size. Dural diaphragm coupled through a 
5,000 cps high pass filter network and 1" voice coil 
giving smooth response from 40 to 18,000 cps. 
Nominal impedance 12 ohms. $52 92 
Power 20 watts. • 

Amplifier Corporation of America 

MAGNERASER 
A magnetic tape eraser designed for new ease of 
handling, combined with efficient, absolute erasure. 
Can be readily carried anywhere - plugged in any 
AC outlet. Guaranteed to remove all recorded signal, 
and lower background noise .to less than that of 
unused tape! Measures 2" high x 4" $18 00 
In diameter. • 

"GIBSON GIRL" 
TAPE CUnER SPLICER 

TERMINAL always features the finest Audio com­
ponents, to meet the most critical requirements af 
professional engineers and discriminating music 
lovers. Let us help you with your particular needs. 

COMPLETE YOUR VISIT TO THE NEW YORK 
AUDIO FAIR BY COMING TO 

TERMINAL RADIO For your BEST BUY in 
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less Preamp- Size: 161/2 x 73/4". ~ • 

oot~i~ ~G~'~:;'~'<~~~~~'= ~=~-
PLUG· IN PREAMP CONTROL UNIT '" ' ""-
For CRITERION Tuner or HORIZON 20 Amplifier. Extremely flexible, with three 
inputs for Tuner, TV, Tape and Phono. The HORIZON 5 achieves a new high in 
frequency response (:!: 1 db. 20 cps to 100 kcs) and voltage output (up to 10 
volts) - a new low in distortion (less than .2% harmonic, .3% intermodula· 
tion)! Four inputs, 7 record equalization curves, a loudness-volume control and 
bass and treble controls are provided. Entire unit slips qUiCkIY'$49 95 
easily into either the tuner or 20·watt amplifier. Size 21/2" X,101/2" • 

NEW PORTABLE 

AMPEX 600 
MAGNETIC TAPE RECORDER ' 
The PERFECTION in sound recording that 
only an AMPEX can provide, now in a TRULY 
PORTABLE size (weighs only 28 Ibs.). You 
can transfer it easily from its portable case 
and place it in your custom high fidelity 
system. It operates horizontally or vertically. 
Designed for the most critical users, broad­
casters, recording studios ... gives proven 
AMPEX professional quality and perform· 
ance. At 7'12 ips speed - Frequency reo 
sponse 40 to 15,000 cps .• Signal·to.noise 
ratio over 55 cb. • Flutter and wow under 
0.25% • Timing accuracy within 3.6 seconds for its full tape of 
30 minutes • Direct·reading meter for record level control • 3 separate 
heads (erase, record and playback) and separate record and playback ampli­
fier to phones or power stage. Available with choice of full or half track 
head·s at same price. $498 00 . . $545 00 • With carrying case • OJ MICROPHONES 
~ The Standard of Excellence 

'.'; '- MI12045 ANNOUNCE MI- ' 44BX VELOCITY Studio crophone - 11/2" wide. Microphone engineered 
&', Non·directional and semi- for broadcast use. Fre-t directional •.• Low or quency response 50-15,-

Jiigh Impedance 200/15,- 000 cycles .• . Low 1m· 
·000 .• • Frequency reo p e dan c e 30/ 150/250 

,1 ~g~~e~~~s~o $42_00 ~n~cStii;:ali. $129.00 

BK1A PRESSURE Micro· 
phone. Excellent for use 
where speaker must 
work close to micro· 
phone. Low impedance 
30/ 150/ 250 Ohms • • . 
Frequency range 
60·10,000 $79 50 
'cycles. -

77D POLYDIRECTIONAL 
Microphol1,e for every ex· 
acting broadcasting 
need . Low impedance 
30/ 150/250 Ohms . . . 
Frequency response 
30-15,000 $145 00 
cycles . • 

BK4A STARMAKER Ribbon Pressure Micro· 
phone. Cari be "carried around". allows 
speaker free movement. Ideal for TV, night 
clubs, conventions, banquets, etc. Low im· 
pedance 30/ 150/250 Ohms . .. Frequency 
range 70·15,000 cycles . $185.00 
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backed viol family; but, oddly enough, the re­
s~lts here al-e Quite musical and mo!:)t ellter taining, 
wIth soprano· tenor close-up ducts from t he well­
known lVIarais and Miranda, to the very sweet 
contrapuntal accompaniments of the viol group in 
arrangements by Marais himself. Not fo lk music, 
110t any .~l1usical fish nor fow l, but nice listening 
and wonderfully recorded. 

Martha Schlamme Sings Songs of Many 
Lands_ Vanguard VRS-70 12. 

Perhaps this Austrian lady has received audience 
acclaim on extended world-wide concert tOUl-S, bl1t 
she's no folk singer for my money. A pleasant, 
op,cn delivery, not the slightest vest ige of a sense 
of difrering styles, an accurate voice that si ngs 
everything in an unintended parody, from Negro 
spirituals to Yiddish wisecracks, all to an in· 
nocuously wishy-washy sort of piano accompani: 
ment, no doubt complete with gestures-she is the 
perfect example of the well·meaning singer·turned· 
fo lk-art ist, who hasn't the faintest idea what a 
fo lk song (any nation, any race) is all about. 

Kentucky Mounta in Songs: Jean Ritchie. 
Elektra EKL-25 

-And here is the ultimate opposite, a true 
folk singer, a consummate musician whose songs 
and singing style come straight from a long 
fam ily tradition in the Southern mountains. Jean 
Ritchie is the kind of folk singer who is so good 
that even people who can't stand folk songs a re 
spellbound by her musicianship and the incredible 
subtlety of her style of deli very. T his is a second 
volume from Elektra. including some dulcimer 
solos, as well as a brace of unforgettable old 
E.nglish ballads done in the strange, quavering, 
lugh ly ornamented style of the old music-a style 
t4at defies notat ion a ltogether and is on ly passed 
on by intimate and ]ong·time li~ten ing. D ulcimer, 
guitar accompaniments; un~ccompanied songs. 

A Folk Music Sampler. 
(Available from El ektra 
Bleecke r St. N.Y. 14 .1 

Elektra FMS-l 
Records, 361 

An advertising disc, but worth noting as a 
legit imate use of the new convenience of tapp. 
ed:ting. Twelve songs by a number of singers, 
sampling the regular Elektra catalogue. No fad­
ings-out-each item is complete. (You'll find 
other samplers availab le, includ ing, I think, ~n 
RCA V ictor Jazz Sampler.) 

Korean Children' s Choir. Sponsored by t he 
American- Korean Foundation . 

Urania URLP 7 125 
An off-shoot 01 one of those well· pub licized U. S. 

tours, this was taken 011 the fly as the I(orean k ids 
whirled, singing, through our fair country. My 
cupy (not yours) has a plug by Joh n Daley, radio· 
style, explaining that you can send a Korean 
Orphan to school for one year if you buy t he d,isc. 
($5.95, Record. Am.-Korean Foundation, New 
York City, N . Y .) 

The record is both funny and pathetic. The kids 
shriek enthusia:o:tically in piercing treble every· 
thing from Jeannie with the Light Brown Hair 
and Danny Doy to assorted Korean tunes-all of 
t hem d i,hed out with a grade·school-Btyle piano 
accompan iment iI\disputably made in U.S.A. Not 
exactly a musical tom' de jOTce. 

Beethoven, Schubert, Mozart 
Badura Skoda plays Beethoven. ("Moon­
light ," Pathetique," '.'Appassionata" Sona­
tas.) Westminster WL 5184 

Here Badura Skoda is put to work c leaning up 
the Beethoven war-hor-ses of the piano repertory­
and I , for one. find the job unexpectedly vit",l 
and refreshingly absorbing. Skoda has always 
been for my ear an ideal Mozart and Schubert 
pianis t , but a year . or so ago h is big Beethoven, 
the "Emperor" concerto, d id n 't come off well at 
all, 'lot enough of the old trouper . the b ig-time 
shown"cm, for t hat showily demanding ma:o;terpiece. 

But nothing is wrong with the Skoda potency 
here. Not on ly is t he interpretive think ing of the 
very highest order. and indeed a fascinat ion from 
measure to m easure, without a loose end, a mean­
ing less ph rase or a blurred bit 01 dttau---:uut tn, 
powerhouse q uality of the b ig Beethov.cn move 
ments comes through to p lease anyuody. T op re­
commendation for all who would learn more of 
what is inside these much-played works. 

Beethoven : Piano Sonatas in E, Opus 109, 
A flat , Opus 110. Myra Hess. 

HMV LHMV-I068 
Dame Myra is still about the finest woman 

p ianist of her type-and a vanishing type it is, 
the fu ll-blown big roman ticist \vhose central 
musical existence is with the Ge"rman classics of 
Beethoven, Schumann- nobody can surpass her 
Sch umann-:l\10zart, Bach. 

These are masterly performances of the two 
d ifficu lt late-Beethoven sonatas, pure musical ex· 
pression far above mere pian istic finger-w igglings t 

though there are p lenty of passages in these that 
sound thick and hopelessly complicated under 
lesser fingers and littler minds. Tbe Hess versions 
are inevitably to be compared to the imperishable 
Schnabel : they are of the same order, but less 
stern, more lyric (and feminine>, m ilder, often 
slower, but not a bit less profound_ Again, t here 
is much to be learned here and enormous enjoy­
men t to be had from such utterly easy, under­
standing playing. Top-quality recording, too. 

A Sonata Recital by David Oistrakh. 
(·Beethoven: "Kreutzer" Sonata ; Le Clair : 
Son. in OJ Ysaye: Solo Sonata op. 27 , #3. ) 

Vanguard VRS 6024 
Oistrakh recordings have been piling up in my 

back log for some time--to tell the trut h , j've been 
som ewhat intimidated by the h igh-powered notices 
he's been getting. Sensation stu ff. But now I eat 
crow. This is an excellent "Kreutzer" (the piano 
as well aB t he violin-he is L ev Oborin), mas· 
culine, fnll-bodied, strong and solid b ut never 
hysterical or overtaut as so often is t he case in 
this work. Remarkably lucid display o f the essen­
tial musical stuff. (Le Cla ir is a nice 18th c. 
trifle, the Ysaye is a dreadfu l solo v iolinist's night­
mare.) T he sam e goes fo r : 

Oistrakh Plays Beethoven and Cla:z:ounov. 
(Beethoven Violin Concerto, Cla:z:ounov op. 
82.) W ith the " State Orchestra" under 
Gauk, Kondrashin. Period SPL 598 

(Quotes above are mine. "State" Orchestra­
what State? Does anybody think it's the State 
Orchestra of North Dakota or something? It 
might-horrors-even be the Moscow State Or­
chestra for all I know.) (Why can't they stop 
putting OrSTR AKH in huge letters on a ll his 
alb ums? It takes up so much space here to list 
the m usic he plays, after the title I) 

T he Beethoven Concerto is not unlike the 
"Kreutzer," beautifully p layed if a b it stolid in 
t he orchest ral part, heavier even than Beethoven 
h imself. For a ll his present fam e, O i~trakh is not 
given to fla mboyance nor to any sort of dramatic 
showm ansh ip. His tone is t he warm, luscious one 
of the world-famous violin ist v irtuoso but his 
an tics are non-existent . No reason , t hen, to be 
af ra id of his notoriety, and every reason to enjoy 
h is obvious understanding of Beethoven. 

I haven't tried the G lazounov. Didn't want to, 
after Beethoven. Oisters and chocolate sauce I 
You try it. (I d:d touch a few measures; technical 
quality is below the Beethoven, sounds like a disc 
job.) The Beethoven is well recorded something 
less than tops, the sound a bit denBe and the 
acoustics rather unresonant. U nimportant draw­
backs. 

Schubert: ~tring Quartets #13 , #14, #15. 
Budapest String Quartet·. 

Columbia SL-194 (3) 
I've been playing the contents of this ·album 

again and again s ince March and have never 
stopped long enough to m ention it. Here are the 
three big q uartets ( including " Death and the 
Maiden") played wit h astonishing intensity and 
fire-for this is the kind of work the Budapest 
now does most superbly . 

T h is is a Schubert everyone should know, faT 
from the sweet lyr ics of the fam iliar music, related 
to those fam ilia r ominous sections of the "Un­
finished Sym phony" but going much farther 
towards the b izzarre, t he m acabre; in these 
dead ly serious and a lmost m orbidly exciting' m o­
m ents (interspersed , of course, w ith the m ost 
wonderfu lly relaxed lyrieism ) S chubert was an 
extraordinary pioneer in Romantic expression, 
well ahead of Beethoven, m atched only by Weber 
at the time. 

To quartet-distrusters: don't ever be scared of 
t his sort of h i-fi quartet m usic I The high-fidelity 
phono system; brings t heSe four v igorous players 
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CHROMATIC Hi-Q7 
delivers a greatly superior per­
formance and provides a higher 
voltage output that over-rides inter ­
ference. This one, single magnetic 
unit plays all records, 331, 45, 78; 
of course, either stylus is replace­
able-at home-independently of 
the other. 

Comes with a micro-diamond and a sapphire. 

UNIVERSAL 
ADAPTER 

Net $41.70 

tJlemes wi~h Itot n single aim:- • 

FREE "Electronic Phono Facts" 
at your dealer • . . 

or write us direct 

• 

OJ 

e 

• 
• 
• 
• 
o 

o 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
Actual Size • 

• 
• 

Compass-Pivoted tone­
arm with lLniver sal adapter 

By popular demand, the superb Audax Compass-Pivoted 
tone-arms are now available for use with most any car­
tridge. For this purpose a special Audax adapter has been 
developed. Designed so as to have the stylus in full view 
-permitting the all-important stylus-to-record alignment. 
The Audax arm has only three parts, highest tracking effi· 
ciency, no restraint, no frontal oscillations, no springs, no 
fatigue. Solid metal construction, finished in gold. 

Net $4.80 
••••••••• 0 •••• 0 •• 0 ••••••••• 0 •• 000 •••••• 

Mi~ro-Poise [stylus balance] 
Most cartridges in use operate with too 
light or too heavy stylus pressure. This 
means stylus and record ' destruction. 
Until now it has been impossible to 
check sty I us-pressure closer than 2 or 3 
grams [50% olI-correct]' Micro-Poise 
(not , a scale) is a simple and precise 
indicator of the one thing it is so highly 
important to be sure-that the stylus 
pressure is not too heavy nor too light­
but CORRECT. As the stroboscope indi­
cates correctness or incorrect-
ness of turn-table speed-Micro­
Poise indicates correctness or 
incorrectness of stylus-pressure. 

Precision all-metal con­
struction, finished in 
gold -_...... Net $4.80 

jjJlicro·Poise works with any carl,ridge and arlll. 

AlJDAK COMPANY 
500 Fifth Avenue Dept. A New York 36, N. Y. 

Creators 01 Fine Audio·Electronic Apparatus for over 25 years 

• 
• 
• 
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The Hi-Fi Highway 
"New Orthophon ic" High Fidelity. Various 
bands, a rt ists; h i- fi tona l range demonst ra­
tion, etc, W ith Booklet. 

RCA Victor LM 1802 
Look fellers, I'm a musician . When somebody 

plays' music at me-I hear music. It may be good, 
bad or indifferent, intriguing or boring, well­
reproduced or poorly in a thousand and one ways; 
but if it's music I hear music. This record has 
music on it. 

High Fidelity, as far as I 'm concerned, is a 
six-lane super-highway with a green strip in the 
middle and a lot of trees. It's a highway to some­
where. I like nice highways, but I wouldn't think 
of just driving on them, to look at the lovely 
concrete and the green grass in between. Not for 
long, anyhow. If that highway doesn't take me 
somewhere I want to go (and take me better 
than some other road to the same p lace) then to 
heck with it. I want a Destination. 

Same thing with hi-fi reprod uction: if it brings 
me sound that I like, fine. If not, then the hi-er 
the fi the more my displeasure or boredom, or 
what· have-you. Hi-fi is strictly a means, for me. 

So I li,tened to this record straight-before 
tackling the "booklet", a volume roughly twice 
the size of the record itself and dozen, of pages 
long. My reaction was something like this: 

. . , What's this?--oops, a foam-rubber turn­
table mat 1 Fell out of the album. Just an extra 
hi·fi bonus that, somewhat irrelevantly, comes 
with the package. 

Side 1. "Adventure in H igh Fidelity", by 
Robert Russell Bennett_ Aha-the first piece of 
music ever composed expressly for hi-fi. (That is, 
the first Destination ever created so that a six-lane 
highway might have somewhere to go ... ). Wow I 
A ll the bells in Christendom and everything else 
too. Take out the bells and where have I heard 
that sound before? Ah yes, old Stravinsky did it 
the year I was born, at the beginning of his ad­
venture in hi-fi; "Petrouchka." No bells, though. 
And now come a herd of hippopotami in brass, no 
doubt intended to overload my amplifier while it 
was busy with them thar bens , . . they wallow 
in a sort of D minor; but in come a couple of 
screetching parrots (piccolo) and some fine hi-fi ga­
zelles (oboe), p lus a solo violin a couple of centi­
meters from the end of my nO'e. This must be 
the Apotheosis of the African Veld. Wood blocks, 
Chinese something·or-others right out of Ferde 
Grofe's Grand Canyon _ , • yep, I knew it, here 
comes the native dance, with percussion. 

Funny, I'm getting confused; did I hear a bit 
of Broadway mixed with Jungle Jim's percussion 
over there? And what about that ·'tick . tick", out 
of Latin America? Where the heck ar e we? . . '. 
Might have guessed it- Bali. Or is it Bangkok? 
Anyhow, there's- that gainelin stuff, with a few 
cowbells thrown in ... and now? Of cO'l<rse! I 
shou lda' guessed: South Pacific. The traveling 
road company, strings, saxes, and all. Only, the 
ca!'tanet man from Spain bungled into th e middle. 
And now-UPetrouchka" again: the music box 
sound. (Remember, the man with the walking 
bear?). 

* 780 Greenwich St., New Y ol'k 14, N. Y. 
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Around the world in hi-fl. For now we're in 
nco Tchaikowsky, right out of Aurora's W edding 
-whoops, altered-thirteenths in the saxes; ' that 
bodes no good. Ominous muted trumpet. "Porgy 
and Bess"? Or is it Virgil Thomson's "Louisiana 
Story"-that's where I last hea:'d that kind of 
sound. Alligator music or something. That was the 
slow movement . . . but here we go, right onto 
the stage of the Paramount. 

Batteries of brass rise up with purple spotlights 
on them and-WHAT? Yep, Haydn in jazz, var­
iations on Haydn's variations on Haydn's "Sur­
prise"-sinking ominously downwards until that 
good old Chinese gong sends Papa H. back where 
he belongs, and "Porgy and Bess" takes over 
once more. 

Grand Finale-with bells and hippopotami again. 
Form, by golly: the First Idea returns at the 
very end, the Full Frequency Fountain of Fare­
well. (That's the title.) 1 quote from the booklet, 
in 1'e this Fountain: 

"Again the incl'edib!y 1··ich musical !abl"ic 
of the opening movement, heav ily accented 
by fu.ll-bra.qs chords emel'ging fr01ll madly 
s'wil'ling woodwinil and stl'ing arabesques and 
a fountain sp"ay of .fIlittering percussion notes 
. . . all " 'is;ng with seemingly inexhaustible 
dl'alllat:c power to a p1'e"()!'atioIL that wily tOell 
1'elJresent the ultimate incandescence to which 
IIl'1ts ical sound may be fired. It leaves the lis­
t ene,' overwhelmed by a sonic experience Imlilce 
any he can have eve,' Imown before, a drea'/I. 
of High Fidelity. , .. " 

Tut·tut. It still sounds like hippopotami to me. 
Phew! That was only band I, side 1. To be 

sure, the res t of this record has some very in· 
structive stuff on it. Next comes a piece called 
"The Orchestra in a Nutcracker Shell" which is 
no more than a ,"ery nice batch of solo passages 
for the principal in struments, each one recorded at 
arm's length for your greater instruction. You can 
hear the keys clank and the breaths wheeze. Tunes 
from the HNutcrackerH

, and very nicely played. 
Side 2 begins with a Restricted R ange Demon· 

stration. An unexpected yawp. It's only an elecw 

tronic tone generator zooming from Low to High 
-and we're off in those bells and hippopatami 
again. Sudden stop; Somebody flipped the pot 
closed right in the middle of the Veld. Another 
yawp, not quite so persuasive, and-re-take. The 
scene starts all over, bells, hippopotami and a ll. 
I've had. almost enough of them by now. 

Fade·out. Yawp #3. Once more, like some zany 
comedy show, we start all over with bells and hip­
popotami! This time, the bloom is off the peach. 
. . , I mean the shine is off the hippo. The 5000-
cps. cut-off only makes 'em sound fatter. . .. 

Now don't get this wrong. Pm retailing a 11Mt· 
sicifln's reaction to these goings-on. If you wish 
to ignore the music and listen to the fi, you've 
got a very nice demonstration here of fu ll -range, 
s lightly-restricted (! 00-8000 cps), and decidedly­
restricted (200 to 5000 cps) reproduction. Couldn't 
be better. But I just hear the same p.iece of music 
again, a second, third, and fourth time-when, 
frankly, I wish I hadn 't heard it the firs t time. 
Please yourself I 

That's not all. Suddenly (side 2, band 4) the 
hippos vanish in an in stant-and we're in a re~ 
cital hall. Nice! A really lovely rendition of R ich­
ard Strauss' highly-colored song, "Amor". What 
a pleasure! I:Iere we are, at last, back in music-

lIormal , sensible, music- jor-Ill lI sic· :j-sakt. This is 
true Hi·Fi-a highway to real musical pleasure. 
Same with Victoria de los Angeles' charming 18th­
century-sty le "Gold Finch", with harpsichord ac· 
companiment, and Jussi Bjoerling's fine singing 
of a sp lendid ly typical Grieg song, "A dream". 
(Original text in booklet, minus translation.) 
Leonard Warren's baritone contribution in Italian, 
"The .Last Song," is relatively a trifle, innocuously 
musical and perfectly delivered. 

These four songs, for four voice· types, make a 
splendid lesson-not in high fide lity, (which is . 
of course, tops here), but in the art of singing. 
Worth the entire disc, for musical people. YOll 

won't find a better and truer illustration of what 
Hi-Fi is all about than this little vocal concert­
for here, top-quality recording technique is put 
to work to project excel1ent musical values. That's 
real hi-fi. 

One band left to play-and here she goes. 
WOW! H ere comes the Pops Parade, with 
(Jemme look quick)-Bahama Buggyride and 
Hugo Winterhalter And His Orch. leading off. 

Now my field isn't pops. I jur-:t listen to the 
noise it makes. And man, THIS IS HI-FI. 
Never mind the music, I say (since I don't know 
a rebop from a bebop), just LISTEN TO THAT 
SOUND! RCA has really done it. "Moonlight 
and Roses" on guitar, accordion and Hammond; 
HMy Impossible Love", real big·time dance band 
stuff, and-finally-HEddie and the Witch Doc­
tor." Music? Pops? Well, anyhow here we have 
"the Illtimate 1'eS01l1'ce8 of wide-range, tran-­
sient-true I'ecording and 1'ep'rodllction , . . in 
the dl'alllat ic exploitation of perc'/l ssioll instn/-
1J1f'nts." U ltimate, yes I But not very original. 
Methinks I've heard this New Sound before, too; 
it was composed first around 1926 by a gent 
named Edgard Varese and if you think that was 
popular music, you're nuts. It was VERY serious. 

This price, however, ends with a New Note 
that didn't occur to Edgard Varese. Just before 
the final whirlwind blast, the entire ensemble, 
percussion, brass and for all I know the sound 
engineers and the maintenance crew as well , toss 
their instruments and their hats in the air and 
let loose a blood,curdling yell. HURRAH for 
good old High Fidelity I There really wasn't 
anything else left to do. 

R. D. Darrell, incidentally, does a manful job 
with the m ammoth hi-fi booklet which (along 
with the rubber tum table mat) fills out this High 
Fidelity package. It was, shall we say, a parlous 
assignment, that I wouldn't have dared touch 
with a ten·db pole, and he has done it proud. An 
excellent discussion, between superlatives, of the 
functions of hi-fi in sound reproduction. And, all 
kidding aside, the recording is a credit to RCA's 
sound engineers and processors, if not to their 
musical staff. Don't miss it. 

FOLKI SH 
Ballads of Long Ago. Mara is and Mi randa, 
Pardo . Ancie nt I nstrument Ensemble. 

Columbia ML 4894 
Well, any folklore·ist would have the shivers at 

the mere thought of this weird complite of tradi­
tional balladry and ancient instruments-viola 
d'amore, tenor viol, gamba, the mediaeval flat-
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SEEi WDAT!>S NEW ... 
. DEAR WHAT!>S DIFFERENT! 

AMAZING PERFORMANCE! 
BOZAK B·207 See the LEONARD RADIO 

exhibit at the 

AUDIO FAIR 

HOTEL NEW YORKER 

Rooms 536·537 

October 14, 15, 16, 17 

Co-axiall y Mounted 2 way speaker system. A 
t reat is in store for those who have not yet heard 
the true fidelity performance of this amazing 2 
way speaker system. The woofer section with its 
true pitch and unmuffled tone adds a new sense 
of orchestral fullness to the lower musical regis­
ters. The tweeter with its unique system of rub­
ber damping blocks is responsibl'e for lhe unusual 
degree of smoothness. Sh ipped complete w :th 
High pass fi:ter . Effective range of the B-207 is 
30 cps to 30,000 .. , . . . . . . . . . . . . . . . . . . . . . . . . . . .. NET $76.50 

. Bozak W oofer Only (B- 199A ) 30 cps Res. . . . . . . . . . . .. NET $45.00 
Bozak Tweeter Only (B -200X ) to 30,000 cps . . .... . . . NET $27;75 

WEATHERS "DEBONAIRE" K·700 
RECORD SYSTEM 

Weathers FM pickup sys­
tem and manual turntable 
completely assembled and 
ready to plug into an 
existing audio system. Its 
richness of tone and ab­
sence of record scratch 
will amaze the most criti­
cal listener. S:Jpplied complete with pre-amplifier­
equalizer, oscillator and power supply. Available in rich 
mahogany or blonde formica case. I gram needle pressure 
prolongs the life of your treasured record ings. 

NET $124.50 

INTERELECTRONICS 
"CORONATION" AMPLIFIER 

I A fabulous amplifier incorporating 
the latest advances in Williamson 
circuitry. Power output-an amazing 
30 watts. It uses rugged KT -66 
tubes in the output stage and is de­

signed for supra-linea class A-I ope~ation . Its ul ~ ra compact 
design makes use of such features as plug-in electrolytic ca ­
pacitors and terminal board layout for all resistors and con­
densers. Frequency response: 5-200,000 cps ± I db. Size : 
IS" x 4%" x 7 Vs " . NET $99.50 
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WEATHERS M·lOl TONE ARM SET 

Mounts eas ily on your pres­
ent turntable, ready to plug 
into your pre-amp for the 
fines.t souQd reproduction 
possible . Set includes DeLUIXe 
Professional Arm, FM pickup 
cartridge with sapphire sty­
lus, and combination osciilator and power supply with 
pickup cable and output connector lead . . NET $64.20 

INTERELECTRONICS "CONSOLETTE" 
PREAMPLIFIER.EQUALIZER 

Over 50 db negative feedback . 4 _' .. 
steps rolloff and crossover con- I -. 

tro's permits 16 equa li zation I .. 
curves. 5 inputs accommodate j, .•. =--"_-----" 
phono pickup, tuner, microphone. etc. Separate controls fo r 
volume and loudness. Bass and treble controls afford up to 
20 db boost and attenuation at 20 and 20,000 cps. Fre · 
quency response-5 to 200,000 cps. Distortion less than 
.02 %. New low noise Z729 input tube used. Power sup-
plied from amplifier. NET $79.50 
Matching power supply ., NET $ 9.95 

New 1955 "Audio 

_Reference Guide" 

available shortly. Put 

your name on our 

mailing list NOW! 

Mail and phone or. 

ders filled. 25% de· 

posit, balance C.O.D. 

57 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


commonly used electron-ray tube. On FM 
the station is tuned to a center indication 
on the meter, with satisfactorily close tun­
ing being shown by a Va -in. wide band at 
the center of the meter scale. On AM, the 
meter indicates with a max imum swing to 
the right when the station is properly 
tuned in. One of the desirable features of 
this tuning meter is that it is mounted at the 
bottom of the dial escutcheon so that the 
user does not have to bend down to see an 
indicator located (usually) a t the top of 
the dial opening. 

A second valuable feature of the tuner 
. is the variable AFC control. Instead of a 
simple switch with either "in" or "out" po­
sitions, the AFC may be used either fully 
out or fu lly in, or in any desired amount. 
This is an advantage in fringe areas where 
fading often permits a stronger station to 
take over when full AFC is used, but a 
slight amount of control would be desir­
able. 

Figltre 8 shows the appearance of the 
tuner from the front, Fig. 10 from the rear. 
From left to right the knobs are: volume 
<;ontrol with on-off switch; phono equalizer, 
~he outer knob for turnover, inner knob for 
rolloff; AFC control; selector; tone con­
trols, outer knob for bass, inner knob for 
treble; tuning control. On the rear apron 
is the high or low-level pickup switch (in 
the photo, the switch is labeled PREAMPLI­
FIER IN-OUT) a pickup load control, input 
and output jacks, a hum balance control, 
and two convenience outlets. 

T uner Section 

An iron-cored loopstick serves as antenna 
for the AM section, with a connection avail­
able for an external antenna when one is 
required. On FM, a small capacitor con­
nects to the a.c. line cord, the power trans­
former being isolated by r.f. chokes. For 
fringe areas, an external antenna may be 
connected to the terminal strip. 

One r.f. stage and two i.f. stages are used 
for both AM and FM, with two additional 
stages on FM as limiters, followed by a 
Foster-Seeley discriminator. The AM de­
tector circuit is essentially a diode, since it 
uses the grid circuit of the first limiter as 
a "diode plate." The signal is developed 
acros a r esistor in combination with a 10-
kc filter which is extremely sharp, being 
provided with a frequency control as well 
as a resistance null control which increases 
sharpness so that at 9 and, II kc the re­
sponse is less than 3 db down, while rej ec­
tion at 10 kc is of the order of 60 db. The 
audio section consists of two sections of a 
12AX7 as thephono preamp, witl1 the turn­
over and rolloff .controls between the two 
sections of the tube, followed by two sec­
tions of a '12A T7 in cascade with the tone 
controls between them, and followed still ' 
further by 0 of a 12AU7 as a cathode fol­
lower output tube. The tuner has its own 
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Fig. 8 (left ). Front 
view of AF-860 Pilo-
tune~. Fig. 9 (right). 
Perfo rmance curves 

for t he AF-860. 

power supply, and indicator lights show 
when the selector switch is set on PIIONO, 
TAPE, or AUX, and when set on AM or FM. 
only the working section of the dial scale is 
illuminated. Broadbanding of the AM cir­
cuit is accomplished by switching in an 
overcoupled coils in the first two i.f. trans-
formers. .. . 

Performa,nce 

Figure 9 shows the performance curves 
for the tuner. Anyone of the five low­
frequency characteristics may be used with 
anyone of the high-frequency characteris­
tics. The solid lines r epresent actual mea­
sured values; the dotted "800" curve is 
factory specification, since the tuner tested 
did not give the characteristic expected 
when it was measured. The two concentric 
knobs are intelligently arranged-=-providing' 
clear lettering ori the panel and . ~ . Inaximum 
of ease in use. The 'two knobs have settings 
that coincide for the RIAA curve; the 
large low-frequency knob rotates counter­
clockwise from the RIA A position through 
LP, AES, NAB, and 800, while the small 
high-frequency knob rotates clockwise from 
the RIAA position through 20, 16, 8, and 0, 
the figures representing the number of db 
down at 10,000 cps. 

Tone control range is shown at the lower 
section of Fig. 9. as is also the compensa­
tion of the volume"cQntrol. The figures - 30, 
- 40, and - 50 reprdent db below maximum 
response at , 1000 cps, with the associated 
curves showing the response throughout 
the audio spectrum. 

The hum balancing control is effective, 
giving a ran15e of about IS db in minimum 
hum output. Pilot has long used a variable 
control to provide the correct load on any 
type of magnetic pickup, and this gives a 
range from 6800 ohms to 106,800 ohms. 

Fig . 10. View of AF-
860 to show input 
jacks and rea r apron 

con t ro ls. 

BOB -t 1+--JIIJ!l-_, /-1 I IJJI/ I_ 
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This feature is retained on the A~-:'860, 
and is considered desirable. The IlI-LO 
switch gives a voltage ratio of approxi­
mately 5 to 1 to accomodate pickups with 
differing output voltages. 

Power ' consumption for the tuner is only 
55 watts, which seems low for a tuner with 
the additional audio and preamp stages. For 
a I-volt output at the AUDIO OUT jack, a 
signal of 0.118 volts is required at the TAPE 
and AUX input jacks. The DETECTOR OUT 
jack is fed from a second cathode follower 
which derives its signal ahead of the tone­
control stages. Consequently there is less 
gain in this channel, and for a I-volt out­
put at this point, an input signal of 1.14 
volts is required at the TAPE and AUX in­
puts. For the LO phono input, an input of 
.0 115 volts is required to produce a I-volt 
output; for the III input, the required input 
signal is .054 volts. IM distortion measure­
ments through the amplifier section, with 
controls on flat position, show that the 
distortion is less than 1 per cent at 2 volts 
output, and less than 2 per cent at 5 volts 
output. Hum level is satisfactorily low, 
being approximately 45 db below I-volt 
output at the maximum setting of the vol­
ume control on PIIONO, and about 65 db 
below I-volt on the TAPE and AUX inputs. 

Sensitivity appears to be better than 3 
microvolts on FM; factory specifications 
call for 2 microvolts on AM. With two i.f. 
stages used on AM, the selectivity is excel­
lent, and the lO-kc filter effectively elimi­
nates any interstation signal, whether on 
BROAD or SHARP, 
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at prices you can afford . .. a true 

a new dimension zn sound reproduction 

TttE SHADOW·BOX 

bench-crafted 
cabinetry 

AUDIO • OCTOBER, 1954 

THE TRADITIONAL 

See the variety of beautiful F-M 
hom models in authentic bench 
crafted cabinets on display at the 
Sight & Sound Exposition at Chi­
cago's Palmer House, Room 815, 
and at the New York Audio Fair, 
Hotel New Yorker, Room 533. 

the new 

Jazier-may 
horn 

1. Revolutionary New Damping 
principle . . . practically eliminates 
hangover and intermodulation 
distortion. 

2. Compactness of unique design gives 
performance equal to enclosures three 
times the size. 

3. High Dispersion Factor . .. eliminates 
the "point source" of sound. 

4. Low Distortion ... lower than many 
amplifiers. 

5. High Definition ... each instrument is 
reproduced with authentic brilliance 
and clarity. 

WRITE FOR FREE LITERATURE AND PRICE LIST. 
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Equipment Report 
(from page 52) 

reproduction quality, and most manufac­
turers- wishing to ensure optimum r esults 
with their equipment-have made sure t hat 
they offered an arm which was designed to 
work with thei r own cartridge. In many in­
stances, these arms have achieved favor 
a~ong users to the extent that they were 
be1l1g used with the cartridges of other 
manufacturers. W ishing to ensure the avail­
ability of an arm especia lly designed to 
wO!,k ~ith the 215-216 series of pickups, 
F alrcluld now offers two transcription 
arms- Model 280 for 12-in. turntables. and 
Model 281 for 16-in. turntables. T he 12-in. 
model is shown in Fig. 5, and the appear­
ance of the 16-in. model is simila r except 
for the length. 

Desirable features of this a rm a re: free­
dom from low-frequency resOIlances and its 
adjustability for stylus fo rce, height of a rm 
drop limit, and leveling. T he adj ustment~ 
are readily made, using thumb screws fo r 
stylus fo rce control and drop limit. T he 
for:ner tightens or loosens, as required, the 
ma1l1 supporting spring ; the drop limit con­
trols the lowest point to which the stylus 
can drop so the stylus need never touch the 
turntable when no record is on it. 

The height adj ustment is controlled by a 
set screw in the base which bears against 
the supporting post. Levelling is accom­
plished by tightening or loosening the three 
screws holding the base to the motor board 
- rubber bushings between base and board 
take up the slack. When properly installed, 
the arm rests at a point 7 in. from the cen­
ter of the turntable, and the curvature of 
the arm is practically concentric with the 
record. A t the rest position, the a rm is 
held in place by a built in spring clip which 
eliminates the need fo r a separate holding 
device. 

T he arm itself is of square cross section, 
with the rear portion free to revolve about 
the vertical ax is, the front of the arm being 
pivoted about a horizontal axis. T he design 

Fig. 5. Fairchild Model 280 Transcription Arm. 

ensures equal stylus fo rce over a vertical 
position of at least y.( in. so records can be 
stacked up if required, as on a record 
changer. 

T he pickup is mounted on a slide which 
clips into the front end of the a rm, permit­
ting the user to have a number of pickups 
mounted fo r different applications with 
ready interchangeability. Contact t o the 
pins on the back of the pickup is made by 
two springs which short together and pre­
vent an open circuit when the pickup slide 
is removed. A snap-out button is provided 
on the top of the arm to accomodate car­
tridges with turn-around styli . 

The Model 826A transformer, Fig. 6, is 
designed to match the 80-ohm impedance 
of the 215 series of cartridges, and the 
secondary should be terminated by an input 
resistor of approximately 50,000 ohms. 
Thus the usual input resistor in the preamp 
-47,000 ohms-is a satisfactory match. 
The -principal advantage of the transformer 

S4 

is its mounting. The primary connections 
are made through a standard phono jack 
~nd th.e secondary output is through a 30~ 
111. shielded cable terminated with a pin 
plug. Thus the normal lead from the pickup 
a rm is r emoved from the preamp and 
plugged into the transformel' input and 
!he output cable is plugged into the p;eamp 
Jack. The transformer is mounted by means 
of a clamp wh ich attaches to the cabinet 
~ith a single wood screw. T hus it is pos­
Sible to locate it at a point where the hum 
pickup is at a min imum, with movement 
about the mounting screw and axial rota­
tion permitting an adj ustment fo r an ab­
solute minimum of hum. T his fea ture of 
adj ustment is clever, and deserving of con­
siderable commendation. 

L.E.E. "CATENOID" 
FOLDED HORN 

THE FOLDED H ORN enclosure offered by 
the Laboratory of E lectronic E ngineer­
ing is of unusual design, yet manages to 

radiate an excellent-quality signal from a 
relatively small box. T he woofer section of 
this enclosure-its pri ncipal feature since 
the mid-range speaker and the tweeter both 
radiate directly toward the listener-con­
sists of a low-frequency speaker in an in­
finite-baffle enclosure and radiating down­
ward. The "horn" begins at the speaker , 
expands a long the bottom of the cabinet, up 

Fig. 6. Fairchild Model 826A step-up trans­
former to match the 215 Series of moving-coil 

.phonograph pickups. 

the front, back to the wall corner, and 'out 
at the sides. The expansion curve of the 
horn is termed "Catenoid," which is more 
adaptable to straight-sided passages than 
is the exponential. Crossover from the 
woofer to the mid-range speaker is at 300 
cps ; from mid-range to tweeter is at 6500 
cps ; well out of the fundamental range of 
music. 

In direct comparison to what we consi<ler 
our "standard" loudspeaker, we fi nd that 
the L EE enclosure offer s smooth r esponse 
over the range from 30 to 15,000 cps, but 
no absolute measurements were made on 
the complete speaker. I t was felt, however, 
that performance was remarkably close to 
the "standard" over all but the very lowest 
ranges, which is to be expected since the 
"standard" is a large 8y,; cu. ft. horn-loaded 
corner cabinet employing a heavy-duty 
woofer, multicellular mid-range horn and 
driver, and a popular super-tweeter unit. 

The LEE Catenoid system is compact­
measuring only 36 in. high and 28 in. along 
the two walls from the corner-and it s at­
tractively fini shed. Its relatively small size 

should make it very popular with those fo r 
whom space is a commodity that is not too 
abundant. As usual, the decor of a room 
could absorb this corner speaker without 
any apparent reduction of room area. Side 
radiation of the very low frequencies gives 
the very desirable effect of a la rge source­
completely devoid of the "hole in the wall" 
fee ling common to certain types of speak­
ers. U nder measurement, however this 
feeling of "hole-in-the-wallness" cal{ usu­
a lly be attributed to minor resonance peaks 
which serve as fo rmants, g iving one or 
more humps in the response curve and 
coloring the reproduction accordingly. The 
Catenoid seems to be completely free from 
any such resonances, the reproduction being 
smooth over the entire audio spectrum. 

Fig. 7. Laboratory of Electronic Engineering's 
three-way Catenoid loudspeaker. 

AF-860 PILOTUNER 

There are two schools of thought as to 
how a tuner should be built-one believes 
that the tuner should be st r ipped of all 
controls except the tuning knob and a se­
lector switch to choose between AM and 
FM, while the other believes that all con­
trols should be incorporated in the tuner, 
which thus becomes the operating center 
fo r the system. T here is much to be said 
for both sides, but there is no gainsaying 
the advantage of economy when the sec­
ond school is fo llowed, fo r only two sepa­
rate units are required-tuner and power 
ampli fier-and installation is considerably 
simplifi ed. Greater flexibility is the princi­
pal advantage of the first method, and as 
recently as two years ago this was impor­
tant because none of the tuners then avail­
able were fitted with suitable tone and 
phono-equalization controls. N ow, how­
ever , most tuners have excellent control 
fl exibility, and the economy of the two­
unit system becomes important. 

The new A F -860 Pilotuner belongs to 
the second school of thought. It provides­
in addition to a sensitive AM-FM tuner­
a phono preamp with both turnover and 
rolloff separately adjustable, separate bass 
and treble controls, and a selector switch 
fo r choosing the desired signal source, be 
it radio, phono, tape r ecorder , or some 
other "auxilia ry" input. In addition, this 
switch chooses two degrees of selectivity 
fo r the AM sectiol1 of the tuner, and 
switches the indicator lights and the tun­
ing meter. There is also an A F C control. 

T he tuning meter itself is one of the in­
teresting innovations of this tuner. H ere­
tofore available on only the most expensive 
tuners, the meter gives a more r eliable in­
dication than is possible with the more 
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.. Sixth Annual Convention Program 

AUD I 0 engineering society 
Hotel New Yorker, New York City. October 14-15-16, 1954 

Technical Papers 
All sessions to be held in the 

North Ballroom, 
Thursday, October 14th 

9 :30 a.m. 
Annual Business Meeting 

of the 
AUDIO ENCINEERINC SOCIETY 

10 :00-12 :00 a.m. 

MICROPHONES 
Chairman : B. B . Baue r 

S/mre Brothers, Inc. 

CATHODE FOLLOWER CIRCUITS 
APPLIED TO A MICROPHONE 

JOHN K. HILLIARD, J AMES J. 
Altec Lansing Corporation, 
Hills, California 

NOBLE, 
Beverly 

The cathode follower vacuum tube is used as 
an impedance translator between the miniature 
condenser microphone and the output circuit. It 
is evaluated for both the triode and pentode con­
nection, and it is shown that the pentode con­
nection is the most favor able in terms of input 
admittance. 

A means for minimizing noise aris ing from 
therm al agitation and leakage current is presented 
with data relating the noi se tbreshold to the real 
component of the microphone circuit impedance. 

MICROPHONES FOR INFORMAL USE 

L. M. WIGINGTON, R. M. CARRELL, RCA 
Electl'owic Prodttcts Div'ision, Camden, 
Nezv Jersey 

T elevision programing often requires that micro­
phones be used informally, off the a..,<is of the 
speaker's mouth. An integra t ing audiospectrom. 
eter is used to determine the approximate re· 
sponse curve for pl-oper balance when the micro­
phone is worn on the chest or lapel. A new 
minia ture microphone having s uitable frequency 
response and direct ional - characteristics for in­
formal use is described. 

UNIAXIAL MICROPHONES 

HARRY F. OLSON, J OHN PRESTON, AN D 
J. C. BLEAZEY, RCA Labol'a tories, 
Princeton, N. J. 

U niaxial microphones are wlidirectional micro· 
phones in which the maximum response occurs on 
the principal cylindrical axis. Ribbon transducers 
are used in these m icrophones because of the out­
standing and desirable characteristics of these 
systems as demonstra ted in more than two decades 
of use. -Distributed and lumped acoustica l resist­
ance termina tions and phase sh ifting networks h ave 
been developed for uniaxial microphones. U niaxia l 
microphones of both first and second order have 
been developed. 

A STABLE LABORATORY STANDARD 
CONDENSER MICROPHONE 

JOSEPH F _ HOUDEK, J R., K ellogg Switch­
board and SltlJply Co., Chicago, Ill. 

This microphon e is designed to provide cali bra· 
tion stability in the audio frequency range in labo­
ratory, studio and testing applications. Featured 
are rugged construction and spring loading which 
maintain constant diaphragnl tension . Modifica­
tions of the acoustic controls provide a pressure 
or free field type. Each has uniform characteristics 
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and meet s ASA performance requirements in its 
own application. 

A METHOD FOR QUANTITATIVE 
MEASUREMENT OF WIND NOISE 
SENSITIVITY IN MICROPHONES 

R. M. CARRELL, RCA Electl'onic Prod­
!lcts Div ision, Camden, N . J. 

A long, spring suspended pendulum is pre· 
sented as a simple means of making quantitative 
measurements of the wind noise sensitivity of 
microphon es. Measurements of the velocity-dis­
p lacement characteristics of a t ypical pendulum 
are presented. 

2:00-4:30 p.m. 

MISCELLANEOUS & 
TAPE MACHINES 

Chairman: Sherman M. Fairchild 
Fai'rchild R ecOl'ding Equipment COl'p . 

A MOVING-COIL FEEDBACK 
DISK RECORDER 

C. C. DAVIS, West're:. COl'pomtion, 
Hollywood, Ca.lif. 

The di stinctive feature of this recorder is the 
application of corrective ieedback originating in 
the actual stylus driving mechani sm. Thus, the 
motion of t he stylus is accurately controlled, ir­
respective of recording conditions over a wide 
range of amplitudes and frequencies. The latest 
im provements are described and include a simple 
method of applying heat to the stylus and the use 
of tapered shank styli to facilitate their replace­
ment. 

AN EXTERNAL AUTOMATIC SWEEP 
GENERATOR FOR USE WITH 
CATHODE RAY OSCILLOSCOPES 

ALAN BLOCH , Audio Il'I stl'1!1nent Com­
pany, Inc., New York City 

The instrumen t , which has no manual controls , 
accepts a repetitive signal with a frequency be­
tween 20 and 50,000 cps, and with any reasonable 
amplitude. It deli vers a constant-amplitude linear 
sawtooth at one·half the input frequency, which 
serves as a time·base (two cycles long) for the 
associa ted oscilloscope. 

Use of the instrument eliminates much of the 
adjustment normally associa ted with oscilloscopic 
usc, and makes it easy to carry out continuous 
observation of waveforms while the frequency is 
varied, since the tim p -base is automatically locked 
to the signa l over the entire frequency range. 

AN EXPERIMENTAL STUDY 
OF DISTORTION 

C. L. LEBEL, AI/diD IHs/1'lt11l ent Co ., Inc., 
New Yorll City 

The measurement of non-linear d istortion by 
various methods is s tudied. Measurement results 
secured by various methods are compared and 
the limitat ions of theoretical interrelations dis­
cussed_ It is emphasized that a method whose re­
sults do not correlate with the opinion of the ear 
has litt le prac't ical uti1ity in audio. 

TRANSISTORIZED MAGNETIC 
TAPE RECORDER 

A. 1. ARONSON, RCA Engineering Prod-
1tcts Division, Cm/'lden, N . J. 

An experimental tran sistorized record-playback 
tape recorder with performance characteristics 
equal to or better than conventional recorders is 
described. D irect coupling to the loudspeaker and 
utilization of the tape drive motor for a power 
transformer eliminates the need for costly and 
bulky iron cored components. The amplifier s tages 
arc stabilized for both temperature change and 
transistor variation. 

DEVELOPMENT OF A SUB­
MINIATURE TAPE RECORDER 

ALBERT C. TRAVIS, JR., President, Broad­
cast Eqwipll'l.ent Specialties Corp. · 

Subject matter covers the problems and solu­
tions involved in scaling down the transport and 
amplifi er to pocket size without undue sacrifi ces 
o f fun ctions, recording time, and quality while 
s imultaneously utilizing a maximum of readily 
availab le componen ts. T he result, the Tapette, 
wh ich is as small as the Minifon wire recorder 
is described_ 

1. R ef: J ournal of AES, Vol. I , N umber I , 
January, 195 3. 

DEFINITE STEREOPHONIC SOUND 
COLO NEL R. H. RAN GER 

Rangertone, Inc. 

Friday, October 15th 
10 :00 a.m. 

TAPE MEDIA 
Chairman: C ol. Richard H. Ranger 

Rangertone, Inc. 

FREQUENCY MODULATION NOISE 
IN MAGNETIC RECORDING 

R. A. VON BEHREN AND R. J. YOUNG­
QUIST, Minnesota Mining & Mamt/ac­
t'lwing Co., St. Paul, Minnesota 

Certain noise effects associated with high fre­
quency recorded signals are a ttributable to rapid 
fluctuati ons in the speed of the magnetic tape as 
it passes over the record ing heads. The mechanical 
sources of these speed varia tions are investigated 
and their frequency modulation effects upon the 
signal a re q uantitatively evaluated. 

MAGNETIC RECORDING 
MEASUREMENTS 

WALTER H . ERICKSON, RCA Victor Divi­
sion, Cmnden, N. J. 

The current need fo r measurement standardiza­
t ion in magnetic recording is discussed_ Problems 
associated with measuremen t o f freq uency re­
sponse, non·linear distortion, recorded level, noise, 
modula tion noise, layer to layer print-through 
crosstalk, erase efficjency, and tape speed are 
evaluated with r espect to systems standardization 
on meas urements on a particular r ecording. 

DEFECTS IN MAGNETIC RECORDING 
TAPE, THEIR CAUSES AND CURES 

FRANK RADOCY, Audio Devices, In c., 
N ew York City 

Imperfections in t he s urface o f magnetic tapes 
has been a problem to the specia l data and home 
recording fields. Squeal, s ticking and the level 
variations have been caused by deposits on the 
head due to the shearing of imperfections. 

Through improved b inder formulation and coat· 
( Continued on page 96) 
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IN ATTEN DA NCE 

Wi lliam H. Thomas ' ;.v ill htln Hartsfie ld 
George F. Halkides 

LEONARD RADIO, INC. 536 & 537 
69 Cortla nd t St., New York 7, N . Y. 

Products: H i-fi d e lity sound elluipm ent, 
recor d p layers , t u ners, am plifi e r s, !'!lpeak ­
er s, cabinets, t a l?es, r eco rds, e t<..:. 

IN ATTENDANCE 

Leonard L evy 
Lawren ce J . S i lve rma n 
J . Davis 

Sidn ey Schugar 
NOl'lnan Sanders 
E llis R osen 

Beatrice Silverman 
Bernard Bernstein 

LERU LABORATORIES, INC. 

ScUll Le"ris 
Sy l v ia, L evy 

707 
B lack Oak R idge Rd., 'Way n e, N. J . 

Products: Siemen s Final F ide lity Radios 
and Phonographs imported from W estern 
Germ any. A lso AM-FM-short-wave tuners 
a nd a u dio <'1.lnplifiers 'with speakers in one 
p,.ckage. 

IN ATTENDANCE 

Henry Golds mi t h 
]:. K. Hansen 

J-Iy H lo0111 

LONDON RECORDS, INC. 
539 W. 25th St., New Yo rk, N . Y . 

Products: London FFRR Recor d s. 

IN ATTENDANCE 

831 

H 'a rry C. Kruse He r bert GOlclfarb 
Leon C. Hartston e H e nry P rincipe 
Pierre Bo u rdain Hf' l'hert H e lma n 
Remy V an Wyck Fa rk"s 

THE MAGNAVOX COMPANY 722-23 
Fort Wayne 4, India na 

Products: Th e Magnavox hi -fide li ty phono­
graphs; hi-fi de li ty radio- p h onographs; hi­
'fide li ty r a dios; televisi on ~ telev is i oll - r adio­
phono combination s. 

IN ATTENDANCE 

E. L. R edden 
R. 'WeIb el' 
<.T, Wilken s 

MAGNECORD, INC. 

B O'Ha r a 
D, P r ic'e 

225 W . Ohio St., C hi cago 10, I ll. 

604-5 

Products: T a pe r ecording system s fo l' p r o ­
fess ional a nd h o m e u se. 

IN ATTENDANCE 

.Ja m es R. B utle r D. K. Hornbog'en 
John Wm. Ii ines George Ill. Gynn 
W . S, Hartford 

THE MAICO CO., INC. 507 
21 N . Third St., Min nea po li s 1, M inn, 

Products: A udio-f r eq u en cy c ur ve t racer: 
heari n g a ids; a u dionl etel'S; p::;ych o rn eter: 
chromaly zer; a u ditor y tra in i ng systems, 
Heari n g tests availab l e to a ll hi-fi fans. 

IN ATTENDANCE 

C liffOl'd A. Nygard 

MAJESTIC INTERNATIONAL 
CORPORATION 

Subsidiary of The Wilcox-Gay Corporation 701 
79 W ashington St., B1'ookly n 1, N. Y. 

ProductE : GRUNDIG-MAJES'l'IC IN'rER­
N ATIONAL: Mini-Boy Pock e t R a dio; 
T a b le Model A M -FM Short Wave Radios ; 
Tl'an'swoJ'l d Portable AM-FM S h ort W a ve 
Haclio; U ltra -H igh-F i de lity AM-FM Radio­
P h o n ogl'a ph Combinations; U ltra-Hig h 
Fidelity AM-FM Radio-PhonogTa ph-Tape 
Recorder Comb;nations. 

WILCOX-GAY: T ape Recordios: Porta­
able, Hi-Fi portabl e, Hi-Fi De L uxe, Tape 
RecoJ'di ogrand, Hi-Fi D e Luxe Con sol e. 

MAJ,ESTIC RADIO & TELEVISION: 
M u s ic Mate Battery-E lectric P h onograph ­
R a d io. 

IN ATTENDANCE 

Leonard Ashbach 
Lou is Si l ver 
L, M .. Sandw ick 
.Joseph G. DeVi co 

Harry GoodnuLll 
V ictor Monn e r 
Louis Belm ont 
A rnold Brombe l'gel' 
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'NEW! 

hRealist" 
HIGH-FIDELITY 
RADIO TUNERS 

Designed by Radio Shack 
to meet the demand for 

substantial quality 
at a direct-to-you 

sensible price! 
~ul1rmttee: 5 microvolt umitivity 
l or 30 db quieting 011 FM tIIner. 5 
microvolt sensitivity Otl AM tuner. 
Slalldard RET MA 90·day guaralltee. 

~ iA~·.f :::::.::: 
New 224-Page 
1955 Catalog, 
Write Today! 

o 
o o o 

FM TUNER ______ ~ _ $39.95 
AM TUNER _______ $29.95 
MAG. TAPE _______ $1.85 
CATALOG __ ___ ___ _ FREE 

NAME ______ _ 

STREET 

TOWN ______ _ 

FM ••• 
5 u v sensitivity; tuned RF stage; Armstrong 
circuit w ith double-tuned limiter , low-noise 
triode mixer; balanced AFC; 20-20000 cps 
+ 0.5 db; 180 kc bandwith. 6 tubes (2 
dual) plus rect.; AC, power Supply. Only 
41/.1 H x 91/2 W x 6%" D; ShIP, wt. 61/.1 

AM .. • 
5 uv sensitivity; tuned RF stage; 8 kc band­
with; superhet; 20-5000 cps ± 3 db. 5 . tubes 
(1 dual); AC power supply. Same sIze as 
FM tuner. 
PLUS VALUES: ultra-compact to fit a!'y­
where; built-in ta/i'e output, phono/ functlon 
switch, solid I-pIece full-panel front. For 
binaural - purchase of both tuners saves 
you at least $100. Use with any amplifier, 
rad io, TV, sound system. Both tuners 
EXACT match! Exclusive at Radio Shack! 
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• 
• 
• 
• 
• 
• 
• 

Created by craftsmen 
whose love for music in­
spired the finest phono­
graph instrument made. 

• Fesluling: 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• , 
• 
• 

* The only truly automatic 
and foolproof changer 
(patented), playing ten· intermixed records. 
without pre-setting, in any odd size between 6" and It'. 

* Precision built: 'free from rumble and aco~stic feedback. 
* Automatic muti~g switch. Automatic shut-off. Built in 3-stage tone filter. 

Spring mounted chassis. 
* Famous P5000 magnetic cartridge, with freedom from distortion over the 

whole frequency range of '30 to 18,000 cycles, giving "true-to-nature" 
reproduction of exceptional brilliance. 

MOTEK 

VORTEX/Oil 
PROFESSIO,NAL QUALITY 

TAPE RECORDER 
Fesfullng: 
* Three individual motors. 
* Speed: 7% and 3% I .P.S., dual 

tracks. 
* WOW and FLUTTER less than 

.2%. Frequency 50-12,000 C.P.S. 
* Accommodates 1750' reels (8"). 

TAPE TRANSPORT MECHANISM 
(Without Amplifier) ' 

Fesluling: 
*' Three individual motors. 
* Speed: 7% I.P.S., dual tracks. * Hi-Fi record/playback and erase 

heads. 
* Push button control. 

Ask lor descriptive literature 

* Frequency response better than 
50-10,000 C.P.S. 

* WOW and FLUTTER less than 
.3%. 

* Accommodates 1200' reels (7") . 

SOLo THROUGH MANUFACTURERS AND JOBBERS 

FENTON COMPANY, 15 MO ORE ST., N. Y. 4, N Y. 

Visit us at the f,OTEL NEW YORKER, October 14-11, 1954. AUDIORAMA 1954, Room Number 502 

NEW! 

74 

Grampian, feedback, disc 
recording cutter fiead ••. 

With new affiliated amplifier. R.A.3.C." 
will fully provide recommended 

professional working characteristics 
and an undi storted output of 60VA 
for ma xi mum performance • • • 

especially when the full range of 
radius compensation is to be used . 

Wide frequency ronge 30 cis to 20 
kc ... superior transient respon$e 

•. . /lux· correcting feedback loop 
... precision balanced armature. 

Audio Fair Exhibitors 

S. B. MARANTZ 104 
25 W. 43rd St., New York 36, N. Y. 

Products: The Marantz Audio Consolette 
(control preamplifier-equalizer) featuring 
high-quality construction plus low distor-
tion and noise. . 

IN ATTENDANCE 

S. B. Marantz Sidney S. Smith 

MARINE VIEW ELECTRONICS INC. 547 
744 E. 138th St., New York 54, N. Y. 

Products: Hi Fi tuners, amplifiers, pre­
amplifiers. 

IN ATTENDANCE 

Peter N. Tsokris 
Henry Moro-Lin 

Edward Wineblatt 

JEFF MARKELL ASSOCIATES 608 
764 Sixth Ave., New York 10, N. Y. 

Products: Equipment cabinets and loud­
speaker enc losures for home hi-fidelity 
systems. 

IN ATTENDANCE 

Jeff Markell 
Mary Leighton 

Wyn Kramarsky 
Leonard Zlowe 

MciNTOSH LABORATORY, INC. 607 

320 Water St., Binghamton, N. Y. 
Products: Hi-fidelity amplifiers. 

IN ATTENDANCE 

Gordon J. Gow 

MERCURY RECORD CORP. 628 
35 E. Wacker Dr., Chicago 1, Ill. 
(New York Offlce--1733 Broadway) 

Products: Phonograph Records (Featur­
ing "LIVING PRESENCE" Ultra Hi-Fi) . 

IN ATTENDANCE 

Wilma Cozart 
Ronald Wise 

David Hall 

MINNESOTA MINING AND 
MANUFACTURING COMPANY 508 
900 Fauquier Ave., St. Paul 6, Minn. 

Products: "SCOTCH" brand magnetic 
tapes and accessory items. 

IN ATTENDANCE 

Paul W. Jansen James J . McDonald 
Daniel E. Denham William F. Enright 
Jack A- Watson Peter B. Van Deventer 

MOONEY-ROWAN PUBLICATIONS 738 
Severna Park, Md. 

Products: "Tape Recording" maga zine, 
"The Sound Salesman," "Audio Industry 
Directory." 

IN ATTENDANCE 

Mark Mooney, Jr. Mrs . Mildred Stagg 

MOTOROLA INC. 849 
4545 W. Augusta Blvd., Chicago 51, Ill. 

Products: Portable, table model, and con­
~r;~s~adios and ra dlQ phonograph comb ina-

IN ATTENDANCE 

William E. Nelson 
George Halsted 

Edward Fleissner 
William Fife 

MOTOROLA-NEW YORK, INC. 833 
29-30 Hunters Point Ave., Long Island 

City 1, N. Y. 
Products: Ampro tape recorders; Moto­
rola hi-fidelity phonographs. 

IN ATTENDANCE 

Paul Lewis 
Hank Pierro 
Harold Brenner 
Audrey Annenberg 
Lew Raskin 

Arthur Weiss 
Robert Saichek 
Max Boyarsky 
Mert Firestone 
!ly Berkowitz 
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M USIC AGE, INC. 618 
Route 4, Paramus, N . J. 

P roduot s : Products of all leading manu­
facturers. 

IN ATTENDANCE 
Charles Mendelsohn 
Nat Mendelsohn 
Phyllis Mendelsohn 

Fay Mendelsohn 
Wm. Bowman 
Lou Mazzola 

MUSIC AT HOME 705 
207 E. 37th St., New York 16, N. Y. 

Produots: Music At Home Magazine and 
books. 

IN ATTENDANCE 
Milton Sleeper 
Fred Klingenschmitt 

Mary Yiotis 
Fred Reynolds 

NATIONAL COMPANY, INC. 611-12-13-14 
61 Sherman St., Malden 48, Mass. 

Products: National "Horizon" line of AM­
FM tuners, audio amplifiers, preamp-con­
trol units. 

IN ATTE NDAN CE 
Lynn E:tton 
C. G. Barker 
Jack W . Willson 

R. S. McQueen 
Richard Gentry 

NEWCOMB AUDIO PRODUCTS CO. 623 
6824 Lexington Ave., Hollywood 38, 

Calif. 
Products: Hi-fidelity home music ampli­
fiers; AM-FM tuner; phonographs; tra n­
scription players; public address equip­
ment. 

IN ATTENDANCE 
Robert Newcomb Donald Warner 

ORRADIO INDUSTRIES, INC. 727 
T-120 Marvyn Road, Opelika, Alabama 

Produots: Introducing the IRISH "Collec­
tor's Cabinet" and IRISH Sound-Plate 
Mylar Tape. A lso showing IRISH Green 
Band and IRISH Brown Band recording 
tape. Complete line of IRISH Tape acces­
sories. 

IN ATTENDANCE 
J. Herbert Orr 
Jim Kenney 
Jules Bressler 

Milton Baum 
Frank Adams 
Jim Willia ms 

THE PENTRON CORPORATION 501, 552, 553 
777 S. Tripp Ave., Chicago 24, Ill. 

Products : The All-Electronic Orchestra 
Production presented every half hour. 
Also exhibiting the Dynacord professional 
recorder, the Pentron portable with exclu­
sive Monomatic control, Pen tron multi­
speed recorders, 3-speaker hi-fi r ecorders 
with roving speakers, a complete line of 
tape recording components for custom in-
fit;~I~~iol~co~rJ>eor:~~~s~~;{e~.nd a complete 

IN ATTENDANCE 
Irving Rossman 
Theodore Rossman 
Robert L. Farnsworth 
Martin Mann 

Walter Fleiser 
Bernard Sahlins 
AI Sroka 
Jay Nichols 

Robert Stang 

PERMOFLUX CORPORATION 640 
4900 W. Grand Ave., Chicago 39, Ill. 

Products : Hi-fidelity speakers and speaker 
systems; hi-fidelity headphones; tweeters, 
and crossover networks. 

IN ATTENDANCE 
L. M. Heineman 
R. S . Fenton 
F. J. Van Alstyne 

A . H. Binash 
George A. Rhodes 
Leon L. Adelman 

PICKERING AND COMPANY, INC. 624 
309 Woods Ave., Oceanside, N. Y. 

Products : Magnetic cartridges, pickup 
arms, equalizers, preamplifiers, equalizer 
-preamp I ifiers. 

IN ATTENDANCE 
Walter O. Stanton George P . Petetin 

PILOT RADIO CORPORATION 729 
37-06 36th St., Long Island City 1, N . Y. 

Produ ots : Pilotone hi-fidelity amplifiers 
and preamplifiers; AM-FM and FM Pilo­
tuners; Encore by Pilot hi-fidelity port­
able phonograph; Pilot remote control 
television custom chassis. 

IN ATTENDANCE 
Joseph N. Benjamin 
Edwin Cornfield 
Richard Shottenfeld 
Sol Abilock 

W. H ayes 
Adolph L . Gross 
Jerry Greenberg 
Lou Abeles 
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Audio Fair Exhibitors 
PRESTO RECORDING CORPORATION 621 

P. O. Box 500, Paramus, N. J . 
Products: Disc and tape recording a nd re­
producing equipment; lacqu'er-coated a lu­
minu m b lank recording discs. 

IN ATTENDANCE 

Thomas B, Aldrich 
Austi n B. Sholes 
George J . Saliba 
M. M. Gruber 

A lfred Jorysz 
Thomas L , Aye 
Alfred Zr ik e 

RADIO CORPORATION OF AMERICA 
840-1-2-3 

Front and Cooper Sts., Camden 2, N. J. 
product s: H i-fidelity 'Victrola' phono­
graphs; phonograph records; hi-fidelity 
components. 

IN ATTENDANCE 

James M. Toney 
Jack M. Williams 
Larry W, Kanaga 

R ichard Wedde ll 
J ames p, McCarvill 

I T'S a breeze to set up and operate 
this remarkable single-package 

am p lifier. G.E. designed i t for ex­
treme portability. Total weight with 
bat t eries just 35 p ounds. Forge t 
about assembling and handling a 
bulky group of amplifie r units .. . 
go on location with the BA-6-B! 

Note This Package 
Of Plus Quality Features: 

• Built-in 400 cycle tone generator elimi­
nates ,"woofing" time . .. speeds level 
checks (an original G-E development) . 

• Special cue circuit yields 30 db gain be­
' tween phoneline and headset with line 
key in cue position-eliminates need of 
second line for cue circuit. 

• Low level output permits feeding pro­
gram to any associated sound system. 

• AC or battery operation solves power 
failure problems. 

THE RADIO CRAFTSMEN, INC. 726 

4401 N. Ravenswood Ave" 
Chicago 40, Ill. 

Products: Hi-fidelity FM-AM tuner s; pre­
a mplifiers and a mplifiers. 

IN ATTENDANCE 

John H. Cashman Larry J. Hermann 
L. S. Hicks Robert Finlay 

RADIO-ELECTRONICS 716 
25 West Broadway, New York 7, N. y , 

Products : Radio-Electronics Magazine, hi­
fidelity and other Gernsback technical 
radio-e lectron ic books. 

IN ATTENDANCE 

John J, L a mson 
Lee Robinson 
F r ed Shunamal1 
Robe rt F. Scott 
.Jerom e Kass 
G. Aliquo 

M. Harvey Gernsback 
R. A . Fallath 
Angie Pascale 
Martin C lifford 
1. Queen 
Wm. Lyon M cLaughlin 

.------------------------------, 
I General Electric Company, Sectio n X44104 I 

Electronics Park, Syracuse, New York I 
Please send m e a copy of Bulletin ECB- l. I 
NAME . . ... ........... .. ........... , .. . . . .... . ..... • .... .••• • , I 
ADDRESS I 

I 
.. ... .. .. . .. . ... , . . ... ... .. . .... . . , , . , . ' . , . . . . . . . . . . . . I 

I CITy ... .....• . . . ..... • . . ... , ........ , ... . ... STAT E . . ..... .. ... I 

L---GENERAL _ ELECTRIC---J 

:RADIO MAGAZINES, INC. 616 

204 Front St., M in eo la, N. Y. 
Products: AUDIO Magazme; 1st audio an­
t hology; th& 2nd audio anthology ; "The 
Wear & Care of Records & Styli," "Elec­
tronic Musical Instru m ents." 

IN ATTENDANCE 
H enry A . Schober Harry N. Reizes 
C. G. McProud Sanford R. Cowan 
Sanford L. Cahn Edgar E. Newman 

RADIO & TELEVISION NEWS 51 4 

366 M a dison Ave., New York 17, Y. 
Products: Magazines. 

IN ATTENDANCE 

Oliver R ead 
B ill Stocklin 
C h u ck Tepfer 
Mike Michael son 
Mike Kaufman 

Dick Itanaga 
L en Osten 
Murray Goldman 
Jerry Jacobs 

RADIO WIRE TELEVISION, INC. 
(Lafayette Radio) 645-46 
100 Sixth Ave., New York 13, N. Y . 

~;t?g~~:s : Amplifiers, tuners, speakers, re-

Arthur Wohl 
B ill Nagata 

IN ATTENDANCE 

P a ul Savell 
Gerald Russe ll 
Lou Davis Robert McA. Murray 

Seymour Moed 
Lionel Zimmerma n 

H a rold M. Spe rber 

REEVES SOUNDCRAF.T CORP. 603 

10 E . 52nd St. , New York 22, N, Y. 
P r oducts: SOUNDCRAFT magne tic re­
cording malerials. 

IN ATTENDANCE 

Frank E, Rogers, Jr. 
Thomas J. Dempsey 
William A. Morrison 

William H. Deacv 
Donal d E. Ward -
George P. Bassett 

REGENCY DIVISION-I.D.E.A., INC. 724 
7900 Pendleton Pike, India napol is 26, 

Ind. 
P r oductl; : H i-fidelity amplifi ers & FM-AM 
tuners. 

IN ATTENDANC E 

Verne L . Roberts Bea Jones 
R. W. Mitchell E. C. Tudor 

REK-O-KUT COMPANY 636 

38- 01 Queens B lvd., Long ISla nd C ity 1, 
N. Y . 
P l'oducts: Manu facturer of precision 12" 
and 16" turntables; disc r ecorders; recor d­
ing ampli fiers; and hi-fidelity portable 
P.A. phonographs with three-speed and 
c?ntinu ou s ly variable-speed features; stu­
dio consoles; 12" and 1 6" overhead c utting 
lathes. 

IN ATTENDANCE 

George Silber 
AYel'Y Yudin 
Sydney Simonson 

Fred Moulin 
Philip Dubson 

REVERE CAMERA COMPANY 527-28 

320 E . 21st St., Chicago 16, Ill. 
P r oducts: Tape recorders. 

IN ATTENDANCE 

David Gassn e r 
Harry Ellis 
Robert E c l<ert 

Louis J. W a ld 
Lester Berger 

JOHN F. RIDER PUBLISHER, INC. 617 

160 Canal St., New York 13, N. Y. 
P roducts: Hi-fide lity, a udio, tape recorder 
and othet: publications on electr onics: 
a lso, S e rvI ce Manua ls on TV R ad io and 
P.A. ' , 

IN ATTENDANCE 

John F , Rider 
Bill Marc u s 
Irving B e rge,' 
Murray Rudomin 

Milt Snitzer 
Harold A ls berg 
H e rb Gelle r 
Stan Shiffm a n 

ROCKBAR CORPORATION 

215 E. 37th St:, New York 16, N, Y. 

641 

P r oducts : C01 laro record c hangers play­
ers, crystals , transcription tUl:ntab le 
aut?matlc record combination , and acces~ 
sorles. 

IN ATTENDANCE 
Sydney Wimpie 
Edward Straw 
,'V. E. Habig 
A, W. Pleasanton 

Ray PfefEe t· 
l\1ort Wimpie 
W. McAtee l' 
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RONETTE ACOUSTICAL CORPORATION 521 

135 Front St., New York 5, N. Y. 
Products: Crystal cartridges; 
a rms; microphones; filt e r cells; 
twee t e rs. 

pickup 
crystal 

S. Storch 
J . Bressle r 

IN ATTENDANCE 

Ira Moley 
Anne R ose 

SANFORD ELECTRONICS CORP. 711-12 

157 C h a mbers St., New York 7, N. Y. 
Products: W e b cor (Produ cts of "\Vebster­
Chicago Corp.) tape & wire r ecorders with 
one speak er a nd three speaker s; radios, 
c lock r a dios with recorder and phonograph 
jack s; manua l a nd a u tomatic phono­
graphs; a utom a ti c radio-phonog rphs; hi­
fide li ty tape recorders a nd pho n ograph s in 
portable, tatte model a nd consol e model 
styles; r ecord c h angers in bo t h c h ass is 
a nd pa n m o d e ls with crystal, cer a mic , a nd 
reluctan ce cartr idges; portab l e amplifier 
with microphone a nd phonogra ph inputs. 

IN ATTENDANCE 

Charles Ollstein 
Felix Gilbert 
Sidne y Koenig 

Charles Castle 
Noel Mackay 

HERMON HOSMER SCOTT, INC. 642 

385 P utnam Ave., Cambridge 39, Mass. 
Products: Amplifiers; eq u a lize r-preampli­
fiers; DYNAURAL noise s uppressor s; tun­
e rs; turnta bles; varia ble speaker c r oss­
overs; sound level meters a nd a n a lyze rs; 
acoustic instrument a tion. 

IN ATTENDANCE 

H. H. Scott 
V . H . Pomper 
E. G. Dyett, J r. 
D. von R ecklin'ghau sen 
Marvj n Grossman 

D avid S . Gilson 
Sam u e l E gert 
J ack Fie lds 
B ern a rd M eyer 

SIEMANS & HALSKE MANUFACTURING 707 

B la ck Oa k Ridge Rd., Wayne, N. J . 
Products: S iemens Fina l Fide l ity Radi os 
a nd P h onograph s importe d f r o m W estern 
Germany. A lso AM-FM - s h ort wave tuners 
a nd a udio a mplifie r s with s p eak ers in one 
pack a ge. 

IN ATTENDANCE 

R. K. Hansen Hy Bloom 
Henry Golds mith 

SIGHTMASTER CORP. 847 

III Ced a r St., New R och e lle, N . Y. 
Products: Amplifi e r s; S ig h tmas t e r spea k er 
sys t e m; r ecord c h a nger; AM/ FM t un er; 
match e d unit pla n ; cab inets a nd compo­
n en ts. 

IN ATTENDANCE 

S . S. Ramsdell 
Herbert Suesh oltz 
Leonard Sha ir 

B e rna rd K a rlan 
Michael L . K apla n 

MARK SIMPSON MFG. CO., INC. 543 

32- 28 49th St., L o n g Isla n d C ity 3 L. 1. , 
N . Y. 
Products: Hi-fide lity a mplifi e rs; p ubli c 
a ddress am plifiers; t a p e recorders; disc 
r ecorders; inte r communica tion systems. 

IN ATTENDANCE 

Miryam Simpson 
Henry B erlin 
G eorge Wat son 
Arthur Cau a h a n 

SONEX, INC. 

Joseph Rice 
Ralph Aasen 
Salo N achtigall 

245 San som St., U pper Dar by, Pa. 
Pl'oducts: Amplifie r s a nd preamplifie r s . 

IN ATTENDANCE 

743 

Har o ld W e inberg 
Dav id Kratzok 

Isado r e Coga n 
W illia m Sha n a h a n 

SONOTONE CORPORATION 740 

P.O., Box 20 0" E lmsford, N . Y . 
Produbts: Cer am ic phon ogr a,plt cartr idges. 

IN ATTENDANCE 

R. L. Lewis 
R. N. Mitchell 

K . H. Diete r 
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WE ARE PROUD TO ANNOUNCE THE 

r{}wa/ed Ji~ 
IN AMPLIFIER DESIGN 
IN TWENTY YEARS I 

Z-MAIIC 
T HE unusual, the choice - both are a regular and traditional 

product of our engineering laboratories. But never before 
have we offered a technological advance so obviously needed, so 
long overdue, as the exclusive FISHER Z-Matic. Regardless of 
the speaker system, be it a modest 8" unit or a giant assembly, 
the vast acoustic improvement contributed by FISHER Z-M'<ltic 
is instantly apparent and truly astonishing. For Z-Matic has at 
one stroke eliminated the energy-wasting, distortion-producing 
mismatch that has prevented the complete union of speaker and 
amplifier ever since the advent of electronic sound reproduction. 
Z~Matic is now standard equipment on all FISHER amplifiers. 

100 watts peak! World 's finest all-triode 
amplifier. Uniform within 1 db, 5 to 
100,000 cycles. Less than 1 % distortion 
at 50 wattS. Hum and noise 96 db below 
full output. Oversize, quality components 
and finest workmanshIp. $ 159.50 

HFinest unit yet offered. " - Radio and 
TV News. 25 choices of record equali­
zation, separate bass and treble tone coo­
trois, loudness balance control. 5 inputs 
amI. 5 input level controls, 2 cathode fol­
lower outputs. 
Chassis, $89. 50 • With cab;1let, $97 .50 

What Z -Matic Does 
• Multiplies the efficiency and effective audible 
range of at}.,)! speaker system, regardless of size. 
• The continuously varia ble Z·Matic control 
permits any setting, according to personal taste 
or the requirements of the speaker system. 
• Elimina tes need for oversize speaker cocla- ' 
suces and a1tto1naticaU" corrects inherent defi­
ciencies in spea ker or speaker housing. 
• Z-Mark must 1iat be confused with tonc, 
equalization o r loudness balance controls. 

A Word to Our Patrons 
Your FISHER 50-A or 70-A amplifier can be 
readily equipped with Z·Matic. A complete kit 
of parts and easy-to-follow instructions are 
avail;lble a t a cost of only $2.50 tn cnver ­
handling. Give serial number and model. 

50-watts pea k! More cleall. watts per dollar. 
Less than IIz% distortion at 25 watts (0.05 % 
at 10 watts.) Response within 0.1 db, 20· 
20,000 cycles; 1 db, 10 to 50,000 cycles. Hum 
and noise virtually non-measurable! $99.50 

Prices Slightly Higher W est 01 the Rockies 

WRITE TODAY FOR COMPLETE SPECIFICATIONS 

FISHER RADIO CORP •• 21-27 44th DRIVE • L. I. CITY 
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SOLVE 

45 rpm 
CUEING 

PROBLEMS 

WITH THE New 

REK-O-KUT 
45 rplTI 
CUEING 

.. The Rek~:O-Kut 45 rpm cueing 
. adapter is an amazingly simple 
·and effective device. It consists 
of' a machined '· cast aluminum 
disc with a · built-in hub for 45 
rpm records Fits ·any turntable. 

·The record extends beyond the 
. rim of the adapter thus permit­

.. , tlng easy cueing by simply plac­
ing a finger against the record 

' edge. The label area of the 
adapter is recessed so thot the 
45, rpm record lies perfectly flat 
with no tendency to wobble while· 

I:,. inplay. 

L 

For convenient speed checking, 
the label is imprinted with 45 
rpm strobe patterns for 60 and 
50 cycle operation. 

" A t leading " 
Jobbers and 
Distributors 

or write 
Dept.RK·l ; 

REK-O-KUT 
COMPANY 

Monulacturer.s of Fine 
Recording and Playback Equipment 

and Specialized Sound Systems. 
38·01 Queens Blvd . , Long IsllJnd City 1, N.Y. 
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Audio Fair Exhibitors 
SPECTRUTONE SOUND ASSOCIATES, INC. 

852 
66 E. Gloucester Pike, Harrington, N. J. 

Products: Hi-fidelity records. 

IN ATTENDANCE 
Paul Weathers 
John Roy George 

Irv. Brown 
Ma rtha Cuneo 

STANDARD WOOD PRODUCTS CORP. 517 
47 W. 63rd St., New York 23, N . Y. • 

Products: Hi-fi audio and TV furniture: 
radio-phono cabinets, speaker enclosures, 
companion cabinets, combination TV ra­
dio-phono cabinets. 

IN ATTENDANCE 
Borys I. Mirkin 
George Entin 
Earl Gordon 
Phil Gordon 

Arth ur Grinblat 
Barba r a Scott 
L~wi s Kra ves 

STEPHENS MANUFACTURING 
CORPORATION 601 -2 
8523 Warner Drive, Culver City, Calif. 

Products: Hi-fidelity loudspeakers; loud­
speaker enclosures; amplifier; condenser 
microphones; wireless microphone; mul­
ticellular horns; high-frequency drivers; 
theatre loudspeakers. 

IN ATTENDANCE 

Robert L. Stephens 
Harry F. Izenour 
Robert C. Tetherow 

J esse Adams 
Nf'a l Pie rce 

STROMBERG-CARLSON COMPANY 540 
1225 Clifford Ave., Rochester 21, N. Y. 

Pl'oducts: Stromberg-Carlson "Custom 
Four Hundred" Hi-fidelity components 
and completed units in matching cabinets. 

IN ATTENDANCE 

A. G. Schifino 
J. W. Farrow 
R. P. Weis 
M. T. Zegel 

F. H . Slaymaker 
F. Gardner 
N. B erkowitz 
A. L. Foster 

TANNOY (AMERICA) LIMITED 
in associaticn with 

TANNOY (CANADA) LIMITED 

715 

36 Wellington St., East, Toronto 1, On­
tario, Canada· 
Products: Tannoy 15" Dual Concentric 
loudspeaker; ·Tannoy ·12" Dual Concentric 
loudspeaker; Tannoy 12" direct radiator; 
Tannoy loudspeaker enclosures; Tannoy 
hi-fidelity preamplifier; Tannoy hi-fidelity 
amplifier; T a nnoy pickup ca rtridges. 

IN ATTENDANCE 

Michael H. Fountain Mrs. M. Towle r 
Frederick A . Towler R obert Brock 
Terence B. Livingstone 

TECH LABORATORIES, INC. 630 
Bergen & Edsall Blvds., Palisa des Park, 

N . J. 
Products: Reverberation generators, at­
t enua tors, switches, potentiometers, dec­
ade boxes, bridges, test equipment. 

IN ATTENDANCE 

MagTlus Bjorndal 
Gerrett Van Ba ron 

Guy Adams 
P eter Sta dnyk 

TECHNICAL TAPE CORP. 551 
177th S t . & Ft. H a rlem River, Bronx 53, 

New York 
Products: " Encor e" m a g net ic recording 
ta pe a nd a lli ed product s. 

IN ATTENDANCE 

P a ul Cohen 
Frederick I. K a ntor 

Ma rvin Line 
Robert Stang 

TELECTROSONIC CORPORATION 525 
35-18 37th St., Long Island City 1, N. Y. 

Products: T a pe r ecorders, flutter b r idges 
and tra nsformers. 

IN ATTENDANCE 
H a rry Sussman 
Sta nley Rosenberg 
R a lph Rosenf eld 
George Brown 

Georg e Winrim 
T ed K a ufman 
Berna rd Raboni 
David Libsohn 

THE TETRAD COMPANY, INC. 733 
62 St. Mary St., Yonkers, 2, N. Y. 

Products: Diamond phonograph styli. An 
entirely new exhibit will be shown this 
year. Free microscope inspection of visi­
tors' styli will be available. New tests for 
neEdle wear will be demonstrated. Com­
parative effects of new and worn styli on 
hi-fidelity reproduction and record grooves 
will be shown. Display of replicas of 
world famous diamonds. Booklets on care 
and storage of records. 

IN ATTENDANCE 

Morton V. Ma rcus Emanuel J. Marcus 
Howard M. Weinberger 

Edward P. Delaney 

THORENS COMPANY 541 

New Hyde Park, N. Y. 
Products: Direct-drive, governor-con­
trolled transcription motors con tained in 
record changers, automatic record players, 
manual record players and transcription 
turntables. 

R. K. Kind 
P. W. Kind 
E. L. Childs 

IN ATTENDANCE 

J. P. Donohue 
Adolph Friedman 
Ben Pinz 

TUNG-SOL ELECTRIC, INC. 633 
95 Eighth Ave., Newark 4, N. J. 

Products: The 5881 beam power amplifier, 
the 12A7 high mu twin triode, and other 
electron tubes engineered for hi-fidelity 
applications. 

IN ATTENDANCE 

J. D. van der Veer 
C. E. Coon 
H. F. Cook 
M. Levine 
Fred Warren 

ULTRA HI-FI COMPANY 

R. M. Andrews 
Gene Peet 
Alex Mitchell 
Herb Evander 
Meade Hower 
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709 Sip St., Union City, N. J. 
Products: Hi-fidelity sound systems; ra­
dio-phonograph consoles; phonograph 
ccnsoles; table top radio-phonograph con­
soles; cabinets; speaker enclosures; bass­
r eflex speakers. 

M. Ingram 
Louis Green 

IN ATTENDANCE 

Mrs. Irene Ingram 

UNITED AUDIO PRODUCTS 
Division of United Optical Mfg. Corp. 547 

202-4 E. 19th St., New York 3, N. Y. 
Products: WIGO Hi Fidelity speakers, 
extended r a nge spea kers, tweeters, woof­
ers, coa xial speakers. 

IN ATTENDANCE 

Julia n Gorski 
.John Gorski 

Hugo Price 
Edward Wineblatt 

UNITED TRANSFORMER CO. 522 
150 Varick St., New York 13, N. Y. 

Products: Amplifier k its; transformers; 
filters; reactors; toroids. 

IN ATTENDANCE 

S. L . Ba raf 
H. Russell 
J . Ba rreca 
J . Cia n ciulli 

I. A. Mitche ll 
T. L. Cra ige 
M. Ma rtin 
J. Kna pp 

UNIVERSITY LOUDSPEAKERS 501, 552, 553 

80 S. Kensico Ave., White Plains, N . Y. 
Products: Univers ity loudspeaker compo­
n ents , a ccessories, systems and enclosures. 

SPECIAL EXHIBIT: "THE ALL-ELEC­
TRONIC ORCHES'l'RA." 

IN ATTENDANCE 

Irving Golin 
L a rry Epstein 
Charles R ay 
Abe Cohen 
Saul White 
Edward R eese 

George Sioles 
Haskell Blair 
Jock Brittain 
L ee Weinstein 
Arthur Gaines 
J ack Pero 
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Y-M CORPORATION 741 
Benton Harbor, Mich. 

Pro4ucts: Tape recorders; hi-fi phono­
graphs; record players, record changers. 

IN ATTENDANCE 

Irving Woolf 
Allen Woolf 
George Brennan 

Frank Brennan 
Roy Parr 
C. E . Seaman 

J. C. WARREN CORPORATION 625 
21 Hanse Ave., Freeport, N. Y. 

Products: Magnetic tape recorders; self­
contained ba ttery or a.c. powered porta­
bles; endless-loop B-hour continu ous re­
corders; recorders for specialized appli­
cations; minia ture portable and mobile 
transmitters and receivers. Electronic en­
gineering, research, design, development, 
production. 

IN ATTENDANCE 

3. C. Warren 
H. W. Hornik 
G. V. Rosenquist 
T. E. Goodwin 
A. D. Stern 
G. A. Heyburn 

L. A. Wortman 
K. Kyle 
W. Crossman 
V. 3. LiPari 
E. 3. Finnegan 

WEATHERS INDUSTRIES, INC. 852-53 
66 E. Gloucester Pike, Barrington, N. J. 

Products: FM phonograph pickups; FM · 
phonograph manual record players; FM 
phonograph automatic record players ; hi­
fidelity records using new processing tech­
niques known as the Weathers Acousti-
metric Sound Tracing System. . 

IN ATTENDANCE 
Paul Weathers 
John Roy George 

lrv. Brown 
Ma.rtha Cuneo 

WEBSTER-CHICAGO CORPORATION 711-12 
5610 W. Bloomingdale Ave., Chicago, Ill. 

Products: Hi-fi Fonografs; tape record­
ers; radio fonografs; clock radios; Disk­
changers. 

IN ATTENDANCE 

Charles 01l9tein 
Sidney Koenig 
Max Horowitz 
Fred Ressler 

Charles S. Castle 
Noel Mackay 
Joe Austin 

WESTMINSTER RECORDING CO., INC. 736 
275 Seventh Ave., New York 1, N. Y. 

Products: HI-fidelity records. 

IN ATTENDANCE 

Henry L . Gage 
M. Naida 
Martin Shapiro 

STAN WHITE, INC. 

Edgar P. Talmus 
Victor Cohen 

706 
725 S. La Salle St., Chicago 5, Ill. 

Products: Amplifiers, loudspeakers and 
loudspeaker enclosures. 

IN ATTENDANCE 

Stan White Eddie Bracken 

ZENITH RADIO CORP. OF 
NEW YORK 828-29-30 
527 W. 34th St., New York 1, N. Y. 

Products: E xtended range hi-fidelity r a dio 
a nd r adio-phonograph combina tion instru­
ments. 

IN ATTENDANCE 

R. C. Wallace Wm. O'Krongley 

WQXR 538 
229 W . 43rd St., New York 36, N. Y. 

Products: WQXR Broad'casts and promo­
tion material. 

IN ATTENDANCE 

Mary Rice Anderson 
Robert Kreiger 

Louis Kleinklaus 
Zaven Masooman 

i==~======~==llIIllIIlIIlIIlIlIIllIJlllllllllllllllI11111111J1llI rllllll lllllrUI1IIIIIlIIIIIlIIlI1IIII111111 11 11111~_S 
This list is as nearly ac ­
curate as possible 9t press 

time. -
-

rnllllllllllllllllllllllllllllll lll lllllllllllll lll lllll lill111111 11 1111111111 1111111111111111111 1111112. 

AUDIO • OCTOBER, 1954 

AND YOU WILL .CHOOSE ••• ' 

The Largo is a complete wide range speaker 'system utilizing the new 
Permonux 8V81 Super . Royal Eight speaker and 32 KTR Super. 
Tweeter in a n acoustically advanced enclosure scientifically matched 
to the speaker characteris tics. The enclosure is a n entirely new and 
unique horn-loaded non resonant bame with horn loading of the 
speaker back wave accomplished in the cabinet base. Every inch ot 
the cabinet construction serves an acoustically useful purpose. 

Bame and speaker characteristics were matched octave by octave 
t hrough laboratory tests to provide undistorted reproduction of all 
frequencies from ~5 c.ycles to 16,000 cycles. Power handling capacity 
is 15 watts. A high frequency balance control is provided for matching 
individual room characteris tics. 

Its low contemporary sty ling is gracefully proportioned for decora­
tive blending- with t he finest room decor. Precision constructed of 
selected U" Mahogany and Korina veneers. 

A P ermonux Exclusive: Special connection for headset extension 
cord for private listening and hard of hearing music lovers. 
The Largo . . . Audiophile Net P rice $99.75 

Enclosure styled by Contemporary American ~urniture. 

to 
The Fortlssimo-A 2-way multiple speaker system. 

- Unique "New Dual Driving Point" Enclosure D esign 
- .' . '_ surpasses bass and mid-range performance of finest 
_- 12 and ) 5 inch systems. With 2 Super Royal 8 

- .' speakers and Super Tweeter. Cabinet beautifully 
_ styled in Mahogany or Korina B londe veneers. 

-- Aud iopbile Net Price $218.00 

~
- - The Dlminuette-A 2-way speaker system featuring 

,- ~~_.,._ ___ full high fidelity performance with minimum cabinet 
Ld size and Jow cost. W ith 2 Royal 6 speakers and 

Super Tweeter. In Mahogany or B londe finish. 
Audiophile Net Price $49.50 

Visit yo ur Hi-Fi dealer for a demonstration; also hear the 
New Super Royal Speaker (B, 12, and 15 inch sizes). 

Send today for complete descriptive literature. 

4902 West Grand Avenue 

39, Illinois 

Wesl Coast Plant 4101 San Fernando Raad • Glendale 4, California 
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NEW 
• compact Hi-Fi Music system. The "Me l­
odist," a comple te hom e mus ic system 
r ecently announced by Altec L a n s ing Cor­
poration, 16 1 S ixth A ve., New York 13, 
N . Y., is s m a ll e nough to fit on a n aver age 
record she lf and i s guaranteed by the 
manufacture r to h ave a frequen cy r a nge 
of 90 t o 22,000 c ps. The lo ud-speaker is a 
two-way system u sing a high-qua lity 10-
inch woofer in conjunc tion with a tweeter 

which is the same as t hat u sed in Altec 
D uplex speaker s. The 10-watt a mplifier 
has three inputs, crossover selecti on , sepa­
rate bass a nd treble control s , a nd a lo ud­
ness control. The Melodist i s ex ception a l 
in its excellent a udio q u a lity, s m a ll s ize, 
a nd s m art a ppeara nce. 

• Lightweight Binaural Headset. '['hi s n ew 
under-the-chin-style dy na mic headset, r e­
cently introdu ced by T elex, has been en -

g ineered for dua l-frequen cy monitoring of 
r a di o programs a nd for high-fide lity list­
e ning to r ecordings which use dua l sound 
track s. The unit w eighs only th ree ounces 
and uses two separ a te sound c h a nnels, one 
to eac h ear. Su itable for b oth speech and 
music, t h e headset's frequency r a nge is 
70 to 7000 cps. For additional Information 
and prices, write Dept. KP, Telex, Inc., 
T e lex Pal'k, St. Paul, Minn. 

• Ultra-Linear Amplifier. In t roduced to 
meet t h e d e m a nd for a moderately-priced 
ultra -linea r a mplifier, the McGoha n Mode l 
WA- 330 has less tha n 1 p e r cent in ter­
modula tion, a nd h a rmonic distortion is b e­
low 0.5 per cent at rated output of 30 w-a tts. 

Frequency response is 20 to 60,000 c p s 
within ± 1 db a t full ou tput, a nd 20 to 
100,000 c ps within ± 1 db at on e " ' a tt. Th e 
circuit inc ludes 20 db of feedback , a nd hum 
level is 90 db b e low 30 w atts. The KT66 's 
are u sed in the outpu t stage. Amp lifier a nd 
powe r supply a r e compactly a lT a n ged 0 11 
a single c hassis 14 x 7'h ins . a ttractively 
finished in metallic maroon. T wo a.c. ou t­
Jets are provide d for powerin g preamplifi e r 
a nd other accessories. Manufacture d by 
Don McGohan, Inc ., 3700 W. Rooseve lt 
Road, Chicago 24, Ill. 
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PRO D U C·TS 
• Controllable-Pattern Microphone. En­
tirely unique a mong hig h-quality micr o­
phones, the AKG Mode l D-36 dyna mic unit 
permits r emote con tro l of pickup pattern 
even while a progr a m is in progress. The 
r ecording 01' broadcast engineer can, from 
the control room 0 1' a ny oth er r emote point 
up to sever a l hundred feet, c h oose betwee1l 
two cardioid patterns in opposite direc­
tion s, or any of s ix oth e r c h a racteristics 

including omni- a nd bi-directiona l p at­
t erns. Con trol i s a fforded by a selector 
switch which g ives visua l indication of 
t h e pa ttern i n u se. Changes may be made 
during program pickup to compen sate for 
studio r everber a tion, a lter front- to -back 
ratio, or to create various effects for en­
hancing audio va lue of the p rogram m a ­
terial. Frequency r a nge of the D-36 is 30 
to 15,000 cps ± 3 db. Outpu t is - 50 dbm. 
Manufacture d by Akustische und Kino­
Gerate, Vienna, A ustria, the D-36 micro­
phone i s dis tributed exclus ively in the U. 
S. by Electrovert, Inc., 489 Fifth Ave., 
New York 17, N. Y. 

• Decade Box. Ullique d es ig n a nd excellent 
versatili ty a re inherent in the "Dekabox," 
which provides more than one million 
l-ohm r esistance steps from ze r o to 1,199,-
999 ohms. Mounted on a compact a djust­
ab le base which m ay b e set to the ' most 
convenient angle fo r t a king r eadings, the 
Dekabox displays r esista n ce values in a 
single h orizontal li n e. A ll r esis tors are 
precision wire-wound, a r e a djusted to 
within ± 0.05 pe l' cent of rated value and 
have specia l windings to minimize fre­
quen cy e rror. All switch contacts a r e solid 
silver for minimum contact resistance. 

T emperature coeffi c ient of individua l r e­
s i stors i s less tha n ± 0.002 per cent. Fre­
quency r esp onse is ' u n iform to severa l 
hundred kc. The D ekabox is manufactured 
by Electr O-Measurements, Inc., 4312 S.E. 
Stark St., Por tland 15, Ore. Catalog sheet 
with fu ll specifications will b e maileq. on 
r eques t. 

• Interconnection Cords. A udio h obbyists 
who a r e less in te rested in stripping and 
solder in g wire t ha n th ey are in t h e e njoy­
men t of musi c will b e q u ick to ,'ecognize 
t h e convenie nce o ffe red by Audi o-Aid Unit­
Connectors n ow availab le to jobbers a nd 
dea le r s from V & V Sales Company, Long 
Hill B r a n ch, Brid gepor t, Conn. Made In 

standal'd l engths of three, five, a nd seven: 
feet, th e connectors con s ist of low-capaci­
tance s hielded cab le to which i s attac hed 
a standa rd pin p lug at each end. They 
permit instant inter connection of yario u s 
a udio componen ts without the u se of too~s. 

• Professional Tape Splicer. Inten de d pri­
m arily fo r professi onal u se, the n ew -Skila 
Model Kl t a p e splicer is a time-saving 
d evice which a utomatically ej ec ts, applies, 
cuts off, a nd p resses into place the correct 
a mount of sp lic ing tape, a t the same time­
r emoving a m inimum of p r ogram m a teria l. 

In the process of s plicing the m achine re­
moves a tiny a m ou nt of magne tic tape 
from one e dge which m a kes the s pliced 
section s lig htly n a rrower than n ormal, 
and thus prevents the tape from jamming­
on r ecorde l' g uides. The a mount of splic­
ing t a p e e j ected for each splice i s a djust­
a ble. The e n tire tape path is non-magn etic. 
Ava ila ble t hrough F . R e iter Co. , 3340 
Bonnie Hill Drive, Hollywood 28, Ca li f , 

• Handy Wire- Worke·r. The r e i s certa in to­
b e rea dy acceptan ce fo r the Wonder W i re 
Worker, a h a ndy little tool for ever yone 
who works with e lectronic eq uipment. Es­
sen tially, t h e tool i s a fine -pointe d tweezer 

with a cutting ed ge a nd in sula tion s trip­
ping. notch e s . It will strip insula tion from 
No. 16 to 22 wire, and will cut up to No. 
16 stra nded or solid. In a ddition, it will 
crimp wire a nd is u seful for h olding wires · 
or small parts in p lace while soldering. 
Ma nufacture d by Lindly & Company, Inc., 
248 Herr ick s Roa d, Minenla , X Y . 
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AUDIO 

The NEW 

REK-O-KUT 
f!llondine 
3-Speed, 12-inch 

PRECISION TURNTABLES 
Represented to be the result of more than 5 years study, these new record 
playback units oro offered as the closest approach to perfection in turntable 
performance. like all Rek-O-Kut units, the turntable is cast Aluminum and 
exerts no pull on magnetic cartridges . 

The following new features have been included : • single selector knob for 
setting speed : 33 113, 45 and 78 rpm . • built-in retractable hub for 45 rpm 
records-requires no external adapter • permanently affixed 3-speed strobe 
disc for instantaneous speed checking - neon pilot light as 'on/ offl indicator 
• special cork-neoprene mot material to eliminate record slippage • rec -
tangular deck to fit conventional record changer boards . \ 
Two identical Rondine models are available which d iffer only in the type 
of motor employed . 

Rondlne Model B-12 with " -pole induction motor." ......................... $69.95 
Rondlne Deluxe Mod.' a·, 2H with hysteresis synchronous motor ... 119.95 

~~~ REL 
Precedent 

FM TUNER 
Unquestionably the finest FM tuner 

ever made . This successor to the famous 6468 incorporates every im· 
portant advance developed in the art of FM reception. Sensitivity is 2 
microvolts for better than 40db quieting . Frequ~ncy response is 30 to 
40,000 cycles ± 1 db. Waveform distortion is less than .50/ 0 for 1000/ 0 

· modulation . Provides 2-volt output to high impedance, and .2 volts to 
600 ohms. Front panel includes slide-rule dial, tuning meter, signal 
strength meter , tuning control, radio frequency and audio gain controls, 
and power switch . Power supply is self· contained. Supplied complete 
~~~ $ 
Chassis only (for cu.tom in.tatiation.)....... ................. 325.00 
.Relay Rack ModeL................... . ........................ 335.00 
Cabinet Model (Mahogony. Wolnut or Blonde) ... _... . ....... 360.00 

HASTINGS 
F.IUNER 

for Automobiles 
A true high fidelity tuner designed 
for use with any existing AM car ra · 
dio. Covers Hie entire FM broadcast 
band . Employs full Armstrong circuit 

with permeability.tuned Rf . Automatic frequency control simplifies tuning 
and locks in selected station . Sensitivity Is 2 microvolts with full limiting 
effected with 5·microvolt input .. Provided with four controls: tuning, volume , 
bass boost, and FM·AM selector. Power is obtained from existing AM car 
radio. Mounts easily under dashboard with no special antenna required . 

Complete with 'mounting bracket, tubes, $99.50 
power coble, and instructions ...... .............................................. _ .... _ ....... . 

$pecily 6 or J 2 volt ignition system 

Visit the HARVEY Audio Exhibit 
at the AUDIORAMA 

Roam 631, New Yorker Hatel, Octaber 14th thru 17th 

HARVEY1S AUDIOtorium 
.•• has become a famous rendezvaus for audiophiles. An 
ideal place to see and hear the finest In high fidelity 
equipment .•• and to talk hi-fi with qualified experts. 
NOTE: Prices Net, F.O.B., N.Y.C. Subject to change without notice. 
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PULTEC 
PROGRAM 
EQUALIZER 
Madel EQP-1 

A high quality, no·loss , passive equalizer and push~pull amplifier designed 
for broadcast and re cording studio applications . Provides on unusually wide 
range of controls : 
• 0 to 13 .5 db boost a t 30, 60 or 100 cycles· a to 18 db boost ot 3, 5, 8 , 
10 or 12 kc • 0 to 17.5 db attenuation at 30, 60 or 100 cycles· 0 to 16 db 
attenuation at 10 kc • shope control of high -boost curves from sharp to 
brood· impedances are 600 ,. 250 and 150 ohms , in and out. noi se is 92 db 
below + 1 0 dbm • di stortion is 0 . 15% at + 1 a dbm • key switches equalizer 
' in ' and ' out ' without 'clicks' or changes in leve l • self-contained power 
supply . 
Complete with tube. ............................... . .................................................. _$39500 

Complete data and curves on request 

Write for the NEW HARVEY Audio Catalog 

FA_RCHILD 
Moving Coli 

PICKUP CARTRIDGES 
Designed to professional quality stand­
ards, these playback cartridges permit the 
highest quality record reproduction thus far attained. Unusually high 
lateral compliance has reduced tracking error distortion to on absolute 
minimum . Each Fairchild cartridge has a carefully selected diamond 
stylus. The moving coil design provides a linear, smooth, wide·range 
response. Dimensions are such to permit ready installation in most pickup 
arms and record changers. The Fairchild cartridge is used with conven· 
tiona I preamp-equalizers. Its impedance and 
output are designed to work Into a high quality <a. 
transformer, such as the Fairchild Models 823·A 
ond 826-A. . 
The Model 823-A i. 0 fully .hielded tron.-
former with multi · tap primary. It is intended for 
use with pre-amplifiers where an all-purpose . : ;. 
input transformer is desired. The Model 826.A .. .. \ 
is a special transformer of small dimensions de- . 
sign~d !or use between Fairchild cartridges and ~~ 
a gnd Input preamp. (Illustrated) . 

Cartridge Model 215 .. A for microgroove records 

Cartridge Model 215-C lor .tandord groove record. 
Transformer Model 823-A .... ............ ........ . 

......... $3750 

. ....... _37.50 
. ......... 13.85 

Transformer Model 826-A ...... . . ........................... ................ 8.75 

New 

MAGNECOR 
Portable 

TAPE RECORDERS 

Model M-30 Preci.ion built to .tand­
ards which have gained for Magnecord equipment an Important position in 
the professional field, the Model M-30 has been pric"ed within reach of the 
high fidelity enthusiast, the ~usician, and others concerned with high 
quality recording. Frequency response at 7 1/2" Isec. extends from 50 to over 
10.000 cycle. ±2 db. and at 3'/."/.ec. from ~O to ~OOO cycle. ±2 db. An 
oversize, "'-pole motor is employed for excellent speed regulation. An eye 
tube permits control of recording level. 
Two inputs are provided for recording from hIgh impedance miCrophone, 
and from phonograph, radio tuner, or other high level source. The output 
is high impedance, and can be fed into any conventional high quality am· 
plifier. A monitoring lack permits the use of earphones or external VU 
meter. Uses tape reels up to 7", duol·track (full·width track optional). 
Weigh" 3~ lb •. 
Supplied with AC cord. 7" toke-up reel. ond maroon $29900 leatherette-covered case measuring 173/4xl11f4x131f.("_ ........................... ~ 

Model M-33 The model M-33 i. identicol in all respects to the Model 
M-30, e xcept that it is provided with a built-in amplifier and loudspeaker . 
The M.33 Is also provided with on outpur connection for playback through on 
external amplifier system . 

Supplied as the Model M·30 plus a 
high quality ceramic mlcrophotle .......... . 
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THE 

MAJOR ADVANC E 

IN A Decflde II 
THE 

LABORATORY of ELECTRONIC 
ENGINEERING 

PRESENTS 

"The Finest in 

Spea~er Systems" 

PRICED AT A MODERATE $295 

THE 

CAT~NOID 
A THREE WAY CORNER 

HORN SYSTEM 

~e4Jrjned Iuf c~ 
BuJliluf c~ 

WRITE FOR INFORMATION TO 

LABORATORY of 
ELECTRONIC 
ENGINEERING, INC. 

413 L. ST., N.W., WASHINGTON, D. C. 
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• W alkie Tape R ecorder . Although entirely 
portable, this lates t version of the Tapak 
tape recorder includes a 4 x 6 in. loud­
speaker for playback to room-silZe audi­
ences. Known as the Narrator, it is similar 
in appearance and design to the News­
caster mpdel whi9'h is used extensively by 
radio and TV stations for remote pickup. 
A spring-wound motor drives the tran s­
port mecha nism and amplifier power is 
s u pplied by self-contained batteries. The 
recorder erases, records, monitors, rewinds 
fast, and plays back. All accessories are 
contained inside the 14 x 10 x6 in. case. 

Available in two models, the Standard 
Narrator has a frequency range of 100 t o 
4000 cps a nd a dynamic range of 40 db, 
while the Custom model goes up to 5000 
cps with dynamic range of 55 db. Both 
models record up to 50 minutes continu­
ously at 3%, ips. Broadcast Equipment 
Specialties Corp., 135-01 Liberty Ave., 
Richmond Hill 19, N . Y. 

• Broa dcast Tape Recor der. Although de­
signed to meet professional standards of 
recording and reprodu ction, the new Ber­
la nt Mode l BR-l tape recorder is compact 
enough for installation in a portable car­
rying case. For permanent mounting it 
may be installed in a standard 19-in. rack 
panel or in a console. Exclusive features 
include a new "Unisync Drive" motor em­
ploying a reversed-field principle which is 
exceptionally quiet in operation and oper­
ates at a total temperature rise of 30· . 
The BR-1 has provision for up to five 
heads, which makes possible the simUl­
taneous recording and playback of two 
different signals, or use of the machine 
for either single- or dual-track recording. 

A single control governs a ll mechanical 
operations. Editing is facilitated by in­
stant switching from "cue" to "edit" po­
sition with full exposure of the tape. Man ­
ufactured by Berlant Associates, 4917 W. 
Jefferson Blvd., Los Angeles 16, Calif. 

• E -V B r oadcast Micr ophone. Designed 
with co-operation from network engineers 
the new Electro-Voice Mode l 666 dynamic 
microphone provides smooth wide-ran ge 
r"sponse with uniformly high' front-to­
back discrimination at all frequencies . It 
is a s lim, lightweight u nit for boom, flsh ­
pole, stand or hand operation. Frequen cy 
response is 30 to 15,000 cps. Average front­
to-back discrimination is 24 db. Outpu t 
level is - 57 db. The 666 featu res in its 
constru ction the E-V -developed Acoustal ­
loy diaphragm which is highly resistant 
to even the most abusive operating condi-

·t ions. A blast fi lter num mizes wind and 
breath blasts, and t raps iron filings. The 
case is made of a luminum finished in TV 
gray. Dimensions are 7'h x 1'h ins. and 
weight is only 11 oz. Swivel tilt is up to 
90··. Built to meet the most stringent de­
mands of broadcast operation, the 666 
c lose ly matches other high-quality pres­
sure-type microphones, s u ch as the E-V 
655, and thus facilitates fading from one 

microphone to another without noticeab le­
change in sound quality. For full details 
write for Technical Data Sheet No. 39 to 
Electro-Voice, Inc., Buchanan, Mich. 

• Compact lO-Watt AmpUfier. Combining 
the advantages of small size, simplicity 
of operation, and ease o{ installation, the 
new Newcomb "Compact 10" is ready for 
use "as is." The user simply plugs a rec­
ord changer a nd/or tuner into the proper 

. input receptacle, con nects the outpu t ter­
minals to a speaker, and his music system 
is complete, ready for u se. Weighing bu t 
9 Ibs., the Compact 10's overall d imensions 
are 9 % x 7 %. x 3 % ins. Controls include 
bass, treble, input selector, l oudness con­
trol, and a six-position recording-curve 
selector. Distortion is below 1 per cent at 
10-watt outpu t, and frequ ency respon se is 
20 to 20,000 ± 1 lb. Newcomb Audio Prod­
ucts Company, 6824 Lexington Ave. , Hol­
lywood, Calif. 

• Coaxia l Speaker Assembly. New conven­
ience in mounting Boza k woofer-tweeter 
combinations is offered by the Model 
B-207 A, which comprises one B-199A 

woofer, one B-200X dual tweeter, a n d a 
4-I'f crossover filter, read y -wired and at­
tached to a cast alu minum mounting ring. 
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Dimensionally, the complete unit is the 
equivalent of a conventional 15-in. speaker, 
although it may be u sed behind cutouts 
for 12-in. speakers as well. Acoustically, 
the B-207A is a two-way wide-range 
speaker system with a crossover rate of 
6 db/octave and fiat response from 40 to 
16,000 cps with useful output beyond 20,000 
cps. Power rating is 15 watts and Imped­
ance is 8 ohms. Recommended optimum 
housing Is a totally-en closed box of 9 cu. 
ft., rigidly braced a nd fully lined with two 
inches of acoustical damping m aterial, a l­
though volumes from 4'h to 12 cu. ft. are 
acceptab le. Further information is avail­
ab le from R. T. Boza k Company, Stam­
ford, Conn . 

• Improved St&phens Woofer. Although 
retaining the model designation 103LX, 
the newly-engineered version of this Tru­
Sonic low-frequency driver includes a 
number of design improvements. The 4'1.­
lb. Alnico V magnet is fu lly. enclosed, thus 
retaining a heavy concentration of mag­
netic force w ithin the motor stru ctu re, 

a nd e liminating losses due to dispersion 
w hich a r e inherent with a n unenclosed 
magnet. A 35-cps cone resona nce is ob­
tained through use of an exceptiona lly 
large spider assembly and edge damping 
w hich permit t he straight-sided seamless 
cone to operate in true piston-like fashion. 
Power ca pacity of the improved 103LX Is 
25 watts. Stephens Manufacturing Com­
pany, 8538 Warner Drive, Culver City, 
Calif . 

• Three-Speed H!-Inch Turntables. The 
demanding requirements of high-fidelity 
reproduction are fully met by the new 
Rek-O-Kut Rondine turntables. Available 
in two models, the B-12 is powered by a 
4-pole Induction motor, while the B-12H 
employs a motor of the hysteresis type. 
Random tests on regular production models 
indicate rumble and noise content of the 
B -12 to be more than 40 db below average 
recording leve~, while the B-12H is down 
more than 50 db. Aside from the motor the 
two models are identical. Flutter a nd wow 
are virtually non-existent. A single selec­
tor knob is u sed for speed selection. Be­
tween speed settings are intermediate "off" 
pos·itions. In the "off" positions the turn­
table is electrically disconnected and a ll 

couplers are disengaged. T he Rondine fea­
tures a built-in, retractable hub for 45-
rpm records, a nd therefore requires no 
external adapter. A permanently-affixed 
3-speed strobe disc permits instantaneous 
speed checking. The deck on which the 
chassis is mounted is recta ngula r in shape 
and is dimensioned to fit conventional 
record changer mounting boards. For da ta 
and specifications, write to Rek-O-Kut 
Company, 38-01 Queens Blvd., Long Island 
City 1, N. Y. 

( Continued on page 101) 
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Look for 

the name 

IGENALEXI 
on the tube 

product of the British 
INDUS TRIES CORP. HI. gUA .. C ST_ NC_ YO"~ ,~. ",. y . Industries Group 

TAKE CARE 

The 'Ilea! and Care 

of Records and SI'/Ii 

PRICE ............ $1.00 

Book Division, 
Radio Magazines, Inc. 
P. O. Box 629, Mineola, N. Y. 

OF YOUR RECORDS 
Your records represent an Important investment. 
and they deserve the best treatment possible if you 
are to have the many hours of enjoyment you are 
entitled to, unmarred by increasing noise and distor­
tion. Records may be irreparably damaged by con­
tinuing to use worn styli In playing them-though 
they may stili be "unbreakable." 

In this booklet the author gives the results of com­
prehensive tests on the various types and materials 
of styli-Information which should be in the hands 
of everyone who plays phonograph records. His tests 
are the result of thousands of hours of playing-dur­
ing which time he wore out hundreds of LP records 
and dozens of styli. 

You will want this book as a guide to the proper 
t reatment of your records-how to take care of 
them, how to clean them, how to store them­
everything you need to know to give you satisfactory 
record reproductIon. Order it now! 

Sirs: Enclosed is my 0 check 0 money order for ............ copies of 

The Wear and Care of Records and Styli,. by Harold D. Weiler 

Name (print carefully) 

Address ..... ... .. . . 

City . ... . ..... ... ................. Zone .... State ... . .. .... . . 
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SARAN 
CRILLE 

FABRICS 
7l-aty 

.t: nd (J/JeJ!tr 
"fir SoUit cl f!;--

After many months of expe:ri~ 
men tation these outstanding 
Gri'ne rna terials have been de­
veloped to aid in the progrc.ss o f 
Hi-Fidelity. Now there 15 a 
cloth that alIows unusual sound 
pene tration: The beautiful tones 
available in the new sys ~ems a~e 
conveyed to the ear III their 
most original form by the w~>n­
derful MELLOTONE fabn<;>. 

These gorgeous materials arc styled In 
smart colors and patterns to. enhance 
the appearance of the heautIful ca~­
inets o f today, Lustrous metalltc 
threads are used in many patterns, 
adding an exciting touch to the M~L­
LOTONE line. Many of the leadmg 
Hi-Fi. TV, and Radio manuf,acturers 

have already Incorpo-
ra ted MELLOTONE 
fabrics in their new 
designs. 

Jobbers are not 
only offered MEL­
LOTONE by tbe 
rolI bu t also by 
the packaged yard. 
Available F R E E 
wi th the first order 
is the beau tif ul and 
sturdy MELLO­
TONE Disp lay . 
Compact, and eye­
catching, this dis­
play presen ts the 
product in the most 
sa leab le manner. 
Take advantage o f 

the growing demand. . . . 

Write today for 
F R E E samples 
and all particu­
lars. 

LABORATORY REFERENCE LOUDSPEAKER 
(from page 36) 

Frequency div ision is accomplished 
electri cally as shown in Fig. 4. Net­
works are of the constant resistance 
type. Inductors are generous size air­
core coils to provide linear low-loss op­
eration. Attenuation is 12 db per octave 
outside the network pass bands. 

Figwre S shows a phantom view of the 
operating elements of the RS-lOO. The 
woofer is placed in an acoustically ad­
j usted chamber at the bottom of the en­
closure, radiati ng through a slot throat 
along the bottom. Sound from this back­
radiation emerges at the top front and at 
the top s ides. Also radiating from the 
top front is sound from the midchannel 
and tweeter un its . The middles and highs 
emanate at about ear level, for most 
realistic space positioning and phasing 
effect. All networks are clear of the 
sound paths, being placed on a demount­
able panel in the frontal cavity below 
the main horn mouth. Access to the 
woofer is by means of a removable panel 
just behind the speaker, and access to the 
whole system is by means of a removable 
back to the enclosure. The over-all 
dimensions of the RS-lOO are S2~ in. 
high, 32U in. wide, and 24-11/ 16 in. 
deep. 

Construction is of heavy ( ~ in. ) 
plywood, each joint being glued and 

V IEW SHOWN WIT H TOP REMOV E 0 

COR"'E~ 
POSTS 

'LSTI FF ENING PANE L 

reinforced with wood screws; bracing is 
used where there is any tendency toward 
panel resonances of vibration during op­
eration. The RS- lOO is finished in two­
tone enamel, with contrast similar to 
that styled into much professional equip­
ment. The power rating is 3S watts in­
put, and the impedance is 16 ohms. The 
same performance may be had from the 
Imperial, model PR-l00, WHich is de­
s igned in Suburban Modern furn iture 

. styling in blonde or mahogany. 

Construction detai ls 

Fig Iwe 6 is an exploded view of the 
construction employed in the RS-lOO 
cabinet, and shows clearly the various 
panels in relation to each other, as well 
as showing the bracing. Figt~re 7 is a 
complete constructional drawing, but de­
tails of dimensioning are not shown in 
order to simplify the drawing. How­
ever, for closer study of the construction . 
it should be pointed out that the drawing 
is accurately scaled. with 1/ 16 in . repre­
senting 1 inch, and dimensions of the 
horn structure can be determined by 
measurement . 

Before leaving the factory, each incli­
vidual RS-lOO or PR-lOO is tested by 
instruments and by ear, and each is ac­
companied by a certificate guaranteeing 
its performance. 

II: ... ... 
III ..J 
l! III ... .. 
l! > 

0 
l! ... ... 

Z II: 
Z ... ... III ... e ... 
~ 

" u 
0 .. .. .. 

_IN . 
N 

-IN · 

Fig. 7. Constructional drawing of the RS-l 00 enclosure. Dimensions are omitted in the interests 
of simplification, but the drawing is to scale-l / 16 in. = 1 in. 
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RP-302 
SUPER 

TWEETER 

Fig. 4. Block diagram of components of the 
reference loudspeaker. 
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Fig . 5. Cross-section through center of enclo­
sure to show placement of loudspeaker units 

and dividing network. 

Fig. 6. Exploded view of the enclosure. 
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THE PEDAL TONES OF THE ORGAN 
,-- t he up per h arm 0 n i c s oj s t r i n jU and bra s s 

reproduced .fully O/nd naturally by the Acoustic ,R esearch AR-J 
loudspealuT system~' (12" woofer, separate H F section) 

Within its 25 watt power rating the 
AR-1 compares favorab ly with thea,tre­
type folded horns and elaborate wall " 
installa tions, 

T he a im of the resea rch project out : 
of which the AR-1 was developed was 'to ' 
create a loudspeaker that made no com­
promise with distortion-free bass down 
to 40 cps. T he fact that the cab inet 

* Pa te nt apil lied for by Edgar M, Villchm, 

had to be small to perform its special 
fun ct ion turned out to be a welcome 
bur secondary dividend. 

'So ,far as we know, the uniformity of 
frequency response and low distortion of 
the AR-1 set new sta ndards for the 
spea ker industry. When you listen to 
this radicall y new sys tem do not make 
allowances JOT size or price, 

Rm. 714 at the 
N. Y. Audio Fair 

$185 .00 net 
Rirch or Mahogany 

~Vr£l e for techn ical bulletin " A" tn: 

Acoustic Research Inc. 
23 M t. Auburn St., Cambridge 38, Mass, 

• Ferranti is proud to introduce this high performance 
pickup designed by D , T. N. Williamson. 

Clearly destined to earn the same enthusiastic ' 
approval as the world famous Williamson Amplifier, 
its brilliant realism of reproduction is matched by the 
quiet elegance of its styfe. , 

Precision manufacture insures continued fuU fidel­
ity from your favorite records, with extremely low 
distortion and negligible record wear. 

EXCLUSIVE FERRANTI DESIGN FEATURES: Low mass high 
compliance ribbon movement • Unequalled tracing accu­
racy • Arm resonance removed from audible range • 
Elliptical Diamond Stylus • Self-Protecting Stylus Suspen­
sion • Double Ball Race Arm Bearing. 'Built-in Arm Rest 

FERRANTI ELECTRIC · INC ,-
30 Rockefeller Plczq New York 20, N. Y. 
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Only a , big speaker systenr 
can authentically reproduce 
big instrum,ents. And only the 
authentic Klipschorn offers 
you a big speaker system in a 
small space. 

Exclusive Klipsch design 
makes use of room walls as 
well as every cubic inch inside 
the system to reproduce the 
largest, as well as the smallest 
instruments. By mounting ali 
three of its carefully balanced 
speakers in specially designed 
horns, Klipsch gives you over 
nine full octaves of true tones 
and timbre. 

Write f01' the new brochure 
on tl,e authentic Klipscl,orn. 

The Allen Organ 

ABRIEF ASIDE, at the beginning, to say 
that thanks to publishing time-lag I 
hadn't seen the Dorf article on the 

Allen electronic organ in our July issue 
when I wrote last month's (September) 
column with its item concerning G. Donald 
Harrison's LP organ lecture for Aeolian­
Skinner. It's all the more a pleasant coin­
cid~nce, then, that this electronic organ, of 
which I knew next-to-nothing, comes so 
remarkably close to a practical embodiment 
of the hypothetical electronic organ dis­
cussed here last January. (Plans for a 
Pipeless Organ.) 

I think that those who are bugs on the 
always-tantalizing organ question-either 
the "real" or the electronic, or both types 
-will find it extremely interesting to take 
these three items into direct comparison, 
the Harrison recorded lecture, the Dorf 
article and my own. Between the three 
you'll find, directly or implied, the major 
technical-aesthetic questions, with answers 
(both musical and technological) to a good 
many of them. You'll also begin to gauge 
f01" yourself the fearful extent of the nec­
essary compromises that must be made in 
any saleable electronic instrument, and the 
enormous subtlety of the interlocking fac­
tors that have to be weighed in that com­
promise. 

Note particularly that the most basic 
premise of Jan Syrjala's and my theoretical 
organ was the necessity of separate oscil­
lators, for independence of each tone. That 
in practical form, is exactly what the Alle~ 
people offer. Naturally, the maximum in­
dependence is found only in their largest 
and most expensive instruments-and I 
~usp~ct that the "ideal" Allen organ, carry-
111g Its electronic-musical principles to the 
ultimate, will never be built. But it could 
be. And the smaller, more practical Allen 
compromises a:e ~he more satisfactory, be­
cause of the th111kmg that has set up realiz­
able and specific standards for an advanced 
instrument. 

Without ever having heard it, I congrat­
ulate the AI~en company 011 the excellence 
of its electronic sound. It couldn't help 
being good. 

Hum Pickup 

Have just installed Maximilian Weil's 
new Audak cartridge, the Hi-Q7, in place 
of the well-known L-6. Identical in shape, 
same general construction, but it has an 
all-important higher output, about double 

Ere. 
edward latnaU Canby 

the old. (New red identification marking 
for the LP side of the cartridge is an added 
convenience.) As Weil puts it, the new out­
put was achieved by "squeezing" the parts, 
for greater magnetic efficiency without loss 
of quality. You figure that one out-but the 
increase is there, and I detect, so far, no 
loss of tonal quality over the L-6. 

This is an interesting development, be­
cause it is a kind of final word in a gradual 
improvement that is typical of the hi-fi 
field, the elimination of hum pickup. The 
new Audak Hi-Q7 further defeats hum­
but that problem was already well defeated 
by other concurrent developments. 

When the Audak Polyphase (the present 
production model) first appeared there 
were a good many complaints of excessive 
hum pickup. I ran into that very trouble 
with it myself and was constrained to warn 
all and sundry about it. With good equip­
ment-no. But in plenty of then-standard 
installations, the hum was apt to be there. 
The factors in the actual hum pickup, from 
the semi-amateur viewpoint, were two: 
low cartridge output, requiring high ampli­
fier gain that magnified the hum, and the 
Audak's one-coil construction that pro­
moted hum sensitivity. So I was told, any­
how. 

But there were more important outside 
factors. Poorly shielded phono motors then 
abounded, with hum-radiating two-pole 
motors mounted haphazardly under chanaer 
tables, often in the strategically worst s~ot 
for hum pickup, directly under the , car­
tridge's. arc of travel. The crystal cartridge 
was ul11versal then. The idiosycrasies of the 
magnetic cartridge were simply ignored in 
a large proportion of home equipment on 
sale. In addition, amplifier transformers 
through the same sort of inattention or ig~ 
no rance, were often placed too close to the 
pickup, with resultant hum. As of then the 
Audak was a touchy instrument. ' 

But look what has happened. Yes, Audak 
soon extended its shielding all the way 
around the cartridge, for a significant gain 
in the hum situation. But, again more im­
portant, the possible sources of the hum 
began to be removed, as hi-fi spread and 
equipment makers began to catch on to the 
problem. The English changers, carefully 
designed for hum-reduction, eventually led 
to the aiterati011 of almost all U. S. changer 
models, so that most now have four-pol e 
shielded motors, carefully placed. Even thl' 
original Audak is OK on virtually all oj 
them, as things now stand. And of course 
the fancier motor-tables have been anti­
hum from the beginning. 
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Thus even before this new high-ouput 
Audak appeared, I had found it necessary 
to change my "warning" anent possible hum 
pickup to sound milder and milder, until it 
had all but vanished. Now the coup de 
grace, and it's gone for good. Thus does 
Audio progress, on all fronts. 

,Portable Klipsch 

I've been trying out the Rebel V, the 
latest adaptation of the Klipsch idea to the 
inexpensive, small-space home speaker en­
closure field, and it fits very nicely into my 
own special-interest category of really prac­
tical low-cost enclosures, making maximum 
use of space and speaker potentialities with 
minimum complications. 

This model is a corner "box," unfinished 
(it comes in finished models too), less thap 
two feet high and less than a foot wide, but 
taking 8-inch, or 12-inch, or two 8's-plus­
cone-tweeter-quite adaptable. I've got a 
Rebel V with two Lorenz 8-inchers in it \ 
plus two Lorenz baby cone tweeters, all 
mounted in that small space. But one set 
would do very nicely for most purposes­
and with 12-inch potentialities of the en­
closure, anything up to the quite fancy 
speakers in· that size will go into the system 
neatly. 

A pet gadget of my own appears on Rebel 
V. pointing up its practical nature, a plas­
tic suitcase handle mounted on the top. I 
added a handle to the ends of my 8-inch R-J 
enclosures long ago, for convenient porta­
bility. I've always felt that even the largest 
speaker enclosure-for musical listening­
should remain portable in principle, or at 
least movable. 

There's entirely too much of an urge 
among hi-fi fans to build-in their enclosures 
permanently, as part of the decor. The 
various hi-fi installation services, naturally, 
are all f0r this and promote it right and 
left, not only because it brings them in more 
cash for the fancy installations, but on 
honest grounds of visual good looks. I can 
understand all that. Makes your hi-fi sys­
tem part of your home, and so on. But I 
remain unconvinced, musically. 

At best, no speaker system, however big, 
should be set up permanently, screwed to 
the wall, built into a closet, drafted into 
the interior decoration scheme, unless you 
have tried out exhaustively all the possible 
speaker a'frangements in your home-which 
practically nobody ever does. Even then, a 
c hange of room furniture, alteration of 
room acoustics via new drapes, wall paint, 
pictures, opened doors and windows, even 
a mere change of weather, may upset the 
balance. And, 'more important, listening re­
quirements do change from record to rec­
ord and from one type of music to another. 
You will want wide distribution of sound­
source for a full orchestra, but not as much 
-for a piano trio, and a solo folk singer de­
serves a better fate than to be spread over 
a dozen feet of wall! My own immutable 
arrangement for such situations, is the 
movable speaker. For a folk singer or a 
speaking voice I aim the system right at 
'the audience, in any room; but for an 
orchestra I turn it aside, for reflection, or 
reverse it, according to acoustic circum­
stances. A much-needed musical freedom of 
action, I insist, whatever your system may 
·be . 
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And so, the Rebel V and similar easily 
movable systems have an extra advantage 
musically that for some of us musicians 
may "outweigh" the advantages o~ the mas­
sive and immovable ten-ton speaker sys­
tern! The handle on the top merely symbol­
izes a sound principle. And don't forget that 
you can find very acceptable compromises 
between portability (movability) and good 
looks. 

Set your movable speaker enclosure in­
side a chosen area, corner or elsewhere, 
with perhaps a decorative grille cloth ar­
rangement in front to hide it. Then you can 
move it about, behind the scenes, as an en­
closure within an enclosure and so alter 
your acoustical set-up enough to cope with 
most musical situations. 

For those who move to the country for 
the summer, a "built-in" system of this 
sort where the essential speaker box may 
be lifted right out and carried off for use 
elsewhere (and for others who give porta­
ble concerts) is a wonderful plan. Build 
another permanent housing to enclose it, if 
you wish, in your summer home or in your 
hi-fi clubroom-and when it comes to trans­
portation, just pick up the speaker element 
by its . hamlle and dump it in the back of 
your car. It'll always work as is, without 
the decorative front, if you so desire, and 
it'll sound just as good. 

But back to Rebel V after this handle­
type digression. Rebel V is strictly a corner 
enclosure. It follows the Klipsch-license 
principle, making use of the waUs out from 
the corner as part of the bass loading sys­
tem, and the proof of this is very quickly 
audible in practice as I found out. The 
Rebel V will stand against a flat wall (it 
has the now-common flat back) and it'll 
play very nicely. But the difference in bass 
between flat-wal1 positioning and corner 
placement is quite extraord,inary. The 
veriest dub will notice it at once. Don't try 
this or any other similar corner arrange­
ment large or small unless you can figure 
out a corner with minimum obstructions 
along the wall in either directio~. T hat's 
not always easy in modern homes. A plush 
sofa on one side and an upholstered chair 
on the other will swallow up this system's 
sound with a vengeance. 

In constrast, I should note that the R:] 
enclosure, also a big-bass, small-space sys­
tem, has noticeably different attri.butes when 
it comes to room-placement. . 

Granted that any speaker system .gives 
improved bass in a <;orner, th~ R-] as well 
as the rest. But the Rebel V, like others of 
its type, depends directly upon the corner 
wall surfaces as part of its acoustical sys­
tem. When placed against a flat wall this 
type of enclosure lacks adequate loading 
and loses much of its bass response. Rebel 
V is for corners onfy, as you'll find for 
yourself if you try it. (Many corner-shaped 
systems are acoustically complete and will 
operate just as w~ll outside of the corner.) 

The R-], operating on a whollY different 
principle, provides its full speaker loading 
in a corner or out. But it loses bass when it 
if lifted off the floor, or when placed ver­
tically on its end. In the horizontal floor 
position (the 8-inch "bookshelf" model), 
the floor-plane increases propagation of the 
bass very noticeably. The R-J 8-incher is 
definitely a floor model, not for tables or 
high shelves. (R-J ads always show it 

Now you can own a genuine 
Klipsch speaker system at a surpris· 
ingly low price, with a Shorthorn Kit. 

The Kit is made up of pre ·cut 
wooden parts, easily assembled with 
simple t.ools. And the result is a loud· 
speaker unit second only to the au· 
thentic Klipschorn. 

Klipsch·designed acoustic elements, 
including corner horn back loading, 
give the Shorthorn an exceptionally 
wide tonal range. Yet the response is 
uni form from treble to bass, free from 
distortion, resonance or booming. 

Write for the new ShcHthorn folder 
and price list. It shows you how easily 
and economically you can assemble 
your own Klipsch speaker system. 

The Shorthorn, assembly. 
heEorcfinishing .or installing 
speaker. Either 11 co-axialspenkcr. 
n 2-wny OT a 3-way system may 
he \15 e<1 . • 

87 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


................ Ii ........................ I$~--- ~~~ 

The name~millions r,emember ••• 
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~~r3~ Forthe ·~us;c 
ONE Of THE GREAT NAMES IN RADIO SINCE 1922 " 

they never forget 
The pallern of quality so steadfastly followed 
over the years by Freed-Eisemann reaches new 
dimensions with their amazing high fidelity tuner. 
and amplifiers • • • outstanding individually­
exceptional together. Engineering efficiency is 
matched by economy of design. 

~ -~;"i""11 ... " . ' I.. v •. _ff-!t,·" . : . L}l. • 

........ 

The Model 910 
Hi-Fi Amplifier 

Designed for Maximum Efficiency 
and Exceptional Tone Quality 

Powerful enough to suit most applications, th is 
10 watt Williamson type linear amplifier sets a 
new standard for design efficiency. Into each ci r-

The Model 750 Tuner 
Engineered for Superior Sensitivity 

and Unexcelled Performance 
Here, on one chassis, are combined a Hi-Fi AM­
FM tuner of max imum sensitivity with an audio 
"front end" second to none. AM and FM circuits 
designed for maximum gain at minimum noise 
.•. automatic frequency controlled FM termi­
nating in a Foster-SeelY Limiter Discriminator. 
Separate bass and treble contro ls. Three posi­
tions of phono equalization. Modern circu itry 
and mult i- purpose t ubes ach ieve $119 5-0 
1 3 tube performance . .. . Net • 

cuit has been engineered the finest performance ~._',"_,h~ •• _"~_ 

~~~ the most essential character- $39 95 For information see your 'local Hi-Fi dealer 

"'''of'~~~~~ 
a product of 

Freed Electronics and Controls Corporation, ,200 Hudson Street, New York 13, N. Y. 

~~~~ 

audio anthology 
and 

the 2nd audio anthology 
The original audio anthololY is still 
being ordered by people who have 
worn out their first copy or who have 
just learned about the book. Cent.ins 
reprints of 37 articles which appeared 
In AUDIO ENGINEERING from May 
1947 through December 1949. An in­
valuable reference work on audio in 
the home. 

the 2nd audio anthololY continues 
from where the first left off and con­
tains reprints of articles from January 
1950 through July 1952. In both 
books the articles were brought up to 
date, corrected where necessary, and 
assembled by subject. the 2nd a a may 
still be had with board cover. 

------------ CUT OUT - MAIL TODAY -----------...:. 

Book Division. Dept. 3V. 
Radio Mcigazines, Inc., 
P. O. Box 629, Mineola, N. Y. 

Sirs: Enclosed is 0 check 0 money order for $ ... . . " Please send me 
copies of audio anthology 
copies of the 2nd audio anthology 
copies of the 2nd audio anthology 

(paper coverl 
(paper coved 
(board cover) 

@ $2.00 each 
@ $2.00 each 
@ $3.00 each 

N.me (please print) .. .. .. .... ; ... ............ .......... .... . ..... ............. . 
Address 

City . . .. .......... . .... . .. . . . .. .. .• . .. Zone .... . . State .. .. . ..... . . . . .... ... . 

mounted ill a bottom shelf next to the 
fl oor.) But it doesn't need a corner. 

Choose, then, to fit your requirements, 
and you may turn these characteristics to 
extra advantage, too, as a kind of tone 
control. With speech records, for example, 
where deep bass is unwanted, you can in ­
crease naturalness (and reduce turntable 
rumble) by taking Rebel V (or equivalent ) 
out of its corner, or by standing R -J right 
up on its li ttle end. \Vhen you want bigger 
bass for music, put them back to normal. 

Boom? 

Which prompts me to an added note on 
boom. There are good indications, as far 
as I can figure, that many makers of the 
small enclosures now selling so widely have 
deliberately tuned thei r reflex systems to 
a well-bred but distinctly noti ceable boom. 

As anyone in the trade knows, you may 
rig a bass reflex system (in any of its 
modifications) for m<Lximum flatness--or 
for a modified bass with a boom, a discreet 
"peaking" that adds weight to the total 
musical sound. 

My o\,vn fee lings in thi s maner have long 
since cl-ysta Jl ized fo r good. I do not like 
boominess of any sort. whether via bass 
reflex or (as often happens ) due to room 
standing waves. My ear. a las, has learned 
to tell the difference and I ca~l't unlearn it. 
Nor can any of our readers who have 
caught onto the sound of peaky bass. 

But we cannot put aside the fact that 
many people don't hear it, and won't ever. 
I can remember when I didn't know th t! 
difference, nor did I care. I liked music. 
Musical balance between apparent bass and 
a.pparent highs is of t remendous importance. 
and unlike booms and peaks, the untrained 
ear can detect an unbalance here instantly, 
without the slightest tra ining. Balance 
comes first. 

Forced bass boom, accenting middle-low 
bass, sounds better to many a beginner 
than true extended bass. Don't forget t he 
juke box business which (with improved 
pass nowadays) is still a going concern. 
Indeed, if a compromise must be made, as 
in the new small "hi-fi" phonographs, a 
tricked-up boom-bass is decidedly better 
than an inadequate flat bass, such as there 
can be in th is type of machint'o 

T he small separate speaker enclosure is 
on the borders of this area of musical op­
eration. A few of them, the above Rebel V 
and R-J models included, can give enough 
true, un-peaked bass for legitimate musica l 
listening and good balance against an ex­
tended-range tweeter. There's no excllse 
for boom in these enclosures, and when used 
rightly there is very little of it. 

But other small enclosure makers may­
considering the market for the type of 
equipment-be well justified in this delib­
erate introduction of boom, via calculatiun. 
People a re going to like it, and, as I say, 
they have good justification fo r it in the 
matter of bass-to-treble musical balance. 
You cannot add highs at the upper end 
without compensating with more bass at 
the bottom. And, for mllsical balance, that 
bass may be either tnle lower bass, ex­
tended range, o 'y louder mid-hass, via cal­
culated boom. Don't e,-er forget that both 
arrangements fi ll the bill, for musical bal­
ance. 

But I st ill don't like boom. 
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Testing with White Sound 
(from page 46) 

t iometer is a "fine" frequency control, and 
the capacitors shown give ranges 100, 1,000, 
and 10,000 cps. A cathode fo llower, -2 6SN7, 
has the volume control in its cathode cir­
cuit, and the forward and reverse switch, 
-2 6SN7 split load, gives the output either 
side up. Some amplifiers give different re­
sults when fed opposi te polarity sawtooth 
waves. Such amplifiers are usually those 
with single-ended outputs. 

T he 884 tubes are quite unifo rm, though 
differing slightly in their rise times. The 
"fine" adj ustment knob may have the exact 
point marked fo r precise frequency values, 
and it also gives a useful frequency varia­
tion about plus or minus 30 per cent. This 
allows changing of frequencies in case a 
resonant point is suspected. 

Into a load of 0.1 meg or higher , the 
generator of Fig. 3 supplies 20 volts peak­
to-peak. 

Appendix 2. Square Wave Generator Circuit 

Square' waves can be made from sine 
waves by using a clipper and shaper cir­
cuitl6 . On the othel' hand, the simple cir­
cui t17 of Fig. 9 may well find a place on the 
workbench. Four potentiometers are used, 
the first two are the set and fo rget type; 
1. T & B (top and bottom) adj usts the ratio 
of plus to minus part of wave ; 2. Clip, nega­
tive part of wave is clipped by cathode fol­
lower 6J 5; 3. Range, three fixed internal 
positions, plus one external connection ; and 
4. Volume. Good wave shape is obtained 
iato a 0.1 meg load, with 10 volts peak-to­
peak. 

The 6SJ 7 is a transitron oscillator. Grid 1 
is grounded to the cathode, which in turn 
goes to the usual negative terminal Y. Grid 
2 goes to the positive terminal X by way of 
a 47,000-ohm resistor. Grid 3 is connected 
to a point between Y and Z, selected by the 
T & B control, always more negative than 
the cathode. 

Not all 6S]7 or 6S]7GT tubes will work 
as transitron oscillators. Checking eleven 
tubes of five manufacturers, nine would 
oscilla te in this circuit. Excellence in ttlbes 
which would oscillate was considered to be 
the squareness of the upper right corner of 
the wave. T he best 6S]7GT was the same 
make as one "dud." 

A rotary range switch can be a sp4t giv­
ing 100, 1,000, 10,000 cps for three positions, 
the fourth position being wired to external 
terminals to give some other frequency, de­
pending on the external capacitor connected. 
Note that a single capacitor determines the 
frequency. 

T he power supply is special, but not 
tricky. The oscillator requires about 600 
'volts d.c. X to Z, center-tapped at Y . This 
-is readily obtained since the current drain 
1S about 10 mao for each half. A 6X5 is sug­
gested fo r the XY section so that the plate 
voltages are applied later than the g rkl 
'biases. T he latter are furnished by the YZ 
section and a 5Y3GT rectifier. Most dual 
capacitors have a common negative and fi l­
t er resistors can be connected between the 
positive terminals. Note that the negative 
t erminal of the YZ filter capacitor is 300 
volts negative below chassis ground, and 
must therefore be insulated from the 
,chassis. 

16 Sine Wave Clipper , Barker & W illiam­
'son Model 250. 

11 O. C. l iVells, "Square wave generator ," 
Wireless W01' ld, Jan. 1951, p. 35. 
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W-2 with Peerless t ransCormer or W-3 with 
Acrosoulld transformer (be sure to specify) 
Includes Williamson type amplifier, separate 
power supply and WA-P2 preampli- $69 50 
gg~p~~~ ~':~~.fs~lgn~~~~~~~, ~~, ~.o~.~~s: • 
W-2M with Peerless transCormer or W-3M with 
Acrosound transformer (be sure to specify) 
Includes Williamson type amplifier and $49 75 separate power supply, S'hlpplng weight 
29 pouuds. Exprc~s only. . . . . . . • . . . . • 

W-4 with Chicago "super range" t ransformer 
Includes Single chassis, main ampl1fier a nd 
power supply with WA-f2 preampli- $59 50 
fier kit. Shipping weight 39 pounds, 
Express only ...... . ... . ..... , . . . . . . • 
W-4M with Chlcago "super ra nge" t ransformer. 
Single chassis, main amplifier and $39 75 power supply, Shipping weight 29 
pounds. Express only ... , .. . .. .. , . . • • 

WA-P2 preamplifier kit only. Shipping $19 75 
weight 8 pounds. Express or parcel 
post ... . .. . .. . . ,.. .. ...... . . . ..... • 

Here is the famous kit form W illiam type high fidelity amplifier that 
has deservedly earned h ighest p raise from every strata of Hi-fi music 
lovers. Virtually distOrtionless, clean musical rep roduction, full range 
frequency response and more than adeq uate power reserve. 
OUTPUT TRAN SFORMERS - Three truly fine Output transformers 
available for your selection. Peerless and Acrosound transformers speci­
fied for tWO chassis combinations W -2 and W-3 (main amplifier and 
power supply). 'N ew Chicago " Super range" transformer used· in low ' 
priced single chassis W illiamson type model (W-4). Response charac­
teristics of all models virtually equal. 
NEW PREAMPLIFIER-The exciting new W A,P2 preamplifier pro­
vides full control through its 5 individuall y controlled input circuits, 
4 pos ition turnover and roll·off switches - separate bass and treble 
tone controls. Attractively styled, beautiful appearance, baked gold en­
ame! finish, functional in design. W ill operate with any Heathkit W il­

liamson type amplifier. 
BUILD IT YOURSELF - Combined with brilliant performance of these units 

is the amazingly modest investment required and the fun of building it yourself. 
Detailed step·by·step construction manual complete with illustrations and pictOrials 
insures success for even the most non·technical audio enthusiast. 

Comp/ele specification and schematic sheet available 

RESPONSE LEVEL ± 3 db 
BETWEEN 401'5,000 cIs 

That is the frequency range of the AXIETfE 101 8" 
Loudspeaker. It gives " life" to such instruments as the tria ngle 
and cymbal, yet possesses a funda mental resona nce low 
enough to avoid bass distortion on eyen the lowest register of 

the Cathedral organ. 

The AXIETfE 101 has been designed to satisfy the demand of 
those wh o req uire " life size" reprod uction in restricted 

living space. This is achieved with n oteworthy smoothness 
thro ugho ut the who le frequency range, with an overa ll 
quality which can fairly be described as " high fidelity". 

SPECIFICATION· AXIETTE 101 
Fundam e nta l Reso nance 65 cIs (nomin a l) - Vo ice C o il impeda nce 15 o hms - Power 
Rating 5 watts Peak A.C . - Flux De nsity 13,500 gauss - T o tal Flux 51 ,200 Maxwells 
- Frequ e ncy Respo nse 40/1 5,000 cis · O vera ll d ia m e ter 8* in. ·Over all d e pth 3 it in. 

$21.30 
- Voice Coil di ame t e r I in. - N e t weig ht l k lb. - Finish grey ri ve ll ing e name l NET 
• Fix ing Ho le s 4 s lo ts i in. x "J~ in . e qui space d on a 7i in . ·P.C .D. 

Exclusively Dis tributed by :-
EAST: GOODY AUDIO CENTRE INC. 
235 West 49th St., New York 19, N.Y. 

SOUTH & SOUTH-WEST: 
HIGH FIDELITY SSS 
606 Peachtree St., N.E., Atlanta, Ga. 

coo 
WEST: HOLLYWOOD ELECTRONICS 
7460 Melrose Avenue, Los Angeles 46, Cal. 

CANADIAN SALES OFFICE : 
A. C. SIMMONDS & SONS LTD., 
100 Merton St., Toronto 12 

s 
GOODMANS INDUSTRJ E~ LTD., AXIOM WORKS, WEMBLEY, MIDDX., ENGLAND 
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TRIAD 
High Fidelity 
Amplifier Kits 

A ho.me music system which will meet true high 
fidelity standards must necessarily be composed 
of the very finest components - pickups turn· 
tables, amplifiers, speakers, enclosures. ' 
. In .this group of components Triad offers High 

F.,del,t.y Amplifier KIts - built by men with a bril· 
liant background in producing America's finest 
transformers. Engineered to produce maximum 
frequency range with minimum distortion these 
"do·it·yourself" kits afford obvious eco~omies 
over complete units - which permits upgrading 
of other components in the system. 

Triad High Fidelity Amplifier Kits include all 
n.ecessary t~ansformers and chokes, punched sec· 
tlonal aluminum chassis and complete assembly 
instructions. 

In q'uality and performance they are fitting com· 
panions to the finest sound system components 
available today. 

HF·3 Kit: Preamplifier. Adequate gain to drive an HF·40 
or HF·18 from any commercial pickup or microphone. 
D. C. fIlament supply. Complete record compensation 
and new tone control circuits. List Pri ce - $32.80. 

HF~12 . Kit: lO·watt power amplifier,. Replaces Hf·lO. 
BUllt'ln preamp to accommodate all crystal and mag· 
netic cartridges. Complete record compensation and 
new tone control circuits. Output impedances 4·8·16 
ohms or 125·250·500 ohms. List Prices from - $50.40. 

HF·18 Kit: " Williamson" type all·triode amplifier. Full 
power output of 16.2 watts for triode operation or 20 
watts for pentode opera tion from 12 to 60,000 cycles. 
Frequency response within 0.2 db from 7 to 80 kc 
O~tput. impedances .4·8·16 ohms or 125·250·500 ohms: 
LIst prices from - $63.65. 

HF·40 Kit: Features a full 40·watt amplifier from 20 to 
4~,OOO cycles, using re.gulated screen voltage and fixed 
bIas on two 6146 o~tput tubes. Output impedances 
4·8·16 ohms or 125·250·500 ohms. List from - $7~.35. 
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THE EMPLOYER'S RIGHT 
(from page 37) 

work for which he was employed, plead 
title thereto as against his employer. 
That which he has been employed and 
paid to accomplish becomes, when ac­
complished, the property of his employer. 
W hatever rights as an individual he may 
have had in and to his inventive powers 
and tl1at which they are able to accom­
plish he has sold in advance to his em­
ployer." 

The essential factor in determining 
ilie rights, if any, which an employer 
may have in the inventions and patents 
of employees that have been conceived 
and perfected on the time of the em­
ployer and for which the inventor has 
received payment in salary or wages, 
are the terms of his employment agree­
ment. 
. In another action involving this illu­

sive feature the employer insisted that 
any inventions resulting from the efforts 
of employees should as a matter of 
course, be assigned to the employer. 

An employee of this company after his 
term of employment had ended, sued the 
company for a judgment that the patents 
on the iRventions he had discovered 
while with that company should be de­
creed by the court to be his property. 

In a decision of the Federal District 
Court, later affirmed by ilie Court of 
Appeals, the determining factor was 
there again held to be the conditions and 
terms of the employment contract. 

"A patent is property, title to which 
passes from ilie inventor only by assign- . 
menf and an agreement to assign will be 
specifically enforced. As between em­
ployer and employee, rights are deter­
mined by the contract of employment. 

"Absent a contrary understanding the 
mere existence of an employer-employee 
relationship does not entitle the employer 
to ownership of the invention of the em­
ployee. This is true even though the em­
ployee uses the time and facilities of the 
employer although the latter in that 
event may have 'shop rights' therein 
that is, the right of a free non-exc1usiv~ 
personal license to use the invention in 
his business. 

. "On the other hand if the employee is 
hi red to invent or is assigned the duty of 
devoting his efforts to a particular prob­
lem, the resulting invention belongs to 
the employer." 

A more noteworthy incident of this 
character was the invention of a method 
for using the alternating electric current 
or residence ' lighting power instead of 
the direct current from batteries in radio 
receiving sets, thereby eliminating the 
hum in the vacuum tubes. 

The two inventors of iliis method had 
been employed by the government on a 
project for developing a "visual indica­
tor for radio signals for air, ship, bomb 
and... marine torpedo control by radio." 

While working on this project they con­
ceived and perfected this method for the 
use of alternating current in radio re­
ceiving sets. 

The Federal Government as an em­
ployer concededly had shop rights in the 
invention but insisted upon an assign­
ment by the patentees and ownership of 
the invention itself. 

"One employed to make an invention 
who succeeds during the term of his 
service in accomplishing that task, is 
bound to asign to his employer any pa­
tent obtained," asserted the Supreme 
Court affirming the judgment of the 
lower court holding the ownership of 
this invention was in these two em­
ployees. 

"The reason is that he ' has only pro­
duced that which he was employed to 
invent. His invention is tl1e precise sub­
ject of the contract of employment. A 
term of the agreement necessarily is that 
what he is paid to produce belongs to 
his paymaster. -

"On ilie other hand if tl1e employment 
be general, albeit it cover a field of labor 
and effort in the performance of which 
the employee conceived the invention for 
which he obtained a patent, the contract 
is not so broadly construed as to require 
an assignment of the patent. 

"A manufacturing corporatiori which 
has employed a skilled workman for a 
~tated compensation to take charge Qf 
ItS works and to devote his time and 
service. to dey ising and making improve­
ments 111 artIcles there manufactured is 
not ~ntitle~ to a conveyance of pate'nts 
for 1I1ventiOns made by him while so 
employed, in the absence of an express 
agreement to iliat effect. 
. "The reluctance of courts to imply or 
1I1f~r an. agreeme~1t by the employee to 
assign hiS patent IS due to a recognition 
of the peculiar nature of the act of in­
vention, which consists neither in find­
ing out the laws of nature not in fruit­
ful research as to the operation of na­
turallaws, but in discovering how these 
laws may be utilized or applied for some 
beneficial purpose, or by a process a de-
vice or a machine. ' 

"It is the result of an inventive act. 
the birth of an idea and its reduction to 
practice, the product of original thought, 
a co~cept de~on~trated to be true by 
practical appltcatiOn or embodiment in 
tangible form." 

REFERENCES 

North American Philips Co. v. Brown­
shield, 111 Fed. Suppl. 762 

United States v. Dubilier Condensel' 
Corp., 289 U. S. 178 aff'g. S9 Fed. 2d :l81 

Kober v. United States, 170 Fed. 2d 590 
Houghton v. United States 23 Fed ?d 386 ,. -
Marshall v. Colgate-Palmolive-Peet Co 

175 Fed. 2d 215 ., 
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LONDON LETTER 
(from page 18) 

time, their new LP records. That progres­
sive radio and electronic firm, Pye Limited, 
who recently acquired th,e Nixa Record 
Company, gave demonstrations of the latest 
Nixa records which included the West­
minster trade mark, in a soundproof dem­
onstration room. 

EM! also had a separate stand devoted 
to tape recorders and their new type 88 
recording tape of which quite good accounts 
have been heard. 

Over a quarter of a century ago British 
valve, or as you call them, tube manufac­
turers, promoted the sales of their tubes by 
issuing designs of simple radio sets which 
could be made up by the non-technical 
members of the public. 

At the 19;;4 Radio Show '. two of Eng­
land's largest tube manufacturers, Osram 
and Mullard, demonstrated for the first 
time 10-watt amplifiers made from C0111-

ponents which are readily available ami 
which of course, illcorporate the respective 
company's tubes. Comprehensive instruction ' 
books are being sold by each tube manufac­
turer which include practical stage-by­
stage wiring diagrams and detailed infor­
mation covering every assembly operation. 
The prices of all the parts including the 
tubes amount to about $45. 

Demonstrations of these amplifiers were 
given throughout the duration of the Show 
and there is little doubt that during the 
winter evenings many of Brita,in's younger 
hi-fi enthusiasts will be hard at work as­
sembling an Osram or Mullard amplifier 
using, we hope, a considerable amount of 
Ersin Multicore Solder. 

The exhibit on the Multicore Solders 
stand this year was the assembly of tele­
vision tuner units by Ferguson Radio, who 
are the British licencees for Sylvania, 
using, of course, the new 5-core Ersin Mul­
ticore Solder. With the introduction during 
the next year of commercial TV pro­
grammes, all British television manufac­
turers are busy producing sets for the first 
time with tuner units. Previously it has 
only been possible for one station to be re­
ceived by each viewer and thus the several 
mi11ion of British TV sets made since 1936 
have never incorporated any means of 
switching from one transmitter to another. 
Also shown behind the scenes at the Multi­
core Solders stand was the new Bib Re­
cording Tape Splicer which should be on 
sale in England before Christmas. 

American hi-fi enthusiasts visiting Brit­
ain in 1955 would be well advised to post­
pone their visit to late Summer so that 
they too can enjoy a visit to the marvelous 
Annual Shop-window of the British Radio 
Industry. 

ERRATUM 
Anyone who has ever seen both the E lec­

tro-Voice Patrician and the Electro-Voice 
Georgian has already observed that we 
made ' an error in the LOUDSPEAKER AND 
ENCLOSURE section in the August issue by 
stating that the Georgian "was the most 
elaborate." 

The Patrician is the "top of the line," 
and consists of an 18-in. low-frequency 
driver in a Klipsch-licensed folded horn for 
the extreme lows ; a 12-in. low-frequency 
direct radiator; a diaphragm-type mid­
range driver and mid-range horn; and a 
Super-Sonax super tweeter. Crossover fre­
quencies are 200, 600, and 3500 cps, and the 
unit is 60 in. high, 41 in. wide, and 30 in. 
deep. It weighs 400 pounds. The Patl'ician 
is the most elaborate, definitely. 
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indiJftul~ Ute 
/inmt calttit~e 
e1;f!/t ded'flned 
WEATHERS FM 
CAPACITANCE CARTRIDGE 

Until recently the Weathers 
cartridge has been used chiefly by 
professional audio engineers and 
technical hobbyists. Now all 
music lovers can experience its 
full range, flawless reproduction. 
Enjoy the freedom from record 
damaging pressures and heat 
generated by conventional pickups 
which are 6 to 15 times heavier 
than the Weathers 1 gram pickup. 
Thrill to the difference that 

Compare the Weathers with 
9.!!.Y other cartridge, 
regardless of price: 

GREATEST COMPLIANCE: 
14 x 10-6 centimeters per dyne 

LOWEST DYNAMIC MASS: 
1 milligram 

WIDEST RANGE: 
15 to 20,000 cycles ± 2 db, equalized 

LOWEST TRACKING PRESSURE: this o\1tstanding pickup can make 
in yow' high fidelity system. Ask 
your dealer for a demonstration. 

1 gram vertical stylus force 
LEAST CROSS MODULATION DISTORTION: 

Well under 2% 

The TURNER 
Company 

Cedar Rapids, Iowa 

Dept. 

Includes a sab le brush ahead of the stylus to clean 
away damaging dust and dirt ... and a permanently 
installed movable guard which prevents damage to 
the stylu s plate. 

Asic your dealer about these other 
quality Weathers products: 

Reproducer Tone Arms Oscillator 
Stylus Plates Power Supply 
" Debonnaire" Hi Fi Record Pre-Ampl ifier 

Playe r Stylus Pressure Gauge 
High Fidelity Music Record 
Write for free catalag and technical information. 

10 • 66 E. Gloucester Pike. Batrington, N. J. 

I _.J 

A new dynamic microphone-distinguished by its 
modern, inconspicuous appearance-distingu ished by 
its outstanding reproduction of voice and music-disti~ 
guished by its realistic price, $125.00. Response range, 
50 to 15 ,000 cps. L e vel, -55 db at high impedance. 
Complete with matching stand, built-in shock mount 
Please mail this coupon for complete specifications 
and information. r----------------------------
I The TURNER Company, 929 17t h Street N. E., Cedar Rapids, Iowa 

I Please send me specifications on the Turner 50D-TV 

: Namc _____________ ~ ______________________ __ 

: Station _____________________________________ _ 

: Address ____________________________________ _ 

• • City Zone ___ Stare ______ __ 
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The above signature is that of the founder 
and head of the world-wide "TANNOY" 
organization. GUY R. FOUNTAIN has 
for more than a quarter of a century been 
the leading pioneer in Europe in all that 
is best in sound engineering. He controls 
one of the most comprehensive audio 
research laboratories in existence. Certain 
specialized Tannoy products - manu­
factured regardless of expense to the very 
highest standards of performance, relia­
bility and styling - bear his personal 
autograph. 

In all cases they are complete entities 
rather than components, for instance, the 
Autograph Enclosure (embodying the 
well-known Tannoy Dual Concentric 
Loudspeaker) shown in America for the 
first time at last year's Audio Fair, excited 
tremendous enthusiasm by its outstand­
ing performance and it is now available 
elegantly styled for the American market. 

A new addition this year is the Autograph 
Front End - the most versatile and 
comprehensive correction pre-amplifier; 
also to be released for the first time in 
America this yearwill be a ' ~Variluctance" 
Phono Cartridge. All of these products 
are designed and produced in the tradition 
so, ably established in another sphere of 
engineering by Mr. Rolls and Mr. Royce, 
namely that performance, style and 
reliability are paramount, all other con-. 
siderations are secondary. 

In order that users of these, and indeed 
the entire range of Tannoy equipment, 
may enjoy first class service a new U.S. 
organization" Tannoy (America) Ltd.," 
has been formed. American personnel 
trained at the Tannoy factories, London, 
England, will have available in the New 
York premises comprehensive t est and 
measurement facilities and will, of course, 
be able to deal with all queries .. technical 
and otherwise, with a minimum of delay. 
In the meantime, descriptive literature of 
Tannoy products is available on request. 

TANNOY 
(AMERICA) LTD. 

61 Ea.t End Ave. 
New York, 28. N. Y. 
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TANNOY 
(CANADA.) LTD. 

36 Wellington St. East, 
Toronto 1, Ontario. 

Canada 

Hi-Fi-manship 
at The Fair .. 

(from page 31) 

What to do? Obviously a switch in 
tactics is called for , since your area of 
audio criticism has been curtailed. Use 
the "Toscanini Ploy," as follows : 

Hi-Fi-man : (Thoughtfully ) "H 'm-
mmn1." 

Salesrnan :" Sounds pretty good, 
doesn't it, Sir? Just listen to that or­
chestra. Bet it doesn't sound that good 
when you play this tape at home, now 
does it ?" 

Hi-P.i-matt : (Truthfully) "No, it 
doesn't. " (Then:) "But just the same 
. . . I mean, somehow I can't help 
wondering . . . " 

Sabesman: "Something wrong, Sir?" 
Hi-Fi-man : "Oh, no." (Pause) "At 

least, not from an engineer£ng stand­
point, exactly . . . " 

Salesman: "Sorry, sir. I don't quite 
follow. " 

Hi-Fi-n'lan: (With air of "one-up­
ness" ) "Well .. . I'll see if I can make 
it simple." 

Salesman: (Meekly) "Yes, sir." 
Hi-Fi-man: "Take the way your 

speaker handles those 'modernities' of 
Mozart's concerto, for instance ... " 

Salesman: (At a loss) "Modernities?" 
Hi-Fi-man : "Yes. Well, at any rate 

th ' ' ey were modern' in 1785. You ~now 
. . . that diminished seventh and the 
sweeping ski'p in the first bar . . . that 
wonderfully unexpected transition to the 
tonic minor in the second . . . and 
those-how shaH I say it ?- gem'iitlich 
discordant suspensions in the next 
three ... " 

Salesman: (It dawns) "Oh, I see, sir. 
You're a musician." 

Hi-Fi-maw: (Plonking tone) "No, 
I'm not. That isn't the point I'm making 
at all." 

Salesman: (Completely lost) "What 
then, sir?" 

Hi-Fi-man: "Your speaker just 
doesn't generate the correct psycho­
acoustic reaction." 

Salesman: (Stunned) "It doesn't?" 
Hi-Fi-man: "Not in the least. I'm ac­

customed to hearing that concerto from 
the center of the First Tier boxes at 
Carnegie Hall. I expect it to be repro­
duced that way. ' I'm sorry, old boy, but 
your speaker definitely gives me the 
feeling of Row 'Q' in the back of the 
Balcony." 

How To Cive Advice 

Sooner . or later, as you make the 
rounds of the Audio Fair, some novice 
will ask for your hi-fi advice. This, of 
course, you should be delighted to ex­
tend, particularly if it involves your 
judgment of equipment. 

Suppose, for instance, you are stand­
ing before a group of control amplifiers. 
Layman, the typical tyro, observes your 
detached air, hears your thoughtful 
"H'mmmm" as you inspect, and natu­
l"ally assumes you are an expert. Don' t 
disappoint him. 

LaY1'1'lan: "Pretty nice, huh?" 
H i-P.i-man: (Noncommital) "Not 

bad, really." 
Layma;fk' (Eager ) "I'm thinking of 

getting one ... " 
H i-Fi-man: " Oh? Well .. . lots of 

luck." 
LaymaJn: "Er ... thanks. But before 

I did, I thought I'd sort of ask around 
a bit. You know, seek expert opinion. 
You don't mind if I ask you ... " 

Hi-Fi-man: "Certainly not. Delighted 
to help. What would you like to know?" 

Layman: "Well ... what do yOlt 
think of this amplifier?" 

Hi-Fi-man : (Thoughtful pause) Bus­
iness of puffing pipe, twiddling with bass 
control, saying "H'mmmm," etc. Then: ) 
"Oh, I suppose it's a good way to get 
started. But control amplifiers do leave 
the field wide open for a certain amount 
of distortion, don't you think? I mean 
... your tone control circuits are right 
in there among your amplifier circuits, 
aren't they? No ... it might be best to 
figure on having all your controls across 
the room on a front-ended tuner or pre­
-amp." 

Layman: (Making notes furiously) 
"I get it. Thanks." 

H i-Fi-man: "Don't take that as the 
final word, though. On the other hand, 
it might be best for you to build around 
a good control amplifier. After all , the 
amplifier is the heart of the whole rig 
and your tuner and preamp are really 
just accessories, don't you think?" 

Layman: (Still making notes bravely) 
"Er ... yes. I guess so." 

Hi-Fi-man: (Brightly) "Look .. . 
I've got a splendid idea. This whole am­
plifier business is Dave Williamson's 
specialty. It's sort of ... well, awkward 
... if I go barging in on his territory. 
Williamson's really a very nice guy. If 
you'll just drop him a note at his London 

, address, mentioning my name of course, 
I know he'll be delighted to give you the 
real inside stuff. Now ... you must ex­
cuse me. I must· run . . . appointment 
with Dr. Olson and the General for 
cocktails. Hope I've been helpful." 

You weren't. You can now leave the 
Audio Fair in a complete state of "one­
upness" and go home. 

A void dark alleys. 
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About Music 
(from page 64) 

qualify for the Bardic Circle. He was 
shoveling tobacco into a dirty pipe, from a 
la rge and dented tin. Papers flopped out of 
the capacious pockets of his tweed jacket." 

With the zeal of a big-game hunter, t he 
great, massive figure of Vaughan W illiams 
began his safaris in search of authentic 
English fo lk tunes during the first decade 
of the century. The bulk of his output is 

. deeply affected by this r esearch. Those of 
Vaughan Will iams' works which use or 
quote parts of folk songs number over 
forty. 

T he "abstract" composer has often made 
Vaughan W ill iams the butt of critical at­
tacks. In his Musical Alttobiogra,phy (Ox­
ford University Press, New York, 1950-
from Hubert Foss' Ralph Vattghan Wil­
limns) Vaughan W illiams replies to t hese 
criticisms: "There has been a lot of cheap 
wit expended on fo lk-song composers. The 
matter seems to boil down to two accusa­
tions: 

"(1) T hat it is 'cheating' to make use of 
fo lk-song material. T his is r eally nothing 
more than the old complaint of the vested 
interests who are annoyed when anyone 
drinks a glass Of pure water which he can 
get free, rather than a g lass of beer which 
will bring profi t to the company. T his ap­
pears to involve a moral rather than an 
artist ic question ; from the point of view 
of musical excellence it seems to me that 
so long as good music is made it matters 
very little how it is made or who makes it . 
If a composer can, by tapping the sources 
hidden in folk-song, make beautiful music, 
he will be disloyal to his art if he does not 
make full use of such an avenue of beauty. 

"(2) T he second accusation is made by 
people who affect to scorn what is 'fo ll<y' 
because it 'does not come within the ken 
of their a irless snuggeries, because it does 
not require any highly paid teachers to 
inculcate it or the purchase of text-books 
with a corresponding royalty to the author:' 

Even in his most 'folky' compositions, 
however, Vaughan Wi lliams is no mere 
arranger of fo lk songs. For instance, nine 
fo lk tunes are employed in Hugh the 
Drover, not in a literal fashion, but rather 
as the raw material for musical develop­
ment. Many of the themes with an earthy 
flavor that crop up th roughout Vaughan 
W illiams' work are actually inventions of 
his own and not culled from fi eld trip note­
books. T he solo soprano recitative in the 
last movement of the Pastoral Symphony, 
while perfectly in keeping' with the growth 
of the work, seems also to breathe forth the 
fragrance of the E nglish countryside. The 
melody is wordless and beatless, almost an 
apotheosis of English fo lk music .. T here are, 
of course, those who will agree with Pete I' 
Warlock's description of the Pastoral as 
"a cow looking over a gate." Now it may 
not necessarily follow that the person who 
fai ls to appreciate the misty, pastel-toned 
E nglish countryside would be unlikely to 
respond to works like the Pastoral, Nor­
fo l1~ Rhapsody or The La1'k Ascending. But 
there can be no denying the fact that there 
is an almost mystic refl ection of th is land­
scape in Vaughan W illiams' music. 
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HI FI 
PHONO· 
RADIO 

CABINET 
KIT 

Model 300-A 

A Cabinet 
Worthy of 

Your 
System! 

Assem ble yo ur own cabinet for your Hi F idelity equ ipmen t . H ere is an a ll mahogan y 
cabinet k it which will hold yo ur record ch anger, amplifier, pre-am plifier, AM or FM 
tuner, and in addition has an enclosure for a 12 Inch speaker. 

Check these Features 
• Cab inet size 32 1/2" x 18" x 33". 
• Exterior a ll ma hoga ny. 
• Inte rior pa ne ls of Tupe lo. 
• Parts pre-cut, frames glued a nd sanded, 

ready t o sta in a nd varn ish, 
• Spea ker e ncl osure, back loads t he speaker 

w ith folded horn ove r 5 feet . 

• Takes any record player, Change r well , 
I SV4" x 163/ 8 " x 6 1/2" above motor boa rd. 

• Tune r pa ne l 15 3fa" X 16 3/ 8 " . Plenty of 
room for am pli fie r and adequate cooling. 

• Ca n eas il y be assembled. Com plet e instruc­
ti ons with each kit. Onl y hamme r and 
sc rewd ri ve r needed to assembl e. 

* Priced at $49.95 F.O.B. Huntington, Indiana. Shipping weight 65 lb. All shipments made 
express-charges collect. Mail check or money order to 

K D CABINET DIVISION, OAK ELECTRIC MOTORS, INC. 
700 TOLEDO TRUST BUILDINC, TOLEDO OHIO. 

• Plus 3% Sales Tax on Ohio derrverl.s. 
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HER~E .IS TELEVISION · 
:fe, 

FOR YOUR' 
HIGH ' FIDELITY' 
SOUND · SYSTEM 

· Dtisi~ne~ 'and~ ~u~tom-builr:"to operate 
through your .high fidelity amplifier , 

· and speaker system (or independently, 
if y,ou wish). In this way,' you ' enjoy , 
the VIDEO. 'quality of Tec9-Master's 
advanced G30-type design and the 
AUOIQ quality. of your own' hlgh ' 

· fidel ity system~ . 

TECH·MASTER 
Designed for use with Home High Fidelity Systems 

lIIustroted Brochure Upon Request 
" TECH..'MASTER CO'RPORATIC>N 

7~ Front Street, Brooklyn 1, N. Y. 

IF YOU ARE MOVING 
Please notify our Circulation Department at least 5 weeks in advance, The Post 
Office does not forward magazines sent to wrong destinations unless you pay addi­
tional postage, and we can NOT duplicate copies sent to you once, To save your­
self, us, and the Post Office a headache, won't you please cooperate? When notify­
ing us, please give your old address and new address. 

. Circulation Department 
RADIO MAGAZINES, INC. 

P. O. Box 629, Mineola, N. Y. 

TRANSFORM ERS 
lor the ultimate in 

High Fidelityamplilication 
It takes more than a tapped output trans­
former to make an Ultra-Linear amplifier. It 
takes the exclusive patented Acrosound Ul­
tra-Linear transformer designed for this ap­
plication and crafted to the most rigorous 
specifications. These transformers provide 
extremely wide band pass along with low 
distortion at all audio frequencies. They per­
mit the construction of amplifiers with 
smoother, cleaner sounding performance. 
Whether you build your own. convert an 
existing amplifier. assemble a kit, or buy a 
manufactured ampl ifier you can have genu­
ine Acrosound Ultra-Linear circuitry, the 
finest available. Full transformer data and 
high fidelity circuits are available on request. 

TO-300 ~i~h ultr~6~,~~a~~;~:~I~. $24.75 net 

TO-31 0 !~r 6~~r~~~!~.ar operation 18.75 net 

TO-330 m~r~~t~n::~1 ~~~::::I 39.75 net 

TO-350 ~~P~i~~~-~~~ar6t~2 ;.~~ 49.50 net , 
Prices slightly higher In West 

ACRO PRODUCTS CO., 369 Shurs Lane, Phila. 28, Pa. 
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J 
Not that we can label Vaughan Williams 

as a 'landscape' composer. Far from it. 
This merely represents one facet of his 
extraordinary musical personal,ity. Neither 
does it mean very much to write that 
Vaughan Williams is a "modal" composer. 
What then is the total picture? In an ex­
amination of his heritage, Hubert Foss 
wrote: "With slight exceptions, the music 
of the nineteenth-century composers seems 
to have passed him by, and indeed, the 
music of most of the eighteenth-century 
composers, too. His genealogical line 
springs from the Tudor school and English 
folk song." 

The above is well borne out by such 
works as the Mass in G Minor, an inspired 
evocation of the Elizabethan style of choral 
writing, particularly that of William Byrd. 
Yet the themes are all Vaughan Williams' 
own. There is no cribbing here-even 
though he openly defends the art of legiti­
mate cribbing. When he submitted the 
Mass to Sir Richard Terry for comment, 
Terry wrote back: "In your individual and 
modern idiom you have really captured the 
old liturgical spirjt and atmosphere." As 
in other works of this sort, Vaughan Wil­
liams' approach is reverent but not ob­
sequious. 

It is this combination of dignity and­
to use that much-abused word-humility, 
that prompted Howard Taubman's descrip­
tion of Vaughan Williams as "altogether 
charming and impressive." Mr. Taubman 
wrote of a ,1939 meeting with the English 
composer which, incidentally, was granted 
on one condition: that nothing be written 
about it. Mr. Taubman, however, broke his 
silence on the subj ect thirteen years later 
when, on the occasion of Vaughan Wil­
liams' eightieth birthday, he could not re­
sist devoting an article to the interview: 
"Vve met for tea in a small room at the 
Royal College of Music, where the com­
poser was teaching composition at the 
time. He turned out to be it large man, 
tweedy and almost shaggy in appearance. 
He was reticent but not shy. He talked 
about the state of English music, about the 
qualities of the young composers on their 
way up, about the horrors of nazism. But 
about himself hardly a word." 

Without fanfare Vaughan Williams has 
made a contribution to English music that 
may be likened to that of Debussy in 
France: each rejected the Teutonic domina­
tion. Vaughan Williams' musical education 
was in the Victorian tradition; his in­
fluences were Stanford, Elgar and Parry. 
But his own individuality emerged force­
fully with the Norfolk Rhapsody (1906) , 
The Wasps (1909), the Tallis Fantasia 
(1910) and Five Mystical Songs (1911). 
"In fact," Scott Goddard wrote, "no 
music was being written in Europe that had 
the translucent massiveness of the Tallis 
Fantasia' or the gentle urgency of the 
J.,[ystical Songs." 

In one ' of those typically facetious re­
marks when speaking of his own music, 
Vaughan Williams said: "Whenever a 
young composer writes worse than usual, 
the critics always say he was influenced by 
me!" A more accurate appraisal is given 
by Mr. Goddard who refers to Vaughan 
Williams' art as the "most individual in 
the history of this country's music since 
Purcell, [created by 1 a mind so protean 
am:! still magnificently active." 
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FEEDBACK FILTERS 
(from page 33) 

Taking the second factor of (10), 

db=1010glo [1 + \12%' +%4]. (14) 

The 6-db-per-octave slope point again 
occurs at % = 1, giving an attenuation at 
this point of 

1010glo (2 + \12) 

or 5.33 do. Again using two identical 
networks, the feedback factor is given by 
Fin 

4 - -
- p= 2 + \I 201' F =2(2 - \12) =1.172 

representing 1.38 db feedback. 
(15) 

The original turnover frequency of 
each network is given by writing 

F%2 = 1, o'r % = 0.924. 

This information is shQwn schema­
tically for both low- and high-pass units 
in Fig 4. 

Practical Features 

The increasing difficulty of adjusting 
the more complex arrangements will be 
apparent from the foregoing treatment, 
but there are certain features to be 
watched w.ith the simpler arrangements 
as well. In the circuit of Fig. 2, the 10 
to I attenuation at the input to each filter 
is intended to prevent any interaction, 
because thi s method does not work on a 
constant-resistance basis, as do its cross­
over-filter counterparts, although the 
attenuation and phase response are iden­
tical with that of the constant-resistance 
L-C types. If care is not exercised to see 
that the level is well above noise before 
the input attenuation, the signal coming 
out is likely to contain more noise than 
is present without a filter. 

INPUT 

Another question tnat arises is where 
to incorporate the filter. Should it be 
part of the input stage of each output 
amplifier, or should the whole arrange­
ment be included in the output of the 
preamplifier? This question can best be 
answered in relation to the actual cir­
cuits used. If the output amplifiers use 
a suitable type of input stage and have 
more gain than is necessary in conjunc­
tion with the preamplifier, these input 
stages could probably be modified. On 
the other hand, if the output amplifiers 
are of the low-gain type, the filter stages 
could well be added to the preamplifier, 
attenuating down, if necessary, after the 
filters, rather than before them, in order 
to avoid introducing noise by getting too 
Iowa signal level on the filter-tube grids. 

A word of warning against the use 
of triode tubes in these circuits. These 
might appear at first sight to provide 
an economic advantage, because two are 
obtainable in one envelope. But from 
the performance viewpoint they are not 
suited too well. The plate load of the 
low-pass unit goes into a reactive short 
circuit, which triode tubes do not like. 
As against this, for pentodes the plate 
load rises on the high-pass unit, but only 
by a fraction, from 70.,0.0.0. to lo.o.,o.o.o. 
ohms in the case shown. Thus, a circuit 
designed around pentodes is less likely 
to introduce distortion. Anoth_er reason 
is that the a.c. resistance of the plate is 
a prominent factor in turnover-frequency 
determination with triodes, whereas us­
ing pentodes, plate resistance is shunted 
by the plate coupling resistor so that 
variation in tube characteristics has neg­
ligible effect on response. For these rea~ 
sons the author does not recommend 
double triodes as a basis for these cir­
cuits. 

H.F. OUTPUT· 

L.F. OUTPUT 

Fig. 4. Arrangement of two 2-stage loops whose combined response is a crossover with ultimate 
. • slope of 24 db per octave. . \ 
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Souncl Systems, Inc. 
A Sub sid iary 01 Thompson Products, Inc . 

559 Marion Rd., Columbus 7, Ohio 
Export Office: 407 Broadway, N ew York J3, N. Y. 

THE UNITED WAY 
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AES CONVENTION PROGRAM 
(from page 53) 

ing t echn iques, a precis ion tape has been developed 
virtua lly elim inating coating imperfections as a 
source of dropouts. 

LOCATING DEFECTS IN MAGNETIC 
RECORDING TAPE 

A N DREAS KRAMER, Audio Devices, Inc., 
Glenbrook, Conn. 

Since the adoption of m agnetic recording t ape 
f01" the morc critical types of r ecording, it has 
been found that new t ape testing methods are 
necessar y. 

This paper will describe a n in strument capable 
of loca ting and registering the number of indio 
vidual cycles of output voltage that are below a 
pre·set leveL 

In precis ion tape, such drop-outs aTe now almost 
entirely caused by extraneous matter on the sur­
face ; though two years ago, physical imperfections 
in the tape coating caused the major number of 
defects. 

NEW USES AND NEW MAGNETIC 
PRODUCTS IN TAPE, FILM, AND 
I NSTRUMENTATION A PPLICATIONS 
DURING THE PAST TWO YEARS 

E. W . FRANCK AND E. SCHMIDT, Reeves 
SOltndcraft Corporation, S prl:"gdale, 
Conn. 

In the las t two years , advances in the manu­
facture and application of m agnetic products 
h ave been made. This paper will cover th e physical 
and electrical characteristics of current s tandard 
and various gauge mylar tape; and w ill discuss 
some of th e interesting phenomena such as level 
d ifferences between forward and reverse recording; 
a report on print-through characteristics of 
materials on base s upports on as thin as }1; mil 
m ylar; present the data on tests run according to 
mil T 61A, United States Navy specifications and 
Camesa Spec. number F ·42 for the Canadian 
Govern ment. In the motion picture field a re­
view of the use of stripped m agnetic fi lm in the 
theatre and televis ion industries; and a discussion 
of the poten ti al of pre'stripped photographic film 
w ill be included. Actual u se of m agnetic products 
for geophysica l recording is under way. The 
variations required for different eq uipment will 
be discussed . Major strides have been m ade in 
improv ing the friction characteristics of tape 
and film which have solved som e of the problems 
associated w ith telemeteriug and other in stru­
menta tion applications. The characteristics of these 
lubricated products will b e discussed. 

2 :00 p.m. 

RECORDS & RECORD 
MANUFACTURING 

Chairman: Charles Lauda 
Decca Records 

QUALITY CONTROL IN 
RECORD MANUFACTURING 

E. H. UECKE, Capitol R ecords, Inc., · 
Hollywood, Calif. 

Covers number and types of t est and inspection 
beginning with lacquer masters through finished 
product. Discusses methods and procedures set 
down to det ermine adherence to specifications, 
including process contr01s , material acceptance 
inspection, and quality audit of fin ished records. 
Considerat ion is g iven to selection of inspection 
points to exercise degree of control req uired. 

RECORD QUALITY AND ITS 
RELATION TO MANUFACTURING 

A. M. MAX, RCA Victor R ecord Divi­
sion, Indianapolis, Ind-ia.na 

D evelopments in record m anufacturing over the 
past t en years are reviewed with particular em· 
phasis on matrix operations. These developments 
have been necessary to k eep abreast or ahead of 
developments in recording and r eproduction of 
sound. Some of the sources of deg radation in 
manufacturing will be discussed and s teps t aken to 
reduce or eliminate them described. The im· 
portance o f solution controls are shown to be 
necessary to meet RCA Victor record quality 
standards. 

ADVANTAGES AND PROBLEMS OF 
FULL FREQUENCY RANGE 
PHONOGRAPH REPRODUCTION 

PAUL V,TEATHERS, Hi eather htdustries, 
Inc., Banington, New Jersey 

T en years ago anyone suggesting that a phono­
g raph record reproducing system would extend 
beyond 6, 000 to 7,000 cycles was frowned upon 
as a very impractical dreamer. In the advent of 
h igh fidelity in more and m ore homes, with studio 
programs availab le on Frequency Modulation sta­
t ions the public became more and more critical. 
Top limit was then moved up to 9,000 and 10,000 
cycles and satis fied people. 

Today, no high fidelity enthusiast is happy with 
phonograph reproduction which does not extend 
to 15,000 cycles. He a lso likes t o hear bass tones 
as low as 30 cycles. We are becoming so critical 
th at many of us detect improvements when the 
reproduction is extended from 20 to 20,000 cycles. 

The problems in recording such a range are 
even greater. T h e author feels tha t advantages o f 
of this extended ran ge, particula rly in the re­
production of transient sounds, are necessary to 
true high fide lity . He w ill discuss the problems of 
reproducing this range wi th out increas ing ob­
jectiona ble distortion and n oise. 

SPECULATIONS ON THE CAUSE AND 
PREVENTION OF NEEDLE WEAR 

-AND SURFACE NOISE IN THE 
PHONOGRAPH PLAYBACK PROCESS 

F. V . HUNT, Acoustics R esearch Labo­
ratory, Ha'rvard Unive,ysity 

Substantia lly less need le wear and lower surface 
ne ise m ay reward a rela tive ly modest further 
reduction of conventional dynamic loads on the 
stylus-groove contact. Scattered observations 
appea r to confirm thi s and its plausibility 
can be s upported by reasoning based on recent 
s tudies of r ubbing wear and of the s ize effect in 
s trength and hardness tes t ing. 

AN EVALUATION OF RECORD 
STYLUS PRESSURE CALCULATIONS 

A. M. MAX, RCA Victor R ecord Divi­
Si01~, Indianapolis, Indiana 

Previous calculations of record stylus pressure 
have been based upon the classical theory of 
elasticit y. These are shown to result in stresses in 
th e record a bove the ultimate strength of the 
p lastic. It is known that the classical theory of 
elastically fa lls far short in describing the me· 
chanical properties of p lastics. These properties 
are brie fl y described, and a quantitative evalua­
tion of their effect on the stresses prod uced by 
the s t ylus is presented. Th is evaluation is corre­
la t ed with small differences between mechanical 
properties of polystyrene and vinylite and record 
wear. 

Saturday, October 16th 

10 :00- 12 :00 a.m. 

PICKUPS 
Chainnan: Norman C Pickering 

Pickering & Co. 

A DISCUSSION OF PRESENT DAY 
DEVELOPMENTS IN MAGNETIC 
PHONOGRAPH PICKUPS 

WALTER O. STANTON 
Picker·ing & Company 

A TWIN LEVER 
CERAMIC CARTRIDGE 

B. B. BAUER, L GUNTER, J R. AND E. 
SEELER, Sh.'lt1'e Brothers, Inc., Chicago, 
Illinois 

High fidelity is reachin g into millions of Ameri­
can homes and with it conl es the necessity of 
providirig high quality pickup car tridges s uit ab le 
for this purpose. The Twin L ever Ceramic Car­
tridge is designed t o m eet this need . Advantages 
of ceramic element s in t h is type of application 
are described. In the Twin·Lever Cartridge a 
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double lever arrangement is used to provide high 
compliance and efficient coupling. Individual 
needles are provided for the fine groove and 78 
rpm discs and a cam operated transport mecha­
nism positions the required needle in the trans­
ducer assembly. Especially convenient is the easy 
need le replacement feature which permits sightless 
replacement of worn or damaged needles. The new 
cartridge fits standard mountings and weighs 7J1, 
grams. The response equals that'"" of many custom 
bui lt high fidelity pickups. 

AMPLIFIERS FOR MUSIC 
REPRODUCTION 

HERMON H . SCOTT AND HERBERT P. 
KENT, Hermon Hosmer Scott, Inc., 
Cambridge, 111ass. 

The classical concept of the function and meas· 
urement of amplifiers with continuous s ine-wave 
signals does not apply rigorously to ampli fiers de· 
signed for the high·fidelity reproduction of music. 
Usually the designer must choose between provid· 
ing either maximum instantaneous short-time out­
put or maximum continuous sine-wave output. 
Since the usual musical waveform is complex, 
having peaks 10 or more db higher than the aver· 
age level, it is obvious that the former condition 
is best for the reproduction of music. 

With higher powered amplifiers, the maximum 
available continuous power can actually burn out 
the loudspeaker on a continuous overload. A 
"snubber" circuit has been developed that does 
not affect the power handling capacity of the 
amplifier on music waveforms but which protects 
the loudspeaker from continuous high power levels. 
By this means, high powered amplifiers can pro· 
vide ma .. "imum realism on peak music levels with· 
out the usual danger of speaker burnout. Such a 
device can be adjusted by the user to provide any 
degree of "snubbing" action. 

Another important amplifier factor, much mis­
understood, is the internal output impedance or 
damping factor. Many amplifiers have output 
impedances approaching zero, while actually most 
10udspeaker manu facturers recommend a finite 
source impedance of a magnitude which may be 
as high as the rated speaker impedance. A system 
providing adjustable output impedance without 
adversely affecting amplifier performance a llows 
optimum damping for all types of loudspeakers. 

1 :30-4:00 p.m. 

LOUDSPEAKERS 
Chairman.: Hugh S. Knowles 
Industrial Research Products 

LOUDSPEAKER QUALITY CONTROL 
AND THE CONSUMER 

EDWARD V. Russ, University Loud­
speakers, Inc., White Plains, N. Y. 

A consumer's investment in a loudspeaker is 
guaranteed by the design built into the speaker 
and the production checks employed in its fabri· 
cation. These built·in design fundamentals which 
while not immediately visible contribute to the 
longevi ty and the durability of the product will be 
examined along with the various production tests 
and checks guaranteeing uniform performance and 
consistent quality. 

CORRELATION OF TRANSIENT 
MEASUREMENTS ON LOUDSPEAKERS 
AND LISTENING TESTS 

MURLAN S. CORRINGTON, RCA Victor' 
Television Division 

The transient distortion of a loudspeaker is 
measured by applying a burst of a sine wave of 
four or si.~teen cycles, starting and stopping when 
it crosses zero. The burst is followed by an off 
period of equal duration, and the burst is then 
repeated. A microphone in front of the loudspeaker 
is gated to measure the sound "hangover" during 
the "oft''' period. A curve is drawn of this tran~ 
sient hangover as a function of frequency. The 
paper discusses the correlat ion of this curve with 
listening tests. 

A TWENTY INCH CORNER HORN 
OF UNUSUAL DESIGN 

PAUL KLIPSCH, Klipsch & Associates, 
Hope, Ark. 

A study undertaken in 1954 to devise an en· 
closure 20" to 24" high in conformance with 
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BRUSH REDHEADS GIVE TOP PERFORMANCE 

The high fidelity performance of Brush 
Redheads has won them wide accept­
ance from makers of magnetic record­
ing equjpment. The record-reproduce 
head, designed for dual-track record­
ing on 74 -inch tape, has unusually high 
resolution, which provides an extended 
frequency range. The Redhead is di-

. mensionally stable, is unaffected by 
moisture, and provides freedom from 

micro phonics. The companion erase 
head has the same basic construction, 
and is outstanding for efficient opera­
tion at very low power consumption. 

For information on the complete line 
of Brush magnetic heads-single and 
multi-channel, write Brush Electronics 
Company, Dept. ZZ·10. 3405 Perkins 
Avenue, Cleveland 14, Ohio. 

BRUSH ELECTRONICS n COMPANY 
INDUSTRIAL AND RESEARCH INSTRUMENTS 

PIEZO·ELECTRIC MATERIALS ACOUSTIC DEVICES 
M AGNETIC RECORDING EQUIPMENT 

U LTRASON IC EQU I PM ENT 

See U5 at ••• 
AUDIO FAIR. RM. 517 

Hotel New Yorker 

MODEi. 200A, Provincial, 
Speaker Cabinet .. $94.50 Net 

MODEL 200E, Provincial, 
Equ!pment Cabinet 

$146.50 Net 

Available in • .• 
Fruifwoocl or Mahogany. 

Also in Moclern Design ••• 
810ncle or Mahogany. 

DIMENSIONS ••• 
Each cabinet approx. 

30" H. x 24" W. x 17%" D. 

SHIPPING WEIGHT ••• 
approx. 60 Ibs .. each 

--- ,. ----- --Ihiii·'.J:ilii 

formerl, 
The Brush Development Ct1. 
Brush Electronics Company 

is an ol1tTating unit Df 
Clevite Corporalion. 
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SUMMIT ELECTRONICS 
HI - F lD ELI T YAM P L I FIE R 

30 WA TTS RMS 
(Less than 1% distortion) 

Extremely stable charac­
teristics with negative 
feedback on all stages. 
FREQUENCIES RE­
SPONSE-Flat -t- 0.5 DB 
throughout the range from 
20 to 25 ,000 cps 

Price - $99.50 fob Summit, N. J. 
SAVE 30% DISTRIBUTION COST BY BUYING DIRECT .FROM 
MANUFACTURER. 
Avail yourself of this excellent opportunity until present supply is 
exhausted. 

SUMMIT ELECTRONICS INC 
7 Industrial Place - Summit, N.J. 

Give 

,4~ 

ELECTRONIC MUSICAL INSTRUMENTS 
By Richard H. Dorf 

In one big volume, you can now learn all about the intricacies of commercial elec­
tronic organs, including the Allen, Baldwin, Cannsonnata, Hammond, Minshall-Estey, 
Lowrey Organo, and others, together with many smaller instruments. Constructional 
details on the author's Electronorgan and the simpler Thyratone show you how to build 
one of these fascinati~g instruments for yourself. A compilation in book form of the 
author's articles in Radio Electronics, brought up to date and with many additions. 
Ready about October 16, price $7.50 (Foreign, $8.00). 

SAVE $1.00 with this special pre-publication offer-
If your order is received before October 16, you may have your copy at the 

pre-publication price of $6.50, prepaid in U.S. and possessions; all others, 
$7.00. All orders must be accompanied by check or money order at this 
-reduced rate . 

Customary discounts to dealers and -distributors 

RADIO MACAZINES, INC., Book Division, 
P. O. Box 629, Mineola, N. Y. 

Please send me . . ...... copies of Dorf's ELECTRONIC MUSICAL INSTRU­
MENTS at the special pre-publication price of $6.50 each, 
(Foreign , $7.00 ). I enclose check 0 money order 0 

Name 

Address ... ___ _ 

City .... _ ._ . . . . . . . .. Zone ...... State ............... . ... . 

Klipsch corner horn principles has been concluded 
with the development of the KR·5. 

While crowded, it was possible to use a sepa· 
rate 3-way system with a 12" woofer with eros -
over points at 1,000 and 5,000. This design is not 
intended to g ive a great powerfu l boomy bass, nor 
to approach the tonal response of a Klipschorn, 
but rather to g ive a response which is as smooth 
as can be possible in the size and as free of distor· 
tion as is possible with the necessarily high cross· 
over fr~q uencies. 

ACOUSTICAL CALIBRATION OF 
LOUDSPEAKERS AT HIGHER 
FREQUENCI ES 

J OHN K. HILLIARD, Altee Lansing Cor­
pO'ration, Beverly Hills, Calif. 

This paper will outline the techniques used to 
calibrate the free field response of a loudspeaker 
in the higher frequency range. 

The specific apparatus used and the results that 
are obtained will be discussed. Several micro· 
phones and loudspeakers which are reversal trans­
ducers will be described. 

RECENT DEVELOPMENTS IN 
HIGH FIDELITY LOUDSPEAKERS 

HARRY F. OLSON, JOH N PRESTON, AND 
EVERETT G. MAY, RCA Laborato-r'ies, 
Pr'ineeton, N . f. 

Three high fidelity loudspeakers have been de· 
veloped and commercialized. These include 
eight, twelve, and fifteen inch units. The charac· 
teristics of these loudspeakers are uniform response 
over a wide frequel\cy range combined 'with broad 
directivity, low non· linear distortion and faith ful 
transient response. Cabinets and other loading 
systems for these loudspeakers have a lso been de­
veloped. ' 

AN ELECTROSTATIC LOUDSPEAKER 
DEVELOPMENT 

ARTHUR A. JANSZEN, Engineering Con­
S1£ltallt, Cambridge, Mass. 

An electrostatic loudspeaker which covers the 
1000-20,000 cps range with a new order o f effi· 
ciency, and in which the moving element func· 
tions essentia lly as an imaginary bounda'ry in the 
transm itting medium, will be described. Perform· 
ance data will be presented, and capabilities in 
music reprod uction will be demonstrated. 

MULTI-CROSSOVER, 
MULTI-IMPEDANCE NETWORKS FOR 
COMPATIBLE MULTI-SPEAKER 
SYSTEMS 

ABRAHAM B. COHEN, University Lo'/£d­
speakers, Inc., White Plains, N. Y. 

Multi·speaker high fidelity systems which are 
designed so that the individual speakers operate in 
discrete frequency bands must work in conjunc· 
tion with cross· over networks which are compatible 
with the roll·off characteristics of the speakers 
of the system. 1:he choice of cross·over frequency 
and the rate o f attenuation will be determined by 
the roll· off characteristic of the speakers of the 
system. Where level control atten uators are em. 
ployed, the cross· over points will vary greatly 
with changes in level. A unitized network system 
will be discussed which m akes possible a wide 
choice of cross· over points, a choice at attenuation 
rates, matched to a wide range of speaker imped· 
ances; the total effect of which is to achieve the 
most compatible performance from the speakers 
chosen for a multi·speaker system . 

HIGH EFFICIENCY 3-WAY 
SPEAKER SYSTEM 

SAUL J. WHITE, University 
speakers, Inc., White Plains, N. 

Loud­
Y. 

With the improvement in response of "ex· 
tended·range" single loudspeakers, the question 
has been r a ised as to the advantages of multi· 
channel systems particularly for home use. This 
paper discusse~ these advantages and describes a 
specific trip le·range system consisting of a folded· 
horn woofer, horn type mid·range and tweeter 
units, all of the indirect radiator type. The use of 
aU compression type, horn·loaded units results in 
substantial improvement in efficiency, reduction of 
distortion and increase in overall response. An 
integrated system of acceptable dimensions for 
home use will be demonstrated. 
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TRANSISTOR PHONOGRAPH PREAMPLIFIER 
(fTom page 40) 

such as GE or the L-6 Audax. For the 
lO-millivolt class we need about 35 db at 
1 kc, and with a 400-cps turnover we 
need another 22.5 db if we expect to go 
down to 30 cps, a total open-loop gain of 
at least 57.5 db without allowing any 
negative feedback for the low frequen­
cies. Transistors giving gains of this 
order are not available yet. The Picker­
ing line, on the other hand, giving a 
nominal output of as much as 70 milli­
volts, will work every satisfactorily with 
this circuit, giving an output of as much 
as 1 volt once the value of R, is adjusted. 
Using a low-impedance, (professional­
type) GE cartridge, the problem of in­
put impedance matching is somewhat 
improved and it should be possible to 
cascade two junction transistors to get 
the necessary gain of 57.5 db for that 
pickup. 

Figure 10 shows the response of the 
preamplifier with a Pickering cartridge, 
Model 140, and a London LP frequency 
test record. Four pickups tested all gave 
substantially the same response. In lis­
tening tests the unit measures up very 
well, although we doubt that, at least at 
present, it is going to render obsolete its 
vacuum-tube counterpart. The complete 
absence of 60-cps hum and the elimina­
tion of any possible speaker mechanical 
feedback (microphonics) gives a new 
experience in the reproduction of sound, 
especially of the low-frequency band. 

Power Supply 

Although the complete preamplifier 
draws only 1.5 ma at 22.5 volts, this 
advantage is somewhat nullified by the 
fact that the voltage required - is nega­
tive and is not found in the average 
present-day audio amplifier. This bias 
can be obtained, however, by several 
methods: 

(1) Employing the same bias as the 
power amplifie.r, in the event fixed bias is 
used for the power tubes, since this bias 
will be in the same order of magnitude 
as the 22.5 volts originally used. 

(2) The center tap of the high-voltage 
winding of the power supply transformer 
in most audio amplifiers is usually 
grounded, but if the center tap is re­
turned to ground through a suitable 
bleeding resistor, a negative voltage is 
developed across the resistor which can 
be employed for power supply for the 
transistors. The value of this voltage 

<l1U 11~IIIIIIEI 
FREOUENCY IN CYCLES PER SECOND 

Fig. 10. This curve shows the result of an actual 
test with a Pickering cartridge and the London 
LP test record, which contains tones graded in 
level to conform to the usual LP music equali-

zation. 
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will have-to be subtracted from the total 
available B-plus, however , and the 
method may therefore pl-ove unsatisfac­
tory in some cases. 

(3) A small power su~ly can be built 
with either a line-isolation transformer 
or two filament transformers connected 
back to back, using germanium crystals 
for rectifiers. Filtering is no problem 
because of the small current drain. 

(4) The most obvious method will be 
to use a B-battery. Burgess type 5156 
and the miniature hearing-aid type D15 
have been found very satisfactory. By 
modifying the automatic shut-off mech­
anism of most record players, a d.p.s.t. 
switch can replace the present s_p.s.t. 
and the battery can be connected to the 
prean1plifier through the extra pole ' of 
the switch. Since there is no warm-up 
time, the unit will go on immediately 
when the record player is started and 
will be disconnected automatically after 
the last record is played, resulting in a 
considerable extension of the life of the 
battery. For an average (!) record 
playing time of six hours a day, a D15 
is expected to last about six months and 
with the new mercury b'atteries thi s 
may well be doubled. 

Conclusion 

In this article an attempt has been 
made to present some of the advantages 
and limitations of transistors, their basic 
circuit configurations, and their elec­
tronic equivalents and to sh.ow how these 
concepts can be applied in designing 
audio components that will compare 
favorably with their vacuum-tube coun­
terparts. A c6mplete preamplifier-equal­
izer emplOying a total of five transistors 
with a total drain of 4 ma at 22.5 volts 
is under development at present. Prelimi­
nary runs and listening tests g ive satis­
factory performance and an article on 
the unit will be submitted for publication 
when pedormance tests and evaluations 
a re completed. 

Although an adventure into transistors 
and tantalum capacitors is likely, at 
present, to prove rather strenuous finan­
cially, it is certain that future improve­
ments in higher gain, lower noise level 
and distortion, better stability and uni­
formity' together with lower cost, will 
prove the transistor to be an indispen­
sable part of the preamplifiers and re­
mote controls of the future. 
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N EW ~ef'rodacer 
sounds like 

$200-

COSTS 
LESS 

THAN 
$60t 

Now you can 
-enjoy high fidelity 

without 
high prices 

What Is It? A new Argos sound en­
closure-handsomely styled- built 
·with "Craftsmanship in Cabinets"­
plus a Jensen speaker and tweeter. 

How,Does.·lt, Wark? It uses the Jensen 
Duette* principle-which in effect gets 
double the use out of the internal air 
mass. It gives big-speaker fidelity in 
half the space. 

-How Can I Hear It for Myself? Ask 
your Argos-or Jensen-Parts 
Distributor. Your ears cannot be 
deceived. It does sound like $200. 

. 
tArgos AD-l Cabinet .. . ... $21.50 
Jensen KDU-lO speaker and 
tweeter components k.it , ..... . 

Total ...... _ Under $60.00 
Prices may vary West and SO!J.th. 

* TM of and licensed by Jensen Mfg. Co. 

, Also see new matching 
cabinets for Record Player and 

Tuner or Amplifier. 
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• PA systems 
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REVOLUTIONARY SPEAKER and ENCLOSURE 
(from page 27) 

resonant impedance peak is broadened. 
The Q can be controlled at will; too 
little Fiberglas yields an output peak in 
the bass, while too much overdamps the 
system and attenuates the bass response. 

Since the enclosure is actually an in­
tegral part of the speaker it cannot be 
bu ilt like convenfional cabinets. An 
acoustical seal must be provided, and 
the unrelieved pressures that are built 
up are so great that an unusually large 
number ' of ribs and braces are required, 
together with y,( -inch walls. Figure 3 
is a photograph of the experimental 
model of the loudspeaker, its outside 
dimensions measuring 19 x 19 x 11 in. 
It uses a twelve-inch woofer and an out­
side tweeter, the latter not shown. The 
production model of the acoustical sus­
pension loudspeaker that will be exhib­
ited at The Audio Fair will not be 
square, for greater convenience in use 
on shelves or bookcases, and will utilize 
a twelve-inch woofer with 52-oz. Alnico 
5 magnet, plus a high-frequency section 
mounted within the enclosure. Either 
the speaker mechanism or the enclosure 
is useless by itself. The speaker media­
nism alone is only half a speaker, 
and mounting it in any conventional 
cabinet would be no more feasible than 
mounting a conventional twelve-inch 
speaker in the totally enclosed cabinet 
of approximately 1.7 ,cubic ft. interior 
volume. 

Fig1we 4 illustrates by electrical anal­
ogy the substitution of acoustical for 
mechanical stiffness in the moving sys­
tem. The total compliance, that is, 

C spea.k.e,· C air 

C.peake,· X Cai ,.' 

is not changed by the new design from 
its optimum value in terms of the moving 
mass and length of linear magnetic path. 

An examination of the negative side 
of the ledger will reveal the fact that 
the acoustic suspension speaker system 
is relatively inefficient. The efficiency 
rating does not, however, fall outside 
the range of values for conventional 
direct radiators and a lO-watt amplifier 
is sufficient to provide ample volume for 
a room of 3,000 cubic feet. Some of the 
reasons for the relative inefficiency are: 

1. There are no acoustical resonators 
employed in coupling the cone to the air. 

2. The moving system has purposely 
been given a low Q, to damp the bass 
resonant peak, and has a relatively high 
mass reactance in the commercial model. 

3. The voice-coil gap cannot be made 
very narrow due to the nature of the 
centering spider, although the gap width 
does not fall outside the range of values 
for conventional units. The acoustical 
suspension speaker system can, of course, 
be used as the driver unit for a horn 
where high efficiency is required. 

A patent application for the speaker 
system described in this article has been 
filed by the author. 

Fig. 4. (a) Electrical-mechanical analogy of the moving system of a conventional speaker in a 
totally enclosed cabinet. Since C"" is made as large as possible, the non-linear Cs"."kcc 
determines the elastic stiffness of the system. 

(b) Electrical-mechanical analogy of the moving system of the acoustic suspension speaker. 
Since Cs, •• nkcc is made very large, the linear Cn" determines the elastic stiffness of t he sys­
tem. The resul tant total elastic stiffness, however, is not changed from its optimum value. 
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NEW PRODUCTS 
(from page 83) 

• Professional Playback System. Record­
mg studios, advertising agencies, radio 
and TV st~tions! a.s well as other organi­
zatlOns wIth sImIlar playback require­
ments, will find many uses for the new 
Fairchild compact professional playback 
system. Utilizing the widely-known Model 
530 3-speed transcription turntable as its 
h~art, the system is furnished complete 
wIth all necessary equipment, excepting 
speaker. Included is the Fairchild 3-way 
turret-head tz:anscription arm, cartridges 
for sta,ndard and mICrogroove recordings, 
6-posltIon progra m equalizer, preamplifier 
and 10-watt power amplifier. be spite the 
sl!'all space it ~ccu.pies, the system meets 
hIghest professIonal operating standards 
Fairchild Recording Equipment Company' 
154th Street and 7th Ave., Whitestone' 
N. Y. ' 

• Compact Corner Speaker Enclosure. De­
signed by Paul Klipsch, and known affec­
qonately as the "Little Monster" and offi­
cIally as Model KR-5, this new Cabinart 
enclosure i~ only 21 ins. high, yet ap­
proaches KlIpschorn performance on light 

middle bass. Considering its size, perform­
ance is substantially superior to conven­
tional box-type enclosures. Based on de­
s ign of the original Klipschorn, the KR-5 
makes use of the walls of the room in 
which it is used as the final extension of 
an exponential horn, thereby extending 
bass response. Constructed to handle 
either 8- or 12-in. speakers, the cabinet 
is built with a 12-in. cutout bushed with 
an 8-in. plate. G & H Wood Products Co., 
75 N. 11th St., Brooklyn 11, N . Y. 

LETTERS 
(from page 10) 

harmonic only and got a fairly good cor­
relation. We concluded that if the fifth 
harmonic were held below one tenth of one 
per . cent, the second and third could be 
anything in reason without causing offense 
to the ear. 

When (C) and (D) are answered satis­
factorily, I will present (E) and (F). (E) 
involves certain doubtful assumptions about 
push-pull, while (F) involves the question 
of triodes vs. tetrodes for driving reactive 
cones. 

At a certain pub out here-one which 
specializes in Music Moderne with lots of 
brass and tympani and a P A system up 20 

• db at 50 and 7000 cps-a waiter dropped a 
tray full of dishes and six couples got up 
and started to dan·ce. Is this what hi-fi is 
coming to? 
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JOHN N. A. HAWKINS 
The Rollin Company 
2010 Lincoln Ave., 
Pasadena 3, California 
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73w1t ttJ tkfAMOUS 

WILLIAMSON Specification 

PARTRIDGE WWFB 
Output Transiorm'er 

Built to the famous Williamson specification, 

the PARTRIDGE WWFB covers full A.F. 

range with lowest distortion. Secondary wind. 

ings are brought out to eight separate sections 

of equal impedance. Power Ra~ing 16 watts 

continuous steady tone. Stock 

types comprise 0.95, 1.7, 3.6 and 

7.5 ohm sections. 

$26 
Duty Paid 

Available in a 
wide range of 
impedances 

ALSO AVAILABLE 

* These three models arc available 
NOW from your usual jobber. If 
in difficulty, write us dircct­
we'll see you arc supplied without 
delay. Fullest technical data rush­
ed air mail to you on request. 

.- . -

TYPE C.F.B. 
(Also available as TICFB with each half primary tapped 
at 430/0 of turns. See June issue HAudio EnfFineering"). 

" Leads the way in He" Core technique. POUJ~r up to 60 
watts from 22 cIs to 30 Kc/s. Distortion less than J% 
with no N.F.B. $40 Duty Paid 

TYPE U.L.2. . 
~ p .p. Transformer of "e" COTe design specifically de-­
stgned for really high quality A .F. reproducing equ,ipment. 
Each half primary is brought out separately to posts and is 
tapped at 43% of the turns. $25 Duty Paid 

PARTR IDGE TRANSFORMERS LTD 
TOLWORTH · . SURREY· • ENGLAND 

Another 
ASCO 
Miniature 

• In 
High Fidelity 

the CONSOLETTE Jr. 
A unit that you will be proud to have in 
your home, this handsome model more than 
matches its visuar appearance witts amaz­
ingly faithful acoustic performance. 

All you need for a fine high fidelity 
system is incorporated within the 
Consolette Jr, , • • a fine record 
player_ither the automatic Collaro 
record changer or the manually op· 
erat.d Bogen precision record player; 

each equipped with a GE triple play cartridge for the 
finest In sound pick·up; a newly designed audio am· 
pllfier-the Bogen HF·8; the most talked-about high 
fidelity speaker In recent years-the University 8" 
coaxial. The Miniature Consol.tt. Incorporates these 
elements Int. the most functionally correct setting 
possible. You will be truly amazed at the incredibly 
crisp and clear performance of this decorator styled 
model. 

Be sure to see the complete Aseo Miniatures in 
High Fidelity line at the Audio Fair , . ,Hotel 
New Yorker-Room 643 
The Consolette Jr·A 

(with Collaro record changer) ...... $23'7.50 
The Consolette Jr·M 

(with Bogen record. player) . . " • ... $229.50 
FDr a comprehensive survey. of the com~ 
plete high fidelity field, plus an all· 
Inclusive catalog of the ASCO Mlnla· 
tures In High , Fidelity line. Send Just 
lOt for Aseo's .special issue of "Sound 
Advice" to: ' 

ASCO SOUND CORP., 115 W. 45th St., N.Y. 36, N.Y. 
ON THE THIRD FLOOR-OPEN 9 TO 5, MONDAY THROUCH FRIDAY 
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Now Ready for 
Immediate Delivery I 

: The New 
• 

• • • • • • • • • • • • • • • • • • • • • • • .. 
• • • • • • • • • • • • 

MT-1M PRESTO-SPLICER 
WELDING TOGETHER for 

~" Mylar and acetate tapes 
without cement or aclhesives 

• Diagonal cut capable of with­
~tanding 3 pound pull 

• Inaudible with playback amplifier 
gain at maximum 

$67 F.O.B. Factory 

Sample splice and brochure on request. 

'RESTDSEAL C~~~·. 
3727 33rd st. , long Island City 1, N.V. 

Easier VU 
Reading METER 

MAKES ' IT SIMPLE FOR ANYONE TO 

VISUALLY MONITOR AflY RECORDER 

'Permits quick. more positive read-
ing of average power. Makes it easy 
for anyone. even the unskilled re­
cordist, to visually control recording 
level. prevent distortion, emphasize 
or de-emphasize any passage-the 
professional way-on any recorder. 
Standard VU scale and sensitivity. 
Color-differentiatea scale. Dual im­
pedance. 3~2" rectangular semi-flush 
mounting. Complete with 
instructions. 51700 
MODEL 10 VU METER • .• •• •• NET 

MODEL li~t~r~~I~"u:;~hation .•• NET 51900 
Write for Bulletin No. 710 

.~ 
13 W. HUBBARD ST. CHICAGO 10, ILL. 
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~~ N0ie4 ... 
National Company, Inc" has established 

a New Products department, under the 
direction of Robert J . Caldwell, to !Jo­
ordinate the firm's program of expanSlon 
and development, it was. annou'!ced r!l­
cently by Lynn Eaton, vlce-presldent In 
charge of sales. Caldwell will be responsi­
ble for analyzing and ma!ting recom­
mendations on a wide varlety of new 
products under consideration for manu­
facture and sales. 

Dan Karp vice-president in charge of 
sales, engineering and production for 
Karp Metal Products Company, Brooklyn, 
N. Y., recently announced formal affilia­
tion of his company with the West Coast 
division of the Hand B American Machine 
Co., Xnc., Culver City, Calif. One of the 
world's largest fabricators of sheet. metal 
enclosures, Karp man~factures a wlde s~­
lection of custom cab me try for electromc 
equipment. 

An all-out celebration, includi,t:tg many 
celebrities from the world of muslC among 
hundreds of guests, was conducted by 
Pentron Corporation to dedicate its new 
plant located at 777 S. Tripp Ave., Chicago. 
Guests were treated to a performance of 
the All-Electronic Orchestra, Pentron's 
fascinating example of stereol?honic re­
production. The new plant, whlch covers 
75000 square feet, highlights the simul­
taneous growth of Pentron a.nd the rap­
idly-expanding tape-recorder mdustry. 

A nationwide coordinated sales program 
for Encore magnetic recording tape was 
launched by Technical 'Tape Corporation 
at a three-day sales seminar beginning 
August 16 at the Hotel Commodore in 
New York City. Twenty-six representa­
tives from all parts of the country were 
present as were Paul· Cohen, company 
president; Fred I. Kantor, natIOnal sales 
manager; Lou Seda, I?roduqtion an.d re­
search director; Marvm Klme, asslstant 
production and research director, and 
Arthur M. Gasman, advertising counsel. 

Popularity ~f Fleetwood cu stom TV 
r eceivers and chassis is reflected in a new 
building which is being constructed at 
Glendora, Calif., by Conrac., Inc., whose 
products are sold under the Flee,twood 
trade name. No small portion of t h e in­
creased demand for Fleetwood TV chassis 
lies in the fact that are designed especially 
for custom installation, and are equipped 
with wide-range high-fidelity audio out­
puts. 

FOR SALE: 5 ' Westel'll Electric 9B Repro­
ducers. Brand new. Ori~inal list $85 each . 
Lot price, $30' each. IndiVidual, $35. Box CP-4, 
AUDIO. 

MAGNECORDER "VOYAGER" 2 months 
old, hardly used; ~350. Sam Eskin, Wood-
stock, N. Y. . 

FOR SALE: CONCERTONE tape recorder, 
model 15011 Jll portable case .with amplifier, 
speaker, NA.tl reel hubs. Condition perfect. 
Best oll'er over $295. E. Levine, 115 Bright­
water Ct., Brooklyn 35, N. Y. Days: WA 
4-0650; Eves: SH 3-0813. 

WANTED: Magnecord PT-63 tape recorder 
mechanism only. WAtkins 4-7983 (New York) 

. or Box CP-5, AUDIO. 

PRESTO 6-N, 2-speed recording machine, 
console, 90-B amplifier, Shure microphone. 
Practically new. Original cost $1500. will sell 
for $500. Box CP-B, AUDIO. 

ATTENTION: CUSTOM HI-FI BUILDERS 
Genuine - Mode in Wol ve rhampton, England , 

by Rep roducers & Amplifiers ltd. 

R & A 12" SPEAKERS 
12,OOO-GAUSS TICONAL MAGNET 

Resonance 50 cps; Smooth Rising Midrange; 
Response to 14 kc; Highly Sensitive. 

Individual Samples ........ $10.00 
*Bulk Package of 6 .......... $45.00 

Shipped freigh t prepaid from New York slock. 
Send check with order. -Money-bock guarantee. 

BRITISH ELECTRONIC SALES CO. 
23·03 45th Rd., l .I.C . 1, New York 

'----CLASSIFIED---' 
Raw: 10' Plf wor. per Insllilon . for n .. __ .,..lal 
advertlsemlnts: 25' plr word for oomm,nl.1 . ...... 
tlsements. Rat.. an nit. and no .Is .... nb will lit 
allowed. COpy mist ~I accompanl.. ~y nmlttaa.. In 
fill, and milt r.ach thl Now y ... k till" ~y thl 
ftrst of thl month pmodln, thl d.o .. I ..... 

THE AUDIO EXCHANGE has the largest 
selection of new and fully gu~ranteed used 
equipment. Catalog of used eqUipment on re­
quest. Audio Exchange, Dept. AE. 159-19 
Hillside Ave:J. Jamaica 32, N. Y. OL 8-0445. 
AUDIO EXcHANGE EXCHANGES AUDIO 

25-50% DISCOUNT, Factory-fresh guar­
anteed LP records, 60¢ and up send 20¢ for 
catalogue. SOUTHWEST RECORD SALES, 
Dept. A, 4710 Caroline, Houston 4, Texas. 

Hi-Fidelity plastic-base recording tape, 1200 
ft on n" plastic reel, $2.19 ea., 6 for $12. 
Hi Fi Shop, 2 N. Howard St., Baltimore 1, Md. 

FM ANTENNAS. Broad band Yagis and 
standard types. Wholesale Supply Co., Lunen­
burg, Mass. 

"TRU-FIDELITY TAPES" 
Introducing a new name in the field of 

PRE-RECORDED TAPES 
with a sensational performance by 

. JOHNNY MACK 
Master of the Hammond Organ 

"HAMMOND ORGAN NOVELTIES" 
with Solovox, Celeste, and Chimes 

"Tru-Fidelity Tape" #HO-1 
A half-hour program of a dozen selections 

of popular hits through the years, played as 
you have never, never heard them played be· 
fu~ . 

If you are looking for a high-quality tape 
recording with a rare combination <!f. beauti­
ful music and spectacular tone quailtles, and 
one which -will show oil' the abilities of your 
most expensive tape recorders, amplifiers, and 
speaker systems-THIS I~ IT-. This tap.e 
will demonstrate to any lIstener the supel'l­
ority of a high-quality music system, and has 
the dynamic punch which arouses enthusiasm 
and closes sales. 

You can order this tape on a no-risk basis. 
If you do not like it, just return it, and the 
purchase price will be cheerfully refunded. 

Prices, postpaid 
15 I PS, Full Track, $14.85 each 

7.5 IPS, Full Track, ~9.85 each 
3.75 IPS, Full T rack, $7.85 each 

Send money order or check to 
TRU-FIDELITY TAPES 

P. O. Box 209-B 
Paducah, Kentucky 

SELL: Craftsmen C-500 amplifier, perfect 
condition. M. L. Amundson, 7303 Charlotte 
St., Springfield, Virginia. 

FOR SALE: U-L Williamson Amplifier with 
Peerless S-265-Q transformer and oil capaci­
tors, $25. APPROVED A-800 Preamp, $10. 
Charles Leigh, 162 Passaic St., Trenton 8, 
N. J. 

FOR SALE: ALLIED 16-in. Professional 
Recorder (similar to Presto 6N). Fairchild 
piclmp, in console, no head. New condition. 
New Yorlr BE 3·6587. Box CP-1, AUDIO. 

NEW U-L Williamson-all Peerless trans­
formers-two chassis, $89.50. One Electro­
Voice Georgian, unused, $395. Box CP-2, 
AUDIO . 

DIAMOND NEEDLES : Custom re·tipping 
of your phono"raph needle or cartridge with 
broadcast quality diamond. For information 
and price write to: Transcriber Company, 
(Diamond Stylus Manufacturers), 70 Pine St., 
Attleboro, Mass. 

HI-FI AUDIO amplifier, custom-built. push­
pull feedback circuit, 20 watts output, with 
mixing panel and Rek-O-Kut 16-in. cutting 
mechanism mounted on Robinson 16-in. 2-
speed turntable. All in excellent condition. 
Originally cost more than three times bargain 
price of $350. Box CP-3, AUDIO. 

HI-FI EQUIPM~ENT: Fisher, Thorens, 11.1-
tec·Lansing; tape recorder,' other items. All 
unused and J;lerfect. Will sacrifice. Philip 
Lance, Greenwlch, N. J. 

FOR ,SALE: 600 NEW Phonograph records, 
78 rpm. JAZZ-POLKAS-P 0 P U L A R­
WESTERN. Likewise 16-in. Transcriptions, 
plus many other audio and office items. Write 
for complete l ist and prices. Box 485. Passaic, 
N. J. 

- LIKE NEW Ekotape 101 for sale at low 
price. Norman M. Paulson, P. O. Box 301, 
Dan ville, Illinois. 
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PROFESSIONAL 
DmE£TORY 

HIGH-FIDELITY HOUSE 
Offering the World's Finest Home 
Music Systemll, created by experts 
with years of experience. 
High Fidelity is our only business­
not a sideline. Complete stock .f every 
worthwhile component at all times.. 
536 South Fair Oaks, Pasadena 1, Cal. 

SY 5-4118 RY 1-8171 

"EVERYTHING IN HIGH FIDELITY" 
From Primary Components 

••• 
Adolph Gross, head of the representa ­

tive firm bearing his name, on the re­
ceiving end of industry congratulation s 
for t h e speedy job he performed in plac­
ing the new Miracord XA-I00 record 
changer in the sound rooms of virtually 
a ll leading New York dealers . . . Jay 
Carver, former ly with Electronic Work­
s h op, Inc., getting his share of hand­
shakes because of his appointment as a d­
vertising manager for G & H Woo,!l Prod­
u cts Company, makers of Cabinart speaker 
and equipment enclosures. 

Elmer O. Wilschke has resigned as op­
erating manager of Altec Service Corpora­
t ion to b ecome vice-president in charge of 
operations for Fine Sound, Inc . ... Dr. 
Frederick E. Tenna,n, dean of Stanford 
University's school of engin eering) e lected 
to the board of directors of the Ampex 
Corporation at annua l stockholders' meet­
ing . .. Douglas Y. Smith, former ly mar­
keting manager, has been promoted to 
vice-president a nd general manager of the 
Tube Division of RCA .. . John D. van 
der Veer is newly-app ointed assistant gen­
eral sales manager of Tung-Sol E lectric, 
Inc.-was formerly manager of initial 
equipment sales. 

Joseph F. Bards, president of the Mag­
n etic Recording Industry Associa tion, an­
n ounces t he appointment of Bobert Leon 
of Brush Deve lopment Company as chair­
man of the Sta ndards a nd Engin eering 
Committee. Next meeting of the committee 
is p lanned for New York during the Audio 
F a ir ... Mrs. Belen B. Anderson, former ly 
a technician for Federal Telephone a nd 

·Radio Company, h as joined Pyramid Elec­
tric Company, North 'Bergen, N. J., as 
sales en gineer. . 

to Completed Custom Audio Equipment . 

KIE~tnd Corp. 

Fra.nk Adams, with ORRa dio Industries 
s ince last Spring, is new sales manager 
of the company's Mid-Atlantic Division 
with hea dquarters in Phila dephia . . . 
B. T. (Budy) Bozak, president, The R. T. 
Bozak Company, reports that increasing 
demand for Bozak speakers h as forced the 
company to expand into larger quarters 
for the third time since it was founded 
in 1949-new plant is on Post Roa d, South 
Norwalk, Conn .... Ave·ry Fisher, presi­
dent, Fisher Radio Corporation, enter­
tained m u sic critics and technical editors 
at cocktails September 17 to introduce the 

.new F isher Z-ma tic control for a uto­
matica lly varying the output impeda nce 
of Fisher amplifiers. 

820 West Olympic Blvd . • Los Angeles 15, Calif. 
Richmond 7·0271 ZEnith 0271 

Custom-Built Equipment 

U •. S. Recording Co. 
1121 Vermont Ave., Washington 5, D. C. 

LIncoln 3-2705 

CANADA 
High Fidelity Equipment 

Complete LInes • Complete Service 
HI-FI Records - Components 

and Accessories 

GLECTRO--UOICE 
SOUND SYSTEMS 

141 DUNDAS ST. WEST. TORONTO, CANADA. 

Visit AUDIO at the 
New York Audio Fair 

Hotel N~w Yorker 
Room 61'6 

SPLICES MAGNETIC TAPE 
Ne(Jl/y - (Juic/dy - [(Jsi/y, 

Kit Includes plasUc splicer which adheres to recorder or work· 
table, generous supply of pre-cut tape splicing tabs, handy blade. 
Instructions and plastic case. Only $1.50 postpaid. If your dealer 
can't supply you, order from . •• 

COUSINO, INC. 
2557 Madhon Ave. T ...... 2, Ohio 

for the most difficult studio 
pick-up problems ... 

S-T condenser -microphone! 
Amazing new features in CM-51 provide a uniform 

frequency response over a range of 30-18,000 cycles and a 

wide dynamic range . .. pick-up flexibility .. . used in 

strong AC Fields ... not effected by temperature or humidity 

changes. Write for more detailed information . 

'A' ....................... . 
V reeves equipment corp. 

10 East 52nd Street, New York 22, N. Y 
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SIMPLIFY 
CUSTOM 

INSTALLATION 

DISTRIBUTOR 
Hyeor Sal .. of California 

11423 Vanowon St., North Hollywood, Calif. 
REPRESENTATIVES 

Boebo Assoclatos 
1155 Wauk01lan Road, Glenvlow, IlIInol. 

Burllngamo Associates 
103 Lafayette Street, New York City 

Harrison J. Blind. 1616 Cord St. 
Indianapolis 24, Indiana 

G. M. Howard & Assoclatos • 
734 Bryant Streot, San Francisco 7, Calif. 

EXPORT DIVISION 
Morhan Exporting Corporation 

458 Broadway. Now York 13, N. Y .• U.S.A. 
Cablo: "MORHANEX" 
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. . . 
THE 

Perfect Match 
OF SPEAKER AND 

SPEAKER ENCLOSURE 

• I People- who hear the British-built 
H a rtley 215 for the first time are 
a mazed by its superbly clea n per­
f orma nce. Those who own a nd 
live with it never cease to ma rvel. 

• 
• 
• 

104 

But neither have r eally heard the 
215 a t its absolute best ... unless 
they 've heard it oper ating from 
a H a rtley BOFFLE Speaker 
Enclosure. 
One of the principal features of 
the Hartley 215 Speaker is tha t ' 
it is free from r esonance distor­
tion . The Har tley Boffle was de- , 
signed to match this quality, and 
is itself entirely free from acous­
tical r esonances. 
Most speaker cabinets are actu­
a lly tuned r esonant systems. They 
intr oduce r es ponse p eaks, and 
should not be used with the non­
resonant 215. In the Hartley 
Boffle, the 215 provides smooth 
r esponse over the entire audibl e 
spectrum. 
Ther e is no doubt that a Hartley 
215 will p r ovide you with better 
sound reproduction . . : but for the 
very best, hear its performance in 
a Hartley Boffle. 

HARTLEY 
BOFFLE 

ENCL05URES 
ore made in single-. 
duol·, and four .. 
speaker models , and 

ore priced from · 

$50.75 

Sold by 
franc~Lised dealers 

The 
HARTLEY 215 

LOUD5PEAKER 
is priced at 

$65 

or w1'ite to D ept. "R K·l 

H. A. HARTLEY CO., INC. 
521 E.osl 162nd 51 •• Bronx 51. N. Y. 

. . . . . . . 

ADVERTISING 
IN DE X 

• 
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Audak Co. . . . , .. ,.. . .. , 59 
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Belden Mfg, Co. . . . , ',. , .. . 
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19 
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Carter Motor Co. ",. " .. . .. . .. , . , ' 14 
Cine ma Engineeri ng Co. .. ,. . ..... . .. 95 
Cous ino, Inc. . .. . ,' , .. . .. . ". , " . . , 1 03 
Class ified Adve rtisements .. . .. 102 
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Electro-Voice Sou nd Syste ms ... . . 103 

Fenton Company . " . ", .. . " " . . . ' 7 4 
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Fishe r Radio Corp: ". " . . ... " . . 67, 77 
Freed Electronics and Controls Corp, 88 

General El ectric Co. , ., . , . " .. . . . , 71, 76 
G & H Wood Products Co, " ' , . , .. ,' 68 
Goodmans I ndustries, Ltd . , .. .. . .. ,.. 89 
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Harvey Radio Co" Inc, . . .. "...... . . 8 1 
Heath Co, . . .. ,.,' ... . , ... ". . . . .. 89 
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Holl ywood El ectronics , .. . ". 1 03 
Hughes Research and Deve lopme nt 

Laboratories ",. " . . ". ," "', . . 2 
Hycor Co., Inc, ... .. ... " .. .. " ... 1 03 

Internationa l El ectronics Corp . .. . " ' , . 55 
I ntere lectronics . . . . .. .... . . . .. . . .. . 60 

J K M Incorporated .. .... .. .. .... .. 102 

K D Cabinet Division, Oak Electri c 
Mot ors, Inc. ..... . . ... . . .. . .. . .. 93 

Kierulff Sound Corp. .. . ... .. . ... ... 103 
Klipsch & Associates ... . . .. ... . .. 86, 87 

Laboratory of Electronic Eng. , Inc. . . . . 82 
. Lange vin Mfg. Corp. ' . . . . . . . . . . . . . . . 4 

Leonard Radio , Inc . . . .. . ... .. . . .... 57 
Lowe ll Manufacturing Co. . . . .. . . . ... 7 

Magnasync Mfg. Co., Ltd. . . . . . ...... 16 
Marantz , S. B. . ..... . . . . . . . . ... . . . 93 
Minnesota Mining and Mfg. Co . . . . .. , 5 

National Company ... . ..... . . . . . 20, 21 

Partridge Transformers, Ltd . . . . ...... 101 
Pentron Corporation . . . .. .. .... . .. . . 70 
p,ermoflux Corp. .. . . .. . .... . • . .. . . 7 9 
Pickering & Company. Inc. .. . .. . . . . . 23 
Pilot Radio Corp. .. .... . . . ... • . . . . . 45 
Presto Recording Corporation .. . .. . .. 65 
Prestoseal Mfg. Co. . . . . . . . . ..... . . . 102 
Professional Directory ......... • •.. . 103 

Radio Shack Corporation ... .. . . . . .. . 73 
Rauland -Borg Corporation .... .. .. ... 64 
Reeves Equipment Corp . .. . ... ... 74, 103 
Reeves Soundcraft Corp. . . .. .... . . . . 1 I 
Rek-O-Kut Company .. .. . . .. ... . . .. 9 • . 78 
Rockba r Corporation .. .. . . ... . . . Cover 3 

Shure Brothers, Inc. .. . . . . . . .. . .. . . . 10 
Sonotone Corporation .. . ... . . . . . ' . . . . 6 
Standard Wood Products Corp. . .. . ... 97 
Stephe ns Mfg. Corp. .. . . . .. . . . . .. . . 62 
Summit El ectronics , Inc. . . .. .. .. . .. . 98 

Tanl10y (Canada I Limited . . . . . . ..... 92 
Tech- Master Products Co. ... ... . ... . 94 
Technical Tape Corporation ..... . . . 48, 49 
Terminal Radi o Corp . . ," " .. . .. . 43. 6 1 
Triad Transform er Corp. ... . .. . .. . . . 90 
Tung-Sol El ectric, Inc. . . . .. . .. .. . . . . 8 
Turner Company, The . . ... . . . . .. . . . 91 

United Transformer Co . .... . . . . . . Cover 4 
Unive rsity Loudspeakers. Inc. .. .. . .. . 75 
U. S. Record ing Co. . . . .. . . . ...... . . 103 

Weathe rs I ndustries, Inc. . . . ... .. ... 91 
Wende ll Plastic Fabrics Corp. . ... . .. . 84 

33 years ago they told me: 

~~YOU HAVE LESS 
THAN A YEAR 
TO LIVEf

l 

"MUST HAVE BEEN back in 1919 or '20. 
Hopeless case of diabetes. No known 
cure . . . 

" BUT HERE I AM. T hey fou nd a treat­
ment-insulin-in time. Today, nobody 
has to die of dia betes. 

" CANCER, I know, is a tougher problem. 
But the la boratories can 'lick that one, 
too- with our supp ort. Alread y , 
they're curing people who would have 
been done for a few years ago. Last 
year-thanks to $5,000,000 allocated 
by the American Cancer Society from 
our contributions-they found out a 
lot more .. . though there's still a long 
way to go. 

"THEY NEED MONEY, though. $5,000,000 
is still less thanA cents per American per 
year. Not enough . Not enough to find 
the answer f ast e nough-2 30,000 
Americans are going to die of cancer 
this year, they say. 

"I'M NOT RICH, but I gave 'em $50 last 
year-hope to do better this time. 
After all , where would I be if the 
laboratories working on diabetes, that 
time , hadn ' t b een given enough 
support-?" 

Cancer 
MAN'S CRUELEST ENEMY 

Strike back-Give 
r-------------------------~ 

AMERICAN CANCER SOCIETY 

GENTLEMEN, 
o Please send me free informat ion 

on cancer. 
o Enclosed is my contribution of 

$ . . . . . . .. to the cancer crusade. 

Name •••• • • •• ••••••••• • • •• • • • •.. 

Address ••••..••••• • • • •••••••• . .. 

City • • • • •• • • ••••• State •• . . • .. •.. .. 

Simply address the envelope: CANCER 
c/ o Postmaster, Name of Your Town 
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• 
SEND TO ... ..... .................... ...... ..... ........ .............. .. . • SEND TO ........... ... ........ .. ....... ........... ... ..... ............. . 

ADDRESS ................................ ......... .... .... .......... ... . • ADDRESS ....... ....... ... ......................... ..... .. ...... ..... '" 

• CITY ........ ................ .............. STATE .................. .... . CITY ............ ..................... ... .. ST ATE .. .. .. ... , ... .......... . 
(Zone ) • (Zone ) 

D 1 Year, D 2 Years • D 1 Year, D 2 Years 

Gift card from .............. .. ... .......... ... .. .... .. ....... ........ ~ .. • Gift card from ............... ......... ......... .. ... ................... . 

• • • • • • • • • • • • • • • • • • • • • • • • • 
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Christmas Gift Order Form 
Please enter gift subscriptions to AUDIO and send 
notice thereof on gift cards to the following 
persons: 

(PLEASE PRINT ) 

• • • • • • • • • • • • 

SEND TO 

ADDRESS 

CITY ..... ..... ... .. ...... .... ............ . ST ATE .... ...... ..... ....... . 
(Zone ) 

o 1 Year, 0 2 Years 

Gift card from .... ... ............. ........... ............. ........... .. . 

•• • • • • • • • • • • • 

SEND TO 

ADDRESS 

CITY ... ..... ..... ... .... ... ... ..... ....... STATE ....... ... .... .. ...... . 
(Zone ) 

o 1 Year, 0 2 Years 

Gift card from ......... ........ .. .... ................. .......... ...... . . 

• • • • • • • • • • • • 

.SEND TO 

ADDRESS 

CITY ...... ........ ......... .. .......... ... ST ATE .. .... ... ... ... ....... . 
(Zone) 

o 1 Year, 0 2 Years 

Gift card from ... .... ..... ..... .. .... ..... ........ .. ...... ...... .. ..... . 

SUBSCRIPTION RATES 

TWO YEARS (Domestic) 
ONE YEAR (Domestic) 
TWO YEARS (Foreign) 
ONE YEAR (Foreign) 

$ 7.00 
$ 4.00 
$10.00 
$ 5.00 

Domestic rates apply to U.S., its Possessions, 
A.P.O. and F.P.O . addresses, Canada, and 

Mexico. All others payable at Foreign Rates. 

• • • • • • • • • • • • 

SEND TO 

ADDRESS 

CITY .. ... ........ ... ....... .... ... ... .... . ST ATE .... ..... ... . 
(Zone) 

o 1 Year, 0 2 Years 

Gift card from .. ... ............ ... ....... ..... .. ..... ..... .... ...... .. . 

• • • • • • • • • • • • 

SEND TO 

ADDRESS 

CITY .......... ... ...... ... .... ....... ... .. ST ATE .. ...... .. ... . 
(Zone ) 

o 1 Year, 0 2 Years 

Gift card from .. .... .... ... .. ........ ......... ......... ... ..... ... .. .. . 

• • • • • • • • • • • • 

SEND TO 

ADDRESS 

CITY .. .... ... ... ... . . ..... .. ... ........ ST ATE 
(Zone) 

o 1 Year, 0 2 Years 

G ift card from ..... ... ..... ...... ......... .. ... .... ........... ... ... . . 

MY NAME (please print} ............. ..... ... ... ...... .. ..... ... ....... .. ... .. ..... ... ... .... .. ....... ... . 

ADDRESS ......... ... ... .. .. .. ............ ........ .... .... .. ... ... .. ... ..... ... ... ... ..... ........ .. ... .. ...... . . 

CiTy .... ... ...... ..... ..... ....... .... .. ... .. ... ..... ... ..... ............... .. .. ST ATE 
(Zone ) 

o Enter my subscription in my name D Yea r, 

D Extend my subscription D Year, 

I ENCLOSE $ .. .. ....... ...... ........... in full payment 

D 2 Years 

D 2 Years 
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l OU R MI L LIONTH FILTER S'Hlp l ED THIS YEAR .. . 
I 

R 
, 

FOR E VE R Y APPL,ICATIO ~ i 

Dimensions: 
(3834) 11/. x 13A x 2·3/ 16". 
(2000,1) 11/. x 13A x 1%" . 

C A RRIER 

FILTERS 

A wide variety of carner filters are 
available for specific applications. 
This type of tone channel filter can 
be supplied in a varied range of band 
widths and atteQuations. The curves 
shown are typical units. 

D I SCRIMINATORS 

These high Q 'discriminators provide 
&xceptional amplification and linear: 
ity. Typical characteristics available 
are illustrated by the low and higher 
frequency curves shown. 

For full data on stock UTe transformers, 
reactors , filte ts, and high Q coils, write 
for Catalog A. 
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Dimensions: 
(4682A) 1112 x 2 x 4" 

AIRCRAI'T 

FILTER£ 

UTC has produced the bulk of filters 
used in aircraft equipment for over 
a decade. The curve at the left is 
that of a miniaturized n020 cycles) 
range filter providing high attenua· 
tion between voice and range fre­
quencies. 
Curves at the right are that of our 
miniaturized 90 and 150 cycle filters 
for glide path systems. 

< 
, r. 

Dimensions: 
(6173) 1-1/ 16 x 1% x 3". 
(6174A) 1 x 11/ . X 21/. ". 

U N ITED TRANSFORMER CO. 
150 Varick Street, New York 13, N. Y. EXPO RT DIVISION: 13 E. 40lh SI., New Yo rk 16, N. Y. CABLES: "ARLAB~ 
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