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polyester film offers 'you 
these important new advantages 

PHYSICAL PROPERTIES 

1. 
2. 
3. 
If. 
5. 

"Mylar" polyester film compared to ordinary plastic base material 
(cellulose acetate) 

1 Mil 1.5 Mil 2 Mil 1.5 Mil 
PROPERTY "MYLAR" "MYLAR" "MYLAR" Acetate 

Tensile strength, psi 

Impact .Strength, kg-cm 

Tear Strength, grams 

25,000 

90 

22 

Break Elongation, % 80 

Softening Point, of 464·473 

Moisture Absorption, % (at 100% RH) 0.3 

Bending Modulus, psi 500,000 

Flex Life, cycles at 0° F 20,000 

25,000 

170 

35 

95 

464-473 

0.3 

500,000 

25;000 11,000 

200 10 

75 5 

105 20 

464-473 149-230 

0.3 9.0 

500,000 350,000 

500 

many times stronger 

withstands extreme temperatures 

impervious to moisture 

maximum storage life 

most permanent magnetic 
recording medium ever developed 

Audiotape on "Mylar" polyester film provides a degree of 
permanence and durability unattainable with any other 
base material. 

Its exceptional mechanical strength makes it practically 
unbreakable in normal use. Polyester remains stable over 
a temperature range from 58° below zero to 302° Fahren
heit. It is virtually immune to humidity or moisture in any 
concentration - can be stored for long periods of time 
without embrittling of the base material. 

The new polyester Audiotape has exactly the same mag
netic characteristics as the standard plastic-base Audiotape 
- assures the same BALANCED PERFORMANCE and 
faithful reproduction that have made it first choice with 
so many professional recordists all over the world. 

If you have been troubled with tape breakage, high 
humidity or dryness, Audiotape on "Mylar" will prove well 
worth the somewhat higher price. In standard thickness 
(1% mil), for example, the cost is only 50% more than 
regular plastic base tape. 

Ask your dealer for our new folder describing Audiotape 
on "Mylar". Or write to Audio Devices, Inc. 

AUDIO DEVICES, Inc.' 
444 Madison Ave" . New York, 22, N. Y. 

Export Dept., 13 East 40th St., New York 16, N, Y., Cables "ARlAB" 
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VARIABLE D* 

CARDIOID 
DYNAMIC 

for TVandBC 

OUTPERFORMS ALL OTHERS 
Combines ruggedness of single 
dynamic element with new acoustic 
principle. Eliminates pick-up of 
ambient noise; unwanted 
reverberation and equipment rumble. 
Uniformly smooth response 30-15,000 
cps, laboratory controlled. Highest 
front-to-back discrimination. 
Virtually no proximity effect. Output 
-57 db. E-V Acoustalloy diaphragm. 
Blast filter . D etachable clamp-on 
swivel stand coupler. Weighs only 
11 oz. 7)1" x 1 )1". TV 
gray. 20' cable. 50 ohms. ~ 
R eadily changed to 
150 or 250 ohms. .' _ 

Model 666 Microphone. List $245 
Model 366 Boom Mount. 

Model 300 Stand Coupler. 

Model 420 Desk Stand. 

list $40 

list $10 
list $20 

Normal Trade Discount Applies 
·E~V Pat. Pend. 

Write for Data Sheet Na. 39 

BUCHANAN, MICHIGAN 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


2 

CINEMA ENGINEERING CO. 
DIVISION AEROVOX CORPORATION 

11 DO CHESTNUT STREET • BURBANK, CALIF. 

FACTORY REPRESENTATIVES 
THROUGHOUT THE NATION 

EXPORT AGENTS: Frazar & Hansen, Ltd. 
301 Clay St .. San Francisca, Calif.' U.S.A. 

AUDIO PATENTS 
O

NE OF THE BIG FACTORS which can con
tribute to electronic organ sound, es
pecially in homes and small halls, is 

artificial reverberation. It is also useful in 
improving liveness of musical recordings of 
any sort when used in moderation. One 
common method of providing reverberation 
is the echo chamber, a room with very 
hard walls, with a microphone at one end 
and a speaker at the other. Results are 
often good, but providing a room especially 
for this purpose is not always possible. An
other method is to use a mechanical spring 
system such as the Hammond people pro
vide in one of their tone cabinets (see the 
writer's book, "Electronic Musical Instru
ments," advertised elsewhere in this issue). 
The spring system, however, is not easily 
adjustable and it runs into troubles with 
resonance. 

There are also two tape-recorder meth
ods. One, most easily used with ordinary 
machines, provides that the signal is fed 
into the recording head. The playback head 
output, which comes a fraction of a second 
later, is then fed back to the record head, 
with the result that any sound travels 
through this time-delayed loop until the 
accumulative losses allow it to fade out. 
With a very linear tape system this method 
gives good results, but in practice the range 
of adjustment of loop gain between just 
under unity (unity gain or more would 
cause oscillation) and that at whichre
verberation effect becomes negligible is ex
tremely small. This adj ustment fixes the 
reverberation time by controlling the signal 
loss on each trip through the loop. In ad
dition, the slightest frequency nonlinearity 
anywhere causes great emphasis of the peak 
frequency after a few trips through the 
loop, and other distortions are emphasized 
in the same way. 

The most satisfactory method is to have 
a single recording head followed by a large 
number of playback heads. Then the signals 
from the playback heads (which are com
moned into a single amplifier output chan
nel) are repetitions of the input signal at 
spaced time intervals. The repetition effect 
of echoe~ is present and none of the feed
back-loop troubles are encountered. The 

must still have high quality, how
ever, and the expense of the playback heads 
(which are more crit.ical in construction 
than recording heads) is considerable. 

James R. Ambrose shows in his Patent 
2,674,660, assigned to RCA, how to cut in 
half the number of playback heads required 
for a particular reverberation machine. 
Figure 1 is a mechanical view of the setup 
showing that there is first an erase head, 

* Audio Consl~ltant, 225 W. 84th St., New 
York 24, N. Y. 

RICHARD H. DORF* 

then two record heads, each of which 
records on half the width of the tape. 
Following this group comes the playback 
heads, five of them as shown here. Note 
that the record heads are rather widelv 
spaced with respect to the spacing of the 
playback heads, and that the smaller spac
ing is not a submultiple of the larger. Now, 
when the material applied to the record 
heads (simultaneously but not necessarily 
at the same level) passes the playback 
heads, there will be ten repetitions of the 
signal even though there are only five re
producers, since each playback head covers 
the full track. 

Figure 2 shows the electrical setup in 
block form. The erase head, of course, 
operates normally and simply clears the 
tape. The record heads are fed the signal, 
with provision for varying the level of the 
left one. Each playback head has its own 
preamplifier, all feeding to a common out
put amplifier through separate level con
trols which can be set for a gradual fadeout. 

There is in addition a feedback channel 
by which the output of one of the play
back heads can be reintroduced into the in
put circuit to provide some measure of the 
feedback type of reverberation in combi
nation with the multiple-head method. In 
a complete system thre is also a direct path 
from input to output without going through 
the tape machine, so that reverberation may 
be controlled by apportioning the signal 
going through the two paths. 

From the Horse's Mouth 

One type of communication which finds 
the greatest welcome in our mailbag is the 
letter of sound advice from patent attor
neys. We feel that most people who work 
with audio (and electronics in general) 
sooner or later hit on some idea which they 
think may warrant patent proceedings. It 
theri becomes all-important that the patent 
laws and legal practices and precedents 
furnish maximum protection to the inven
tor-and this they cannot do unless the in
ventor knows about them. Since we are 
not ourselves a patent attorney (interest
ing use of the singular and plural in the 
editorial "we") these utterances directly 
from the horse's mouth deserve passing 
along to you. 

A short time ago we published a descrip
tion of the Coulter transformerless ampli
fier, with a comment on how short was 
the processing time of the British patent 
office compared to that of the American. 
Mr. I. Irving Silverman of the Chicago 
patent law firm of Silverman & Mullin has 
sent us an explanation of this discrepancy. 
His letter was sparked by the fact that he 

(Contin1!ed on page 6) 

Fig. 1 
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,
025 Warren Street, New York 7, No Y. ' 

W~~t.er P. D0~ns, Elomoinion Square Bldg., Montreal.. 
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" 

\ 
.~ 

Out 01 the roar of big guns .•. 

a /lff// OO®~~~®~ ~ ¥ ~ 
The jarring shocks of gunfire •• • the 

insidious dampness of salt spray ... 

globe-girdling distances and static! 

-----a/I ~~National radio receivers have taken 

pu~.entf~tJ.~f "ocir\ ~~month-after-month on boarCi 9 out of 10 Navy ships. 

!\. ati na rad'l,o equ ipm.~ has also served the Army, 

the .£ivil iferon utic Ad~~stration, industry, the Kon-Tiki . I Exp dit ion 'a nd radio amateurs throughout the world. 

Only a b ckground like this - unmatched by any other 

high-fidelity anufaC+urer - could produce the magnificent new HORIZON 

Criterion AM-FM tuner and · inter-matched amplifiers. 

~@~ 

National$> 
FOR COMPLETE SPECIFICATIONS WRITE DEPT. MH-754 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


/ _ ._ --:---

//oo® ~~®~ 
,/ 20·W AMPliFIER " x 4") 

! 
To SiJrpass the pJesent high 

Natignal proudly introduces new 
revo\t tionary new output circuit e 

With unity coupling, the out t transformer is no 
longer required to ~upply the cou ling between output 
tubes for distortionl cancellation as in normal push-pull 
circui ts . Instead, the transformer supplies only the imped
ance matching between the tubes and the speaker system, 
thus eliminating impulse distortion created by trans· 
formers. Music is reproduced with an unclouded trans
parency - at all listening levels - never before achieved! 

The HORIZON 20 is a 20-watt amp lifier with a total 
harmonic distortion of less than .3% and total intermodu
lation di stortion of less than I % at full rated output. 
Frequency response is ±. I db 20 cps to 20 kcs:, ± I 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. 

PREAMPLIFIER·CONTROL UNIT $49.95 

The HORIZON 5 achieves a new high ih frequency 
response (± I db, 20 cps to 100 kcs) and vo ltage output 
(up to 10 volts) ~ a new low in distortion (less than .2% 
harmonic, .3% intermodulation)! 

Four inputs, 7 record equalization curves, a loudne~s
volume contro l and bass and treble controls are provided. 

Entire unit slips quickly, easily into either the tuner or 
20-watt amplifie r. 

AM.FM TUNER $169.95 (SIZE: 16'12" X 7%") 

r before a tuner so versatile ! 
You can enjoy full-band AM! 
You can listen to matchless, drift-free FM! 
You can hear both at the same time, using dual sound 

system s! 
You can receive revolutionary new binaura l broadcasts 

"" as they are made available in your area! Two gain controls 
. "and separate tuning condensers are provided - 9ne for 

_ ~, one for FM! 
Exclu sive Mutamatic FM Tun ing eliminates all hiss and 

Roise between stations, so annoying when tuning con· 
ventiona l tuners! Stations leap out of velvety silence
sta y locked in automatically! Superio r design eliminates 
drift . 

An exceptional capture ratio rejects all unwanted sig· 
nals up to 80"/0 of the strength of the desired signal. 
The FM sensitivity proves the name - "the Criterion"
by which all ot her tuners are judged. 

IO·WATT AMPLIFIER $79.95 (SIZE: 14'12" x 4;") 

Incorporating the revolutionary new unity-coupled cir· 
cuit in a 10-watt amplifier design, the HO RIZON 10 
offers performance never before achieved at such a 
moderate pri ce! 

The built-in preamp-control unit offers a choice of .3 
in puts, 3 record equalization curves, a loudness control 
and separate bass and treble contro ls. 

Harmonic distortion is less t han .5%: intermodul~tion 
distortion, less than 2% at rated output. Frequ ency re· 
sponse is ± I db, 20 cps to 20 kcs.: power response, 
± 2 db, 20 cps to 20 kcs. Hum and noise are better than 
70 db below rated output on high-level input, better 
than 50 db on low level input. 

'IATIONAL CO., INC., &1 SHERMAN ST., MALDEN 48, MASS. 
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TRUE HI-FI WITH 
SEPARATE SPEAKER 
ENCLOSURE! 

6 

C"I\odi" .. t."'.II .. ~I... 'HAUlS W 'OINTON, TORONtO. CANAOA 
(."o,t O ;,, ;,:o ~ AD .lUI'EM"' , INC N,""" VOU; ('IT., N , Y 

PATENTS 
(from page 2) 

is the attorney who handled the later stages 
of both the British and U. S. Coulter ap-
plications. ~ 

The time difference is due to the differ
ences in the patent laws of the two coun
tries. For one thing, the American rules 
call. for a reply to an examiner's letter 
within 6 months, whereas in Britain the 
time for reply is decreased to shorter and 
shorter periods for succeeding replies. 

Perhaps more important is that in E ng
land the patent term (16 years) begins 
from the date of fi ling the application, 
whi le in the U. S. the term (17 years) does 
not commence until the issuance of the 
patent certificate, which takes place at the 
termination of all Patent Office action. 
Thus it is obviously advantageous for the 
applicant in America to stretch out the 
period between filing and granting, since 
during the application period a large 
amount of protection exists without short
ening the total period during which the 
invention belongs exclusively to the inven
tor. In Britain, however, it is to the inven
tor's advantage to proceed as quickly as 
possible, since the l6-year period begins 
running out on the day of filing while until 
the certificate is granted there is not maxi
mum protection. 

Both offices, Mr. Silverman comments, 
are overworked, and both have extremely 

\ 
\ 

\ 
\ 

\ 
\ 

high-caliber examiners (high-calibloe, we 
assume, in Britain). 

Mr. Silverman also enters the lists on 
behalf of his best recommendation on fool
proof recording of date of conception. He 
feels that the ideal system for anyone en
gaged in work which might result in in
vention is to keep bound notebooks in ink, 
with numbered pages-in the form of a 
continuing business record. All experiments, 
conversatiqns, diagrams, etc., should be 
entered in it in ink and any disclosures of 
inventive mattel' should be witnessed by an 
individual (or several) who understand it 
thoroughly and so state. Such a record 
book carries great weight in court and in 
addition (our own comment) is worth its 
weight in gold in enabling its owner to re
call all that has been done on the job. It 
is our own practice to keep such a book for 
each consulting assignment as a legal and 
business protection to the client. 

One more fact Mr. Silverman points out, 
which too many people forget. To obtain 
legal protection in the form of a patent, 
application must be made within one year 
after publication, sale, or public use. Mere 
recording of the . conception, as we have 
discussed it above and previously, is 1I0t 

enough. Formal application for a patent 
must be made within one year or a ll patent 
rights are surrendered. . 

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

Fig. 2 

July 8-l2-The British Institution of Radio 
Engineers, 3rd post-war convention, Uni
versity of Oxford, England. For further 
information, write The Secretary, B. I 
R. E., 9 Bedford Square, London, W. C 
L 

July 19-30-Transistors and their applica
tions, special summer program offered at 
Massachusetts Institute of Technology. 
Details and application blanks may be ob
tained from the Summer Session Office, 
Room 7-103, M. r. T., Cambridge 39, 
Mass. 

Aug. 25-27-Western Electronic Show and 
Convention. Ambassador Hotel, Los An
geles, Calif. 

Aug 27-29.-Dixie Audio Festival, Henry 

Grady Hotel, Atlanta, Ga. Open to pub
lic 28-29, 1 :00 p.m. to 10 :00 p.m. 

Sept. 30, Oct. 1-2-1954 High-Fidelity 
Show, International Sight and Sound 
Exposition. Palmer House, Chicago, Ii!. 

Oct. 4-6-National Electronics Conference, 
Hotel Sherman, Chicago. Papers are 
solicited on all electronics subj ects, and 
the program chairman would appreciate 
sugestions for titles and authors of suit
able papers. Write George E. AI111er, 
Elec. Engrg. Dept., University of Illinois, 
Urbana, Ill. 

Oct. 13-17-1954 Annual Convention, Audio 
Engineering Society. Hotel New Yorker, 
New York City. 

Oct. 14-17-The Audio Fair, Hotel New 
Yorker, New York City. 

Nov. 18-19-Sixth Annual Electronics Con
ference sponsored by the Kansas City 
Section of the IR.£., Hotel President, 
Kansas City, Mo. 

AUDIO • JULY, 1954 
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are used in High Quality 

Sound Systems than 

all others combined 

Write to Dept. OG-l 

for Complete Literature. 

Specify 12 or 16 inch. 

REK·O·KUT COMPANY 
38·01 Queens Blvd., Long Island City 1, N. Y. 
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i 12 inch 112·H 
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Precision 
Prints 

YOUR PRODUCTIONS 
BESI REPRESENIAIIVE 

CLOSE CHECK ON 
PROCESSING 

Picture and sound results are held 
to the ' closest limits by automatic 
temperature regulatioh, spray devel. 
opment, electronically filtered and 
humidity controlled air in the dry. 
ing cabinets, circutating filtered 
baths, Thymatrol motor drive, film 
waxing and others. The exacting 
requirements of sO'und track devel. 
opment are met in PRECISION'S 
8p~cial developing machinery. 

YOUR ASSURANCE OF 
BETTER 16mm PRINTS 

16 Years Research and Specialization in every phase of 16mm processing, 
visual and aural. So or~anized and equipped that all Precision jobs are of the 
highest quality. 
Individual Attention is given each film, each reel, each scene, each uame
through every phase of the complex business of 'processing - assuring you of 
the very best results. 
Our Advanced Methods and our constant checking and adoption of up·to • • 
the,·minute techniques, plus new engineering principles and special machinery 
enable us to offer service unequalled anywhere! 
Newest Facilitie!! in the 16mm field are available to customers of Precision, 
including the most modern applications of electronics, chemistry, physics, optics, 
sensitometry and densitometry - including exclusive Maurer.designed equip. 
ment - your guarantee that only the best is yours at Pr~cision! 

8 

Precision Film Laboratories - a di
vision of J. A. Maurer, Inc., has i6 
years of specialization in the 16mm 
field, consistently meets the latest de· 
mands for higher quality and speed. 

LET,IER:'S 
Transformeriess~ 'not Errorless 
SIR: 
... In the schematic of the article on 

the transformer less amplifier in the J une 
issue, the polari ty of the 40/ 150 decoupling 
capacitor in the cathode of the 6SN7 is 
reversed. I n the par ts list, three 6082's are 
required, not six. T he balance pot need not 
be wirewound, although that ' is desirable; 
ordinary 2-watt cont rols are satisfactory. 

In subsequent experimentation with this 
amplifier on various speakers, I have found 
the . 01-~tf, 16-ohm correction network most 
universally applicable. T he single 0.5-l-I-f 
capacitor is particularly poor. It can add 
more instability than it can remove. Inas
much as this was treated as a choice, I 
doubt if any ,great harm can a rise from the 
lack of this new fragment of knowledge . . . . 

D OUGLAS P. DICKIE, J R., 
1725 Gower St. , 
H ollywood 28, Cali f. 

De-emphasis· in FM Tuners 
SIR : 

Bur stein gives a somewhat inaccurate 
picture of de-emphasis in an FM tuner in 
his J une article. H e assumes that the dis
criminator is a zero-impedance generator 
and neglects M iller effect and the over-a ll 
response of the tuner. Further , the impres
sion is g~ven that almost any RC product 
'equalling 75 I-I-sec is suitable. I n the inter est 
of the a.c./d.c. ratio of the load viewed by 
the discriminator, it is desirable to have R 
as large as possible. The capacitance can 
almost be made up of the Miller effect of 
the following stage. (But not if it is a cath
ode follower, ED.) 

The article does provoke interest in the 
de-emphasis question however, and since a 
signal generator with variable F M is not 
at the disposal of most of us, perhaps an 
FM stat ion could be prevailed upon to pro
vide a fr equency run at the end of the 
broadcast day. Then we could sit back and 
plot the curve with a VTVM across the 
tuner. 

CHARLES L. BENSON, 
5959 La Tij era Blvd., 
L os A ngeles 56, Calif. 

Bass-Reflex Nomograph 
SIR : 

Soda ro quotes a fo rmula by H elmholtz as 
a basis for ~ h is nomograph in the May issue. 
In many r eference books, however, this is 
quoted as 

and includes L', the acoustic length of the 
neck. 

Of course, one can design a cavity on the 
basis of an area of the port alone, since 
Massa's 45-deg. correction curve for the 
length of the neck shows that a cavity will 
possess an acoustic neck in any case, even 
if its physical equivalent is missing. But it 
is a well known mct that for the g reatest 
efficiency of a tuned circuit, the ratio of 
Li e must be maximum ; ·thus the use of a 
neck is advisable. 

Neglecting the vibrat ion coefficient of an 
ordinary cavity, an improvement of 100 per 
cent may be achieved by a choice of an 
optimum length for the neck. 

Even under the best conditions, Mr~ So
daro's cavity will give only two peaks in 
the bass (1 speaker , 1 cavity), while a prop
erly designed cavity can be suitably over
coupled with the speaker , thus g iving three 
peaks in the bass, with better bass r epro-
duction. ' 

J OHN KASON, 
76 Chatsworth R oad, 
London, N. W. 2, E ngland. 

AUDIO • JULY, 1954 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


AUDIO • JULY, 1954 

W you sell 

BAFFLES 

Construction in 1954, government statistics show, will be the 

highes t in the nation 's history. Much of this constru ction calls 

for commercial low level sound installations - and LOWELL 

is the leader and pioneer in this field. By becoming a LOWELL 

jobber or dealer, you can "cash in" on this phase of the huge 

construction program - add important profit volume to your 

existing business! 

IF YOU ARE INTERESTED 
IN "STRIKING IT RICH·' AS 
A LOWELL JOBBER OR 
DEALER - WRITE NOW 
FOR INFORMA nON AND 
COMPLETE CATALOG OF 
LOWELL PRODUCTS. 

CONSIDER THESE OtHER IMPORTANT FACTS! 

Opportunities are almost unlimited for commercial low level 
sound installations in schools, churches, civic centers, railway 
and bus terminalsi auditoriums, hospitals, airports, department 
stores, clubs, shops, restaurants, oFFices, etc. 

LOWELL, the leader and pioneer manufacturer of Fine low 
level sound distribution equipment, has the most cbmplete 
line in the industry, including time saving mounting accessories 
and enclosures . 

LOWELL engineers are at your service, to advise and assist 
in properly laying out any sound system large or small . 

You can depend on LOWELL For rapid delivery of what you 
want -' where you want it. 

Expor.t: Lowell Manufacturing Company 
3030 Laclede Station Road 
St. Louis 17, Mo., U. S. A. 

9 
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10 

get .. .. all 

. .. lyrical, brilliant highs 

rich, vibrant bass . . . and . .. 

. . . full- bodied mid -range 

with the new 
UNIVERSITY 3-WAY 

""Companion" 
here within the confines of a small, versatile enclosure has 

been engineered a high fidelity 3-way loudspeaker system to enhance 
the spatial qualities characteristic of true concert hall listening. So 

compact in design and decor conscious in concept that every 
room becomes a music room. Truly a "Companion" to provide you 

with t~e finest in musical pleasure eveTywhe1'e in the home. 
Features Galore Make the Uni versity "Companion" 

responsive to your personal listening tastes: 
• A special balance control permits the adjustment of 

the system's tonal quality. 
• Automatic "Sessions" 

timepiece plans your musical 
day and even records that 

favorite program while you 
are away. Set a simple con

trol and your record player, 
tape recorder or radio will 

perform or shut off 
automatically. 

At home in any room ... at 
one's easy chair, on an end 

table, within a bookcase, in a 
functional headboard,in 

the den, or on wrought iron 
legs (optional,) anywhere 

in the home. 
• Beautifully-grained and 

handrubbed imported 
bi rch. Available in Hondu ras 

Mahogany and blonde 
finishes. 

For complete infQ?'mation w1'ite Desk 19-G 

UNIVERSITY LOUDSPEAKERS 
INC . 

80 S01.tt h K ensico Ave ., White Plains, New York 

NEW LITERATURE 
• United Tra nsformer Company, 150 
Varicl, St., New York 13, N. Y., i n its 
new 1954 Catalog A lists t h e firm's com 
plete line of transformers, reactors, fi l tel's , 
a nd specialized electronic assemblies. In 
addition to i llustrations and complete 
tech nica l data, the book contains complete 
p ri ce infor ma tion on all listings. Catalog 
A shou ld b e in t h e l ibrary of every pro 
fessiona,l a udio engineer . Copy will be 
ma iled without cha rge on request. 

• Shure Brothers, Inc., 225 W. H uron St., 
Ch ica go 10, Il l. , gives co mplete r eplace
men t information for most home-m ode l 
tape-r ecorder heads ina new c har t r e 
cen tly m a de avai lab le to dealers and 
ser vicemen. L isted a r e the exact S h ure 
r e placem ents fo r manufactu rers' or iginal 
eq u ipment. I llustrations of the va r ious 
types of reco r ding h eads, d imens ions, and 
tech nical data are included. Co py w ill be 
mailed on request. 

• Enginee·ring Prod~cts Division, Radio 
Corpora tion of America, Camden 2, N . J., 
is n ow distrib ut ing to radio and T V sta 
tion s a comprehensive new catalog of 
RCA broadcast a u dio equ ipment. R eq uests 
for copy shoul d ask for Form 2J8930, and 
m u st be m a de on bl'oadcast station letter
heads . 

• Radio Receptor Company, 251 W. 19th 
St., New York 11, N. Y., a long with de 
scribing and illustrating literally hun
d red s of types of seleni u m rectifiers, in
cludes a large amoun t of practical tech
nical information in B ullet in No. 177 . The 
24-page catalog i s f ully illustrated w i th 
voltage curves, circu itr y , and product ap
plica tions. Among t he rectifiers discussed 
a re those for use with magnetic a mpli
fiers, hermetically -sealed a nd high- t em
peratul'e types, as w e ll as imbed ded 
stacl{s. This is a truly worthwhile pub li
cation w hich be longs i n the fi le s of a ll 
e ngineers w ho ha ve p rob lems i n rec tifica
t ion. Req uest for copy s h ou ld be d irect ed 
to the Sales Depar tment. 

• Texas Instrum.ents Incorporated, 6000 
L em mon Ave., Dallas 9, Tex., announces 
descriptive li teratu re on t h e first com 
m ercially -availa b le s ilicon transistors. 
S ilicon transistors offer h ig h power ou t 
pu t a nd g r eater independence of a mbien t 
t emperatu res than thei r germani u m coun
terparts. Cu rren t am pli fication factor i s 
essen t ia lly i ndependen t of temperature 
c ha nge u p to 150· C. B ulletins covering 
three types of silicon t ransistors now in 
produc tion will be mailed on request. 

• The R. T. Bozak Co., 114 Manhattan St., 
Stamfor d, Conn ., illustrates and describes 
t he complete lin e of Bozak speak er s and 
enclosures in a n ew s ix -page fo ld er which 
w ill be mailed on request. T he introduc
tory s tatement includes som e interesting 
con c lus ion s on s peak er design. 

• Sylvania Electric Products Inc., 17 40 
Broad,,,ay, New Yor k 19, N. Y., is n ow 
in troducing a new 42-pa ge b ooklet titled 
' ·Industrial Uses fo r Germaniu m Cr ys
tals." Sylvania p la nt e ngineer s, indu str ial 
eng inee r s , and con s u ltants have tested 
a nd screen ed the many applications the 
booklet describes. F ou r main c hapter s 
covel': relays a nd r e lay applications; tim
ing c ir cuits; power s up p ly u ses, a nd ap
plicat ions in industrial instru men tation . 
The bookle t is priced at twenty-five cents 
a nd m a y be obtained by writi n g d irect to 
Sylvallia at the addr ess s hown above. 

• Technology Instrument Corporation, 531 
Main St., Acton, Mass., will mail on r e
q uest Laboratory R eport No. 10 ti tled "A 
Laborator y Power Ampli fier With Negligi
b le Distortion and P h ase Sh ift Compen sa
tion." Written by Charles E. Ston e, the 
r eport p laces particular emphasis on phase 
character istics , outpu t voltage, fl ex ibility, 
and li near operation. 

• ·Triad Transfol'mer Corporation, 4055 
Redwood Ave., Venice, Calif ., introduces 
fo u l' new high-fi de li ty ampli fi e r ki ts in 
Catalog TR-54. Kits cover the power range 
from 10 to 40 watts, and inclu d e a new 
preamplifier whic h incorporat es a record 
eq ua lizer as well as a n ewly -designed 
tone-col1tro l system. The catalog contains 
photographs, performance specifications, 
w i ring d iagra ms, and prices . Copy will be 
supp lied on w ritten req uest. 
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In the MIRACORD XA-IOO you find a three-speed 
automatic changer where every component is held 
to the Glosest tolerances of high precision-where 
wow and rumble are eliminated. The results 
achieved provide everything the most exactihg 
individual could wish for. 

The MIRA CORp XA-l 00 comes complete with 
the "Magic Wand" and single play spindles. An 

-Jill!Q!ll~l,k....r~r&'r-d sJ?ind~J.~r 45 . .-kprrc is available 
as an accessory. Every unit is shipped completely 
assembled with leads and plugs attached ready for 
operation. The MIRACORD XA-IOO is superbly 
finished in ' rich burgundy with surf-white trim. 

, 

THESE ARE 'tHE FEATURES YOU'VE ALWAYS WANTED! 
• Simple conlrol·al-a-glance Ihrough four pUlh

bullonl: Slarl, Paule, Filler and Repeal. 

• (omplelely aulomatic operalion 01 33 %. 4S 
and 78 rpm; and len and Iwelve·inch recordl 
can be inlermixed. 

• Built in filler 10 suppress lurface noise of old 
re(ords. 

• (oniinuoul record repe.1 if delired , 

• Adjullable -mechanism to pre'let paule be
Iween records. 

• Simple Ihumb "rew adjuslmenl compenlalel 
• for carlridge weighl (No 10011 ne(olIary) . 

• Specially engineered four pole molar insurel 
rumble-free operalion, 

• While rubber moiled lurnlable , 

• Silonl aulomolic Ihuloff. 

• (onllanl Ipeed guaranleed whelher one or len 
recordl are on Iho lurnlable-inlures corrocl 
pilcHliminales wow , 

• Record capacily: 8 12" record I or 10 10" rec· 
ords (or a correlponding mixlure of bOlh) or 
10 7" recordl . 

• Boll bearing sUlpension of lurnloble . 

• The plug-in head hal been Ipecially deligned 
10 o«ommodale your choice of carlridge. 

• By inverling Ihe lingle ploy Ipindle Ihe lome 
record will repeal conlinuoully. 

• The lone arm il conslructed of a specially 
developed noise-reducing plaslic and also has 
boll bearing IUlpenlion which eliminalel any 
displacemenl of ' Ihe slylus and guaranleel 
equal prellure of Ihe Ilylul. 

• Replacemenl paris and a«elloriel are ovail 
able for immediale delivery. 

• The MIRACORD XA-IOO and MIRAPHON XM-ll0 
(see below) are guaranleed for lix monlhs 
againsl defeclive maleriall and workmanl~ip . 

The manually operated 

MIRAPHON XM 110 
incorporates all the MIRACORD's high quality 
sound reproduction characteristics in a 
single play unit. 

AUDIOGERSH 1iI CORPORATION 
Exclusive Distributors in the U. S. for HAC Record Players 

the "MAGI( WAND" spindle has been devel
oped after many years of research, and its 
ope rat jon is remarkable. It eliminates stabi
lizing plates and pusher arms. The life of 
your records is infinitely prolonged! 

AUTOMATIC CONTROL! 
START: Thil bullon Ilarls Ihe mechanism. It 0110 enablel you at any time to 
change 10 Ihe nexl record. 

FI L TER: PUlh Ihis bullon 10 eliminale lurface noile cauled by old records. 

REPEAT: Push Ihis bullon to repeal Ihe record being played. 

PAUSE: Now you can aulomalically lelecl a " paule" lime belween records of 
from five secondl to five minutell The selection selling appears at a window 
directly above the pUlh bullon. "Paulamatic" il a unique MIRA(ORD XA-100 
feature. Here il your choice of paule lengthl (in lecondl) between records: 

SETTINGS 
RPM 

78 5 sec 35 sec 70 sec 

45 9 sec 60 sec 

821ec 

120lec 

1641ec 

105 sec 

180lec 

246 sec' 

140 lec 

240 sec 

328 sec 33 )1, 121ec 

AUDIOGERSH CORPORATION 
254 Grand Avenue, New Haven 13, Conn. Dept. A7 
Please send me descriptive literature. 
Name __________________________ ~ ________ _ 

Address, ___________________ _ 
City ___________ _ Zone _ _ State' ______ _ 
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NOW • • • enioy luxurious 

hi-fi remote control! 
~~""-

12 

with 
the 
beautiful~ 

, 

~ 
LIBRETTO remote control 

N OW y oil can have 
complete remote con
trol of your present 
High Fidelity Music 
Syst e m wit h t h e 

LIBRETTO! T his amazing cont rol is 
completely self-powered and capable 
of operation several hundred feet from 
t he amplifier . Uniquely fashioned in 
t he form of a luxuriously bound book 
(only 8 %: x 11 x 2" t hick) . Backbone 
lifts for easy access to controls. Op
erates in either horizontal or vertical 
position . Controls: 1. Crossover ; 2. 
Roll-off; 3. Volume; 4. Bass ; 5. Treble. 
Adapter available for simple connec
tion to your present system. Gives 
you the ultimate in luxurious Hi-Fi. 

See your Hi-Fi Dealer 
for a thrilling demonstration of 

LIBRETTO remote control operation. 

Awarded the Medal of Merit, International 
Sight and Sound Exposition, Chicago 

±O.3 db 
the 20-40,000 cps 

ultra-fidelity ~ 
1805 custom amplifier 
This truly superb unit is designed 
for opt imum p erformance in the 
finest High Fidelity systems. Ideal 
for use with t he LIBRETTO R emote 
Control (adap ter not required). The 
specifications below speak for them
selves, but the ultimate proof of 
quality is in the thrilling listening 
experience. 
Rated Power Output . . . 20 watts. 
Frequency Response . . . ±0.3 db , 20 to 

40,000 cps a t rated output. 
Harmonic Distortion .. . less than 0.5 % at 

rated output , less t ha n 0.3 % at 10 
watts. 

Intermod. Distortion ... . less t han 0.4% at 
1 watt (h ome level), 0 .7% at r ated 
~~~fe~:4~e~s~:ti~. at 60 and 7,000 

Hum and Noise Levet . . . 80 d b below 
rated output. 

Outputtmpedance . .. 8 and 16 ohms. 
Input Selector . . . 4-position on 5-ft . ex

tension cord: No. I, m agnetic pickup ' 
No. 2, crystal pickup; N os . 3 & 4; 
auxiliary. 

See your Hi-Fi Deal., or write u, today lor lull detail, 

RAULAND-BORG CORPORATION 
3515 W. Addison, Dept. G, Chicago 18 

Too Much Music 

H
OW LONG CAN WE STAND good music? and digestion. According to a Dr. Walter A. 
W hile I recognize that ours is an art Cannon, who has reported on this subj ect. it 
enjoyed by longhairs and serious- is entirely capable of completely halting the 

minded laymen, and that most of us soon normal rhythms of the s tomach. There are 
revolt at hours of repetitious popular music, hyper sensit ive individuals who a re affl icted 
yet I wonder how long we can take a sym- by a psychoallergy to music. I have read 
phonic program, enj oyable as it may first where such per sons after being exposed for 
seem. a short time to particular music will be 

In music, ther e is such a thing as "too tossed into a fury. Other s are placed in-a 
much of a good thing." F rom my own per- state of lethargy, and some individuals even 
sonal exper ience I could not live in a back- faint. W hile I know AUDIO'S readers do not 
ground of music for more than two hours possess a sensitivity of this orde r, it never
without seeking some surcease. The con- theless is only a matter of degree and quan
tinued assau!t on my eardrums results in a tit)'. Some normal persons can take it for 
vague discomfort as, in spite of an intellec- two hours, others for four, perhaps some 
tual r esponsiveness, some malignity asserts for twenty-four, but sooner or later it will 
itself with gathering force. get all of us. 

I can stack up a program of highly pleas- Mystery writer , Agatha Christie bases 
urable music while in a mood of extreme one of her novels, The Seven Taylors, on 
patience, relaxation, and gotlEiwiIl I will the myster ious death. of a thief f<?u.nd in. the 
place the best selections for the latter o.or- belfry of a church Without any VISible SIgns 
tion of my intended program. I wi ll have IW ----c;£~lence or ;;;t ury., SU~jWt9P5]' 
other obj ective but that of giving myself revealeathat-de' 1 was due to a brain hem
over to the enjoyment of the music, but I orrhage. But from what cause ? Sound ! 
fi nd that after a dist ressingly short time I Yes, the toll ing of the bells, while the thief 
will tire of it. A n aural weariness sets in. was trapped in the belfry, resulted in an 
After less than two hours, my favorite selec- agonizing end. 
tions no longer hold the usual interest. At 
first it is subconscious, la ter it is conscious 
irr ita tion. ---------------------------------------------~ .~ m w 

Whoever said, "Music never runs dry . .. 
never leaves an ache," never lived in the 
electronic age wherein it is possible to have 
our .brain .b~mbarde~ for hours with good 
mU SIC, thnll ll1g mUSIC, loud music. While 
our intellect recognizes music as an embodi
ment of g reat human achievement as art 
that imparts significant reactions with in us, Personnel may be listed here at no charge 
y~t neyertheless the nervous system recog- to industry or to member s of the Audio 
l1lzes It only as another type of stimulation Engineering Society. For inser tion in this 
on a sensiti ve and overworked organ. Me- column, brief a nnouncements should be 
chanically, music is a stimulation of the sent to Chairman, E mployment R egister 
hear ing sys tem no di ffe rent than the st imu- Committee, P . O. Box 629, Mineola, N. Y. 
lation · produced by noise or dissonance. befor e the fifth of t he month preceding 
Evo!ution, ~ducation and culture have given the da te of issue. 
musIc speCIal pleasurable signifi cance but 
anatomically it remains only a vib;ation 
beating itself on our eardrums. Certain 
organs, muscles, fibres a re put to work ab
sorbing and ~ i ss i pat i ng energy, and lik~ any 
other organ It cannot be overworked with
out evidence of distress appearing. 

Even as background music not requir ing 
our acute attention, even if we bui ld a 
psychological wall against it, we still suffer 
under the never-ending assault on our ears. 
The ear membrane, per se, rattles on and 
~n. Like ~ lii5ht flashing into our eyes, or 
!Ike .the pnckll1g of a pin on our skin, it will 
In tIme wear our nervous system thin. I t 
does this through sheer exhaustion of the 
organ involved. 

I cannot recall a ny instance wheI'e nature 
places animals with sensitive hearing in a 
habitat of perpetual noise such as the re
gion of a waterfall , or po~ndi ng surf. 

L ike drugs, massage, and var ious thera
pies, music can aid the physically and men
tally sick when administered in limited 
doses. But let it run on and on, uncontrolled, 
and it can become a serious detriment to 
health. In fact, to some it can become a 
dangerous thing, it may contr ibute to real 
nerve sickness . It will disturb the appetite 

* Positions Open • Positions Wanted * Audlo E ngineer. Must be capa ble of 
desig ning high-gra de a udio a mplifiers a nd 
associa ted equipment. Midwest location. 
Should be of sta ble cha r act er . Proven a bil
ity more important than degree. Salary 
commensura te with abili ty . Box 701, 
Audio. * E lectronics Technician : W ell versed i.n 
oper a tion, m a intena nce, a nd servicing of 
high -qua lity profeSSiona l ta pe r ecorders 
wa nted by m a jor recording compa ny. 
Only qua li fied technicia ns with previous 
experience in the field need a pply. Give 
full experience with details of duties per 
fo rmed, backgr ound, a nd salary expected. 
All communications h eld con fidentia l. Re
ply Box 702, AUDIO. 

• Audlo a n tI Transducer E ngjneer : M.S. 
in Physics, 13 years' experience, last 5 
year s in acoustics, physics of m oving 
parts; speech a nd hearing . Presently 
Senior Eng ineel' in m edium -size com
pa ny. In terested in a dminis tra tive or 
superv isor y capacity in or near New 
York City . . R ober t B rown, 7 Gra nger 
P lace, Rochester 7, N . Y. 
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an investment in 

performance 

and pride 

the AMPEX 
600 

From its portable case, you can easily trans· 
fer the Ampex 600 to a permanent instaf/a· 

tion in your home music system. 

Never before could so much be recorded 
so well on a machine so small. 

The Ampex 600 is a design triumph that is sure to please adventurers 
in recorded sound everywhere. The performance that has made Ampex 
the supreme name in professional recording has been engineered 
into a machine of truly portable size at a reasonable price. You will 
love your new "600"; your friends will admire it; it will give you faithful 
service for many years to come. 

CONCERT HALL QUALITY ... living room comfort 

The Ampex 600 captures the full glories of the human voice or the 
sweeping maiesty of symphonic orchestrations. It records and reproduces 
with such clarity and flawless accuracy that highly perceptive ears 
seldom can distinguish the tape recordings from the live performances. 
This superlative quality resu lts from a broad frequency response, 
wide dynamic range, imperceptible distortion, uniform tape motion, and 
freedom from amplifier hum and noise. 

• Frequency response 40 to 75,000 cps at a tape speed of 
7112 in/ sec. 

& Signal·to·noise ratio over 55 db . 
• Flutter and wow under 0.25% rms. 
• Timing accuracy + 3.6 sec. in a full half hour recording. 

HOBBIES IN SOUND for pleasure and pride 

Weighing less than 28 pounds, the Ampex 600 can be used anywher.e, 
by qnyone: no professional recording engineer is needed. Use it at home 
to record the musician in your family, the choir at your church, 
"wedding bells" and parties, or the performances of your talented friends. 
Use it "outside" to record bird calls, waterfront and railroad whistles, 
foreign dialects, folk songs, and other rare voices, music and sounds. 

• Separate microphone and line input recording channels. 
• Quantitative VU meter for accurate program levels. 
• Phones jack for monitoring during recording and "mixing." 

- . Record safety button to prevent unintentional erasure. 

Your Ampex 600 is engineered for years of true high-fidelity performance 
at 9 truly reasonable price, $545. 

&0,. ihe lJ;11.est in ~ecOJ·ded dound, see your local !lJ.m.!Jex aJisfl"'ibltfor today 

AMPEX CORPORATION 

934 CHARTER STREET REDWOOD CITY, CALIF. 

Write for descriptive bulletin to Dept. B-1699. 

AUDIO • JULY, 1954 

AMpIEX 
CORPORATION 

DISTRIBUTORS IN PRINCIPAL CITIES 

(Listed in the Telephone Directory under "Recording 
Equipment") 
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EDITOR'S REPORT 
DOES "GOOD MUSIC" PAY? 

MUSIC LOVERS and audiofans are continually asking 
for more "good music" and are usually told that 

. it is not economically possible for the broadcaster 
to run a station with "good music" as the main item 
on the program. But we have just recently read that 
\i\,TQXR has started work on its new 50,000-watt trans
mitter, which will replace .the present 10,000-watt unit. 
And in addition to placing WQXR in the category of 
most powerful stations"-even now a fairly limited 
group-this will give it the unique distinction of being 
the only 50-kw station specializing in the broadcast of 
classical music and news. The new transmitter will 
triple the strength of VlTQXR's signal all over Greater 
New York, northern New Jersey, the southern half of 
Connecticut, and the New York Counties of \i\,Test
chester, Putnam, and Dutchess, as well as all over Long 
Island. 

It is well known, of course, that \i\,TQXR is the sta
tion of The New Y orll T'imes, which undoubtedly con
tributes considerably to the support of the station. But 
it is also well known that there appears to be very little 
time on \VQXR that is not sponsored. And it is also 
well known that it costs 111pney to erect a 50-kw trans
mitter, and stillmore money goes into its operation over 
the years than did for the operation of the 10-kw station. 
All of this money has to come from somewhere-and 
the most likely suspect is the sponsor. 

We must conclude, therefore, with the opinion that 
a station can be programmed with "good music" and 
still be financially successful-as several enterprising 

. station managers are proving all over the country. 
We put the words "good music" in quotes because 

most everyone who speaks of classical music also calls 
it "good music." And while it appears that most audio
fans lean toward classical or semi-classical music, we 
do not feel that only classical or semi-classical music 
can be "good." One has only to attend a big jam session 
to see that there are different grades of Dixieland, swing, 
bop, or jazz-and to see also that those who do attend 
jam sessions get just as much enjoyment-even more, 
perhaps-as the lover of serious music. But for our back
ground music, classical and semi-classical music is far 
better suited than are most "popular" forms of music. 

Getting back to WQXR, this is one example of what 
follows from an interest in high fidelity. Originally 
started as an experimental station by John V. L. Hogan, 
the programming was largely from his favorite classical 
phonograph records, and listeners expressed their ap
proval of the music. The station has continued that 

14 

policy since becoming a commercial radio station, and 
its power increased from the original 1000 watts to 5000 
in 1940, to 10,000 in 1941, and now is on the way to 
50,000. Elliott M. Sanger, v.p. and general . manager, 
was with Hogan way back in '36, and he has made the 
classical-m usic policy a good one for the N ew York area. 

All of this reference to 50 kw is, of course, for the AM 
station. \i\,TQXR also operates an FM station, and the 
serious audiofan would normally do his listening on FM. 
One reader-Dr. Leon J. Ginsburg, Los Angeles-com
ments that he cannot find a:ny radio log of the programs 
being broadcast by the FM stations in his locality. He 
phoned stations, newspapers, talked to audio men, and 
found that all agreed that "when John Q. Public pays 
off his TV set, he'll begin to notice FM; and only then 
wi ll broadcasters and publishers take note. Hi-fi is too 
expensive for John Q. Public now." Actually it isn't too 
expensive, if JQP has the desire· for music. Listing the 
complete programs of a music station does take up a lot 
of space, and many of the FM stations have solved that 
problem by publishing their own monthly program guide 
which lists every sel(lction. WQXR has over 60,000 sub
scribers to their guide, at one dollar per year; the mu
nicipal station \iVNYC has over 30,000 at twenty cents 
per year-their guide comes out every other month, and 
costs are largely covered by, we imagine, the city's pub
lic relations funds. A commercial station, applying the 
same principles of business as it dbes to time selling, can 
make space sales in its program support the cost of pro
duction-and probably come out a little ahead. Note: 
Suggested new business-plan programs for a hypo
thetical radio station, publish program guide, and sell 
planned program and guide to stations all over the 
country. 

SI NGLE-EN OED PUSH-PU LL? 
As practically everyone has noticed, the UTC MLF 

amplifier seems to have introduced a new design-what 
with a plate that is not connected to the output trans
former . There are two errors here-one in the manu
facturer's original 'drawing, and the other in our office 
in not checking to see if the circuit would work. A line 

_ should be added from the lower 5881 plate to the lead 
from the primary of the output trallsformer to the 0.1-
meg resistor, together with the two dots which indicate 
a ~olJnection. A dot should also be added to the crossing 
above the upper 5881, and two others at the cathode 
leads of the two 6AU6's. All of this refers to Fig. 10, 
page 38, in the June issue. Tch, tch, tch. 
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You're in the best of company if you use a Pickering ~~Ra Cartridge. You have this in common with: 
1. Leading record companies who use Pichering Cartridges for qualify control. 
2. Leading FM/ AM good music stations and networh studios. 
3. Leading manufacturers 0/ professional equipment lor radio stations, record

ing studios, wired music systems and automatic phonographs, wltO install 
Pichering Cartridges lor the maximum performance 0/ their equipment. 

"it Pickering ~~Ra Pickups are the Choice of Recording and Broadcast Engineers! 
"All modern disc recordings are made with ~~.Q~ precise laboratory measu,rements. This is why Picker
cutters. Within the geometrical and mechanical lim- ing ~~~~ Pickups provide the most nearly perfect 
itations of recording and reproducing equipment, a coupling possible, between reproducing equipment 
Pickering Pickup will re-generate an exact replica of and original program. This is why they sound cleaner 
~~.Q~ cutter response to the original program of ... less distorted. 
music, speech or sound. This is a fundamentally in- "Through the medium of the disc material, the re
herent characteristic of the Pickering Pickup, sup- producing system is effectively driven by the cutter 
ported by basic electromagnetic theory and countless electrical response itself." 

PICKERING PROFESSIONAL AUDIO COMPONENTS 

~ •• D.monllrated :and sold by teadin!l Radio Parts Distributors everywhere. For the o.ne nearest you and for detailed literature; write Dept. A-S 
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The Bell SoiaT Battery. 
A sq uaTe yard of the small 
silicon wafers turns sunshine 
i,nto 50 watts of electTiC'ity. 
The battery's 6% efficiency 

approaches that of gasoline and 
steam engines and will be 
incTe(lsed. Theoretically the 
battery will never wem' out. 
It 'is sti.ll i.n the em-ly 
expeTimentaZ stage. 

Bell Solar Battery 

Bell Laboratories scientists have created the Bell Solar 
Battery. It marks a big step forward in converting the sun's energy 

directly and efficiently into usable amounts of electricity. It is made 
of highly purified silicon, which comes from sand, one of the ";com
man est materials on emth. 

The b attery grew out of the same long-range research at 
Bell Laboratories that created the transistor-a pea-sized amplifier 

originally made of the semiconductor gennanium. Research into 
semiconductors pointed to silicon as a solar energy converter. Trans
istor-inspired techniques developed a silicon wafer with unique 

properties. 

The silicon wafers can turn sunlight into electricity to 
operate low-power mobile telephones, and charge storage batteries 
in remote places for rmal telephone service. These are but t"l0 of 
the many applications foreseen for telephony. 

Thus, again fundamental research at Bell Telephone Labo
ratories paves tlle way for still better low-cost telephone service. 

BELL TELEPHONE LABORATORIES 

Inventors of the Bell Solar Battery, left to 
l'ight, C. L. Pea'rson, D. !,,,[, Chapin and C. S. 
Fuller - checking silicon wafers on which a 
layer of b01'O'n less than 1/ 10,000 of an inch 
thick has been deposited. Th e boron fOTms 
a "p-n i'ltnction" in the silicon. Action of light 
on inaction excites current flow. 

Ifj1PROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN S.CIENTIFIC AND TECHNICAL FIELPS 
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The Concrete Monster 
JAMES FERGUSON * 

It could only happen in California-an exponential horn built into the side of a house! It's a neat job and 
must sound fine. We envy his originality-as well as his apparent disregard for domestic reiations. 

ONE OF T HE M OST IMPORTANT links in 
the audio chain, and often the 
weakest, is the speakel' system, 

especially the speaker enclosure or baffle. 
Radio and audio magazines devote fre
quent articles to them. Many preface the 
test by saying that the exponential horn 
is the best and most efficient method of 
transferring acoustical energy from the 
cone or driver to the free a ir in a room. 
Its hig h efficiency reduces distortion by 
not requiring so high a setting of the 
volume control for a g iven sound level, 
and smaller excurs ions of the voice. coil 
keep it in the linear portion of its traveL 

The articles say that the mid-range 
and high frequencies offer no space prob
lems for horns, but when it comes to the 
low bass the horn's mammoth size (a 
length of some 16 feet and mouth diam
eter of 10 feet) necessary to reproduce 
properly organ pedal notes and other 
bass down to 30 cps or lower simply rule 
it out. The little woman would not toler
ate such a monster in the living room, 
even if the hi-fi bug would. So the arti
cles offer you something less bulky 
which sounds less well a t the bass end. 
W hen you compromise ·on size, you often 
compromise on qua:!ity. 

After considering this knotty problem 

* 11900 Westminste'r P lace, Los Angeles 
34, Ca.lif-

for some time and building several en
closures which promised "big bass" per
formance in moderate size spaces, I still 
was not satisfi ed. So I decided to build 
a n exponential horn outside the house, 
and merely let it poke its mouth into the 
room. And for the benefit of the many 
perfectionists who read this m.agazine, 
the following is a brief outline of the 
system I have constructed. 

I used three speakers, all exponential
horn-loaded, and two dividing networks 
crossing over at 200 and 3,500 cps. The 
" li stening-room" is a combination living
and dining-room (Fig. 1), 31 feet long 
and 18 feet wide, narrowing to 12 feet 
in the dining section. Looking from the 
living-section into the dining-section, the 
cabinet containing the mid-range horn 
and four-in-a-row high-frequency horns, 
F ig. 2, is located in the right corner 
under a window. 

T his cabinet is shaped like a cube 2 
fee t square and 27 inches hig h, with the 
proj ecting corner sliced off diagonally 50 

that its face is 21 inches wide. The lower 
20 inches is occupied by the mid-range 
horn and back-of-cone air chamber 
which surrounds it It has a throat area 
of 50 square inches which doubles every 

·6 inches of horn length, being 400 square 
inches at the mouth. It is driven by a 12-
inch Wharfedale speaker which has a 
~orous cloth cone suspension. The four-

·fig .. 1. The author's dining room, which is part of the living room. Midrange and treble speakers 
are in the small cabinet beneath the window at the right, while the horn opens into the wall 

at upper left. 

AUDIO • JULY, 1954 

cell high-f requency horn (each horn 
with 4-inch-square mouth and lO~inch 
length ) is located in the upper part of 
the cabinet with room for planters on 
each s ide. It is powered by a Stephens 
P-15 high-f requency driver. 

The sound from the big bass horn 
enters the room in the upper left corner 
of Fig. 1 through an opening 4 feet wide 
and 5 feet high, Fig. 3, with its top' at the 
ceiling. The angle of ceiling and walls 
fo rms the last 5 01' 6 feet of the horn's 
length, and its effective mouth diameter 
at this point is approximately 10 feet . 
The la rge opening has in no way de
tracted .from the room's appearance inas
much as the g rill cloth covers not only 
the opening, but the rest of the wall 
above a dado and over to the corner 
window. The opening fills the space to 

Fig. 2. Closeup of the mid- and high-frequency 
speaker section in the corner cabinet. 

Fig. 3. Mouth of the low-frequency horn opens 
into the listening area through a grille-cloth

covered port approximately 48 by 60 in . 
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the left of the mirror shown in the pic
ture. An uninformed visitor would never 
suspect the presence of the horn's mouth 
from inside the room. 

The distance of a few feet that sepa
rates the bass and mid-range treble horn 
gives a spatial effect to orchestras which · 
is very pleasing, if not third-dimensional. 

The Horn 

N ow for the big horn and air chamber 
(which is not built of wood, but of steel 
and concrete) illustrated in Figs. 4 and 5. 
The speaker, a 15-inch Stephens 103LX 
"woofer" with low-resonance cone, is 
mounted underground in a 55-gallon 
steel drum-the type that has a remova
ble head-and is sealed with a gasket 
and ring clamp. The speaker is mounted 
on a y,( -in. plywood ring which is 
fastened to the underside of the metal 

50' 

62' 

STEEL DRUM 

Fig. 4 (left). The author with his externally located exponential horn. 
Wonder what the neighbors think it. is. Fig. 5 (right). Cross section 
of horn structure with relation to the dining room wall. "XU indicates 
the 2 x 2 X Y4 angle irons embedded in concrete blocks to support the 

, structure. 

drumhead. In addition, a second wood 
ring of smaller diameter was used to fill 
in the space between the mounting board 
and the head, due to the curvature of the 
head. 

A lO-inch circular hole was cut in the 
metal. head, and Yz inch was turned up 
for a flange to receive the first section of 
the horn. That made the opening 11 
inches in diameter and the hole in the 
wooden rings was tapered from this size 
to 13 inches next to the speaker. The air
tight cavity of the drum serves to balance 
the impedance of the back side of the 
cone to the horn-loaded front side. It 
also prevents the sound of the back-wave 
from being radiated to the neighbors. 

Incidentally, the sound from the entire 
horn outside the house is hardly audible 
from a few feet distance, even when it is 
delivering considerable volume in the 
house. 

FINAL DIMENSIONS OF INSIDE OF HORN 
WILL BE l' OR 2' LESS THAN SHOWN 
DUE TO THICKNESS OF PLASTER 

The drum was partially filled with 
large stones to reduce its volume to ap
proximately 4Yz cubic feet. The stones 
break up the space into several small 
cavities of varying sizes and shapes, 
producing a distributed resonance, rather 
than one large peak, as would be the 
case with one large cylindrical cavity. 

The horn starts from the drumhead at 
ground level and emerges into the open
ing in the wall, making about a 95-degree 
turn, and having an actual mean length 
of about 11 feet (though its effective 
length, including the mouth formed by 
the walls and ceiling, is over 16 feet). 
The first 3 feet , forming the throat, was 
made of 22-gauge galvanized steel in 
two sections. It was coated on the out
s ide with asbestos-fi lled pitch or asphalt, 
and wrapped with a solid layer of binder 
twine. Then it was given another coat 
of pitch and wound spirally with a 6 inch 
strip of water-proof crepe paper as 
shown in Fig. 4. This provides excellent 
damping of spurious vibrations in the 
metal walls. The metal portion of the 
horn telescopes into the next, concrete, 
part for removal of the speaker. 

~~ ____ '/4' ROUND IRON RODS WIRED OR 
WELDED AT INTERSECTIONS 

The concrete horn proper was made 
as follows, built up as shown in Fig. 6. 
Quarter-inch round iron bars were bent 
to form the corners, then square frames 
made of the same material were placed 
along the length of the frames at about 
2-foot intervals and tied together with 
wire where they intersected. Not shown 
a re some extra rods which were added in 
the broad parts of the frame; these rods 
were spaced about 12 inches apart in each 
direction. Also not shown are some diag
onal bracings of tE-inch rods. The hame 
was next covered with heavy-gauge gal
vanized metal lath, which was secured to 
the frame with "hairpins" of IS-gauge 
galvanized wire, spaced 'about 10 inches 
apart and twi sted. 

\--'9"--\ 

Trn10 ~-----:-
J...~ 

16 GA. SHEET METAL RING 

LOWER END OF CONCRETE HORN 
SHOULD BE SUPPORTED ' BY TWO ' 114" X 2" X 2' 
ANGLE IRONS IMBEDDED IN FOOTINGS AS 
SHOWN AT X IN FIGURE 5 

SOUARES SPACED 26" APART 
ON MAIN AXIS 

INSIDE OF SHEET METAL RING MUST 
FIT LARGE END OF METAL SECTION 
l' TO 2' BELOW TOP 

Fig. 6. Basic framework of Y-l-in. rods used as reinforcement for the horn. Framework is covered 
with metal loth before cementing. 
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Pickup Loading and its Effect 
on Frequency Response 

. I 
W. A. FITZMAURICE':' and W. JOSEPH ':":' 

I~ you notice a diffe r~nce in quality when you move your phono equipment ten feet or so from the ampli
fi er, do not be surprised- there's a good reason for it. The authors explain why and tell how to avoid it. 

IN HOME AUDIO installations employing 
magnetic pickups, the cartridge is 
usually located somewhat remote from 

the preamplifier by distances ranging up
ward from one foot. Because of the ca
pacitance associated with 'the intercon
necting cables, the question is r<;l.ised as 
to the effect of this shunt capacitive hid
ing on the response of the cartridge. In 
addition, there seems to be oonsiderable 
doubt as to the exact effect of l'esistive 
loadings as recommended by various 
sources. 

To answer these questions the authors 
carried out an investigation to determine 
the response of variable reluctance car
tridges under varying conditions of load
ing. 

The measuring arrangement used is 
shown in Fig. 1. The output of an audio 
oscillator was connected in series with 
an inductance of 520 millihenrys and a 
resistance of 340 ohms. This simulates 
the General Electric variable reluctance 
cartridge, type RPX-040, RPX-041, or 
RPX-050. Various combinations of C 
shunt and R shunt were used. The shunt 
capacitance consisted of mica capacit.ors, 
the input capacitance of the Ballantine 
Model 300 a.c. voltmeter, and stray wir
ing capacitance. The audio oscillator out
put was maintained constant at all fre 
quencies at 0.01 volts. 

The results obtained were plotted and 
are shown in the curves of Fig. 2. It will 
be noted that the effect of shunt capaci
tance is quite marked when the shunt re
sistance is in the neighborhood of 50,000 
ohms or greater W ith no load resistor 
(infinite .~. ), pronounced resonant peaks 
are obtamed for all values of C 8 meas
ured. With CB of only 140 /AlJ.l.f, a IS-db 
peak is encountered at about 16,000 cps. 
Such peaks tend tD accentuate nDise and 
produce "dirty" highs. 

The damping effect of R. (decreased 
Q), may be seen by the reduction of a 
19-db peak at 7500 cps with CB .of 540 J.l.J.I.f 
and RB of infinity, to a 3-db peak with 
the same CB and RB of 50,000 ohms. With 
CB of 40 ,/AlJ.l.f and 140 J.lIJ.l.f and R. of 50,000 
ohms, the resonant effect holds the re
sponse level to approximately 10,000 cps. 
The "water fall" drop thereafter is a 
characteristic of the effect of resonance. 

• 316 Milford Ave., New Milford, N.J. .* 52-18 19th Ave., Brooklyn 4, N.Y. 
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Fig. 1. Equipment set·up for measuring cartridge 
response. 

As RB is decreased, the effect of C 8 be
comes progressively less, and drooping 
response is obtained. With RB of 15,000 
ohms, the response is down 3 db at 5000 
cps and 8 db at 10,000 cps. With RB .of 
5000 ohms, the response is down 3 db at 
1500 cps and down 8 db at 4000 cps, in
dependent of all values of C 8 used. 

Below resonance, the performance 
characteristics may be analyzed by refer
ring to to Fig. 1 and noting that the out
put of the audio oscillator (equivalent to 
the internally generated voltage of the 
cartridge) is impressed across a voltage 
divider consisting of L, R, and the p,ar
allel combination of R8 and C 8 all' in 
series. The output is taken acr~ss the 
parallel combination of R8 and C •. Since 
the impedance of L increases and the im
pedap.ce of C B decreases with an increase 
in frequency, a voltage divider exists 
whose output is a function of, arid de
creases with, an increase in frequency. 

The data given applies specifically only 
to the cartridge simulated. However, 
from Table 1 listing the impedance of the 
more popular types of variable reluctance 
cartridges, it can be seen that the same 

+10 

+8 

+6 r ' 
+4 

.c 
'0 +2 - \- -

;!; 0 
Cs'140~~f 

problem exists to some eXtent' all cases. 
A survey of the types of cable com

monly employed shows the minimum ca
pacitance per foot of high-grade rubber 
microphone cable to be about 40 J.l.J.I.f. and 
for the smaller phono cables, about 60 
j.lIJ.l.f. Coaxial cables are available with 
capacitance per foot as low as 13 J.l.J.I.f. 
Of course, there is always the foot or so 
of high-capacitance phono cable incor
porated in the record player arm to be 
contended with. ' 

Cathode Follower Helps 

When cable capacitance is added to 
~h~ input capacitance of the preamplifier, 
It IS unusual to find CB lower than 100 
J.l.J.I.f. From the foregoing it may be seen 
that with such capacitance it is possible 
to obtain very satisfactory response from 
the car!ridge up to 10,000 cps, and de
emphaSIS may also be provided to com
pensate for today's recording practices. 
This, however, means very careful jug
gling of C 8 and RB and requires measur
ing equipment not available to most ex
perimenters. In addition, it is often de
sirable t.o incorporate variable de-empha
sis networks into the system with the ' 
preamplifier remotely located from the 
record player with a consequent intro
duction of a C8 of 500 ""p.f or more. 

With these factors in mind, the authors 
believe that higher quality installations 
should incorporate a cathode follower 
immediately adjacent to the cartridge. 

(C ontinue& c,n page 50) 
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" 

Figure 1 

The Allen Electronic Organ * 

An electronic musical instrument built to specifications 
on order in the same manner as are most pipe organs. 

THE ALLEN ELECTRIC ORGAN, made by 
the Allen Organ Co., Inc., Macungie, 
Pa., is simple in principle, yet it is 

one of the most interesting, both because 
Allen organs are among the largest elec
tronic instruments manufactured today 
and they are among the closest analogies 
to the pipe organ in certain respects. 

A pipe organ consists of several ranks 
of pipes, each with a distinctive tone 
color. Where the number of separate 
ranks is limited by space or cost, con
trols on the console make it. possible for 
the organist to employ the various ranks 
on more than one console and to employ 
each rank in more than one register. 
The organ is unlike other instruments 
(except possibly the piano, harpsichord, 
etc.) in that each note of each tone qual
ity is created by a separate "instrument" 
or pipe which can be voiced to have an 
appropriate volume level and harmonic 
content. 

The Allen orgaR at its best and most 
daborate does exactly this. It can have 

* From th~ book, "Electronic Musical 
Instruments," to be ' published later this 
month by Radio Magazines, Inc. See adver
tisement, page 42. 

** Audio Consulta1~t, 255 W. 84th St., 
New York 24, N . Y. 
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a separate vacuum-tube oscillator for 
each tone quality, so that the oscillators 
are simply substitutes for pipes, one by 
one. In such an instrument, playing a 
single note with, say, three stops pulled 
will cause three separate oscillators to 
sound. Not only does the hearer receive 
the desirable sound of separ.ately voiced 
"pipes" in such a case; the fact that the 
oscillators are not "locked" or syncho
nized gives a chorus or choir effect 
which cannot be obtained when all notes 
are in locked phase relationship. 

In practice, few Allen organs employ 
this possibility to its greatest degree; 
several qualities are ordinarily obtained 
from a single oscillator, because it would 
be extremely expensive to provide a 
complete rank of oscillators for each 
stop, to say nothing of the tremendous 
primary power requirement. However, 
the practice is employed in greater or 
less degree throughout the Allen line. 
This is possible because there is no 
such thing as a standard model, though 
the lower-priced organs are standard
ized in some degree and a home enter
tainment model with no alterations pos
sible has just been introduced. Organs 
are sold by Allen on an individual design 
basis in the same manner as pipe organs, 
where the builder visits the location, 

discusses requirements with the organist 
abd others, and then all come to an 
agreement on the specification. The 
number of stops, manuals, couplers, and 
so on thus varies from organ to organ. 

Figl/.?'e 1 shows the console of one of 
the larger Allen organs, costing, as is 
often the case, several times the price 
of any other American electronic organ 
because of 1ts greater resources and com
plexity. This model is played like and 
sounds very similar to a unified pipe 
organ of fair size. Figure 2 shows in 
contrast one of the smallest Allen mod
els, a two-manual organ with a small 
num~er of stops and couplers, a single 
swell shoe, a two-octave pedal clavier, 
and no combination "pistons." .An organ 
such as this latter may have a single 
rank of oscillators for each manual, 
each oscillator having two to four tone
color filters, and some unification coup
lers to add flexibility by making the 
oscillators available at 16-, 4-, and possi
bly 2-foot pitches in addition to the 
8-foot unison. Such an instrument, ex
cept for its lack of chorus effect on a 
single manual, is equivalent to a pipe 
organ with a number of ranks equal to 
the number of filters associated with 
each note plus unification and duplexing. 
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Tone Ceneration 

Figzwe 3 is a schematic diagram of. an 
oscillator-filter circuit found in tYPical 
Allen organs. T here is one such ci rcuit 
for each note of each manual and for 
each pedal. One triode of a 6SN7 is 
used for each note, so that a single tube 
takes care of two notes . 

The oscillator itself is a Hartley cir
cuit with plate grounded through the 
power-supply filter capacitor (not 
shown). Output is taken f rom the j unc
tion of the g rid-bias network C,-R, and 
the tuned circuit L,-C,-C.-C,. Two of 
these capacitors are within the chassis, 
while the third is connected across a 
pair of thumbnut terminals 011 the ~ront 
panel of the cha~s i s. The~e c.apaCltors 
can be seen in Fzg. 4, which IS a rear 
view of an Allen model with self-con
tained generators. The oscillator is 
tunable over a range of about a semitone 
with R" but if it gets out of tune by 
more than a semi tone, the outside ca
pacitor must be replaced to bring fre
quency back within the tunable ran?e. 
A tuning· kit is made available to service 
personnel which contains a variety of 
capacitors for this purpose. 

'-0.:+--_8+ 

'-----+ TO FLUTE BUS 

'-----..... TO STRING BUS 

'--------_TO RE ED BUS 

Fig . 3. Oscillator-filter circuit for one note. 
A basically similar circuit is employed fo r 
each note of each manual and the pedal 

clavier. 
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Fig. 2 (left). Console used with one of the. smallest org.ans. 
Fig. 4 (right). Rea r view of the Allen ~odels With s~lf-contalned 
generators. Note the capacitators affixed to terminals on the 

back of each of the twelve generator chassis. 

The narrow tuning range is due to 
the desire to avoid variable capacitors, 
since they contribute to instab ili ty on 
account of temperature and moisture 
changes. The range of adjustment made 
possibly by R, is kept low to avoid re
ducing the Q of the tuned circuit too 
much. The oscillator is inherently ex
tremely stable, however, and in the 
normal location yearly tuning · usually 
suffices. The tuning inductor L, is a 
un iversal-wound air-core coil, an I\n
usual practice in aud io which makies 
for very high Q. I 

T he oscillators are normally nonop
erative, though a small plate voltage is 
maintained, current passing th rough 
large:resistance R8, to inCl·ease emissive 
life. ·When a key is pressed B-plus volt
age is applied to the plate. R , and C, 
make up a time-constant network which 
cause the plate voltage to build up in 
a fini te time interval rather than in
stantly, so that the oscillator output in
creases graduaLly from zero, giv ing a 
soft tone envelope to imitate the grad
ual speech of pipes . The decay envelope 
is also g radual because of the time taken 
by C, to discharge. . . 

T he oscillator output IS a Sllle wave 
before modification by the fi lter circuits. 
The sine wave, attenuated as desired by 
Rl is connected to a flute bus, to which 
th~ outputs of all other oscillators in 
the same rank are also connected. , 

The sine-wave tone is also passed 
through R s and oopper-oxide diode iv •. 
The diode rectifies the sine wave, pro
ducing a half-s ine-wave, which. is r[ch 
in harmonics. T his simulates st ring tone 
and it is passed to a string bus, which, 
like the fl ute bus, is common to all 
oscillators in the rank. 

A third attenuating resistor R, and 
distorting diode D, is use4 to pro~uce. a 
reed tone. T he reed tone IS also rich 111 

harmonics· but it has a pronounced for
mant in a particular part of the spec
trum in which har monics are promi
nent. This fo rmant is produced by C, 

I 

and L ., one each of which is p rovid~d 
for every note. 

The reader may now see the idea be
hind the Allen scheme of tone produc
tion and begin to relate it to those .in 
other electronic organs. In the Baldwll1, 
all generated tOlJeS are rich in harmonics 
and all are passed through a single fi lter. 
In the Connsonata each generated tone 
is available both pure and with har
monics and, again, a single fi lter pro
duces each tone color. In both of these 

Fig. 5. External generator rack employed with 
some of the large r Allen models. Each of the 
six chassis shown carries seven octaves of two 
adjacent tones, or a total of 85 notes. (Eight 
octaves of the C tone are provided to include 

the top C of the scale.) 
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cases the single fi lter attenuates or em
phasizes fundamentals as well as har
monics. If, for example, it is a string
type filter which emphasizes upper 
harmonics, it also attenuates lower notes 
so that notes at the lower registers are 
not so strong as a whole as those above. 
This is what aGtually happens in an 
orchestral instrument, but in a pipe 
ol-gan each pipe can be voiced so that 
its total loudness is appropriate and is 
properly related to the rest of the scale. 
while its harmonic structure is still con
trolled to give the desired tone color. 

In the Allen a similar procedure is 
made possible by the inclusion of indi
vidual fi lters for each note. Using a 
string tone again as an example, if the 
note concerned is a low one and the 
necessary prominent harmonic structure 
makes the total loudness wrong for 
sni.ooth scaling, R. (Fig. 3) is simply 
selected for the correct total output of 
that note in that tone color. This is even 
more important with strong-formant 
qualities such as reed, where the tuned 
filter may cause notes with fundamen tals 
fa r removed from the fo rmant frequency 
to be weak. R, can simply be adjusted 
for the correct level, and it will vary 
from note to note. While the procedure 
employed in the other instruments re
sults in a very acceptable compromise, 
therefore, and is, in engineerese, more 
"elegant," the Allen scheme is more 
closely analogous to pipe-organ con
struction. It is consequently, of course, 
a great deal more expensive and space
consuming. And to provide the wide 
range of tone colors obtained in the 
Baldwin, for instance, by the Allen 
method would be so expensive and bulky 
as to be almost impractical. 

While some Allen models do have the 
electron ism contained within the console, 
most employ separate racks connected 
to the console by cables. Such a rack is 
shown in Fig. S, containing six gen
erator chassis, each generating seven 
octaves of two notes, for a total of 8S 
notes, including the extra top C. A 
power supply and tone changer (see be
low) is at the top of the rack. This par
ticular rack contains the generator for 
one rank for the great manual. An organ 
with minimum specification would have 
another similar rack for the swell and 
pedal generators. More elaborate organs 
have several such racks for each manual 
containing an equal number of ranks of 
generators. Different ranks will have, of 
course, different output filters and 
busses, though all filters are built on the 

Fig. 6. Underside view of one of the chassis 
shown in Fig. 5. 
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same lines-diode plus tuned circuit, 
simple resistance, or high- andlor low
pass filters. The "stopped" qualities, 
incidentally, are produced by employing 
two diodes in parallel and in polarity 
opos ition. These qualities, required 
for clarinet, stopped diapason, stopped 
or doppel flute, and other woodwinds, 
are characterized by a symmetrical 
waveshape containing almost exclusively 
odd harmonics. This is the same effect 
produced in the Baldwin by the out
phaser circuit. Figure 6 shows the un
ders ide of one of the generator chassis 
used in the racks. 

The Registration System 

The registration system of the A llen 
-the method by which the player can 
select the desired tone colors, pitch 
registers, and intermanual couplings
is found in the tone-changer chassis 
(plural ) and key-contact couplers. 

Keep in mind that each rank of gen
erators supplies output from as many 
signal busses as there are types of filters. 
T he rank of which one oscillator is il
lustrated in Fig. 3, for instance, has 
three busses-string, flute, and reed
and therefore three Qutputs, each taken 
from one bus. The string bus is con
nected on the tone-changer chassis to 
a preamplifier such as that diagrammed 
in Fig. 7. The reed bus is connected to 
another similar preamplifier, and the 
flute bus is connected to a third, similar 
except that the input is direct instead 
of transformer-coupled. The transformer 
primaries have a very low impedance, 
perhaps 5 ohms, while the grid resistor 
used with the flute preamplifier is O.2S 
meg. 

The input to each preamplifier is con
trolled by a potentiometer so that a cer
tain amount of voicing is pOSSIble to ad
just to the characteristics of the audi
torium. The outputs of the preamplifiers 
go to relay contacts on the tone-changer 
chassis. These relays are controlled from 
the console witll the stop tablets. The 
tabs close relays in various combinations 
to channel selected mixtures of the basic 
tone qualities to the power· amplifier. 
Resistors are used between- preampli
fiers and certain relay contacts so that 
mixtures can contain the components 
at various levels. A tone-changer chassis 
appears in Fig. 8. 

A typical small A llen organ may 
therefore have, with the three basic 
ranks of generators and with three tone 
qualit ies ava ilable from each, the ap-
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Fig . 7. Schematic of one of the preamplifiers 
used in the Allen organ. 

proximate equivalent of a pipe organ 
with nine ranks of pipes. This is, of 
course, a very small organ, but the 
maker feels that the equivalent of a few 
ranks, with the ranks vQiced in the same 
way as organ pipes and the organ pro
vided with sufficient coupling facilities, 
is preferable to the much 1a'rger array 
of tonal qualities obta inable by systems 
like the Baldwin and Connsonata which 
do not allow such voicing. There is no 
doubt (and the writer has confirmed 
this personally) that the Allen organ 
does give a very fine scale. Whether 
this advantage is preferable to the 
greater range of individual colors ob
tainable in the other ·instruments is a 
matter of personal taste. 

An additional factor to be considered 
is the pitch reg istration inherent in the 
simpler Allen instruments (and also in 
the Connsonata). Fig1tl'e 9 is a photo
g raph of one end of a playing manual 
and the organ-type coupler arrangement. 
In speaking of this, let us, for clarity, 
decide that the horizontal direction is 
the player's right-left, while vertical is 
from front to rear of the instrument. 

In the coupler system there is a verti
cal rod for each key, and each carries B
plus voltage. Associated with each rod 
and key is a vertical series of 11 upstand
ing spring-wire contacts. There may be 
more or less than 11 in any particular 
organ. Each contact in, say, the first 
horizontal row is wired to the plate of 
the oscillator corresponding to the pitch 
denoted by the associated key. All con
tacts in this first horizontal row pass 
through small holes in a horizontal strip 
of nonconducting material, the right end 
of which is connected to the actuator of 
a solenoid relay. When the relay is ener
g ized, the entire nonconducting strip 
moves somewhat to the right, bendinfi 
the entire first horizontal row of contacts 
to the right and bringing each one close 
to (but not touching) the vertical bar 
which carries B-plus. When a key is 
pressed, a lever rotates this bar (which 
is not round in cross-section but more 
or less flat) so that it moveg toward the 
contacts. B'ecause the contacts in the first 
horizontal row have been pulled close to 
the bars, pressing any key will make the 
bar associated with that key contact one 
of the first-row spring contacts. Thus, 
pressing any key will energize the oscil
lator of pitch corresponding to that key 
and the 8-foot register will sound. 

The second horizontal row of contacts 
may be wired to the plates 'of the oscilla-

-

Fig. 8. A tone-changer chassis. The relays are 
actuated by the tabs, and act to provide dif
ferent. tone qualities as indicated by the stop 

tabs actuated. 
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tors an octave higher than the associated 
keys. When the second solen0id is actu
ated, these second-row contacts are 
pulled close to the bars, and pressing a 
key will sound the oscillator an octave 
higher. The third horizontal row of con
tacts may be connected to oscillators an 
octave lower than the keys for 16-foot 
pitch, and ' so on. By this means any de
si red coupling may be had, so that the 
tone qualities selected by the stop tablets 
may be played in the 16-, 5 1/3-,4,22/3-, 
2-, 1 3/5-, 1 1/3-, and 1-foot registers: 
Depending on the number of contact 
wires and solenoid-actuated strips, inter
manual coupling is also possible, so that 
pressing a key on one manual may ener
gize the oscillators of another manual in 
any of several pitch registers. 

This process of unification and du
plexing is probably essential to any or
gan with few ranks of pipes or osci lla
tors in this case. Organ authorities differ 
to some extent as to whether it is a de
sirable feature. As a practical matte]', 
note that it is not possible, for example, 
to set up a combination on one manual 
consisting of a string stop at 8-foot pitch 
plus a very soft flute at 4-foot. In an in
strument of the Allen type, all voices will 
sound at all pi tches which are coupled in, 
so that pull ing a string and flute will re
sult in both voices at both 8- and 4-foot 
pitches. 

The limitations discussed above and 
the necessity for extensive use of unifi
cation for flexibi lity exist to a much 
lesser degree, of course, in the more elab
orate versions of the Allen organ. The 
company sometimes makes models selling 
at tens of thousands of dollars which con
tain respectable numbers of ranks of os
cillators, different ranks giving different 
tone colors and pitch registers. Extra 
ranks are also somet imes added, tuned 
slightly sharp, to give the beating celeste 
effect. If enough ranks are used, (and 
enough separated speakers) both quality 
and musical integrity closely resemble 
their pipe-organ counterparts. I n theory 
there is little to limit the closeness of re
semblance to the finest organs, provided 
enough generators are used and cor-
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Fig . 9. One end of 
a playing manual , 
showing the mecha
nism used to couple 
various tone qual i
ti es and registers . 
Relay-type actua tors 
at right move con
tact strips as re-

quired . 

rectly voiced. Of course, certain pipe
organ qualities are almost unattainable: 
the partly percussive attack of a few 
stops and the random unsteadiness of 
pitch which contributes so much to the 
vibrancy of organ tone and which caused 
a famous authori ty to say, "No good pipe 
organ is ever quite in tune." 

One other voice is of interest, the harp 
effect. T his is a purely electronic circuit 
capable of imitating the percussive tones 
included in some organs- celesta, harp, 
bells, etc. The circuitry is shown in Fig. 
10. The oscillator is one of the regular 
ones used for other tones. An additional 
time-constant circuit is connected be
tween plate and B-plus, including e., R., 
and R,. A relay contact (one per key) 
across R, is normally open, so that the 
additional circuit is not effective because 
of the large value of R,. When the relay 
is closed (harp effect in operation), and 
the playing key is closed, plate voltage 
is applied to the oscillator tube with no 
more delay than usual because the key 
almost directly shorts e. and discharges 
it very quickly. This is the percussive 
attack. When the key is opened, a very 
long time is required for e. to charge up 
to the voltage equal to the difference be
tween the supply voltage on its positive 
plate and the low plate voltage at its neg
ative end. During the discharge period, 
therefore, it allows tube plate voltage to 
die away very g radually, so that the very 
slow decav characteristic of harp-type 
tones is produced. The harp circuit is 
practical because of the extreme fre
quency stability of the oscillators over 
a wide range of plate voltag~. The cIr
cuits which differentiate among the va
rious types of percussive tone are simply 
diode-R-C filters similar to those used to 
obtain other tone qualities at the oscilla
tor outputs. 

Cyrophonic Projector 

An interesting method is used in all 
Allen organs to obtain vibrato and also 
some semblance of chorus effect over and 
above what is caused by the use of more 
than one generator string. This is the 

STQP·CONTRa..L EO 
FiELAY CONTACT 

Fig. 10. Circuit used to provide percussive a t 
tac k for stops such as ce lesta , harp, bells, and 

so on. 

Fig . 11. The Allen Gyrophonic Proje'Ctor-a 
device which introduces a vibrato by mechan

ico-acoustic means. 

Gyrophonic Projector shown in Fig. 11. 
In the unit shown, two bass and two 

treble speakers are mounted on a circular 
piece of wood. The entire assembly is 
mounted on a shaft and caused to rotate 
by belt drive from a d.c. motor energized 
by a dry-rectifier supply which can be 
seen in the lower left corner of the en
'closure. The power amplifier is at right. 
The amplifier and speakers are connected 
by a pair of slip r ings, each having two 
sturdy brushes. 

When the speaker assembly rotates at 
vibrato speed, the hearer receives the ef
fect of phase changes because of the dop
pler effect caused by changes in distance 
between his ears and the source. The vi
brato is very pleasing, though whether it 
is superior to the usual type caused by 
frequency shift of the oscillators is open 
to question. 

A more profound and important effect 
of the Gyrophonic system is that when 
vibrato is not desired the speakers are 
rotated at a very slow rate. This gives a 
constant slow phase-change effect which, 
while not really identifiable, gives a wan
dering, slightly varying effect to t11e tone 
which is very similar to what is obtained 
with more ranks of separate tone gener
ators in a pipe organ and also gives a 
slight indefiniteness of pitch such as 
might be caused by the random varia
tions of a pipe-organ air supply. The 
slowly moving speakers tend to mitigate 
the "electronic" sound which otherwise 
results from perfect, motionless sound
source tuning, and are a distinct contri
bution to organ-like tone. Tablets on the 
console enable the organist is vary the 
speed of rotation for fas t and slow VI
brato or the slow nonvibrato effect. 
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Security Sound System 
ALAN P. CHESNEY ';' 

Special electronic intercom system gives warning of disturbances 
in prisons, mental hospitals and other corrective institutions 

THE PRESS H AS RECENTLY CARRIED 

many stories of breaks, ri ots, and 
other types of disturbances occurring 

in prisons, reformatories, mental hospi
tals, and other similar institutions in 
various parts of the country. The dis
turbances might not have occurred had 
they been under continuous observation 
so that controls could be effected before 
developing to the outbreak stage, but it 
is impossible to have operating person
nel in all critical areas at all times. 

This article describes a special elec
tronic inter - communication system 
known by the descriptive title of "Secur
ity Sound System," which has been de
veloped to observe institutional control 
problems. Because of.lack of information 
the public usually knows of activities in 
institutions only as the result of press 
reports of spectacular disturbances, such 
as riots, breaks, and so on, or through 
following the case of some notorious 
person who has been brought into con
finement. While this article is for pur
poses of describing a system that has 
proven effective as a warning and con
trol device in some institutions, its 
description will fo llow a general dis
cussion of institutional operation, or
ganization, and problems to give the 
reader some background information. 
While the Security Sound System may 
be applicable to other than corrective 
institutions and mental hosp itals, only 
these w: 11 be considered. 

Prisons and penitentiaries are classi 
fied as "maximum securi ty" if the in
stitution is surrounded by a r easonably 
insurmountable wall wh ich is protected 
by guard towers manned 24 hours a day 
and e.quipped with searchlights, machine 
guns, and . other arms capable of con
trolling approach to both sides of the 
wall. The second classification is "me
dium security" where the wall is r e
placed by a high fence usually of 
chain-link type surmounted by barbed 
wire and also protected by guard tow
ers. The third classification is ."mini
mum security," which usually does not 
have guard towers and may be only par
tially fenced and may _or may not be 
patrolled. 

Mental hospitals al'e generally con
structed along the lines of a minimum 
security institution in which restrictive 
windows and locked doors are adequate 
protection. 

Penal institutions are usually manned 
by guards in each principal corridor or 
stationed at the intersection of corri
dors. They are stationed to observe the 
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barred fronts or doors of cells \I'hich 
may be arranged on a single floor on 
both sides of the corridor, in tiers of two 
or three for g reater security, or a r 
ranged in what is commonly called a 
"cell block" consisting of cells in tiers 
in a center structure surrounded by a 
wide corridor and the outer wall s of the 
main building. Frequently steel bal
conies are mounted high on the outer 
walls so that a patrolling guard can 
walk the length of the corridor and look 
across into all cells to keep every pri s
oner under observation. These guards 
are usually armed with repeating shot 
guns or sub-machine guns, and some
times with gas guns. 

Youth Corrective Institutions usually 
consist of several separate buildings 
known as "cottages" containing two 
major rooms, one a dormitory equipped 
with single cots of the army type, the 
other a day room equipped with tables 
and chairs or benches . Each cottage will 
house from 30 to SO "boys" under the 
control of a "supervisor" who is locked 
in with them. Obviously, the supervisor 
is unarmed s ince the presence of any 
kind of arms, even a club, would be an 
invitation to his being overpowered and 
his weapon used against him as well as 
in a break. One cottage is usually 
eq uipped with cell blocks for incorrig i
bles or other bad actors who need isola-

tion. It is patroll ed in much the same 
manner as is a prison. 

Mental hospitals vary considerably in 
types of construction and opel'ation since 
many types of patients are cared for 
there. The most usual ward arrange
ment will consist of ei ther a large open 
room equipped with individual beds, or 
rows of small rooms along a corr idor 
each contain ing a single bed and toi let 
faci lities. At one end of the corridor 
overlooking the area will be an attendant 
station which may consist of a glass
walled rOOl11 projecting into the corri
dors to g ive unob tructed view in each 
direction necessary. Attendants usually 
work in pairs or groups in order to give 
self protection against attack by patients 
in a criminal-type mental ward. 

Some hospitals are also equipped with 
a cell block wing for patients classified 
as insane with criminal tendencies. It 
might be mentioned here that there is a 
type of person who is highly dangerous 
and who has pleaded in court, " Not 
Guilty (of murder) by Reason of In
sanity." In many states the court has no 
alternative but to commit the individual 
to a mental institution fo r observation 
to determine his sanity. In these cases it 
is sometimes found that the insanity was 
of very short duration. \ i\fhen it is deter
mined that the individual is no longer 
insane, he is r eturned to court for trial 
on his crime. 

Fig. 1. Control console fo r the first installation of a Security Sound System in a California 
institution . 
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As may be presumed from the fore
going discussion, an individual seeking 
to make a break will generally attack his 
guard. This might be simply to render 
the guard ineffective, to obtain his keys, 
to liberate others for aid, or to gain time 
and give vent to resentment. On this 
basis the Security Sound System, de
scribed herein, was designed for the pri
mary purpose of giving protection to the 
operating personnel. No signal system 
can of itself hold back prisoners-only 
alert men can be effective in controlling 
other men-but a suitably designed sys
tem can be a potent aid in warning and 
control. 

Pilot System 

The initial system installed in a Cali
fornia institution was designed along the 
lines indicated by consideration of fac
tors such as those mentioned. Micro
phones were installed in the day rooms 
and dormitories of the cottages in a 
Youth Authority School for Boys. Mi
crophones were so located that the arec:. 
immediately adjacent to the desk or sta
tion of the superviBor was under observa
tion. After necessary amplification the 
sound was transmitted over telephone 
lines to the main co," t rol room which, in 
this case, was the main gate house 
manned twenty-four hours a day. Sixteen 
such lines were brought into the contwl 
room and appeared on a control console, 
shown in Fig. 1, similar to a broadcast 
studio control console. Each circuit ap
peared on a mixing potentiometer. The 
output of the sixteen pots was combined 
and fed into the main amplifier and the 
monitor speaker on the ceiling above the 
desk. Through this arrangement it was 
possible for the guard to listen simul
ta!leously to .all sixteen cottages . It 
11lIght be mentIOned that in the cottages 
the day room and the dormitory are not 
both occupied at the same time. 

A special amplifier was designed with 
one to be bridged on each incoming line 
at. the control room. This amplifier con
tall1ed two stages of audio amplification, 
a thyratron, and the necessary relays. 
The gain control for this amplifier was 
mounted near the mixing pot on the 
control panel and is known as a sensi
tivity control. This amplifier, shown in 
schematic form in Fig. 2 has been 
labeled a "Circuit Identification Ampli
fier" and will be spoken of hereafter as 
a CIA amplifier. The design of the am
plifier is such as to make it senSitive to 
signals of loudness varying from a 
whisper to a gun shot. The threshold of 
operation of the amplifier is adjusted by 
the sensitivity control. This control is 
set so that ambient noise levels in the 
area of the microphone, which a re heard 
on the monitor speaker at the control 
room, do not operate the thyratron and 
relays. At this setting a steep-wave
Gont sound, such as produced by a 
scream, a falling chair, or a similar dis
turbance, will "fire" the thyratron which 
operates to light a lamp associated with 
the control unit of this channel, thus 
identifying the channel and the source 
of the sound. 

It may be desirable on occasion for a 
supervisor or attendant to call for aid 
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without letting out a cry, which would 
of course arouse all of the persons under 
his custody. This was arranged for by 
providing a pushbutton, the operation of 
which would light the same indicator 
lamp at the control room. This alarm 
circuit was further developed to have, 
in addition, other protective features to 
be discussed later. 

The pilot installation has been in serv
ice for nearly two years and, while of a 
relatively high cost, has paid for itself 
more than once in the saving of other 
costs of supervision and control. It has 
been effective in giving fire alarms, 
warning of breaks, calls for ass istance 
in preventing attempts at suicide, and 
has effectively prevented many major 
fights, riots, and breaks from the build
ings. An 'interesting personnel reaction 
to the system is that upon its instaiiation 
it was looked upon by the supervisors 
as an administrative attempt to "snoop" 
upon them in the cottages and was 
dubbed a "snoop system." This feeling 
soon gave way to a distinct co-operative 
attitUde when the supervisors found that 
they were actually being given aid and 
security through the use of the system. 

The Security Sound System actually 
consists of two separate systems having 
only one circuit point in common. The 
pickup or monitor section brings sound 
from the several areas under observa
tions to the control room loud-speaker 
and the talk-back section delivers in
structions by microphone. The prog ram 
section transmits program material from 
tuner, records, or tape, to one, several, 
or all pickup areas. The point in com
mon is the key on the control panel 
which is arranged for certain interlock
ing functions. 

Since the several channels are identi-

B+ 

Fig. 3. Typical microphone and signal button 
mounting located in one of the day rooms. 

cal to the point of their combination at 
the control panel mixing network, only 
one channel of the pickup section will be 
described. 

Microphones selected for use in the 
pickup areas are of the cylindrically 
cased dynamic type having excellent 
transmission characteristics. This micro
phone was chosen because of its rugged 
design which would resist mechanical 
abuse and its small size which permitted 
it to be enclosed in a deep Condulet, as 
shown in Fig. 3. All wiring was run in 

22,000 

PIN DESIGNATION 

1 FROM PICKUP UNE 
2 FROM PICKUP LINE 
3 FROM K1 (TO RELEASE) 
4 SIGNAL P. S. TO GROUND 
5 TO 2U (AMBERILAMP 
6 TO BUZZER 
7 TO 2H (REOI LAMP 
8 FROM K1 (TO RELEASEl 
9 

10 FROM SIMPLEX 
11 6 .3 V HEATER 
12 6.3 V HEATER 
13 8-
14 8+ 

Fig. 2. Schematic and genera l appearance of one of the Channel Identification Amplifiers. 
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rigid conduit and cast fittings. The Con
dulet which houses the microphone has 
a number of holes drilled in the end ad
jacent to the diaphragm end of the 
microphone. The cast cover is attached 
with Allen-head screws. Every effort is 
made to keep the equipment operative in 
the face of severe mechanical abuses. A 
microphone has been known to with
stand being repeatedly struck by a chair 
used as a club. 

The microphone feeds a preamplifier 
followed by a gain control and a booster 
ampli fier. The output of a booster ampli
fier leads into a I-to- l ratio line-isolat
ing transformer, the line side of which 
is center-tapped for line simplexing pur
poses. The gain control is adjusted to 
produce a maximum level of + 8 VU on 
the telephone line. The steel housing en
closing the preamplifier and booster am
plifier also encloses a speaker amplifier 
for the talk-back section as well as power 

Fig. 4. Arrangement of mixer pots, signal lights, 
and the key switch for a single channel unit of 

the control console. 

supply and signal transformer for the 
simplexed alarm circuits. The amplifiers 
have been standardized as plug-in units 
of a type in common use in the broad
cast industry. The preampli fier and 
booster amplifier are identical. The 
chassis carry Cannon DPB-type plugs 
to permit the quick replacement of the 
amplifier with a spare in the event of 
fai lure from any cause. They have a 
gain of 40 db each and output power of 
+ 18 dbm with less than 0.5 per cent 
total harmonic distortion over the range 
of 50 to 15,000 cps. They have a signal
to-noise ratio of more than 80 db and a 
frequency characteristic flat within 2 db 
over-all from 50 to 15,000 cps. Input and 
output impedances are 150 ohms, stand
ard throughout the system. The ampli
fiers are equipped with push buttons to 
permit reading the cathode current of 
each tube on a test meter for a quick 
check on performance. 

Other types of amplifiers have been 
tried and have not proven economically 
suitable in view of the high cost of main
tenance and slow servicing involved. A 
24- to 48-volt secondary of a bell-ring
ing transformer mounted in the amplifier 
enclosure is connected, one side to 
ground, the other side to one or more 
normally closed contact pushbuttons in 
series, thence to the center tap of the 
line winding of the line-isolation trans
former. This simplexing of the alarm 
circuit is completed by a similar trans
former at the control room end in which 
the center tap of the line winding is con
nected to a. back contact-type relay in the 
CIA amplifier, thence to ground. The 
resulting closed circuit does not produce 
any hum on the pickup line because of 

the excellent balance of the two trans
formers . The depression of a pushbut
ton, the blowing of a fuse, the malicious 
killing of the a .c. supply line, or cutting 
of output fine wires, will interrupt the 
signal current over the line resulting in 
the release of an alarm relay in the CIA 
ampli fier and the lighting of the channel 
identification lamp on the proper control 
panel apparatus unit. T his simple fea
ture has proven of considerable value. 

Since the first installation was made, 
the control unit has been standardized 
in a 30 by 8~ in. panel on which is 
mounted the sensitivity control at the 
top, the mixing pot at the bottom with 
the signal lamp and control key in the 
center. Its layout is shown in Fig. 4. 

System Functions 

Reference to the transmission system 
block schematic, Fig. 5, will show the 
circuit relationships in the apparatus 
control units which are the dashed-line 
enclosures at the right. Channel 1 has 
the transmission path · from C. through 
1(, shown by a heavy line. 1(, (the con
trol key) is in its normal or center 
position for this function. In Channel 2 
the path through the key is indicated for 
the talk-back function. In this position 
the key is held down in a non-locking 
position. Only in this position is the 
pickup line interrupted. The third, or 
locking, position of the key, is shown in 
Channel 3, starting at the left side of 
Network 3 and passing from the right 
side of 1(, to the lower right output from 
the key. In this locking (program) po
sition, the pickup circuit remains ' oper
ative so that while program material 
may be transmitted to the loud speaker 
in the pickup-area, the program and any 
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2 PAIR IN TELEPHONE CABLE 
REQUIRED PER CHANNEL 

NOMENCLATURE 

PMA 
BA 
MA 
SPA 
CIA 
PS 
M 
PB 
LS 
N1 
NET 2 
NET 3 
NET4 
NET 5 
P1 
P2 
P3 
P4 
P5 8 P6 
T1 
S1 
K1,K2 , K3 
01 "02 
C1 a CZ 

PRE -MIXING AMPLIFIER 
BOOSTER AMPLIFIER 
MAIN OR LINE AMPLIFIER 
SPEAKER OR POWER AMPLIFIER 
CHANNEL IDENTIFICATION AMPLIFIER . 
POWER SUPPLY 
MICROPHONE 
PUSH BUTTON 
LOUDSPEAKER 
MICROPHONE MIXING NETWORK 
11 BRANCH 150./\ MIXING NETWORK 
11 BRANCH 150" BRANCHING NETWORK (3W) 
5 BRANCH 150tl. BRANCHING NETWORK (3 w) 
5 BRANCH BRIDGING MIXING NETWORK (1W) 
1501l. BRIDGE T ATTENUATOR (TYPE T -330·1<) 
150n L.. ATTENUATOR 
1501l. BRIDGE T ATTENUATOR{TYPE T-330-K) 
5000.1\. WIRE WOUND POTENTIOMETER 
1S0.n.. BRIDGE T ATTENUATOR (TYPE T-330'K) 
120V/24V 2SVA TRANSFORMER 
WE TYPE 2 LAMP, 47SOCKET. 72 CAP 
WE 2AAB TELEPHONE KEY 1510-615) 
WE TYPE · u· RELAYS (IN CIA) 
600/1S0n LINE REPEAT COILS (30-1S,OOO'V) 

~~~~~E S~~~L1ES [Eg) 
(1) FOR CiA 
(2) FOR EACH MONITOR GROUP 
131 FOR EACH UTILITY GROUP 
(4) FOR EACH PMA-MA GROUP 

NOMENCLATURE 

-++- LINE JACKS -NORMALED 

----4 TERMINATING JACKS 

~ BRIDGING JACKS 

+-- DIRECTION OF FLOW 

Fig. 5. Block schematic of complete Security Sound System. Channels 1, 2, and 3 have three different modes of operation shown in heavy lines. 
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other sounds originating in the area are 
transmitted back to the control room 
monitor speaker. This does not produce 
a feed-back condition as might be sup
posed but has proven to be a very valu
able device in the observation of pickup
area activities since it is usually as
sumed by the occupants of the area that 
they cannot be heard while program 
material is being received. 

The lower left output of K, feeds 
through p, which is a bridged-T atten
uator of the type commonly used in 
broadcast consoles. TIlls is a ISO-ohm 
device 'feeding into Network 2, an im
pedance-matching mixing network, the 
output of which feeds the necessary 
booster and speaker amplifiers in the 
control room. This circuit procedure 
has been followed because of its proven 
transmission effectiveness in broadcast 
equipment. 

The booster amplifier in the control 
room is identical to the unit at the 
pickup point. The line amplifiers shown 
as MA in Fig. 5 and the monitor speaker 
amplifiers shown as SPA are identical 
units _ and are assembled on individual 
plug-in chassis of slightly larger dimen
sions than the preamplifier-booster am-

' plifier. They have a gain of 50 db with 
less than 1 per cent r.m.s. harmonic dis
tortion at 8 watts output over a range 
of 30 to 15,000 cps. Their signal to noise 
ratio is greater than 60 db and input and 
o':tput impedance is 150 . ohms. At this 
point it is to be observed that the power 
supplies at all pickup points and for con
trol room amplifiers are also plug-in 
units. They have the same structural 
features as the line amplifiers mentioned 
above. Standardizing on two types of 
amplifiers and one type of power supply 
throughout the entire system has made 
possible a minimum of spare equipment 
for emergencies and a simplicity of serv
icing by non-technical personnel. 

If a circuit goes dead, it is only nec
essary to replace amplifiers with spare 
unit3 to restore it to operation. Appara
tus removed from service is checked by 
technical personnel and becomes avail
able as a replacement unit for the nex~ 
emergency. 

Talk-Back and Program Section 

A microphone of the same type as 
employed at pickup-areas is used in the 
control room. It feeds into a preampli
fier, main gain control and line am,plifier 
delivering +8 VU through normalled 
contacts in a master key to a bus com
mon to all control-unit keys. Since only 
one control unit will normally be oper
ated to the talk-back position at a time, 
no transmission mismatch will result. 
For general announcements the control 
unit keys are operated to the "program" 
rather than to the "talk-back" position 
and the master key is operated, substi
tuting- the program Network 3 for the 
common bus to preserve good trans
mission characteristics. 

As mentioned previously, the speaker 
amplifier SPAin the pickup-area is a 
plug-in unit with 8 watts maximum out
put. It is connected to one or two loud 
speakers located in corridors where 
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sound mav be heard in a number of 
cells, in d~y rooms and dormitories, or 
in attendant offices depending upon the 
method of operation of the particular 
institution. The loud speakers are me
dium-quality 8-in. permanent-magnet 
units enclosed in boxes recessed into 
walls or ceilings in new institutions. In 
existing buildings I the speakers are 
mounted in sloping-faced cabinets made 
of VB-in. plywood with the speaker open
ing covered by a protective grille. The 
loudspeakers employed in the control 
room are high-quality, high-efficiency 
units since it is desirable to observe as 
wide a frequency range of picked-up 
sound as is possible. This has proven a 
wise choice in that even the high pitched 
squeal of iron bars vibrating under the 
sawing effect of dirt-impregnated yarn 
has been heard. 

Transmission Characteristics 

The pickup system has been designed 
to provide an over-all frequency range 
in excess of 50 to 15,000 cps with har
monic di-stortion not to exceed 2 per cent 
and a system signal-to.noise ratio of 
better than 60 db. Since pairs in tele
phone cable distribution plant are used 
for transmission in both the pickup and 
talk-back directions, signal levels have 
been limited to those commonly em
ployed for program channels as stand
ard telephone company practice. 

Mixing and branching networks have 
been calculated to present minimum 
transmission losses with best transmis
sion efficiency. 

Three sources of program material 
are provided and are optional at each 
institution. They consist of a rack
mounted AM-FM tuner of high quality, 
a three-speed turntable of the best qual
ity commercially obtainable equipped 
with reluctance type pickup and equal
izers, and a high-quality tape recorder 
which is also rack-mounted. The re
corder is also arranged through a simple 
delay circuit to start shortly after an 
alarm signal is received. This recorder 
is bridged across the conb'ol-room am
plifier equipment to record any disturb
ance occurring throughout the protected 
portion of the institution. The delay fea
·ture is disadvantageous in that it does 
not permit recording the initial period 
of the disturbance, but this was not 
found to be undesirable since the re
corder would not get in,to operation for 
an appreciable period of time and would 
miss the initial impact in any case. By 
retarding its start several seconds a. 
great deal of wear and tear due to false 
alarms has been eliminated. The opera
tion of the tape recorder provides a rec
ord of all of the events associated with 
a disturbance and makes possible a re
view of the incidents after the disturb
ance is over. This review will disclose ' 
supplementary problems that occuned 
in the disturbance, errors in handling 
the disturbance, and many other details 
which may be 'corrected in the future. 
The tape recorder may also be used for 
the recording of general announcements, 
instructions or program material which 
can be recorded and edited for later re-

lease or under specific conditions. 
A jack bay is provided in the control 

room cabinet to permit some circuit 
flexibility and testing. 

Operation 

There are no controls accessible in 
the pick-Up area to anyone except serv
icing personnel. The main control pand 
located in the control room is manned by 
personnel assigned to supervise move
ments of either operating or confined 
persons, a guard, or in larger institu
tions a trained technician. Several sys
tems are in the process of installation in 
California at the time of writing. They 
range from eight pickup circuits to forty 
pickup circuits per system. Since the 
usual large broadcast station studio con
sole has a maximum of eight mixer cir
cuits which are not all used simul
taneously, it may be observed that forty 
channels under continuous simultaneous 
use presents some operating probi-ems. 
In order to assist the operator in main
taining the normal mixer pot settings 
required for individual channel ambient 
noise conditions, an index device is em
ployed. This device is a circular lucite 
disk, with a single radial engraved red 
line, placed underneath the skirt of me 
regular knob. With the red line of this 
disk indexing the average ambient set
ting it is then possible to raise the gain 
of that particular channel to give special 
attention to disturbances or problems 
occurring on that channel. The mixer 
knob may. then be readily returned to the 
indexed setting. 

Ambient conditions change at differ
ent times of the day and a chart can be 
prepared to show the average levels at 
different times of the day to guide the 
operator in consistent operation. Obvi
ously, system gain will be reduced dur
ing daytime activity hours and raised 
considerably during night hours when 
confined personnel are sleeping. A simi
lar indicator is used under the skirt of 
the knob of the sensitivity controls. The 
volume indicator is provided to monitor 
talk-back or program circuits as d~
sired. 

Voltage regulating transformers are 
supplied at institutions which, because 
of their remoteness from urban areas, 
have power-line voltage fluctuations 
which produce a number of problems. 

False Alarms 

False alarms represent a large per
centage of the signals that come in. They 
are not, helwever, the bugaboo that was 
expected. Observation has indicated that 
the slamming of a door, the scraping of 
a chair across the floor and an occasional 
whistle and similar normal noises will 
occur. The levels of these noises will 
generally be above the ambient setting 
of the sensitivity contro!' The lamp sig
nal for the channel is extinguished by 
momentarily pressing the channel con
trol key to the talk-back position. It has 
been found that a thousand false alarms 
are of no consequence if one real emer
gency can be observed at the instant it 

( C ontinuea 0111 page 50) 
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at home with LEWIS C. STONE 

Some thoughts about the tape recorder-which is apparently here to 
stay-and methods of using it in a comprehensive home music system. 

THERE IS, BY INFERENCE, a legend inscribed on the chassis 
of your main audio amplifier whi«h can be responsible 
for a certain facility in introducing a tape recorder into 

your hi-fi system. That legend is neither declamatory nor 
exclamatory, but stimulat ing in the sense that it could en
courage an expansiveness in our own capacity to bring yet 
another facet of re-created sound into your life. 

In a word, the legend should be INPUT-but isn't. Instead 
it is a variety of terms, any or all of which are "input" such 
as are marked over plug-in receptacles for tape, television, 
radio, crystal or magnetic pickups. These appear engraved 
or in decal on the skirt plate of the chassis upon wh ich 
are mounted the accoutrements of your "department of 
amplification." In words of more than one syllable, the input 
insignia on your power amplifier are the opposite numbers 
of the output indications on many (in fact, most) latter 
day tape recorder panels. 

In this season's crop especially, tape recorders incorporate 
external amplifier and external speaker outputs as well as 
microphone and radio phono inputs. The latter inscribe 
electronically · the sound ' picked up from radio tuner or 
phonograph records; the former play it back through the 
speaker in your own audio system, after it has been made to 
lift up its voice by a thorough indoCl'ination in the laws of 
expansion and intensification as they are demonstrated 
through the power amplifier. It is in the latter that both 
volume and range are enlarged upon and magnified, much 
as a photo enlarger might bring out and make clearly v isible 
any detail inherent in a small photo negative. But detail 
there must be, else its lack will sorely be magnified by the 
enlarger. So it is with hi-fi audio ; the good signal is brought 
up to be better, the poor signal also is brought up, but for 
worse. 'Tis in the nature of high-fidelity instrumentation 

Fig, 2. Inputs on the face of this tape recorder handle microphone, 
radio, and phonograph. Output marked External Speaker feeds to 

amplifier input marked Tape in Fig. 1. 
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Fig.!. In this "switchboard of home entertainment, six input sockets 
give your audio system extreme flexibility, accommodating Picker
ing pickup in Mag-7, GE and Audax in Mag-2, crystal in Xtal; in 

addition, there are radio, television, and tape recorder inputs. 

to accommodate good or bad signal, impartially, but with 
what partisan results! 

Why a Tape Recorder? 

With the tape recorder, the OpII110n is widely held, the 
family can express itself to the outside wo~ld by "output" 
of home life events and occasions. It can be said, if the 
amplifier is the heart of the home audio system, that the 
tape recorder is as the brain. It does h<J-ve the facility (we 
almost said "faculty") of total recall. Naturally, for it plays 
back what is there, recorded at will by its operator. 

The tape recorder also has the facility of total amnesia. 
For the operator can plow-in (by electromagnetic erasure) 
the lush tonal crop of a ninth symphony by a Beethoven, 
and on the very same stretch of magnetic tape surface in
scribe in its stead a nine-day wonder top-hit pop tune. And 
in turn, this can be chuted down the amnesia sluice-way and 
replaced with that new-born babe's new-found voice, or the 
babble of a children's birthday party. Also, perhaps with the 
aid of a Cousino loop (see NEW PRODUCTS, March, 1954) , 
the at-home review of school lessons, mathematics coaching, 
diction and language training-and just plain for-the-fun
of-it tape-ups of the odd, the vagrant, the poignant moments 
that occasionally and unexpectedly occur in the most hum
drum family life. 

And what recording device, other than precisely the tape 
recorder, has as much the equivalent of (shall we say) 
"sentiency"? In its electronic way, it is superior in arnnesia
bility to the normal human brain, which as we all know is 
a kind of palimpsest of bagatelles and fragments, today's 
notions overlaying those of yesterday, with never a can
cellation, our analysts tell us. 

The tape recorder can be aU things to all people. To each 
every machine brings many uses, whethel' it be as a school 
teacher or student; hi-fi addict purely, preoccupied with 
concerts and disc recording; or a "gagster and prankster" 
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Fig. 3. The audio system that grew. 
This is the plan for a specific 
home installation, but any other 
combination of makes and types of 
equipment could be connected to
gether in a similar manner to give 
great operating flexibility and a 

wide variety of audio services. 

I 

MIC. 

CONRAC 

TV 

FISHER 

AM·FM 
TUNER 

TRANSCRIPTION 

TURNTABLE 

RECORD 

CHANGER 

MAGNECORDER 

? 

MARANTZ 

CONTROL 

UNIT 
HIGH FREQUENCY 

POWER AMPLIFIER 

LOW FREQUENCY 

POWER AMPLIFIER 

JIM LANSING 
TWEETER 

TAPE 1--------' CLOCK 

RECORDER 

playing back covert tape-takes of conversations and ha
rangues inane to the point of nonsense (if nothing worse) 
by the very unwittingness of the participants. And to every 
user are available accessories that operate to record "ab
sentee' programs, and others, of which more later. 

Now what are the "terms" one must exact from a tape 
recorder to achieve the desired end results? You have very 
likely left a hole in your present audio system in anticipa
tion of getting one. You have your choice of all-purpose 
portables with one head for erase-record-playback; and 
more comp1ex ones with as many as five heads to permit 
in addition to the standard functions, playback of a delayed 
broadcast whilst recording an incoming program on the 
same tape, with operation on either single or dual track. 
Also, you can savor tape recording and playback speeds 
from 3% inches per second through 70 and up to 15 inches 
per second, with correspondingly higher fidelity playback 
sound. 

Your ampli fier has its complement of input connections, 
similar to those shown in Fig. 1, for example. If you choose 
one of the moderately priced portable variet ies of tape re
corder, with its own speaker built in, you can shunt the 
playback sound through your power amplifier into the main 
hi-fi speaker. You do this when you "feed" the output of the 

Fig. 4. Family tree of this audio system shows a blue-blood streak in 
quality of components. In addition, there is a portable tape recorder 
worked by an automatic 'timer to facilitate home review of school 
work, using tape pre-recorded from text books and special assign-

ments. 
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tape recorder (marked EXT SPKR in the companion photo
g raph, Fig. 2) to the input of your amplifier (marked 
TAPE) and thereby bypass (if you like) the smaller speaker 
that comes as original equipment with the tape recorder. 
You will then hear the results of your recording efforts on 
more of a hi-fi plane through your audio system. 

Other Voices 

Just as soon as you have gotten your new tape recorder 
within range of your 30- to 15,000-cps audio system, the 
temptation may be stronger than you can resist to "play 
broadcast" with yourself. To rush an impression- but quick 
- onto those reels you will talk, hum, sing, whistle and 
strike other odd tonal attitudes before the stock mike. You 
will hold it before the speaker cabinet (to which are hooked 
up your tuner and record player-earl ier members of the 
audio fraterni ty you have organized in your home) to pick 
up a fanc ied radio program or two, with the unavoidable 
trimmings of external noise alighting g ratuitously upon the 
sensitive magnetic tape, for such is the fate of recordings 
made via the non-selective microphone cum loud-speaker. 
And lo! you play it back, and all of everything comes back, 
even to the scraping of that chair as you slid along on it 
to get the mike closer (but not too close) to the broadcast 
sounds emanating from the speaker. 

This is "fidelity" with a vengeance; neither is it exactly 
hi, nor quite properly low. It is what might be called the 
consequences of a "casual pickup of programmage"-to 
coin a situation by fabricating a phrase. 

To get beyond this first fever of tape reconl-itis may take 

THE DETAILS OF THE SYSTEM 

Identification of the units of the "all-out comprehensive 
home audio system with tape recorder, shown in Figure 
4 at left: 

Tape recorder is two-speed Magnecord, Model PT6-
VAH, 7 - inch ree ls. 

Speakers are Jim Lansing : Mode l I 30-A woofe r; Model 
17S-DLH tweeter; with crossover network N-1200. 

Record turntable is Rek-O-Kut T -12, 3-speed, man
ual; with Gray 108-B viscous damped tone arm . GE 
Magnetic cartridge . Power amplifier is 30-watt Mcintosh 
A- 1 16, extended range; preampl ifier de l ivers 4 volts, 
full-range equalization; powered from main amplifier. 

Microphone is Electro-Voice Model 630. 
Tuner is Fisher, Model SO-R, FM-AM. 
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Fig. 5. Top left is the rear panel of a tape recorder amplifier, carry
ing plug-ins of cables connecting to power and preamplifiers at 

right. See t.ext for details. 

a bit more of time than less. But then-then are you most 
apt to be ready at least to apply sound to tape with an in
creasing selectivity. And with better results, too; because 
you have also been going through a process of learning 
technique and, as well, the possibilities and limitations of 
what you are by now calling your "new medium of self-
e..xpression." . 

You may prefer to hold on to the "first edition" reel of . 
tape (see above) as a documentary of your first moments 
with this delightful additive to your audio system, loath to 
begin economizing on tape at the expense of erasing that 
particular one and I-e-using it for something less memorable 
and unique. And when the initial incandescence wanes, you 
can then proceed with greater circumspection and your 
choices are more likely to stay with you as enduring "se
lections" in your growing library of self-recorded tapes. 

A library this, which could conceivably greatly enrich 
you not alone on a musical plane, but as well your store of 
knowledge through direct experiences with the live record
ing of events and circumstances in current history; politics, 
economics, business, the sciences, music, religious services, 
the humanities, theatre-to mention a many of the greater 
mass of learning- all of it, possibly, taking the clear voice 
of orig inal author ity after authority as each clarifies his 
special subj ect for, semmingly, you alone. 

Enchanted with the medium's possibilities, you may even 
take the trouble to speculate on what it might mean to us
the nation's morale (if invention were not such a lazy drab, 
you said)-if we could today summon up Lincoln's voice, 
or Washington's. Which is but one of many a simi lar query 
that need be asked but once, to open out all the stops on the 
prospect that may lie ahead for those of us who today take 
the trouble wittingly to stop time in its flight, and to im
print on magnetic tape the imperishable thoughts of perisha
ble, mortal minds and voices as they throw off for us the 
luminous energy of great idea, invention, discovery. 

It is quite possible to garner up such a collection of 
"originals" by those who seek communion with the great 
men of our time. We don't know for certain who of the 
living well-knowns will stand great in the years to come; 
but not all the dead well-knowns are great, nor are the 
greats all among the dead. 

If we are eclectic enough in our cho ice, if we "play the 
field" for suspected enduring greats among our contem
poraries, then the ear of future generations may at will 
pick up the voices of those who have grown in stature with 
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the passing years- voices beamed from a real of tape of 
your bequeathing and holding (almost imperishably, by 
today's tape standards) the gist, the nut, the substance, of 
the cultures of our own day. On a more personal level we 
can, by the same token, reach out to our descendants, leav
ing for them a heritage of "family albums" built with the 
vocal chords of infant and grandparent; offering no less 
presence than, say, a Kodachrome picture, and with greater 
impact-by ~ number of light years greater, it may be. 

Family Entrance 

On a "per diem" level, we have a communication from 
reader Carroll (Lond Island) along the lines of fami ly ex
periences witl1 the tape recorder as a part of tile home audio 
system. Recording requirements have reached a point where 
they now embrace participation by the entire fam ily, espe
cially a son in college, a daughter in high school. Both 
of them have learned their subj ects better by having learned 
to use the tape recorder as their personal educational tool , 
at father's urging, himself a knowledgeable audio-ist. 

Such uses have meant the development of an auelio sys
tem that at first glance may appear to be on the elaborate 
side. (Block diagram, Fig . 3). But remembel- that the com
munication we report here describes a process o{ expansion 
over several years. Weare told that the system grew, 
organically-sprouting now this and now that accessory or 
major addition-as more of the tape recorder's capacities 
could be brought to serve a family growing in numbers and 
in perception. This audio system now represents final 
choices in tuner, preampli fie r, power ampli fier , 3-speed rec
ord turntable and automatic changer, speakers, two tape 
recorders (one an early Brush single-speed portable). 

Fig. 6. Three basic types of cable connectors used in hooking up 
components of audio systems. Structural details and internal wire 

connections are shown in Fig. 7. 

Fig. 7. Details of the 
three common types of 
connectors used in 
home and professional 

equipment. 
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The "Hitch Parade" 

For a comprehensive, sort of photo
graphic 3-dimensional block diagram of 
the entire ensemble, we managed to take 
a shot while a similar audio system was 
on a pre-installation bench test. As many 
interconnections are shown as were pos
sible, without strangling the units to 
canfusion and invisibility in a net of 
nooses, loops, and coils of zipcords and 
shielded cables. (Fig. 4) Description 
of the components shown appears later 
in the article. 

All the tape recorder-amplifier hook 
ups you will ever need to deal with are 
shown in a close-up of the essential areas 
of aut put and input and their designa
tions on tape-recorder amplifier, outside 
preamplifier, and outside power ampli
fier (Fig. 5). Not shown is the hook up 
to speakers . But it is understood, is it 
not, that all roads lead to the speaker 
voice coil, once the leads from the tape 
recorder go where they should on the 
preamplifier; from there another set of 
hook ups do business with the main 
amplifier, which in turn encourages the 
speakers to have their say. Since the 
speakers are already conneded to the 
amplifier which also carries the input 
from the tuner, there is no need to show 
it too, at this point. 

Since, in short, the audio system is 
already set up in its working clothes to 
take the tape recorder and its train of 
electronic impulses unto its db-watt
ohm caparasoned formulary-all you 
need to do is spell out the linkages af the 
haakups shown in said Fig. 5. There you 
can see for yaurself that, of the three 
basic types of circuit cannectars (shawn 
photographically in Fig. 6 and with 
campanion structural drawings in Fig. 
7) these details: That, for instance, jack 
to input # 1 on the preamplifier unit is 
served by the pin type 'plug shown at 
the top in Fig. 6. This connector's lead 
gaes to the 600-ahm output where it is 
shown an the back panel of the tape 
recorder as in Fig. 5, and where a 
three-prong plug, shown on the left in 
Fig. 6, is required. Also necessary is a 
caimection fram the auxiliary output (or 

Fig. 8. Recommended method of connecting the 
output of a tape recorder amplifier to the in
put of a typical hi-fi amplifier. This method 
eliminates the output transformer in the re-

corder and usually gives better quality. 
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detector autput, if there be ane), using 
the pin plug, to the BRIDGE input an the 
recorder, where a telephane plug is de
manded. 

With this particular equiment, pawer 
is fed to the pre-amplifier by a cable 
with an octal plug an the main ampli
fier ' end, connecting the ather end to 
the preamplifier, seen in Fig. 5. Also. 
visible there is the plug-in of a.c. power 
line fram amplifier into a.c. plug an 
the preamplifier; and the a.c. pawer lead 
fram the preamplifier which shauld 
cannect into. the a.c. hause outlet. Zip
card runs fram pawer amplifier to. 
crassaver netwark, to. waafer, to. 
tweeter (which units are shawn in the 
aver-all phata af the system, Fig. 4) . 

The Tape is Not Red .•• 

Camplex mechanism? The tape re
carder is, rather-with a veneer af sim
plified mechanica-electranic cantrals. In 
additian to. valuminaus circuitry, an ap
preciatian af its structure will perhaps 
be yaurs if yau take time aut to. study 
the underside af yaur awn cantrallable 
memary device. The warks, as yau will 
see, are replete with carefully engineered 
small parts, ranging fram suitable 
bl'akes to salenaids; matar, capstan, 
switch, flywheel, clutch, spring-all al'e 
there-nat to. mention the record-play
back head, erase heads, input and output 
receptacles, etc. 

Among the portable types that have 
come to. our notice, we have ro.om in this 
111onth's communication for only one: 
the Revere Model T-lO. This 2-speed 
recorder is submitted as having a fre
quency range of 60 to 15,000 cps, plus 
or minus 3 db at 70 inch tape speed; and 
plus or minus 3 db from 80 to 8,000 cps 
at half the speed. Wow and flutter are 
a barely perceptible 0.3 per cent. You 
will just abaut be able to hear a toler
able 0.5 per cent flutter, although in top 
grade professional tape GOnsoles this 
could be a low 0.1 ar even less. 

Distortion on the T-lO is said by Carl 
Vi. Claras, head of saund engineering 
at Revere, to be 0.65 per cent at normal 
levels; the reproducer head delivel's 
about .001 volts at the frequency af ma.'C
imum voltage. The signal-to-noise ratio 
is 50 db from 3-per-cent distartion point. 
In order for the instrument to have such 

' a ratio, the relative input noise of the 
amplifier (which delivers 50 watts) 
must be less than 5 microvolts. 

And when it comes to equalizatian, 
you may be surprised to learn that a 
tape recorder amplifier (original equip
ment, that is) is different from any 
other. The frequency response fram a 
magnetic tape head is anything but flat; 
with a curve that laoks like a mole-hill , 
the low end falling off slawly, the highs 
dropping off very rapidly. This defi
ciency in the head must be offset in the 

amplifier by making its response the in
verted curve of the tape head respanse. 

So there are problems peculiar to tl1e 
packaged recorder, whose design is such 
that it is most convenient to drive th'e 
head, in recording, from the output 
stage. As a result the input signal must 
be kept as clean as possible with nega
tiv€ feedback. 

If a gaod hi-fi amplifier is intraduced, 
it can be driven fram the 3.2-ahm ex
tension speaker jack, cannected to. the 
phano af hi-level input af a hi-fi ampli
fier which haS, of caurse, the advantage 
of mare .than several watts of clean out
put and is, naturally, supe . ar in speaker 
damping. Recammended far cases where 
a 600-ahm line is used and the 3.2 ahm 
output af the recarder may laad it dawn, 
is inclusian of the circuit af Fig. 8. This 
shauld g ive a rise af 1 db at the low end. 

Anather madel, T -11 is in the warks. 
(Fig. 9). This cansists af a lO-inch 
tape transpart and amplifier anly, de
signed far custam installatian, what with 
the build-in of tl1at 600-ahm autput far 
cannection to. hi-fi pawer amplifiers. 

Mare an tape recarders and the sev
eral basic variatians af haak up to. hi-fi 
hame audio. systems will appear in fu
ture. And, as always, what aur readers 
may have to. sayan the subject is wel
ccme far possible publicatian in "at hame 
with AUDIO". 

Credits 

Material helpful in the preparatian af 
this manth's study an the place af the 
tape recorder in the hame audio. system 
is acknawledged with thanks to. the fol
lawing firms in alphabetical arder 

Ampex Electric Carp., Amplifier 
Carp. af America, Beam Instruments 
Carp., Bell Saund Systems, Berlant As
saciates (Cancertane), Electro-Vaice, 
Inc., Harvey Radio. Ca., Pentran Corp., 
Presta Recarding Carp., Revere Camera 
Ca., Three Dimensian Ca. (TDC), 
University Laudspeakers, Inc. 

Fig. 9. New model of home-type recorder made 
by Revere, the T-ll . Note the 10-in. reels, 
which make the unit suitable for long-period 
recording, such as a full symphony, opera, or 
-possibly-a sporting event or a lecture. 
This model consists of tape transport and 
amplifier only, being designed to be integrated 

into the home system. 
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Building Your Own 
Hi -Fi Furniture * 

IRVING GREENP ~' and JAMES R. RADCLIFFE ':::::::' 

In three parts-Part 3. Concluding this series on the tricks and short cuts in the construction of 
cabinets for home music systems. In this article the authors cover fastening methods, plywood edge 

camouflage, and hinges. 

THE SCREW-FACTS AND FIGURES 

No other fastening device is as effective as the screw in 
creating a secure, solid bond between two pieces of wood. 
The types of screws used in cabinet work fall into two classes 
-the wood screw and the machine screw. The latter is used 
exclusively for mounting loudspeakers and securing draw 
pulls and knobs. It is also used to secure the chass is tuner 
or amplifi er chassis to the shelf. 

Wood screws are available with round, flat, or oval heads. 
The round head is used in cabinets only for special work 
while the flat and oval heads are used extensively. The di
ameter of the wood screw is designated by number, as #8, 
# 10, # 12 etc. The larger the number, the thicker the diam
eter of the screw. Thus a 10 x 10 screw would be 10 in. 
long by 3/ 16 in. in diameter. Incidently, the number 10 
screw is the most widely used for ~-in. work which most 
frequently applies to the backs of loudspeaker enclosures. 
T he best method of insert ing a screw into the work is to 
dri ll a pilot hole (slightly less than the diameter of the 8crew). 
This makes it easier to drive the screw and prevents the head 
from twis ting off. After a pilot hole is dr illed, countersink 
the hole to form a V -shaped contour, so the head of the screw 
will be flush with the surface of the wood. Screws holding 
the backs of speaker cabinets should be spaced closely to
gether. Every 4 to 6 inches is not too close, but never further 
apart than 8 inches . The job is a simple one if an automatic 
screw driver or a brace and screw-bit is used since the 
scre'ws are quite long and a regulation screwdriver can 
prove to be somewhat ti ring. 

Mounting a loudspeaker to a baffle board should never be 

* Excerpted from the book "The High Fidelity H andbook" 
by Irving Greene and James R. Radcliffe, to be published in the 
fall of 1954 by Crown Publishers, Inc. 

** 17-49 166th St., Whitestone 57, N . Y. 
*** 170 T win L ane North, Wantagh, N . Y. 

~~m 
PAINT 

(Al (B) 

• HARDWOOD '- HARDWOOD 

(D) (E) 

11 

7 

6?-~=t 
leur OUT. ATJ 

45 · ALONG 
LINES 

STEP 1 

done with wood screws. The proper type of fastener is the 
flat-head machine screw or carriage bolt with lock washer 
and nut. One other alternat ive fastener is the itT" nut and 
round or hex head machine screw and lock washer. The use 
of a lock washer is most important because of vibration. 
Nuts should be twisted as tight as possible over the lock 
washer making a semi-permanent bond. For this reason, 
wood screws are undesirable for use to mount the loud
speaker. T here have been cases where a speaker has dropped 
to the bottom .of the enclosure after the wood screws worked 
loose. The speaker should be mounted as snugly to tl1e baffle 
board as is possible. 

~
' ".J'.: ~.~ 

. . , ' 'if 

, 

Fig. 2. Three typical bail pulls commonly used on traditional styles 
of furniture. (Courtesy National Lock Co., Rockford, III .) 

Camouflage 

Exposed screw heads can be c.overed up with one of the 
many types of wood fillers and putties on the market. Some 
are available in colors to match woods such as mahogany, 
oak, and so 0 11 . The pre-drilled hole should be countersunk 
with a tool that makes a V just a bit larger than the screw 
head so there is ample space to place putty or filler over the 
screw head. Then, using a putty knife (spatula) apply the 
the mix ture, pressing it in firmly at first and then building 
it up to the surface. After it has hardened, it should be 
sanded smooth prior to applying the final finish to the sur
face. 

A somewhat more complicated method of camouflage is 
to cut a wood plug or dowel the size of the screw head and 

(e) 

~~~ 45 ' >-. 
BEVEL 

(F) 

GRAIN 

D~OIRECTION 
"16 , __ -" L ' ... 

GLUE IN PLACE 

Fig. 1. Plywood edge treatment shown 
in detail. (A) is the simplest, with the 
wood being sanded thoroughly and 
painted to match the face veneer. (8) 
shows a hardwood strip glued and nailed 
to the edge, sanded before finishing . 
(e), (0), and (E) show three methods 
of gluing hardwood strips along the 
edges. All three require the use of power 
tools. (F) senes two purposes-it 
achieves a bevel motif for decorative 
purposes and it simulates a . greater 
over-all thickness of the top. (G) gives 
a similar effect, but permits increasing 
the apparent thickness as much as de
sired. (H) is tricky, and involves the cut
ting of a 90-deg. V groove almost 
through the wood; after steaming, the 
end piece can be bent over and glued. 
The grain pattern thus continues over 

the edge of the panel. 

(G) (H) 
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after the hole has been pre-dri lled, a larger hole must be 
dri lled deep enough to insert the plug and wide enough to 
pass the diameter of the screw head. The plug is then in
serted and adhered with g lue. It is best to make the plug a 
little high and then sand it down flush with the surface. For 
a custom surface fini sh it is best to cut the wood plug from 
matching wood. The dowel can be used where the surface is 
to be painted or lacquered a solid color. 

Perhaps the best way to camouflage exposed screw heads 

Fig. 3. (Uppe r! . Two types of hinges. At left is a ball tip loose pin 
butt, and at right is a similar hinge less the ball tips. Fig. 4 (lower ). 
Continuous or piano hinge which is available in lengths up to 7Z in . 

and from I 1/16 to 2 in . wide when opened out. 

is not to have any. This is done by inserting the screws from 
the underside of the joint thro~gh a screw block. 

Edge Crain Treatments 

A problem peculiar only to plywood has always been what 
to do with the visible end-grain. The answers can be readily 
seen in Fig. 1. Here are outlined all of the' principal methods 
that have been used by cabinet craftsmen for many years. 
They range from the simplest treatment of painting the edge 
to the addition of a hardwood edge str ip. The determining 
factors of which method you will use depend largely upon 
the tools and equipment you have to work with and the 
amount of t ime and bother you wish to ~ake. . 

A smart and decorative means of concealing end-g rain is 
to use a wood that is in contrast to the rest of the cabinet, or 
a solid wood lacquered in ebony or dark g reen can be fitted 
to a natural finished cabinet along the top and bottom edges 
carrying this motif to the inside surfaces of the cabinet. Con
trast adds interest and style to a furniture piece if done spar
ingly and in good taste. If you wish to use matching wood 
to treat tl1e end-grain, be sure to select a wood type that is 
available in solid wood. For instance, trying to find solid 
wood strips to match Rosewood or Avodire is like trying to 
buy a pair of snowshoes in F lorida. However, if you may 
fall heir to a nice length of "rare" Rosewood or Avod ire, 
the edge grain can be concealed by the method shown at H 
in Fig. 1. Here tl1e edge is wrapped around £r.om the basic 
top or side piece itself. 

Methods of attaching the edge pieces vary. A simple finish 
nail or a combination of nails and glue may be used. This ap
plies especially to edge pieces which a re rabbetted into place. 

Fig. 6. The fully-concealed Soss hinge. 
Method of installation is shown in draw
ings I to 7. Soss hinges come with a 
guiding template, shown at I , which is 
used to scribe the centers for holes. 
Fairly difficult to install , but the fin
ished appearance is well worth it. 
(Caurtesy Sass Mfg. Ca., Detrait, Mich.l 

AUDIO • JULY, 1954 /' 

Furniture Hardware 

The hardware used for music system cabinets serves two 
purposes. First, it is a means of function . . . to open and 
close doors, lids, pull drawers and sliding doors. Second, it 
is a means of enhancing the decorative appearaHce of the 
unit, adding just the proper touch to eliminate the plainness 
and drabness of a large mass of solid wood. In this light, the 
style and design of the hardware determines the period style 
of the furniture. The same cabinet can very well be t1'adi
tio'11a,p with oval bail pulls and modern with smart, square 
satin brass pulls. Typical pulls are shown in Fig. 2. 

Hinges 

T he familiar butt hinge, Fig. 3, is still the most popular. 
They are classifi ed in a dual-dimension for size. For in
stance, a 10 in. wide hinge is 10 in. wide when open full, 
thus it is fo r use with two pieces of y,( in. plywood. The 
second dimension indicates the height of the hinge. For cab
inet work, brass plated butts are used. For the precision fit
ting of a door to its frame, the hinges should be '11wrt-i.sed 
into the mating pieces of wood. To do this, enough layen of 
wood are removed ( 1/ 16 in. or less in addition to the exact 
dimensions of the butt) so the butt thickness fits flush with 
the wood surface. This is done with a hammer and wood 
chisel. The average cabinet door should have two hinges. 
One is located a few inches from the top and the other a cor
responding di stance from the bottom. The hinges are first 
installed into the door ( thi s can be done on the work bench). 
It is then positioned into the door frame opening by wedging 

Fig. 5. Non-mortising type of semi-concealed hinge. Note the manner 
in which this hinge is installed. At the right the door is shown in 

closed, half -open , and fully-open positions. 

it up from the bottom. T hen mark the frame sides with the 
outline of the hinge body and screw hole pasitions. After 
mortising the shape of the hinge, pre-drill the screw holes 
slightly under-sized. With a butt type hinge, the hinge pin 
is always exposed when the door is in the closed position. 
This seems to be the one drawback of this hinge. It is most 
important to have perfect alignment between bottom and top 
hinges, else the door will bind when closing. 

The continuous or piano hinge, Fig. 4, can be used for the 
full height of the door. It is a most popular hinge for lift
lids and full width split doOl's . This hinge presents no align
ment problems as does the butt hinge. The brass or chrome 

(Co~nued ow page 51) 
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Equipment Report 
Leak TL/ 10 Ampli fier-University "Companion" 
Loudspeaker-Ampex "600" Tape Recorder 

OFFERING MANY of the advantages of the 
earlier TL/ 12 amplifier, the new Leak 
TL/I0 brings quality in reproduction 

to the lower-priced field, yet retains many 
of the features which made its bigger 
brother a favorite with British users for 
both home and professional uses. 

Direct comparison between the two am
plifiers will show that the TL/ l0 uses con
tinuously variable tone controls instead of 
tap switches, that it does not incorporate 
the Vari-slope feature-a low-pass fi lter 
with controllable rate of cutoff-and that 
it uses KT -61's in place of the larger 
KT-66's. From the ' standpoint of perform
ance, however, there is not a great differ
ence: the TL/ l0 has an output vf 10 watts 
at 2.5 per cent 1M distortion whereas the 
TL/ 12 has an output of about 14 watts at 
the same distortion figure. 

The TL/ l0 has obviously been designed 
with the American market in mind, for 
while the TL/12 had the typically gentle 
tone-control curves usually found in Bdt
ish-made amplifiers, the ranges in the 

0 ,1 MEG, 

(/) 
(/) 

" III 

Fig. 1. (left, above). Pe rfOi'm
ance da ta fo r the Lea k TL/ I0 

a mplifier. 
Fig. 2. (l eft) . The Lea k ampli

fie r with the control unit. 

0 ,1MEG, 

TL/ l0 are more in keeping with American 
demands. One feature of the new amplifier 
is the addition of two jacks on the front 
panel of the control unit to permit connect
ing a tape recorder into the circuit with a 
minimum of effort, and with the assurance 
that performance will not be affected. 

Circuit Description 
The amplifier is equipped with two reg

ular inputs-pickup and tuner-and with a 
panel-mounted jack for connection to a 
tape recorder. Both of the regular inputs 
are equipped with separate level controls, 
which is particularly desirable in the case 
of the tuner input because at full gain set
ting of the volume control, a signal of 17 
mv. at the input will give a I-watt output, 
and most tuners are designed to provide 
outputs ranging from 1 to 2 volts. 

All inputs pass through both of the stages 
ill the control unit- both tubes being EF-
86's . which are essentially the same as the 
Z-729 previously reported in these pages 
(See "Preamp with Presence," Jan. 1954). 
Frequency-selective feedback around the 
first stage provides the equalization neces
sary for phonograph reproduction, and four 
curves are available-AEs, COL-LP, NARTB, 

and ffrr-78-as shown , in the upper section 
of Fig. 1. A two-terminal strip on the rear 
allows for the addition of another resistor 
to permit matching any usual type of phono
graph pickup. Flat feedback is used for the 
tape and tuner inputs, which are also fed 
to the first stage grid. Response at these 
inputs is within ± 0,5 db from 20 to 20,000 
cps. 

Fig. 3. Schemat ic of the preampl ifier-control unit. 

The tone control circuit is essentially the 
same as the Baxendall arrangement, and 
provides boost at the frequency extremes 
before beginning to affect the ranges adj a
cent to the inflection points. In effect, the 
response at intermediate settings of the 
controls may be approximated by sliding 
the shaded areas of the curves in the center 
section of Fig. 1 to the right or left. In 
usual American practice, movement of the 
tone controls affects the response adjacent 
to the inflection points to some degree with 
even the slightest change, a practice which 
gives rise to some "tubbiness" in speech 
because there is considerable boost at 200 
cps, for example, when boost at the lower 
lows is required. The same effect obtains 
in the high frequencies, and often gives too 
much boost at the tnidd1e highs when only 
the upper highs are in need of correction. 
F1'gll,re 3 shows the schematic for the con
trol unit, and it will be noted that the out
put signal available at the tape recorder 
jack is not affected by the volume control. 
Thus it is possible to adjust the volume in 
the monitor loudspeaker at will or to turn 
it off altogether without affecting the sig
nal fed to the recorder. Tone control ad
j ustments, however , do affect the signal 
being fed out, which is desirable because 
it is often advisable to make frequency 
correction to programs being recorded. A 
socket is provided to permit feeding plate 
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PILOTUNER $179.50' 

I micro·meter I 
The.f&w;:te i~igh I~delity ••.. a prouil achievement ill engineering 
efficiency ':lemp d ot'$ vast e.lectronl~ experience fl)r 34 Y!lars. 

~ .. . . .. 

Armstrong Dual' Cascade Lim~er-:Oiscrimjnatdt cifcuit.on FM: 
~. 

. G1fM~nsitivity better than 1.5 microYolts for 20 dbG<J quieting. 

• AM Sensitivity better than 2 microvolts for 20 db signal-to·noise ratio. 

e" Excl!$iv~ Micro-Meferl'for Laboratory Precision Tuniqg on FM~.and Jit 
., ContinuOll~ variable amplifiedJFC (automatjc,h;equen,cy coritrol~ 
« Two-stage IF amplifier for broad or sharp AM bandwidth with 10Ke whistle filter . 
., co.litete ptofes!~nal Preamplifier and Equalizer wifh3 inputs and 12 Catlfode Followe' " 

Outputs. Dual Equ~lizat~on Switches provide five positions of Treble Roll-off and five 
1B pos~jons Ilf# Bass 1lTurnO\fI[. . 

• PhOns Pre@.!l1pli~er inpll,ts are variable for precise loading of all magnetic or variable 
relul)tance1lartrfdges from 8800 ohms to ' T:OO,OOOohms. 

d for anew coneept of brilliant musical reprtduclion. $,179.50' 
_$~_f¥" 'i c 

PILOT RADIO CORPORATION 37·06 36th ST., LONG ISLAND CITY 1, N. Y. 
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Fig. 4. Schematic of the Leak TL/ I0 power amplifier. 

A C . 
OR SWITCH 

200-250V 

modated by making a simple change on the 
transformer terminal panel. Four other 
changes can be made to permit the use of 
6L6's or KT-66's, but no particular advan
tage is offered in using the larger tubes 
with the supply voltages available. The am
plifier is fused, and a receptacle is provided 
for phonograph motor connection. The com
plete schematic is shown in Fig. 4. 

The TLl lO is neat and compact, and is 
easy to install. As usual in Leak amplifiers, 
the workmanship is impeccable--a feature 
which may only be appreciated in case any 
component ever has to be replaced. But if 
amplifiers were installed so that everyone 
could see under the chas is, many more of 
them would be built like the Leak products. 

and heater power to an external tuner which 
may not have its own supply. 

The power amplifier follows quite closely 
the design of the TL/ 12, but uses KT-61's 
which are similar to the American 6V6, 
although somewhat more linear and having 
greater power sensitivity. The fi rst stage 

i~: a pentode, with feedback from the output 
transformer secondary fed to the cathode. 
The second stage is the phase splitter, using 
the "long-tailed pair" circuit arrangement. 
The output stage is connected in the U!tra
Linear manner, and 8- and 16-ohm outputs 
are available; 4-ohm speakers can be accom-

One-watt output from the pow~r amplifier 
is obtained at full volume-control setting 
from an input of .017 volts at the tuner 
and tape inputs, and from .0027 volts at 
the phono input. At fu ll volume-control 
setting, hum and noise is 46 db below 1 
watt from phono input, and with the volume 
control off, maximum hum and noise is 72 
db below I watt. These figures correspond 
to 56 and 82 db respectively below full out
put-as most amplifiers are rated to give 
a higher numerical value. However, a 50-
watt amplifier wi ll usually not be played in 
the home any louder than a la-watt ampli
fier, so a figure related to some fixed value 
of power output is more indicative of actual 
performance. 

UNIVERSITY "COMPANION" LOUDSPEAKER 
Combining into one modern and attractive piece of furniture 

a small two-way loudspeaker system and an electric clock 
equipped to turn on and off any electrica l device at a pre-set 
time, the new University Companion can serve many require
ments for the home system. The lIn it, shown in Fig. 5, consists 

36 

Fig . 5. The new University "Companion" 
loudspeaker. 

.. 

of an 8-inch Diffusicone and a model 4401 tweeter system with 
an electrical crossover network and a level-adj usting control for 
the high-frequency unit. The low-frequency cone is relatively 
hea~y and is capable of large low-frequency excursions without 
acoustic breakup; it is augmented with the additional radiating 
diffusing rings which distribute the mid-range frequencies. The 
tweeter consists of a driver lInit employing a lightweight phe
nolic diaphragm and a wide angle horn which provides good 
high-frequency distribution. The grilles covering the speaker 
are of expanded ailiminllm, gold finished, and are acoustically 
adequate in addition to being attractive and capable of resisting 
exploring little fingers. 

The Sessions electric clock is wired to a receptacle on the 
back of the unit, and by means of a switch on the front can be 

' set to tllrn on or off any appliance or other electrical unit such 
as a radio or recorder at any time within twelve hours after 
it is set. 

T he Companion is designed ro mOllnt on a bookshelf or table, 
or-with the optionally available wrought iron legs-to stand 
by itself as a piece of furniture. Because of its small size, it is 
considered especially suitable as a second speaker-in a bedroom 
or patio, for example-where the additional advantage of the 
clock would be apPI·eciated. For such a purpose, this reporter 
would have preferred that the front panel control were connected 
as an over-all level control rather than as a means of adjusting 
the r elative balance between the two units, since it is-in Ollr 
opinion-more desirable to adj list a loudspeaker for optimum 
quality of reproduction in a given location and then leave it 
with that adj ustment, making all other tone adj ustments at 
the amplifier itself. However, it is probable that any user could 
readily make that change in wiring if he desired. 

Living "jith the Companion for several days results in the 
opinion that it is capable of clean reproduction and that its fre
quency response is adequate for most applications, considering 
that the very-low frequencies are not present when compared 
directly with a full-size three-way system, as would be expected. 
It is a handsome piece of equipment, and does not engender lis
tening fatigue on the part of its auditors-which is important 
with any loudspeaker. 
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FIRST to give you the real high fidelity of a 
two-way speaker system in a small pack

age-the Jensen "Duette"won your acclaim. 

Now the Jensen Duette "Treasure 
Chest" model is an elegant compliment to 
your decor whether traditional or modern. The 
handsome versatile chest design is avai·lable 
in either selected mahogany or blonde oak 
veneer with genuine matching hardwood trim. 

The "Treasure Chest" Duette fits on 
your book shelf or in a small table area . Meas
ures only 11 " by 23X" by 10" . The "Treasure 
Chest" may be made into a graceful free
standing piece by the addition . of modern 
wrought iron legs-available separately. 

Duette "Treasure Ch.est" gives the full 
performance of the true two-way system with 

. its special 8-inch woofer and compression 
driver tweeter in an unusually compact scien
tifically designed acoustic enclosure. Ideal for 

small space hi-fi system, excellent as an im
provement addition for true hi-fi from existing 
radio, TV, phonograph or tape recorder. Cap
able of adequate bass reproduction even at 
low listening levels. Clean, smooth response 
with the unmistakable presence of the true 
two-way reproducer . 

The Jensen "Treasure Chest" Duette 
in either blo'nde oak or mahogany is an extra-

ordinary'value at $7650 net. 

ST-862 Wrought iron leg set, $4.25 

Also see the "Duette DU-201" in Du
pont Fabrikoid finish at a new low price 

$6250 net. 
And the "Duette Portable" in black 

leatherette carrying case at only 

$7750 
net. 

Jensen has been the world's quality stand
ard in loudspeaKers for more than a quarter of a 
century. 

den~en MANUFACTURING COMPANY 

Division of The Muter Company 
6601 South Laramie Avenue· Chicago 38, Illinois 
In Canada: COPPER WIRE PRODUCTS, LTD., Licensee 

DUETTE DU-201 

DUETTE PORTABLE 
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AMPEX 1/6001/ TAPE RECORDER 
Occasionally referred to in Ampex' own 

literature as a "portable"-possibly because 
it is in a case with handles on it, which is 
the definition used by many-the new model 
600 still remains a true Ampex, only in a 
smaller size. It is available in a handsome 
luggage case, but is also to be offered in 
chassis form alone for those who will want 
to build an Ampex into their home systems. 

The 600 can, by anybody's standards, be 
called a professional machine, for it is per
formance that rates a product, not size. 
And the new 600 certainly performs like 
a professional. Reproduction from a stand
ard Ampex alignment and frequency tape, 
#5563, shows output to be within ± 1 db 
from 50 to 10,000 cps and recording from 
the output ()f an oscillator and playing back 
from the tape shows a response which varies 
not more than 2 db from the 1000-cps level 
from 24 to 12,000 cps, and down only 4 db 
at 15,000 cps. 

The recorder in its carrying case weighs 
only 26 Ibs, and the case carries the power 
cord, and two 7-in. reels. The 600 consists 
of two chassis-{)ne the tape transport unit, 
and the other the amplifier. Molded rubber 
hold-down knobs keep the r eels in place, 
and are easy to use and very effective. The 
recorder is assembled onto a die-cast panel, 
and is of rugged construciton. It uses a 
single motor, with belt drive to the oper
ating mechanism, and the reel spindles are 
shifted slightly to contact the rubber driving 
rollers for the various operating modes. The 
unit will operate either vertically or hori
zontally. 

The amplifier unit consists of two sepa
rate amplifiers-the record section, and the 
playback section. In the former-as will 

bl" seen from the schematic, FIg . 7- thc 
ll'w-level input feeds into the fi rst stage, 
with the line-level input being fed to the 
volume control in the grid circuit of the 
second stage. Two separate controls permit 
mixing of the two inputs. \ lI,I hile normally 
arranged for use with high-impedance mi
crophones, the chassis is provided with a 
punching and suitable wiring to permit the 
installation of an input transformer so as 
to accommodate low-impedance micro
phones-the additional transformer being 
available as an accessory. The fil'st three 
stages of amplification are followed by two 
additional stages which introduce the fre
quency correction required for the record
ing operation, the monitor circuit being 
tapped off ahead of any frequency-correc
tion circuits. 

Since the recorder has three heads
erase, record, and playback-one can moni
tor the actual recording. while it is being 
made, as with most professional machines. 
This requires a separate playback amplifier 
--consisting of two stages with the low
frequency boost necessary for tape playback. 
A switch permits selection of INPUT or 
TAPE to feed the monitor circuit, which con
sists of another amplifier stage and a cath
ode follower. The VU meter is connected 
across the output of the cathode follower, 
and monitoring phones are fed from the 
same point, using a 1O,000-ohm isolating 
resistor. No panel control is provided for 
the playback circuit, but internal controls 
permit adjustment of playback level to 
match that of the input circuit so that the 
monitor and meter can be switched from 
INPUT to TAPE with no change. The bias 
and erase oscillator operates at approxi-

1114 1 ,. 
11 14l 
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Fig. 6. The Ampex 600 Tape Recorder. 

mately 54 kc ; power consumption is 75 
watts when recording; rewind and fast
forward time is 85 seconds for a 1200-ft. 
reel. At the LINE I NPUT jack, .l signal of 
0.26 volts at 1000 cps will give 100 per 
cent modulation; the monitor Gutput for 
the same signal is 1.4 volts into an open 
circuit. 

Aside from its more obvious professional 
uses, this machine would be a welcome addi
tion to any home system where quality is of 
paramount consideration. The "detector" 
output of any good tuner could feed the line 
input satisfactorily, and results would cer
tainly please the most critical user. 
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Fig . 7. Complete schematic of the Ampex 600 recorder. 
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THE AUDIO YEAR 

A VDlO progress follows more or less the 
fiscal year, like the theatre and the 
music seasons. July is between the end 

of the old season and the beginning of the 
new and this seems a good time for a look 
back. 

The Season 1953-54 has surely been in 
many senses THE year of years. This was 
the period in which, after what already 
seems a vast period of incubation-a Seven 
Year Drought-the rains came, the seeds 
sprouted and like Jack's beanstalk or its 
U.S. alternative, the fabled cornstalk that 
hit the sky and produced ears that had to 
be dragged by tractors and corn grains as 
big as bushel baskets, Audio joyfully blew 
up with the biggest bang you've ~ver heard. 
A hi-fi bang, too, and no questlO!lS aske1. 
(Please read the review of Tchalkowsky s 
Nutcracker on another page in this connec
tion.) 

If this department were exclusively con
cerned with Sales Expansion and Business 
Opportunity, I should surely at the present 
stage be launching a giant carnival of tri
umph with champagne on the house for all 
comers. I don't know who has made the 
profits, but I do know that for every manu
factured item launched in any earlier year 
there must have been ten or twenty or fifty 
this year. When a business indulges in a 
huge expansion there is ordinarily a good 
reason for it, or people think there is, any~ 
how. Audio must have looked pretty good 
to a whale of a lot of enterprising individ
ualists this last year, and I don't see yet the 
slightest signs of a slowdown. So, taking on 
my professorial role of Audio Plugger from 
Way Back, I offer my felicitations to all 
concerned and my Best Wishes for an ever 
Bigger and Better Future. 

Not Wetblanketism ... 

. . . And having got that off my chest, I 
continue with somewhat less enthusiasm. It 
is admittedly a tough job to put aside the 
all-embracing fact of Expansion for a look 
at other facets of this year. Maybe it's a 
waste of time; for who is really going to 
care what happened as long as business is 
big and everybody's reasonably happy? Also 
-I have a certain feeling that any qualifica
tion of the present universal joy from this 
direction may be interpreted as wetblanket-

. ism. Don't be a spoil-sport, Canby! 
Don't intend to. Every si lver lining has 

a cloud, after all, or it wouldn't be a silver 
lining. (Well, that wasn't so good, but let 
it pass.) There isn't anything more destruc
tive than destructive criticism, negativism, I 
am the first to say. There I happily agree 
with any and all of the publicity departments 
whose duty it is to paint the Audio sky 
bright blue and chrome plate the clouds, if 
any. But unlike some, I take it as occasion
ally constructive to point out the less-than-
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ere. 
edward latnatl Canby 

perfect, if only to give a bit of 3-D perspec
tive. Otherwise how are we to know where 
we are in the welter of superlatives? Adver
tising or no, grammatically and practically 
it is impossible to have something "better" 
without having something thereby less good. 
You can't have a High without a Low or a 
North without a South. So, then, what is 
the perspective for last season? 

Tail-Chasing 

First, I'd say this was the Season of Un
originality. Perhaps a nicer word would be 
Consolidation. While in the business area 
Audio has been expanding, in the design 
and engineering area it has been, so to speak, 
taking profits. Cashing in on the develop
mental progress of those dim distant Seven 
Years of relative silence. Development goes 
on, of course. Future bombshells are even 
now forming in the laboratories and test 
benches, without the slightest doubt. But 
that is for later. This year we have been 
exploiting the past, in two major respects. 

First in sheer volume; ·for every ampli
fier of yesteryear there are a dozen this year. 
Name any other area of the Audio field 
(except, perhaps records, which hit the big 
expansion some time ago) and you will find 
an almost monotonous multiplication of 
"sensational new models" which are in fact 
competitive with others already on' the 
scene. Some areas have burgeoned faster 
than others, notably the small speaker sys
tem field. But the pattern is ever so clear 
wherever you look this year, if you've been 
watching stores, catalogues and Fairs. The 
competitive aspect, indeed, is unabashedly 
out 'in front, calculated, intentional and per
sistent. Nobody's going to let anybody else 
get away with too big a hunk of the present 
bonanza. 

Ethics in this sort of competition are hard 
to define and I, for one, am never quite sure 
when I ought to feel that something is an 
outright "steal" and when merely a legiti
mate and straightforward bid to get in on 
a good thing. I wouldn't attempt to suggest 
rules, for there aren't any except the prag
matic ones of success, failure, or prestige, 
and anybody with sense knows enough to 
leave a very safe margin between himself 
and the nearest law. This isn't a matter of 
law. Yet even so, strictly from my own 
point of view (of which this column is a 
reflection) I have frankly often been qui te 
annoyed and even sort of disgusted at the 
way in which design features, inner and 
outer, decorative, practical, fundamental, 
have been systematically "borrowed" in 
every direction during this last year. 

Calculated unoriginality! If one eight
inch enclosure goes over well, such as the 
original R-J, from 'way back, then every
body gets out a similar box for which he 
crows lustily and heartily. Not a steal at 
all, just a Calculated Similarity. 

(C ontim,led on page 52) 
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• Immediate Delivery 
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OUT IN FRONT 
* we Ravel : Daphnis and Chloe Suites # 1 
and # 2 ; Alborada del Cracioso. ~rench Net . 
Rad io Orch ., Chorale Marcel Bnc1ot, Cluy-
tens. 

Angel 35054 
A winning combination of the many factors 

that make a fine recording makes this disc, for 
my ears, ra te as a new forward mark in the ad
vance of the recording art. 

More and more we are realizing that the s uc
cessful " hi· fi record" must hit the jackpot in a 
whole series of precise areas of technical and musi
cal skills; plain engineering won't do it, nor ~ill 
fine performance, nor can even a consumma te mike 
trickery make a top quality disc, if o th er clem ents 
are lacking. This is such an "aU_around" disc, 
outstanding in each of the necessary respc.cts. . 

Low surface noise and extremely low dlstofhon 
even in the loudest portions are n ecessary foun
dations, reflecting a maximum engineering success. 
Careful space planning so that inner groove trouble 
is minimized (variable groove spacing is used) 
helps too, and there is no trouble with those diffi
cult last loud passag es that so often end up our 
more spectacular mus ic. (Many a fine disc has 
foundered on this score.) 

Add to this the matter of mike technique. Here 
we h ave one of the ·finest illus tra tions yet of that 
rather specia l illus ion of pres~nce:, .immediac~: 
perspective, that we are now calling 111-6. sound. 
The immediacy and clarity of this orchestral tex
ture is breathtaking and yet (with the exception 
of a very loud tambourine that is too close for 
musica l comfort) the musical effect is not seri
ously exaggerated-the music comes through 
musically undis torted. 

We've been rapidly realizing the last few years 
that, whether via one mike or m any, the max imum 
effectiveness for recorded sound depends on what 
is essentially a sort of audible trickery, a kind of 
illus ion that has its own values decidedly unlike 
those of the much-touted "concert hall sound." 
The peculiar combination of simultaneous nearness 
and distance that makes for a good recorded effect 
is a law u nto itself. Whatever way it is achieved, 
it is essentially u nlike any "concert hall" musical 
balance, nor will a "concert hall" sound" ever be 
literall y effective v ia the recorded medIum. In 
orchestral m usic, as h ere, we get the most out of 
the musical intention via a kind of ins ide- th e-or· 
chestra perspective which brings an astonishing 
c loseness of detail within the over-all audible 
framework of big liveness that h olds the whole 
mass together for the ear. The m ore you lis ten to 
it the more strikingly unlike a concert sound it is 
-yet this is the technique that does the job best 
for R avel's music, on records. 

There is still more in this record that is intrigu
ing. The most immediately noticeable quality is a 
seemingly e..xtraordinary dynamic range. I'm not 
even sure that on a VU meter it would rate as 
remarkable but I know that I set the volume at 
the beginning of Side 1 at what seemed a reason
able loudness for the fairly quiet passage I heard 
and a few moments later was almost b lown out 
of the room by th e first full fortissimo, which was 
much louder than I had expected. Again and 

*780 Greenwich St., New York 14, N. Y. 
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again this music drops down in volume-then 
down and down som e more without hitting the 
;'mud," upsetting tha t unconscious mental balance 
of expectation tha t we all develop as part of our 
lis t ening habits. Again and again as a climax ap
proaches the intens ity goes up-and up some 
morc. So remarkab le is this effect that it is actu 
a lly difficult to find a proper volume setting for 
the whole disc without quite a bit of exper iment· 
ing. 

Howcome ? P erhaps the good surfaces allow an 
extra-low bottom level, perhaps the volume peaks 
are actually louder than us ual, though I know that 
they are n ot overcut. T echnical perfection may 
have a llowed for a n actual increase of dynam ic 
range. B1]t I have a st rong feel in g that there is 
more to it than this. It is in part a musical 
phenomenon. 

Don't forget that Ravel was the greatest master 
of orchestra l climax we've had. And remClnber 
that th is sort of tbing is a ma tter of psychology- . 
for music is a medium of emotion a l comm un ica
tion and depends on far more than mere mechani
cal volume change for its climaxes-else how 

KEY 

•• Outstand ing recorded sound for 
the type of materia l. 
Heavy bass end-low turnover, 
Eu ropea n-type 

B Big bass; heavy percussion, f ine 
t ransients 
Close-to miking in good live ness 

d Distant, over-a ll mi king, good 
Iiveness and presence 

D Recorded wi th deadish acoust ics 
m Smal l-groove 78, extended play 

Fine st ring recording 
S From older 78 rpm record ings 

W ide dynamic range 

could we h ave enjoyed orchestral music these 
many years v ia records and broadcasts of limited 
dynamic range. Color, the changing overtone con· 
t ent of instruments playing at greater and greater 
t ens ion, the intensifying effect of rising pitch, 
plus the subtleties of good performance, phrasin g, 
rhythmic pace, all lead us to experience a sense 
of climax, even without volume ch ange. Nobody 
could beat Ravel in these respects. 

Here we have, moreover, a masterful interpreta
tion of Ravel of unusual force, under Cluytens , 
which is enough to account for a lot of the im· 
pact of this performance. When to that is added a 
recording technique that transfers to the recorded 
medium very nearly the full impact of Ravel's 
remarkable scoring-in terms of recording tech
niques that are unique to recording itself-then 
you have a k iller-diller of a disc. C limactic m usic, 
c.1imactic perfonnance and superb mike technique 
plus high technic.tl s tandards of processing-there 
is the combination that makes this the Best Yet. 

* d Debussy : Fifteen 
ki ng. 

Piano Pieces. Giese
Angel 35026 
Images I and 
Angel 35065 
I. Gieseking. 

<. d Debussy : Pour Ie Piano. 
II. Estampes. Giesek ing. 
<. d Debussy: Preludes, Book 

Angel 35066 
Here is a s imilar superiority in another medium, 

t he piano. I vote these the most effective piano 
records I have ever heard. Again there is the 
combination of advanced engineering, superb 
microphoning- a n unus ually important factor in 
piano recording-and top-ranking performance, 
with one of t he world's really great pianists. Again 
there is a remarkab le t ransfera l of the m usical 
values, in the music itself and in t h e performance, 
to the special recorded m edi urn. This is not a 
recording of a piano concert but a n optimum 
recording for recording's sake of the piano sound. 

The piano is s till the tougbest instrument there 
is to record. L ong ago we realized that mere 
technical perfection in th e recording chain is no 
guaran tee of a good piano sound. I've heard 
numerous piano records made with the most 
e la borate technical care that nevertheless were 
travesties of the piano as a musician expect s t o 
hear it. Co"nversely, an uncomfortab le number of 
extremely elderly 78-rpm discs, notably the early 
Schnabel Beethoven Sonat a records, still bold up 
as outst anding examples of recorded piano sound 
in spite of their age. Piano recording requires a 
very special musko-technical skill t hat is s till ra re 
even t oday. 

The Gieseking piano sound here is, considering 
these difficulties, astonishin gly natura l. The bass 
sounds huge but never m uffled, boomy or sogg y. 
Tbe higher tones are sbarp and bell-like without 
undue thump (from too·c1ose miking) , no " buzz_ 
ing," entirely without those annoying loud reso. 
I]ances that are often heard at some pitches. In the 
strongest forte sections- which in the Gieseking
D ebussy combination are musically overwhelming 
- t here is not a trace of d istortion, though as in 
a ll loud piano music the transient effects will t ax 
your entire reproducing system from s tylus to 
loudspeaker. The piano is recorded in a warm 
liveness, seemingly at a little d istance, an effect 
that a llows for an extraordinarily life-like sound 
of remarkable solidity. H igh volume levels can be 
used without auditory unp leasantness. (B ut the 
proof that these are top ranking records is in the 
fact that even at low vo lume the sense of powerful 
sound comes ' through. Some records you are 
a lways trying to turn up louder. Not these.) 

Because these records depend on much more 
tban hi-fi technical perfection for their effect, I 
predict that their e.xcellence will show up even on 
the smallest and cheapest home macbines. Oddly 
enough a true h i- fi record-hi-fi in the total musi
cal-technical sense-is a lways a good bet for small 
machines, where it will outperform lesser discs as 
easily as it does on the fanciest equipment. 

The interpretations by G ieseking are "out of 
this world"-the kind of sheer genius-playing that 
makes overwhelming sense to any listener, the un. 
trained even more strikingly t han the trained one. 
1£ you're not a Debussy specialist, I suggest try
ing these in the order Iisted_ The Fift een Pieces 
are mostly unfamiliar early works of a siI'Qple and 
melodious t ype wonderfully easy to listen to. 

AUDIO • JULY, 1954 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


They wear out-

they must be replaceable 

Because a jewel point
be it dialDond or sapphire~ 
has only a IilDited playing Iife* • • • 

it is obvious that a reproducer, to be practical, 
must have replaceable styli. AUDAX ALONE PER
MITS REPLACEMENT OF EITHER STYLUS, 
INDEPENDENTLY OF THE OTHER. 

"STYLUS-DISK dispels the nightmare that plagues every 
owner of records, namely : Are my records being slowly 
worn down ? Gives VISUAL (change of color of grooves) 
indication of -record abrasion before it becomes visible on 
your records. 

Because of the grave importance of stylus-to-groove 
alignment, it has always been the ambition of those 
skilled in the art to create a pickup with the stylus 
point at the extreme forefront. Another ambition has 
been to have the actual electrical reproduction take 
place directly at the stylus-without lengthy me
chanicallinkage and transmission to a remote point. 
These and other important factors have been fully 
mastered in the Audax CHROMATIC. They add up 
to Listening Quality - which the Audax CHRO
MATIC has to a degree not equalled by any other 
pickup. 

. But, only you can tell what sounds best. Hear 
the CHROMATIC and YOU BE T HE JUDGE. 
Yet Audax costs no more than ordinary pick
ups. At leading dealers. 

One single superb quality 
MAGNETIC pickup plays 

all records 33-1/3-
45-78 

IMPORTANT - to save your 
records be sure that the stylus 
pressure of your cartridge is as 
specified by the cartridge manu· 
facturer . 

F ree ELECTRONIC PHON O 
FACTS from your dealer 

or .write to us 

------AUDAK COMPANY------
500 Fifth Avenue 42nd Floor New York 36, N. Y. 

Creators of Fine Audio-Electronic Apparatus for over 25 years 
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AXIIM 1M~~UIIii 
Regd. Trade MarK MAD E I N ENG LAN D 

AXIOM 150 Mk II 
A 12-incb twin-cone full range high fidelity reproducer , 
with a power handling capacity of 15 watts. 

AUDIOPHILE 
BRIEF SPECIFICATION 
Frequency Coverage - -
F undamenta l Resonance 
F lu x D ensity -
Nett Weight - - - - -

A medium power FREE SUSPHNSION high fidelity 
P.M. reproducer for the professional enthusiast. 

AUDIOPHILE 

$52.30 

BRIEF SPECIFICATION 
Freq uency Coverage - -
Fundamenta l Resonance 
F lux D ensity -
Nett Weight - - - - -

- - - 20/20,000 cis 
- - - 20 cis 
17,000 gauss nominal 

91b. 60z. (4'2 kg.) 

Exclusively distributed by;
EAST: Goody Audio Centre Inc. , 

235, West 49th St. , New York 19, N.Y. 
W~;ST: Hollywood Electronics, coo s 7460, Melrose Ayenue, los Angeles 46, Cal. 

SOm'H & SOUTH-WEST: High Fidelity SSS, 
606, Peachtree St., N.E., Atlanta, Ga. 

GOODMANS INDUSTRIES LTD 
AXIOM WORKS,WEMBLEY, MIDDLESEX 

ENGLAND 

CANADIAN SALES OFFICE : 
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A. C. Simmonds & Sons Ltd . 
100, Merton St. , Toronto 12. 

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, Connsonnata, 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 fascinating 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 August 16, price $7.50 (Foreign, $8.50) . 

SAVE $1.00 with this special pre-publication offer-
If your order is received before August 16, you may have your copy at the 

pre-publication price of $ 6.50, prepaid in U.S. and possessions; all others, 
$ 7.50. All orders must be accompan ied by check o r money orde r 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 Dod's ELECTRONIC MUSICAL INSTRU-

Name 

Address 

City 

MENTS at· the special pre- publication price of $6.50 each, 
' (Foreign, $7 .50 ). I enc lose check 0 money order 0 

... . .......... .. . . .. - . ...... . , - .... .. ... - . ... , - .... -, . . . .. ,., ... , .. . 

Zone • .... . State 

Among them is a little knowli item that will 
perhaps s tartle you as the original of the popular 
tune "Reverie.)I The Pour Ie Piano record has 
bigger and more famous Debussy items, on a 
larger scale; the Preludes ar e the difficult, disso· 
nant and dryish music of Debussy's late period, 
with a few familiar and well known exceptions. 

,;, S Mendelssohn: Symphony 
("Scotch"); # 5 ("Reformation"). 
Philharmon ic, Mit ropoulos. 

# 3 
N. Y. 

Col. ML 4864 
To the "Out in F)'ont" category I add this 

disc, as a model of a somewhat different 501't

the emphasis here is upon musical performance. a 
most unusual one, given a solid, dependable 
recording that does not attract attention to itself, 
yet conveys the musical sense admirab ly. 

To older music listeners it may be somewhat 
of a surprise to realize that the Romantic music 
of the 19th century-from Beethoven right up to 
Tchaikowsky and Grieg-is begin ning to be a lost 
art in performance. Vole live in a hard, ugly time, 
our lives seldom contain that re latively s imple 
idealism and elegance that was so natural a cen
tury ago. Our younger players and conductors of 
music no longer are able to fo llow the old gracious 
tradition of music m aking that cOven twent y years 
or so back seenled to m ost of us to be at the very 
center of our "classical" world, Today, Romantic 
music is p layed to extremes-it is overplayed, 
with too much violence and tension pr too much 
sugar, or it is underplayed in a sort of apo logetic 
manner, a "modernization," especially in com
posers of bombast like Liszt, that misses the whole 
idea of the original. 

That is the background for the e.'<traordinary 
persuasiveness of Mitropoulos' Mendelssohn-for 
Mendelssohn, the most stra ightforward of the 
Romantics, is now a lmost the most difficult to 
play convincingly, Jus t p lay t he first two or three 
minutes of the "Scotch" Symphony here, listen 
to the sweetly agonized strings , the melting, 
passionate but dignified atm osphere, and you'll 
begin to understand what we havt: too often been 
m iss ing of late in this sort of music. 

The recording is technically hi ·fi, but it is not 
of the more spectacular kind-music comes firs t. 
Yet notice how beautifully the string choir is 
projected. T oo often in our des ire for m aximum 
presence and hi·fi s triking power we have falsified 
string tone by too-close recording that emphasizes 
uneven ensemble among the individual instruments, 
brings out harsh tonal qualities that were never 
intended. This record does not have quite the 
startling presence and " realism l1 of the Angel 
Ravel disc above-but this, again, is a di fferent 
sort of music al together. Columbia is surely due 
praise for its wise moderation in this and other 
s imilar recordings of primarily mnsical interest. 

BIRD SONGS ON DISCS 
American Bird Songs, vol. 2. LP edition . 
m The Mockingbird Sings (10" 78 rpm ) 
m Western Bird Songs ( 10" 78 rpm) 
(Cornell University Records. 128 Roberts 
PI., Ithaca N. Y.) 

The well known Cornell bird song colIectors are 
finally getting into the s wing of LP and the 
newer . close-grooved 78-rpm records. Corne ll con
verted from disc and film to tape recording early 
in the game, but their records have continued as 
expensive and bulky 78's. The firs t volume· of 
A m erican B ird Songs was a sensation in its time, 
pre-LP and pre· tape ; the second volume from all· 
tape originals was issued recently on fancy plastic 
78's-five in a big a lbum at an unconscionable 
price. After a first flyer in LP at long last about 
a year ago, Cornell has fina lly reissued Volume 2 
on a single LP, a far m ore useful and economical 
format which as far as I can tell is identical with 
the 78-rpm a lbum even to the identification of the 
old 78 s ides! A long ·awaited event, and about 
time_ (Volume J was made from technically in
ferior disc originals and no doubt win have to be 
re·done in pa,·t for LP.) 

The two ten-inch records here .ue perhaps a 
better value than you might at tirst think. T hey 
take advantage of present cutting techniques to 
c ram an "extended play" on each side; I haven't 
timed them but I'd guess that th ere is considerably 
more than the old 12-inch length on each of these. 
A good compromise for subjects that can use less 
extended treatment than a full LP, easier to use 
t h an a 45 EP, w ith better q uality .. The Mocking
bird disc combines a re issue of the scarce 78 rpm 
plastic put Ollt some years back by the Mass. 
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Audubon Society with new recOI-dings of another 
bird singing in Florida. \¥ estern Bird Songs gives 
extended samples of ten songs heard exclusively 
by Westerners, to balance off the Eastern orienta
tion of the other records_ 

Why bird songs? I can on ly tell you that not' 
only do they record beautifully, given t ape and 
the ornitho logical know-how, but the sounds are, 
like m uch "real" music, catch y, and before you 
know it you will get interest ed 'in the birds them 
selves as you hear them outdoors. The records do 
a remarkab le job, after a few piayings, o f im
pressing the songs 011 your m em ory for later 
sudden recognition in the fie ld. Just yest erday, in 
a canoe in southern New J ersey, I heard at least 
a dozen calls I immediately recognized, to my 
p leas ure_ Of course I couldn 't remember the 
names of any of t he b lasted t h ings, bu t that 
reall y didn't m atter-it was the recognition that 
counted! 

The Cornell technique is improving, both in the 
technical perfection of the recOI-dings (a trick y 
business a ll the way along) and in the presenta
tion on records. The birds now sing continuously , 
one song joined to the next, with commentary 
"over" the songs, thereby avoiding the unpleasant 
fading in and out that was form erly the practice. 
The dry but fr iend ly comment of Prof. A. A. A llen 
makes an excellent impression, unaffected and 
businesslike. 

Songbirds of America in ,Color, Sound a,nd 
Story. (booklet and reco rd ) _ A Soundbook: 
Book-Record, Inc. 680 5th Av., New York. 
(LP or 4 5EP ) 

This is a logica l extension of the Cornell activi 
ties, for the two-man team that has built up the 
Cornell bird song collection includes P_ P. Kel
logg, electrical and sound engineer, as well as 
Prof. of Ornithology. and Prof. Allen (above) 
who is a long-time b ird photographer, one of the 
leaders in the fie ld, T h is s lick-cardboard plast ic
bound book let is clearl y oriented towards chi l
dren and school teachers and some deta ils, espe· 
cia lly t!:te memory phrases ("If I could see one I 
wou ld seize one and would squeeze one t ill it 
squi,ts") you m ay find a bit icky-the whole has 
tha t faintly mora listic tone so beloved by our 
schoolteachers. But the pictures are s tunning, one 
for each b ird, t he accompanying descript ions as to 
s ize, habits, range, are excellent-and bes t of all 
is the new combination of ear and eye, as one 
listens to the record which is keyed to the book
let's sequence_ (Available in LP or, 45 EP; com
ments as in the other records are by Prof. Allen, 
but wi t h more schoolchild stuff here and the 
rather uncom fortable m emory phrases which he 
has been persuaded to repeat out loud.) A wealth 
of supp lementary information on birds, flyways, 
ornithological classifications, with more photo 
graphs, rounds out a good 30 pages-there is 
even a bibliography, a section on photographing 
birds and on attracting them with bird houses etc. 
A good beginning in the new sound-and-sight 
fie ld. 24 common b irds are covered. 

Suggestion: If this Sound book goes over well , 
a more serious, comprehensive and condensed b ird 
Soundbook with many m ore birds, adult COtnlnent 
and a minimum of pretty extras should do wonder· 
full y among the thousands of people who now buy 
bi"d a t lases and the like for serious hobby-study_ 

BIC NOISE 
d Wagner: Tannhauser; Overture and Ve
nusberg Music. Tristan & Isolde ; Prelude, 
Liebestod. Ph ilharmonia Orch _, Kletzki_ 

Angel 35059 
e Wagner: Tannhauser ; Overture and Ve
nusberg Music. Lohengrin ; Prelude Act III , 
Exes. from Walkure, Meistersinger. Phila. 
Orch .. Ormandy. 

Columbia ML 4865 
H ere are two new collections of Wagnerian wal

horse m aterial in hi-fi dress, and oddly enough in 
this case it is Angel who promotes the more con
servative sound, Columbia the m orc spectacular. 
Both are reasonably good, solid readings, neither 
one outstandingly fresh. Of the two the Columbia 
under Ormandy shows u p the best musically; t he 
long experience of th is orchestra wi t h such music, 
going back to the days of Stokowsky and t he 
Symphonic Syntheses (remember?) tells h eavily 
in the greater sense of showmanship and dramatic 
detail_ Kletski and the English Philharmonia play 
smoothly but with less drama; those long-drawn-
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out climaxes, the g reat musica l hills and valleys 
of W agnerian express ion, lack sufficient drive to 
m aintain their shape and the mus ic often seems to 
meander. 

From an engineering standpoint, the Columbia
Philadelphia recording is a real hi-fi job with 
sharp brass, loud triangle and tambourine. (Too 
loud for m y ear- W agner uses them persistent ly 
w it h hard ly a pause throughout the m idd le part 
of the T annhaiiser music, sound ing here like an 
officeful of telephones ringing madly!) Also t be 
inevitable sharp, edgy strings that seem to go 
with this kind of recording. Dram atic as sound 
and in genera l more effective than the Angel 
sound, but the price is paid ill the hard, rough 
uneven string effect , individual violins sho wing 
through the tonal fabric. 

The Angel recorded sound for the SaIne music 
(Tannhaiiser) is more distant, fi atter in perspec
tive, less immediate ly impressive, but a lso truer Lo 
the rnusic. Take your choice. 

eB Tchaikowsky; The Nutcracker: Complete 
Ballet . Minneapolis Symphony, Dorati. 

Mercury OL-2- 10 1 (2 ) 
This elaborate and beautifuJiy presented aJbum, 

two fac tory·sealed r ecords in a candy-stripe book 
printed in love ly colors with elabora te lin e art 
work by M aas, pages of background material on 
th e ballet, photos of various s tagings- wi ll no 
doubt go down in hi-fi h istory for one single 
recorded passage lasting a fraction of a second. 
The sound is a gunshot, real and honest·to·good
ness (it was ca11ed for in the original score) and 
by golly, it sounds like one, with no sk imping. A 
technical tour de force, if a brief one lOne third 
into side 2. 

The rest o f the recording is most decidedly in 
the super-hi -fi category. It presents a spectacular 
sound , enormous rolling drums, sharp brasses and 
tr iangles , edgy strin gs. As a m usican I question 
the musical ba lance a bit, but I admit the effec-

Model G-924 
CONVENTIONAL SETUP 

MAGNASYNC MANUFACTURING COo, LTD.; 5523 SATSUMA AVE_, NO_ HOLLYWOOD, CALlF_, POplar 6·1692 
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AVA ILABLE ONLY IN THESE KIT COMBINATIONS 
W-2 with Peeriess transformer or W-3 with 
Acrosound transformer (be sure to specify) 
inciudes Williamson type ampUfler, separate 
power supply and W A-P2 preampU- $69 50 
fier kit. Shipping weight 39 pounds. 
Shlpped express only..... . ... ....... • 
\V-2M with Peerless transformer or W-3M with 
Acrosound transformer (be sure to specHy) 
Includes Will iamson type ampUller and $49 75 
separate power suppl y. Shipping weight 
29 pounds. Express only. . . . . . . . . . . . ' 
'V-4 with Chicago "super range" transformer 
includes single chassis, main ampllfier and 
power supply with W A-l'2 preampU- $59 50 
fler kit. Shipping weight 39 pounds. 
Express only. . . . . . . . . . . . . . . . . . . . . . . • 
W-4l\I{ with Chicago "super range" tranSformer. 
Single chassis, main ampUller and $39 75 
power supply. Shipping weight 29 
pounds. Express only.. . • . . . . . . . . . . . • 
WA-P2 preampUfler kit oniy. Shipping $19 75 
weight 8 pounds. Express or parcel 
post. . ... . ...... .. .. . ............. • 

W~~~~~~~~E AMP II FIE R KIT 
Here is the famous kit form Wi ll iam type high fidelity amplifier that 
has deservedly earned h ighest pra ise f rom every strata of Hi-Ii music 
lovers. Virtually distonionless, clean musical reproduction, fu ll range 
frequency response and more than adequate power reserve, 
OUTPUT TRANSFORMERS - Three truly fine output transformers 
avai lable for your seleCtion. Peerless and Acrosound transformers speci · 
fied for two cbassis combinations W -2 and \XI·3 (mai n amplifier and , 
power supply). New Chicago "Super range" transformer used in low 
priced single chassis Williamson type model (W-4). Response charac
teristics of all models virtually equal. 
NEW PREAMPLIFIER- The exciting new WA-P2 preamplifier pro· 
vides fu ll control tl)rough its 5 individuall y controlled input ci rcuits. 
4 position turnover and roll·off switches - separate bass and treble 
rone controls. AttraCtively styled, beautiful appearance. baked gold en
amel finish. functional in design. \Xlill operate w ith any Heathkit Wil-

liamson type ampli fier . 
BUILD IT YOURSELF - Combined wi th brilliant performance of these units 

is the amazingly modest investment required and the fu n of building it yourself. 
Detailed step-by·step construction manual complete w ith ill ustrations and pictorials 
insures success for even the mOSt non-tech nical audio enth usiast:. 

Compiete specification alld schematic sheet al/"ilt/ble "po" :req1lest. 

HEATH (0 V, 

~~'Ze4d4 tk 

audio anthology 
and 

the 2nd audio anthology 
The original audio anthology is still 
being ordered by people who have 
worn out their first copy or who have 
just learned about the book. Contains 
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 anthology 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 
st ill be had with board cover. 

-.:...---------- CUT OUT - M AIL TODAY 

Book Division , Dept. 3V. 
Rodio Magazines, Inc., 
P. O. Box 629, Mineola, N. Y. 

Sirs: Enclosed is D check D money order for $ .. ... " Please send me 
copies of audio anthology (paper coved @ $2.00 each 
copies of the 2nd audio anthology (paper coved @ $2.00 each 
copies of the 2nd audio anthology (board coved @ $ 3.00 each 

Name (please pri nt) 

Address ... . ... . . . .. . ... . ...• . .• •• ••..• •• •••. . •...••••...• . •• •• ••••• . •• ••• • • •• • 

City ........ . ....... . ............ . ... . Zone . ..... State ... . ..........• • •• •• •. 
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tiveness of the distortion, if it can be called that. 
The record is a percussion triumph, the percussion 
sounds (even the double bass) dominating the 
entire ensemble with astonishingly clean transients. 
Other parts of the orchestra are not as effective. 
the strings have that tell·tale edgy, close· up sound 
that seems always to be associated with the more 
sensational hi-fi effects, a string tone that from a 
musician's point of view is not very desirable; 
but this is a price most of us will pay in exchange 
for the fine sound of the other instrumental choirs. 
For my own taste I'd S?y that the single mike 
was placed closer to the orchestra as a whole 
than the optimum position for over· all ensemble. 
Closer placing brings out the solos, sharpens the 
colors and the general hi·fi impact. but deadens 
the over· all liveness balance. Matter of taste. 

The complete Nutcracker score is enormously 
longer than the relatively tiny Nutcracker S u ite 
that we have all known forever and anon. You'll 
be amazed at how much unfamiliar music inter
venes between the occasional familiar items. Much 
of it is first rate Tchaikowsky though as might be 
guessed there are moments of padding. The Dorati 
performance is exact, precise, dynamic and hard
not bad for the music in this case. The Dorati 
touch is apt to be hard to the point of unmusical
it)'. but ballet music of this sort is his forte and 
the results are very acceptable here. 

d Stravinsky : Le Sacre du Printemps. Pitts
burgh Symphony, Ste inberg. 

Capitol P8254 
An interesting comparison here with the Mer· 

cury-Dorati version mentioned last month which 
was recorded with much the same type of sound as 
the Nutcracker reviewed above. The mike tech· 
nique is quite startlingly different between the 
two, yet both are easily within acceptable bounds, 
Capitol's Sacre is taken from a fair distance, the 
orchestra immersed in a big-hall liveness; there is 
little or no effect of close-up accentuation. Mer
cury's is so close that after the Capitol it sounds 
for a moment like a glorified chamber work. the 
hall reverberation only faintly heard in comparison 
with the very near instruments. Try the first loud 
passage, somewhat under an inch into side 1 on 
both. An excellent way to study the possibilities 
for variation in microphone placement. 

I prefer, Steinberg's musical treatment to 
Dorati's which, as I suggested last month, is a 
relentless, driving, hard performance. Hard music, 
yes-but not quite that rigid, as Steinberg proves. 
(A third recording, from London, has not reached 
me. ) 

D Brahms: Violin Concerto. Ju liar:! Olevsky; 
Nat. Symphony Orch .• Mitchell. 

Westminster W L 5273 
D Creston ; Symphonies # 2. # 3. Nat. Sym
phony Orch., Mi tchell. 

Westminster WL 5272 
Westminster comes to the U.S. (Washington. 

D.C.) for a new orchestral series after a chal
lenging musical tour during the last years through 
the major capitals of Europe. Tbe National Sym
phony has been strictly minor league and is, 
under its new conductor Howard Mitchell, shall 
we say on the mend, towards better things. 
Though the ultra-well-known Brahms Concerto 
might seem a rash opener for the series, consider
ing that t,here are a round dozen LP versions, 
studded WIth great names, this version has good 
points. There is a quiet sincerity and unaffected. 
ness about the slow movement in particular that is 
wholly pleasant to hear, and young Olevsky's 
playing, rather thin and uneven in tone is never
theless pleasingly musical and unprepos;essing. 

But-with such formidable competition- it's 
only accurate to suggest that weaknesses are 
pretty often audible. The orchestra, lovely in the 
slow movement, is tubby and relatively fussy in 
~he ~uter faster movements; the lift. the long line 
IS mlssmg. There are minute but noticeable weak
n,esses of ensemble, too, in the face of tile competi
tion. 

When you come down to it , the conclusion is 
hard to avoid that Westminster lays itself wide 
open with this sort of music. which is best left to 
the hig orchestras and the great performing names. 
You never can be sure, of course, but the odds are 
against a compelling recorded performance with 
this sort of group. Westminster has deliberately 
gOne after the ' big repertory works during the 
·last year or so and in spite of a noble job of 
recording and much good music making, I can't 
feel that musically the move has been successful. 
This is big-time territory. 
. The two Creston works are in a fairly easily 
i:ligested modern idiom not too far removed from 
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t he fancier sort of fi lm music tha t most of us are 
now well accustomed to. There is plenty of melod y, 
rather obvious and a bit heavy, the music in gen· 
era I has a thick and heavy orchestra l t exture. 
Though some critics have found these works of 
g reat importance, I'll have to d ecline to g o that 
far, though they certa inly a re high ly competent 
and ski llfu lly writ ten orchestra l essays. 

III both W estminster discs the N ational Sym· 
phony is recorded wit h a more than usually d ead 
sound, rather in t im ate and a lmost w it h a chamber 
music effect. N o stunts in microphoning and the 
over· all ba lance is excellent. 

b Tchaikowsky : Symphony # 4. Hague Ph il 
harmon ic, Van Otte rloo. 

Epic LC 3029 
A good recording but still with an odd sound 

tha t implies, as it has in ear lier E pics, tha t sonlC· 
thing is wrong som ewhere in the way o f equaliza
t ion . T his one, for instance, has again the thick, 
tubby bass I've noticed before; it responds exce l· 
lentil' to a cbange from SOO·cps t o 300·cps t urn· 
over on m y am plifi er . Could the European ' st yle 
bass end som ehow have been incorporated h ere? 
I confess I don 't know h ow, but t here it is. The 
high end is extended enough but t here is a certa in 
nasal q ua lity to it that I can' t define, which is 
110t good. 

R ecording acoust ics here favor close strings, 
distant wood wind and brass; the perspective is 
not overly dram atic and the strings sound over· 
worked . Performance is- for T ch a ikowsk y- on 
the phlegmatic s ide. 

A ll of which adds up to a very so·so m a rk, and 
I only m ention the whole because this, aft er a ll , 
comes from one of the big gest electrical and 
elect ronic companies in the world. 

ODDITIES 
" The Asuma Kabuki Musicians. 

Columbia ML 4925 
A hi· fi recording of the fam ed J apanese g roup 

who p layed for the tour ing K abuki dancers tha t 
have recently been m aking a sensation here. P ut 
this, a long with Shan ·Kar and th e B alinese 
Gamelin record ings, as a t op ran k ing addition to 
t he exot ic sou nd department. It' s fun jus t for the 
wierd sounds-but if you a re serious you' ll be 
fasci nated at this com plex display of an involved 
musical art a lmost wholly removed from the Ian· 
guage o f our own W estern musical tradition . Som e 
of it is com posed, t oo, though not exactly in the 
sense t hat we would mean by that word ; a rranged 
would be a better term. The r est, evidently is 
tradi t iona l. 

Vienna Choir Boys. 
Columbia ML 4873 

W hether it's a S tra uss waltz or a heavenly 
Sch ubert, t here' s something in th is a lbum to 
m ake you g ush with em otion . Capitol had an LP 
of t hese s ingers wh ich seems to have been with
drawn ; th is will h elp to replace it. The com bina· 
t ion of the A ustrian musical sweetness with the 
wonderful high sounds of boys' voices is unbeat 
able . 

,~ d Fiedler 's 25th. Boston Pops Orch ., Fi ed
le r. 

RCA Victor LM 1790 
F or a good decade I've continued to be agree· 

ably puzzled at a strange phenom enon- t he RCA 
recordings of t he B oston P ops have consistently 
had a better sound than t he RCA recordings of 
t he B oston S ymphony-t'he same g ro up. Indeed, 
the P ops records ranked collectively as RCA's 
very best in the 78 days. T h is superb record ing is 
the apot heosis of the Pops, with a ll of the best 
in both mus ical verve and fl am boyant excellence 
of recorded sound. 

A remarkable effect it is , t oo- un like an y other. 
T he Pops sounds a bit like the Army B and playing 
in some huge and g lor ious s tadium ; the cymbals 
crash and the brass g litters in a dis t ant but 
wholly alive m anner an'd the s t ri'ngs are nothing 
short o f perfect ion . A lon g- fam ilia r soun d on 
r ecords, brought t echnjcally up to d ate, and the 
lively m lls ic, a cha ractel-is tic B oston mix ture 
including m any an old favorite ( the M osquito 
Dance, where the mosqui to is s lapped a t the end, 
is one) , wi ll keep you happy for man y p layings. 
Bravo, Fied ler I 

,> Harp Music, vol. 2 (Modern ); vol. 3 
(18t h c. ) . Nicanor Zaba leta. 

Esoteric ES 523, 524 
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Zabalet a is t o the harp wha t Segovia is to the 
guitar. T his is n o recording of soft background 
stuff- you ' ll fi nd tha t elsewhere. Instead , here 
are orig ina l works composed for harp in t wo 
periods tha t are wholly atypical of the ha rp s tuff 
we usually hear. On the 18th century disc the 
sonata by Carl P h ill ip E mmanuel B ach is a gem 
and worth the whole record, the Beet hoven V aria
tions a re unmistakably him. (The rest is lesser 
s tuff , pleasant but not important.) On the m od· 
ern disc the I-l indemith sona ta is unexpected and 
novel in sound and the P relude by Prokofieff is 
interesting, t oO-:-tha t g ives you an idea of what 
50rt of disc this is. Some of the other m odern 
s t u ff is not so hot. 

L ovely record ing and t he man is a genius at 
the harp, no doubt about it. 

o Thomson-Ste in: Four Saints in Three Acts. 
Solos, Chorus Orch., Thomson. 

RCA Victor LCT 1139 
This is s urely the fines t living proof, this music, 

tha t " m odern " doesn 't necessar ily m ean " disso
nant"- nor is ~ im p l e music necessa rily llninter -

esting . The am azing text of Gertrude S tein is set 
to. music that a t fi rst will sound to you like a 
harmon y e..xercise, or a series of pieces of h ymns,. 
a ll tonic and dominant triads wi thout a t race of 
d issonance. B ut t his is true sim plicity, which 
h ides a s ubtlet y tha t g rows on you as the lively 
opera with its s uperbly m eaningful g ibberish ("A 
p igeon on the grass, a las") m oves vividly onward. 
The cast is a1l-negro, in part the orig ina l cast of 
t he 1927 premiere, and within seconds of the 
begin ning you know tha t these people a re ferven tl y 
pro-Stein and pro -Thomson. Their s inging is 
superb and fu ll of persuasiveness. 

The pla in fact is tha t S tein's writing was put 
together very m uch in t he manner of music itself, 
with constant repetit ion for emphas is combined, 
as in m usic, with variation and development of 
repea ted ideas. T hus when Stein is set t o m usic 
she s udden ly makes a new kind of sense, in terms 
o f the m usical k ind of s t r uct ure. Fun, and en
lighten ing , t oo. 

T he recording is as recent a s 1947 and though 
R CA classes it in its r eissue category t he sound 
is plen t y ad equate for enjoyment, with good tonal 
range and qu ality. The words are unus ually clear. 

EVERY STUDIO ... EVERY STATION 
needs only these basic audio amplifiers! 

EXCELLENT QUALITY - meets highest 
broadcast standards! 

CUSTOM APPLICATIONS - these tWo 
uni ts answer the problems encoun· 
tered in building cusrom consoles or 
enlarging present facili ti es. 

PLUG- IN DESIGN- permits simplified 
, maintenance plus fl exibility of inter

changing units! 

COMPACT - the small size of these 
plug-in uni ts permits savings of up 
to 50% in space! 

• Here are two audio components that o ffer you maximum convenience fo r 
appl ication in AM-FM-or T V broadcas ting ! W hy not build your sys tem 
with versatile General Electric equipment . . . roday's bes t guarantee of per
forma nce and continued service. 

Choose from a compl e te G-E amplifier lin e to fi t every broadcast audio require m e nt! 

,------------------------------. 
I General Electric Company, Section 4474 I 
I Electronics Park, Syracuse, New York I 
I P lease send me complete information on G ·E broadcas t amplifiers. I 
I \ I N A M E ... - .......... .... ... .......... --.. - ---.--- - - -----.-.... --.................. ....... .... . I 
I ADDRESS ........ ------.- - - .-..... - .... . ........ --..... .... - .. . --.... - ... . --------.-.--....... I 
I I I CITY .. - .-.-.------.---... - .. -.--.-............... ...... - .... - STATE .--- - - - - - - - - - -. - - --.... --- I 
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NEW 
• Pickering Tone Arm. Are-engineered 
Ye,'sion of the Pickering Model 190 pickup 
arm for manua l turntables requires less 
m o unting space, while f ully r e taining 
t h e low vertical mass, static a nd dyna mic 
b~lance, lack of ann resona nce, and low 

f "i ction of the origina l d es ign . Th e n ew 
a nd smaller arm, known as Model 190D, 
requires a 17 x 17-in. motor boa"d when 
used with a typica l manually -o p er ated 
t urn table. Pickering a nd Co mpany, Ocean 
s ide, N. Y. 

• Condenser Microphone. Produce d speci
fi cally fo r hig h-fidelity e nthus iasts a nd 
profess ion a ls, the n ew Model CM-2001 
Capps condenser mi c roph on e i s basically 
the sam e as the Ca pps studio microphone 
whi ch has been custom-built for r ecording 
studios for a number of year s. Althou gh 
the mic rophone houses a se lf -contained 
preamplifier, it is only Ph in. in dia m eter, 

6 in. long, and weighs b u t 12 ounces. It 
h a s an exception a lly smooth freq u ency 
r esponse from 30 to 15,000 cps w it hin ± 3 
db. lt is omnidirectional, free f rom angu
la r discrimina tion, blast-proof, a nd un
a ffected by moist atmosphe r es. Small s ize 
a nd continuo u s shape prevent free fi eld 
distortion. The CM-2001 is supplied com
plete with cable and powe r s u pply. For 
full data a ddress : Frank L. Capps & Co., 
Inc. , 20 Addison Place, Valley Strea m, N.Y . 

• Editall "Jr." Tape Splicer. This i s a 
small, light-weight model of the origina l 
Editall splicer which has gaine d wide 
u sage throu g h out the r ecording fi e ld. It 
w a s d eveloped for u se with home r ecorders 
as well as with porta ble profess ional 
equipment where weight a nd compactness 
a r e important considerations. Editall "Jr." 

d oes a j ob v irtua lly as com peten t as that 
performea by its larger counterpart, a nd 
is considerably more convenlel1t for h ome 
u se. It is m a de of precision-machined 
Duralumil1um. For further informat ion 
write T ech L aboratories, Inc., 2 E. Edsall , 
Palisades Park, N. J . 
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PRODUCTS 
• R-C Circuit Test Instrument. Rapid con
nection a nd evaluation of experimental 
R -C c ircuits is a fforded by the Model P100 
Network Board whic h has recently b een 
introduced by I ns trument Research Com
pany, 371 Harvard St., Cambridge 38, 
Mass. The instrument incorporates three 
resistance a nd three capacita n ce d ecade 
units . Th e units cover t h e r ange of zero 
to 1,111,0 00 ohms in 100-ohm steps, ~L1Jd 
ze ro to 1.111 mfd in O.OOOl-mfd step s, r e 
pectively . A unique panel switchin g c ir
c uit, which graphically presents the pos
s ible series and pa r a lle l decade combina 
tions, permits the immediate connection 
of a large number of s t a nda rd a nd s p ecial 
R-C circuit s. Among features of t h e unit 
i s a means of a utomatically isolating dec
a d e s which a r e not used in experim enta l 

circuits, leaving them free for n o rma l s ub
stitution u se. The P100 w ill find wide a p
plication in t h e deve lopment of equa lizers, 
a ttenuators, feedback n etworks , co uplin g 
circl1its, voltage dividers, phase s hifters, 
a nd time co nstan t c ircuits. Full informa
tion will be s upplie d by t h e m anufactu rer. 

• Home-Model Magnecorders. Described by 
t h e m a nufac turer as "professional hig h
fidelity equipment for non-profess iona ls," 
two n ew moder a tely-priced Magnecord 
tape r ecorders will perfo rm a ll of the 
m a j o r f unctions of higher priced units 
now in gen er a l u se in b roadcast stations 
a nd r ecordin g studios. D esigna t ed Models 
M -30 a nd M- 33, the two units diffe r only 
in the fact that the former is equipped 
with l OW-level output for feeding an ex
terna l a mplifi e r, while the la tter has a 
built-in o u t put stage with integra l 

s peal{er. Both models utilize the well
known Magnecord PT6 tape tra n sport sys
tem. They are hou sed in a n attractive ma
roon leatheret te portabl e case with panels 
finished in rose gold. Two high-impeda n ce 
inputs are provided-one for microphone 
a nd the other for phono or tuner Signa l
to-noise ratio is 50 db, unweighted. Re
cordin g speeds a re 7.5 or 3.75 ins./sec. 
Flutte r a nd wow a re less than 0.3 per cent 
rms. Half-track h eads are s uppli ed as 
s ta nda rd with fu ll-track h eads optionaL 
W eight is 35 lbs. Magn ecord, Inc., 225 'V. 
Ohio St., Chicago 10, IlL 

• stephens 12-Inch Coaxial Speaker. In the 
n ew Stephens Model 122AX speaker, a 
unique method is used in loa ding the high 
frequency diaphragm by m eans of a pair 
of exponentia l con centric h orns. A 2-in. 
voice coil operates the woofer dia phragm 

t hrou g h a f ully-enc losed magn et struc ture 
using Ph lbs. of Alnico V, providing faith 
f ul response down to 40 cps. Coupled 
t hrough a 5000-c))s hig h-pass fil ter net
work a r e a Dural dia phragm a nd a 1-in. 
voice coil g i v ing smooth r esponse to 18,000 
cps. Co pper voice co il s a re u sed to ap
proach the ideal r a tio of condu ctor mass 
to that of the moving sys t em. Power ca
pacity is 20 w a tts. Impeda nce is 12 ohms. 
Stephens M a nufacturing Corpor a tion, 8538 
Warner B l v d ., Culve r City, Calif. 

• Light Weight Headset. With frequency 
range covering both speech and music, the 
Dynaset w e ighs bu t ·1.25 ounces and is 
eq uipped with a dyna mic speaker unit 
o nly three-quarters of a n inc h in di a m eter. 
It i s well-s u ited for use with di ctating 
eq uipnlent, lllonitoring, and other s im ila l' 
a pplications. U nder- t h e -c hill sty lin g mal{es 
t h e unit espec ia lly suitabl e for u se by 

wome n, eliminating h a ir muss a nd h ead 
b a nd fatigue. Sensitivity is 105 db a bove 
0.000204 dyne/sq. cm. for one milliwatt 
powe r input, and frequency r esponse is 
f rom 50 to 8000 cps. For litera ture a nd 
price informa tion write D ept. K P, T e lex, 
Inc., T e lex Park, St. Paul, Minn. 

• Prealllplifier-Tone Control Unit. With 
contro ls in "L" (level) p osition, f r equ ency 
range of the new Hartle y a udio control 
system is 20 to 50,000 cps. Distortion con
tent i s less than 0.1 per cent. B ass and 
treb le contro ls are continuously variable, 
a nd permit up to 36 db boost at 40 cps, and 
13 db boost a nd 16 db attenu a tio n at 10,000 
c ps. Cathode -follow er o u tput permits long 
leads to power a mplifier without fre
quency discrimina tion. Input selec tor 
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For over 40 years, National has been a ~yword in radio communications 
. .. famous as makers of outstanding equipment for professionals, radio 
hams, armed forces and other government agencies. This experience and 
' know-how' has now been applied to the "development of a complete line 
of high quality .audio units embodying .the most advanced design ele· 
ments and performance features. . 

(0) CRITERION AM·FM Tuner 
Completely independent AM and FM sections; each with its own tuning and 
level controls. Permits simultaneous AM-and fM reception" for binaural lis: 
tening of , same program or to enable differen.' programs to be fed . to 
different poi~ts, or recording .one while listening to anoth,er . 

Exclusive 'Mutamatic' FM tuning eliminates befween-stations ' noise and 
hiss. Other FM features' include: 0.5 J1.'V sensitivit'y for 20 db quieting .. 
better than 60 db image reiection • •• 4 ·section tuning capadlor for maxi
mum selectivity •.. less "'than 0~ 5°/0 audio distortion with modu.lation up .to 
125"/0 .• . cathod6 follower output, 2 volts at 600 ohms . Other AM fea·. 
tures include: 10 IlV sensitivity for 10 db signal · to-noise ratio . ' . image 
ratio bet~er than 60 db •. . less than 1 % audio distortion • .. cathod~ fol
lower output: 2 volts at 600 ohms. 
A recorder output provides a constant 1 volt level independent of gain 
control setting. Cabinet measures 16 V:z x .7 3/.". By removing decorative 
face plate, space is provided for recessing and flush·mounting the Horizon 5 
preamplifi.r·cantrol unit (as illustrated). 
Camplete with tubes Iless preampIiR.ri ................ . ........... $16995 

(C) HORIZON 5 Preamplifier-Control Unit 
An, unusually flexible, high quality unit with 3 inputs for tuner, TV, phono, 
tape, or other program sources, and providing 7 phono equalization posi
tions. Each input has gain set adjustment. Independent, continuously vari
able bass and treble tone controls permit boost or attenuation fro'm + 25db 
to -15db at 30 cycl.s, and from + 12db.to -25db at 10,000 cycles . Has 
loudness Control with on/off switch. In 'off' position it acts as conven
tional Volum. Control .· 
I n flat position, frequency response extends from 20 to 20;000 cycles 
± .25db, and to 100,000 cycl.s .± 1 db . Harmonic Distortion , I.ss than .2"/0 
at . 1.5 volts, and less than .60/ 0 at 10 volts output. Intermodulotion Dis
tortion , I.ss than .3"/0 at 1.5 volts, and I.ss than ·1.5"/0 at 10 yolts ou~put 

·New PICKERING 
TURN.OVER CARTRIDGE 
Model 260DS with Diamond 

and Sapphire ·Styll 

Following the enthusiastic acceptance of the Model 26000 Dual Diamond 
Cartridge, Pickering now announces the Model 26005 with Sapphire stylus 
for standard and Diamond for microgroove. Both cartridges are otherwise 
identical. 
Response is smooth and clean from 20 to 20,000 cycles. Lower moving mass 
and higher compliance provides excellent tracking at low stylus pressure, 
and good transient ' response. -These and other design features result in lower 
harmonic and intermodulation distortion . Th. Mod.1 260DS fits most pickup 
arms and operates directly into conventional low·level preamp inputs. 

Made' 260DS- Diamond·Sapphir . ......... _............ . ........ $4800 

Made' 260DD - Dual Diamond ..................................................................................... 60.00 

New ELECTRO .VOICE Model 666 

• 

Super·Cardioid Dynamic 
Microphone 

A wide-range , unidirectional microphone with a sin- . 
gle moving element and featuring unusually high front
to-back discrimination . Frequency response is uniform 
from 50 to 13,000 cycles . The output imp·edanc. is 50 
ohms with internal provision for easily adjusting to 
150 or 250 ohms. Output is -57 db (Ref. 0 db = 
1 mw/IO dynes/ cm 2). 
The Model 666 is ideal for TV, radio, recording and 
other applications calling for high quality, and can be 
used with boom, floor and' table stands, and other 
microphone mounts . Weighs only 11 ozs. 
Camplete with Stand Coupler and 20-ft . , 2-conductor 
cabl. with Cannon UA·3·11 conn.ctor············· ... ·.$14700 

Madel 366 - Boom Shock-Mount ............ 24.00 
Made' 420 - Tabl. Stand ......... 12.00 
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The NEW NATIONAL 
dfo!tl~on Pine 

of High Fidelity 
Equipment 

(400cps ,and 7kc mi xed 4/1) . Output impedancet 3000 ohms permits up to 
50 feet of coble without frequency discrimination. 
Horizon 5 may be paneJ-mount~d or recessed in Criterion Tuner or Horizon 
20 Ampl ifier . 

Complete with tubes ... ........................... $4995 

(A) HORIZON 10 10 Watt Amplifier 
A complete, se lf-contoined power amplifier with phono e'qualizer, bass and 
treble, and loudness controls . Has 2 high-level inputs for tuner, tape, etc., 
and phono input with compensation selector for A.E.S., O.rtho, and Foreign 
records . Tone controls are continuously variable over a range from + 11db 
to -10db at .10,000 cycl.s, and to + 15db at 30 cycles. 
Freguency response : 20 to 20,000 cycles ± 1 db . 'Power response: 20 to, 
20;900 cycles ±2db . Distortion : less than .50/ 0 'harmonic, and less than 
20/0 intermodulatiolT, .at 10 w.atts. 
Employs new 'Unity Coupling' circuit as described in Horizon 20 Amplifier. 

.Camplete with tubes .. lless preampIiRerl ...•...... ................. _ .............................. $7995 

(S) HORIZON 20 20 Watt Amplifier 
The Horizon 20 embodies a major design innova.tion called 'Unity Coup
ling'. By this means, the output transformer is no lon'ger relied upon for 
distortion cancellation between the output tubes, as is the case in normal 
'push -pull circuits . The transformer .erves simply as an impedance matching 
component. I'n this way, transformer distortion is reduced to a minimum. 
Other features of the Horizon 20 include: Frequency response from 20 to 
20,000 cycles ±.ldb and from 10 · to 100,000 cycl.s ±Idb. Power reo 
sponse cit 20 watts from 20 to 20,000 cycles ± .15db and from 10 to 60,000 
cycles ± 1 db. Harmonic .distortion is less than .30/ 0 at rated 20 watt aut· 
put, and .60/0 at 25 watts. Intermodulation distortion is not more than 10/0 
at 20 watts (400cps and 7kc mixed 4/1 I. 
Output taps are provided for matchfng to either 8 or 16 ohm .speaker SYI· 
tem . By removing decorative face plate, space is provided for recessing 
and flush mounting the Horizon 5 preamplifier-control unit . 
Camplete with tubes. lIess preampliRerJ ....................................... . ............. $849S 

All National Horizon High .Fidelity Units Employ Printed Circuitry 

New 

MAGNECOR 
Portable 

TAPE RECORDERS 

Model M·30 -Pr.cision built to stand· 
ards which have gained for Magnecord equipment an important position in , 
the prof.ssional fi.ld, the Mod.1 M·30 has be.n pric.d within repch of the 
hig.~ fidelity enthusiast, the musician, and others concerned with high: 
quality recording. Frequency response at 7 1/2"/sec. extends from 50 to over 
10,000 cycl.s ±2 db, and at 3'/,"/s.c. from 50 to 5000 cycles ±2 db. An 
oversize, 4.pole motor is employed for excellent speed regulation. An eye 
tube permits cont'ral 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 jack permits the use of earphones or external Vu. 
meter. Uses tape reels up to 7", dual-track (full-width track optional). 
Weight, 35 Ibs. 
Suppli.d with AC cord, 7" take-up reel, and maroon $29900 leatheretto-covered case measuring 1!3/"x l1 '1"x13'1 ... " ................. _ ........ .. 
Model M·33 Th. mod.1 M-33 is· identical in all respects to the Model 
M· 30, eX"CElpt that ' it is provided with a built-in amplifier and loudspeaker. 
The M-~3 is also provided with an output connection for playback through an 
external amplifier system. 

. ..... _ ................................ $32900 
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Do You Have 

Hum 
Uniplug 

DC 

Filament 

Troubles? 

Supplies 

Will Stop Them! 

Model 119 12.6 VDC @ .9 amps $34.00 
Model 125 6.3 VDC @ 1.5 amps $39.00 

Write for technical data & quantity prices. 

C. J. Applegate & Co. 
1816 Grove St. Dept. Al Boulder, Colorado 

-
Authoritative and 
Enlightening ... -
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AUDIO Acknowledged the Leading Publication 
in the FiJeld of Sound Reproduction 

If you are novice, hobbyist, experimenter, or engineer ... if 
you are a lover of music . .. and in pursuit of sound, un dis
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 thrilling experience we call Audio. 
Each new issue brings New Ideas, New Slants, and Latest 
Developments ... month in and month out .. . twelve times 
a year. 

BE SURE to get your copies REGULARLY. 

MAIL this 

Coupon 

NOW 

---------------------------, 
AUDIO 
Box 629, Mineola, N. Y. 
Enclosed is 0 Check 0 Money Order for $~ ________ _ 
Please send a copy of each new issue of AUDIO for t.hc next o 12 months; 0 24 months to: 
Please Print 
Name ________________________ __ 

Address __________________________________________ __ 

City ---___________________ Zone _____ State _______ _ 

Subscription pr ice : U.S.A., Possessions, Canada and Mexico ! 
I year $3.00 ; 2 years $5.00, all othe r countries $4 .00 per year 

---------------------------

swi tch affords four p ositions for variou s 
program sou rces. T he uni t con~ains t:wo 
tubes a 6AV6 and a 1 2AX7, which derive 
powe{' from the main amplifier. The sturdy 
metal cabinet is finished in bronze ham
merloid. Dimensions are 11 x 3 x 3 ins. 
Complete information is avai lab le from 
H. A. Hartley Co., Inc. , 521 E. 162nd St. , 
Bronx 51, N. Y. 

• L a pel Microphone. Weighing but one 
ou nce exclusive of cord, the n ew Turner 
Type L -100 crystal L a p el Microph<:me .of
fers remarlcab le performance conslderll1g 
its exceptionally low p rice. Frequ ency re- ' 
sponse is 50 to 10,000 cps and output level 
is 50 db b elow 1 volt/dyne/sq . cm. Pickup 
pattern is essentially non-directional. The 

u nit is cased in light gray p lastic. An ad
justable rubber-pad ded c lip permits the 
m icrophone to be clip ped anywhere, with 
t he cable a lways hanging d ownward and 
the microphone in a vertical position. Full 
information may be obtained by writing 
T he Turner Company, 909 17th St., N.E., 
Cedar Rapids, Iowa . 

• Stromberg-Carlson a -Inch Spea ker. F"e
quency r esponse of 50 to 13,000 cps and 
power handling capacity of 10 watts are 
among the characteristics of the new 
Model RF-460 8-inch high-fidelity speaker 
r ecently intr oduced by Str omberg-Carlson 
Company, Sound Equipment Division, 
Rochester 21, N. Y. F ull bass response is 
r ealized when the RF-460 is used in a 

closed-back cabinet with internal volume 
of 1.7 cubic feet or larger . Constructional 
features inclu de an a lum in u m voice-coil 
form to e liminate humidity and tempera 
ture variations, prevent warping and buck
ling, and to provide increased power-han
dling capacity. F lux density is 13,000 
gauss and input impedance is eight ohms. 
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TOPS IN -
POPS 

ROBERT SYLVESTER 

IT PROBABLY ISN 'T too much to say that 
the recording business was launched by 
comedy. If memory serves and history 

doesn't correct it, Sam Bernard's Cohen 
On The Telephone was the first phonograph 
hit recording. The vaudeville monologists 
and comedy singers-Van and Schenck, 
Sophie Tucker, Bert W illiams et a i-were 
among the earliest record stars. And then, 
after World War I, comedy vi rtually dis
appeared from the turntables. The varied 
musical a rts dominated the recordillg field. 

Once in a blue moon a comedy surprise 
would come along as an overpight hit. The 
best remembered are the discs made by the 
blackface team, Moran and Mack, called 
"The Two Black Crows." But even this 
temporary comic revival was not truly a. 
recording original. Moran and Mack were 
a howling hit on an early radio broadcast 
and were subsequently recorded by V ictor. 

The only consistent comedian on records 
in recent years has been Spike Jones, but 
Jones actually offers comedy music and 
musical burlesques rather than pure comedy. 
There has been, of course, a long parade 
of novelty songs and comedy tunes and 
ditties which lay claim to a few belly laughs. 
But comedy as straight comedy has been 
neglected and ignored until very r ecently. 

I t now is in the throes of a renaissance 
and, according to the record shops, is doing 
pretty well for .itself. Coral Records, in 
fact, not only boast two hit discs but also 
can claim discovery of a couple of hitherto 
unknown funny fe llows. 

The best of these is an unsung nightclub 
comedian named Buddy Hackett. Hackett 
has done two sides (78) for Coral from 
his cafe routines. Of these, the best is his 
imitation of a Chinese waiter trying to order 
a "family dinner" for six Americans who 
can't make up their minds. Hackett's rou
tine is original and bright-i.e.: "all Amer
icans look alike" and "lookee that blondie 
woman; built like brick wall of China." The 
reverse side of The Chinese Dinner offers 
Hackett on how to lose weight by taking 

. a fr ightening series of pills. 
Coral also offer s a comedian named Eddie 

Lawrence with two sides of a song mono
logue called "Old, Old Vienna" (78) which 
has some yok lines. It is Lawrence's con
tention, for instance, that the only reason 
Vienna had all those g reat composers is 
that they were born there and couldn't help 
being Viennese. He is convinced that all 
Viennese would rather be in Las Vegas. 

Perhaps the most successful and by all 
odds the most valuable of the new comedy 
recordings is the Victor 12-inch (LP) 
production called The Old Curiosity Shop . 
This consists of a series of selections from 
famed and long gone stars of · yesteryear 
and includes songs as well as talk. But the 

. comedy highlights are well worth having 
since they include De Wolf Hopper himself 
doing his immortal Casey at The Bat, as 
well as routines by Fanny Brice, Will 
Rogers, and other early comic entertainers 
whose recordings are now collectors' items. 
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This Old C'l£/"iosity Shop is nicely ba l
anced and has a truly nostalgic and histor
ical quality. It's a great record to play either 
while your alone or when the party starts 
to drag and needs a little unusual enter
tainment to pick it up again. 

The aforement ioned indefatiguable Spike 
J ones has a new Victor disc (on both 78 
and 45) which was, probably, inevitable. It 
is Maestro Jones and his boys burlesquing 
the new wunderkind who calls himself 
Liberace. The Jones bit is aptly titled I'm 
In The Mood For Love and takes Liberace 
apart with loud abandon. 

Jackie Gleason, the television comedian 
whose moony and mellow cornet-and-strings 
records continue to be best sellers, has also 
collected some of his comedy routines and 
songs for Capitol (33) under the title 
Away We go. It's typical Gleason who, 
like all other comedians, is funnier when 
seen tllan merely heard. 

Victor Borge, another musi-comedian 
who has been doing his one-man show on 
Broadway all season, and is a veteran re
cording star, has put several of his Comedy 
In Music routines on a 12-inch Columbia 
LP. Borge fans probably won't want to 
miss th is one. 

While not new, Victor's recording of the 
late, fabulous F lorence Foster Jenkins is 
still selling and is already a collector's item. 
Miss Jenkins was a happily misguided soci
ety matron who probably sang worse than 
anyone in the world, delighted in proving it, 
and frequently sold out concert h alls to peo
pl e who preferred to hear her attempt an 
aria than hear Lily Pons l'eall y sing one. 
The J enkins r ecordings are now collected 
on an 8-inch Victor LP. You can find one 
if you're willing to shop around a bit. 

A new recording firm called Audio Ar
chives makes its bow with a 12-inch LP 
novelty titled If I'm Elected. This is basic
al I<r excerpts from campaign speeches by 
various men who have run for-and often 
been elected to-national offi ce. It has the 
voices of several dead Presidents and also 
some unintentional comedy by same. Other 
comedy is nicely interpolated from th e polit
ical humors of W ill Rogers and Irvin S. 
Cobb. The overall narration is by actor 
J ohn Carradine. 

There is, of course, a mine of great com
edy which very probably wi ll never be re
released. These are the acts, patter and 
sketches done by our foremost comics for 
the V-discs wh ich were beamed to militarv 
forces during the war. Every graduate GI 
must remember these star-laden recorded 
shows. Countless albums could be gleaned 
from them today and issued commercially. 
But there is little chance of such an achieve
ment. 

The royalty payments would be extr~mely 
complicated, clearances would be well-nigh 
impossible, and nobody seems to know what 
became of the original V-Disc masters any
way. The best guess is that they were de
stroyed under agreement with the a rti sts 
and their parent recording companies. 

IF YOU ARE MOVINC 

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 ad
ditional postage, and we can NOT dupli
cate copies sent to you once. To save 
yourself, us, and the Post Office a head
ache, won't you please cooperate? When 
notifying us, please give your old ad
dress and your new address . 

Circulation Department 

RADIO MACAZINES, INC. 
P. O. Box 629 Mineola N. Y. 
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to your friends 

a copy of 

AUDIO 
Don't give your copy away. Let us 

send one to each of your friends

no obli gation, of course. Fill out 
th is coupon and send to 

RADIO MACAZINES, INC. 

P. O. Box 629 Mineola, N. Y. 

Please send a free copy to 
the names given below . .. 

o with my compliments 

o omitting my name 
S"igned .. . .... ..... ............ . . 

Address .... . ..... . . . . . ........ . 

City and State 

Name ..... . ................... . 

Firm ... . ..... . .... . ...... . . . .. . 

Address . . . .. . ... . .... . ... . .. .. . 

City and S tate 

Name ........... . ...... . ... . . . . 

F . Inn . ... . .............. . .... .. . 

Address .... . .. . .............. . . . 

City and S tate 

N ame . . . . ... . ...... . .......... . 
F' . . Irm . . . ........ . .... .. . . . . . . . . . 

Address . . . . .. .. . ......... ... .. . 

City alld State 

Name . . . ...... . .......... . . ... . 

Fil'm .... . . . . ...... . .... .. . . . . . . 

Address ... .......... . .... . .. .. . 

City and S tate ..... . ........... . 

N ame .. ... . . .. . . ... ... ... .. .... . 

Firm ... '" .. .. . .. . ...... . ... . . . 

Address . .. . ... . . . . ...... .. . . • . . 

City and State ... . . .. .. .. .. . .• . . 

PICKUP' LOADING 
(from page 19) 

T he simple cathode fo llower shown in 
F ig. 3 was set up and tested. T he effec
tiveness of this arrangement is brought 
out by the respons~ curves of Fig. 4. 
Even with a C. of 2500 IJIlJ.f, a negligible 
effect on higl1-frequency response is 
noted. T he effect of various values of 
coupling capacitors, Co, on the low fre
quency response was explored. A Co of 
0.051J.£ with an Rk of 5000 or 10,000 ohms 
produces a droop of only 1 db at 20 c.ps. 

A O.2-meg R 8 was employed to elimi
nate any resonant effect arising from 
phono arm cable capacitance as repre
sented by C. of 40 1XJ.t£. 

a: 
~ 520mh 340 

CATHODE FOLLOWER 
300VDC 

a: 
Cc W 

", I ±,.[~ 
Fig. 3. Equipment set-up for measuring cart ridge 

response when feeding a cathode follower. 

When operating with 300 volts on the 
plate and a 5000-ohm, Y;; -watt cathode 
resistor, a 6C4 draws 3;.5 ma. V irtually 
the same results may be obtained with 
(Y;;) 12AU7, (Y;;) 6SN7, 6J 5 or numer
ous other triodes. D ifferent values of 
plate voltage have little effect on the re
sults. As careful attention must be paid 
to the fi lteri ng of the . cathode follower 
B+ supply voltage as for a preampli fier. 

W hen a fo llower is employed, it is rec
ommended that de-emphasis be accom
pli shed after the output of the follower. 
An excell ent example of such a system 
may be seen in an article by P . W. St . 
George and B. B. Drisko entitled "A 
Versatile P reampli fier" in the first Audio 
A nthology. 

TABLE 1 

Manufacturer Cartridge Approx. L Approx. R 
Model mh ohms 

Genera l Elect ric All home 520 340 
types 

Audak L-6 750 600 
Pickering 120 } 165 600 140 

260 130 750 

--.11 UII ~ -
cs ; 1000~~ 1 

1--+++++tH---+-t-t-t-H-ttt---t-- R
k

; SOOO'or 10,000 

~+l+ffi1--+-~~-H-~~~+-~1 1 11 \ 
Fig. 4. Cu! ve show
ing change in car
tridge response with 
change in a load iso
lated by a cathode 

~ +1 t-- Cs ; 2500~~1 \ _ 

- +-C-r-lc ;11. 011'111 _ I- Rk ; 5000 or 10,000 -\-- 11-1--

~ 0 I 1 1111 1 

~ ~ ~tl; 111JJI __ (- - -" +I_-I_i-1H-JJ1--r~-
~ - 1 I" I llill Cs; 25001'1'1 

" Rk; 500.0 ~ Cc ; 0 .25 1'1 I 

follower. 

_ _ ~ ~1 ; 1 6 ~151'1 -I_l-IH-++H+_-+_ Cs ; 25001' ~ 1 r---
I I 1I1 I Rk ; 10,000 

I I III 1 1 1 1 11 

" 100 1000 10000 

FREQUEN CY IN CYC LES PER SECOND 

SECURITY SOUND SYSTEM 
(f-rom page 27) 

occurs. Even in a large institution, 
voices of individuals become identifiable 
as also do ind ividual rooms by their own 
peculiar acoustic conditiolJs. 

Reliability Is Imperative 

Experience has shown that there is 
no compromise with quality in the de
sign of a Security Sound System. Oper
ating personnel come to rely on it as a 
dev ice to protect their lives and insure 
their safety. Failures in good equipment 
are rare and a regular servicing pro
gram will usually eliminate tube fa ilu res 
and other t roubles before they occur. 
T he use of cheap or inferior equipment 
is to be avo ided since the system had 

better not exist than be unrel iable. With 
the completion of a new installation of 
the system in each institution, much 
more is being learned about operation 
and performance. 

I n the pilot installation so much good 
and so li ttle bad has been discovered 
about the Security Sound System that it 
has been proven that such a system can 
be highly effective in any of the types 
of institu tions mentioned. 

The wr iter des igned the bas ic system 
about three years ago and has not ap
plied for patents for the reason that the 
system should be in the public domain 
and thus be available for better protec
tion in institut ions of confinement . 
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CONCRETE MONSTER 
(from page 18) 

Next, the opening was made in the 
wall by removing the stucco from the 
outside and lath and plaster from the in
side, exposing two studs passing through 
the opening . One was removed fo r the 
leng th of the opening for easy access 
during construction, and the other "air
stream" shap'ed and left in place. 

(I must confess here that I was reluc
tant to tell my wife of my intention to 
cut a barn-door size hole in her dining
room wall, so I maneuvered her into an 
over-night visit to her daughter in a 
nearby city. When she returned home, 
the deed was done and it was too late 
for her to object. It seems that many 
wives don't share their husbands' enthu
siasm for hi-fi.) 

The frame, or cage, was supported in 
place and a coat of cement mortar (com
posed of one part plastic cement and 
three parts sand-to which was added a 
water-proO'fing and hardening compound, 
such as Anti-hydro, Sealcrete, etc.) was 
trowelled O'nto the metal lath. After this 
had set for 48 hours, more coats were 
trowelled on the inside and outside until 
a thickness of 2 inches or more had been 
built up. Each coat was scratched or 
roughened so the nex t would adhere 
firmly, and the last autside coat was 
"flaated" with a sponge-rubber flaat. 
The inside was trawelled smaath. A 
metal ring was used at the small end of 
the frame, which acted as a screed l far 
plastering, and to make a neat ending far 
the can crete partion af the ham. 

The ham has an expansian rate which 
daubles in crass-sectianal area every 27 
inches af ham length, beg inning with the 
ll-inch circular apening in the drum
head. The sheet-metal section, F ig. 7, 
makes a transitian fram raund at the 
small end to' square (with raunded c'ar-

1 Screed: A strip used to gauge the thick
ness of the plastering. 

ners) at the beginning of the concrete 
part. After the concrete had thoroughly 
dried aut, the inside was caated with a 
sealer and then with glass lacquer to 
make the surface mare reflective. 

The apening intO' the raom was cav
ered with closely woven white nylan 
cloth about 1 inch back of the g rill clath 
(or at the stud 1 ine) , and which was used 
to prevent a "dark look" at the opening. 
It daesn' t seem to' make any difference in 
the sound. An open-mesh drapery mate
rial was used fa r the g rill cloth. 

I drive the speaker system with a 
home-built ultra-linear ampli fier, using 
a Fisher audiO' cantral , with phana, tape 
recorder, and an AM-FM tuner as sound 
saurces. TV saund cames fram a 630-
type televi sian set. 

And haw does it saund ? W ell, in pre
viaus articles on speakers and enclosures, 
the superlatives have been pretty well 
used up, but I 've been listening quite 
a while and this is the best I have heard 
yet on the low end. The highs are good, 
~o.· 

LQCK SEAM 

~ 
'SQLDER 

22 GA. 
GALVANIZED 

STEEL 

~59"~ 

UPPER SECTIQN "r 
$' 

SHEET 
... ... METAL 

SCREWS 

~453:4"~'J. 
...-::::::= 46 ~ 

3 - 1/ 4 " X 1" ' L' 
STRAPS FQR HQLDING 
THRQAT TIGHTLY TO' 

DRUMHEAD 

I 
$' 

~35 112"------1 J.. 
CURVES FQR UPPER AND 
LQWER SECTIQN FORMED 
BY 60'" RADIUS 

JQINT AT THE ANGLE QF THRQAT AND 
DRUMHEAD SHQULD BE SEALED WATERTIGHT 
WITH ASPHALT MASTIC 

Fig. 7. Patterns for . the construction of .the 
telescoping throat end of the exponential horn . 

BUILDING YOUR OWN HI·FI FURNITURE 
(f1-om page 33) 

fini sh of this type of hinge adds to the 
decorative appearance of the cabinet and 
the exposed hinge pin is not objectional 
as in the case of other hinges. Another 
popular hinge for hi-fi cabinets is the 
concealed hinge, Fig. 5. They are almost 
invisible and have an aff~et hinge paint 

, which in mast cases permits the door to' 
be swung back. These are installed an 
the tap and battam af the doa r as apposed 
to' the sides . 

The campletely invisible hinge jaint 
is made passible with the Sass hinge, 
Fig . 6. The twa halves of the hinge are 
martised intO' the edges of the mating 
pieces. This mortise is either drilled with 
a brace and bit or with a chisel and a 
brace and bit, depending on the type af 
Sass hinge used. This type of hinge is 
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best used with lumber core plywaad and 
an accurate marti se should be cut to pre
vent binding . 

TO' eliminate the need far mortising to' 
install 'the hinge, there is a vailable a 
number of nan-marti sing type cabinet 
hinges. One type is the very thin butt 
hinge which is similar to' the butts shawn 
in Fig. 3'but reduced to' less than 'a single 
thickness so nO' martise is required. 

As with practi cally any trade. there 
are many "tricks" that save time · and 
g ive a prafessianal appearance to the 
campleted cabinet. Camman sense, care
fully applied, should be adequate for the 
person who builds a ca~inet only occ<l;
sionally. If much work IS to be done, It 
is suggested that a reference work. on 
cabinetry b~ studied-both to save time 
and to ensure a better job. 

SIMPLIFY 
CUSTOM 

INSTALLATION 

REPRESENTATIVES 
Hycor Sales Co. of California 

11423 Vanowen St., No. Hollywood, Calif. 
Beebe Associates 

1155 Waukegan Rd ., Glenview, Illinois 
Burlingame Associates 

103 Lafayette St. , New York City 
Harrison J. Blind, 1616 Cord st. 

Indianapolis 24, Indiana 
G. M. Howard & Assoc. 

734 Bryant St., San Francisco 7, Cali f. 

EXPORT DIVISION 
Morhan Exporting Corporation 

458 Broadway, New York 13, N. Y., U. S. A. 
Cable, "MORHANEX" 
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A 
CREDIT 

TO YOUR 
HIGH 

Model 3/532 
Intermixes 10 and 
12 inch record s. 
list Pri ce . ...... $65.00 

Model 3/ 531 
Non·intermix. 
list Price .• _ .... $54.50 

Model 3/534 
Single record player. 
list Price _ ... $33.60 

WOOD BASE 
Mahogany Finish. 
Specify Changer or 
Player. 
List Pri ce ... __ .$9.50 

Write for complete detoils to: Dept . FG-l 
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ROCKBAR CORPORATION • 21S Easl 37th Street, New York 16, N. Y. 

TAKE CARE 

The Wear and Care 

01 Records and Stvli 

PRICE ............ $1.00 

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 still be " unbreakable." 

I n 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 
treatment 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! 

'----------------------------------
Book Division, 
Radio Magazines, Inc. 
P. O. Box 629, Mineola, N. Y. 

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 ... . . .. .... . 

AUDIO ETC. 
(from page 39) 

This goes on and on. If among these 
happy proliferations there appears one 
model with a certain very good looking dec
orative metal r ing a round the speaker grille 
that attracts both a lot of eyes and a lot of 
dollars, then quick like a flash everybody 
has metal rings around their speaker. g rilles. 
Different of course, but not very different, 
and the percentage of difference has been 
rather remarkably consistent this year- as 
consistent, for example, as the sizes of the 
numerous eight-inch speaker enclosures 
themselves: about half of them measure 
alike within an inch or so each way. Calcu
lated Similarity. 

N ow don't get me wrong. This, as I say. 
is the age-old way of the business world. 
Everybody does it and a lways has. But 
don't forget that somebody, somewhere, 
some time, must stop chasing somebody 
else's tail around in a circle and strike out 
for new fields. The guy who does that, alas, 
isn't always the one who cashes in. But 
this too is an old business story. Thank the 
Lord. we still have among us those idealistic 
optimists who think they can get somewhere 
with a new idea-otherwise we'd all end up 
like the dragonfly, who (I've always been 
told) wi ll eat his own tail if you feed it to 
him, until he dies of indigestion. In this 
Year of Consolidation, tail-chasing is our 
favorite sport. 

Progress, Too 

Fortunately, tai l chasing has its good 
points too. I mentioned t wo aspects of our 
present consolidation, the first being this 
rampaging Calculated Similarity, ·or to put 
it another way, the phenomenon of mutual 
bandwagon-climbing. The second aspect is 
just as clear, but a lot more constructive. 
Out of this sort of close competition inevi
tably comes a quiet and steady refining of 
existing ideas, procedures, equipment, 
standards. That, during this last year, has 
been very much to the good. ' 

Even though generally speaking there has 
been little of radica lly new interest (with 
some exceptions, notably the new wide 
range ceramic pickup development, de
scribed here in an earl ier month) there has 
been undeniably throughout the true Audio 
field a g ratifying clarification of detail a 
simplifying, an upgrading of performa~ce 
standards. 

A,;np!ifiers, for example, have not only 
multIplIed tremendously. Constant revision 
and experiment has improved everything 
about the breed from the ease with which 
they can be mounted in cabinetry and the 
simplicity of control settings a ll the way 
to higher basic tolerances for distortion, 
hum and so on. 

Aside from what I'm sure would be a 
generally admitted enhancement of perform
ance (I'm not so sUl-e about durability) I'd 
suggest that the most noticeable amplifier 
progress has been due just to this sort of 
ceaseless competitive polishing-up. Phys
ically this year's models have been more 
adaptable to a greater variety of audio in
stallations, better looking, easier to fee l and 
easier to read. Inputs and outputs and 
switching are both more versatile and gen
erally simpler as well. (Some of the older 
models were paragons of utter confusion in 
their outward facilities!) The marked trend 
towards fixed-position equalization, to sup
plement the standard bass and treble con
trols, is a good one because records during 
this year have at last begun to approach a 
reasonable uniformity of recording curve 
and the problem of equalization is bound to 
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get simpler. To separate record equalization 
from tone cont rol (for taste, r oom sound, 
etc.) has always been desirable and that 
seems to be the t rend. 

Among the low priced tape recorders, to 
mention just one more of the many a reas in 
which th is const ructive consolidation has 
been seen during the year, you' ll note a sim
ilar kind of progress. Nothing sensationally 
new, but in two part icular respects the trend 
is to the good. Fir st, the inherently clumsy 
mechanism of tape transport has been fur
ther simplified, (notably in the loading and 
unloading of tape) along famil iar lines. 
\"' ho will forget the original Soundmirror 
of circa 1947, a pioneer and grandaddy of 
millions of younger models but a holy terror 
in operation, with push-button controls al
most ·guaranteed to go haywire ! No reflec
tion on the ' maker; he was doing wonders 
for his t ime, and who could do better, at 
that stage? 

More important, there has been a signifi
cant widening 'of fr equency response at alJ 
the home tape speeds in many new recorders 
launched this last year (and there will be 
more of it in the new season to come) which 
has basically altered the home tape picture 
in a vital economic sense. More sound qual
ity, more "fi" for the same tape dollar; or 
longer tape play Iwith no loss in quality. 
N ext year's tape pictu.re in the home w ill 
undoubtedly reflect some radical results of 
these changes, in the much wider sale of 
pre-recorded tape, to take advantage of 
more and better machines now in homes. 

T he implications of a widening' of fre
quency response were taken up in this space 
all of four years ago, when the then new 
Ampex 400 was the fir st tape recorder and 
player to do the trick. Owners of back copies 
of lE may be interested in looking over the 
fo recasts in those ar ticles in the light of 
what's now about to happen in the home 
tape field. (lE, August and September 
1950) , 

Table Hi-Fi and Craft Parts 

En~:lUgh:-for ther e's no reason to go fur
ther 111 thIS over-all evaluation· of an A udio 
year. But one.maj or aspect of that year has 

' yet to be consIdered. It was suggested above 
when I spoke of the "true Audio fie ld." 

What about the overwhelming eXp'losion 
of "high. fidelity" in the commercial one
piece phonograph fie ld-the nationwide pub
licity that has carried the home table model 
machine and the semi-pro separate-unit rig 
togethe.r forward in one tornado of happy 
expanslOn? 

. We all know that a number of distraught 
gentlemen in the A udio profession have been 
sweating out an impossible task lately, that 
of defining High Fidelity and related ter
minology in the light of this year's upheaval. 
I am very glad I 'm not one of them. I have 
my own problems. 

I'm contemplating a book revision, of the 
ton:e I wrote a couple of years back, in 
whIch page after page of comparison be
tween "the ordinary home phonograph" and 
"high fide lity equipment" has now been r e
duced to so much jargon. For is there any 
home phonograph that doesn't now boast 
lo~dl :y of high fidel ity? (If not, then it's Full 
FIdelIty, or other Calculated Similarity. ) 
That once useful term has now gone com
pletely nuts and I doubt if we'll ever be 
able to bring it back to practical usefulness. 
I've got to find some other way of talking 
about equipment and, so help me, I haven't 
figured it o.ut yet. When I do, we' ll have a 
new edit ion of my book ! 

How do I feel about this year's wholesale 
invasion of "hi-fi" by the big commercial 
advertisers? I went into that pretty thor 
oughly last November in the first AUDIO 
ETC. (lE, Nov. 1953, p. 34) and nothing 
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has happened to alter the general outlook 
since, except of course th e con tinued pro
liferation of dozens of new "hi-fi" machines, 
Calculated Simila rities to compete with the 
triumphant Columbia 360 table phonograph 
which got there first. 

Yes, 'admittedly there has been a general 
impwvement in home phonograph quality, 
even if we ignore the huge ad claims. It re
fl ects a much belated modernization that has 
at last brought a measure of wide r ange r e
sponse, an improvement in amplifi er and 
tone control design and a gesture, a t least, 
in the direction of speaker enclosure design. 
'Whether ~!Ie call the result High Fidelity 
is now of singularly little importance-the 
big ads call it that a nyway, and they aren't 
going to be stopped. 

But, g ranted quite a lot of improvement, 
even g ranted that the better new machines 
might concievably be called hi-fi on a ra
tional basis (rating, as the AES has been 
consideri ng it, the better systems as super
hi-fi and ultra-hi-fi) - even so, I do not 
think that the home machine has even begun 
to touch the advantages that st ill belong to 
the separate-unit, craft-type of equipment 
that used to have a monopoly on the t erm 
High Fidelity. In spite of all this year's 
publicity-enforced excitement, I honestly do 
not feel that things have changed much
except linguist ically. 

I am as much in favor of sepal'ate-unit 
craft audio equipment, for the home, as I 
ever was and I have no intention of chancr
ing my point of view when it comes to goil~g 
over my book. The values in equipment 
bought "audiophile net" throu gh audio out
lets, are, I insist, as good relative to the 
"ordinary phonograph" as they ever were 
before the Great T idal Wave of H i-Fi this 
year: The differences, tone qua lity for tone 
qualIty, dollar for dollar, are sti ll very much 
.the ~ame. If "orcJ:inary home phonographs" 
~re Impro,:ed, whIch I do not deny, then so, 
111 proportlOn, are the separate units of this 
season as well. 

And this I will continue to assert how
ever. loudly the hi -fi ads may scream. I' ll 
say It no matter how many famous conduc
tors and musicians give ecstatic testimonials 
for .table hi-fi , nor how many beaming 
movIe stars emote for 4-D sound in the 
home. I will keep suggest ing to people who 
ask. what to buy that they acquire a good 
audIO catalogue and pick out parts just as I 
have been' suggesting these seven .Iast years. 

If You Can't be Bothered .. . 

Wh~t abo~t the hi-fi phonograph, then ? 
W~ll, It has ItS good place. There never was 
a tIme, these last seven years when I didn't 
regularly run into people wh~ iust couldn't 
be bothered with fancy equipment and 
moreover, who really didn't care very much 
about the possible tonal difference. I long 
ago ~earned to bow g l'acefu l1 y to this point 
of vIe;v. Some of my most musical friends 
hav~ It. I have pers~na l1y bought, in past 
ye.al s, sever~1 unmentIOnable table portables 
WIth thr~e-Illch speakers for fr iends who 
were entl.rely deltghted, though the sound 
o.f the thlll.!?;s made me wince. P eople are 
lIke that. They were seven years acro and 
they are still. Only now they buy'" "hio'b 
fidelity" machines, and love 'em. '" 

N0;V, you ~an g.et a ducky little home 
machllle that III pomt of fact will actually 
reproduce a 1O,000-cps tone tboucrh the di s
tortion in th upper region~ may'" or not be 
worse than the blissful high-end silence of 
yesteryear. Now, this same machine wi ll 
reproduce an audible bass of remarkably 
low pitch, though the attendant boominess 
mayor may not add to your musical enjoy
ment. Now, instead of one cramped speaker 
pointing outward you may have three, or 
a brace of them pointing in various direc-

In Stock ! 
Immediate Delivery! 
REL PR ECED ENT 

REL sets the pace for performance and beauty. Made 
by Radio Engineering Laborator ies, the original pioneer 
manufacturer of FM transmitters. The PRECEDENT In
corporates every important advance in the art of FM 
recept ion. Superlati ve Engineering, Sensitivity, Sta. 
bility, Tone . Unquestionably the finest FM Tuner ever 
made. Frequency Range 88 to 108 megacycles. Sensi· 
t ivity - 2 microvolts for better than 40 db quieti ng. 
Frequency re sponse 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. 
F~atures illuminated sl id.e·rule dial, tuning meter, 
s l g~a l strength meter, tuning .control, radio f requency, 
audIO gain control and power switch. $32 
Complete with tubes. Chassis only model . 5.00 

LIBERAL TRADE-IN ALLOWANCE 
FOR YOUR OLD FMTUNER 

You can afford to get the ver, best HOW! 

BROOKS ST10A FM TUNER 
New, modera tely priced fine quality FM Tuner features 
Hig ~ Sensitivity, Wide Frequency Response and Auto· 
matlc Frequency Control. Employs. Arm strong Circu it. 
Frequency range 87 to 109 megacycle s. Re sponse from 
30 to 20,000 cps. Illuminated slide rul e dia l tuning 
and power volume control s, self.contained' power 
supply for nov 60 cycles, special Inducti ve Tuner 
Turret. Quality components throughaut. Complete with 
10 tub es. Performance equal to tuners $76 44 
costing $100.00, yet priced at only • 

Get it at TERMINAL, New York's Downtown 
DIRECT FACTORY DISTRIBUTOR For:-

Ampex Magnecord REL 
Brooks Mcintosh Stromberg·Carlson 
Jim LanSing National Weatlters 

and all other world-famous brands. 

PRICES F.O.B. N.Y.C. Mail orders f~led anywhere. 
Send full remittanCll or 20 % deposit on C.O.D . orders. 

~;ninal ~/oIA/)/O CORP--
85 Cortlandt St. • New York 7, N. Y. 

Open every day including Saturday ti ll 6:15 P.M. 
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SAVE 
331~ 

3 

This Is our 

GROUP SUBSCRIPTION PLAN 

You and your friends and co-workers 
can now save up to 1.00 on each 
subscription to AUDIO. If you send 
6 or more subscriptions for the U.S.A. , 
and Canada, they will cost each sub
scriber $2.00, l / J less than the price 
of a regula!' 1 -year subscription. Pres
ent subscriptions may be renewed or 
extended as part of a Croup. 

AUDIO is still the only publication 
devoted entirely to 

• Audio 
• Bi"oadcasting equipment 
• Acoustics 
• Home music systems 
• Recording 
• PA systems 
• Record Reyie~s 
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tions~which, quite seriously, is one of the 
more positive improvemenfs to be found in 
the new machines. Sound should be spread 
out, sound-source masked, and the much
vaunted and wholly mis-named "3-D" 
speaker technique is good, without qualifi
tion. 

But all in all, 3-D stereosonic, magic 
miracle hi-fi and all the rest, the "ordinary 
home machine" sti ll fills the same old bill, 
and fills it very well , better than ever be
fore. Let's allow it the hi-fi title-that bat
tle is lost, and it's going to be called hi-fi, 
amazing, astounding, the Last Word in 
Ultra-Concert-Hall-Realism, the phono
graph that is Too Great to be Called a 
Phonograph and all the rest, whatever we 
may say or think, and that is that. The ad
vertising battle for hi-fi is lost-but vye still 
have, in separate-unit equipment, the advan
tages we have had right along, waiting to 
be promoted. 

Am;!. so, with the beginning of another 
Audio Year, with sensations in magnetic 
tape records and players and lots more in 
the offing, let's get on and through the era 
of tail-chasing. I'm looking forward with 
enthusiam to some real developments this 
comil1g year, brand new, original, and not 
even faintly similar to somebody else's good 
idea. 

Pilot Badio Corporation's two-day show
ing of its new 1954 line of high-fidelity 
tuners, amplifiers and portable phon os, 
held in New York's Hotel Warwick. 
brought out virtually a ll leading distribu
tors and dealers. Particular approbation 
was accorded the new Pilot tuner with 
microammeter tuning indicator. and the 
new table-top-type 15-watt amplifier sel
ling for less than a hundred dollars .. :. 
Ampex Corporation chose June 10 to In
troduce the new Model 600 portable tape 
recorder to music critics . .. Congratula
tions were accorded George Gero. presi
dent of the Paterson. N. J ., a dvertising 
agency bearing his name, by more than a 
hundred friends and clients who gathered 
to celebrate opening of the agency's new 
quarters. Co-hosting with Gero was Harold 
Becker who operates the agency's New 
York Office. 

With t he signing of a new contract. 
Thordarson-Meissner Division of Maguire 
Industries, Inc., continues its enviable 
record of 59 successive years without a 
strike or labor stoppage of any kind; credit 
goes to Gene Powers. general m anager. 
who is marking his 17th year of negoti
ating union contracts. Powers has never 
encountered a strike or slowdown. nor has 
he ever found it necessary to call In state 
or federal mediation services. (Ed's Note: 
CONGRATULATIONS in caps.) . . . 
Gramer Transformer Corporation, Chicago. 
has purchased the Halldorson Transformer 
Company, a lso Chicago. from Chicago 
Sta ndard Transformer Corporation, the 
parent company. No personnel changes an
ticipated and the entire Halldorson line 
wiII continu e to be available to the dis
tributor trade. 

Mrs. Azilda Nielsen is n ewly-elected 
president of Best Manufacturing Co., Inc., 
Irvington. N . J .. pioneer manufacturer of 
sound reproducing eq uipment. Mrs. Niel
sen is the widow of th e late E. W. Nielsen 
who was president of Best at the time of 
his passing last February . . . Hudson 
Badio & Television Corporation has ooened 
a new sound demonstration room in its 
downtown store at 212 Fulton St.. New 
York City. Measuring 25 by 40 ft., the new 

FOLD IT YOURSELF! 
Aluminum-Brass-Steel 

.l- to 24" wide 
Angles. brackets. channels. 
cbassis. and boxes easily 
constructed with the A. B. 
Parker vise-model folding 
machine. Manufactured In 
Great Britain-heavy duty 
- machine - gray finish. 

Weighs 22 Ibs.-sbipped· Express collect F.O.B. ONLY 
T-V Accessories. Box 6001. Arlington 6. Va. $14.95 

.. 

, 

'---CLASSIFIED----' 
Rates: lO¢ per word per InsertIon for noncommer.lal 
advertisements ; 25¢ per word for commercial adver
tisements. Rates are net. and no dIscounts will b. 
allow,d. Copy must b. accompanied by remlttan .. la 
full. and mDst reach the New York om.. .y tho 
first of the month preceding the date of ISSD •• , 

THE AUDIO EXCHAl'<GE has the largest 
selection of new and fully guaranteed used 
equipment. Catalog of used equipment on re
quest. Audio Exchange. Dept. AE, 159-19 
Hillside Ave., Jamaica 32. N. Y. OL 8-0445 
AUDIO EXCHANGE EXCHANGES AUDIO 

FM: ANTENNAS. Broad baud Yagi's and 
standard types. Wholesale Supply Co., Lunen
burg, Mass. 

CLOSE-OUT BARGAINS: Several brand 
new Presto RC-IO/ 14 Tape Mechanisms. 
Regular price. $687; Best Offers over $399 
accepted, f.o.b. 820 W. Olympic Blvd., Los 
Angeles. Calif. Attn: Cap Kierulff. Also write 
for Jist of PRESTO and MAGNECORD items 
at close-out prices. 

RECORDING TAPE, all brands; also used 
tape. (cleanly erased) ; other bargains. COM
MISSIONED ELECTRONICS, 2503 Champlain 
St., Washington. D. C. 

WANTED: Recording mechanism and head. 
Rek-O-Kut Model M-12. Must be reasonable. 
WILDING-WHITE, Loudonville, N. Y. 

HI-FI EQUIPMENT: Fisher C50 Audio 
Control ; Radio Craftsmen C-IO tuner. C500 
amplifier; Garrard RC-90 changer; Altec 515 
speaker, 802 tweeter, H811 horn, N800D net
work-all from latest model Altec "Voice of 
the Theatre" assembly; Revere T10 Tape 
Recorder; other items. All unused and pel'
fect. Will sacrifice. P hilip Lance, Greenwich. 
N. J. 

BROCINER Model 4 Corner Horn system, 
ebony finish, with latest and finest speaker, 
retail $425, for $280. LIggett 4-8079, New 
Yorl,. 

30% DISCOUNT Factory-fresh guaranteed 
LP records. Send 10 cents in coin for com
plete catalogue. 

SOUTHWEST RECORD SALES, Dept. A, 
4710 Ca.roline, Houston 4, Texas. 

ELECTRONI C ORGAN MANUFACTURER'S 
SURPLUS. Special linear-movement control; 
zero to 1 megohm in 53 steps; audio taper. 
Contacts preciSion molded in Bakelite base. 
Cast zinc housing, $5.00 each. Minsha.ll-Estey 
Organ, Inc., P. O. Box 537, Brattleboro. 
Vermont. 

PRESTO 6NM Recorder and 90-B Ampli
fier. CONCERTONE 1501 Recorder in 504 
carrying case. ALTEC-LANSING 800 speaker 
system. R. L. Woodburn, 915 Washington, 
Iowa City, Iowa. 

MICROPHONES: SELL tbree Shure #300 
Multi-impedance (with 3-way switch for 30/50, 
150/250, and 100,OOO-plus ohms) bi-direc
tional broadcast microphones complete with 
20 ft. 3-conductor shielded cable; in original 
boxes. Used only 22 hours; we replaced with 
directional m ikes. $50 each. BURTON BIGE
LOW ORGANIZATION, 274 Madison Ave., 
New York 16. N. Y. 
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PROFESSIONAL 
DIRECTORY 

HIGH-FIDELITY HOUSE 
01ferin~ the World's Finest Home 
Muac Syatema, created by experts 
with years of experience. 
Hir:h Fidelity is our only buainess
not a sideline. Complete stock .f every 
worthwhile component at all time&. 
536 South Fair Oaks. Pasadena 1, Cal. 

SY 5-4118 RY 1-8171 

Custom-Built Equipment 

U. S. Recording (0. 
11 21 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. TO RONTO. CANADA . 

AUDIO ENGINEER 

MUST BE CAPABLE OF DESIGNING 
HIGH GRADE AUDIO AMPLIFIERS AND 
ASSOCIATED EQUIPMENT. SHOULD BE 
OF STABLE CHARACTER. PROVEN 
ABILI TY MORE IMPORTANT THAN DE
GREE. SALARY COMMENSURATE W ITH 
ABILI TY. 

Box No. DL 1 
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stUdio is fully equipped with the latest in 
comparison facilities, and already has 
stimulated greatly improved sales accord
ing to Edward Saumel!, manager. 

RCA Victor has signed an agreement 
with Ma.gnecord, Inc., for the right to dis
tribute RCA's planned musi.c service 
throughout the United States and Canada; 
Magnecord wi ll make the service-which 
will be especially programmed on t ape by 
RCA for industry. hote ls, and other com
m ercial outlet,?-available for r edistribu
tion through music operators on a lease 
basis .. . Sylvania Electric Products Inc., 
has announced initia l plans for a 210.000 
sq.-ft. building in Williamsport, Pa., to be 
u sed as a centralized packaging area and 
for finishing operations in the manufacture 
of vacuum tubes-bids will be invited 
within the next few weeks according to 
Arthur L. Chapman, vice-president. 

Livingston Electronic Corporation is in
troducing both monaura l and binaural tape 
r ecordings of the same program m ateria l 
which' has heretofore been available only 
on discs; binaural releases will b e con
fined to staggered-head spacing for play
ing on Magnecorders, with stacked-head 
recordings avai lable on specia l order. 
Playing speed is 7.5 ips .. . In order to 
provide for expansion of hi- fi speaker pro
duction, Jensen Manufacturing' Company 
has acq uired n ew m a nufacturing facilities 
outside of Ch icago for smal! speaker man
ufacture, t hus releasing space in m ain 
p lant which will be devot ed to hi-fi un i ts 
. . . Officials of Raytheon Manufacturing 
Company were joined by high-ra nking 
Naval officers in opening a nd dedication of 
a new ultra-modern $2,00 0,000 electronics 
laboratory overlooking Hanscom Air Force 
Base, Bedford, Mass. 

Organizational changes at Collins Radio 
Companv, announced by Arthur A. Collins, 
president, inclu de the fo llowing appoint
m ents: R. S. Gates, executive vice-presi
dent; L. E. Bessemel', vice-president, man
ufacturing; 'It. T. Cox, vice-president, 
research and development; J. G. Flynn, Jr., 
vice-presi'dent, sales, an d M. W. Burrell, 
second vice- p"esident ... Entire industry 
heartened by returns to work of BillFIll&r, 
co-owner of New York's Terminal Radio 
Compa ny, following su ,·gery. 

Among guests at P ilot Radio Corpora
tion's trade and press showing of new 
models was St&ve Cisler, owner of San 
Francisco's "Good music station" KEAR
reported staggering inc r ease in interest in 
hi-fi on the Pacific Coast . . . David A. 
Coffin, manager of Raytheon's missile and 
radar divi s ion, has been na med assistant 
vice-presi dent . . . Laur&nce B. Lueck, 
formerly chemist in the m agnetic products 
division of Minnesota Mining a nd Manu
facturin g Company, has been appointed 
vice-president a nd gener a l manager of the 
E. M. C. Recordings Corporation, St. Paul, 
Minn. E. M. C. will initially issu e edu
cational pre-recorded tapes fo r school use. 

Frank Swinehart has joined the engi 
neering staff of The Turner Company, 
Cedar R a pids, Iowa-formerly with the 
Astatic Corporation a nd the Brush De
velopment Company ... Dominick J. Ca.
"ano has been elected vice-president of 
S. O. S. Cinema Supply Corporation in 
charge of TV studio and film production 
flal es~ another S. O. S. promotion finds 
William H. Allen named production man
ager ... James W. Bayless, general plant 
manager. has been elected a vice-nresident 
of Capitol Records, Inc .... Aldo Lachman, 
at one time with the loud speal{er division 
of The Cinaudagraph Corporation. .has 
j oined R. T. Bozak Company as vice-presi
dent in ch arge of manufacturing. 

Built to ~FA"'OUS 
WILLIAMSON 

* Available in a 
wide range of 
impedances 

PARTRIDGE WWFB 
Output Transformers 

Built to the famous Williamson specification 
the PARTRIDGE WWFB covers full A.F. 
range with lowest distortion. Secondary 
windings are brought out to eight separate 
sections of equal impedance. Power Rating 
16 watts continuous steady tone. Stock types 
compri se 0.95, 1.7 ,3.6 and 7.5 ohm $26.00 
sectIons. . Duty Paid 

AVAILABLE NOW from your usual iobber. Or write us 
(or immediate supply. FuJI techni~1 details rushed 
air~mail on request. 

PARTRIDGE 
TRANSFORMERS LTD. 
TOLWORTH' SURREY' ENGLAND 

• Dawson recording deep In Africa's Gold Coast. 
• American Museum expedition In ranges of New Guinea. 
• Dwight Cooke Interviews for CBS all Asia. 
Wherever you go, whether it 
be to the North Pole or the 
bottom of an African dia · 
mond mine, it's not too far 
for the Magnemite, truly 
portable tape recorder , whose 
versatility and unfailing de
pendability has gained global 
popularity for itself. 
You 'll never grow tired carrying a Magnemite. 
since these units weigh as little as 15 lhs. com· 
plele with ha ttcrics. Letterhead size, this mighty 
little handful meets NARTB standards and WIll 

easily satisfy your most critical recording necds. 
For the whole MAGHEMln story write to Dept. CL: 

AMPLIFIER CORP. of AMERICA 
398 Broadway, N. Y. 13, N. Y. 
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HARTLEY 
PREAMP 

TON E CON.TROL 
'UNIT 

BY THE 
MAKERS OF 

THE FAMOUS 

HARTLEY 215 . 
SPEAKER SYSTEM 

Full equalization and full tonal 
flexibility .. . with no compromise 
in quality ... that's the Hartley 
Audio Control Unit. This is the 
result of extremely careful design 
factors, by virtue of which total 
distortion has been kept to less 
than 0.1%. 

Separate, continuously variable 
bass and treble controls provide 
up to 36db boost at 40 cycles; and 
up to 13db boost and 16db attenu
ation at 10,000 cycles. With bas~ 
and treble controls at level posi
tions, response is flat from 20 to 
50,000 cycles. The operation of 
these controls has no noticeable 
effect upon the volume level. 

Housed in sturdy metal cabinet, 
finished in bronze hammerloid, 
the Hartley unit may be panel
mounted or used as an attractive 
remote control unit at some dis
tance from the other equipment. 
Cathode follower output permits 
long leads to main amplifier with
out frequency discrimination. 

The non-resonant 
Hartley 215 
Speaker Systems 
are available in 
single, dual, and 
4-speaker models, 
and are priced from 
$50.75. 

See yOllr Hi·Pi D ealer L::='===;;;;:~ 
or write Dept. CG·l 

H. A. HARTLEY CO., INC. 
521 East 162nd St., Bronx 51, N . Y. 
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Measurements Corporation 

MODEL 31 

. INTERMODULATION 
METER 

• Completely Self-Containecl 
• Direct Reacling For Rapicl, 

Accurate Measurements 
To insure peak performance from all 
audio systems; for correct adjustment 
and maintenance of AM and FM re
ceivers and transmitters; checking line
arity of fil m and d isc recordings and 
reproductions; checking phonograph 
pickups and recording styli; adjusting 
bias in tape recordings, etc. 

The generator section produces the 
mixed low and high frequency signal 
required for intermodulation testing . 
A direct-reading meter measures 
the input to the analyzer section 
and indicates the percentage of 

.f 

DOES THE IMPORTANT JOBS 

NO OTHER TAPE CAN DO! 

Revolutionary new Soundcraft LIFETIME<!> 

Magnetic Recording Tape takes over where 
others faiL This high-fidelity tape..;. • Ban
ishes program timing problems due to tape. 
• Preserves priceless reco rded material for 
a lifetime. • Stores perfectly in any cli
mate . • Is a third as strong as machine 
steel. • Wil l never break, cup, curl, tear, 
dry out or grow brittle. 

To the best of engi neering knowledge, 
LIFETIM E Tape will last forever. Newest in 
Soundcraft's quality tape line, its remark
able Micro-Polished'" oxide coating an
chored to DuPont " Mylar" polyester base 
makes it the finest tape money can buy. At 
dealers everywhere. Start using it today. 

For Every Sound Reason 

REEVES SOUNDCRAFT CORP. 

DEPT.B-7 
10 E. 52nd St., New York 22, N. Y. 
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'hat Mirrors ~he Original Sound 

II II 

BRAND 

IREEN BAND Professional 
THE FINEST TAPE YOUR RECORDER CAN USE 

Just as the reflection of a perfect 
mirror is faithful to the original 

image, in every detail, so too does IRISH 

Green Band RECORD, RETAIN and REPRODUCE 

the original sound with flawless fidelity. 
This can be confirmed by tests. Instruments 
will reveal that IRISH Green Band offers 
lower noise level, uniform sensitivity, mini
mum amplitude variation, less distortion. 
But instrument tests are only the landmarks 

is fast becoming the choice 
audio engineers in broadcast stations, 

recording studios and wherever sound 
quality is of paramount importance. 

1200 feet on plastic reeL ... ...... ..... $3.30 net 
2400 feet on metal reel ................ ". 7.71 net 

One day lOtt will surely me IRISH ... so 
write today for free test sample reel. 

irish BROWN BAND for Popular Priced Recorders: 
IRISH.,Brown Band, expressly d~signed for home 
and office recorders. Reproduces with true fidelity 
the frequency range from 100 to 8000 cycles. A 
high ,quality, plastic base tape for 'the price of 
ordin~ary paper tape! 
1200 feet, plastic base, on plastic reel... . ~2. 50 net 

of good design and production. The final 
proof is in the hearing. Therefore, to know 
and appreciate the quality of IRISH Green 
Band Tape, it must be used, listened to, and 
compared with other tapes on the same 
recorder. 

You will find that the only limitation to 
IRISH Green Band quality is the limitation 
of the tape recorder itself: it is the finest 
tape your recorder can use. 

At all leading 
radio parts distributors 

ORR A D I 0 I N D U S T R I E 5, INC. 
OPELIKA 2, ALABAMA 

World's Largest Exclusive Magnetic Tape ManufactureI' 

EXPORT DIYISJONl Morhan Exporting Corp., New :Xork, N. Y. 
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