A-P Opens Pacific Radio Convention

Photograph shows Club Officials, Radio Officers and
members of the A-P staff receiving the opening
address by radio with A-P tubes used in de Forest
inter-panel equipment and Magnavox amplifying and
loud speaking apparatus. ‘‘The tubes that are used
by those who know."”

ATLANTIC-PACIFIC RADIO SUPPLIES COMPANY
638 Mission Street, San Francisco, California
Eastern Office, 5 Kirk Place, Newark, N. J.

Henry M. Show, President




AMPLIFIES
AS IT DETECTS

UNNINGHAM Type C-300 Gas Con-

( tent Detector Tube is the ideal tube to

use in Home Receiving sets for clear

reception of Radio Telephone Concerts, Mar-

ket Reports and other news features which
are sent out daily all over the country.

Nationally recognized as the one tube which
gives the most satisfactory results for any

Cunningham . . n

L type Receiving Set applicable to wave lengths

Detector between 100 and 3000 meters for both spark

and C. W. Telegraph and Telephone, this
Cunningham Detector Tube is recognized as
the standard tube throughout the radio field.
In addition to its remarkable detector proper-
ties, low B. battery, quietness in operation, it
is a free and persistent oscillator for regen-
erative amplification and C. W. reception and
functions without distortion of the received
signals.
The unusually fine results which have come
through the operation of this tube in connec-
tion with home receiving sets have brought
us many enthusiastic indorsements from
users.

Write for further particulars to your nearest
dealer, or write to us direct.

REMLER APPARATUS RADIATES QUALITY
OUNNINGHAM TUBES MEET EVERY AMATEUR REQUIREMENT

7 The trade mark GE
s - is the guarantee of
’ these quality tubes.
Bach tube is built to
most rigid specifica-

tions.

Trading as
AUDIOTRON MFG. COMPANY

248 First Street 154 West Lake Street
Sn; Francisco, Calif $ Chicago. Illinois
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Stop Those Hissing and
“Frying” Noises, Now!
—=with Burgess “B” Batteries

ISSING, rattling, “frying”

noises! Did you know
that most of them are due to
noisy “B” batteries?

HEN there is static and

interference, why increase
your troubles with a poor “B”
battery? Did you know that
there is at least one “B” battery
which IS noiseless, yet can be
used to the last milli-ampere?

T HAT battery is the Burgess.

You can receive broadcast
without noises if you use only
Burgess Batteries. . And when

you “Buy Burgess” you get
high capacity and the lowest
price in hours of service.

M ULTI-STAGE radio fre-
quency and audio fre-
quency amplification is easily

possible with the Burgess “B.”
Weak and distant audio fre-
quency signals can be received
with multi-stage amplifiers and

Burgess “B” Batteries, because

Burgess Batteries DO NOT

drown out the signals.

"in radio equipment.

‘THE Burgess “B” noiseless

battery is the result of years
of e:iperimenting. Careful cell
construction—individual insu-
lation, moisture - proof sepa-
rators and box, substantial
triple seal. All under the con-
stant supervision of Burgess
Battery engineers in the big
Burgess plant.

URGESS “B” Batteries are

sold by all reliable dealers
If you
can’t get the Burgess “B” from
your dealer, write to—

BURGESS
BATTERY COMPANY

"

MADISON, WIS.
CHICAGO
KANSAS CITY
ST. PAUL
WINNIPEG

Tell them that you saw it in RADIO
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Forecast of Contributions
for March Issue

Jennings B. Dow, Ensign U. S. N., and Author
of “The C. W. Manual”

Jennings B. Dow, Ensign, U. S. N., author
of the series of articles on C. W. practice running
in these columns, will treat on the design and
construction of a five-watt radiophone in the next
installment. These series will eventually be re-
printed in book form as “The C. W. Manual.”

>

D. B. McGown, assistant radio inspector, is
the author of some practical instructions for mak-
ing a good receiver for 175-2500 meters. This
will be illustrated with photographs of a set
built in accordance with the instructions.

2C

Another good constructional article will be
one of the contributions to the prize contest for
all-wave receiving sets, the first prize winner
being published in this issue.

[ -3

Hugh R. Sprado will have some excellent sug-
gestions on elimination of interference by means
of directive reception. R. E. Lake will discuss
Vacuum Tube Circuits. B. F. McNamee, in the
course of his excellent radio articles in ideas of
one syllable, will tell about crystal detectors.

>

Lawrence Mott has a fine radio story entitled
“The Small Person,” which will bring a thrill
to every operator.

>

Of course there will be some fine material
in all the regular departments, including more
complete announcement regarding proposed ac-
tivities of the C. W. Association of America,
together with a goodly supply of radio humor.
The present issue may be regarded as setting a
standard which will be maintained during the
year to come.




RADIO for FEBRUARY, 1922

6@ QSQNB
T ac'c'o‘mﬂls}\‘rt\zﬁ
o cﬁ@&T‘T\n\gs

C'OT\S)
ﬂ\ﬂ\ 1y

I\aoaé
@rféc%o?\ of

dofrl

n\zﬂim he

S10b0 \C@ NOf

Digitized by GOOS[Q



RADI1O for FEBRUARY,

1922

RADIO APPARATUS

Distributors of Reliable Radio Apparatus to Dealers, Schools, Colleges, -

Radio Clubs and Experlmenters All Over the World!

“PITTSCO”

SERVICE DISTRIBUTES “RADIO
CORPORATION’S” PRODUCTS

ALL OVER THE WORLD! '

' TRY US AND SEE!

NOW HAS TWO STORES!
CARRY “RADIO CORPORATION’S”

“PITTSCO”
BOTH

COMPLETE LINE.
ORDER TODAY!

AMPLIFIERS

No. DA Westinghouse, Detector and

two stage in mahogany cabinet..... $68.00
No. RORIE Grebe, two stage with auto-

matic filament control jacks....... 65.00
No. RORD Grebe, Det. and two stage

with automatic fil. control jacks... 75.00
No. 2634 Amrad, Det. and two stage in
mahogany cabinet. Splendid value.. 47.50

AMPLIFYING TRANSFORMERS

No. UV-712 Radio Corporation. . .. 17.00
No. 80 Clapp-Eastham, semi- monnted. 4.00
No. QO Clapp-Eastham, fully mounted 5.00
No. 50 Chelsea, new type........... 4.60
ANTENNA WIRE
‘‘Pittsco’’ No. 14 Hard drnwn copver
(80 ft. per lb.), perlb............ .40
500 ft. special valueat............ 2.25
«‘Pittaco’’ 7 strand No. 22 “tinned cop-
per, per ft......... o384 S B e o .01
500, Tt. 1 uces posllersi s ns s darad s os 4.26
1000 ft. Special value at. 7.50
“‘Pittaco’’ 7 strand No. 20 phosphor
bronze, per ft........ . ayeagh 5 .02
500 ft. special value at....... ve... 17.60
‘“B’’ BATTERIES
No. 7623 Standard 22.5 Volts, small.. 1.50
No. 7625 Standard 22.5 Volts, large.. 2.85
No. 7600 Standard 22.5 Volts, variable
1615 to 22% Volts............... 3.00
No. 7650 Standard 225 Volts, large.
variable, 15 vnr;ntlons . 3.60
No. 763 Eveready 22.5 volts small.... 2.25
No. 766 Eveready 22.5 volts large.

16% to 223% volts............... 3.00
No. 627 Ace, 45 volts, variable....... 3.60
COILS (Duo-lateral)

DL-25 seoisuie $1.40 DL-300 ..... 1.76
DY:-85 wsiiensn 1.40 DI-400 ..... 1.80
DI-50 ....... 1.60 DL-500 ..... 2.00
DL-75 ..... .. 1.60 DL-600 ..... 2.16
DL-100 ...... 1.66 DL-750 ..... 2.35
DL-150 ...... 1.60 DL-1000 2.60
DL-200 ...... 1.5 DL-1250 3.00
DL-250 ...... 1.70 DL-1500 3.60
COIL MOUNTINGS

No. LC-100 DeForest 3 coil mounting
with gears, reduced price.......... 6.00
No. LC-101 DeForest 3 coil mounting
with gears and wooden base. 9.50
No. 400 Remler 3 coil mountmg with
base and extension handles........ 6.560
CONDENSERS (For OW work)
No. UC-1014 Radio Corp. .002 - MF.
3000 VOItE . ..o vvviiiieeiennnns 2.00
No. UC-1015 Radio Corp. .0003, 0004
.0005 MFD. 7500 volts. ....... 5.40
No. UC-1803 Radio Corp. .000025 ‘MF.
10000 volts . .......... 6.00
No. UC-1806 Radio Corp. 002" MF.
6000 VvOlts8 . ...vevvvennnonnn ... 7,00

CONDENSERS (Grid

No. UC-570 Radio Corp.
No. UC-569 Radio Corp.

UC-568 Radio Corp. .0005 MF. ..
No. UC-567 Radio Corp. .00025 MF..
No. UX-543 Radio Corp Condenser
meg.

.0025 MF...
001 MF....

CONDENSERS (Fliter type)
No UC 1631 Radio Corp. .5 MF 750

No UC 1635 Radio Corp. 1 MF 1750
VOIS e i mmmeramansions Y GG 31 656

C. W. INDUCTANCES

No. UL-1008 Radio Corporation.....
No. P-1 Acme

c. wW.
No. UP-1638 Radio Corp. 325 watts. .
No. UP-1016 Radio Corp. 750 watts.
Acme 200 Watt 350-550 Volts Mtd.
Acme 200 Watt 850-550 Volts unmtd.

‘FILTER REACTORS

No. UP-1626 160 Milliamperes......
No. UP-1627 800 Milliamperes. ..

and plate types)

$2.00
1.60
1.35
1.20

.50

POWER TRANSFORMERS

25.00
88.60
20.00
16.00

. GRID LEAKS (Radfo Corporation)

No. UP-1719 For 5 Watt Tubes......
No. UP-1718 For 50 Watt Tubes. ....
No. UP-516 %, 1, 1.5, 2 or 3 megohms

ea. complete with mountmg
Grid leaks only, each...............

HOT WIRE METERS

‘No. P-1 Roller-Smith 0-2.5 Amperes,

flush mtg. Special value at.......
No. UM-530 Radio Corp. 0-2.5 Amps.
No.UM-533 Radio Corp. 0-5 Amps. ...

JACKS (Radio type)

No. 61 Pacent open jack............
No. 62 Pacent closed jack..........
No. 63 Pacent 2 circuit.............
No. 65 Pacent three spring Automatic

filament control type
No. 66 Pacent five spring A. F. C..

LOUD SPEAKERS

No. R-3 Radio Magnavox, new type

horn, very latest model. ... .......
No. P-1 Vocaloud, station type.......
No. 400-W Federal Pleiophone. ......

REOCEIVING SETS (Orystal)
‘‘Aeriola Jr..'' Westinghouse. complete

with Brandes ‘‘Superior’'' phones. .
‘‘Radiola’’ DeForest, complete with
Brandes ‘‘Superior'’' phones......

Radio Service Type S-8 without phones,
splendid value

1.00

1.20
1.50

46.00
30.00
14.00

25.00
26.00

MAGNETIC MODULATORS

No. UT-1634 % to 1% Amperes. 39.50
No. UT-1357 1 to 3% Amperes 12.60
No. UT-1637 3 to 5 Amperes..... 17.00
REOCTIFYING DEVICES
No. UV-216 Radio Corp. '‘Kenotron’’
20 Watt type for UV-202 tubes..... .50
No. UV-217 Radio Corp. ‘‘Kenotron’’
150 Watt type for UV-203 tubes. ... 28.50
No. P-1 DeForest 20 Watt Rectifying
tube for use with 5 watt tubes..... 7.00
RECTIFYING DEVICES
(for ‘‘A’’ Batteries)
No. P-1 Tungar, 5 ampere type, com-
plete with bulb..... 5] W o . 28.00
No. P-2 Tungar, 2 ampare type with
RID. alit o m. TG hmE AN e, Bl 3 g 18.00
No. P8 FF Battery Booster, 5 amp.
[ 5 + - I R S I R 15.00
REGENERATIVE RECEIVERS
No. CR-3 Grebe ‘‘Relay-Special'’ 175-
680 meters . .......... .00 85.00
No CR-5 Grebe 175 3000 meters,
‘‘Super-special’’ complete set...... 80.00
No. CR-8 Grebe 175-1000 meters. com-
plete set, latest ‘‘Relay-Special’’... 80.00
No. CR-9 Grebe 175-3000 meters, com-
plete set with det. and 2 stage am-
phﬁer self contamed ‘‘A Master-
piece’” ...l 130.00
No. RA \Vestmghouse. 180- 700 meters,
very selective, mahogany cabinet. 68.00
No. RC Westinghouse, RA receiver and
DA Det. Amplifier combined in one
ocabinet, a splendid unit, compact...130.00
TELEPHONES
No. 56 Murdock 2000 ohm double..... 5.00
No. 56 Murdock 3000 ohm double. ... . 6.00
No. CW-834 Western Electric 2200
ohms . R 16.00
Brandes, Supenor with new head-
BNA s 5 e w s Bl Bl ST ohe eaee epe 5. 8.00
Brandes ‘Trans Atlnntlcs with new
headband ........,....... .. ..., 12.00
Brandes ‘‘Navy Type " with new hend-
band ........ SETANeNNs Siv e Bat o 14.00
Baldwins Type C .................. 12.00
Baldwins Type E ......... G W 18.00
Baldwins Type F ................. 14.00
Baldwins Type C unit only ......... 6.00
Federal A. and N. Type 2200 ohms... 8.00
Federal A. and N. Type 3200 ohms... 10.50
VACUUM TUBES
No. UV-200 Radiotron detector...... 5.00
No. UV-201 Radiotron amplifier...... 6.60
No. UV-202 Radiotron 5 watt....... 8.00
No. UV-203 Radiotron 50 watt..... 30.00
No. UV-204 Radiotron 250 watt..... 1110.00

Note:—All Radiotrons
surance prepaid anywhere in
Send us your orders for Radiotrons.

sent postage and in-
. 8. Al

“LET ‘PITTSCO’ products, SUPER-SERVICE and delivery solve your RADIO problems”
SEND US YOUR ORDERS TODAY!

Send ten cents for Catalog No. 22. Over 100 pages, over 150 illustrations, over 600 items

F. D. PITTS CO., Inc., 12 Park Square, Boston, Mass.

Branch—Woolworth Bldg.,
193 Westminster St., Providence,

Tell them that you saw it in RADIO
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Let the

Natrometer

Give You Sending
and Receiving Speed
in Half Usual Time

Don’t be cut off from other advanced amateurs because you do not know how to
handle the code, or be held back because you don’t know how to send and receive fast
enough. Get the full pleasure from your outfit. Listen-in on and understand all the com-
mercial stuff too. There’s no fun in hearing a lot of dots and dashes. You want to know

what they are saying. The Natrometer will teach you quicker than any other known
method. : : _

There is Only One Natrometer

Employing the Natrometer is like having the assistance of an expert operator to
help you learn the code; an expert who can send to you accurately at any speed, slow
or fast at your command any hour, day or evening. The Natrometer will do that and
it never gets tired. Sends with perfect accuracy, and the speed is instantly adjusted with
a small thumb-screw, from three to thirty-five words a minute. Six hundred different
messages can be sent with a single dial. When you exhaust your message dial, you can
exchange it for another one without cost. The Natrometer’s powerful motor allows it to
run for twenty minutes. The sending is as clear as a bell. No bother with static interfer-
ence and no choppiness. ‘

The Natrometer is fully covered with patents owned by the National Radio In-
stitute. That is why there is ONLY ONE NATROMETER. Yet, with all of its ex-
clusive features, it costs no more than other machines. Prices range from $20 to $30.

Ten Points That Make the Natrometer Best

1. Perfect commutation which eliminates inac- 5. Governor speed control.
curacies. 6. Hu.ndt'led:1 ) aff message combinations with
s g - single dial.
2. Large, powerful driving motors (not a clock I e
works). 8. Automatic dial shift.
3. Audibility coil. 9. Accurate and easy speed control adjuster.
4. Hi-tone Buzzer. 10. Machine cut gears.

WRITE FOR FULL DESCRIPTION

.We will gladly send you booklet telling more about
the Natrometer. Just put your name and address on
the attached coupon. Send no money.

COUPON

Sales Department, RBoom No. 1008,
NATIONAL RADIO INSTITUTE,

1345 Pennsylvania Ave., N. W.
Washington, D. O.

Gentlemen: Pleass send me by return mail your free
booklet giving complete information about the Natrometer.
This obligates me in no way.

Sales Department, Room No. 1003

National Radio Institute

Radio Headquarters

1345 Pennsylvania Ave., N. W. Washington, D. C.

———— e

Tell them that you saw it in RADIO
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ORMICA

Made from Anhydrous Redmanol Resins
SHEETS TUBES RODS

|
|
|
|

Good Looks and
- Perfect Insulation!

JT~VORMICA panels for radio equip-
ment have a splcfxdid gloss or satin
finish. They machine perfectly, and
encourage neat workmanship. They give
you a panel you will always be proud to
show your friends. Weather will never
affect its looks.

Most radio troubles are due to failure of
insulation, to power loss and losses due to
hysteresis. Formica has a dielectrical
strength of 700 to 1300 volts per 1/1000
of an inch—and an angle of phase differ-
ence so small that hysteresis losses ‘with
currents of high frequency are negligible.

The country’s greatest engineers approve

your judgment when you use Formica!l

Dealers: We co-operate with you. You
can buy Formica in the sized sheets
for which you have the greatest call,
or in full sized 42x36 sheets which
you can cut yourself. Write for our
dealer helps.

The Formicalnsulation Company

4614 Spring Grove Avenue, Winton Place
CINCINNATI, OHIO

Tell them that you saw it in RADIO
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Throughout the length and breadth of the land, thousands of families are listening to mumc. concerts, news of the day, lectures,
weather reports, church services, etc.. right in (hen own homes with a $15.00 '‘Marvel’’ Radio Telephone Receiving Outfit. No longer
is it necessary to have expensive apparatus or any knowledge or experience in wireless telegraphy.

Bring YOUR Home In Touch With The Outside World

Get a “MARVEL” Radio Telephone Receiving Outfit. Music, concerts, lectures, cur-

rent news, sermons, Government reports, etc., will come to you daily. The cost is small

—only $15.00 complete! Nothing else is needed. Receives speech and music, etc., with-

in a 50 mile radius of the large radio telephone broadcasting stations, and wireless tele-
graph messages within many hundreds of miles.

The “MARVEL” RADIO TELEPHONE RECEIVING OUTFIT, is the only COMPLETE crystal receiving
outfit on the market with a wavelength range of 180 to 2,600 meters. The OUTFIT is thoroughly practical
dependable and complete. It can be quickly and easily set up for use. No source of power, no batteries, no license
and no special knowledge is necessary for installation.

THE COMPLETE ‘'‘MARVEL'’ RADIO TELEPHONE RECEIVING OUTFIT, Model 105, consists of a **MAR
VEL'' Radio Receiver (n completely enclosed. highly efficient, erystal n’col\er, mounted in a handsomely finished

mission oak cabinet), 150 feet of solid copper wire (for the antenna). 5 porcelain insulators, n

1,000 ohm telephone with leather covered headhand and telephone cord, nnlennn switch, ground 1
clump code chart, abbreviation chart, and COMPL}uTF instructions for installation and opera-

tion. Nothing else is needed. ...

Model 110, same OUTFIT, but with a$18 OO
2,000 ohm double headset............ o
Quality Apparatus Designed by Engineers Popularly Priced
**MARVEL'’ RADIO TELEPHONE RECEIVING OUTFITS are for sale at all progressive Radio and Electrieal Dealers. If vour
dexler has not yet received his stock of “*MARVEL"’ OUTFITS, we will send you one pvepmd on receipt of Postal or Express Money
Order, or via Parcels Post C. 0. D. ORDER NOW-—-DON'T DELAY.
Look for the Registered Trade Mark on every genuine ‘*MARVEL'® RADIO TELEPHONE RECEIVING OUTFIT (Puaterts applied for

Bulletin Z-101 on request

DEALERS ““MARVEL’’ RADIO TELEPHONE RECEIVING OUTFITS are nationally advertised; they
*are the most popular of crystal receiving OUTFITS. Get your share of the growing demand
|| bv_selling them. Liberal discounts nnd sell'ng cn-oneration are nart of anr aales csmuoaign. ORDER NoOwW!

MARVEL RADIO MANUFACTURING COMPANY, Inc.
OFFICES and SALES DEPARTMENT: 170 Fifth Avenue, New York City

Tell them that you saw it in RADIO
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Westmghouse Radio Apparatus

“Vocarola”

- The loud speaker attachment that am-
plifies music without distortion.

$30.00

Westmghouse Electric & Manufacturing Company

Ea t Pi tt burgh Pa.
San Franc iu ro M rl u Pft th
Seattle, Secon a.l lk ty 7th and ri Sts.

Westmghou e
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Radiotorial Commé’rf‘i}'?;{;,

N unexpected indication of the tremendous popular
A interest in radio concerts is found in the annual report

of one of the phonograph manufacturers wherein
increased sales of radio concert receivers are ascribed as a
cause of decreased sales of phonographs. With the manifold
advantages of radio concert reception and the increased
ease of manipulation by the layman, the dream of a radio
set in every home may yet become a reality. Meanwhile
radio continues -to boost the sale of phonograph records in-
troduced by its aid.

20 20

USH is all right for breakfast, but as a steady diet

it takes a hardy race like the Scotch to survive it.

When served day and night in the form of radio
harmonics it is insufferable. Hence the news that the Navy
has found a means for suppressing “mush” from its arc
stations is most welcome. Details are not yet available for
publication, but fifty-seven varieties of harmonies are
claimed to have been eliminated in the case of one of the
San Francisco Bay stations.

4 20

O the boy who chafes under the restraint of being

obliged to stop sending during the radio concert broad-

casting hours we suggest' that he utilize this oppor-
tunity to interest his parents in his radio set. Ask dad to
listen to the press reports and the grand opera stars while
he is smoking his after-dinner cigar. Show mother how to
tune in for the afternoon or evening concerts so that she can
provide novel entertainment for her guests. And as a result
it will be a lot easier to get that extra ten-spot or so to pur-
chase that long-coveted piece of equipment. Thus can you
combine personal profit with the satisfaction of realizing that
you are giving due consideration to the greatest good to the
greatest number. Thus also you can aveid an unpleasant call
from the local traffic officer, who under the new *‘Pacific
Plan” will be backed up by the radio inspector in his demand
that you stay off the air when you are liable to interfere
with concert reception.

4 20

WITH pardonable pride do we announce the adoption
of the Pacific Plan for the regulation of radio

traffic. This suggestion, first made in December
RADIO, met with the hearty endorsement of all western
radio clubs, most of whom sent delegates to the convention
at San Francisco. These delegates admirably assumed the
responsibility of codifying the ten commandments of the
air, commandments graven not on stone, but on the eternal
ether. Fortunate were they in having a Moses to lead them

out of the wilderness in the pet"son of, Major J. F. Dillon,
universally loved and respected in rac].b-c;rcks The fabled
confusion of tongues at the building of: the stqwer of Babel
was not a circumstance compared to the oqnfns‘ion of arc,
spark and tube that has been interfering with -radlo work.
Be it especially noted that the new rules have teeth in them
and are to be enforced by the authority of the radio in-
spector. Well known is the fact that responsibility without
authority, like authority without responsibility, is doomed
to failure. But where responsibility and authority are con-
joined success is assured. The responsibility for enforce-
ment rests with the local clubs to whom the radio inspector
has delegated his authority.

20 20

HE past month has produced some remarkable long

distance records in amateur radio transmission. There

are several well authenticated cases of transcontinental
reception, twenty-six messages—twenty of which were C.
‘W.—were received by Mr. Godley in the A. R. R. L. trans-
Atlantic test, and fourteen stations were reported as being
heard in Hawaii, 2100 miles across the Pacific. 'Tis greatly
to be desired that immediate arrangements be made for a
real trans-Pacific test, a task which might well be under-
taken by the new C. W. Association of America.

20 20

OR a reputable newspaper to publish an article such
as recently appeared on the front page of one of the
San Francisco dailies with regard to the National Radio
Company, is the cause of surprise and regret to those who
know the facts. While the news of the purchase, if true,
will be welcome to those who have been holding the bag of
this financial fiasco for several years, its suggestion of per-
fected radio telephone developments is premature. Radio
telephony is wonderful enough in its present day accomplish-
ments without undue coloring by a publicity agent who sees
a Sahara Desert in a grain of sand and the Pacific Ocean in
a drop of water. Transcontinental wireless telephony will
undoubtedly be accomplished in the near future. Trans-
continental radio telegraphic communication is an estab-
lished fact. But this has been done by means of continuous
waves, generated by 3-electrode electron tubes, which are
more efficient than the antiquated and expensive methods
hitherto used by the National Radio Company. Nothing
but harm can result from such sensational playing up of
fiction masquerading as fact.

Digitized by Google
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5 ’. &5 Some of the Delegates to the Pacific Coast Radio Convention

Rad 6 Conventlon Adopts Pacific Plan

Pacnﬁc Plan for regulation of amateur radio traffic
A was unanimously adopted at a convention representa-

tive of 25 radio clubs on the Pacific Coast held at
San Francisco on Dec. 29th and 30th.  This plan, which is
published in full herewith, received the full indorsement of
Major J. F. Dillon, radio inspector for the sixth district. It
is to be effective after Feb. 1, 1922, throughout the territory
west of the Rocky Mountains.

The convention was formally opened Thursday after-
noon, Dec. 29, by a wireless address from the Meyberg sta-
tion at the Fairmont Hotel introducing Mr. Sidney J. Fass
as chairman of the convention committee. Mr. Fass turned
the meeting over to Major Dillon as the presiding officer.
Proposals submitted by the various radio clubs were read by
Mr. H. W. Dickow, president of the San Francisco Radio
Club, and then referred to the accredited delegates, who used
them as the basis for formulating the final plan.

Adjournment was taken while the plan was being dis-
cussed so that the radio show could be inspected. After a
banquet in the evening the show was opened to the public
until the following night, when the convention was closed
with a radio ball where many couples danced to radio music.

The exhibitors at the radio show were the Colin B. Ken-
nedy Co., the Radio Corporation of America, Leo J. Mey-
berg, Radio Shop, Levy Electric Co., Warner & Linden,
Pacific Radio Exchange, Heintz & Kohlmoos. Newberry
Electric Co., RADIO, Atlantic-Pacific Radio Supplies Co.,
and California Electric Supply Co.

“PACIFIC PLAN”

1. There are five divisions of operating hours each day,
as follows:
6:30 A. M. to 6:30 P. M.—Free air, work of any kind
except D. X.

6:30 P. M. to 7:30 P. M. (or to concert time)—For
local traffic only, using a minimum of power.

7:30 P. M. to 9:00 P. M.—Restricted to concerts in such
districts as concerts are broadcasted, or in districts
where there will be interference with concert broad-
casting by 200 meter stations. This is to be under
the control of the individual clubs, within their own
sections.

9:00 to 10:30 P. M.—Period for long distance testing
and messages, to L. D. stations only. Stations work-
ing this period cannot work again until after 12 A. M.

10:30 to 12:00 P. M. (midnight)—Long distance mes-
sages, ONLY for stations having regular traffic, ex-
cept those who have worked during previous period.

12:00 A. M. to 6:30 A. M.—Long distance testing and

long distance free air.

2. Local work shall be defined as transmission to stations
up to a distance of 50 miles. All distances over 50 miles to
be considered as long distance work.

3. After 9 p. m., a station desiring.to operate shall
listen for a period of three minutes before transmitting, to
determine if any traffic is being handled, and then, if none
is heard, the signal NA is to be given once. If answered by
the signal IM, the calling station shall stand-by until the
station giving the signal IM has finished, and this station
shall then indicate his having done so by giving the signal
CLR.

4. All radiophone and C. W. transmitters are consid-
ered as radio transmitters, and come under these regulations
at all times, except that C. W, stations may work during
the concert hours.

5. Each radio club shall appoint one traffic officer, and
assistants, whose purpose it shall be to supervise traffic regu-
lations in the vicinity wherein the radio club is located. The
traffic officers shall be persons who are familiar with amateur
operating conditions, and shall be indorsed by the Radio In-
spector, after being appointed by the club.

6. Traffic officers shall use the sign TO. No station
shall dispute an order given him by radio. If there is any
misunderstanding, or question, use wire telephone, or make
written report to the chief traffic officer.

7. The traffic officers, and their assistants, shall co-op-
erate to the fullest extent with the U. S. Radio Inspector, and
the traffic officers shall be recommended for recognition as
semi-officials of the Department of Commerce. All violations
of traffic ordinances shall be reported by the traffic officer to
the radio club of which the offender is a2 member, and the
club shall take immediate steps to remedy the difficulty, but
shall report the matter to the Radio Inspector, if the efforts
of the traffic officer, and club, fail.

SUGGESTIONS

1. Messages should be brief as possible, omitting un-
necessary words, etc., and shall use cable count, and give
check and origin in preamble of message.

2. Requests for QSP must be brief.

3. Complaints, suggestions, etc., shall be submitted to
the clubs in their districts.

Altho not read as part of the traﬂic rules, the followmg
are assumed to be self-cvident, in the handhng of various
kinds of traffic, and were agreed in committee, without
dissension.

a. Clubs shall have complete jurisdiction- over all mat-
ters within their own zone, which are not covered by traffic

rules. For example, if the concert schedules do not start
. Concluded on page 12
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View of Radio Masts and Antenna at KZY

KZY—A Record Installation

By Euery W. StOne

ROMPTLY at midnight, on the morning of Christmas

Day, the Atlantic-Pacific Radio Supplies Company for-

mally placed in commission its new high power radio-
phone broadcasting station at Rockridge, Oakland, Calif.
This station is located at the residence of Mr. Henry M.
Shaw—the president of the Atlantic-Pacific Radio Supplies
Company, the Moorehead Laboratories, Inc., and the Shaw
Insulator Company, of Newark, N. J.—where it is planned
to make extensive experiments in the broadcasting of music.
Mr. Shaw’s residence and the location of the radio equipment
therein are excellently adapted for this purpose, the radio
room opening onto a large music room on the lower floor
which will permit the holding of vocal and instrumental con-
cert numbers.

While the radio world heard this new station come into
commission exactly as Christmas Day dawned, it was not
aware of the strenuous efforts which were required to put
this station into commission at that time, and it is believed
that our readers will find this short account of the building
of KZY of interest.

The antenna, the active length of which is 135 ft., is
suspended between two 75 ft. masts, erected by the Pacific
Gas & Electric Company. One of the masts. is located on
Mr. Shaw’s property and the other on an clevation some
distance away. It had been planned to put this station into
commission on Christmas Day, and arrangements were pro-
gressing satisfactorily when it was found that the owner of
the property on which the “far end” mast had to be erected,
was residing at Santa Barbara. Telegrams and letters were
sent him, but as he was on a vacation trip,
it was found impossible to reach him.

Accordingly, Mr. Fred Anderson was
sent to Santa Barbara on the evening of
December 16th to endeavor to locate the
owner of the property. Upon his arrival
at Santa Barbara, Mr. Anderson discov-
ered that he was in Los Angeles, and
motored to Los Angeles, arriving there late
that evening. The owner of the property
signed an agreement giving permission to
use the property for the antenna. Mr.

derson was able to return on the train
from Los Angeles that evening, arriving in
Oakland on the 18th. On Monday, the
18th construction work was started on the

antenna by the Pacific Gas & Electric Company, thru the
co-operation of Mr. Lee Newbert, division manager, and Mr.
Worthington, construction engineer. The weather during
the week preceding Christmas was very stormy and consid-
erable difficulty was encountered in erecting the masts and
laying the counterpoise ground.

While the antenna was being constructed, work had been
started on the interior installation of the radio equipment.

The equipment consists of DeForest apparatus through-
out, the transmitting equipment being the standard DeForest
14 kw. set and the receiving equipment comprising the latest
DeForest multiwave tuner, detector and two stage amplifier
Interpanel receiving equipment. In conjunction with this
receiver are employed the Magnavox loud speaker together
with two-step power amplifier. The transmitting tubes are
DeForest 15 kw. Oscillions, and the receiving tubes, including
those employed in the Magnavox power amplifier, are the
standard A-P detector and amplifier tubes.

Interior View of Radio Station at KZY, Showing DcForest V2 k. Transmitter,
and DcForest Interpanel Receiver.
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Part of this equipment was formerly used at the California
Theatre radio station in San Francisco, 6XC. The old
station was installed in April, 1920, by Lee Deforest, Inc.,
and was later taken over by the Atlantic-Pacific Radio Sup-
plies Co., when the latter company assumed western repre-
sentation of DeForest Radio Tel. & Tel. Company. The
California Theatre set had the distinction of being the pioneer
station in the world for the sole purpose of concert broad-
casting, having transmitted some 1500 concerts by radio
before its removal to its more efficient location at Rockridge.

For the transmission of music, special phonographic ar-
rangements are being made, employing devices hitherto not
used for radio work. In addition to the phonograph, equip-
ment similar to that formerly used at the California Theatre
has been installed for the transmission of chamber, vocal and
instrumental music. As noted above, this equipment has been
installed in the music room adjoining the radio room and wires
are led from this apparatus into the radio station.

Despite the short time available for the erection of this
station, the first tests were held on the afternoon of December
23rd, just four days after construction had been started. Pre-
liminary tests were kept up until the official opening of the
station on Christmas morning, on which occasion Christmas
carols were sent over the air by a trio, consisting of the

Misses Aida, Vivian, and Barbara Baxter, daughters of Mr. -

A. A. Baxter, one of the directors of the Atlantic-Pacific
Radio Supplies Company. This trio was accompanied by
Miss Helen Culver, well known in San Francisco musical
circles. Following the rendition of “Silent Night” and other
Christmas carols, Mrs. W. A. Divoll, soloist at St. Peter’s
Episcopal Church of Rockridge, sang ‘O, Little Town of
Bethlehem” and additional Christmas songs. The concert
was closed with a formal announcement of the opening of
the station and the extending of the Season’s Greetings by
the Atlantic-Pacific Radio Supplies Company to its radio
audience.

Experiments were carried on during the week, and on
the holidays of January 1st and 2nd special news reports and
concerts were sent out. In the first few days of its operation,
reports were received by letter and telephone, from at least
two hundred radio enthusiasts who had heard these concerts.

The number of responses by telephone was so great that
the telephone lines were soon congested in handling this traffic.
In fact, some of the radio enthusiasts reported that they had

PACIFIC PLAN

Continued from page 10

until 8 p.m., in certain localities, the club may authorize the
extension of the local period from 6:30 until 8 p.m., or they
may subdivide the long-distance periods into directional
periods if found necessary, etc., etc.

b. Special stations on 375 meters do not come under the
traffic rules, except that they shall not transmit during the
concert periods. When they are using the 200 meter wave
for ordinary correspondence, they shall be governed by the
same rules as all other stations on 200 meters.

c. No stations shall transmit concerts, or music of any
kind on any wave but 360 meters, and then only during the
hours provided for this class of work. No matter to be trans-
mitted by the broadcasting stations, except music and the
necessary conversation relating thereto. No 200 meter sta-
tions shall broadcast music at any time.

Rapio for FEBRUARY, 1922

been kept waiting over an hour to voice their appreciation of
the opening of the new station. One man in the outlying dis-
tricts had tried to reach KZY by telephone for over four hours
and finally resorted to the ingenious expedient of getting his
Chief of Police to demand of the telephone supervisor a clear
line ahead of all other calls. Needless to say, he succeeded,
but the radio operator at KZY, who must have had a guilty
conscience, hasn’t recovered yet from the shock of the tele-
phone operator telling him that she had a rush call from the
Chief of Police for him. As the result of the tremendous de-
mands on the telephone facilities previously installed, the Pa-
cific Tel. & Tel. Co. rushed in another trunk line so that KZY
may now be reached by calling Piedmont 8778 or Piedinont
7768-W.

At the time of writing this article, the station has only
been in operation a little over a week, and reports have already
come in showing reception over a distance up to 1400 miles,
the U. 8. 8. Vigilant having reported, by radio, receiving the
concert while off Baja California, Mexico. Reports have
been received from all points in California and in Oregon, and
it is expected, when sufficient time will have elapsed, to
receive reports that even greater distances were covered.

Special arrangements have been made with the San Fran-
cisco Call and the Oakland Post-Engquirer, affiliated publica-
tions, to render an up-to-the-minute news service to KZY in
order to carry out its news schedules.

KZY will operate on the following schedules, comprising
part of the joint schedule drawn up by the Pacific Radio
Trade Ass’n, and approved by Major J. F. Dillen, U. S.
Radio Inspector of the Sixth Radio District.

Every afternoon except Sunday, 3:30 to 4:30 p.m.—Concert.

Every night except Sunday, 7 to 7:10 p.m.—News Service,
Sports and Foreign.

Sunday, 3 to 4 p.m.—Concert.

Wednesday, 2:30 to 8:15 p.m.—Concert.

Saturday, 8:15 to 9 p.m.—Concert.

~ The construction of KZY at the Rockridge home of Mr.

Shaw was performed by the following engineers, under the
supervision of Lieut. Ellery W. Stone, general manager of the
Atlantic-Pacific Radio Supplies Company: Fred Anderson,
exterior construction; B. F. McNamee and Edward M. Sar-
gent, design and interior construction ; Earl Bowen, J. W. A.
Legge-Willis, S. A. Sollie, and Wm. Morelli, interior instal-
lation. :

Aeronaut, After Tailspin: “Wireless- Is Certainly a Boon to
Mankind.”’
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Coﬁstrﬁctidn of a Radio Frequency Ampliﬁer from

. Standard Parts,

By G. M. Beat

N article on the Armstrong Super-Heterodyne, by A.
K. Aster, which appeared in the December number of
RADIO, described the principles and operation of a
home made radio frequency amplifier. So many questions
with regard to this amplifier have been received that the
following description of one of these sets will perhaps clear
up a few of the questions, and show how such an amplifier
may be constructed for a very small amount of money.
The set described by Mr. Aster involved winding a
number of coils, and included a detector and one stage of
audio frequency amplification. As the writer already had a
detector and several stages of audio frequency amplification, it
was desired to construct the radio frequency amplifier sep-
arately, and to connect it by means of a flexible cord and
plug to the regular detector connections. With this idea in
mind, the panel shown in the accompanying photographs was
assembled, all of the. materials being of the kind that are
readily obtainable at any well stocked radio supply house.
Four air ‘condensers, an antenna series-parallel switch, two
movable and two fixed honeycomb coil mountings, three V. T.
sockets, three rheostats, condenser dials and miscellaneous
parts were used, and all mounted in as compact a unit as was
possible.

The panel is divided into three sections: antenna tuned cir-
cuit, heterodyne oscillator, and two stage radio frequency
amplifier. Each section is separated at the back of the panel,
when it is completely assembled, by a wooden partition, not
shown in the illustrations. These partitions and the back of

the panel, are covered with a shield of thin copper sheeting,
which is connected to ground. This shield can easily be
held in place by means of small brads, holes for which can be
drilled in the panel, using a very fine drill, of a gauge con-
siderably smaller than the brads. If the brads are No. 60
size, then a No. 65 drill must be used. Unless this shield is
firmly held in place, it may bulge, and ground some part of
the circuit. Care should be taken to cut large enough holes
in the shield to clear all apparatus that is mounted on the
panel. . 3

The antenna tuned circuit consists of two honeycomb coils,
with their mountings, an antenna series-parallel switch, and
two small air condensers. The tuning of this part of the set
is in no way different from that of any ordinary tuned circuit,
and should present no difficulty to the novice.

The heterodyne oscillator section occupies the center part
of the panel, and consists of a vacuum .tube, socket, rheostat
and air condenser. A 1 mf. paper condenser, and two honey-
comb coils necessary for the operation of the oscillator are
not shown in the illustrations, as they are mounted on the
partitions, which were removed to show the entire layout of
the apparatus on the panel.

The two stage amplifier, with the 50,000 cycle tuned cir-
cuit consists of two tubes with their sockets, two rheostats,
an air condenser, fixed condenser, and two 500 turn honey-
comb coils with their mountings. Binding posts are furnished
for the A and B batteries, as well as the antenna and ground
connections. The final output of the amplifier is a two
conductor flexible cord, with either two
terminals to connect the binding posts
on the regular detector, or in the case of a
honeycomb coil set, a plug can be used, to
connect the radio frequency amplifier to the
secondary connection of the detector.

The circuit shown in Fig. 1 is not a great
deal different from the one shown in Mr.
Aster’s set, the main difference being that
there is no detector shown, the two arrows
indicating where the detector is to be con-
nected. Excellent results were obtained
using only 80 volts in the plate circuit of
the tubes, this voltage being obtained from
two 43 volt dry cell units.

The physical dimensions of the panel are
11 in. by 22 in. by 3/16 in., of either bake-
lite or formica, and a cabinet of the same
dimensions should be provided, to house the
apparatus. The inside of the cabinet should
also be shielded, grounding the shield the
same as was done on the panel. Use bare
copper wire in making connections, and
solder everything thoroughly. The cabinet
should be provided with a lid, in order to
replace .tubes, and make slight adjustments
on the honeycomb coils in the heterodyne
oscillator circuit.

As Mr. Aster has already pretty well
covered the operation of this type of am-
plifier, no particular discussion is necessary
here. Some criticism is bound to result
from the use of honeycomb coils in the
outfit described in this article, but con-
trary to the opinion of a great many ama-
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teurs, honeycomb coils can be made to operate very efficient-
ly on short wavelengths, if handled properly, and the
results obtained by using them in connection with the Arm-
strong Super-Heterodyne prove that they are very well
adapted for that sort of work. Not only are they more
convenient than a number of hand wound coils, but the
fact that they can be changed easily, and coils covering
other wavelengths substituted, gives the amateur just what

. Fiﬂ-p 1. Ci'f“"; f"l _Radio he wants, namely, a radio frequency amplifier that is flexi-
L 4 .
~ nequaniy dmplifer ble, and is not confined to a narrow band of wavelengths.
W=

A 150-25000 Meter Receiver

The Winner in the $25.00 Prize Contest
By 1. A. Weihe .

RECEIVER that will detect, regenerate, and oscil-

late over the entire wavelength range is something

that will be appreciated by any radio enthusiast, and
is possessed by comparatively few.

The cost of a short wave regenerative set, for amateur
waves, and of the honeycomb or duo-lateral coil sets, for the
longer waves, is prohibitive for the average amateur.

The description of the combined long and short wave set
that follows will be of special interest to the amateur with
the slim pocketbook, as it can be easily made, and at a very
moderate price. Anyone making this set, and taking pains
with it, will find that it will compare favorably with the
standard short wave sets on the market today, and the long
wave set is as good as a set using honeycomb coils. The
signal strength on both sets is practically the same, the only
difference being in selectivity. The set described lacks the
selectivity of the other sets, but otherwisc they are practically
the same.

This receiver consists of two separate sets, the use of
either being controlled by a four-pole double throw anti-
capacity switch, which is located directly above the condenser,
or center dial.

The short wave part of this set has a wavelength rang>
of 150 to 700 meters with the .001 mfd. (43 plate) variable
condenser in series with the aerial, and from 400 to 1700
meters with the same condenser in shunt with the coil. The
long wave part has a range of from 1800 to 14,000 with
series condenser, and 4000 to 25,000 with shunt condenser.
The position of the condenser is controlled by a series-
parallel switch, which is located directly under the con-
denser.

A single coil tuning circuit is used, with direct coupling
for primary and secondary circuits, and the tickler coil is
used to produce oscillations, for the reception of C. W, or
for regenerative amplification of spark and fone signals.
The ease and rapidity with which signals can be tuned in
more than compensate for the lack of selectivity. This is
one of the best circuits for the reception of C. W.

The only variable part for wavelength control is the
variable condenser, it being only necessary to vary the con-
denser to receive anything within the wavelength of the tap
used.

The following parts are needed, and can be had for about
$15.00 (no doubt most amateurs will have most of the parts
around their shop, thereby reducing the cost): One panel
14 in. x 6 in. x 14 in. of Bakelite or Formica; three dials and
knobs, three inches in diameter ; one Murdock .001 mfd. var-
iable condenser (No. 3660) ; one series-parallel switch; one
four-pole double throw anti-capacity switch; twenty-four
switch points; two switches with 34 in. knob and 1 in.
radius; two switches with 34 in. knob and 14 in. radius; one
piece cardboard tubing 4 in."in diameter and 3 in. long; one
piece cardboard tubing 3!4 in. in diameter by 1% in. long;
one coil of 15,000 turns and one coil of 500 turns. The
coils may be honeycomb, duo-lateral or gsa inductances, or
if equipped to do so the amateur can wind his own coils,
and make another saving on the set. Screws make good
bearings, and if you haven’t any the following will answer:
six 6/32 thread 1 in. or 1% in. long brass machine screws
and six 10/24 thread 1 in. or 1% in. long brass machine
screws and nuts.

No dimensions are shown for the holes in the panel, as

; & K +
: JJ. o+ +
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Fig. 1. Panel Layout.
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they will vary for the apparatus the builders may have on
hand.

The short wave part of the set, which is on the left, is
nothing but a short-wave vario-coupler, with the rotor used
as a tickler. To construct this, take the piece of cardboard
4 in. in diameter and 3 in. long and wind on it 60 turns of
No. 24 s. c. c. wire. Start winding about 34 in. from the top,
and take off a tap every ten turns. The easiest and best way
to do this is to make a small loop, and after the coil is finished
remove the insulation and solder on wires of sufficient length
to reach the switch points.

The tickler consists of 36 turns of No. 26 s. c. c. wire on
the 314 in. cardboard tube. Leave !} in. space in the center
for the 10/24 thread screws, which are to be the bearings.
Solder the ends of the tickler to the heads of the screws,
which come thru the large tube about 34 in. from the top.
Then solder flexible leads to the screws where they come
thru the hole in the stationary coil. The stationary coil can
be mounted by cutting a disk of soft wood that will just go
in the bottom of the tube, and glueing it in, and putting a
couple of screws thru the disk to the sub-base.

The dimensions of the tickler given are correct when the
condenser is in series, but with shunt condenser it will not
cause the circuit to oscillate, so an auxiliary tickler of 20
turns is placed in the bottom of the stationary coil perman-
ently, and connected so it can be cut in or out as desired by
the small two-point switch, as shown in Fig. 5.

For the long wave set, tap the 1500 turn coil at six ap-
proximately equal points, and mount as near as possible to the

end of the panel, allowing clearance for the binding posts.
Cut a plug to fit the center of the coil and screw two pieces
of brass to it of sufficient length to reach the panel. Use
flat head machine screws for mounting and countersink so
dial will cover screw heads.

The tickler is mounted in a similar manner except that
the bracket must be offset so the tickler will come as close as
possible to the large coil, and yet not touch it.

When receiving on waves from 1800 to 3000 meters it
is necessary to short the unused part of the large coil, which
is done by a small two-point switch which shorts from the
second to the sixth tap, as shown in Fig. 5.

The above set has been in use at the author’s station and
has given excellent results, in fact much better than expected.
For example, see the following list of calls heard :

‘‘CALLS HEARD'® BY 6ANK, BOX 846, SPARKS, NEVADA

Spark—®6as, 6aah, 6aau, 6abh, 8abx, 6acy, 6aew, 6aez, 6afn, 6agf,
6agp, 6ahn, 6ahp. Baio, 6aid, 6ajh, 6akt, 6ala, 6alv, 6anp, 6ape, 6ars, 6aso,
6avb, 6avr, 6awh, 6bm, 6¢cl, 6¢cz, Bda, Gea, 6ef, Gex, 6fj, 6gr, 6hec, Gic,
6is, 6iv, 6ka, 6kx, 6lv, 6mh, 6ng, Boc, 6ol. 6pj, 6qk, 6qr, 6tu, 6un,
6vv, 6vx, 6wh, 6wz, 6zb, 6zf, 6zu, 6zx, 6zz, 7Tbp, 7in, 7jd, Tke, Tlu, Tly,
;mfl. 7mo, Tmp, Tnw, Ttj, Tvo, Tyg, Tyj, 751, Tys, Tze, Tzf, Tzk, Tzu, 9ht,
yal.

C. W.—6abg, 6ale, Gaoy, 6aqt, 6atm, 6awv, Gcu, 6en, 8gy, 6km,
6y, 600, 6wv (U. S. Army, Denver, Colo.), 8wz, 6xac, 6xad. 6zad.
6zak, 6zn, 62z, Tgo, Trn, 7xf, 8jl, 8uj, 9amb, 9bd (Canadian), 9dva, 9wd,
9zac, 9zaf, WJIK.

Phone—6wv (U. 8. Army, Denver, Colo.), 6xac (davlight), 6xaj.
6xak, 6xd, 6xg, 6xw, 7xf, WJK, 9zaf (Denver, Colo., 870 miles air-line).

All of the above calls were heard on a home made receiver, and one
audio-tron bulb.
(See page 56 for details of cabinet.)
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The CW Manual

Second Installment

By J. B. Dow, Ensign U. S. N.

Modulating Systems

Fig. 11 illustrates the power modulator method of con-
trolling an oscillating vacuum tube at voice frequencies and
represents one of the most successful though not the most
efficient method of accomplishing this. For a single tube
oscillating circuit employing a tube rated under 100 watts
and for multiple tube circuits employing two or three smaller
tubes, this method of obtaining modulation at voice frequen-
cies is recommended. With larger single tube circuits and
circuits in which more than three small oscillator tubes are
used, one of the various other methods of modulation should
be used to promote overall efhiciency.

Fig. 11. Poswer Modulator Method of Control for Hartley Circuit.

The power modulator circuit of Fig. 11 is due to Heising
and it is here used to control a Hartley oscillating circuit. In
a similar manner control of a Heising oscillating circuit may
be had, as in Fig. 12. In the above mentioned circuits L, is
the low resistance inductance in the oscillating circuit, L, is
a radio frequency choke so constructed as regards distributed
capacity between turns as to prevent radio frequency currents
from entering the modulator tube circuit. At the same time,
this choke must offer little impedance to currents at voice
frequencies. These latter currents, though’ pulsating in na-
ture, behave much the same as alternating currents, in large
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Fig. 12. Power Modulator Method of Control for Heising Circuit.
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inductances. L, is an audio frequency choke which is placed
in series with the generator supplying the required power to
the plates of the oscillator and modulator tubes to insure that
the current supplied by the generator will be as steady as pos-
sible. ‘Theoretically, with a choke of the correct value for
this purpose, and with other circuit constants of good propor-
tions; the supply of current by the generator will be constant
and the currents in the plate branches of the network will
merely shift between the tubes. This condition is rarely
found in practice, however. This may appear somewhat mis-
leading to the layman who inserts an indicating device such

2 milliammeter in the generator circuit and notices fluctua-
tions in the current evidenced by a swaying needle. The
frequencies which cause this swaying are harmonics of audio
frequencies or other disturbances below the lower limit of
true audio frequencies. Such an indication is however a
reasonable test of modulation, though not a true indication
of voice modulation. .

It will be observed in Figs. 11 and 12 that a battery is
placed in the circuit at C toa obtain the necessary negative
grid potential. The capacity grid leak resistance method of
bringing about a negative potential cannot be used here as in
the case of the oscillating tube.
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In the circuits explained above the secondary of the modu-
lation transformer is directly in series with the grid. The
grid potential then is dependent upon the ratio of turns in
primary and secondary, and the rate of change of current in
the primary. If the potential variations thus produced on
the grid are excessive or insufficient, poor modulation will
result.

Fig. 13 shows another method of controlling an oscil-
lating tube circuit at audio frequencies. This is known as the
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Fig. 14. Control by Modulation Transformer
: Secondary in Power Circuit.

grid-leak resistance method of control and consists in shunt-
ing the grid leak resistances of the oscillator tubes with the
variable resistance path between plate and filament of a sep-
arate three electrode valve. The manner of controlling
this latter valve is the same as that previously explained. This
is a very simple method, but care must be taken in selecting
the grid leak resistance values for the oscillators. By con-
necting several oscillators in parrallel and using grid con-
densors and grid-leaks, one small tube may be made to con-
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trol the combined output of several power oscillators. The
dotted lines in Fig. 13 illustrate the method of connecting
the several oscillator tubes.

In Fig. 14, control is accomplished by msertmg the sec-
ondary of the modulation transformer directly in the power
supply circuit. Using a simple receiving tube as an oscillator
the author has obtained remarkable results with this system.
It is not well adapted to the control of large power tubes,
however.

Alternating Current C-W Circuits
Of late, vacuum tube transmitters designed primarily for
telegraphic purposes have been utilizing the easily obtained
high potential alternating currents for the necessary power

supply. This is because high voltage direct current genera- .

tors require considerable care and attention and are expen-
sive.

.'II

Fig. 15

One of a number of circuits employing alternating cur-
rent for both plate and filament supply is shown in Fig. 15.
Here a single transfomer having two secondaries is used.
The mid-point of the filament winding is tapped to eliminate
the “hum” which would be caused by connecting the grid to
one end of the winding. The transformer secondaries are
bridged as illustrated in the diagram by small condensers
designed to withstand the impr&sed electromotive forces.
The correct values of these capacities will be found to be
approximately .002 micro-farad in the case of the one bridg-
ing the plate supply secondary and almost any value greater
than that in the case of the others. Care must be exercised
in using capacities across a supply of high potential alternat-
ing current, as a power circuit involving high currents is
liable to result. These currents while termed ‘“wattless,”
result in large copper losses in the windings. The circuit of
Fig. 15 illustrates the method referred to earlier in this chap-
ter, of obtaining the required grid mput by a variable coup-
ling device having a fixed amount of wire in the circuit at all
times. L, is the input inductance and is coupled to L, by
either the sliding tube or variometer method. It is bridged
with a capacity C, to facilitate adjustment. The conven-
tional capacity grid leak resistance method of maintaining a
negative grid potential is used. This circuit may be termed
an ideal one in so far as simplicity is concerned. It oscil-
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lates easily, and is-very efficient, but it possesses the -disad-
vantage, of utilizing only one-half of the alternating current
cycle. During the part of the cycle when the plate is nega:
tive no -oscillations are- produced. ‘This circuit will be con-
sidered in detail later..

A circuit utilizing both sides of the cycle is illustrated in
Fig. 16. This is a simple Hartley circuit using two tubes.
The inductances L, and L, are radio frequency chokes placzd
in the circuit to prevent absorption of the high frequency
oscillations in the distributed capacity and resistance of the
transformer T. Their use is imperative in this circuit. The
capacities C, and C, should be quite large, preferably in
excess of .005 micro-farad each. Without these, the trans-
former secondaries supplying the high voltage to the plates
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would be short circuited by the inductance L,. The use of
these is also imperative in this circuit. With a transmitting
circuit of this kind using two 50 watt tubes, the author has
obtained an overall efficiency of 45 per cent.

If the key is placed in the circuit at B, the life of the
filaments is impaired considerably by the continuous shock to
which they are subjected in transmitting. See Fig. 17 for
method of lessening this shock, where it is proposed to have the
filaments heated at all times, but only at their operating tem-
perature when the key is pressed. This should meet with
great favor among experimenters whose supply of tubes is
limited. Since the core of the filament transformer is active
at all times, the high voltage transformer must be a separate
one. The filament transformer has two primary coils, one
of which is connected across the alternatlng current supply
and provides a sufficient potential difference in the secondary
to heat the filaments of the tubes, the other being paralleled
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with the former through the primary of the high voltage
transformer when the key is held down. The currents in
the two filament transformer primaries are not exactly in
phase owing to the difference in impedances of the two wind-
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ings, but this should cause no trouble, since the capacity of
this transformer is quite low and magnitude of these currents
is small.

Polyphase C-W circuits have made their debut into the
curriculum of the experimenter of late and up to the present
time, have given every indication of remaining. By the use
of multiphase currents many things are gained—the low fre-
quency note is eliminated and greater output may be obtained
with less straining of the tubes. See Fig. 18 for a circuit
employing three phase alternating current. In this circuit
only one side of each cycle of each phase is used and instead
of a disadvantage as in the case of single phase supply, this
feature presents a decided advantage as the tubes are idle
during a portion of the time and consequently have an oppor-
tunity to dissipate the heat generated. In the single phase
circuit this idleness resulted in a low frequency hum which
was objectionable, particularly when attempting to control
the output telephonically. In Fig. 18, the so-called series
power feed circuit is employed, which eliminates the use of
radio frequency choke coils. The three inductances L,, L,
and L, are in the plate circuits of their respective tubes only
and as a result only a unindirectionally pulsating current
flows. This rising and falling unindirectional current in-
duces in the inductance L, the radio frequency current used
as the carrier wave. L, is coupled inductively to L to obtain
the necessary grid input. Separate grid condensers and grid
leaks should be used for best results, although one grid leak
and grid condenser will be found quite satisfactory. Overall
efficiencies of 50 per cent may be obtained with such a circuit
as the one outlined above, and, as will be found below, a three
phase alternating current may be employed to supply the
necessary plate potential for tubes controlled telephonically.
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Fig. 19

Fig. 19 represents such a phone set and one which has
actually demonstrated the utmost practicability. Three tubes
connected as shown are used as oscillators, and Heising’s
system of modulation is employed to control these tubes. The
inductances L,, L,, L,, L, and L; are coupled together. No
particular difficulty presents itself in accomplishing this, for
five pancake ribbon inductances of the type used in the Navy
standard field equipment were used without alteration in the
original experimental set used by the author and excellent
results were obtained. The capacities C, are all in excess of
.01 micro-farad and are used to prevent the transformer
secondaries from becoming short-circuited through the induc-
tances L,, L, and L,. . A radio frequency choke coil L, is
placed in each transformer secondary lead for reasons prev-
iously explained. It will be observed that the series power
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feed circuit is not employed here as in Fig. 18. The overall
efficiency of a circuit of this kind will compare favorably with
one of equivalent output employing direct current, and in
using the ordinary 3 phase 60 cycle supply, the audible ripple
in the carrier wave is hardly appreciable during conversation.
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The circuits that have just been considered, use unrectified
alternating current on the plates of the tubes and if anything
less than three phase supply is used for this purpose, difficulty
will be experienced in adapting the circuit to voice modula-
tion since a low frequency ripple will be present in the re-
ceived signal. If it is desired to utilize the easily obtained
high voltage single phase alternating currents for the plate
supply of phone equipment, the experimenter will do well in
rectifying the same in a manner suggested in Fig. 20, or by
one of the various other means outlined in detail in a latter
chapter. In Fig. 20 an electrolytic rectifier is used. This
method, while simple, and probably the most inexpensive
from the experimenter’s point of view, requires more or less
constant attention and is objectionable for that reason.

The Power Amplifier

Probably the most interesting improvement in vacuum
tube circuits that has come out in recent years is the use of
the power amplifier in radio phone circuits. Little use, how-
ever, has been made of this adjunct by the average experi-
menter. By way of definition to the uninitiated, the power
amplifier is a device used to reproduce in greater magnitude
currents having a pulsating or alternating nature. The
ordinary power modulator scheme of controlling an oscillat-
ing vacuum tube circuit, (Fig. 19) is limited by the ability
of the microphone through the medium of the modulation
transformer to control the modulator tubes, which must, for
the best results, be equal in number and power to the oscil-
lators. This limitation results from the fact that it is very
difficult to design a voice amplifier of high power that will
operate without distortion.

Fig. 21 illustrates the use of the power amplifier in con-
nection with a radio-phone set of low power represented by
T. A and G are respectively the antenna and earth connec-
tions of such a set. The capacity C, which should be var-

Continued on page 56
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Successful Experiments with Earth Antennae

A Comparison of Ground Versus Aerial Transmission and Reception

SOME interesting experiments with

ground antennz performed at the re-
finery of the Continental Mexican Pe-
troleum Company at Tampico, Mexico,
by the writer, aided by Mr. J. T. Schill-
" ing, developed a number of new facts
concerning radio reception. The site
was an ideal one for radio work, the re-
finery being located on the south bank
of the Panuco river, on the edge of a
large, level stretch of filled-in land. The
river water is salty at this point, and as
the land level is not over two feet above
the water level, an excellent ground con-
nection was obtained by driving a 2 ft.
pipe into the soil. The soil is damp 2
in.. below the surface, and is soggy a
foot below.

The Continental Mexican Petroleum
Co. had some DeForest radiophones to
be installed at different points in this
vicinity, and as trouble was anticipated
through interference with the local Mex-
ican station, which was across the river
and less than two miles away, the ground
antenna was turned to as a possible solu-
tion of the difficulty.

The first experiments were to determ-
ine whether good transmission-into the
ground could be accomplished. Accord-
ingly, a ground antenna was constructed
as follows: Two 3 ft. galvanized iron
pipes were driven into the ground 65 ft.
apart, on a line bearing N 41 degrees E.
These two pipes were connected on the
surface by a No. 12 weather-proof cop-
per wire, and a radio frequency induc-
tance of about 40 microhenries was con-
nected in series with the wire at a point
near where it joined to one of the pipes.
The coil was inductively coupled to the
helix of a DeForest buzzer phone which
was used as a transmitter to supply con-
tinuous wave power.

The receiving antenna was laid out in
exactly the same way and was placed
parallel to the transmitting antenna at
a perpendicular distance of 1000 ft. from
it. In place of the 40 microhenry coil,
a DL-50 honeycomb and a variable con-
denser were connected in series with this
wire. It will be noted that, contrary
to the usual custom, both ends of the
“antenna’” were grounded in each case.
The DL-50 was used as the primary in
a DeForest RS-500 receiving set, and no
difficulty was experienced in picking up
the CW from the transmitter, using a
wavelength of 400 meters and a one bulb
receiver.  When the far end of the re-
ceiving wire was disconnected from the
ground signals became weaker. The re-
ceiving wire was then swung around 90
degrees so that it pointed N 49 degrees

By Edward M. Sargent
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W and the end again grounded. Sig-
nals were stronger than with either con-
nection when the wires were parallel.
Next both wires were lengthened to 125
ft., and the ends were again grounded.
A marked increase in the signal strength
resulted.

The receiving wire was now 125- ft.
long and bearing N 49 degrees W
(pointing directly at San Francisco).
When tried as a receiving antenna for
radio telegraph waves, it was found that
600 meter signals from the local gov-
ernment station, from ships in the river,
and from NAY (Pt. Isabelle, Tex.),
300 miles north of Tampico, could be
received easily. NAY could not be heard
unless both ends of the wire were
grounded. At night, NPL’s 9800 meter
arc was heard, but altho the higher waves
were searched very carefully, no east

coast arcs could be picked up. This led -

to the belief that the antenna might be
directional, so another of similar dimen-
sions was laid out, along a line passing
through Tampico and Washington, D.
C., bearing S 41 degrees W from the
receiving set. On this wire WII, WGG
and WSL were picked up easily, but
NPL could not be heard on a detector
and was just barely audible using a one
step amplifier. There was very little
static on either wire. No overhead an-
tenna had been put up at that time, so
there was no chance for comparison in
that respect.

On the night of April 23rd, NPG,
NPX, and NPL were heard working
on spark on about 2000 meters. ‘These
stations were received on the NW wire
and a one step amplifier receiver. On
600 meters, NPX and KPH besides one
or two boats near San Francisco could
be picked up by close tuning. The Ad-
miral Farragut and another boat off
Manzanillo, Mexico, were also heard.
When the far end of the receiving wire
was insulated, none of these stations
could be heard. On the SW wire, NAA,
NAR, PWA (Havana, Cuba), and
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XDA (Mexico City) were all easily
received. :

By referring to Fig. 1, it will be
noticed that the bearing of some of these
stations such as PWA, NAR, NAY,
XDA, and the boats off Manzanillo and
Lower California varied considerably
from the direction in which the wire
pointed. NAY and PWA differed by
nearly 45 degrees from the wire direc-
tions and could be read equally well on
either. It was only when the station
bearing was nearly perpendicular to the
wire bearing that the signals could be
entirely eliminated.

The surprising thing in all of these
experiments had been the strength of the
signals, and the distances from which
they had been received, some of these
such as KPH and NPG comparing very
favorably with what could be done on
an overhead antenna. Ordinarily it
would seem that a wire lying along the
ground and connected to ground at.both
ends should be nearly free from radio
signals. The natural conclusion at first
was that the whole system must be act-
ing like a loop antenna with the ground
forming the return side of the loop. Ac-
cordingly, a loop was constructed, the
dimensions of which were equal to those
of the ground wire. The loop ran par-
allel to the SW wire, was 125 ft. long
and consisted of one turn of No. 12
weather-proof copper wire. The top
wire was 3 ft. above ground and the bot-
tom return wire one foot below the top
one,

This loop was tried out against the
SW ground wire, and the ground wire
was found to be markedly the better.
Neither NAA spark nor any of the east
coast arcs could be heard on the loop,
while all were easily. read on the wire.
‘This seemed to indicate that some other
explanation of the action of the ground
wire must be looked for.

Instead of using the ground connec-
tion under the receiving set, the two
ground wires were now connected in
series through the primary coil and vari-
able condenser as in Fig. 2. Signals
from NAY and XDA increased in
strength noticeably, while the others
were not greatly affected.

By referring again to Fig. 2, it will
be readily seen that as the maximum dis-
tance between the wires (at the ends) is
much less than half a wavelength, the
currents induced in the two recciving
wires from either NAY or XDA would
be such that they would tend to neutral-
ize each other, and the signal should be
weaker using the combination than using
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either wire alone.
signals were being picked up through the
‘ground rather than by the wires, and the
best receiving direction would be determ-
ined by the direction of a line joining the
two ground pipes and not by the dircction
in which the wires were lying on the sur-
facee. In the case just cited, a line
through the two ground pipes would run
almost through NAY and would be near-
er in the direction of XDA than either
wire used alone.

Next, a wire 125 ft. long was laid
parallel to the SW ground wire and was
carefully shielded over its full length by
running it through a 15 in. galvanized
iron pipe. The pipe was laid along the
ground and connected to a good ground
at the center. The end of the shielded
wire was grounded. Signals on this
wire, although audible, were much weak-
er than on the other, and NAA could
not be heard at all. However, one im-
portant point had been overlooked,
namely the hysteresis losses in the iron
pipe, so the experiment had to be re-
peated.

This time a twisted pair of No. 16
rubber-covered wires, shielded by lead
conduit, was used, the wires being con-
nected in parallel. An “antenna” of
the same dimensions as the other was laid
out, the conduit resting on the top of
the ground, which was dry. The shield
was grounded at the center. On day-
light signals from WGG there now was
absolutely no difference between the
shielded and unshielded wires. That
night, however, it rained, and as soon as
the top of the ground was thoroughly
wet, the signals almost completely died
out in the shielded wire. When the
shield was lifted clear by laying boards
under it, the signals returned again to
their normal strength. Grounding and
ungrounding the shield at the center
made a slight change in tuning adjust-
ments, but no change in signal strength.
Static, what little there was, was equal
on both shielded and unshielded wires.
When the wire inside the shield was un-
grounded at the far end and the center
of the outside shield was grounded, sig-
nals disappeared entirely.

This experiment seemed to prove con-
clusively that the wires themselves had
nothing to do with picking up the sig-
nals, but acted merely as conductors be-
tween the two ground pipes. The fact
that the shield cannot be laid on wet
ground while the unshielded wire can, or
can even be buried, is possibly explained
by the fact that in the former case the
capacity between the wire and the ground
is abnormally great and hence results in
a considerable decrease in the effective
length of the wire. This would make it
compare unfavorably with the other. The
shielded wire proved to have no advan-
tages over the unshielded and was not
used.

Apparently then, the -

RAD10 for FEBRUARY, 1922

Unfortunately, the detector tube
which had been used in these experi-
ments burned out the next day. No
other tube could be found that was as
good, so accurate comparisons of signal
strength between the first and the later
experiments cannot be made. Atmos-
pheric conditions were rapidly getting
worse, long distance signals fading out,
and static getting heavier with the ap-
proach of summer.

Next, both the NW and SW wires
were increased in length to 250 ft. Sig-
nals from NPL, NBA, and the ecast
coast arcs increased in strength, although
not proportionally to the increase in wire
length. NAA spark seemed weaker, but
no conclusions can be drawn from that as
he faded completely out two days later
(May 14th), and was not heard again
until the latter part of July.

On these 250 ft. wires, it was found
impossible to tune to 600 meters with a

Fig. 2

Fig. 3

primary series condenser. A “resonance
click” could be found on any wave up to
475 meters, then there was a blank till
850 meters was reached, where a “reson-
ance click” was again obtained. Above
850 meters, tuning was normal. Very
few 600 meter stations could be heard,
and those that could be were close by.
When the primary condenser was shunt-
ed around the coil, as in Fig. 3, a “res-
onance click” could be found on waves
between 500 and 800 meters despite the
fact that the condenser was apparently
short-circuited by a 5 ohm d. c. resistance
(the ground resistance). This showed
the presence of an abnormally high al-
ternating current impedance in the wire
at these wave lengths, and indicated that
there would be a best wire length for
each wavelength to be received. With
a shielded wire 200 ft. long, no wave-
length adjustment could be made on
waves between 800 and 1300 meters.
‘This appears to be the explanation of
the fact that although on long waves
there was no difference between signals
on shielded and unshielded wires, on
2500 meters the unshielded wire was
slightly better. The nearer the “reson-
ance point”’ of the wire is to the received
wavelength, the higher is the effective
resistance to be overcome.

During the second and third weeks of
May, the beginning of the static season,
nearly all the static came in on the SW
wire, the NW wire being almost clear.
This showed the origin of the static to

be either northeast or southwest of us,
probably the latter. After May 25th,
static was equally strong on both wires,
but many times would be of a different
character on each, so that no balancing
out system could be used.

By the latter part of May, the over-
head antenna was ready for use. This
consisted of a grid of 4 wires, spaced 4
ft. apart, 85 ft. high, 175 ft. long, in-
verted “L”. We now had a means of
direct comparison of signals betwecn an-

tenna and ground wires. Signals on the

overhead antenna were considerably
louder than on the ground wires, but
static proportionally was much heavier,
and NPL and WGG could only be read
with difficulty. After the middle of
June, no one but XDA could be read on
account of static, and the use of the an-
tenna was discontinued. At the same
time, while the static on the ground wires
was troublesome at times, it never was
strong enough to seriously interfere with
reception from the United States ‘arc
stations and from NBA. The presence
of the overhead antenna did not greatly
affect the signal strength on the ground
wires. When the antenna was unground-
ed, the signals on the wires were slightly
stronger, but this may have been due to
direct induction into the receiving set, as
no attempt was made to shield it.

The “daylight effect” on reception
with ground wires was different from
the effect on antenna reception. On short
waves, signals were weaker in daytime
on both, although not weakened so much
on the ground wires as on the antenna.
As the wavelength increased, the day-
light effect was less noticeable on the
ground wires and when the wavelength
of 10,000 meters was reached there was
a reversal, and signals were stronger at
midday from NPL, NPM, NZR and
NBA than they were at midnight. On
higher waves this effect increased, and
the United States transatlantic arcs were
all stronger in daylight than at night.
On the Annapolis’ wave of 16900 meters
this effect was so marked that at ten
o'clock in the morning signals from that
station could be copied on the typewriter,
while at ten o’clock at night it was hard
to read them. It is possible that these
stations increased their power for day-
light work. The writer has no informa-
tion on this, but does not remember any
case in which they have had an excess of
power at night, so this does not seem
likely.

The primary tuning of a ground an-
tenna, grounded at both ends, is ma-
terially different from that with any
other form of antenna with the possible
exception of the loop. With all ordi-
nary forms of antenna, there is a certain
maximum wavelength that can be tuned
to with a given inductance, when a series
condenser is used. This wavelength is
limited by the capacity of the antenna.

Continued on page 34
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The Click Method of Determmmg Resonance

LTHOUGH there are several
methods of determining when two
circuits are in resonance, the ‘click”
method is one of the simplest and most
useful. It is particularly useful when
continuous waves of small magnitude are
being used. It may be considered under
two heads, audible and visual.

‘The “audible click” method utilizes a
source of continuous oscillations, such as
an oscillating audion, and a pair of tele-
phone receivers. The receivers are used
to detect the resonance point and may be
connected in either the plate circuit or
grid leak circuit of the oscillator (See
Fig. 1). Either connection will give
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Fig. 1

practically the same sensitivity and
reliability.

The circuit to be compared, hereafter
referred to as the tuned circuit and shown
dotted, may be inductively coupled to the
plate circuit of the oscillator. The in-
ductance or capacity of one of the circuits
is varied until they are in resonance.
When the resonance point is reached, or
passed, a click will be heard in the tele-
phone receivers.

Sometimes there are two points where
clicks are heard. The true resonance
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point is between the two. The existence
of two click points is an indication that
the coupling is too tight and should be
loosened.

Sometimes it is not possible to get suf-
ficient coupling to produce a click by
inductively coupling the two “circuits.
Such a condition may arise if the induct-
ance is very small or the construction of
the coil such that the external field is
very weak. In thise case, the circuit may
be connected directly in the plate circuit
as shown in Fig. 2. The resonance
point is indicated by a click in the re-
ceivers as described before.

The tuned circuit may also be coupled
to the grid circuit as shown in Fig. 3.

Another variation is to have the detect-

By G. W. Cattell, Radio Engmeer

ing means in the tuned circuit as shown
in Fig. 4. Under certain conditions this
connection may be found very useful.
The “visual click” method is a varia-
tion of the one which has just been de-
scribed. It is essentially the substitution
of a sensitive direct current ammeter for
the telephone receivers. (See Fig. 6.)
The procedure is the 'same as when the
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receivers are used, except that the reso-
nance point is now detected by the de-
flection of the meter. As resonance is
approached there is a more or less sharp
change in plate (or grid) current, the
maximum change occurring when the
two circuits are exactly in resonance.

The theory of operation of the “click”
method is interesting and is given below
in brief.

" Inserting or coupling the tuned circuit
to the oscillator is equivalent to intro-
ducing a parallel resonant circuit. As is
well known, a parallel resonant circuit
offers very high impedance to currents of
the frequency to which it is tuned. The
high impedance thus introduced tends to
stop, or at least reduce the magnitude of
the oscillations. If the oscillator is prop-
erly adjusted for this purpose, a change
in the amplitude of the oscillations will
cause a change in the magnitude of the
plate and grid leak currents.

The adjustment of the oscillator has
much to do with the sensitivity of the

circuit. By adjusting the tickler cou-
pling, filament current, grid or bridging
condenser, a critical setting may be found
where the introduction of a given imped-
ance will cause a relatively large change
in the amplitude of the oscillations.
Other things being equal, the sensitiv-
ity of the method is greater if the resist-

ance of the oscillatory circuit is kept low.
Similarly, the impedance of the tuned
circuit will be greater if its resistance is
kept low.

If the tube is operating near the lower
end of the characteristic curve, the plate
current will decrease at resonance. On
the other hand, if the tube is oscillating
near the upper end of the characteristic,
the plate current will increase at reso-
nance. This may be seen more clearly by
a study of Figs. 52 and 5b.

If the indicating meter is in the grid
leak circuit, resonance is indicated by a
decrease in meter deflection. This is be-
cause the grid leak current is proportional
to the amplitude of the oscnllatwns
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Either the visual or audible click
method may be used, but the visual click
method has certain advantages: (1) It is
independent of the amount of noise in the
room; (2) it depends upon the eye in-
stead of the ear; and (3) in some cases
the rate of change of amplitude of oscil-
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lations as resonance is approached, is too
slow to produce click in the receivers.
(This is likely to happen when either of
the circuits is high.) It is comparatively
easy, however, to observe when the mecter
deflection is 2 maximum or a minimum.

The click method (audible or visual)
is often used for calibration purposes or
for measuring the wavelengths of a re-
ceived signal.

Fig. 7 shows a scheme of connections
for use in calibration work. In order to
calibrate a wavemeter for example, place
the wavemeter condenser at the setting
desired and adjust the oscillator until
resonance occurs. Then without chang-
ing the oscillator, adjust the standard’

Continued onm page 50
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AMATEUR RADIO LABORA-
TORY MEASUREMENTS
(Continued)

By D. B. McGown

We will now take our 50 turn coil, and
set it up as a wavemeter. Fig. 1 shows a
complete system set up for wavemeter,
or condenser calibration. As we have
not, as yet, arranged our instruments so
we can measure wavelengths, we must
first proceed to make up a condenser with
a calibration curve, so as to obtain the
wavelength from a few simple calcula-
tions. In Fig. 1 we have an inductance,

RADIO for FEBRUARY, 1922

higher capacity than this, it is very dif-
ficult, indeed, to measure wavelength
using such small coils, as we first started
with. So that the readings may not be
“all over the scale” with this capacity, we
must substitute large coils, say of about
250 turns capacity — again the use of
honeycombs or similar type is suggested—
and it will be found advisable to borrow
these, if they are not available for use.
With the larger coils, installed, we will
proceed to measure the capacity of C,, up,
either to its limit, which, if it be an .001
condenser should not be above .009 for
accurate readings, or .0018 for a .002.

1,

L < Jol |
—_— = Al
C= A
\_.F‘\ B Fig. 1. System Set Up for Calibration

I, shunted 'by condenser C,, with a
buzzer and battery connected in such a
way that feeble radio frequency signals
are set up. L, is the receiving coil, and
is so arranged, by means of a double pole,
double throw switch, that either C,,
which is our known condenser, or C,,
which is the condenser to be calibrated,
may be shunted across it. L, is the 50
turn coil we have just made up, or a 50
turn honeycomb, and L, is a similar coil.
Now to indicate the resonance point
between the two circuits we use the tele-
phones and crystal detector, which is
shown connected ‘“‘unilaterally.” When
the buzzer B is started, it will send out
feeble oscillations, which, if in tune, will
be audible in the telephones, due to the
current induced in L,. Now, C, is var-
iable, so that with the DPDT switch
thrown to the right, we may set the
condenser switch, of condenser C,, on
point 1, and adjust C,, until we get the
loudest signal in the headset. Now, if
the switch is thrown over onto condenser
C,, and it is adjusted to resonance, we
will have found one point on the capacity
scale of C,, which is to be calibrated.
This, as was stated last month, was .0003
mfd. Now, put the switch on point 2,
and repeat the process. We then will
have the scale value for the point of
.00015 mfd, and for the third point, we
will have the capacity for .0001 mfd.
This is about as low as it will be con-
venient to read the average condenser,
and as we will in general be concerned
with higher readings, we will put a “fan”
blade on the switch C,, and reconnect
this portion of the circuit, as shown in
Fig. 2, which will give us a method of
connecting the plates in parallel. ]
Starting with two plates in parallel,
we will get a capacity of .0006 mfd,
which can be noted as before. With a
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Fig. 2

Now a series of readings will be found,
which will look something like the fol-
lowing :

Condenser scale. Capacity in mfds.
8.0 0.0001
22.0. 0.00015
40.0 0.0003
100.0. 0.0006
160.0. 0.0009

A curve can be plotted on ordinary
cross-section paper, and the intermediate
points read, so that the exact capacity on
every point of the condenser scale can be
read, provided it is within the limits of
measurement, and the curve can even be
“extended” a few degrees, with reason-
able accuracy, if it is necessary to get a
reading that is a short amount over the

maximum, as the curve can be simply ex-
tended in such a manner as to be uni-
form with the general slope, and direction
of the true, or original curve.

It is-a good plan, while set up, to cali-
brate all the condensers available, as they
may, and probably will come in handy at
some future time, and it is always a very
desirable thing to have condensers that
are dependable, before starting to work.
Care should. be taken in selecting a con-
denser for calibration, to get one that
is mechanically in the best of condition.
One that is the least bit “wobbly” is abso-
lutely useless, as it is impossible to get
two consecutive readings that are abso-
lutely the same. If the condenser has a
poorly attached scale, or knob, it also had
better not be used for any kind of cali-
bration, or standardization work; one
that has the knob, or pointer fastened
with a simple set screw is very liable to
give trouble, unless care is taken to never
disturb the adjustment of the screw. A
bent, broken, or flimsy pointer should also
be avoided, whenever possible, and a good
strong solidly made condenser is the only
one that should be used for our standard.

We will now have no further use for
the original standard condenser of glass
plates, as we have transferred its capacity
measurement to the variable one, and it
is now in a much more easily handled
form.

STATIC STATISTICS
By Seuawk McGuFF

HaMm: “Understand that Mr. Mott
has worked 8KW.”

OrpeEr Ham: “Gosh, how the dick-
ens does he get that way. I thought
amateurs were limited to one KW. How
does he get away with it? I’ll bet the
R. 1. don’t know it.”

There lived a radio fanatic

Who had a crystal set in an attic.

He thought he heard POZ,

And was dancing with glee,

When another ham told him ’twas
static.

Sparks may come and sparks may go,
but C. W. is continuous. H. Smith.

“Darn These Cage Aerials, Anyway!”
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Modern Commercial Radio Apparatus

L. Elementary Principles of Operation
By D. B. McGown. Asoistant Radio Impector

BEFORE describing the details of the

various types and kinds of radio
transmitting and receiving apparatus now
in use by commercial radio telegraph
companies at both their marine and shore
stations, it is desirable to review the un-
derlying principles on which this opera-
tion depends. Without some basic knowl-
edge of the “works” it is almost impos-
sible to convey an accurate idea of what
is happening in, or to, the various ap-
parata.

Radio apparatus may be considered
under the two general classes of damiped
wave and of undamped wave equipment.
These two classes are naturally divided
into as many groups as there are indi-

—_—C
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Fig. 1. Oscillatory Circuit

vidual manufacturers. But we can boil
the actual theory of the apparatus down
to a very few points.

All transmitters have some means of
producing oscillations or radio waves.
The so-called ether is necessary for the
transmission of these waves. Some means
must be provided for receiving or catch-
ing these same waves at a distant point.
No matter what the type of apparatus,
it must do these things, or we would
not have a complete radio system. The
waves, or trains of waves may be inter-
rupted at certain periods, as they are in
a radio telegraph transmitter, or they
may simply be varied in their power, or
amplitude, as is the case with a radio
telephone transmitter and a few special
cases of telegraph sets.

These oscillations are produced by an
oscillatory circuit consisting of an in-
ductance and a condenser connected in
shunt, as shown in Fig. 1. If a charge
from some external source be impressed
on the condenser, C, a discharge will
take place thru the mductance L. The
frequency, or rapidity of this discharge,
depends on the values of C and L, the
resistance being neglected for simplicity’s
sake.

First assume that the plates of the
condenser C are quite close together, and
that the inductance L is made up of wire
closely wound on a form. Such a cir-

. —— ——

cuit will be a very poor radiator of elec-
trical oscillations.

Now suppose that we retain the in-
ductance L, and use a condenser in the
form of an antenna and ground, as shown
in Fig. 2, the antenna A forming one
plate of the condenser, and the ground
G forming the other. If some means
are used to charge the antenna, it will
be found that electrical oscillations are
set up in this circuit just as they were
in the previous case, but with one differ-
ence. When connected to an antenna
and ground of proper characteristics it
will be found that energy is radiated
into the space surrounding the antenna
as electromagnetic waves, whose length
and amplitude depend on the particular
values of L and C, as well as the re-
sistance of the circuit. These electro-
magnetic waves travel thru space until
they reach the receiving or detecting de-
vice, and there they are caught, and their
effect recorded.

‘The object of all radio transmitters is
simply to set up oscillations in the an-
tenna system, similar to that shown in
Fig. 2, and for these oscillations to cause
electromagnetic waves, which may be re-
ceived at a distant station. Various
means of accomplishing this are used, as
will be described later.

Suppose that the antenna system exists,
as shown in Fig. 2, but that instead of

R
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Fig. 2

the antenna’s radiating energy, electro-
magnetic waves are impressed on it from
some outside source, such as a distant
transmitting station. If these impressed
waves are of the same frequency as that
possessed by the antenna and ground sys-
tem, this system will oscillate. This
oscillation, being of an electrical nature,

will not be visible or intelligible to a
human being, without some indicating
device. There are countless devices
which might be used. An ammeter might
be inserted in the circuit between the in-
ductance L and the ground G. If the
antenna was oscillating strongly enough,
the ammeter would move every time the
antenna was charged and discharged.
This would not be very sensitive, how-
ever, and usually much more delicate
apparatus is used for this purpose. These
devices are known as receivers, and they,
like the transmitters, will be completely
and thoroughly described and explained
as we proceed.
Fig. 3 is obtained by adding to Fig.
2 another circuit similar to that in Fig.
Here we have two circuits, both cap-

e
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Fig. 3

able of oscillating at their own periods,
or frequencies. Due to the proximity
of the two inductances, L, and L, the
electromagnetic lines of force whu:h are
set up around one, when a current flows
thru it, induces a current in the other.
If these two circuits are so adjusted that
they will both have the same period of
oscillation, any oscillation which takes
place in one will take place in the other.
Or to put it in other language, if the two

~ coupled circuits AL,G and L,C are in

resonance, energy will be transferred
from one circuit to the other when oscil-
lations take place. This action is made
use of in all radio apparatus, either trans-
mitting, or receiving, in ways which are
modified to meet the requirements of the
particular kind of action desired in the

Continued on page 49

Digitized by Google



24

RADIO for FEBRUARY; 1922

-+ Hodeyecobe Micraferris Brown
A Weird Tale of Wireless Rejuvenation and Escape from Cannibals

OMEWHERE in the Pacific rise
the peaks of Zoogoo Isle, where the
cannibals ply their trade. But activities
on Zoogoo were dormant. ‘The rib-steak
hunters had existed on berries and dogs
for many days. It remained for the good
ship Rosie to break the fast when she en-
countered a typhoon, slid ‘over several
coral bars and rested on the bottom some
200 yards off Zoogoo. All that was left
as a reminder that the Rosie had been a
ship was her cabin aft, which rose clear
of the water, and a mass of tangled cop-
per that had once been a beautiful
antenna.

By Clyde C. Young

they did not come up to expectations—
well, the way of the transgressor is hard.
‘Thus Hodeycobe found himself sum-
moned to appear before the mighty Mon-
arch of the Malay. Among the Zoogoos
the one person who spoke English was
Tatooin, a grandson of the great chief,
who had at one time been rescued by a
trader, after the wreck of his catamaran
in a monsoon which carried him far to
sea. He had worked his way to Liver-
pool, and consequently had picked up
snatches of English. Tatooin, therefore,
was brought into play as interpreter.
“The chief says to tell you,” he be-

“Where the cannibals ply their trade.”

UNGUS, chief of the Tahooties, was
on hand to “welcome” those who
might be fortunate enough to reach the
shore line. Among the few survivors
were First Wireless Operator Hodeycobe
Micraferris Brown and two of his race.
They were escorted to a small, dirty-
looking hut. The attitude of the savages
was quite unfriendly and businesslike
when they ventured too near the opening
in the hut.

Chief Ungus had a hobby—the search
for youth. The chief had passed his
sixty-fifth year, but had never given up
hope that he might at some time discover
the fountain of youth. He had noticed
the three black boy survivors and thought
that they were probably men of his own
race who had made great advances in the
world, or perhaps were the spirits of the
dead returning. Nevertheless, he was a
shrewd person, this ruler of the Zoogoos.
He would hold counsel with them and if

gan, addressing Hodeycobe, ‘“that he
wishes you to take forty years from his
age. That if you fail to make him at
least that much younger within twenty
days that you are to be offered up so we
may feast upon you.”

“Hodeycobe’s intelligence did not ex-
tend far beyond his capacity as an oper-
ator, but being a disciple of the rolling
bones he was a good bluffer. Hence he
resorted to politeness and tact.

“Tell de chief ah am de boy whut can
pufohm dat merickle. Ah am de boy
whut learned Nero that tune on de fid-
dle when de built de bon fire in Rome.
Ah was de man whut sent the fust wya-
luss message dat Columbus arrived in
America. But tell his royal highness ah
must get to de Rosie and salvage de ap-
p’ratus to turn de trick.”

Tatooin was not exactly sure what
Hodeycobe was saying, but grasped the

gist of it and was told to tell Hodeycobe
to proceed without delay.

The Rosie, he found, was resting on
the bottom with the wireless cabin barely
clear of the water. With the help of
his two companions he salvaged the com-
plete 2-K.W. auxiliary along with the
receiver and a receiver of his own. Float-
ing near the ship, they also found two
ten gallon drums of gasoline, which they
towed to shore for possible use in the
auxiliary.

Two wet cells in the outfit that had
been on charge until the Rosie met her
fate, and were well up. Hodeycobe
thought they would last possibly a month
if he was careful with them. He also
had enough wire for an elaborate an-
tenna system.

The location was ideal. Their prison
hut was near the top of the hill over-
looking the ocean to the west. Two
trees were conveniently near and served
as masts. He had an antenna that was
some 400 feet high and 180 feet long.
This gave him a fundamental wave
length of perhaps 500 meters.

This was exactly what he had béen
hoping for. He had been thinking that
if he could get on the ship’s wave of
600 meters and with the old gas auxil-
iary in action he might attract the at-
tention of a ship or perhaps the navy, who
no doubt had ships in those waters. But
this island seemed to be out of the lane
of travel as he had never sighted a ship
from the hilltop while at work.

HIEF UNGUS and his retinue
made a tour of inspection on the
third day. Hodeycobe had the receiver
working in fine style. Signals were com-
ing in. The chief was invited to put on
the phones. He could hear a wireless
telephone, but of course could not under-
stand what was being said.

The prestige of Hodeycobe was enor-
mously enhanced. The old chief regard-
ed him in healthy awe. The guard was
somewhat relaxed, but escape was impos-
sible unless a ship should rescue them.
To take a small boat and make for the
open sea was a fate almost as bad as the
one they now faced.

And so, with tribal feasts, hunts, fish-
ing excursions and so on, the days wore
slowly onward. Ten more days and he
would be called upon to take forty years
from sixty-five. He had no earthly idea
how this was to be accomplished, but in
the course of the confusion he might
“stall” for time.

Deciding to have Hodeycobe experi-
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- The Kickback

By Volney G. Mathison, Author of the Samuel Janes Serves

ALAN STIRINGER, sitting slouch-
ily on the sofa in Captain Viericks’
cabin, deftly flicked the ash from the
tip of the cigarette he held between two
long nervous fingers.

“We've got to ditch that nosy kid of
a second operator,” he was informing the
podgy, bull-dog visaged master of the
steamer “Bellaroba,” who sat in a leather
chair opposite him. “He’s got onto our
secret code.”

Captain Viericks’ blotchy face paled a
little.

“How do you know?”

“Caught him with a copy of it when
I happened to walk into the wireless
room on his watch this afternoon,”
clipped off the tall, thin-faced first oper-
ator of the “Bellaroba.” ‘“He had it on
the desk and was decoding that last mes-
sage about the cocaine shipment——"

Viericks’ coarse loose mouth had taken
on an ugly twist.

“You and I are the only ones on the
ship with copies of that code——"

“I know—keep your shirt on, Vier-
icks. We've been working this game
together long enough to know better than
to have a row about a thing like this.
I lost my code-sheet from my stateroom
locker a week ago. The kid found it.”

The stumpy master of the “Bellaroba”
cursed.

“Then he knows we’re running dope
from Vancouver down to the ring in
Frisco ?”

“I can’t say—I’ve taken the message
out of the file, but I don’t know how
much he'd translated of it when I came
in.”

THE two men relapsed into a glum
silence.

‘They were a strange pair, this thin,
nervous wireless operator and this sawed-
off, brutish-faced commander.

Alan Stiringer was a mystery to the
Pacific Coast wireless men. He never
associated with any of them and appar-
ently had nothing in common with them
beyond the fact that he was an operator.
It was not until after the occurrence of
the grim tragedy around which this tale
is woven that it was learned that Stir-
inger was known to the police of an
eastern city as a shady character pos-
sessed of a remarkable knowledge of
clectrical bank-vault alarm systems and
the inventor of a marvelous microphonic
instrument for opening combination
locks. Perhaps a few close brushes<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>