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Paquin Unassembled Receiver 
“oxception f Dale and Windings’ ~—-- Made-in-Canada S foeae cree 

$22.50 2001-600 Meters $2 7.50 

The Set consists of— 

1 Stained Oak Cabinet, 18” x 7” x 7’, removable top and back. 
1 Polished Celoron Panel, 18” x 7’ x 1%” to fit Cabinet 
2 Variometers, 4°,” square, mahogany wood, beautifully turned. 
1 Winding Form for Stator Windings. : 
1 Celoron Coupler Primary tube 3-54” x 21” high. 
1 Coupler Secondary Ball, mahogany turned. 
7 Contact Points, 6 Biuding Posts, 1 Switch Lever, 2 Stops, 

Set Complete with all holes drilled, (except panel), all necessary brass parts, screws, etc. for assembl- ing, with directions. Panel drilled $0.75 extra. Dials $1.10 each. 

This complete set of parts assembled in an hour's time, is a ticatlesbeptional value at only $27.50 ($22.50) if you do your own winding) and is our contribution towards the lower cost of Radio. Each set is of perfect workmanship, and sold under a money back if not satisfied, basis. This is undoubtedly one of the greatest values ever offered. Place your order to-day and be convinced. 

Variometer Parts separate, wound~$5.00 Unwound $4.00. 

Complete Vario Set comprising grid and plate Variometers and Variocoupler, all wound and ready 
ra to assemble $15.00. : Cabinet only $5.50. 

Note these SPECIAL Prices on Radio Apparatus— 
Panel Mounting Rieostats 00 ............. $1.00 Firco Loud . Speakers ........... dccueisoccesti 
Bakelite Plugs for Coils 0000.00.00... so  ,60 Bakelite Knobs and ‘Dials 
Fibre’Pluga for-Coils, she 

4 

Send for Our Latest Price List. 

170s ce J. M. P AQUIN Toronto, Ont. 
THE ELECTRICAL SHOP 

When writing to Advertisers please mention RADIO 
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The Right Kind of Radio 
Apparatus 

Our investment in the manufacture of radio apparatus on a large scale was based on the 

big possibilities in this new field for the manufacturer who would place on the market equip- 

ment of the latest type, and with years of experience in the manufacture of telephone instru- 

ments, we knew just how to go about it. 

FIRST. We secured patent rights to inanuifactyre complete radio receiving and rane! 

* mitting sets and other radio equipment. 

This means protection for the dealer who sells and the bate: who uses radio sets that 

are made by us. : y 

SECOND. We chose our radio engineers from among the best and placed them ‘in 

charge of a well equipped laboratory (the only oné of its kind in Canada) for further research 

work and the proper designing of what we were about to place on the market: 

This means that every piece of apparatus is properly designed so as to obtain the best 

results and embodies in its construction every betterment known to the science of radio 

engineering. a t 

THIRD. Our factory, especially equipped for manufacturing this class of work, 

under an organization of trained experts, was made ready to manufacture radio equipment in 

large quantities so that our pecs costs would be low and the demand for our apparatus 

properly looked after. * 

This means to the sass Healt that he is missing a big opportunity if he does not get in 

touch with us at once and make arrangements for the handling of the kind of radio apparatus 

that the people are going to demand. 

This means to the purchaser of radio eclet, the best that can be bought at prices ‘i 

are right for this quality of radio apparatus. 

Write for bulletins. 

Watch for announcements of new radio equipment that we are about ready to place on 

the’ market. 

CANADIAN INDEPENDENT TELEPHONE CO., LIMITED 

Offices : 212 KING STREET W. Factory : WALLACE AVE., TORONTO 
id + 

When writing to Advertisers plearo mention BADIO 

— 
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Head Quarters for Wireless Supplies 
A New end Up-to-Date Radio Store has now been opened in Toronto's down- 

town district. Full Line of All Parts and Accessories for Wireless Sets. 

Bright Light Electric, Limited Main 4964 
46 Queen St, East TORONTO RADIO SHOP TORONTO, Ont, 

PLUGS —, RHEOSTATS — SOCKETS 
\COIL. MOUNTS 

JATH WIRELESS Co. 
343 PARKDALE AVE., BUFFALO, N.Y. | 

We carry a complete stock cree RADIO CORPORATION TUBES 

Immediate delivery. « & Mail pity sent prepaid \ 
* All Standard Makes of High- Grade Wireless Equipment. Fine Machine Work 

for Amateurs or Dealers 
ex Keith S. Rogers 

" Dealer in 

Experimental Radio Apparatus _ 
ett CHARLOTTETOWN, Prince Edward Island, Can. || 

Motors & Generators Rewound and Repaired 

| TOMLINSON & FORBES | 
216 VICTORIA ST., TORONTO, ONT. 
EEE eee 

s : nd Manufacturers of Radio Apparatus and Parts 
R a d 10- Cw) Batteries FACTORY NOW OPEN 
“A” (All Rubber) Ro 8 “B” (Rechargeable” ; Immediate Delivery on Condenser Plates and Separators | 

GRAY BATTERY * ELECTRIC SERVICE, _ Radio Electric Products | 7 Roncesvalles Ave., TORONTO | ‘| OAKVILLE aa ONTARIO, 
; - 

C5 

Park 4097 

Canada’ s Leadin Howse for Amateur 
Wireless Parts 

IT IS OUR BUSINESS AND OUR AIM TO GIVE SERVICE AND SATISFACTION. 
IF WE HAVE NOT WHAT YOU REQUIRE WE WILL GET IT. 

Additions to Our Stock— A GOOD GROUND @ ns to oc 18 ESSENTIAL Panel -Rheostats $1.00 
Kimley Storage B. Batteries _ Crystal Detector With Pane ith Clips Ll - i 32 volts $14.00 $11.50 i Pay “ PRICE $1.00 RETAIL Test Buzzers - - 85c 48 16.80 14.00 This ae recognized yee Elimin- 68 21.00," 16.00 | eee Berean 6 fot We are substituting Condensite Klosner Vernier Rheostats 2, 10 in ground, Celoron for Bakelite & Ebonite. 

Dealers Write for Propeittion! 

THE VIMY SUPPLY CO., 567 College St.. TORONTO 

When writing to Advertisers please mention BADIO~ 
4 



talks about 
FADA equipment 

FADA Crystal Detectors 
are used in thousands of 
homes to receive the current 
events, weather reports, time 
signals, church services, bed- 
time stories and musical 
progome sent out by the 
numerous broadcastings sta- 
tions in Canada and the 
United States. 

And the FADA crystal de- 
tector does its task so simply. 
You marvel that a little bit of 
crystal-can actually capture 
magic words and music from 
the air. 

You can purchase a FADA 
Crystal Detector from your 
local electrical or radio store 

“= $9.95 

DEALERS: Write for the FADA 
trade catalog. You will find it profitable 
to stock FADA equipment. 

F, A. D. ANDREA 
Manufacturer of FADA Radio Products 

1882-E Jerome Aye,, N.Y.C. 

RADIO 

G. N. MIDDLETON, E.E.,  E. K. STAEBLER, E.E., C. A. LOWRY, 

Consulting Engineer, Pres. and Gen. Man, Designing Engineer. 

RADIO DEVICES LIMITED 
GANANOQUE, ONT. 

Wish to announce that they are about to place 

on the Canadian Market a full line of 

Radio Parts, 

Assemblies and 
General Equipment 

This firm will be prepared to supply finished 

parts for complete high-grade receivers and trans- 

mitters, which the purchaser can easily’ assemble 

into units that will conform to the latest designs 

of our engineers, who haye patents pending on 

certain exclusive features. 
=< 

RADIO. DEVICES LIMITED is a dignified Can- 

dian Company operated by Canadians and Can- 

adian capital only. They will make or sell British- 

Made Goods: ONLY. The Company’s engineers 

are men who have specialized in Radio Research 

work for the past fifteen-years. They positively 

KNOW how to build apparatus of correct design. 

This Company, through. its general distributors, 

is prepared to accept orders for the famous MUL- 

LARD RECEIVNG VALVES (Made in England), 

also for BROWN’S FAMOUS EAR PHONES 

AND LOUD SPEAKERS. 

Address enquiries direct, or to 

Pow.ey & Moony, Lun 
ELECTRIC INDUSTRIAL AND MINE HAULAGE EQUIPMENT 

BATTERY CHARGING AND CONTROL APPARATUS 
EDISON BATTERIES AND PRODUCTS 

GOAD BLDG. 105 BOND ST. 
TORONTO, CANADA 

H. 8. POWLEY, G. N, MIDDLETON, Cc. A. LOWRY, 

President. Vice-President. Radio Dept.” 

When writing to Advertisers please mention LADIO 
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For Yolir Wiréless Receiving Set 
LONG LIF! 

NOEL ES INSULATION —these distinctive features of the Eveready Wireless 

HIGH VOLTAGE B Battery have,established its superiority. You'll. 

MAINTENANCE. find it the ideal battery for your receiving set. 

Sold by radio equipment dealers everywhere—name 

of dealer in your locality furnished on request. 

CANADIAN NATIONAL CARBON CO., LIMITED 
Hillcrest Park, TORONTO 

MONTREAL _ WINNIPEG VANCOUVER 

No. 1630 EVEREADY 

FLASHLIGHTS AND BATTERIES 
Corps Aviation Section. 

> 

EVERY WIRELESS OPERATOR HAS USE FOR AN EVEREADY FLASHLIGHT 

The Sicoamis Cammy. Lh. 
Canadian Manufacturers 

Redmanol 
Condensite | v 

Bakelite __ 
Thermoplax 

~ Pyroplax 
City Sales Office—YORK BLDG., TORONTO, Ont. - Adel. 7971 

Factory—Mount Dennis; Ont. 

When writing to Advertisers please mention BADIO 
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PANELS 
Three distinct and exclusive types 
On the panel best suited to your needs and made to your own 

individual specifications. Any size or shape you desire—any quantity, 
one to a thousand—engraved oy plain—polished or dull mat surface— 

plain blank or fully machined and ready for mounting. Diamond F ‘Radio 
Panel Service gives you the choice of three’ distinct types of panels, each a 
leader in its field. 

CELORON 
GRADE 10 is the highest type 
radio insulation made. Extreme- 
ly high in surface and volume 
resistivity, high in dielectric 

and low in dielectric 
It is handsome in ap- 

4 @, extremely water resis- 
tant, machines easily, engraves 
with clean cut characters and 
will give tong tasting, satisfac. 
tory service. 

CELORON 
(patent applied for) Is mado of a 
hard fibre centre section veneered 
on both sides with Condensite 
Celoron Grade 10. it meets the 
demand for quality plus low cost. 
We recommend it for use in re- 
ceiving sets and head apparatus 

I 
has the same fine surface as 
Grade 10 and similar machining 
and engraving qualities. 

CEEOEON 
(patent applied for) are made 
with a concealed copper wire 
mesh imbedded directly under 
the back surface of the plate. 
The wire shield, when properly 
Grounded, very effectively neu- 
tralizes all detuning effect and 
“howl” caused by body oi 
ties, This type of plato is 
in both Condensite Celoron Grado 
10 and Celoron Fibre Veneer, 

Send for our Radio Guide 
Write to-day for our special “Radio Panel Guide,” giving complete details regarding 

all Celoron Radio Panels, 
much any type of Celoron panel will cost in. eit! 
machined, and etched to your own specifications, 
ant Guide by return mail. 

This guide quotes prices and enables you to determine just how 
Her standard or special size—plain or fully 
Don’t -fail to ‘get your copy of this importt 

Write us immediately. 
DEALERS: Our Radio Panel Service enables you to sell panels completely machined and 
finished to the buyer’s specifications. No waste, Write for our Special Dealer’s Proposition. 

Diamond State Fibre Company of Canada, Limited 
Head Office and Works— 

When writing to Advertisers please mention RADIO 

235 CARLAW AVE., TORONTO, Ont. 
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WE ARE PREPARED TO MAKE 

PROMPT SHIPMENTS 
—on— 

HEAD ‘SETS, RECEIVING APPARATUS, TUBES, Ete. 

EUGENE T. TURNEY LABORATORIES 
Canadian Agents for - 

Heinemann Electric’ Co. - ~- Stan-Bi-Radio Mfg. Co. 
Pacent Electric Co. - Manhattan Electrical Supply Co. 

Omnigraph Co. 

Hatheway & Knott 
16-22 HUDSON ST. NEW YORK. 

NEW YORK HEADQUARTERS FOR THE a NAN ELECTRICAL TRADE. 

pIGHTNING ARREST 
This is the arrester that*is approved and recommended by official action by the National Board of Fire Underwriters, 
It is the arrester that is insisted upon by the skilled engineer, down to the little amateur, 

It is the, arrester that is fool-proof, takes care of itself, works automatically, requires no switching on and off. 

Why take chances with any other, when you can get the Brach Vacuum Arrester that has long been recognized 
_ by the United States Army, by the big railroad and telegraph’ companies, by fire departments—and, finally, is 

approved by the National Board of Fire Underwriters? 

Your Dealer will supply you, 

_ Distributed by Leading Electrical and Radio Jobbers 

L. S. BRACH MFG. CO. - Newark, N. J. 
Sixteen Years Specialists in Lightning Protective Apparatus 

AST uu 

When writing to" Advertisers please méntion RADIO 
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WHOLESALE ONLY———- 

_ Leading Canadian Radio Jobbers 
We handle the Best of all Standard Radio Apparatus and Equipment. 

~ Our large orders to manufacturers enable us serve the trade promptly and efficiently. 

DEALERS WANTED THROUGHOUT CANADA. 

It will pay you to be able to give your customers ‘‘Dominion" Service. Write for particulars. 

| Dominion Radio and Supply Co. Siz! 152 el St. d cipiaes Ont. 
_prearenesee: bait Len Btraet Lome 

‘Amo mAnniNMeNennHHAHHNNTHNNNKHON 

RADIO CAPINETS 
4° TRY 

The STANLEY PIANO CO. 

High Grade— Stanley Pianos eer World Famous—Cecilian Pianos 

LOW PRICES—FINE pYORRMANSHIF 
Write for Quotations. ar <. 

241 Yonge St. < ; : Toronto. 
SS —— — _ -' ‘ 

A Wonderful Reception Tonight ! 
and Everyday hereafter_on every Receiving Set 

EQUIPPED WITH 

(3000 Ohms) 

Loud and clear-toned, Withstands ampli- 
fication without distortion. — Mechanically 
pe rfect.—Moderately priced. — Approved 
y experts everywhere. 

Price in Canada conus §] 950 950 Cverelieclricap 
At all Dealers 320 BROADWAY NEW YORK 
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Place Your Order Now for 

GILSON RECEIVING SETS 
With our large manufacturing facilities and organization, we will shortly 

be in a position to fill orders in any volume. 
Our low prices will prove sensational. 
The trade and public are urged to write at once for literature and prices. 

GILSON MANUFACTURING CO., Limited, 131 York St., Guelph, Ont. 

¢ 

RADIO PANELS and OTHER INSULATION © 
FOR WIRELESS WORK 

BAKELITE-DILECTO 
h ited S' Grade HM Et during the Wer fer tha purpose, Itisthe STANDARD of the WORLD 

THE CONTINENTAL FIBRE COMPANY, Newark, Del. 

85 Plymouth Ave., South Rochester, N. Y., and 1927 First Ave., South Seattle, Wash. 

RADISCO AGENTS 
= ye | 

Concentrated Buying 
For Canada 

‘OU can waste a lot of time and have some 
' gad experiences by shopping for your radio 

Absolutely Noiseless 
Wireless Batteries— 

; At Last 

You know how irritating those hissing 
and ‘rattling noises become when receiv- 
ing broadcasts. 

‘Now they are a thing of the past. The 
Manufacturers of Reliable Wireless Batt- 
eries have discovered the secret of making 
aWireless Battery that is absolutely noise-" 
less, and that will give highest capacity for 
the lowest price in actual hours of service. 

You'can easily prove this by ordering a set 
of Reliable Wireless Batteries from yer 

dio or Hardware Dealer, and attaching 
them to your Wireless,‘ 

’ Manufactared only by 

The Dominion Battery Co.,Limited 
MONTREAL - TORONTO - WINNIPEG 

supplies among many firms, but we offer 
you an alternative, 

_ We are RADISCO agents and, as such, our stock in- 
cludes the entire lines of the Radio Corporation of 
America ; Clapp-Eastham Company ; John Firth & 
Co. Inc.; Westinghouse Electric & Manufacturing Co. ; 
Radio Manufacturing Company ; Acme Apparatus ; 
Wm. J. Murdock Co., and certain specialties of other 
manufacture. ¥ 

Your-orders will be promptly attended to and the 
necessary triplicate certified: invoices made out. 

cost 
charge of 25 cents. 

When writing, to Advertisers please mention RADIO 
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A. F. PENTON & Co., 
Publishers. 

C. E. WILLIAMS, Editor & Business Manager 
60-62 ADELAIDE. ST. EAST, TORONTO, CANADA. 

C. LINCOLN-MITCHELL, 
Publication Manager. 

Volume 5. TORONTO, MAY, 1922. No. 3 

ADVERTISING BY RADIO 
By J. 0, McQuiston 

The ‘full possibilities of the radiophone are -not yet 
known, 
past year has been sufficient to stir the whole of our popu- 
lation, Radio now takes the place of the weather and 
health as the chief subject of conversation.' It, is no won- 
(ler that just as soon as the public recognized the use of 
radio, advertisers gave consideration to this wonderful 
agency for spreading selling information, 
ence that has been gained in th eshort time that the radio- 
phone ‘har been rendering service to the general public 
may even now give us a fair idea of some important © 
limitations to this wonderful medium. 
Whatever statements, however, that are now made, are 

based wholly upon the possibilities of the present devel- 
opment of radio sending and receiving apparatus. 
course, what may follow no-one can tell, but even with 
the present limitations, the radiophone, as a means of 
broadcasting from a central point to great distances, will 
prove a wonderful benefit'to mankind. 

| By way of preface, I Wish to say that radio broad- 
casting will not, in my opinfon, supplant, or interfere 
with newspapers as a medium of disseminating news, nor 
with concerts, churches, theatres, or movies, as enter- 
tainment features. 

On the contrary, it has been proved that the broad- 
casting of news bulletins by radio and the publication of 
radio programmes have increased materially the circula- 
tion of newspapers, I will risk the statement that since 
radio broadcasting was begun, the total circulation of all 
newspapers has been considerably enlarged, and I believe 
the publishing of radio programmes and other features 
pertaining to radio by the newspapers has been respon- 
sible in a very large measure for this increase. 

Churches that have broadcasted their services have 
actually found that the attendance of services has in- 
creased rather than diminished; and although it is true 
that some few members of the church may prefer to hear 
the services while lying in bed, there are hundreds who 
ever go to church and who, hearing the appeal of the 
jastors, are not satisfied to receive all their sermons by 

radio, but will respond to that natural desire to hear 
direct, and to see the speaker, 
The same thing is true with reference to amusements, 

The popular reception -given’to it during the | 

The experi-: 

Of, 

Certain amusement houses have had connection with our 
radio service for over a year anl they are very glad, in- 
deed, to continue the service because the hearing of artists 
by radio simply intensifies the desire to actually be pre- 
sent in the theatre to witness the performance. 

In the sporting field, the hearing of the reports from 
the baseball diamond, play by play, and inning by inning, 
will not keep people away from the game. On occasions 
they will take their reports in this fashion, particularly 
if confined in a hospital, or at home, indisposed, or too far 
away to get to the ball park. However, the listening by. 
radio will intensify a desire to be present at another 
time. I might go on to enumerate, but I think*it is un- 
necessary to do so. It is clear enough, I think, that the 
radiophone will simply supplement the newspaper.work, 
and entertainment work of all kinds, and is not an agency 
to fear, but rather one to make use of in the right way. 

Amusement promoters, singers, and other artists: were 
alarmed when the phonograph was introduced.. How- 
ever, as we all know, there was no need for alarm, be- 
cause the phonograplr has actually stimulated business for 
the theatres and other entertainment enterprises. 

People, hearing the reproduction of yoict on the phono- 
graph, are impelled, when they can, to go to hear and see 
the artist. \ : 
We now arrive at the most important point of otir 

discussion, If radio broadcasting is an agency that is 
rendering and can continue to render valuable service to 
the people, it must be protected. You remember the old 
song: £ 

“Everybody's doing it, 
Everybody’s doing it,” ‘ 
Everybodys doing jt now.” 

When there were few stations ‘broadcasting from 
widely-separated centres, the reception was satisfying; at 
least there was little to disturb outside of the natural 
static conditions. However, quickly one sending station 
after another has been started, and to-day there are all 
over the country prétty close to 100 stations’ putting out 
programmes, if not nightly, occasionally. 

It is clear, I think, that since all these stations are on 
the same wave length, 360 metres, there is bound to be 
increasing confusion, and that. a government regulation 
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_ of wave lengths is positively imperative to maintain the 
efficient service of radio broadcasting. ‘This control of 
the use of radio is in the hands of the Department of 
Commerce, now giving careful consideration to the gen- 
eral subject, and there is now recommended a band of 
wave lengths for radio broadcasting for the purpose of 
avoiding experiences of recent months of three and four 
stations broadcasting simultancously. 

Ilowever, irrespective of all this, let us come to the 
real subject of advertising by radio, Can jit be done, and 
should it be done? Already the conference that has been 
in Session in Washington to consider the proper regula- 
tion of radio broadcasting has’ récommended the prohibit- 
ing of advertising by radio, It is perfectly natural that 
this ruling should be made at this time, because if adver- 
tising were permitted, it goes without saying ‘that all the 
good work that has heen done in giving valuable informa- 
tion and pleasant entertainment for the people would be 
destroyed, This action of the committee is at this time 

“very necessary, and those who haye-been enjoying radio- 
phone service, will surely appeee e the necessity for 
such action,’ : d 

Let us think of the billboardNgr a few minutes. Why 
is it that the billboard has always had trouble? From the 
beginning there has been those who would remove it from 
the face of the:earth, I think the answer is that some- 
how or another the ‘billboard has been offensive to the 
people, and even though billboard promoters have raised 
the-art to an eXceedingly high standard, even in the face 
of ‘this, billboard sign work is always in trouble witli 
local and state associations, 
We all know how persistently the advertising man hat 

worked to get free advertising through the movie, and 
we know, that it is pretty generally true that he hasn't 
got it. ‘The reason is well known; The public will not 

* 
stand for direct advertising when they go to see rhigh- 
class moving pictures, : 

Concluded on page 19 

: INDUCTANCE AND CAPACITY 
Before the details of receiving and transmitting ap- 

pardtus and circuits are taken up, a clear understand- 
ing of the meanings of inductance and capacity should 
be had. The efficient operation of sending apparatus 
and the tuning of receiving apparatus depends on the 
proper adjustments of inductanee and capacity. 
When an electric current flows through a wire a mag- 

netie field is’ established about the. wire, A compass 
needle plaéed near the wire will be deflected. ‘If the 
current is stopped or if there is a variation in the inten-’ 
sity of the current the magnetic field-will cease or vary 
in intensity and a current will be established in the 
wire in a direction opposite to that of the current which 

_ caused themagnetic field eo be established. This is due 
_to the fact that the fire is eut by the lines of magnetic 
foree when the magnetie field varies in intensity and, 
as already explained, a eurrent is set up in a conductor 

‘when it is cut by a moving magnetic field. “This phe- 
nomenon is called self-induetion, 3 

Tf the wire is coiled the effect will he much more pro- 
nounced because the adiacent turns ofthe coil will com- 
‘bine their effects and the total self-induction will be 
much ereater than if the conductor; were a straight 
wire, The circuit is said to have greater inductance. 

A cirenit which ean store electrical energy is said to 
have capacity, Do not confuse this with the storage 
battery which does not store electrical energy but 
changes electrical onergy to: chemical energy and later 

. 

| 

delivers an electric current by chemical reaction, A 
condenser is used to give capacity to a cirenit. A eon- 
denser consists of two conductors separated \by an insu- 
lator, or diclectric, as it is called. For instanee, it may 
consist of two metallic plates separated by| a sheet ‘of 
glass, two conductors separated by air on sheets of 
tinfoil separated by paper. The aerial and the earth 
and the air between the two.form a eondenser, The 
capacity of the condenser depends on the nature of the 
dielectric, the distance between the conductors, the size 
of the conductors and the voltage. or potential to which 
the condenser is subjected. 

The wave-length of a eirenit depends on the product 
of its inductaneeby its capacity. Two cireuits are in 
resonance or in tune when thp products of the, two are 
equal, A receiving sct ineludes inductances’ and capaci-| 
ties, the values of which can be varied, and,the reeeiv- 
ing cireuit is tuned to the wave-length of the transmit- 
ting station by adjusting, the values of indnetance and 
capacitance, ; \ 

The Simple Receiving Set 
‘ > | 

‘The simple receiving set should include an induetance 
or a Capacity, the value of which ean be changed so 
that we can, tune to the wave-length of the transmitting 

-station, “Lt*must include a detector of some kind to 
1 fy the inaudible radio frequency oscillations re- 
ceived from ‘he transmitter cireuit to an audible) fre- 
queney whieh i act on the telephone receivers ‘and 
produce an audible sound. « ” 

The variable induetanee may consist of a coil of wire 
with taps taken off at intervals: and brought to a 
series of contacts so that the number of turns in the 
active’ part of the coil ean be varied. The inductance 
is connected in serics with the acrial and the ground: 
wires When the wave-length of the three combined, 

- that is, the wave-length of the aerial-inductance-ground 
circuit is equal to the wave-length of the passing ether 
waves from the sending station; this open-circuit, as it 
is called, will absorb the most energy from.the passing 
ether waves’ and the open-circuit will be in tune with 
the sending station. H | 

The variable condenser usually consists of two sets 
of metallic plates. One set is stationary and the “aif, 
ferent plates or:sections are spaced a short distance 
apart, The other set of plates can be revolved so that 
they slide in between the plates of the first set, but at 
the same time do not touch, Since the capagity is af- 
fected by the space between the two sets of plates, it| 
will be realized that maximum capacity is obtained) 
when the leaves of the movable set are exactly opposite 
those of the stationary set and minimum when the mov- 
able plates are withdrawn. Tf this variable condenser | 
is shunted around the inductance, that is, connected | 
across the terminals of the inductance, it can be used | 
to inerease the wave-length of the open-cireuit beyond | 
that which could be seeured with the inductance | 
alone and it also permits of a closer adjustment of | 
wave-length when used with the inductance because it 
gives a combination adjustment of both inductance and 
capacity. The inductance coil may have ten turns to 
the tan. Using the coil alone we could not get closer 
adjustment than in steps of ten turns, Using both in- 
ductance and variable condenser, we could get any frac- 
tion of ten turns. : 

The variable condenser may be connected in series 
with the inductance and ground or inductance and 
Aerial to reduce the wave-length of the open-circuit, 

Continued on‘page 16 
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PROTECTING RADIO SETS FROM LIGHTNING 
‘he purpose of this explanation is to off-set any fear 

in the reader’s mind as to’ the possibility of the. radio 
antenna conducting lightning currents, into the house, so 
states Mr, L. S. Brach, writing in an exchange. Genera- 
tion of lightning is the building up of small charges of 
electricity which accumulate on moisture. ‘These. charges 
combine’as the moistyre fotms into fog, clouds: and rain- 
drdps, and subsequently becomie so heavy as to discharge 
to other clouds or to the earth. It is the presence of mois- 
ture in the air that permits the conductance of the dis- 
charge between the clouds»and the earth, : 

‘The damage done by lightning may ‘be caused either by 
_ theldirect stroke of the discharge striking a wire or by an 

inductive charge being built up in the wire by reason of the 
flash of lightning passed between two clouds or between 
clods and the earth, All lightning discharges have an 
area of electrification, and wires located within this zone 
are subject to the induced potential which would, if not 
properly side-tracked{into the earth, enter into the appa- 
ratus and result in damage, Direct discharges are always 
too violent to be protécted against except by the antenna 
wire itself, which generally melts and breaks the circuit. 
Evdn a heavy switch will not cause suitable protection, 
but the possibility of such a condition occurring would be 
no greater with the antenna than it would be without. 

The strength of the induced charges in lines depends 
upon the nearness of the direct discharge, length of line, 
and| its position in the electrified zone, Tt is safe to say 
that the longer the antenna circuits, the more subject they 
are. to being affected by passing storms, These tests re- 
veal that discharges occur in two different ways; one is 
the brush discharge in which lightning passes through 
instlating material readily and is harmless in passing; the 
other occurs in a line of thread-like discharge and «with 
it sufficient heat is produced to cause damage tothe parts 
between which the discharges occur. In the designing of 
arresters, we treat only with the latter type of discharge, 
and) it is essential that protectors. must carry such dis- 
charges freely and without injury to themselves. The 
most efficient arrester is therefore one that will iristan- 
taneously and repeatedly dissipate the largest amount of 
energy without being affected. 
1 

the apparatus is tested to withstand 500 volts between its 
windings and other parts, the protectof should discharge 
at a potential of approximately 375 to 400 volts, that 
would insure an operation of the arrester in preference 
to the damage of the insulation. It is possible to design 
arresters that will discharge at different potentials to a 
certain degree, but in this we are limited in getting below — 
375 volts in practical types of arresters, 

Another test which will reveal the sensitiveness of an 
arrester to static current is the comparison of the effi- 

‘ciency of the arrester with an adiustable air-gap, thereby 
getting an air-gap equivalent. ‘The process in doing this 
is to have two needle points supported in a way that a 
mictometer adjustment may be had. These are to be 
Held in multiple with the arrester and an electric gener- 
ator, The senaration at which the needle gap is adjusted 
when the arrester will start to assume the discharge in. 
place of its passing across the needle point would give af 
value to the arrester as in the air-gan equivalent, There- 
fore) when we say a certain arrester has an air-gap 
eauivalent of .001 or 002, we mean that*the arrester will 
start to discharge the current from a generator when 

s 

| a 

he potential at which an arrester should discharge 
should be determined by the insulation of the apparatus - 
or ¢ircuits that are to be protected. For example: If 
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5 ( 
held in multiple circuit with a needle held-that distance 
apart. . ‘ ‘ 

‘There are three principal designs of lightning arresters, 
the air-gap, vacuum; and high resistance types. In addi- 
tion to this there is the choke coil, but choke coils, when 
used, are generally found in combination with one of the 
three types mentioned, . The air-gap design depends on its 
effiezently bringing close together two electrodes, One con- 
nected to the line and one connected to ground, ‘The air 
between the twovelectrodes acts as the insulation for the 
normal operating currents, Air-gap arrester: electrodes 
are generally made with carbon or metal as the conduct- 
ing medium forming the electrodes, ‘I\ne: efficiency of 
this arrester depends on the closeness of the two elec- 
‘trodes, [Lis necessary to keep in mind that:in this design, 
there is always present danger of the two electrodes 
fusing together .by passing discharge or the serrated 
points burning back and its effectiveness thereby chang- 
ing---due to the lengthening of the gap. : 

The vacuum arrester consists of two electrodes held 
in a fixed position in a sealed chamber from which the 
wir has been exhausted, and through this vacuum we find 
that inductive currents readily pass, even when the elec- 
trodes are held much, farther apart than in the air-gap 
types, and equally good results obtained. ‘The vacuum 
types are practically free from the fusing’ together of 
electrodes or the collection of moisture or dust on the 
operating parts. It is a well-known fact that discharges 
will occur at a lower potential between conductors at a 
given separation in a vacuum than in air, and this fact . 
has been taken advantage of in the designing of protec- 
tors so as to provide protectors of low voltage potential 
discharge value having a fairly high carrying capacity. 

The high resistance medium arrester consists of a com- 
position block, generally a mixture of carborundum or 
silicon with a y binder, placed between the line and 
ground, The tarborundum has 'the property of conduc- 
tion and the clay binder acts as an insulator. The binder 
being porous and the conductive materiak being in very 
small particles, it is found that when rie together we 
have an insulating mass with small conductive particles 
that arrange themselves in a way that the total mass is 
of exceptionally ‘high resistance, but static current will 
pass from particle to particle through the binder and 
then discharge ‘itself, While this type of arrester is 
sensitive to static current it will not discharge at a low 
potential, and is therefore of little value for protection 
against crosses, but highly’ sensitive to lightning induc- 
tion, a : 

For radio antenna protection we have depended entirely 
on the efficiency of the Vacuum type. We believe it is the 
best suited, inasmuch as with the other types, if con- 
structed on efficient ilnes, they would take off, or cause to > 
be lost, some of the radiophone voice currents, thereby 
affecting the strength of the receiving current to that 
extent. 

< Tube Reception 
Tube reception with a. c. lighting current, thus doing 

away with the necessity of batteries, is being developed 
by the U. S. Bureau of Standards. Briefly, the scheme 
is to utilize a 60 cycle lightning for both filaments and 
plates of the electron tubes.. The amplifier recommended 
in the report has three radio-frequency stages, and two 
audio-frequency stages, and fequires a crystal detector. 
A 60-cycle current when tied in an ordinary amplifier 
carries a strong hum, or ripple, offering serious inter- 
ference with messages, but this is eliminated by balanc- 

Continued on page 14 
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Broadcasting and The Blue Sky Wizards 
By an Old-Time Amateur 

With the advent to Canada of Radio broadcasting; 
comes. the usual scourge of sucker hunters that attach 
themselves to 2very business boom, ‘The Walling fords 
are here with the wholé family, doing’ it all over again. 
We went into a store recently to interview the proprie- 

tor of the néw radio display shown in his windows. Oh, 
yes! he knew all about Radio, “Nothing to it; people 
buying anything and everything that had even ‘a radio 
flavor to it.” We pointed t oa well-known make of inter- 
valve transformer which a few weeks ago was retailing 
at $6.25 at the regular dealers. “$9.65,” said friend Wal- 
lingford, and never even blinked an eye. This man in 
‘the course of his conversation stated that he had spent 

¥ $1,500.00 “investigating” the patent situation before going 
into the business, Now it cost us about $800.00 to learn 
‘all there was to know about Radio patents, and we be- 
came curious to_know if we had missed something, We 
enquired of our host's knowledge regarding the Arni- 
strong patent, which, of course, is the key-patent of the 
whole business of Radio, It developed that he knew noth- 
ing at all about the Armstrong ‘patent, and, if we may 
judge by his suddenly puzzled expression, we doubt if he 
had even heard of it before. This same man secured by 
some means the Canadian distributing end of a new arti- 
cle. He sallied forth and secured large orders from local 
dealers, quoting them $15.00 each less 25%... Having thus” 
loaded the local men up with ah article of untried merit, 
he proceeded to sell them at $12.00 each in his own retail 
store. Now the other dealers ‘are beginning to think they 
maybe picked a toadstool instead of the mushroont they 
thought they were getting. 
We chanced one day to be at the Radio counter of a 

well-known retail store when the salesman was displaying 
a cettain make of crystal receiver. ‘The customer obvious- 
ly knew nought of Radio. He was asking all sorts of 
questions, Most of them were foolish, but our thoughts 
went back to those halcyon days of 15 years ago: when we 
hooked up our first crystal detector and heard old “WCC” 
pounding out the press at 2 aim. We thought’ we knew 
just what to expect of a crystal detectot set, but when the 
eloquent salesman behind that counter got through telling 
friend customer all about the fabulous range and selec- 
tivity of that rediculous little box, our thoughts: again 
wandered backward, this time to pick up that well-worn 
phrase, “There’s one born every minute.” 4 0 

Even some of the big manufacturers are not playing 
fair with the public, One firm of international reputation 
is marketing a “crystal receiver” that is nothing short of 
a monstrosity, yet the public is buying it—on the firm's 
reputation? Do the makers of that receiver foster the 
claims as to range and’ selectivity that are being made by 
the retailer?—We wonder, 

The effect of such merchandizing methods is bound to 
teact adversely upon. the innocent as well as upon the 
guilty. Already, dealers say, balsiness has shown a quiet 
turn, This may be due pertiy the inferior quality of 
entertainment supplied by Canadian broadcasting sta- 
tions, The public is a little disappointed; they thought 
Radio was to oust the phone jh, But somehow it's not 
as good as they expected. The artists that sing and play 
are good—the very best; but the reproduction is poor. 
People are disappointed. They have not all heard the 
sweet, clear, ringing tones of DKA and of WGY) They 

handled by this company except during the cea 

are going to wait. When the owners of Canadian broad- 
casting stations have learned that stations like KDKA and 
WGY have set a standard of quality to which they must 
live up, then and only then will business resume its boom- 
ing sweep. Meanwhile, the public is busy learning all it 
can about, Radio,—meanwhile,, the ymanufacturers who 
would not stoop to the production of Radio rubbish, ,will 
have’had time to get a product of real merit on \the mar- 
ket in sufficient quantities to meet the new demand, By 
that time the public may “haye learned what to buy and) 
what to leave alone. And by that time. we hope -that 
Mister Wallingford may have found a gold brick some-, 
where else than in Radio, We would like to see our, hobby 
—Radio—kept clean. \ : 

W. A, 0. 0. \ 

Next meeting of the W. A. O. O. will be of an informal 
character. \ 

Ail members and friends should be sure and come to the 
big event. : ot cer \ 

Don’t forget the place and date. : 
Stanley. Piano auditorium, 241 Yonge St., Toronto, 

Thursday, May 25th, 1922, at 7.45 p.m. : 
Smokes, eats, games ‘and nonsense. Lots of fun. Com 

and make yourselves at home. : ; \ 

WESTINGHOUSE SALES FOR THE YEAR | y 
: $100,000,000 ‘ ees 

- In spite of the extremely adverse conditions of the past 
year, the sales of the Westinghouse Electric & Manufac- 
turing Company of the United States amounted to almost 
exactly $100,000,000, as shown by its annual report, as of 
March 31st, 1922. his is the largest volume of business 

active previous three years, | 
Chairman Guy E. Tripp states in his report: “The san; 

traction in orders hooked continued throughout the ye: 
until January, 1922, when aise began a substantial im; 
provement which has since been maintained, In addition 
to the favorable indications for an increasing demand for 
the regular lines of your company’s products, a large de- » 
mand for radio telephone receiving apparatus has recently 
developed with a prospect of its continuance for an inde-| 
finite period, It should be pointed out, however, that the, 
ensuing year promises to be a period of keen competition.” 

QUEBEO DISTRICT AMATEUR RADIO ASSN. | 
Officers—E, Fontaine, president; D, McWilliams, vice-| 

president; L. P. Soucy, secretary-treasurer, 
The club started about a year ago with 15 members, | 

arid now has 75, all of which have a tube receiving set of | 
‘their own. This is one of the conditions of membership. 

This is a real live club, and the boys all take a keen. 
interest in it. : 

POWLEY & MOODY, LIMITED 
Powley & Moody, Limited, announce that they have 

installed a complete receiving equipment in their offices 
at 105 Bond Street, Toronto, and are demonstrating Mul+* 
lard valves, Bristol loud speakers and allied accessories 
for the trade, 



RADIO . is 
STEEL TOWERS 

The Ontario Wind Engine & Pump-Co., Toronto, are 
offering aerial steel towers and poles of all heights, a line 
for which there should be many enquiries. 

MOTOR SUNDRIES CORPORATION 
A complete line of radio equipment is being made by 

the Motor Sundries Corporation, 420 Eastern Avenue, 
Taronto, 

‘ 

STATIC WILL BECOME INCREASINGLY HEAVY 
THROUGH HOT SEASON 

For the benefit of the winter crop of radio fans to whom 
everything in wireless is new the following concerning 
static is published. To the “‘old timer” it is just another 
sign of spring and not such a pleasant sign.at that, Static, 
according to the dictionary, is ‘an electric charge at rest,” 
but the experienced operator has a definition which is 
more forceful than explanatory, so we will pass it, merely 
saying that it is a confounded nuisance. 

$tatic is seasonal and largely. confined to the regions 
frequented by thunderstorms. ‘The eastern part of the 
United States and Canada, South America and the north- 
eastern Atlantic regions are in the static zone. The Paci- 
fic coast, however, is practically free from this bugbear 
of all wireless folks, The early spring ushers in and 
introduces a new condition that will be with us more or 
les¢ constantly through the next six months, This condi- 
tiorl is caused by electrostatic charges floating in the air. 
You will find that this phenomenon, while described as 
electricity at rest, is the most animated something that you 
have ever met up with. It reminds us of the circus’ trick 
burro, which always looks asleep until oné tries to touch 
hint—then it is very much alive. Thus it is with static. 
It floats aimlessly around in the moisture of the atmos- 
‘phere until it comes in contact with a radio antenna, ~ 
which forms a beautiful connection with the earth. This 
is just wht it has’ been looking for—some way of getting 

~ to earth—and down it dashes, crashing through everything 
and. making the most hideous noises imaginable in the 
receivers, It cannot be tuned out—so we just have to 
suffer it, ‘he rumble or small cloud-to-cloud discharges, 
not accompanied by lightning, is also heard with charac- 
teristic static crash, 5 ; 

Lightning’ is caused by static charges of great power 
jumping from one cloud to another or to the earth, ‘The 
accumulation of electricity in the moisture of the clouds 
is continually increased until it, becomes of sufficient 
strength to break down the resistance offered by the air, 
and then it “jumps,” causing lightning, ‘lhe lightning is 
heard in the receivers of a wireless instrument with its 
hissing, scraping noises to the exclusion of everything 
else, It is the electric waves set up by lightning that 
causes all this trouble. 

In the spring, summer and fall the air is filled with 
static charges, large and small, which are forever break- 
ing in on some concert or message and being roundly 
cursed by everybody, It is possible to foretell an electric 
storm by several hours by the use of a radio receiving set, 
as-small static discharges are heard with increased fre- 
quency and intensity as the storm approaches. 

hile on the subject of electric storms it is well to issue | 
a warning to all fans: ‘Do.not try to use or operate your | 
instrument with an outdoor antenna during a thunder- 

destruction of your instrument.” 

| » 

storm, Such operation may result in bodily harm or the | 

‘A loop aerial is the only type of antenna that is not 

subject to static influence. Engineers are working on 
instruments that, it i8 hoped will-eliminate this trouble, 
so in the future we may enjoy our concerts and news with 
utter disregard of electric storms, 

NEW CANADIAN BROADCASTING STATIONS 
SINCE APRIL 13TH, 1922 

na Montreal . 
Name. Wavelength, au Call Signal. 
La Presse 430 metres ~“CKAC 
Bell Telephone Co. a \ CKCS 

Toronto 
Metropolitan Motors 410 metres CHVEC 
Bell ‘lelephone Co, — CE-TC 

Winnipeg 
T. Eaton Co. 450 metres CKCB 

on 5 Calgary 
E.. Taylor 420 metres® CJ CY}: 
Morning Albertan 410 £ CHBC 
Western Radio Co, 400 CHCQ 

London Ont. 
London Advertiser 430 metres Cre x 
Londen Free Press 430 CJ-Gc 

i St. John, N.B. 
McLean Holt & Co. 400 metres OR) felon t 

Ottawa, Ont, t 
J. R. Booth 400 metres CHCX 

185 BROADCASTING STATIONS IN U. 8. 
Since October 1 last year the radio inspectors of the 

nine radio-districts of the United States have been very 
busy making out broadcasting licenses and inspection tours 
to the various stations. Up to April 15 185 radio broad- 
casting stations were licensed in the United States. 

U. 8. RADIO CHAMBER OF COMMERCE 
At a meeting just held in New. York, the newly organ- 

ized National Radio Chamber of Commerce definitely 
outlined plans and elected temporary officers. ‘The offi- 
cers elected at this meeting are—President, Alexander 
Eismann, of the Freed-Eisemann Radio Corporation; 
lst Vice-President, Charles Keator, of the De Forest 
Radio Telephone and Telegraph) Company; 2nd Vice- 
President, William Dubilier, of the Dubilier Condenser 

*Co,; Secretary, Frank Hinners, of the Home Radio Cor- 
poration, and ‘Treasurer, Joseph D; R: Freed, of the 

GILBERT-MENZIES CO.,, LTD. 
The Gilbert-Menzies Company, King Street West, 

Toronto, have been inghe wireless business for several . 
years, and in addition to handling their standard “Gilbert” = 
line are extending into higher pticed equipment. , 
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ing resistances, grid condensers-and special grid leaks of 
comparatively low resistance, a telephone transformer 
in the output circuit and a crystal detector instead of an 
electron tube, It is said that the amplification was as 
good with alternating current as with direct, The com- 
plete set is light and compact for portable use. 

According to expressions heard in many countries the 
advent of radio has perturbed the music*trades. De-., 
creased phonograph sales are attributed to the increased ‘ 
sale of receiving sets, Music publishers are commencing 
to require royalties on songs sung over the radio and 
actors’ associations are forbidding their members to 
broadcast their acts, ‘Thé musicians’ unions are fearful 
that radio entertainment and dance music will kill the 
market for their services, 

Yet these are short-sighted and selfish views which will 
soom be broadened as the real vision and musical mission 
of radio is better understood, Increased sales of phono- 
graph records advertised over the air will partly com- 
pensate for decreased sales of instruments, , Music pub- 

’- lishers will find it more efficigat to introduce new songs 
to big audiences by radio theeby hiring “pluggers” to 
sing before smd! audiences,’ ,Actors will realize that*the- 
atre-goers waft to see as well as hear. Musicians will 
find a great demand for their services at broadcasting 
stations, And all should realize that it is useless to try to 
stem the tide of progress. ; 

But these brief reasons as to the futility of opposing 
radio entertainment are trivial as compared with the tre- 
mendous popular interest and education in Matters musi- 
cal that ridio is stimulating. It has long béen recognized’ 
that anything bringing music to the people promotes the 

le of musical instruments in the home, After a person 
njoyed a certain piece of music over the air, the de- 

sire is created to hear it often with an instrument of his 
own instead of waiting until the piece is again broad- 
casted. No. better means can be imagined for popular- 
izing classical a teaching the people to discrimi- 
nate against jazz. 9p, without question, radio should be 
welcomed as an able\instrumentality for advancing the 
cause of better music, 

Furthermore we venture the prediction that every mu- 
sic house will soon sell radio receiving sets. Many are 
already doing so, two of the largest, manufacturers of 
musical instruments are now making and selling ra io 
sets to the music trades, and the logical step is for the® 
phonograph people to get into line with radio equipment 
housed in handsome cabinets of period furniture as an 
ornament to the home, Radio is not a competitor but an 
activé co-operator in bringing an appreciation of music to 
all the people. , ahd ae 

TRADE ASSOCIATION INSTALLS DEMONSTRA. 
TION SET 

* 

As part of a comprehensive campaign of radio edu- 
cation the Pacific Radio Trade Association has installed 
an all-wave receiver with Magnavox power amplifier in 
the Engineers’ Club of San Francisco, This set is used. 
for demonstration of concert and code reception in con- 
junction with popular lectures given before the various 
clubs and associations whose special meetings may be 
held in the elub rooms, The set is made.up of parts 
contributed and assembled at the expense oF the asso- 
ciation members, ; ; 

The entire set is housed in a handsome oak cabinet 
with a built-in sound box, much after the style of a : 
Victrola, The sound box opens in a grill 6 in, high and 

RADIO Sie | 

* the battery charger and space 

| : 
22-in, wide. Across the front of the cabinet, beneath 
the grill, is a pair of glass doors, behind which are 
placed the’tuning apparatus ang detector controls. Be 
lower portion of the cabinet ras a pair of oak doots. 
The posver amplifier, the storage, battery,\B batteries, 

te for accessories, are in 
this lower box. ; | p 

The storage battery is provided with yents. which 
carry the.gases given off by the solution out through 
the rear. of the cabinet, thus preventing these fumes 
from injtiring the apparatus, A switch throws the stor- 
age battery to either charge or discharge, and a volt- 
meter shows the condition of charge. The only term- 
inals on the exterior of the cabinet are the aerial and 
ground binding posts and a cord and plug for connect- 
ing-to an-A. C. lamp socket, to provide the current for 
charging the storage battery. 
A pair of phones is provided ‘so as to be plugged in 

instead of the loud speaker for tuning in the various 
stations. Duolateral coils are used for wave-lengths 
over 600 meters, but for amateur work)and’musie broad- 
casting; a short wave nerativé circuit is used, con- 
sisting of a variometémand two variocouplers. A 
‘‘wiggle’’ switch is used\ to. select either the short or 
long wave tuning apparatus. \ 
<The experience of a great many whorhave tried’ to 
combine short and long wave tuning apparatus hag been 
that efficiericy was sacrificed in doing so, This\ diffi- 
culty has been overcome in the present set by a rather 
novel circuit, so that both long and short wave appar- 
atus are just as effective as if either was used alone 
for its particular work, 

INDUCTANCE AND CAPACITY 
Continued from page 12 

thus giving an effective wave range lower than could 
be secured with the inductance alone. | t 
Remember this—A condenser in multiple with an in- 

-ductance is used to increase wavelengths and a con- 
denser in series with an inductance is used to decrease 
wave-lengths. \ 

The detector of the simple receiving set must be fairly 
sensitive, easy to adjust and should not require the 
use of a battery to operate it. =f | 

But before the advent of the vacuum tube detector, 
erystal detectors-were used almost universally. There 
was one form, the electrolytic detector, which consisted 
of a very fine platinum wire dipping into a solution of 
20 per cent. nitric or sulphuric acid, the rectifying ac- 
tion depending on the electrolysis which takes place. | 
But in those days radio apparatus was hard to procure | 
and the amateur usually had to make his own and it 
was some job both to make and operate an electrolytic 
detector—and platinum wire: came high, 

The carborundum erystal was introduced about the. 
same time and the writer remembers using this form in 
commercial work aboard ship back in 1912, It was very 
erude as a detector, but it hada faculty of holding its 
adjustment when the ship was buffeted about. 

The silicon detector followed and then the Perikon 
_and the Pyron (special crystéls) and finally came the 
gulena, For all around work the galena is perhaps the 
best, A galena crystal is-held firmly ina ¢ amp and a 
very fine, bare copper wire (No, 86 or smaller) is fas- 
tened to a movable arm so that its end can be made to 
touch the crystal at different points and with varying 
pressure, The point of the wire is run over the crystal 

Continued on page 40 



FINAL RECOMMENDATIONS FROM WASH- 
| INGTON RADIO CONFERENCE 

‘Th¢ final recommendations from the ‘Washington Radio 
Conférence are much the same as the tentative recom- 
mendations as printed before, with a. few important 
changes as noted below, ‘These recommendations are 
embodied in a bill to be presented to Congress and prob- 
ably to be passed during the present session, after which 
they will become effective. } 

In the final recommendations four bands are provided 
for government and public broadcasting, 1050-1500 me- 
tres, 700-750 metres 200 miles or more from the. sea- 
coast, 650-700 metres 400 miles or more from the sea- 
coast, and 485-495 metres. antes 

For private and toll broadcasting is alloted a band from 
285 to 485 metres except for coastal regions where 285- 
315 metres and 425-475 metres must be kept opgn, and 
for border regions account shotfld be taken of waye- 
lengths used in neighboring countries, “he band 100-150 
metres is also allocated for this service. 

The wave band from 525 to 650 metres is reserved for 
marine radio telegraphy. ’ 

A restricted special amateur wave of 310 metres? is 

wherg it is nécessary to bridge large sparsely populated 
areas as to overcome natural barriers. 

The band from 275 to 285 metres is for city and state 
public safety broadcasting and by special arrangement to 
private detective agencies, 

Amateur telepraphy and telephony is assigned an ex- 
clusive band from 150 to 200 metres and from 200 to 275 
metres_in conjunction with technical and training Schools 
where radio instruction is given, An amateur is defined 
as “one who operates a radio station, transmitting, re- 
ceiving or both, without pay or commercial gain, merely 

- for personal interest or in connection with an organiza- 
* tion of like interest.” 

It is fecommended that damped wave stations be as- 
signed the band of lowest wave-lengths, interrupted or 
‘moet ated continuous wave radio. telegraphy stations the 
next band, radio telephone stations the*next band, and 
finally unmodulated continuous wave radio telegraphi 
stations the band of highest wave-lengths, It is recom- 
mended that amateurs-be permitted to carry on broad- 
casting within the wavelength band assigned by the Secre- 
tary af Commerce to amateur radio telephony, 

The degree of public interest attaching to a private or 
toll broadcasting service is to be considered in determin- 
ing its priority in the granting of licenses, in the assign- 
ment of wave frequencies, and in the assignment of per- 
missible power and operating time, within the general 
regulations for these classes of service. 

It is recommended that direct advertising in radio 
broadcasting service be absolutely prohibited and that in- 
direct advertising be limited to a statement of the call 
letters of the station and of the name of the concern re- 
sponsible for the matter broadcasted, } 

It is recommended that when all available wave, fre- 
quencies in any geographical region are already assign- 
ed, no further licenses for. broadcasting be granted in that 
region until cause arises for the revocation of existing 
licenses, . ‘ 

- several thousand, 
175,000, 

It is recommended that private or toll broadcasting 
stations transmitting time signals shaJl transmit only 
official time signals and with authorization from and un- 
der conditions approved by the Secretary of Commerce 
and that the transmission of signals of such character or 
wavelength as to deliberately interfere with the reception 
of official time signals constitutes grounds for the. revo- 
cation of suspension of the transmitting stations or oper- 
ator’s license, 8 

It is recommended’ that license requirements for the 
operator of a radio telephone transmitting station include 
a knowledge of radio transmitting and recéiving appara- 
tus and of the International Morse Code, sufficient to 
receive at a-rate of not less than 10 words per minute, 

MEETING THE DEMAND FOR RADIO 
It is announced by the Radio Corporation of America 

that the April production of yacuum tubes reached 150,- 
000. ‘The production schedule for May calls for a total 
delivery of 175,000 vacuum tubes, The programme will 
reach 200,000 or more in June, according to public and 

; t am d b _ trade requirements, 
allowed for use by a limited number of inland stations _ Crystal detectors served: the purposes of most anrateurs 

in the early days, ‘The great demand: for vacuum tubes 
is a development of the past three months,:due entirely to 
athe sudden popularity of broadcasting., Although ma- 
chines play a part in the major processes of manu aaa 4 
tubes are still largely made by hand, Hand work plays/a 
far more important part in making vacuum tubes than. in 
any other piece of electrical apparatus with which the 
public is familiar. Manufacture of the delicate vacuum 
“tubes used as detectors, transmitters and amplifiers, has 
been subject to the usual difficulties in’ bringing about 
quantity production, \ x 

During the first eleven months of 1921 the factories . 
produced for the Radio Corporation of America an aver- 
age of 5,000 tubes per month. ‘This rate of production, 
small as it seems now, was gradually producing a surplus. 
Then suddenly in one or two territories broadcasting 
jumped into popular favor over night. On December 30 
the production schedule was increased to 40,000 tubes per 
month, In January of this.year the Radio Corporation of _ 
Aemrica pushed the schedule to 60,000 per month—a fig- 
ure largely in excess of the demand at that time. 

‘The present concerted demand, due to the further-ex- 
pansion of broadcasting, came early in February, On 
February 3 the factories were asked to do everything in 
their power to reach 75,000 vacuum tubes—to try to reach 
it during that month, ‘They did their utmost, They came 
close to the production goal, and the following month, 
March, they not only reached 75,000, but bettered it by 

In the event that no surplus. results from. the present 
expanded programme, facilities will be further increased, 
It ‘is easier to increase prdduction now than it was four 
months ago, because it is éasier to increase the size of a 
large and well trained organization than to build a new 
one, ‘lechnigally trained forces are required in the fac- 
tories, which are working with skill and cnergy. 

April calls for 150,000 and May for * 

Loatan 
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Protecting American 
Radio Industry 

‘he purpose of the National Radio Chamber’ of Com- 
merce is to remedy certain conditions which have arisen 
in the radio industry as a result of its tremendous growth 
within the last few months, and to group together manu- 
facturers whose radio products are of such dependable 
character as to maintain favorable public opinion toward 
the radio industry. : 

It is stated that all radio manufacturers, whether large 
or small, will be eligible for membership; ‘The. original 
group consisted of about fifteen manufacturers, ‘To this 
body there will be added, by invitation, about twenty 
additional concerns whose business standing and whose 
products are known to be of high order, New concerns 
will be eligible after their apparatus has been passed upon 
by a board of five members, ‘This board will bé appointed 

’. at the next meeting after new members, whose products 
have already been passed upon, are added to the member- 
ship list. 
tt is planned to exclude from the membership various 

concerns which have been organized purely for stock-job- 
bing purposes, and to exclude also manufacturers who are 
now turning. out radio apparatus which has been found 
to be untrustworthy and: which will eventually bring radio 
into disfavor on the part of purchasers of such unde- 
pendable apparatus, 

‘It is also stated that a large number of persons have 
entered into the business who are placing on the market 
carelessly constructed merchandise, which, after a fet 
months’ use, will be worthless in the hands of the con- 
sumers. Many of these concerns are innocently infring- 
ing upon existing patents. This infringement is due to 
the fact that the financiers back of these concerns have 
taken for granted the advice of some so-called expert, . 
and, therefore, through ignorance or unécrupulousness, 
are clearly infringing Goyernment granted rights either 
in the form of patents or patents-applied-for of the older 
manufacturers, . 
Among’ those who addressed the meeting, besides the 

officers mentioned, were Mr, Andrea, of F, A. Andrea & 
Company, and Messrs. Russ and Taylor, of the law firm 
of Pennie, Davis, Martin and Edmonds,—which firm has 
been appointed counsel for the National Radio Chamber 
of erce, 

It is also planned that this body will decide whether 
or not its members should: take part in public radio 
shows, many of which have been started through the 
country and run merely for the purpose of exploiting 
manufacturers’ and the public’s interest in Radio The- 
Chamber of Commerce does not plan to undertake the 
organization of radio shows, on its own part, at this 
time. y fo fea ay : 

A Credit Bureau will also be organized shortly, for 
the interchange of credit information, { 

BR. F, 
Radio frequency amplification is another new idea 

which everybody in radio is anxious to know more about, 
‘Within a very abo time we will have the results of some 
interesting experiments and a series of latest hookups for 
radio frequency$? This material will be in the form. of 
charts and blueprints, technically correct, but so simple 
that anyone can use them, ‘ 
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RUDOLPH SCHMIDT & Co. 
District Headquarters for 

All Standard Wireless Apparatus 
WHOLESALE AND RETAIL | 

Taupe elaconas ROCHESTER, N. Y. 51 E. MAIN STREET 

PATENTS 
PROCURED in ALL Countries. 
Long Experience in Patent Litigation. 
Send for Hand Book, Phone Main 2532 

RIDOUT & MAYBEE 
Kent Building, Yonge Street TORONTO, SCANAD 

PATENTS 
HERBERT J. S. DENNISON | 
Mechanical Engineer and Registered Attorney 

Export in Patents, Trade Marks, Designs, Sopyriahta and Inf 
ver 20 Yoars’ Experience in Patents and 
KENT BUILDING, 

YONGE and RICHMOND 8TS,, 

rinse OMEN HHRMA 

Sy tall Pa 
H. @. DILLEMUTH 

123 King Street West - - - Toronto 

NEW WESTON REPRESENTATIVES | 
The Weston Electrical Instrument Co. of Newark, 

N.Ji; announce the appointment of the following sales 
representatives : | 

Shiefer Electric Co., Inc., with offices at Rochester, 
Buffalo, and Syracuse, for upper New York State and 
Erie, Pa. i | 

L. D. Joralemon, Otis Bldg., Philadelphia, Pa., for 
Pennsylvania, Delaware, Maryland, and District of Col- 
umbia. : vei 
Warren C. Graham Co.,. Carondelet Bldg., New @r- 

Hiei La., for Louisiana, Mississippi and Lower Ala- 
a. , 

BURGESS BATTERY CO. | 
‘The well-known Burgess. Battery Company of Madison, 

Wisconsin, are taking active steps to keep pace with the 
demand for their products in Canada. Some time ago 
they opened a branch factory at Winnipeg to cater to 
Western Canadian trade. Their vice-president from Chi+ 
cago and Mr. L, R. Baker from Winnipeg went to Eastern 
Canada the early part of May in order to look over the 
field before completing their plans for manufacturing and 
distributing their products in that section. In next issue 
our readers will have the opportunity of hearing more 
about their products through our regular advertising col- 
umns, . f 

NEW RADIO FIRM IN MONTREAL 
Semmelhaack-Dickson, Limited, well known in Mont- 

real as old-established motor boat dealers, etc., have 
Opened an up-to-date radio department, which will be in 
charge of Mr, G, S, Johnson. . } 
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Let me ask you whether the public will wish adver- 
"Wing to come to them through the agency of radio 

broadcasting. Remember that this advertising will go 
right into the home. It will invade the place where the 
family is enjoying the full benefits of privacy and de- 
tachment from business cares. The broadcasting , to 
thousands of homes of advertising information; concern- 
ing, say: “things for women and things for me 
probably the butcher with his meats; the baker with his 
bread; the tailor with his clothes, and the grocer with his 
crackers and cheese—what kind of a home will it be any- 
how? You may say you can turn it on at will and‘ turn 
it off when you want to, but even so, who will want it? 
How valuable will be the media if the public will not 
support it? Personally, I don’t think they will support it. 

Advertising must ride on some service, and in riding on 
that service it must not destroy the service. The editorial 
page of a publication pretty generally determines thie 
quality and extent of the circulation. Therefore, the 
value of a medium for advertising must always play 
second fiddle to the editorial and written pages. It is, 
therefore, true that advertising must “stand by” until it 
firids' a way to associate itself with radio broadcasting 
without, in any way, destroying the refinement and enjoy- 
ment and general satisfaction that comes from receiving 
news bulletins, baseball scores, lectures, sermons, bedtime 
stories, concerts, etc, etc, 

Has advertising been tried by radio? In our own case, 
at the beginning of our broadcasting work we mentioned, 
for a short time, our heating appliances and those things 
made by us that generally appeal to the public. We very 
soon found out that the people revolted at this sort of 
thing. ‘They felt that we were cheapening something 
that was well worth while. ‘This came to us so forcibly 
that we quickly dropped it, and we have not heen adver- 
tising anything, not even our radio apparatus, in connec- 
tion with our broadcasting work, 

I recall one experience that came to me shortly after 
trying out advertising by radio. One day last year when 
I visited Indianapolis and met a number of business men 
there, I was quizzed a great deal about radio broadcast- 
ing, and I told them something of the starting up of the 
mother station, KDKA, at Pittsburgh as a regular broad- 
casting station, One of the business men present asked 
for the privilege of, telling of the experience he had had, 
and this being granted, he described a visit he ‘had made 
to Chicago to buy a Westinghouse receiving set with all 

. supplemental equipment. He pictured his return home 
and the work entailed in putting up the aerial and con- 
necting up the battery, and that sort of thing. ‘Then he 
explained that the first thing he heard was: “Electrify 
your home and make it modern for good housekeeping. 
Use electric ranges, coffee percolators, toaster stoves, and 
electric irons, If you are interested in-a Standard ‘of 
quality, ask for Westinghouse.” 

“Now,” said the speaker, “for all of dit T went to 
Chicago and spent several hundreds of dollars and a great 
deal of my time to install it, only to get some advertising « 
matter.” 

Now, of course, my friend told this half in jest and 
half in earnest, and yet it proved to me that advertising 
was the thing that would not easily find a welcome in the 
radiophone programme, and our company, since that time, 
has omitted advertising from its broadcasting programme, 

There is a kind of advertising, however, which for want 
ofa better term may be called -“collective and education- 
al,” which, if properly censored, may be made apart of 

; radio iia programmes; for example, talks on 

styles for women, the well dressed man, sanitation, the 
value of a photograph, etc. Addresses of this kind, not 
inspired by any particularyinstitution, but given out im 
selfishly, naturally develop an increase of business. Some 
work of this kind has been done, and I believe the public 
will support this sort of thing. 

In closing, 1 give as my opinion that advertising must 
be inoffensive to the public, and any advertising that 
enters the home must be welcome. If it is in any sense 
an intruder, it will fail just as an agent at the door is 
turned away if his appearance or manner is objectionable. 

NOVEL USE FOR RADIO IN LONDON, ONT. 

Radio phones are all the rage and have been goitig 
ahead with leaps and bounds, and it has just taken an 
other leap—this time from the commercial business house 
and the dining room of a residéntial house to vehicles on 
the street. 

just Laundry (London, Ont,) have 
completed installing radio phones on their delivery wa 
gons, and the management has voted the innovation a 
huge success, , It is now possible when an urgent call for 
a delivery man is received. for the office staff to communi» 

a 
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cate with the drivers, who are instructed to “listen in” at 
certain times each day. ‘aa 

A small aerial six inches high has been found satisfac- 
tory. Our correspondent advises us that other London, 
Ont., firms are also considering the placing of Radio sets 
on their wagons, and it is quite probable that before long 
the “stunt” will be universal. 

RADIO BRIGHTENS LIGHTHOUSES 
Through a programme of social service instituted by the 

Lighthouse Commissioner of the Department of Com- 
merce, the’ Navy Department is preparing to equip coastal 
lights with radiophone receiving apparatus out of its sur- 
plus war stocks, This move was decided upon as a means 
of brightening the long days and nights at lonely posts, 
where amusement is rarely afforded those whose duty it 
is to keep the beacons blazing off danger spots along the 
coast, 

“HOW FAR OAN I HEAR?”’ 
One of the first questions asked by the novice when he 

is looking over outfits for the purpose of making a pur- 
hease is, “How great a distance can this radio music be 
heard?” This question is one that cannot be very well 
answered, £ 

Radio can be compared to the effect one obtains while 
standing at the shore of a pond that is still and tossing 
a stone into the water. 4 circle of waves will start about 
the place where the stoné dropped. Tf the pond is large 
enough there will be no waves perceptible at the edge. 
However, one could not pick out a single spot and say, 
“On this side the waves are visible and on the other side 
they are invisible. ‘Therefore, there are none on this 
side,” 

This is much the same as in the situation of a receiving 
set, but with this important difference: the distance that 
a receiving set will receive audibly will depend on the 
receiving set. A concert may be quite audible on one set 
and on another may not be heard at all. 

A part of this difference may be due to different hook- 
ups, the degree of amplification employed and the sensi- 
tivity of the phones. A great deal of difference may. be 
found in the batteries employed in supplying cur¥ent to 
the set. Owing to the importance of the batteries there 
is one type especially made for the purpose. ‘ 

Henry Ford is quoted as saying he hopes soon to have his 
trains operated by wireless, 

RADIO 

RADIO EXPOSITION TO BE HELD IN CHICAGO 

The Chicago Radio Show to be held at the Coliseum, 
October 14 to 22, is rapidly assuming not only definite 
proportions, but promises to be of unusual interest to the 
radio trade in general, The Coliseum, being recognized 
internationally as the centre of trade expositions, gives 
any exposition held there prominence throughout the 
country. 

U. J. Herrmann, the Managing Director, has opened 
permanent offices in suite 549, McCormick Building, and 
has appointed James I’, Kerr manager of the exposition. 
Many novel features inthe arrangement of floor space are 
being worked out to make the exposition of equal interest 
to manufacturers and the public in general. Applications 
are coming in from all corners, and the first foreign appli- 
cation was received from Paris, France. 

Details of the show are now being perfected, ‘The floor! 
plan will soon be ready,-and the rates for space will be 
kept Jow in order that the largest variety of exhibits may 
be attracted, ‘The show will be the first real attempt: at 
bringing the buyer and seller of radio equipment together 
since radio developed into its present proportions, and it 
is expected that the attendance will include thousands of 
the foremost radio anen from Canada and the United 
States, 

DIRECTIONAL WIRELESS 
“Commercial Airships,” written by H. B, Pratt, M. 

1.N.A., Chief Engineer, Airships Department, of Vickers 
Limited, and published by Thomas Nelson and Sons, 
Ltd., has an interesting discussion on the means used to 
guide an airship irrespective of weather, The apparatus 
briefly described, consists of a coil of wire wound on a 

> 

flat wooden frame—which is rotatable on-a. vertical axis > 
—and connected with a stfitable telephonic receiver, 
When this coil lies in the plane which passes through 
a transmitting station, signals from that station are 
heard’ with maximum clearness; and when it lies at right 
angles to’ that plane, signals are mandible. 
(<The wireless operator rotates the coil until signals are 

,gkeeived most powerfully from one of the great land 
stations, fixes it, and takes its direction by means of a 
compass. He then moves the coil again and gets tlie, 
bearings of a second station in like manner. The posi- 
tions of the two’ stations—which are identified by “sta- 
tion” signals sent out from time to time—being ‘known, 
the navigator draws great circle lines on his chart from ° 
the stations corresponding to the compass bearings, The 
intersection of the two lines marks the position, which 
may be checked by additional bearings. ¢ 

These wireless “fixes” may be plotted as often hs de- 
sired, and the airship’s course be corrected by them. 

The system deseribed, invented by Captain Chandler, 
of the Royal Air Force, is considered a distinct advan- 
tage over the Bellini-Tosi system, used by the Germans 
man system necessitated the fitting of directional receiv- 

_ing apparatus at land stations, whereas, under the Chand- 
ler system, it need be on the airship only, 

_ The Chicago Board of Trade now brondensts radio price quota- 
tions every 30 minutes on all business days, The sdrvice is proving 
of great value to middle western farmers, hoard of trade members 
say. 

Frow medical advice now is being given by-radio to ships at sea 
on both “Atlantic and Pacific coasts by the Radio Corporation of 
America, co-operating with the United States public health pervicg 
and the Geaman’s Church inetitnte, of New York, 

a 
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TYPES of OUTDOOR ANTENNAE 
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Radio Equipment for Use on Small Boats 
At no time has the question of equipping the yacht, 

motor boat, fishing vessel, tug or other small craft with a 
means of wireless communication, either telegraph or 
telephone, been of greater ifiterest than during the present 
season, And the erroneous impression has been prevalent 
that radio equipment is necessarily large and cumbersome, 
that it is exceedingly expensive and that large powers are 
required for the operation of the transmitting and receiv- 
ing apparatus, ‘The small craft—whether of the ‘pleasure 
or professional type—may be equipped with inexpensive 
apparatus, especially the receiving equipment, requiring 
but little space, operated from sources of’power available 
to any boat, and requiring such skill in operation as may 
be acquired in a short time by any person of average in- 
telligence. 

\ 

| 
known to require repetition at this time;| yet one may 
emphasize the fact that the ability of the small vessel to 
call for help when in a serious predicament is of incal- 
culable value in the saving of life and property. _, 

Range and Cost of Apparatus | 
In considering the matter of apparatus, let us first con- 

sider’ wireless telegraph. ‘Two complete receiving and 
transmitting equipments will be described, . The difference 
between these sets lies in their effective range and cost, 
cas all the apparatus which will be described can be 
readily obtained and at a very’reasonable cost, It is not 
suggested that the prospective owner of radio\equipment 
make his own instruments because of the time which is 
necessarily involved and the special skill required in the 
construction of such apparatyis, and also because of the 

INSULATORS SSeS ses ae 

Advantages of Radio Equipment 

The ‘advantages accruing to the owner of any vessel, 
of the class to-which this paper bears particular reference, 
in the possession of radio equipment cannot be over- 
emphasized. A means of communication with land or 
with other vessels out of shouting distance is to-day 
looked upon as an absolute necessity for the efficient 
operation of any vessel. The vessel equipped with radio 
apparatus possesses untold advantages over the one not 
so equipped. i 

Information regarding the state of the seas, weather 
forecasts, storm warnings and other valuable data for 
the mariner is broadcasted at regular intervals during the 
day, and such information is of as great, if not of greater, 
importance to the small vessel as to the larger one. °Fish- 
ing craft, particularly, are able to plan all their operations 
mere effectively with ‘all. this up-to-the-minute data-at: 
hand; and the comfort, pleasure and safety of a yachting 
cruise is assured, 

Knowing one’s ability to maintain communication with 
land with other vessels in the vicinity, the cruising radius . 
of the small vessel is greatly increased. This feature 
should be of particular interest to yacht and fishing boat 
owners, ‘ : 

A most important consideration is, of course, the value } 
of the radio transmitting equipment in case of distress. 
The instance of the effectiveness of wireless in the assist- 
ance of vessels at sea are too numerous and too well 

: | 
low price and highér efficiency of the obtainable equip- 
ment. \ 

| 

We will separate the receiving and transmitting @tuip- 
ments into two classes—Class I and Class JI. Transmit- 
ter I. has an effective radius of about fifty miles and costs 
about $70. Transmitter II. can send about twenty-five 
miles and will-cost in the neighborhood of $30. ‘The dis- 
tances given are those which can: usually be depended 
upon on the Pacific Coast. ‘ \ 

It must be borne in mind, however, that the range of 
radio equipment varies with local conditions. Thus, 
longer distances can be covered over sea than over dry 
land; mountains in the neighborhood of the antennae de- 
tratt from the efficiency of the apparatus; and normally 
signals can be transmitted three times as far at night as 
when the sun is shining, / ; 

/ 
In regard to the receiving equipment it may be said that 

receivers ey have much greater ranges than trans- 
mitters. hus, the receiving equipment described here 
will-always be effective for a much greater distance than 
‘the accompanying transmitter. Either receiving set is 
sufficient for either of the transmitters described, the dif- 
ference being in the ease and reliability of adjustment. 

Receiver II. is equipped with a crystal detector requir+ 
ing great nicety:and delicacy: of adjustment, and costs 

about twenty dollars, including the buzzer test; whereas 
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Receivet I. has 4 vacuum tube detector which is easily 
adjusted, is extremely rugged, and the set has a greater 
range in wave lengths, 
The source of power for the transmitter is any good 

six-volt storage battery, whoch can be. obtained at a rea- 
sonable price. : 

- A boat equipped with only a receiving set can at least 
receive messages from shore, can get the news bulletins 
that are being: relayed from various central stations, can 
get weather reports, listen in on concerts that are given 
at the broadcasting stations, etc. These sets will also re- 
ceive wireless telegraphic signals, so that the boat equip- 
ped with the receiving apparatus alone, is never wholly 
out of touch with the shore. 

The Antenna System 

‘The illustration shows how, the antenna should be in- 
stalled on a common type of small vessel. Of course, the 
type of antenna will vary with the type of the craft upon 
which it is to be installed, but the prospective owner of 
radio equipment should have no trouble designing the 
antenna which will suit his particular requirements from 
a perusal of the diagram and a consideration of the simple 
rules underlying antenna design given here. 
* In form the antenna may‘consist of one or more—it is 
usually two, four or six—copper or phosphor-bronze wires 
separated from each other on a wooden spreader or 
yard, and supported from any available points above 
decks in such a manner that they will not be in electrical 
contact with any portion of the vessel. To accomplish 

_ this. purpose it is necessary to support the wires by means 
of insulators—an insulator being a non-conductor of elec- 
tricity. ‘There are porcelain, glass and composition insu- 
lators.on the market. The latter, Electrose insulators, are 
preferable for marine work. 

The wire connecting the antenna with the instruments 
gis known as the lead-in: It also must be carefully insu- 
‘lated; and it is brought into the cabin in which the instru- 
ments are located through a special lead-in insulator in 
the deck of a bulkhead. ! 
The ground wire feads from the instrument to a 

“ground.” This may be the hull, if the vessel is of iron 
or steel or has a copper bottom; it may be any-metallic 
opening into the water from the hull of a wooden vessel; 
or a sheet of copper may be fastened to the bottom or side 
of a vessel and a wire led up to the instruments.—Eugene 
Dynner in Pacific Motor Boat. 

Baseball to Wireless Wave Tell (Craw to write 
Bove ayothen cheque for $500 

~ 

-the-radio frequencies which do not require. 

THE HIGH-FREQUENCY RESISTANCE OF INDUC- 
TANCE COILS 

An “inductance coil” is simply a coil of wire wound 
in any one of a number of different familiar forms. ‘The 
behavior of such coils in circuits carrying direct current 
or alternating currents ‘of low frequencies, such as 60 
cycles, has been studied for many year’ and is well known. 
When the attempt is made to predict the behavior of an 
inductance coil at radio frequencies by extending the rela- 
tions which are sufficient to, predict its behavior at low 
frequencies, it is found that other effects are present at 

dgsideration 
at the low frequencies, At low frequencies “the same 

; number of amperes flows in every part of the wire con- 
stituting the inductance coil, and the distribution of the 
current over a given cross section is practically uniform, 
At high frequencies the current density is not uniform 
over a given cross section of a wire, nor is it the same 
for different cross sections of the wire. The current 
flow is modified by induction effects of magnetic as well 
as electrostatic nature. For direct current the résistance 
of inductance coils can be determined by Ohm’s law, but 
at radio frequencies Ohm’s-law by no means gives com- 
plete information regarding the resistance of a coil. ‘The 
study of non-uniformity of current density in a particular 
cross section is the subject of “skin effect,” on which 
various investigators have already done considerable 
work. The difference in the current flowing across dif- 
ferent cross sections of the wire forming a coil is caused 
by. the capacities distributed along the winding of the 
coil. ‘ : 

An inductance coil behaves in an electric circuit pri- 
marily as an inductance. ‘he potentials of the different 
parts of the coil are however different from each other 
and from the potentials of the ground. For this reason 
the coil behaves also to a certain extent as an electric 
condenser, or rather a system of condensers. ‘The im- 
pedance of these capacity paths is low at’radio frequen- 
cies, and the capacities constitute shunt .paths* for the 
radio-frequency current and cause charges ‘to collect at 
various points of the coil, thus creating back electro- 
motive forces. There are several effects of. the non- 
uniform distribution of current along the wire, of which 
the most important is the increase in the resistance of the 
coil with the frequency. At radio frequencies the resis- 
tance of an inductance coil depends upon the point of the 
coil at which an emf is inserted and the current mea- 
sured, ‘ 
On account of the importance of inductance coils in 

‘radio communication, careful studies, both theoretical 
and experimental, have been made’ at the Bureau of 
Standards on capacity effects and other effects in induc- 
tance coils at radio; frequencies. Some of the results of 
these investigations are contained in a new publication, 
Bureau of Standards Scientific Paper No. 430, ‘The 
‘High-Frequency Resistance of Inductance Coils,” by 
Gregory Breit. In this paper a formula for the resistance 
of an inductance coil is derived which takes into consid- 
eration both the skin effect and the capacity effect for the 
case of a short single-layer solenoid, and the results of 
experiments are given which check this formula. Other 
more general formulas for current distribution and resis- 
tance are also derived. A copy of this, ffaper may’ be 
purchased for 5 cents from the Superintendent of Docu- 
ments, Government Printing Office, Washington, D.C. 

Broadcasting by radio telephone is destined to have an effect 
on social and political life comparable to the invention of printing. 



ry ‘ ' RADIO 

UUNVTUNAUULGUUUUOUAUAUUEAUUEUEEAAAAEAAEAAAAAA AEA 

BROADCASTING NEWS 
SMM TTTTT 

IG 

SsTHUIUHAAI Ir 

Radio Frequency Amplification \. 
The popularity of receiving distant radiophone stations 

has been increased by the introduction of radiofrequency 
amplification combined with audiofrequency amplification, 
Both these terms mean little to the new radiofan, but some 
day they will find’ their place in his every day vocabulary, 
and he will mark himself an up-to-date ‘‘Radiofrequen- 
cer,” a 

It may be of benefit to state just what the term “audio 
frequency” means, its use and how it differs from “radio 
frequency.” Audio in its radio application refers to audi- 
ble sound. ‘ For instance the notes on a piano are audible 
to the ear from the low note to the highest note. But if 
the piano maker ee eee keys’on the piano and kept 
making the notes higher, a point would be reached where 
the vibration of a particular key would be beyond*the 
sense of hearing. ‘ 

Thus we have an inaudible sound. Notes that have too 
high a rate of vibration are beyond the range of our 
sensitive ear drums. 
vibrations per second are inaudible, but all sounds below 
this pitch are audible and appear to grow louder as they 
heer deeper in tone. 
[Illustration of the piano can be applied to radio waves. 

When they leave the transmitting station they are termed 
radio frequency currents and cannot be appreciated by the 
‘human ear. When a detector or rectifier is introduced 
into circuit these inaudible radiofrequency currents are 
Jowered and the inaudible high, rate of vibration is stepped 
down and made audible through the diaphragms of the 
telephone receivers. If the rate of vibration was too high 
the inertia of the diaphragm of the receiver would prevent 
its vibrating at such high freqnencies. 

As long as there ‘are audible currents leaving the detec- 
tor bulb the audible currents can be stepped up through a 
transformer and be made louder than ordinarily réceived 
on the detector tube. his is done’with the aid of the 
amplifying vacuum tube, This degree of amplification 
can be carried up to many stages so that the original vol- 
ume of sound from the first receiver of the detector can 
be increased thousafids of times. But there must be audi- 
ble currents before the audio amplifier will function.” If 
the detector tube does not respond to certain signals no 
degree of amplification wil) make them audible. 

With radiofrequency a different condition arises, and 
radio currents on the aerial that are too feeble to be de- 
tected by the detector tube are first amplified one to three 
stages, but remain in an inaudible condition. However, 
when they are amplified before they reach the detector the 
signals of a radiofrequency nature are quite powerful and 
when finally corrected by the detector tube and reduced 
they respond with a great volume of audibility. 
Now that the currents are audible on the detector tube 

they can be stepped up by means of audio amplification to 
any degree. In this manner weak signals that come from 
a far distant station can be amplified and detected and 
finally amplified so as to respond with great volume on a 
loud speaker, . 

It may also'be said that the radiofrequency amplifier 

Sounds above the ‘raté. ef 10,000° 

whether it be one, two or three stages, does not amplify 
all little sounds and static and distort the voice, or the 
music of the radiophone, as with the audio, frequency 
amplifier, but the signals received are clear and of excel- 
lent tone quality. Audio amplifiers pick up vibrations and, 
static and tube noises’and this is the reason that so. many 
loud speaking devices working on the audiofrequency 
principle give poor reproduction. 

WILLIAM JENNINGS BRYAN HAS HIS GREATEST 
AUDIENCE 

William JenniXgs* Bryan, the “Great Commoner,” had 
the largest audience of his long career as a public figure 
and orator when he spoke recently in Pittsburgh and his 
address was broadcasted by the Westinghouse Electric & 
Manufacturing Company. 5 

The “Great Commoner” who, by the marvelous powers 
of his oratory, has held spellbound thousands of persons, 
found that his large audiences were greatly exceeded in 
numbers by the invisible audience which heard his address 
delivered from the pulpit of the Point Breeze Presbyter- 
ian Church, Pittsburgh, Pa. It was reliably estimated 
that 250,000 persons were in the invisible audience. | 

The address, one of Mr. Bryan’s greatest, was trans- 
mitted from the Point Breeze Church by wire to) the 
Westinghouse: radio telephone broadcasting station, 
KOKA: it East Pittsburgh, from where it was broad- 
catsed. sg,” | 

The oratorical “display” of the “Great Commoner”) by 
radio telephone and the efficient manner in which it was 
broadcasted by the Westinghouse Company resulted in a 
deluge of letters to the Westinghouse Company congratu- 
lating both Mr. Bryan and the Westinghouse Company 
for their co-operation in the joint effort which afforded 
thousands, who otherwise could not have heard Mr. 
Bryan speak, an opportunity to hear ‘him. More than 
4,000 congratulatory letters were received by, the West- 
inghouse Company. 

RADIO ANNOUNCER’S VOICE BROADCASTED 
FROM PITTSBURGH:RECORDED BY DICTA- 

PHONE IN ONTARIO 
It is not often that a man’s voice is returned by parcel 

post, but such was the unusual experience of H. W. 
Arlin, announcer at KDKA, the East Pittsburgh radio 
telephone broadcasting station of the Westinghouse 
Electric & .Manufacturing Company. 
On April 5, Mr. ‘Arlin was on duty at KDKA and, in 

addition toannouncing the musical programme, gave out 
the news and talks on his schedule. The same evening 
W. E. Weaver of Hespeler, Ontario, several hundred 

‘miles north of East Pittsburgh,. Pa.,.was listening in on 
his radio receiver. Struck.by a happy thought, he wheel- 
ed a dictaphone in front of his loud speaker and regis- 
tered part of,the concert on the record, 

This record he sent to the radio department with an 
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ivvitation to listen to it and see how KDKA is received 
in Ontario. It is unnecessary to say that everybody con- 
nected with the radio division at various times put the 
head-piece over their ears to hear the canned wireles 

Mr. Arlin was perhaps one of the most interested lis 
teners, for, in addition to hearing the music sent out 
April 5, his voice registered accurately and clearly each 
unnouncement, 

SHORT AND LONG WAVE REGENERATIVE SET 

‘The set shown in the photograph is a short and long” 
wave regenerative receiver and two-stage amplifier. 
When looking at the photo you notice that up in the 

left hand corner is a handle which controls a six-pole 
double-throw switch for changing from variometers and 
variocoupler for short waves to honeycomb coils for long 
waves, 

‘The variable condensers for the honeycomb coils are 
mounted on the ends of the variometer shafts. In doing 
this you save quite a lot of panel space. Therefore, when 
you are on long waves your variometers are just acting as 
a through shaft for your condensers. At the rear of the 
plate variometer is mounted the secondary condenser and 
grid variometer of your primary condenser. 

This set was built by Mr. A. L. Leslie of the Leslie 
Radio Supply for demonstrating and experimental pur- 

Shicldng of Vacuum Tube Receiving Set 

poses, and was used at the Ossington Avenue Baptist 
Church, Toronto, to receive the Toronto Star’s Master 
concert, “sent out by CKCE,. Using a magnavox, the 
music could be heard clearly all over the church. 

Mr. Leslie heard in Toronto on this set practically all 
of the most important American broadcasting stations 
from Chicago eastwards. 

U. 8. WEATHER BUREAU 
Owing to lack of space, due to great increase in adver- 

tising, it has been necessary to leave over to the June issué 
the list of distributing stations of U. S. Weather Bureau, 
which were referred to in our April issue. 

Solves Problem of Body Capacity Effect 
How exasperating it is to have tuned in on a station 

which appears to be in a distant section of the country, 
and, as the hands are removed from the dials or knobs 
to have the station entirely fade away and a loud howling 
or squealing take its place until the hands are again placed 
in the same position as formerly, his effect is known 
as the “body capacity effect” and is caused by the capacity 
of the body absorbing and detuning the receiving set. 
The body of a person has a capacity and also stores elec- 

-trical energy, and when it is brought into proximity with 
the delicately tuned receiving set, it alters the tuning of 
a set. . 

This is not so true of the crystal set as with the vacuum 
tube regenerative set which ‘has quite an attraction for 
the absorption of signals by the body. Receiving sets 
employing variometers and variable condensers show 
marked decrease of signal strength as the hands approaclt 
the dials of the tuning instruments. This strange condi- 
tion does not occur on well-made commercial sets, and an 
investigation of the remedies used, indicate that a shield 
of metal placed between the panel and grounded on the 
ground binding post of the set will solve'the difficulty. 

A sheet of metal, either aluminum or copper, or even 
brass, may be used and must either be cut so as to cover 
the complete rear of the panel or individual instruments. 
One concern cuts a sheet of aluminum or copper just a 
little over the size of the variometer ‘or variable condenser 
and allowing for the holes for the screws, artd the shaft 
of the instrument, coyers the rear of the panel so that 
the sheet is placed between the operator and the instru- 

_ment, Each piece of apparatus is shielded in this titanner 
“and a wire connects to’ the respective sheets and is 

—~ grounded. 

In this manner all body capacity effect is at zero poten- 
tial, and the dials can be twirled at will without loosing 
the signals and causihg howling in the set. If the dials 
are metal and connect to the shaft of the instrument, they 
should be discarded and insulated dials used. It would be 
useless to shield the set and then bring through the panel 
the very same current, carrying parts of the set to the 
outside of the panel, where they could be acted upon by 
the hands. 

If the receiving set is finished in this manner, perhaps 
many of the good receiving sets that are coupled to two 
and three steps of amplification will at last pick up the 
long distant radiophone station that so often has been 
heard while the operator of the receiver held his breath 
and kept Iiis body.and hands still until the distant station 
signed off. : 

The bulbs in a receiving set may also be shielded in this 
manner if they have a tendency to howl or squeal while in 
operation, Sheets of copper or brass may be mounted 
upright between the bulbs or the transformers. 
One point that must be remembered in conneetion with 

amplifying transformers and two and three stage home- 
made amplifiers is that the amplifying transformers must 
be placed so that they are not too close together in the 
cabinet. If they are too close, the degree of amplification 
will be lessened, and if space will not permit separating 
them, it is a good ‘plan to place the cores of the trans- 
formers at right angles to each other. This will keep 
their fields apart and the transformers will have not the 
least effect upon one another. Transformers that are 
mounted side by side or adjacent to each other will allow 
howling to take place, and can only be remedied by jin- 
serting a copper shield between them or mounting them 
so that their iron cores are at right angles to each other. 
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Receiving 
Set—Type J. 
Detector and 
Tuner and 
three stage 
complete as 
shown with 
quarter-cut 
oak, mission 
finished phono- 
graph cabinet, 
loud speaker 
phone, batter- 
jes and aerial 
and everything 
complete (less 
tubes) to re- 
ceive long dis- 

hroad- 
tig. Panels 

and sub-panels * 
all drilled and Receiving Sets—Type V. Detector and Tuner and two stage compete 
fitted, Knocked as shown with oak, mission finished accessible cabinet, phones, loud 
down. .$200.00 speaker, batteries and aerial, and everything complete (less tubes) to 

receive long distance broadcasting. Panels and sub-panels all drilled 
and fitted, knocked down— 

Type B. Crystal Detector set complete as shown with Vario- 
and Variable Condenser tuning, mounted on bakelite in mission finished 

oak cabinet. Complete to receive local broadcasting (less phones) $25.00 
(Do not confuse this high class set with many, cheap. crystal sets as it may 

be readily converted at any time for long distance’ receiving, by simply changing 
wiring and adding a rheostat socket and tube). Music at 800 miles has alpeady 
been heard on this crystal set. Same as above—knocked down—. 

Receiving Set—Type E. De- 
tector and Tuner and two stage 
complete as shown with Joak, 
mission finished accessible cab- 
inet (less tubes) for long dis- 
tance broadcasting. Panels and 
sub-panels. all drilled a ae 
ted, knocked down—. 

Galena Detector—All 
metal parts nickle- rete 
mounted on bakelite Galena Crystal—Test- 

ed and packed in cotton . $2.50 
and box Phone Plug—.. 

Phone Jack—Single Circuit., .7 

Variocoupler Socket—Nickle- “plated ——- 
I A di 85 de- Variometer—Improy- metal parts mounted on 
ie ce pees di $5.00 ed: design gs 00 bakelite base .... $1.00 Phone Jack—Dble Circuit. $1.00 

the JACK. V. ELLIOT CO. 22" 
When writing to Advertisers please mention RADIO 
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Phone Jack ‘ 

Prone Jack 

CO. 60” 
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Rheostat—Exception- 

Amplifier Transform- ally smooth adjustment * 

er—Thordarson(enough Dial—Handsome and of fialament, with this 

$6.50 sturdy A -sturdy rheostat .. $1.40 
volt, 50 

15.00 a oy 
: —6 volt, 81 ampere 20.00 

volt Cells ... 50 
al yolt in carton . 5,00 

= ‘B22 volt in mahogany case 7.50 

Switch Lever—Rub- Binding Feat —Rub Binding nest Nick 

| ber Knob—metal parts, ber knob type ..- 

nickle-plated complete Knob ony 

with spring and panel : 

adjustable bushing 
Knob only 

. 25 
or 60 cycle 

Switch Stop—Nickle- “A & B” Combined Battery Charge rs, 
06 25 or 60 cycle 25.00 

Switch Point—*s” Switch Poin 4" 

face, nickle-plated .04 face, nickle-plated .05 

Hydrometers—Better to know your Battery is up 
than to be disappointed $1.00 

, Wire, Antenna, Strand 7—No,. 22 2+ Conpe r, in 
2 Ib. Coils, per Ib. seee $1.00 

., Wire, Antenna, St ppe r, in 
4 Ib, Coils, per’ tb. a OS: 

Wire, Antenna, St Jopper, in 
i Head Bands—A1!_ metal, 00 Ib, Co , if 0 

| Phones—Red Head, 3000 nickle-plated and aluminum, : wee Bil Beh ns cotton covered 
\ohms, complete with head handsome and very light on ROBDGE, Per IB Pe aee vrata teins sobdinawe cts 1.00 

bands and cords ...... $12.50 head vveceeeees trees $2.00 Wire, Magnet No. 24 Dble, cotton covered 
‘ baa copper, per Ib, rae ©.) 

vow fe (Magnet wire fur »0018) 

Cabinet furnished in mission cate for 6x ag x % panel 3.00 

Panel Genuine Celeron 6 x Rherats 1,50 

. |Panel Genuine Celoron 5 x 1% x 1,00 

| (Panel Genuine €eloron 714 x 12 x a: 2.25 

Panel Genuine/Celoron 74 x 10 x Yo... 2.00 

DEALERS AND JOBBERS DISCOUNTS ON APPLICATION. 

If your dealer cannot supply you send remittance with your order and we will ship you direct. 
Prices Subeeks to Change? without Notice, 

te JACK V. ELLIOT CO. O22” 
When writing to Advertisers please mention RADIO 



23 RA DIO | 

Construction and Operation of a Simple Home- 
Made Radio Receiving Outfit | 

Circular No. 120 of the Bureau of Standards describes 
the construction and operation of a very simple and in- 
expensive radio receiving outfit. Needless to say such 
an authoritative article is most welcome after the deluge 
of unreliable articles bearing on the subject. We feel 
that the printing of the circular will be generally appre- 
ciated by our readers. 

. Abstract 
The apparatus used for the reception of radio messages 

may be a home-made affair, very simple and inexpensive, 
or may be elaborate and expensive. All that is necessary 
for receiving radio messages is a device for collecting 
power froni the incoming radio waves, a suitable circuit 
adjusted or “tuned” electrically to the frequency of the 
incoming waves, and apparatus for changing the received 
power into audible sounds. . 

TIGLSING.L WIL ANTLNNA, LLADN. AND LIGHTNING SWITCH 

TOR 
O-NSULATi 

‘The device for collecting power from the incoming 
waves is the “antenna.” ‘I'he adjustment-of the receiving 
circuit to the frequency of the incoming waves may be 
inade by a variable inductor or by a variable condenser. 
In a very\simple set it is conveniently made by a variable 
inductor, The apparatus for changing the received power 
into audible sounds may consist of a crystal detector, and 
a telephone receiver specially wound with a large number 
of turns, ; 

This circular describes the method of constructing in 
the home a very simple and inexpensive receiving outfit 
from materials which can be easily secured. ‘The; cost of 
the materials need not exceed $10. Satisfactory results 
have been obtained from sets constructed according to 
these instructions by persons having no previous.exper- 
ience with radio. 

Introduction } 
This circular describes the construction and operation 

of a very simple and inexpensive radio receiving outfit. 
‘The outfit will enable anyone to hear radio code messages 
or music and voice sent out from medium-power trans- 
mitting stations within’ an. area about the size of a large 
city, and from high-power stations within 50 miles, pro- 
vided the waves used by the sending stations have wave 
frequencies between 500 and 1500 kil r second ; locycles 
that is, wave lengths between 600 and 300. This equip-' 
ment will ‘not receive uninterrupted continuous waves. 
Occasionally much greater distances can be coveréd, espe- 
cially at night. Sets constructed according to these in- 
structions have given clear reception of music transmit- 

ted by radigfelephone from stations 300 miles distant. 
The total gdst of the outfit can be kept below $10, or if 
an especially efficient outfit is desired, the \cost may: be 
about $15. $ 

J 2.—Essential Parts of Receiving Station | f 

The five essential parts of the station are the antenna, 
lightning switch, ground connections, receiving set, and 
telephone receiver or “phone.” The received signals come 
into the receiving set through the antenna and ground 
connection. ‘Ihe signals are converted into an electric 
current in the receiving set and the sound is produced in 
the phone, Either on¢ telephone receiver or a pair, worn 
on the head’ of é listener, is used, \ 

‘The lightning switch, when closed, protects the receiv- 
ing set from damage by lightning. It is used to\connect 
the antentia directly to ground when the receiving station 
is not in use. When the antenna .and the connection ‘to 
the ground are properly made and the lightning switch is 
closed, the antenna is not a hazard to a building and may 
act somewhat as a lightning rod to supplement the pro- 
tection given to a building by lightning rods of standard 
construction, 

The principal part of the station is the “receiving) set,” 
In the set described herein it consists of two parts, the 
“tuning coil” and the “detector,” and in more compli- 
cated sets still other elements are added. 

8,—The Antenna, Lightning Switch, and Ground Con- 
nection \ 

The antenna is simply a wire suspended between two 
elevated points. Tlie antenna should not be less than 30 
feet above the ground and its length should be about| 75 
feet (see Fig. 1), his figure indicates a ‘horizontal 
antenna, but it is not important that the antenna |be 
strictly horizontal. It is in fact desirable to have the end 
where the pulley is used as high as possible. ‘he “lead- 
in” wire or drop wire from the antenna itself should rin 
as directly as possible to the lightning switch, If the 
position of the adjoining building or trees is such that the 
distance between them is greater than about 85 feet, the 
antenna can still be held to a 75-foot distance between 
the insulators by increasing the length of the piece of rope 
D to which the far end of the antenna is attached. ‘Ihe 
rope H tying the antenna insulator to the house should not 
be lengthened to overcome this difficulty, because by so 
doing the antenna “lead-in” or drop wire J would -be 
lengthened. 
“(a) Derairs or Parts.—The parts will be mentioried 

here by reference to the letters appearing in Figs. 1 and-2, 
». 4. 4 and J are screw eyes sufficiently strong to anchor the 

antenna at the ends, : 
B and H are pieces of rope %4 or 3% inch in diameter, 

just long enough to’ allow the antenna to swing clear’.of 
the two supports, ath 
_D is a piece of 4 or % inch sufficiently 

the distance between / and G about 75 feet, 
C is a single-block pulley which may be used if readily 

_ available, ‘The pulley should not allow the rope to catch: 
E and G are two insulators’ which may be constructed 

of any dry hardw f sufficient strength to withstand 
the strain of the (antenna; blocks about 34 by 1 by 10 
inches will serve, “The holed should be drilled as shown 
in Fig. 1, sufficiently far from the ends to give proper 

long to make 
i 

. \ 
% 
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strength. If wood is used, the insulators should be boiled 
in paraffin, Precautions in regard to'melting the paraffin 
are given in the paragraph under “Accessories.” If por- 
‘celain insulators are available, they may be substituted for 
the wood insulators, Porcelain cleats can be used. Regu- 
lar, antenna insulators are available on the market, but 
the two improvised types mentioned will be satisfactory 
for an amateur receiving antenna, 
F is the antenna about 75 feet long between the insula- 

tors E and G, The wire may be No. 14 or 16 copper wire 
either bare or insulated. 
from the receiving set may be secured to the insulator J; 
by any satisfactory method, but care should be taken not 
to kink the wire. Draw the other end of the antenna wire 
through the insulator G to a point where the two insula- 
tors are separated by about 75 feet and twist the insulator 
G so as to form an anchor, as shown in Fig. 1. ‘The re- 
mainder of the antenna wire J, which now constitutes the 
“lead-in” or drop wire, should be just long enough to 
reach the lightning switch. 
K is the lightning switch, For the purpose of a small 

antenna this switch may be the ordinary porcelain-base, 
30-ampere, single-pole double-throw ‘battery switch. 
‘These switches as ordinarily available have a porcelain 
base about 14% by 4 inches, The “lead-in” wire J is at- 
tached to this switch at the middle point. ‘The switch 
blade should always be thrown to the lower clip when the 
receiving set is not actually being used, and to the upper 
clip when it is desired to receive signals. 

In some stations there is no lightning switch outside the 
building, but instead a lightning arrester is connected to 
the antenna lead-in just inside the building; that is, as 
close as possible to the point where ‘the lead-in leaves the 
porcelain tube. This lightning arrester has two ‘binding 
posts, one of which is connected to the antenna lead-in 
and the other is connected to a suitable ground connec- 
tion, The type of lightning arrester used should be a 
protective device approved by, the Underwriters Labora- 
tories, Chicago and New York, Information as to the 
types of devices which gre approved may be obtained from 
the Underwriters Labbrataries or from local insurance 
inspection departments. For the ground connection a 
water pipe or a steam pipe may be used ; a gas pipe should 
not be used. The use of the lightning switch outside the 
building as above described is perhaps a little preferable 
to the use of the lightning arrester inside the building. 
L is the ground wire for the lightning switch. ‘Ihe 

ground wire may be a piece of copper wire, No. 14 or 
larger, and should be of sufficient length to reach from 
the lower clip of the lightning switch K to the clamp on 
the rod M. The use of a large size of copper wire, such 
as No, 6, or of copper strap, will give added mechanical 
strength and minimize the danger of accidental breakage 
of the ground wire. 
M is a piece of iron pipe or rod driven 3 to 6 feet into 

the ground, preferably where the ground is moist, and 
extending a sufficient distance above the ground so that 
the ground clamp may be fastened to it, ‘he pipe should 
be free from rust or paint. Special care should be taken 
to see that the pipe is clean and bright where the ground 
clamp is connected. 
N iis a wire leading from the upper clip of the lightning 

switch through the porcelain tube O to the receiving set 
binding post marked “antenna.” O is a porcelain tube of 
sufficient length to reach through the window casing or 
wall., ‘This tube should be mounted in the casing or wall 
80 that it slopes down toward the’outside of the building. 

The end of the antenna farthest / 
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“his is done to keep the rain from following the tube 
through the wall to the interior, 

Fig. 2 shows the radio receiving set installed in some 
part of the house. 

P is the receiving set which is described in detail below. 
N is a wire leading from the antenna (upper) binding 
post of the receiving set through the porceltin tube to the 
upper clip of the lightning switch. This wire, as well as 
the wire shown at Q, should be insulated and preferably 
flexible. Unbraided lamp cord will serve. for these two 
leads. ig 

Q is a flexible wire leading from the receiving set birid- 
ing post marked “ground” to a water pipe, heating system, 
or some other metallic conductor to the ground. | 1f there 
are no water pipes or radiators in the room in which the 
receiving set is located, the wire should be run out of doors 
and connected to a special ground below the window, ‘he 
ground for the lightning switch should not be used for 
this purpose. It is essential that sfor the best operation of 
the receiving set this ground be of the very best type. If 
the soil ‘near the house: is dry, it will be necessary to drive 
one or more pipes or rods sufficiently deep to encounter 
moist earth, ‘The distance between ‘the pipes will ordi- 
narily not exceed 6 feet. Where clay soil is encountered 
the distance may be 3 feet ; ee soil it may be 10 feet. 
Some other metallic conduct6r, such as the casing of a 
drilled well, not far from the window will be a satisfac- 
tory ground, 

4,—Tuning Coil, Detector and Phone 
The phone and certain parts of the apparatus will have 

to be purchased. ‘The other parts may be obtained at 
home. 

FIG2. RECEIVING SET, WITH ANTENNA AND CROUND CONNECTIONS i 

J LEAD-IN WIRE 
K- LIGHTNING SWITCH 
L- GROUND WIRE 
N~ LEAD TO RECEIVING SET 
O~- INSULATING TUBE 
P~- RECEIVING SCT 
Q- GROUND FOR RECEIVING SET 
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Helpful Hints on Tuning 
BY A. T. VAN DYOK, RADIO ENGINEER OF GENERAL ELEOTRIC CO, 

The basic rule to be followed for best results in the 
tuning of a radio receiver, is to understand what each con- 
trol does, in a general way at least, and to use the controls 
in systematic, and not hap-hazard, manner, It is not ne- 
cussary to know the theory of gas engines to operate an 
automobile, but the driver must know at least what the 
function of each control is, to drive intelligently, and the 
more he knows, the better he is able to drive, So with the 
radio receiver, an understanding of the general principles 
of the set and its controls, is necessary in order to obtain 
good results consistently, . ; 

‘In order not to digress from the immediate subject of 
tuning, I shall have to assume certain things. First, that 
your apparatus is some good standard make, or, if home- 
made, is constructed and connected in one of the standard 
ways. ‘hen I shall assume that your antenna system is 
properly installed—that the aerial is sufficiently high, not 
too long or too short, is well insulated and ‘as clear pf 
surrounding buildings and trees as possible, that -the 
ground connection is a good one, and that all electrical 
joints in the aerial and ground wires are soldered. ‘hen, 
too, all connections on the apparatus are to be well made 
and the batteries to be in good condition. In general, one 
cannot be too careful or too thorough in the installation 
of a set, if it is expected to be able to operate it day after 
day without ‘vexatious delays, hunting for troubles and 
correcting them, : 

‘Tuning, in the meaning of this article; is the process 
of adjustment of receiving apparatus to accord with a 
particular transmitting station, in order to obtain the 
greatest response to that station's waves, A radio trans- 
mitting station sends electro-magnetic waves out through 
space in all directions, ‘I'hese waves, as they get, farther 
from the sending station, get weaker, When a wire. is 
clevated above the surface of the earth, it is struck by the 
passing radio waves, Radio waves are really moving 
electric forces, just as waves in water are moving mech- 
anical forces, and when they strike a wire they cause it 
to move, electrically, just as .a water wave causes any 
object to move which is put into the water, The tuning 
of the aerial is for the simple purpose of so adjusting the 
aerial wire that it can vibrate electrically to the greatest 
extent possible under the force applied to it by the wave. 

‘There is an important thing to note about these travel- 
ling radio waves, which is that they have definite fre- 
quency, or, in other words, a certain number of them pass 
the receiving aerial in a second, ‘The exact number is 
determined by the adjustment ofthe transmitter. Since 
these waves travel at a certain speed, they must be a cer- 
tain distance apart, which is called the wavelength. So 
that instead of saying that a station sends out waves 360 
metres apart, we could just as well, perhaps more clearly, 
say that it sends out 830,000. waves per second. These 
waves strike receiving aerials regularly and evenly one 
after another, and we want. to have them vibrate the 
aerials as much as possible. Consider the analogy of a 
rope swing with one boy in it, and another boy trying to 
swing the first as high as possible. You know that the 
swing can be started and its motion increased each time 
it vibrates, even by very weak pushes, #f the successive 
pushes are timed to occur exactly right, and one doesn’t 
try to push the swing at the wrong instant. The receiving 
aerial works the same way, it corresponding to the swing, 

afid the radio waves to the pushes. ‘Ihe only difference 
is that ‘in radio instead of changing the rate of\the pushes 
to suit the swing we adjust the length-of the swing to suit 
the pushes, That is, we adjust the clectrical length of the 
antenna to suit the frequency of the waves. \'Then the 
antenna will swing electrically as far as it can, depending 
upon the strength of the wave pushes, ‘I‘herefore, actual 
radio receiving sets. have to provide some meats for 
changing the electrical length of the antenna, ‘This can 
be done easily by putting in the circuit some wire wound 
up into a coil, with some means provided for changing . 
the number of turns which is used, for example by a 
switch, or with some means for varying the electrical 
effect of the turns without actually changing the number 
of them, ‘The variometer is such a means, and is\ made 
by having the coil in two parts, one of which turns inside 
the other, Also it is found that if there are connected in 
the circuit two metal plates which are placed near to\ each 
other but: not touching, and one of them is moved,| that 
this changes the electrical length .of the circuit. Such a 
device is called a variable condenser, ~ Sometimes’ both 
condenser and adjustable coil, called variable inductance, 
are used, 

‘There are two somewhat different ways of connecting 
up the tuning devices, which are in'‘common use to-day, 
These are known as the single circuit tuner and the two 
circuit tuner, In the operation of a receiver based \on 
either one of these tuning systems, adjustment of the 
tuner part is but half the problem. In addition to the 
tuning system, there is the: detector, which is connected 
to the tuning part, and which changes the received high 
frequency current into one with a form which will operate 
telephone receivers—as the high frequency current itself 
cannot, ‘There are two'kinds of detectors in common use 
to-day—the crystal, or mineral detector, and the vacuum 
tube detector, So that there are four fundamental con)- 
binations in making a set; first, the single circuit crystal 
type; second, the two circuit crystal type; third, the single 
circuit vacuum tube type, and last the two cireuit vacuum 
tube type, | 

The single circuit crystal receiver is of course the sim; 
plest to operate, In this there are only'the tuning control 
and the crystal. ‘lhe proper procedure in tuning this type 
is to set the detector in contact and slowly vary the tuning 
control until desired signals are heard, then adjust tuning 
and detector contact'to maximum results, ‘lhe most diffi- 
cult part of this process is that if no signals are heard at 
first, it is impossible to tel! whether the detector is in 
receptive condition or not, It is possible and very desir- 
able to connect up a doorbell buzzer, a push button and a 
single dry cell battery so as to test the detector and set it 
in sensitive condition. Ways of doing this are shown in 
most radio text books. Also jt very often happens in a, 
house equipped with electric lights that the switching on 
or off of a lamp imakes enough electrical disturbance to 
hear on the radio receiver as a ‘sharp click. ‘This click is 
‘not heard if the detector is not in sensitive adjustment, so 
that the detector can be adjusted while some switch is 
being turned on and off until, the clicks are heard most 
loudly. ‘i 

Now, just a word about the operation of detector 
vacuum tubes, Assuming that the proper accessories are 
used and are properly connected up, the adjustment of 

o 
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the tube .t6 sensitive condition is done on most sets en- 

tirely by the filament rheostat, which controls the current 
through: the filament, and therefore its temperature. 
Usually the tube will operate to some degree if the fila- 
ment temperature is anywhere near right, but best signals 

will be obtained only after it is exactly right; which is 
accomplished after signals have been picked up. ‘The fila- 

ment must not be burned brighter than necessary. Jf it 
is, its life will be greatly shortened. ‘The correct sbril- 
lianey is one not quite as bright as the ordinary incan- 
descent lamp filament, and care should be taken always 
to burn the filaments as dimly as possible. 

Most sets using vacuum tube detectors have another 
feature added in connection with the tuner which is valu- 
able. This feature is called regeneration, and is valuable 
hecause it-adds to the sensitiveness of the set-enormously. 
It consists usually of a coil whose electrical relation to the 
tuning |coil can be adjusted, This coil is called the tickler 
coil, of the intensity coil, or the regeneration coil. When 
this is provided on @ receiver, it gives one more adjust- 
ment to be made. Consider a single circuit receiver using 
vacuum tube and regeneration. We hewe three controls, 
the wavelength tuning, the regenerative coil, and the fila- 
men rheostat, The proper method of procedure in opera- 
tion is|as follows, Set the filament to as near proper 
brillianey as it is possible to estimate. On many tubes 
this paint is easily found—the tickler coil being set at 
zero during this adjustment—by increasing the brilliancy 
slowly \until:a hissing sound is heard in the telephones, 
and then decreased just enough to stop the hissing. ‘The 
next step is to vary the wavelength control over its range 
very slowly, listening carefully for the desired signals. 
When they are heard, adjust the wavelength control and 
the filament control to best results and then increase the 
regenctative ‘or tickler contro! until signals are best, pos- 
sibly slightly readjustine the wavelength control, which 
nay be affected by the change of the tickler, Tif the tick- 
ler is increased too far, telephone signals will he spoiled, 
speech jand music sounding mushy instead of heing clear. 
Always take pains not to increase the tickler too far, be- 
cause when this is done, the vacuum tube oscillates, or 
hecomes a small generator of high frequency current,.and 
{his current goes out on the aerial and: causes waves just 
like a sending’ station’s. only not as powerful, and other 
receiving stations within a distance of one or two miles 
can hear it and will be interfered with by it. Whenever 
vou hear on-your set some whistling sounds which come 
and go, varying in pitch, you may know that some receiv- 
ing stations near you are radiating in this way because 
their ti¢klers ate turned up too far. ‘This is an excellent 
onportinity for practicine the Golden Rule—remember 
that whenever your tickler is increased too far. you are 
causing to other stations the same interference which they 
cause you. Every man on his own tickler guard! 

The |sinele circuit receiver with its few controls; is 
anite simple to onerate. and a little experience enables one 
‘o get tesults easily. This tyne of receiver is ‘sensitive, 
nt is not as selective as the two circuit tyne, that is. it is 
more likely to Jet through undesired signals with the de-, 
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sired ones, thereby interfering with the desired signals. 
On the other hand, the two circuit receiver, especially if 

“provided with regeneration, is much more difficult to ad- 
just, The major controls on a two circuit receiver are the 
aerial circuit—called primary-—tuning, the secondary cir- 
cuit tuning, the coupling between these two, the tickler, 
and the tube filament rheostat. In short, there are five 
controls to adjust. The most important, and most critical 
one of these is the secondary tuning. To pick up signals, 
set the coupling at or near maximum, the detector fila- 
ment brilliancy properly, the primary tuning control at or 
near its lowest value, and the tickler at or near its. lowest 
value, Then very slowly vary the secondary wavelength 
control from zero to maximum. If signals are not heard, 
change the primary setting five or ten degrees and vary © 
the secondary through its range again... This should be 
continued until signals are heard. If they are not heard, 
increase the tickler some and repeat. After a signal is 
once located, adjust all controls to best results, remembers 
ing that if it is desired to obtain selectivity, that is, free- 
tom from interference, the coupling must be decreased 
toward zego considerably. Do it in small steps‘so as,not 
to lose the‘signal at any time. ‘The tickler may bé in- 
creased to best position, but not so far as to oscillate the 
tube. since this ‘spoils the signals and causes the same 
trouble to other receiving stations that it docs on the 
single circuit receiver as mentioned above, ‘The decrease 
in coupling will decrease the strength of the desired sig- 
nals, too, but not as much as the undesired ones. 

CANDIDATES SUCCESSFUL IN EXAMINATIONS 

The Department of the Naval Service announce that 
eighteen candidates were examined during the month of 

« April, 1922, of which the following were successful and 
obtained Certificate of Proficiency in Radiotelegraphy : 

1st Class (Commercial) 
S. R. Ballam, St. Johns, Nfld. 
W. F. Barrett, St. Johns, Nfld, 
V. W. Irish, Mulgrave, N.S. 
J. M. Kyle, Victoria, B.C, 
F. J, Lewis, St. Johns, Nfld. 

1, F. Newell, Bareneed, Nfld. 
W, J. Scanlan, Melrose, Trinity Bay, Nfld, 
R, M. Turner, Troon, Ayr, Scotland, 

2nd Class (Commercial) 

D. M. Galt, Montreal, P.Q. 

a a 

Next season we may see the following advertisement in news. 
papers:—‘‘ Wanted, men for logging camp in Northérn Quebec. 
Best of wages and living conditions. All camps belonging to this 
company are fully equipped with wireless réceiving sets, including 
magnavox, Concerts and news of the outer world received in all 
bunk-houses. Apply——.’’ The prairie farmer will also have an 
additional argument with which to persuade his hired man to re- 
main over the winter, 
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RADIO TRADE REVIEW 
i NT 

WHAT TO STOOK 
The question foremost in the retailers’ mind tofda is 

“What shall my initial radio stock consist of 7? ‘The 
average dealer does not like to-put a lafge amoust into 
an untried field of this kind, and his attitude is entirely 
justified, He should choose his first stock with care, 

First, it is safe to say that only receiving equipment 
should be considered at present, It is only this apparatus 
that broadcasting has created Such a demand for, and the 
wise mercHant realizing this, is immediately able to place 
more on his shelves than his customers will want, without 
increasing his radio budget. He also profits more on 
every sale due to the great turnover with the smallest 
amount of capital tied up in stock. ® 

This receiving equipment can be obtained as complete 
sets or as separate parts with which to construct sets. 
The big demand is for the complete sets, and the dealers 
that profit most is the one that makes his supply follow 
closest to the demand. The apparatus your customer will 
buy depends on two local conditions. Ribs 

1. Your geographical position with respect to a broad- 
casting station, 

2. Your type of customer. d 
If you are close to a broadcasting station (within 50 

miles) it is possible to have satisfactory reception with an 
inexpensive set. If, on the other hand, your customers are . 
of the type that are willing to spend more to get: better 
results—if they want to hear other stations—get news 
and programme from distant cities—you will be able to 
sell the more expensive equipment. If you are further 
than fifty miles from a station results afe satisfactory only 
with a vacuum type of detector. 

‘The inexpensive outfit (good within fifty miles of send- 
ing station) consists of the following parts: 

r ; Approximate 
Name of part retail cost 

1, Crystal detector . $. 2.00 
2. Vario-coupler. ..... 10.00 
3. Variable «condenser 6.75 

If, however, the instruments you sell are to receive 
from stations over fifty miles away, the following are 
necessary: 

1, Vacuum tube detector . 
2. 'I'wo variometers 
3.. Vario-couplers 
4. “B” battery .. 
5. ‘Telephone headset . 

‘The first three items of the first list are. combined in a 
cabinet and sell as a complete set ready to attach to the 
aerial and ground phones, This retails at about $35.00, 
The first three items of the second list are also combined 
in a cabinet by several manufacturers as a coniplete set 
ready to attach to the other items mentioned in the list 
plus the aerial and the ground, ‘This type retails at about 
$80.00, If the incoming signals are desired through a 
foud speaking apparatus so that a group may hear (an 
ideal arrangement for demonstrating in your store) a 
two step amplifier is needed in conjunction with the appa- 
ratus in this second list'and the loud speaker, The ampli- 
fier sells in the neighborhood of 
speaker from $25,00 to $110.00, 

$70.00 and the loud. 

‘The safest way to enter the radio game, like any other, 
is to carefully feel your way, analyzing conditions at 
every step. A’ good plan is to biy one of each of the two 
sets described, Erect an aerial of one wire 100 feet lo 
at least fifty féet from the ground, and have both sets i 
full operation in your store, Get the news, lectures, re- 
ports, programmes, etc.—advertise the fact and your store 
will always be crowded with people buying every liné you 
carry—not only radio supplies. You will be able to take 
orders for these sets and do considerable business without 
incurring much risk or loss, \ 

‘There is, however, a warning to be sounded for’ retail- 
ers. Watch your stock carefully! Remember—that at 
this time, immediately following one of the’ worst depres- 
sions in years, there are hundreds of factories idle that 
are very capable gf making first class radio apparatus. 
Skilled labor can be had for 35 to 40 cents an hour, and 
with these conditions existing a flood of production is\sure 
to follow this terrific demand now existing. The price of 
radio equipment should be considerably lower in ninety 
days. Do not overstock! ; 2 

Furthermore, developments in radio are so rapid that 
great caution should be,taken to make sure that your 
shelves will never be found with apparatus for which 
there is no demand. There are at present in the labora- 
tories of some of the larger manufacturing companies 
working models of new radio equipment of such radical 
iniprovement that its introduction will render the appara- 
tus it displaces obsolete. To be caught with a large stock 
of the latter will mean a considerable loss to you. Watch 
your. step.—“Electrical Retailing.” | 

EQUIPMENT FOR COUNTRY DEALERS | 
| 

The town or country dealers who intend to sell radio 
equip: should, first, fully decide on the equipment ne- 
cessary for their town. The salesman ‘will be a big help 
in this, Some equipments are not strong enough to re; 
ceive messages from a distance of over twenty-five miles, 
while others have an unlimited range. For towns that! 
are farther than twenty-five miles from a broadcasting| 
station, the latter class is, of course, necessary to clear! 
receiving. j | 

z | 
, | 

ATTRACTING CUSTOMERS 

There are many means of attracting customers. Deal- 
ers who have outfits in their stores give radio concerts, 
entertain customers, or keep a weather bulletin, or'a clock 
with the standard time as received by radio. 

€ 

RADIO FOR FLYING BOATS 

A letter from the Aeromarine Plane and Motor Com- + 
pany states that they are anxious to get in touch with 
some firm of radio manufacturers with a view to .equip- 

ping their large F-5-L, flying boats with the proper wire- 
et outfits. The editor will be pleased to furnish their 
address upon request, ‘ 

| 
| ‘ 
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‘THE LATEST IN LOUD SPEAKERS: THE BRISTOL 
AUDIOPHONE 

{ilsewhere in this issue is found an announcement re- 
garding the new loud speaker made by the famous Bristol 
Company, | The advent of this company into the Radio 
field will be hailed with pleasure, particularly by those 
who have known or used the Bristol line of meters, gra- 
phic recorders, and other laboratory appliances. 

We had the pleasure of listening to a demonstration 
of this-instrument recently, The absolutely faithful re~ 
production | and surprising volume of the signals from 
broadcasting station WGY, gave us a new angle on the 

wvalue of lod speakers in radio‘reception, 

With a single detector bulb, using 3 stages of power 
amplification, and a Bristol Loud Speaker, we were able 
to filla large room with the music from WGY. Increas- 
ing the volume by amplification does not cause the dis- 
tortion that'is' present in all the other types of loud speak- 
ers we haye heard. 
some 300 miles from ‘Toronto, we think it quite remark- 
able that the voice of the announcer at WGY was pro- 

Considering that WGY is distant . 

jected through the Bristol Audiophone into our wireless 

room with a loudness about five times as great as that of 

the WGY operator’s own voice. In fact, it was so loud 
that we had to cut down the strength for comfort, Yet 
even at the loudest adjustment every word was clear. 

One welcome feature of the Audiophone is the absence 
of those harsh. static cracks and ‘crashes. Not that the 
Audiophone eliminates static, it however reproduces it 
more softly and so-gives a better signal-to-static ratio, 
On top of all this, the Audiophone requires no external 

field current, and so is connected with the amplifier just 
where the head receivers would ordinarily go. 

The horn on the Audioptione is unique, being partly a 
smooth aluminum casting, and terminating with a spun 
aluminum ‘flare. The Jrousings of the reproducer and 
transformer are of dié cast aluminum, the transformer 
housing also doing duty as a base for the instrument. 

The whole affair is finished in bronze laquer and pre- 
sents an appearance in keeping with the most elaborate 
and costly parlor equipment. Civ F 

Messrs. A. H. Winter-Joyner [imited, 62 Front St. 
West, Toronto, are Canadian distributors for this device. 

NEW APPARATUS FOR RADIO RECEPTION PRO- 
DUCED BY STINGHOUSE COMPANY OF 

EAST PITTSBURGH 
Another step in the advancement in radio reception has 

been made through the invention and manufacture of new 
apparatus by the Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., whose -nightly | pro- 
grammes from its radio telephone broadcasting station, 
KDKA, are heard by thousands of radio enthusiasts. 
The new products are the Aeriola, Sr., and the Voca- 

rola. The former is a regenerative receiver and the 
Vocarola is) a reproducing apparatus which serves the 
purpose of a sound chamber. Through the use of the 
new apparatus, reception of programmes broadcasted by 
radio telephone will be made comparatively easy. 

The Acriola, Sr., is a single circuit tube regenerative 
receiver. It|is contained in a nicely finished wood box 
with a cover and, as supplied, includes a Brandes head 
set and special type WD-11 Vacuum Tube, 
The oscillating circuit of. the receiver of the Aeriola, 

Sr., is identi¢al with that of the Aeriola, Jr. It consists 
of a mica condenser, of two steps in series with a vario- 
meter inductance, The steps of condenser are brought 
out to. two binding posts, the lower capacity being used 
for wave lengths up to 350 meters, and the higher-capa- 
city for wave lengths ranging from 300 to 500 meters. 
Inning in between these steps is accomplished by the 
variometer inductance, 

_ The feed-back circuit consists of a variometer induc- 
tively coupled with the antenna oscillating inductance. A 
part of the tickler winding is wound on the same tube that 

H 
| 
| 

carries the antenna inductance and the remainder of the 
winding is contained on a tube which rotates within the 

. 

stationary tube. Complete control of the regeneration at 
all wave lengths is effectively accomplished and the cir- 
cuits are so designed that the amount of: regeneration is 
practically constant for any setting of the tickler through- 
out the range of wave lengths of the receiver. , 

A special tube is furnished with the Aeriola, Sr., the 
filament of which will operate from a single 114 volt dry 
battery. A rheostat takes care of the variation in bat- 
tery voltage. The tube requires but 22.5 volts plate vol- 
tage. It is provided with a special base to preclude the 
possibility of any one inserting it in a socket intended for 
a tube of higher voltage. 

The Vocarola consists of a specially designed metal. 
horn mechanically attached to the mechanism of a single 
Baldwin telephone receiver, The 
mica diaphragm has been replaced by a special metal dia- 
phragm which will stand practically any amount of abuse 
without damage. A large amount of-experimental work 
was carried on by Westinghouse radio experts before final 
decision was made ok the horn, and it is believed that the 
design furnishes as fftie a quality of reproduction as can 
be obtained except. through the use of a very elaborate 
sound chamber, such as is found in high-priced talking 
machines. ‘ 
The Vocarola will work satisfactorily from a two-stage 

audio frequency amplifier and, using good amplifying 
tubes, 150 to 200 volts may. be used without damage to the 
instrument, 

standard Baldwin’ 

~ t, 
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Continued from page 29 (d) Accrssorms,—Under the heading of | accessory 

cardboard tubing with copper wire wound around it, , ‘The 
cardboard tubing may be an oatmeal-box, ‘Its construction 
is described in detail below. A cylinder of wood or other 
non-metallic substance may also be used 

(@) Crysrat Derector (5; Fig. 3).—The crystal detec- 
tor may be of very simple construction,- A number of dif- 
ferent kinds of crystals are suitable for use‘ as detectors ; 
these are discussed in detail in the book “The Principles 
Underlying Radio Communication.” A galena crystal 
which will be satisfactory can usually be conveniently 
secured, Gilicon is usually not as sensitive as galena, but 
is sometimes more easily obtained, and sensitive spots\are 
often more easily located on silicon, It is important. that 
a selecied tested crystal be used. 

The crystal detector can be made up of the tested crys- 
tal, three wood screws, a short piece of No. 16 copper 
wire or a nail, a piece of fine copper wire such as No, 28 

(a) T tbh Cow (KR, Fig. 3).—This is a length of 

or 30, a set screw type binding post and a wood knob or 5 
cork, 

‘The crystal may be héld in place on the wood: “pase by 
three brass wood screws, as shown at 1, Fig. 3., A bare 
copper wire is wrapped tightly around the three brass 
screws for connection: 
A metal called ‘Wood's Metal, ” which has so low a 

melting point that it will melt in boiling water, may .be 
purchased in many stores. If this metal is available, it 
may be used for mounting the crystal, but a metal of 
higher melting point, such as ordinary,solder, should not 
be used because it may seriously injure the crystal. A 
shallow | hale of size suitable to hold the crystal and leave 
most ofthe crystal projecting may be bored in the wooden 
base, and melted Wood's metal poured into the hole so 
that the crystal is held in place. The wire which is to 
make connection with the crystal should terminate in the 
hole so that it will be embedded in the Wood's metal. In- 
stead of being mounted in a hole bored in the base, the 
crystal may be mounted; in a small brass cup such as is 
found on the positive porte of some-kinds of dry bat- 
teries. 

The binding post may be mounted on the back of the » 
upright panel near its edge, as shown in Fig. 4. . It may 
be found ‘more convenient to mount the binding post on 
a small vertical piece of wood screwed to the base at an- 
other point, so that the detector will be more accessible. 
A long slender nail, or a piece of copper wire of such size 
as No, 16; about 2 inches long, is bent as shown about 1° 
inch from/one end, with an offset depending on the size 
of the crystal used. Ordinarily the offset may be about 
Y inch, This nail or piece of wire is inserted in the bind- 
ing post as shown, ‘I’o the upper end of a small cork or 
wooden knob is attached. ‘To the lower end a short piece 
of fine copper-or brass wire is attached and the free part 
_of the wire is wound into a small spiral of several turns. 
For this fine wire it will be found best to use No. 26, No. 
28, or No, 30. For galena the smaller wire such as No. 
30 will usually be found best. 
'(c) Puone (7, Fig. 3).—It is desirable to use a pair 
ii telephone receivers connected by a head band, usually 
called a double telephone head set. ‘The telephone receiv- 
ers may be any of the standard commercial makes having 
a resistance of between 2,000 and'8,000 ohms. ‘The double 
telephone receivers may cost more than all the other parts 
of the station combined, but it is desirable to get them, 
especially if it is planned to improve the reeciving set 
later, A single 1,000-ohm telephone receiver with a head 
band, may be used but with less satisfactory results, 

i 

‘ture, 

+ 

' to it. 

equipment may be listed binding posts, « switch. arms, 
switch contacts, test buzzer, dry battegy, and ‘boards on 
which to mount the complete apparafils. “lhe binding 
posts, switch arms and switch contacts quay be purchased 
‘rom. « who handle such goods, or they may be 
readily improvised at home, ‘The pieces bt wood on which 
the, equipment is mounted may be obtained from, a dry 
packing box and covered with paraffin to keep éut mois 

Care sliould be taken in melting the paraffin not to 
get it too hot. Mor this reason; it is a good plan-to melt 
it in a pan set in boiling water. When the paraffin just - 
begins to smoke it is at. the proper temperature. When , 
the Wood parts have been «drilled and cut to size,, they 
should be soaked in the melted paraffin, or:the paraffin 
may be applied quickly with a small brush, Wheti cold, 
the excess paraffin must be carefully scraped off with a 
straight piece of metal such as the brass strip in the edee 
of a ruler, 

oo 6.—Details of Construction 
The following is a description of the method of wind- 

ing the tuning coil and the construction ‘of the wood, 
panels : t 

(a) Tuntne Corr (R, Fig. 3).—The cardboard tubing 
is 43nches in diameter by 4% inches long. One end-of 
the fiibe should have the cardboard cover glued. securely 

Ahoiit: 2 ounces of No. 24 (or No, 26) double 
cotton-covered copper wire is used for winding the coil. 
Punch’ three holes in the tube 14 inch fromy one end, ‘as 
shéwn’at 2 in Fig:3. Weave the wire through these holes 
in such a way that the end of the wire will be firmly 
anchored, leaving about 12 inches of the wire free for 
connecting. Start with the remainder of the wire to wind 
the turns in a single layer about the tube, tightly and 
closely together.. After 10 complete turns have been . 
wound on the tube hold these turns tight and take off a 
tap. This tap is*made by twisting a 6-inch loop of the 
wire: together at such a place that it will be slightly 
staggered from the first connection, This method of: tak- 
ing off taps is shown clearly at U, Fig. 3. Proceed in this 
manner until 7 twisted taps have been taken off—one .at 
every 10 turns. After these first 70 turns have. been 
wound on the tube, take off a 6- -inch twisted tap for every 
succeeding single turn until 10 additional turns have been 
wound on the tube, After winding the last turn of wire, 
anchor the end by weaving it through two holes punched 
in the tube as at the start, leaving about 12 inches of wire 
free for connection. li is to be understood ‘that each of 
the 18 taps is slightly staggered from the one just above, 
so that the taps will be punched along one line on the 
cardboard tube (see Tig. 3). It might be advisable, after 
wifiding the tuning coil, to dip the tuner in ‘hot paraffin. 
This will help to: exclude moisture. It is. important to 
have the paraffin heated until it just begins to’ smoke, as 
previously explained, so that when the tuner is removed * 
it will have only a very thin coat of paraffin. 

(b) Uprtant PANEL AND Base.—Having completed the 
tuning coil, set it aside and construct the upright panel 
shown in Fig. 4, ‘This panel may he a piece of wood ap- 
proximately 1% inch thick, 41% inches wide, and 8 inches 
long. This panel canbe used with apparatus to be\de- 
scribed in another publication. © For this reason it is de~ 
sirable to have the last contact an inch from the right end 
of the panel (see Fig. 4). It is also desirable to have the 
contact points near the top of the panel. ‘The position of 
the several holes for the binding posts, switch arms, and 
switch ¢ontacts may first be laid out and drilled. The 
antenna and ground binding posts’ may be ordinary 8/32 

we 
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brass machine screws about 114 inches-long ‘with three 
nuts and two washers. ‘Th efirst nut binds the bolt to the 
panel, the second nut holds one of the short pieces of. stiff 
wire, while the third nut holds the antenna or ground. wire, 
as the case may be. ‘The switch arm with knob shown 
at V, Fig. 3, may be purchased in the assembled form or it 
may be constructed from a %-inch slice cut froma broom 
handle and a bolt of sufficient length equipped with four 
nuts and two washers, together with a strip. of thin’ brass 
somewhat as shown, ‘Ihe end of the switch arm: should 
be wide enough so that it will not drop between.the contact 
points, but not so wide that it can not be set to touch only 
a single contact. ‘The switch contacts (W; Fig. 3) may be 
of the regular type furnished for this purpose, or they 
may be 6/32 brass machine screws with one nut and one 
washer each; ‘they shay even be nails driven.through the 
panel with the individual tap fastened under the head or 
soldered to the projection of the nail through the panel. 
The base is of wood approximately 34 inch thick, 5% 
inches wide, and 1014 inches long. 

The telephone binding posts should preferably be of the 
set-screw type as shown at X, Fig. 3. ; 

RYSTA\ 
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[ F\G.3. WIRING DIAGRAM AND DETAILS OF REECIVING Scr 

6,—Instructions for ‘Wiring 
After the several parts mentioned haye been constructed 

and (with the exception of the tuning coil) mounted on 
the wood base, the wires may be connected to the switch 
arms and binding posts, and the taps may then be con- 
nected to the switch contacts, A wire is connected to the 

? | RADIO * | 
| 
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back of the left-hand switch-arm bolt (Y, Fig. 3), twisted 
into a spiral of one or two turns like a clock spring, and 
then led to the back.of the binding post marked “ground,” 
Connection is made to the binding post by, removing the 
insulation from the wire and clamping between the nut 
and washer, ‘ The same wire is now passed through a 
small hole and run underneath the hase to\the left-hand 
binding post marked “phone,” wire is then run from 
underneath, the right-hand binding post marked “phone” 
0 thé binding post 4, Fig. 3, which is part of the crystal 
detector. ‘The copper wire, which was vieaeped tightly 
about the three brass wood screws that hold the crystal in 
place, is led underneath the base, up through a small hole, 
and is then connected to,the back of the binding post 
marked “‘antenna.” Another wire is connected to the back 
of the right-hand $witch-arm bolt (V), twisted into’ a 
spiral of one or two turns like a clock spring,| and then 
connected to the back of the same binding post. | ; 

The taps leading from the tuner should now, be. con- 
nected to the switch contacts, Scrapé the copper insula- 
tion from the loop ends of the 16 twisted taps ag well as 
from the ends of the two single wire taps coming from the 
first and last turns. Fasten the bare ends of these wires. 
to the proper switch contacts as shown by the correspond- 
ing numbers in Fig. 3. Be careful not to cut or.break any — 
of the looped taps. The connecting wires miay be fastened ’ 
to the switch contacts by binding them between the washer 
and the nut as shown at 3, Fig. 3. After all the wires 
from the tuner have been connected, the tuner should be 
fastened to the base by two or three small screws passing 
through the card-board end. The screws should be pro- 
vided with washers. 7 | 

« .  %—Directions for Operating | 
After all the parts of this crystal-detector radio receiv- 

ing set have been constructed and assembled, the first 
essential operation is to adjust the fine wire so that it 
rests on a sensitive point on the crystal. This may] be 
accomplished in several ways; one method is to use a 
buzzer transmitter, Assuming that the most sensitive 
point on the crystal has been found by the method de- 
oe in paragraph below, “The Test Buzzer,” the rest 
of thi ‘Gheration is to adjust the radio receiving set |to 
resonance or in tune with the station from which the mes- 
sages are sent, ‘The tuning of the receiving set is accom- 
plished by adjusting the inductance of the tuner. That is, 
one or both of the switch arms are rotated until the proper 
number of turns of wire of the tuner are made a part of 
the metallie circuit between the antenna and ground, go 
that together with the capacity of the antenna the receiy- 
ing circuit isin resonance with the particular transmitting 
Station, It will he remembered that there are 10 turns of 
wire between adjacent contacts of the 8-point switch and 
only 1 turn of wire between adjacent contacts of the 10- 
point switch, ‘The tuning of the receiving set is best ac- 
complished by’ setting the right-hand switch arm on con+ 
tact (1) and rotating the left-hand switch arm over all its 
contacts. If the desired signals ar enot heard, move the 
right-hand switch arm to contact (2) and again rotate the 
left-hand switch arm. throughout its range. Proceed in 
this manner until the desired signals are heard, 

It will be advantageous to know the wave frequencies 
(wave lengths) used by the radio transmitting stations in. 
the immediate vicinity, A lower frequency (greater wave 
length) requires more turns of the coil. 

(a) Tue Tysr Buzzer (Z, Fig. 3).—As stated, the 
“more sensitive spots on the crystal can be fourid by using 

The test buzzer is used as a miniature 
This is shown at Z, Fig. 3, The 

a test buzzer, 
local transmitting set. 

‘ 
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buzzer, dry battery, and-switch (5) may be mounted on 
the table or a separate board. The binding post marked 
“ground” may be one terminal of the dry cell,’ ‘The cur- 
rent produced by the buzzer will be converted into. sound 
by the telephone receivers and the crystal, the loudness 
of the sound depending on what part of the crystal is in 
contact with the fine wire. To find the most sensitive 
spot, connect the binding post marked “ground” of the 
receiving set to the test buzzer binding post marked 
“ground,” close to the switch (4, Fig. 3), and if necessary 
adjust the buzzer so that a clear note is emitted; set the 
right-switch arm on contact point No. 8 and connect the 

telephone receivers to the binding posts. Loosen the set 
screw of the binding post (4) slightly and change the 
‘position of the fine wire (6, Hig. 3) to several positions of 
contact with the crystal until the loudest Sound is heard 
in the phones; then slightly tighten the binding post set 
screw (4), The single wire connection betweermthe test 
buzzer and the receiving set is all that is necessary to give 
a good rest signal when the crystal detector is adjusted to 
a sensitive spot, ‘ 

After the construction of the set has been completed, a 
test shoul 
Connect gne terminal of the dry battery to the binding 
post marked “antenna,” Connect the other battery termi- 
nal to one terminal of the, buzzer, and from the other 
buzzer terminal run a wire to the binding post marked 
“ground,” ‘l'urn the left-hand switch arm to the extreme 
left and the right-hand switch arm to the extreme right, 
If the buzzer operates, the metallic circuit of the coil is 
complete, | 5 
To ma 

are all ri 
e sure that the cords of the telephone receiver 
t, put the telephone receivers: over the ears and 

touch the|two cord tips to the two terminals of the dry 
battery, Ifa click is heard in both receivers, the cord is 
all right, | ; 
ee 8.—Approximate Oost of Parts 2 
the following list shows the approximate cost of the 

parts used in the construction of the receiving station. 
The total cost will depend largely on the kind of appara- 
He purchased and on the number of parts constructed at 
nome, | : 

Antenna: | 

coppet, bare or insulated, No, 14 or 16, 
100 to7150 feet), vere tetas w+ $0.75 

Rope, 4 or 8% inch, 2 cents per foot. 
2 insulators, porcelain .20 

« 1 pulley . 15 
Lightning switch, 30-ampere battery switch .30 

10 1 porcelain tube ................. 

be made for broken wires or poor contacts. ° 

Ground connections : » 
_.Wire (same kind ntenna wire), 
‘2'clamps .......2.... sob 

1 iron pipe or rod ........0.. isaseeheareirhoss sastine OL uteD 
Receiving set : ‘ 

3 0z. No, 24 copper wire, double cotton covered —.75 
1 round cardboard box. : 

© 2 switch knobs and blades complete ..... 

18 switch contacts and nuts ... 

3 binding posts, set screw type 

' 2 binding posts, any type 
1 crystal, tested 00.0.0... 

3. wood screws, brass, 34 inch long bee 

2 wood screws for fastening panel to base 
Wood for panels (from packing box). LI 
2 pounds paraffin 30 
Lamp cord, Aor 3 cents per foot. 
Test buzzer ‘ 50 
Dry battery 230 
‘Telephone receiver: .4.00 = 

Total scene toa $10.70. 
If the switches are constructed lirected and a single 

telephone receiver be Bie the cost may be kept well be- 
‘low $10. 

If a head set consisting of a pair of telephone receivers 
instead of a single ernie receiver is used, the cost of 
this item may be about $8 instead of $4. Still more effi- 
cient and expensive telephone receivers are available at 
prices ranging up to about $20, 

Editor's Note.—Vhis article was written in March, and 
owing to the great demand for Radio apparatus the prices 
now are.much increased, Also the above prices are based 
on selling’ prices in U.S.A, . 

a 

FAMOUS DETECTIVE TELLS THIS ONE 
William J, Burns, Chief of the Department of Justice 

Bureau of Investigation, told a story recently in which 
vadio took the part of Sherlock Holmes, A dapper 
and bright young man appeared one day before the 
sales manager of a large radio manufacturing plant, 
and explained that he wanted to purchasé a very fine 
receiving set for a local high sehool.. He was greeted 
cordially and the best of thethouse’s set were demon- 
strated, Ordering an expensive set, he managed some 
how fo secure delivery without payment, and then div. 
appeared, The set also vanished from the place it had 
been shipped to originally, much to the chagrin of the 
manufacturers, who decided to advertise their loss 
through radio itself, being able to give a very accurate 
deseription of the young man, who had a noticeable 
scar on his cheek, 

Chapter ‘two opens in un apartment where a genial 
and fine appearing young man, with a sear on his cheek, 
is entertaining his friends with a new receiving set. 
Suddenly the instrument begins’to tell of the manufae- 
turer’s.loss and give a detailed description of the thief 
~—unmistakeably the host! The consternation of the 
guests may be imagined, The next morning a very 
worried mother paid for the instrument which her son 
had wanted so badly, he had evolved the ubove scheme 
for getting it, whereupon the manufacturer dropped the 
matter.—Exchange. . 
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Now that “Radio” is the | \MARVELZ 
Magic Word 

The Radio Station, Sixth Floor of ‘the “THE SONMELETE SET 
House Furnishings Building is the centre 
of the Store’s attraction. 

Call Signal '‘CJCD''—wave length 410 
metres, continuous wave. This is some- 
thing to know and note if you want to 
come in on Eaton Concerts by Wireless 
or to order Radio supplies. The Concerts 
are given daily 4 to 4.30 p.m., and Satur- a Ms 
day at 12 o’clock to 12.30. S : Apparatus 

The ‘Radio Station is in charge of a 
licensed operator who is at your service 
to supply you with any desired inform- 
ation, or to help you with any problems 
concerning wireless telephony or teleg- 
raphy. 

Orders booked oi Receiving sets. A 
full line of Crystal sets at various prices. |} 
Pay a visit to this department for your | STILWELL COMPANY 
supplies. _ 

FREED—EISEMANN RADIO CORP. 
ST, EATON Comes KENT BLDG. TORONTO 

Write For 

“FE.” Radio 

Catalogue 

~“Radiolize” Your ‘Talking Machine 
Use an ‘‘E. S. X.’’? Attachment 

AMPLIFICATION WITHOUT DISTORTION 

Oniutto Representatives for “IE, X,," King Am-Pli-Tone Loud Speaker, Brach 
Vacuum Gaps for Lightning Premetion for Radio Sets, and “A, B,C.” Radio co 

} Dealers—Write for prices. Some territories still open. 

Weare manufacturing and carrying in stock complete line of Radio Supplies, 

BRIGHT LIGHT ELECTRIC LIMITED. 
45 QUEEN ST. EAST Phone M. 4964 TORONTO, ONT. | 

“DEAL WITH THE MANUFACTURERS 
Sole Distributors for all Radio Apparatus and Parts 

GUARANTEED . , 
Receivers—1500 ohms—$7.50 per pair Acme Special Radio Set—$7.50 

IMMEDIATE DELIVERY ON MAIL ORDERS 
CONDENSERS, Va ees DETECTORS, tala 

ACME RADIO CO. 
143 QUEEN ST., W., TORONTO, ONT. DETROIT OFFICE—448 FIELD ST. | 

When writing to Advertisers please mention RADIO 



di as 

i « 1(( Fie /J i i 

A Air eal 

ARGUS LIGHTNING ARRESTER ~ 
RADIO TYPE 

Especially adapted for protegtion to Radio Receiving Sets against damage by lightning. It ‘is 
as-efficient after lightning has passed through it as it is before, and it does not deteriorate or change 
in capacity as do arresters of the vacuum type. It requires no attention—all, you have to do. is install 
the ARGUS ARRESTER in your antenna circuit and forget to worry about damage to your Home or 
Receiving Set, even during the most. severe lightning storm. _ 

The ‘Argus Arrester is built for rough weather, and has seen 18 years of active service, therefore 
can be depended upon. 

It eliminates the necessity of a costly lightning switch. You will neverSbe sorry because “You 
forgot to throw the switch” as there are no switches to throw. It is fool-proof. It acts as a filter 
for static. 

F.0.B. Toronto; Ontario 

Canadian Agents, 

“CAM-FISH” CO., Limited 
70 King St. West., Toronto, Ontario. 

Immediate Delivery. Write for Prices. 

We are exclusive distributors for many well known lines, Dealers wanted. Some territory. still 
open, Write for proposition, 

‘ SPECIAL 
LOOSE COUPLER SET s CRYSTAL SET 

100 ft. Aerial Wire 1 Ib, 22 Gauge Enam, Wire 5 100° ft. Aerial Wire 4 pr. Cleats 
1 Ground Clamp Y% Ib. C, covered 28 Gauge Wire. 1 600V double throw single pole knife switch. 
4 Pr, Cleats 10 Contact Points 1 Ground Clamp 13% x8 Paper Tube 
1 Slide and Rod 1 Switch Arm Y% |b. 22 Gauge Enam, Wire. 
14%) x 8 Paper Tube 1 3% x 8 Paper Tube 2 Slides and Rods 2 Wood Blocks 
2 Long Slidé Rods for secondary coil 4 Binding#Posts 
4 Binding Posts Detector 

Galena Detector. Galena 
Federal 2,200 Ohms Phones—Double Condenser Federal 2,200 Ohms Phones—Rouble 

1 6000V double throw single pole knife switch, \ Condenser 
\ 

PRICE $19.75 PRICE $22.50 
Z The above prices include Blue Prints and full instructions. 

DOMINION ELECTRIC SUPPLY CO. LTD. 
Wholesale & Retail 

110 Queen St., West., Toronto, Ont. 

"ae When writing to Advertisors please mention RADIO 
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Concluded from page 16 

until a sensitive spot is found and the pressure is varied 
until the signals are heard with maximum’ intensity. 
The end of the wire should be elipped off every few 
days to present a new surface and a thin layer of oil 
iniy be, put on the erystal to exelude moisture, A dis- 
advantage of this type of detector is that a slight 
mechanical shock may disurb the point and throw it 
out of adjustment. : 

It seems that when certain substances are placed to- 
gether in not too close contact; they have the property 
of producing a pulsating direct current when an alter- 
nating current passes through them, In some crystals 
the ratio of current flow is as high as 400.to 1, that is, 
current flows in one direction 400 times as easy as in 
the opposite direction, This reetifying action takes 
place between the galena evystal and the fine copper 
wire and the high-frequency currents generated in the 
receiving circuits pass through this erystal’ rectifier, 
in part at least; and the resulting pulsating direct cur- 
rents flows through the windings of the telephone re- 
ceivers and affeets the diaphragms, P 

There must be some kind of apparatus to change the 
audio frequeney current into sound and the telephones 
serve this purpose, “The magnets of the telephones are 
wound with very fine silk-covered or enameléd copper 
wire so as to get the greatest number of turns in the 

_ smallest possible. space and the resistance is anywhere 
from 1000 to 8000 ohms, This makes an extremely sen- 
sitive device which responds to very small currents, ” 

A small fixed condenser, that is, one whose capacity 
ix fixed, is usually shunted across the terminals of the 
phones. The impedance of the phone windings is con- 
siderable and the condenser serves as a’by-pass for the 
radio frequency current, the-detector and phones being 
connceted in series, but the audio-frequeney pulsating 
current passes through the phone winding. 

There ave a number of these ‘erystal’’ home receiv. 
ing sets on the market to-day and they are satisfactory 
for loeal reeeiving, These sets usually. consist of a 

_. variuble induetanee, a erystal detector and phones with 

—_ 

fixed condenser, The inductance consists of a single 
‘aver of wire with taps brought out to switch points 
‘so that more or less turns can be used as desired, 

Anyone, with little trouble and less expense, can con- 
struct a portable receiving set which will enable them 
to reecive music or code signals, Hang about 75 feet 
of bell wire out of the window for an aerial and use 
the radiator dr water-pipe for a ground. ; 

To make the most simple kindsof portable set get 
the following material: ; 
i A cardboard or wood box three inches square by two 
hiwh. 2 
: An empty spool %4 inch in diameter by 114 inches 
ong. 
| Enough No, 28 or No, 80 insulated copper wire 
wind one layer on the spool. 

- A small battery clip to hold a piece of tested galena. 
Two or three inches of No. 86 bare copper wire. 

Mount so that one end rests lightly on the galena. 
Three binding posts, 
One pair 2.000 ohm Murdock phones. hes 
Connect the aerial to one end of the spool winding 

bo 

_and the fine wire to the other end, The second end of 
the fine wire rests on the galena, Connect the clip to 
eround and shunt the’ phones around the galena. 
Wicele the free end of the fine wire around on the 
ralena, 
Radio (U.8,). 

practical telephone_receiver construction. 

You will be surprised!—H. A. Bveléth, in” 
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AERONAUTICAL DIGES! 
Moving pictures have been taken at|Camp Borden 

showing details of the training of officers and men from 
the very beginning of the course to its completion. ‘These 
pictures are to be shown in all the moving picture thea- 
tres throughout Canada, . \ 

It is rumored that the Minister of Militia at Ottawa 
_ has been making very extensive inquiries throughout the 
country. to find out Whether an amalgamation could be 
made tinder the Department of Defense at Ottawa of all 
the Naval, Military and Air Force units. eat 

Should this be maintained the views of the local airmen 
here are that this could be undertaken by the Air Force 
(see January,gl921, and July, 1921, issues of Aviation & 

« Wireless News). . 
2, That the Air l’orce should be maintained, as a unit 

“force, but for:the purposes of administration hould be 
-amalgamated with the Naval, Military and N, I.M.P, 

3. That there shauld be a school for boys and young 
men, who should be between: the ages of 16 and 21, to 
train them as mechanics, ‘These graduates would be use- 
‘ful in civil service or in time of war would form a reserve, 

4. New blood for officers should be recruited from the 
universities of Canada and méet for four months each 
summer, for three years for training in flying, 

5. These flying schools should be located at convenient 
centres througrout Canada, and if necessany the machines 
‘could be moved from one school to another as required. 

_ 6,"hat we need permanent instructors for officers and 
men = d \ 

: \ 

AUSTRALIAN AIR FORCE ; 
* 

‘A statement was issued recently indicating the curtail- 
ment in the activities of the Royal Australian Air Force 
consequent upon the reduction of the Defence yote. Gen- 
erally speaking, the formation of an air force for defence 
purposes in Australia has been made possible only by the 
generosity of the Imperial. Government in forwarding 
gifts of equipment, The present policy in building up the 
air force is to endeavor, as far as possible, to supply air-. 
craft to enable the fullest measure of co-operation to 
exist with the naval and military forces, Unfortunately, 
as matters_now stand, these activities will have to be cur- 
tailed in miany directions. Y Pataca 

Negotiations are still proceeding for the purchase of a 
site on Sydney Harbor for a seaplane base, Owing to the 
generosity of the British Government, the Australian Air 
Force obtained many modern aeroplanes and seaplanes of 
various kinds. These include six Fairey 3D seaplanes, 
which are not in use at present. | 
A plan is being prepared by the department for the 

training of citizen forces in all branches of flying, with 
the exception of seaplane work, It is unlikely, however, 
that this scheme will be brought into operation for some| 
time.—Sea, Land and Air. ra 

NEW KELLOGG PRODUCTS 
The Kellogg Switchboard and Supply Co. are making 

a head set which is claimed to be as efficient as it is light 
in weight and small in size. ‘The shell is non-metallic and 
encloses all terminals, The cap is of the most approved 
design, the concave surface being the result of years of 

When two 
people desire to use one set or one receiver each in listen- 
ing, the head band is instantly removable and as equally 
éasy to replace when desired, 

7 ) 


