
| “LOCAL” 
RADIO 

SET 

$ 3.0.00 
| Complete with 

Phores 

Clearest Tone 

Radio apparatus. 

“BRANSTON “QUALITY” RADIO APPARATUS 

The world wide repu- 
| tation of Chas. A. Bran- 

ston, Limited, for the 
highest “quality” electro- 
medical apparatus, now 
stands behind their 

CHAS. A. BRANSTON, LIMITED, 355 Yonge Street, Toronto, Ont. 

AND 

ACCESSORIES 

A highly efficient Home 

Radio Set. 

ready to attach to aerial 

complete, 

"Made in Canada’ and 

specially designed for 

Canadian home use 

Orders filled according 

Order to date received 

your set now 

Branston 

Radio 
are made in two sizes, 

“Local” and “Long 

Distance.” 

oi Quality . 

Receiving Sets 
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Wireless Amateurs Attention ! 

Here is Your Chance to Buy Lateral Wound Coils for 

Receiving Broadcasting Music at Half Price 

Now is your time to Take Advantage of This Special Offer 

Turns Appr. Wave Price Turns Appr. Wave Price 

25 130— 375 $0.50 ; 325 1375— 4500 
35 180-515 ‘ rue) as 400 2050— 6300 
50 240— 730. ‘ 500 3000— 8500 
75  330—1030 i : : 600 4000- 12000 

100 450-1460. 750 5000- 15000 
150 660—2200 . 1000 6200—19000 
200 930—2850 1. Se 1250 7000—21000 
300 1550—4800 1. 1500 8200—25000 

Bakelite Plugs with Band and Screws 60c 

Note Our SPECIAL Prices in Knock Down Receiving Sets 

Knock-Down Short-Wave Set (not wired) es $27.00 

Knock-Down Multi-Wave Tuner and Detector ... $35.00 

Knock-Down Multi-Wave Tuner and Two-Step Amplifier .. $55.00 

Knock-Down Two-Step Amplifier (not wired)... .. —..._-$35,00 

Send for Our New Price List. 

787 Queen St.W. J. M. P AQUIN Toronto, Ont. 
THE ELECTRICAL SHOP 

When writing to Advertisers please mention Wireless & Aviation News. 
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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 onsthe 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 manufacture complete mae receiving and trans- 
mitting sets and other radio equipment. 

This means protection for the dealer who sells and the buyer who uses radio sets that 
are made by us. 

SECOND. We chose our radio engineers from among the best and placed them in 
charge of a well equipped laboratory (the only one 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. 

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 production costs would be low and the demand for our apparatus 
properly looked after. 

This means to the radio dealer 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 equipment the best that can be bought at prices that 
are right for this quality of radio apparatus, 
wr 

Write for bulletins. wv 

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 

When writing to Advertisers please mention Wireless & Aviation News. 



4 WIRELESS & AVIATION NEWS 

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 vo id 
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 
Grade XX Black was used by the United States iii thes STANDARD of the WORLD 
Government during the War for this purpose. ; 

THE CONTINENTAL FIBRE COMPANY, Newark, Del. 

Canadian Representative : 
HENRY ENGINEERING COMPANY, 89 Wellington Street West, Toronto, Ont., Canada 

Mr. Amateur ! 
Do You Know that 

Ghe 

HOMCHARGER : 
Absolutely Noiseless 

Will perform a Double service in your Wireless Batteries— 
radio set ? At Last 

In addition to charging your “A” battery You know how irritating those hissing 
and keeping it in good condition, the Hom- aoe become when receiv- 
charger can be used to light the filaments of } Now ‘they are a:thiag ofthe pant, ‘The 

Val : . is Manufacturers of Reliable Wireless Batt- as many as 4-UV202 Radiotrons in par eries have discovered the secret of making 
allel, directly off the 110 va.c. Why not Wireless Battery thatia absolutely noise- e - ; ; less, will give st capacity for kill two birds with the one stone ?—Think the lowest price in actual hours of service. 
it over, and th You can easily prove this by ordering a set 2 _ of Reliable Wireless Batteries from your 

Write for Balletin 628A Seen ar eiwend Deller, apd attacking 
: Manafactared only by * 

POWLEY & MOODY, LIMITED The Dominion Battery Co.,Limitea 
Goad Building, 105 Bond St., Toronto, Canada MONTREAL - TORONTO - WINNIPEG 

When writing to Advertisers please mention Wireless & Aviation News. 
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For Your Wireless Receiving Set 
nN 

LONG LIFE 
PERFECT INSULATION 
NOISELESS OPERATION ‘ , 3 * 
HIGH VOLTAGE B Battery have established its superiority. You'll 

MAINTENANCE 

—these distinctive features of the Eveready Wireless 

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 

Wireless Battery. Standard- 
ized for use in U. S, Signal FLASHLIGHTS AND BATTERIES 
Corps Aviation Section. 

EVERY WIRELESS OPERATOR HAS USE FOR AN EVEREADY FLASHLIGHT 

TheElectroplax Company, Lu. 
Canadian Manufacturers 

Redmanol 
Condensite 

Bakelite 
Thermoplax 

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

Factory—Mount Dennis, Ont. 

‘When writing to Advertisers please mention Wireless & Aviation News, 
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Now that “Radio” is the 
Magic Word 

The Radio Station, Sixth Floor of the 
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 supplids. The Concerts 
are given daily 4 to 4.30 p.m,, and Satur- 
day at 12 o'clock to | 2.30. 

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 for Receiving sets. A 
full line of Crystal sets at various prices. 
Pay a visit to this department for your 
supplies. 

“T. EATON Counce 
TORONTO CA NADA 

Prompt Shipment 

Radio Apparatus 
and Parts 

Mail us your order from your Catalogs. 

CANADIAN WIRELESS & 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 
for only 

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 Ave., N.Y.C, 

When writing to Advertisers please mention Wireless & Aviation News, 



WIRELESS 

“PITTSCO” iS, 
Specializing on ‘RADIO Ou 

CORPORATION'S” Products. 

AMPLIFYING TRANSFORMERS 
No, P-1 General Radio, semi-mounted- ---~--- $5.00 

No, 60 Chelsea, somi-mounted oe 
No. A-2 Acme, semi-mounted | ------ 

ANTENNA WIRE 
“Pittsco” No. 14 hard drawn copper (80 ft. per ‘i 

Ib. Sanne sak = er 
2.25 

B “Pittsco” 7 strand N 01 
500 ft. 4.00 
1000 ft. -- ans 7.50 

“Pittsco” 7 strand No. 20 phosphor bron 02 
B00 fb aeons 7.50 

ANTENNA INS . 
No. P-1 Electrose ball insulator -.. - 35 

No. Electrose 4 inch strain ins » 45 

No. P-8 Electrose 10 inch strain insulator_ 15 

“A” BATTERIES (Storage Batteries) 
Yale 6 volt, 60 ampere-hour. 
Yale 6 volt, 80 ampere-hour. 
Yale 6 volt, 100 ampere-hour_- 

Note.—These batteries are shipped carefully 
crated and fully charged ready for use. 

“A” BATTERY RECTIFIERS a 
No. P-1 Tungar, 5 ampere type, complete with F 

bulb ..------------.----------.0---=--=<-- 
No. P-2 Tungar, 2 ampere type, complete with 

bulb Lmvapaommare acer IBMO 
No. P-3 FF Battery Booster, 5 ampere type-_-. 15.00 

“B” BATTERIES . 
No. 763 Eveready, 22. 1.75, 
No. 766 Eveready 

22% volts ~ 3.00 
5.00 No, 774 Eveready, 

12 PARK SQUARE 
Woolworth Building, 

Providence, R. I. 

Quote 

i The present tremendous demand for Radio Apparatus has 
tically made it impossible for us to render our usual SERVICE. 
Reasonably prompt delivery however can be made on the items listed. 

3 STORES 

& AVIATION NEWS 

RADIO APPARATUS 
Distributors of Reliable Radio Apparatus to Schools, 

Colleges, Radio Clubs and Experimenters 
All Over the World ! 

“PITTSCO" 

NOW HAS THREE STORES ! 

SEND US YOUR ORDERS. 

rac- 

CRYSTAL RECEIVING SETS 
Acriola, Jr, Westinghouse, complete with tele 

phones =. bees di erga 25.00 
Every-man's DeForest, completo with telephones @6.00 

CONDENSERS (Variable) 
No. 1 Chelsea, fully mounted, .0O1 Mf 5.00 

» 2 Chelsea, fully mounted,”,0025 Mf____ 4.50 
Chelsea, unmounted with dial, .001 Mf 4.75 

4 Chelsea, unmounted with dial, .0005 Mf 4.25 
Murdock, fully mounted, .001 Mf. 

No, Murdock, fully mounted, .0006 Mf..-_.. 4.00 
No. 3660 Murdock, unmounted without knob and 

dial, 001 Mf_- “ ee 
No. 3680 Murdock, unmounted without knob and 

dial, .0008 Mf.-_-.---.__. a —— 3.25 

JACKS (Radio Type) : 
No. P-1 Open circuit ws ae o 
No, P-2 Closed circuit 
No. P-3 Two circuit : 

LOUD SPEAKERS 
Arkay, horn only, satin finish ____ ae 5.00 
Federal Pleiophone, complete with phone 14.00 

PLUGS 
No. 34-B Firco, round type _____- a 2.50 
No, P-1 Western Electric ~__-___- se, FAD 

SOCKETS 
No. 156 General Radio, improved model 1.50 
No. P-1 Chelsea Be teamios - 1,00 
No. P-2 Clapp-Eastham, bakelite type 1.00 
No. UR-542 Radio Corporation 1,00 

TELEPHONES 
No. 56 Murdock, 2000 ohms a 5.00 
No. 56 Murdock, 3000 ohms ____ 6.00 
No. 2A Stromberg Carlson, 2000 o) 7.50 
No. P-1 Holtzer-Cabot, 2200 ohms _ 8.00 

Let “PITTSCO” fill your orders for any of the above items. 
Our SERVICE on these at the present time will please you. 

- F. D. PITTS CO., Inc. 
BOSTON, MASS., U. S. A. 

276 Worthington Street, 
Springfield, Mass. 

When writing to Advertisers please mention Wireless & Aviation News, 

4.50 ¥ 

4.00 wy 
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Radio Concerts and the “Novice” 
To say that Radio is “sweeping” thé North Aimerican 

continent is to most people to-da merely a-repetition of 
something they already know. The statement, however, 
warrants consideration if only by way of preparing suit- 
able answers to any of the hundreds of questions that are 
being asked, Is it only a fad? How long will it last? 
What does it cost? What do you require? and so on, 
ad infinitum, - 
_ Radio in itself is not the “new” thing most people 
imagine, Years ago some, at least, of the various theories 
which | go to make up present day Radio science were 
worked out in the laboratories of various Old World 
scientists. It remained, however, for Marconi, some 
twenty years ago, to combine these laboratory ideas and 
to give to the world its first conception of the commercial 
possibilities of “wireless” or “Radio.” Since then and up 
tll the Great War the development of the new science, 
though full of historical and technical interest to. the 
scientific investigator, did not bring out any points which 
would tend to make it generally popular, 

The huge concentrated effort made necessary by the war no doubt advanced the “coming” of Radio by some 
fifty years. As soon as Government restrictions were 
removed after the end of the war, the number of ama- 
teurs and experimenters grew ve rapidly. Of course, 
what fesed to increase its popularity was Radio-tele- 
phony as opposed to Radio-telegraphy. Even then, many 
did not expect so soon the great demand for Radio sets, 
But the 1 ie broadcasting stations came into being, and 
the Radio’ manufacturers, caught unprepared, were swam 
sent rush, talked with several large Radio manufacturers. They practically all ‘agreed that good business was’ in 
Store for them, but 
hence,|or at least one year. However, “Radio” was too : Neth be kept back. To-day there are millions of dol- 
lars invested in it. Its momenttim has ‘probably done more than anything to move again the wheels of indus- 
teys | 
‘Radio has passed its term of approbation, it has re- 
ceived the. popular approval and now takes its. place, not 

with orders, ‘Dhe writer, just prior to the pre-. 

in the future—perhaps two years ~ 

asa luxury, but as a necessity in the advancement of 
civilization, Its bright future is assured, Only the trend 
of its development reniains to be worked out. It has its 
own field and will probably not fulfil all the fantastic 
hopes held out for it by some. But the atomobile has 
not replaced the railway train, Radio, howe¥er, no doubt 
possesses possibilities of entertainment ani instruction 
not yet comprehended even by those who are most 
familiar with present wireless developments, 

The man on the street now wants to know how he can- 
hear these Radio concerts, etc., that everyone is discus 
sing. Here he is absolutely at a loss. Much of the Radio 
advertising in the past was meant to appeal only to tlie 
amateur who had already delved into the supposed mys- 
teries of the game, ‘The public -are further led astray 
and confused by the publication of articles citing cases 
of freak reception, One almost: wonders who will be the 
first to tell of an enthusiast who wet his finger, held. it 
up, and “received” ‘Ecisco from Buffalo, ‘Transmitting 
and receiving by Radigiis, in one sense, merely a question 
of power. used at the transmitting station*and the sensé 
tivity of the receiving set, If you want to take a number . 
of good pictures you buy a camera with a good lens, a! 
though perhaps once you would get a very good:resnlt 
with a cheap camera, So with a Radio receiving set the 
cost increases with the sensitivity, You can buy complete 
receiving sets from about thirty dollars to two hundred 
and fifty. In comparing prices do not, be led astray by* 
sets which appear to be cheap, but are really onl¥ incon 
plete and perhaps more expensive in the long run, . 

Complete receiving sets are what most men in the 
“novice” class require. For such they are after all tle. 
cheapest and most satisfactory. Parts to be assembled: 
are for the amateur who has time and inclination for 
experimenting. Here, again, the public are often led 
astray by reports of some alleged “novice” who, at the 
cost of some ten dollars and three hours’ time, construct- 
ed a set with which he heard the Eiffel Tower. The 
fishing season is here again, but it is now outclassed by 
Radio as a producer of “big ones.” The complete Is 
celying set is the one for the average “novice,” 

i. 
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Protection of Home, Self, and Radio Set Against 
Danger from Atmospheric Electricity 

By G. K. Thompson— Radio Superintendent of the Amrad Company 

Part I, 
If Four radio installation is not already installed ac- 

cording to tegulations, you should attend to the matter 
at once. ‘The regulations are in force the year round and 
should be complied with as far as possible. That they are 
not complied with is a well-known fact, but this negli- 
gence means that, after the first thunderclap, thousands 
of people will storm dealers in radio equipment for pro- 
tective devices and their meagre supplies will be exhaust- 
ed Within a few hours. 

One of the first questions which comes into the mind 
of the would-be radio user concerns lightning. “Will my 
antenna attract lightning and cause my home. to be 
struck?” he asks, To the general public wireless and 
lightning seem to be twin brothers,—probably because the 
manifestations of both are uncanny and mysterious. 
Hoisting a radio antenna over your property does not en- 
danger your dwelling, your instruments, or your family 
if a few simple precautions are observed. You have never 
felt apprehensive over the presence of the telephone wire 
rinning from the pole on the sidewalk to your ‘house. 
You do not regard the bell wire circuit running from the 
front door to the kitchen as a lightning conductor, nor 
have you been nervous over the presence of a wire 
clothesline in your back yard, the tin roof over your head 
or the metal gutters and leader pipes. All these common 
and familiar metal surfaces and conductors will convey 
electricity from point to point. The average radio an- 
tenna differs very little from thése other conductors and 
objects, and insofar as lightning is concerned the ‘radio 
antenna is muci less likely to be struck during a heavy 
thunder storm. ¢ 

Let us consider the electrical action which takes place 
in the antenna before and during a summer thunder 
storm, ‘There is always-a certain amount of atmospheric 
electricity present in the air. In cold weather the amount 
is very slight’ and manifests itself in the radio set by what 
is familiarly known as static. Whenvwarm weather 
comes atmospheric electricity is generated in much larger 
quantities. ‘The intense héat of the summer sun evapor- 

» ates the moisture on:the surface of the earth and water 
from ponds and lakes very rapidly. This evaporated 
moisture or vapor, becoming heated, rises to the upper 
atmosphere, and upon reaching the higher levels where 
the temperature is lower, the water vapor condenses into 
minute drops of moisture and forms clouds. Each mois- 
ture particle becomes charged with a very small amount 
of electricity.. As the moisture particles in the upper air 
become more dense the particles crowd together and one 
‘particle combinés with another. “This ‘combination in- 
creases the electrical charge on each particle until finally 
a thunder cloud is. formed which is very highly charged 
vith electricity. z 
It is a known fact that when thunder storms are in 

‘formation electric discharges occur within the cloud. 
These discharges are popularly known as sheet lightning, 
Every time such a discharge takes place, radio waves are 

“emanated and,these waves impinge upon your antenna, 
causing a sharp crash or crackle in the telephone receivers 

bubble 
taking 

* .@ thunder cloud must be regarded as a huge 
containing electricity, Discharges are constantly 

4 ‘ 

place within the bubble and increasing in size. When a 
certaiM, critical point is reached, the bubble bursts, the 
pent-up \electricity discharges in one swoop to the earth, 
and we hear a mighty thunderclap. If this lightning bolt - 
strikes within one-half mile of your antenna, considerable 
current will be induced in your aerial system, This in- 
duced current will pass harmlessly to the ground and you 
will be unconscious of its presence if you have taken the 
proper precautions, 

Let us consider the great bubble once more. If we 
prick tiny holes in this bubble while it is in process of 
formation, the pent-up electricity will gradually discharge. 
If we prick enough holes in the bubble, the electric charge 
may leak away so fast that the quantity of pee | 
within may never reach the point where the bubble wi 
burst. The function of the common lightning rod and the 
properly grounded or protected antenna is to prick holes 
in the great electric bubble in the sky, and convey its 
charge silently to the ground, For this purpose the aver- 
age radio antenna is exactly as effective as the lightning 
rod, ‘ 

“What will happen if a lightning bolt actually strikes 
my antenna” is a familiar question, Let us consider the 
nature of a lightning bolt. The heavy thunderclap which 
attends its appearance gives the impression of tremendous 
energy. It is trve that lightning is destructive, but as a 
matter of fact its bark deceives one of its might. The 
average lightning bolt contains about as much energy as 
represented in a pint of gasoline. The only difference is 
that the energy of lightning is exerted instantaneously. 
Take, for instance, a.cupful of gasoline and ignite it under 
a sauce pan containing a tallow candle. The heat of the 
burning gasoline will melt the candle. The phenomenon 
is silent and harmless, Take another cunful of gasoline 
and dump it into the gas tank.of the family flivver, crank 
up. and drive thirty miles an hour, head-on into a concrete 
wall. The effect is startling. Even Henry himself could 
not.put together the remains and make them rattle once 
more, yet the energy involved was no more than that 
necessary to melt the tallow candle. The essential differ- 
ence lies in the fact that in the first case the energy was 
released pradvally, and in the second case the energy was 
released instantaneously, A bolt of lightning represents 
an electrical collision, This accounts for its many strange 
antics, such as stripping the soles from shoes of persons 
struck, smashing crockery, or ripping off the wall paper. 
The average lightning bolt never plays according to 

Hoyle, and if it does ever strike your antenna it will 
probably not follow the direct low resistance path to 
groum! which you have carefully provided, but instead 
amay jump to the chicken coop, causing the feathers to 
fly, or wreck the gas stove or refrigerator. ‘The light- 
ning, if it ever strikes, will be blissfully oblivious to the 
fact that you ever had a radio set or antenna or ever 
thought of having one, You may have a fine nickel-plated 
bumper on the front of your automobile, but if you col- 
lided with a locomotive going 60 miles an-hour, it would 
che difficult to find the remains of the car let alone the 
cnickel-plated bumper, 

Part I. 
‘So far as your radio installation is concerned, you 

should harbor no fear that it will attract lightning, 

ws 
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chances of lightning striking your home this summer are 
no greater than the chances last summer. You should 
make it a point, however, to install such safety devices as 
will render harmless the currents induced in your antenna 
by lightning bolts striking in the neighborhood. 
We will consider separately the precautions necessary 

to protect your home, youraal and your radio set against 
any slight derangement from atmospheric electricity, 
With your home in mind, take the followin rocedure : 

First, install a lightning switch or a pease 2 short gap 
of approved design. Avoid the purchase of slate base 
switches, gaps, or any other devices which do not support 
the ground conductor at least five inches out from the 
wall or building. 

Second, install a ground conductor running as directly 
as possible to a good ground connection. A ground con- 
nection may be a water pipe, several galvanized pipes 
driven in the soil and connected together, or metal plates 
buried two or three feet below the surface of the earth. 
‘The water pipe connection is generally regarded as satis- 
factory and sufficient, The ground conductor running 
from the lightning switch or grounded short gap to the 
earth connection must be of sufficient size to conform 
with the regulations, which specify that the periphery of 
such a conductor be at least three-quarters of-an inch. 
To comply exactly with the specificdtions you should use 
a No, 2 copper wire, copper tubing one-quarter inch out- 
side diameter, or copper ribbon three-eighths of an inch 
wide, Of the three, copper ribbon is the least expensive. 
The ground conductor must clear the wall of the building 
at all points by at least five inches and should he mounted 
on insulators which provide this amount of cleatance, All 
connections should be soldered. 

Third, have the installation approved by your local in- 
Spector, so that in case any damage to the building by 
lightning ever comes to pass, the validity of the radio in- 
stallation will not be questioned. i 
Many people are at a loss to decide between a lightning 

switch ‘and a grounded short gap. Both of these devices, 
properly constructed, are approved by the National Elec- 
ae ee Let us compare the merits and demerits of 

th, | 
The lightning switch costs more to buy. It must be 

operated) manually to provide the proper protection, but 
when thrown to the grounded position it provides a more 
positive protection than the grounded short gap. With 
the lightning switch in a clesed position, a heavy electric 
surge induced in the antenna by. a bolt of lightning strik- 
ing nearby, will Ra swiftly to ground, and damage to 
your property will be a very remote possibility indeed. 

The inded short gap costs less to buy and its opera- 
tion is automatic, Tt does not, however, discourage a 
discharge from entering the building, as the wire leading 
to the raaivin set is permanently connected directly to 
the antenna. When a grounded short gap is employed, 
high potentials are often built up within a receiving set 
when a thunder storm is in progress and the insulation 
within the set is subjected to heavy strains, On the other 
hand, if one must operate his set when a thunder storm is 
in pi s, it is safer to operate it when connected to a 
grounded short gap than when connected to a lightning 
switch, | z | : 
.. We will now consider the protection of the radio set 
itself against possible damage from heavy electrical dis- 
charges. | The best precaution to follow is to disconnect 
antenna and ground lead wires from the terminals of the 
set before the thunder storm breaks, If you do not care 
to di the set, a ected gap should be purchased 
and connected across the antenna and ground terminals the 

on the instrument. A substitute for such a gap can be 
provided in the form of a burnt out flash light balb 
screwed into @ miniature base, the terminals on the base 
being permanéntly connected to the antenna and ground 
terminals on the receiving set, If the latter terminals are 
mounted close together a discharge gap may be provided 
by clamping two ordinary sewing needles in the terminals, 
sepprating the points by the thickness of a pecs of paper 
For maximum protection, however, complete disconnee 
tion of the receiving set from antenna and grotnd connec 
tions is advised, 

As for self protection, we again emphasize the remote 
possibility of a personal encounter with lightning due to 
the existence of radio equipment in syour home. For 
safety's sake, however, respect these few don'ts and you 
need never suffer discomfort, 

Don't attempt to operate the set while a local thunder: 
storm is in progress. You can hear nothing but static dis- 
charges anyway, the elimination of which are entirely be- 
yond your control. 

Don't touch the ground wire or the antenna lead wire 
while the storm is in progress. 

Observe these precautions also: If you use a lightning 
switch, throw it over to ground before the storm strikes. 
Do not touch the switch whil@the storm is in progress, 
even though it may not be set in the, grounded position 
Keep the window next to the lightning switch or ground- 
ed gap closed until storm is over. If your ahtenna lead 
wite is brought in under the window without any insu 
lating tube, disconnect it from the receiving set and throw 
the free end out of the window until the storm is over. 

There is much criticism of the present regulations re 
specting protective devices for the radio antenna. In 
many instances it is impossible or_at least impracticable 
to comply with all the specifications in) the regulations 
Some of the requirements serve no useful purpose. Others 
require the purchase of unnecessarily costly protective dg 
vices. The framers of the regulations realize alreagly that 
some revisions must be made. Meantime you should 
make every effort to comply with the spirit of the regu> 
lations as they are framed in your personal interest and 
in the interests of the community. 

The chances of you,»your set, of your ‘property ever 
being injured by: lightning are very remote. This sum 
mer lightning will play its pranks just as if radio sets in 
500,000 American homes were undreamed of. If, haw- 
ever, lightning should cause damage poised is in- 
stalled, the incident will call for a scare’ head in the 
newspapers, simply because Radio at this time is so sharp- 
ly focused in the public eye. Do not, through neglect, be- 
come involved in sensational reports: which only encour- 
age the false belief that radio antenna attract lightning. 

The telephone company installs its instrument in your: 
home with simple, inexpensive, apprpved protective (e- 

“vices. But you are warned not to use the telephone dur- 
ing.a thynder{storm. Regard thé use and installation of 
your radio in€xactly the same way and you will be as safe 
as a cricket in the Mammouth Cave. ae 

Picture of gentlemen 
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ELECTROLYTIC RECTIFIERS” 
Abstract of a paper read before Radio Research Club of Canada by H. H. Moor, 

and including subsequent discussion 

There is no greater influence affecting the development 
of any device than its commercial application, Let an 
article become extensively used and it will be intensively 
developed, The electrolytic rectifier, unfortunately, does 
not belong to this class, When first designed and devel- 
oped it was promised a brilliant future, but the fact that 
it had no commercial development showed that the recti- 
fier had more interest than value. 

However, the extensive use of the thermionic valve as 
an oscillator, and the necessity of a high potential d. c. 
for modulated c¢. w. transmission, has caused the radio 
engineer to put on his “thinking cap” and solve another 
problem. ‘Fhe motor generato#set, although perhaps the 
most efficient is also the most costly. The use of cells, 
although ideal, in that they give constant emf., is impos- 
sible, on account of their bulk, expense and care, ‘The 

se with whicl can be transformed from one voltage 
-to another is certainly an attraction, but the rectification 
and the “smoothing out” are difficulties that have not been 
entirely overcome, Rectifying tubes have been on the 
market some time, but their short life, the expense of 
replacement, and other factors, have not made this device 
very popular on this account, I understand that another 
rectifying tube is being placed on the market, and al- 
though it does not require a filament, nevertheless its life 
is limited, As there is an approximate drop of 100 volts 
across it, the efficiency will be low on low voltages. 

The electrolytic rectifier, or the properties of certain 
electrolytic systems to have a much higher conductivity 
in one direction than in the other, is an, old phenomenon. 
As is so often the case, this old phenomenon, in the light 
of development in other fields, assumes a new importance. 
In the case of the aluminum rectifier, this is particularly 
true. Its, very low cost and its extreme simplicity and 
ruggedness have made it very popular, especially in ama- 
teur circles, as a rectifier of alternating current. in spite 
of its. very doubtful efficiency, 

Before taking up the subject of the aluminum rectifier, 
I propose to sketch in a hasty manner the theory of elec- 
trolytic dissociation in solution. - 
We are all familiar with the fact that most substances 

dissolve in water, but we seldom stop to consider why a 
solution of common salt will conduct electricity, while a 
sugar solution will not. The former we term an electro- 
lyte, the latter a non-electrolyte. 

It can be shown, by physical chemical means, such as 
elevation of boiling point or depression of freezing point, 
that when acids, bases and salts dissolve in water, some 
of the dissolved substance is broken up or dissociated, 
the products of this dissociation being called ions. These 
ions bear a charge of electricity, the metallic and hydro- 
gen ions having a positive charge, the ions of acid radi- 
cals and of “hydroxyl” being negative, It is due to these 
ions that a salt solution, or more generally, an electrolyte, 
is a conductot. In a graphic manner this is what hap- 
pens _— 

Sugar—dissolved sugar, 
Salt—dissolved salt—dissociated into fons, 
The common properties of acids, such as their sour 

taste, their action on metals and on blue litmus , are as- 
cribed to the action of the hydrogen ion, Concentrated 
sulphuric acid, due to the absence of hydrogen ion, has 
no action on iron, ete, 

Similarly, the common properties of bases are dye to 
the hydroxyl group—OH. 

By a weak acid, such as boracic acid, or a weak base, 
we mean one that is only slightly dissociated. 

~ Water is dissociated, very, very slightly, yielding hy- 
drogen ion and hydroxyl ion, so that it is as much (or as 
little) an acid as a base. 
What happens when two wires, connected to a battery, 

are dipped into copper sulphate solution? We all know 
that copper plates out on one wire, while the other wire 
dissolves. 
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In the copper sulphate solution, we have ions bearing 
either a positive charge or a negative charge of electri- 
city. We know that unlike charges attract. Thus, the 
positively charged copper ion is- attracted to the negative 
wire, gives up ite charge, and becames metallic copper 
‘The negatively’ charged sulphate ion is attracted to the 
positive wire, uniting with some copper (if it is a copper 
wire) to reform copper sulphate. . , 
When we come to consider a system having aluminum . 

as anode, it-is not so beautifully simple, As before, the 
negative chafged acid radical is attracted by the anode, 
and probably an insoluble aluminum salt is formed. But, 
according to Messrs. G. E. Bairsto and R. Mercer (Trans. 
Faraday Soé., Vol. 7), this is not the whole story. ‘They 
claim this layer is a good conductor, and that the peculiar 
property of the aluminum anode is due to the formation 
of a thin gas layer, probably oxygen, possibly in the liquid 
state. ‘This gas layer is in the order of 1 x 10-* ems. thick, 
the thickness depending on the voltage but independent 
of the solution. The outer layer, of course, depends on 
the solution. It is likely that this outer layer protects the 
inner insulating layer. 

Investigators found out that there existed an upper 
limit to! the voltage, above which the current increased 
rapidly with increased voltage. This limit varies with 
different solutions, as is shown by the following table :— 

Sodium Sulphate (Glauber’s Salt) .. 
Ammonia Hepta Molybdate (NH,), Mo, O,,, 245.“ 
Ammonium Bicarbonate, NH’, HCO, ... . 425 
Ammonium Hydrogen Phosphate (NH,), 

¢ Opts. = 
Ammonium Citrate . 
Borax .. 

Since| this insulating layer is formed only on that part 
of the,electrode which is submerged, at the surface of the 
electrode there is a tendency for sparking to take, place 
between the unprotected metal and the solution. ' This 
results in unnecessary heating of the solution, large leak- 
age current with low efficiency, and corrosion of the alum- 
inum. It is therefore of the utmost importance that the 
electrode be protected at this point. If a wire electrode is 
being used, a piece of glass tubing might be slipped over 

5 
bi. 
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the wire and the space filled up with wax, Perhaps sev- 
eral thick coats of a water-proof varnish may be suffi- 
cient, or simply dipping in yeh or sealing wax. If a 
bi spark electrode be used, & piece of tight-fitting rub- 
bek tubing may serve. 

Unfortunately, this insulating layer that forms is not a 
perfect insulator, thus.giving rise to the so-called leakage 
current. The magnitude of this leakage current depends 
upon :— 

. The dissolved salt. 
The temperattre.* 
Concentratidn of solution. 
Purity of solution. 

5. Length of time of formation. 
6. Voltage of formation. 
*Centigrade scale used throughout. 
The effect of the first two, fe., the salt used and the 

temperature, is shown in Fig. 1. These curves show that 
at low temperatures ammonium tetraborate is the best 
salt. Ammonium Bicarbonate is very good, but at 55 de- 
grees its behavior changes. At this temperature a solu- 
tion of Ammonium Bicarbonate starts, to effervesce, giv- 
ing off carbon dioxide, forming ammonium carbonate. 
2NH, HCO,—(NH,), CO, + CO, + iho. 
Fig. 2 shows that at low temperatures the concentration 

has little effect. However, the saturated sdlution is seen 
to be the best. Sk 

The influence of impurity is clearly shown in Fig. 3. 
The length of time taken to form the anode is seen to 

have a marked effect on the leakage current, as is shown 
in Fig. 4. 

These temperature-leakage current curves follow a law 
of the form :— 

Log i = Log A + a8. 
This is nicely brought out in the curves in Fig This 
set of curves also shows that a decided advantage is to be 
gained by forming the anode at a higher voltage than that 
at which it is to be employed. : 

It is perhaps unnecessary to suggest that pure aluminum 
be used. “I have been told by the Northern Aluminunt 
Company that aluminum for electrical purposes (that is 
for conductors, etc.) can be obtained 99.5% pure, the im- 

4 

Ea 

purities being silica and iron. This should be very satie- 
factory. Often after an aluminum electrode has been 

, F ? 
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used some time, brown or black spots appear. These 
spots are probably due to iron; they seem to be without 
effect on the electrical action. Wire seems to wear more 
evenly than plate, probably due to the altered crystaline 
structure of the latter. 

The cathode should be free from metals which form a 
soluble salt with the acid radical, for when the aluminum 
is cathode, i.e,, the rectifier is passing current, these metals 
will dissolve, to be plated out later on the aluminum. This 
will certainly increase the leakage current. A good grade 
of lead (chemically speaking) may be used. If there be 

* any doubt as to the purity of the lead, carbon should be 
used; the use of the latter is always to be preferred. 

The solution should be made up of pure chemicals. ‘The 
effect of various impurities has already been pointed out. 
If commercial borax is being employed, it will be far 
from pure. Purification may be performed by dissolving 

+ ‘as much as possible in a little boiling water, filtering hot if 

ae 

* monium phosphate, 

necessary, to remove undissolved foreign matter, and then 
setting aside the solution to cool. Crystals of a borax of 
a high degree of purity will settle out, and should be col- 
lected. The mother liquor containing the dissolved im- 
purities had better be discarded. 

‘The solution must not be alkaline, as an alkali will 
attack the protecting covering: provided by the aluminium 
compound formed around the aluminum anode. If the 
borax solution tests alkaline, phosphoric acid: should be 
added till acid, Chromium salts, such as potassium bi- 
chromate, raise the critical voltage, particularly in the case 
of borax. ‘The addition of phosphoric acid, and of bichro- 
mate will also improve the conductivity, .. , 
Ammonium phosphate is preferred by many, and may 

be prepared by neutralizing glacial or ‘syrupy phosphoric 
acid with strong ammonia, It should not be alkaline. 
Sodium phosphate is of but little value. The ammonium 
phosphate solution is an excellent culture medium for 
micro-organisms, which, in time, will decompose the am- 

To guard against this, it is better to 
add a little phenol (carbolic acid) to the ammonium phos- 
phate solution, After a solution has been used some time, 
a white precipitate, an aluminium salt, settles out on the 
bottom: This should be removed before it reaches the 
plates. 

The losses in the rectifier are due to three causes :— 
1, Ohmic drop. 
2. Leakage current. 
3. Loss due to counter emf. 
‘The first varies inversely as the area.of plates; the 

" second directly as the area of the aluminum plate. 
It is a difficult matter to state what size plate should be 

used, as it depends on too many variables. It is, there- 
fore, best found by experiment. I ‘have been able to light 
a 40 watts lamp, apparently up to brilliancy, rectifying 
115 volt a. ¢., with four jars, using a piece of No. 14 
aluminum wire about 114 inches long. A current density 
of 1/10 amp. per square inch is good, but may go as high 
as two or three amps. ‘Too high a current density is made 
apparent by brilliant scintillation on the aluminum. These 
scintillations are due to the break down of the film, 
with the consequent formation of a small arc. This results 
in a high leakage current and heating of the solution. A 
diffused glow is probably characteristic of a proper cur- 
rent density, while the absence of glow might be taken as 
an indication that the rectifier functioning. Bril- 
liant scintillation will occur also when the critical voltage 
is approached. ss ; 

While on the subject of the alumintim anode, I wish to 
say a few words about electrolytic condensers. 

Consider the formed aluminum anode. We have here 
a metallic conductor separated from another conductor 
(the electrolyte) by a non-conducting film—in effect, a 
condenser. 

Unlike other coridensers, however, the capacity varies 
with the yoltage, as Fig. 6 shows, The product of capa- 
city-and voltage drops off slightly with increased voltage, 
as the following table sets forth :— 

Volts. Cap. per Sq. Cm. O.x5E. 
10 8 &1 
20 391 7.82 
30 251 7.53 
40 178 7.12 
$2 135 7.02 

50 141 7.05 
80 087 6.94 
119.5 058 691 

The capacity also decreases slightly with The 
higher the voltage, the longer the time till equili is 
reached, The following table shows this :— 

Capacity of Aluminum Anode Film. Concentrated Am- 
nionium Tetra-Borate Soln. 15 Degrees 

30° Volts / 
Hours Cap. per 8q. Om, 

1 305 
4 295 

25 255 

45 251 
95 .251 

thee 90 ~~ pe 

‘e Poo 
2 088 
3 087 

The effect of temperature on the capacity is not the 
same in all solutions. In the case of ammonium tetra 
borate solution, the capacity increases with the tempera- 
ture, and, moreover, on cooling down, some of this in- 
creased capacity persists. ~ : 

Compare ammonium hydrogen phosphate solution. An 
increase of temperature causes a decrease of capacity. 
Cooling of the solution causes a further decrease in capa- 
city. This is shown by the tables :— z 

Ammonium Tetra-Borate Soln. 125 Volts R.8.M. 
Degrees Cap. per 8q, Cm. 

15 051 
31 .053 
42 054 
61 056 
74 J 05987 

85 .0608 
88 071 
90 078 

14 
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Neutral Sodium Phosphate Soln. 29 Volts R.M.8. 
Degrees Cap. per 8q. Om. 

18 27 
35 271 
50 27 

' 60 266 
70 260 
73 .256 
76 254 

18 222 

The influence of various factors on the leakage current, 
as already pointed out, is much more marked here, as 
usually the area of aluminum exposed is larger, in order 
to obtain the capacity. 

It would be well to emphasize the importance of keep- 
ing the resistance of the electrolyte and cathode system 
down to a minimum, as resistance here will cause an i. r. 
drop when the condenser discharges. ‘This resistance will 
be lowered by providing a generous cathode, placed as 
close to the aluminum anode as possible. 

To sum™up, ammonium tetra-borate, or perhaps plain 
borax, appears to be the best salt. Use the best aluminum 
for anode. Insulate it carefully where it leaves the solu- 
tion, Choose a good grade of material for cathode, pre- 
ferably carbon. Tap water may be used, but, as it con- 
tains both chlorine ion and NO, ion, loss from evaporation 
should be compensated for by distilled water, otherwise 
the amount of these impurities will steadily rise~-A layer 
of coal ail will prevent evaporation. ‘Make sure of satur- 
ation by having an excess of undissolved salt present. 
Have'’a generous quantity of electrolyte, to keep tempera- 
ture down, Provide for natural circulation of electrolyte 
by placing the electrodes as close to the bottom as possible. 
Cut down the amount of heat generated by keeping elec- 
trodes close together. If possible, form the anode at a 
higher voltage than that at which you will use it. The 
plates can be satisfactorily formed with a. c., using a 
voltage’ of from 250 to 500 volts. Don’t discard an old 
anode, as they improve with use. When deciding on the 
number of jars to be used in series, remember that the 
maximum voltage, which is the voltage the film has to 
withstand, is somewhat higher than the R.M.S. value 
indicated by an a. c. voltmeter. One hundred and fifty to 
two hundred volts per cell is about correct. 

In conclusion, I wish to point out that none of this work 
is original, but is a synopsis of a paper by Messrs. G, E. 
Bairsto and R. Mercer, appearing in Vol. 7, 1912, of 
Trans. Faraday Soc., and another paper by Mr. Bairsto, 
in Vol. 8, 1913, of the same journal. Many very perti- 
nent remarks made by Mr. Middleton in a discussion of 
the subject at the Radio, Research Club of Canada are also 
included. I wish to acknowledge my great indebtedness 
to Prof. Burt-Gerrans and Prof. Bain of the University of 
Toronto for excellent references supplied by the former 
gentleman, and for the use of the latter gentleman’s ex- 
tensive library. 

HICKSON ELECTRIC Co., Inc., 11 Corinthian Street, Rochester, N. Y. . 
AGENTS for 3 : 

Grebe, DeForest, J. Firth, Westinghouse and Hipo Batteries. 
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It seized Jove's lightnings from on high 
And them forthwith to us did ply, 
To cheer the sad and speed the gay 
A magic witch—K D K A 

It brought the church to lame and sick, 
The current news—correct and quick 
Musician's art and actor's play— 
\ Hérmes real—K D K A 

To men of world, the market gage,— 
The measured words of learned sage. 
To sports, their contests, play by play 
An oracle,—K D K A. 

Again, to kiddies, Christmas cheer, — 
The bedtime yarns of Wiggily’s ear 
Delight and joy for them each day: 
A Santa Clause-—-K DK A. ; 

To science's serf, a source of joy, 
The same to every radio boy, 
To try the stunt, to blaze the way: 
A pioneer,—K D K A. 

E’en to gay youth, who pleasure has 
To trip the dance, it brings the jazz. 
No crank to wind, nor fiddler pay: 
A jolly sort—K D K A. 

And when kind deeds of earth are writ, 
And angel courts in judgment: sit, 
As in Abou Ben Adhem's day, 
They'll write it high—K D K A. 

AUSTRALIA'S GREATEST NEED 
A high-power wireless station similar to the New York 

Radio Central, that will enable direct world-wide com- 
munication with all countries is inquestionably Australia's 
greatest need. We are isolated more so than any other 
continent, especially in respect to communication. If the 
cables break, communication is severed until repairs are) 
effected—in the meantime all messages are held up. An- 
other disadvantage of the cable is the fact that messages 
have to be relayed so many times.—Sea, Land and, Air. 

Twenty years ago a miracle was performed. Marconi dispatch- 
ed his immortal message across the Atlantic without a connecting 
wire. To-day, after twenty years of more or less languid interest, 
the whole world has taken up the arf and by popularizing it have 
created a veritable ‘‘gold rush,’’ a condition that is without pre- 
cedent and a demand for radio equipment that the great manufac- 
turing plants have been unable to meet. It extends from the arc- 
tic to the tropic, from the Fifth avenue residence to the slums, 
from the busy man’s office to the farm. Radio is king. 

yea 
Henry Ford is going to tell ‘‘flivver’’ owners of the intricate 

methods of ‘‘flivver** operation by wireless ‘phone. The depart- 
ment of commerce Ns announced that Ford has been granted per- 
mission to ieee: a broadcasting wireless ‘phone at Dearborn, 
Michigan. His call is WWI. - 

x 
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A recejving station has been established im the Grand Central 
Hotel, St, Catharines, Untario, which claims to be the first hotel in 
Canada to supply radio music to their guests in place of the old- 
fashioned orchestra. 

Hereward Corrington will try to communicate with the 
rits’’ by meuns of radio. A large laboratery is now being equip- 
ped with special apparatus developed by Thomas A, Edison. The 
spirits that uro expected to respond are Mr, Carrington, Enrico 
Caruso, Janet Beecher and Bill Shakespeare himself. No informa- 
tion has been given as to how the spirits will be informed of the 
correct wave length to tune in on for these earthly messages. 

** spi 

Mayor James L. Key, first southern mayor to deliver an address 
by radio, spoke a message recently at The Atlanta Journal’s Radio 
station, WSB, in behalf of Henry Ford’s plans for the development 
of Music Shoals, 

Toronto city enjoys the unique distinction of being the first in 
tho records of history to use the radiophone to broadcast its propa- 
ganda, Tho occasion for the experiment was during the course of 

_ the radio concert which the Toronto. Star gave on April 7th, when 
Robert M, Yeomans, acting seerotary of the Toronto Publicity 
Bureau, gave to an audience scattered over something more than 
4,000 square miles a five-minute discourse upom the manifold at- 
tractions of the city. 

‘The Bell telephone system is planning a commercial radio tele- 
phone’ service station in each of tho large cities of the United 
States for use in long distance telephony. They will be connected 
with the wire telephone system so that ealls:may be made from any 
poiut in the vicinity of each station, ’ 

Few men have had the unique experience of Mr. Walter Seldon, 
‘Toronto, Nearly half a century ago he heard the strains of a 
violin come over Alexander Graham Bell’s first,crude telephone. 
Recently, in the Masonic Temple, Toronto, at the Toronto Star’s 
first radio concert, he hoard music coming miles through the air 
without wires, 

Mr, Seldon was a Grand Trunk operator at Caledonia in 1876 
when Graham Bell was making, at Brantford, 22 miles away, the 
experiments that gave the telephone to the world. The inventor 
used the railroad telegraph wire for transmission. They tried to 
transmit violin sounds three nights a week for a month before they 
succeeded, 

Radio Parties the Newest Fad—Among all .ages, the most 
sought for invitation is that which reads ‘‘Come Take a Trip 
Through Radioland.’’ Truly the owner of a radio outfit is the 
miost popular man of the day, 

Wireless concerts have been recognized as a therapeutic it 
by the Detroit Tuberculosis Sanatorium, which soon will install a 
complete radio receiving set in its auditorium, 80 by 40 feet in 
size. Four hundred patients will be enabled to hear the music and 
other entertainment broadcasted by large stations, 

A movement for mobilizing every civic, commercial, industrial - 
and agricultural interest. in Georgia in behalf of development of 
Georgia products was launched by the Georgia Federation of Wo- 
men’s Clubs Wednesday when proclamation by Governor Thomas 
W. Hardwick, designating the week of May 22 as ‘‘Made in 
Georgia. Week’’ was broadcasted over The Atlanta Journal’s pow- 
Wise radio station. 

Plans are under consideration to equip the Winnipeg police 
force with radiophone receiving apparatus, and it this: method of 
sending instructions to members of the force proves satisfactory 
it may be inaugurated by the Manitoba. proninelal police force. 

‘*In ten years every home will be able to tune in on universal ~ 
lectures, as well as on music,’' says a noted engineer. 

are now 6,000,000 persons ‘‘ listening in'* 
night on this continent. 

It is estimated th 

to radio programme 

The Radio Corporation of America intends to open a big 
broadcasting station in New York City, to replace the one 
down at Roselle Park, N.J., in February, 

Radio for traffic control is the latest. It was used recently at 
Croydon, England, on the occasion of the serial derby. Orders 
were relayed by wireless from a dirigible to the controlling stations 
on the ground. 

Recognizing the educational value of the radiophone when it is 
used for broadcasting concerts by distinguished musicians and in- 
structive talks on subjects of general interest, several schools in 
Georgia are considering the advisability of installing radio receiv- 
ing sets in their main auditoriums as a feature of their scholastic 
courses, 

Industrial 
Digest. 

The Finger on the Pulse of the World. The Smallest Radio 
Receiving Set Yet Made, 

A Philadelphia builder announces that he will build $1,000,000 
worth of high class apartment houses and will equip each apart- 
ment with a radio telephone, Which will be a great improvement 
over the old party line or dumbwaiter source of information. 

Nearly every fire department company in Union County, New 
Jersey, now has a radio receiving set. 4 

ees 

The city of McRae, Georgia, is Planning to equip a radio sta- 
tion to serve the community by giving the residents of*the town 
an opportunity to listen in nightly on the entertainments now be- 
ing broadcasted. 

The radio has cut in on the profits from phonograph records 
and sheet ‘music, Less of this source of music is bei it to- 
day, says William Rossiter, musie publisher, because of 
fans are depending on the radio concerts for their amusement. 

Brenan college in Georgia is probably the first institution of 
the South to take advantage of feiralbes for broacasting its enter- 
tainments, as it was also first to install a moving picture machine 
for the entertainment of its students. _ . 
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A wirdless news service has been planned by the Harvard Wire. 
lesa Club, An effort will be made to co-operate with other colleges 
in broadcasting inter-collegiate news of interest to the students and 
alumni. The club is equipped with a set that will transmit 600 
miles and receive any station east of the Mississippi. 

The railroad agent at Port Jervis was approached by a badly 
scared man who complained that he had a ‘‘hat full of radio 
waves’’ and did not know what to do with them. The police de 
partment was called and when he bad properly insulated the com 
plainant a pair of keepers from the nearby hospital for the insane 
accompanied their charge back to his ‘‘radio wave-proof castle.'’ 

A short elementary correspondence-study course on radio tele. 
phone reception is now under preparation by the university exten 
sion division of the University of Wisconsin, located at Madison, 
Wis. 

The ‘‘radio bug’’ has been doing some biting in the Michigan 
state prison at Jackson, Seventeen hundred men there will soon 
listen to the ‘‘music in the air.’’ A loud talking receiving set is 
being installed in the recreation room. 

Paris now tells the time by wireless. Fifteen hundred small 
wireless outfits have been installéd jn Paris jewelry, watch and 
clock stores to enable the jewelers to catch the correct Greenwich 
meridian time as it is sent daily at 10 o'clock by the Eiffel tower. 
Formerly the exact time had to be obtained from the Eiffel obser 
vatory by telephone. 

‘Courtesy Industrial Digest: 
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A demonstration was given before a grou; 
Signal Corpe Inboratories at Waal 
mitter designed especially for th 
heart of the patient 
through the various valves of the heart set 1 
chamber of the jistrument vibrations were | 
fying device consisting of a group of standard vacuw 
vacuum tubes when amplified actuated a sp 
ment to which was attached a supersensitive | 
delivered sounds created by the heart to the listening audien 
Several subjects suffering from various heart diseases were exa 

ined for the edification of the doctors attending this novel 
formance. 

Mier examination 

p 

Later experiments alo: 
sounds can be transmitt 
means that in the fu 
diagnose and prescribe 

ng the same lines have proved that these 
1 by wireless over great distances, This 
heart specialists living miles away can 

r patients whpm they npver see 

Now that so many pastors are delivering their sermons to the 
stay-at-home vin radio, will it not ultimately be probable that the 
sermons may be picked up at every home, or while motoring, or 
even while at the club or on the linls? This is possible with 
equipment now-in use. Then, perhaps, the minister Will be able 
to deliver his sermon right from his own comfortable rooms, or 
even he too, might brondeast from an auto, The problem thut 
must be solved, however, is just how to get that plate all the way 
round. 

‘ 
The Modern Lyre, the Latest in Antennae which Brings the Radio Message into the Parlor without Aid of Outside Wires. 

Soviet Russia will soon have a wireless station capable of 
transatlantic service, says H. Nikolaieff, assistant commissar for 
Posts and Telegraphs. 

_. One crowd that does not like radio-phones—Mexican revolution- 
ists! In the old days rebels started activity. by cutting down 
telegraph wires and lyzing communication. Now the Mexican 
government is planning to install an elaborate radio system with 
government stations in all big cities Meanwhile President Obre- 
gon is|whiling away the time with his own private set. 

Probable news item, 1950:—To avoid interference, the govern- 
ment has permitted a special wave le: for business men 

honing home at six oclock that they will be busy at the office.— 
oronto Star, 

- Radio seems to have a niche reserved for it in every line of 
endeavor known to mankind. Experiments are now being per. 
formed with the yigw to nsing the radigphone on patients under 
going operations, ; ? 

Posing as police inspectors of wireless equipment operated by 
amateurs in Winnipeg, several men, believed by police to be house 
breakers, are obtaining entrance to homes in all parts of the city 
for the probable purpose of learning their way about the houses 
for later robberies according to a statement by Chief Constable 
C. H. Newton. 

So many radiophone ouffits have been installed in New York 
houses, that the bureau of surveys of the New York board of fire 
underwriters has. found it necessary to issue a memorandum of 
requirements on radio installation, 

Radio was employed a couple of weeks ago to send out an 
alarm for a boy who disappeared from his home at Rutherford, N..J. 

For the first time in more than, seven years, Mrs. James L. Hay 
of Detroit heard music: This was due to the aid of a radiophone. | 
Although Mrs. Hay and her relatives had tried eyery means known 
to them in an effort for her to hear, all had failed until her son, 
who had get up @ radio receiving outfit, placed tho receivers to her 
ears, 

+ 
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Solving The Amateur’s Storage Battery Problems 
Every modern amatcur is turning to the use of triode 

receivers, and one of the problems that confronts the 
proud possessor of a brand new Radiatron valve is how 
to heat the filament. Dry cells are hooked up and the 
thrilling moment arrives when signals begin to come in 
But, as every amateur knows, dry cells are simply N G 
(and then some) for filament heating. Reluctantly, the 
amateur hunts through the worn linings of his pocket-book 
in the hope that he may find the odd 20 or 30 dollars for 
a 6-volt storage battery, For a 6-volt storage battery it 
must be, 

Now, Mr. Amateur, why pay $30.00 odd for a storage 
hattery when you can get one for, say, $3.00? The writer 
has never bought a new storage battery in his life, and 
there are three perfectly good sets of cells in the wireless 
room here now, and perhaps we have had as many as a 
dozen sets at one time or another, Where did they come 
from? No, we didn’t steal them, In most cases a bat- 
tery repair man or car owner gave them to us. 

The “mortality” of automobile starting batteries is ap- 
palling, I write the second word of the last sentence in 
italics, because in most cases the so-called “dead” batteries 
are not half as dead as they look, Mr. Car Owner. 
been banging the poor old about, and has 
knocked it unconscious, service When the garage or 
says it wont come to, the car Ms ry pean é 
is dead, and throws it in a cornér of his garage to be taken 
out and carried away by the man on .May-day. 
This is, the radio amateur’s mity. Sueh a ba 
can be procured for nothing, or at most for maybe a r 
or two. A word of warning here should be given to an 
amatptir who gets a‘battery in this way: If he gets the 

; thing eats that's all right; but if he must pay—say $2.00 
for it, that's a different matter. Don’t 6u9 an.old hattery 

- until the following facts are known: low long has it 
been in use? Has it ever been “taken down;" at a service 
station? Does the owner of the car on which it was used 
go on long drives? What is the name of the maker of the 
battery? r Roeas 

T will discuss these questions in order. - First, a battery 
that has been in continuous service for more than 3 years 
prior to the time of its “decease” is a doubtful proposi- 
tion. It does not matter how many years the battery 
have been lying in a corner. We once restored to perfect 
health an old battery that had been standing in the corner 
of a garage, forgotten, for nine years! The “acid;’ in this 
old-timer was so weak it would not discolor blue litmus 
paper. ¢ 

The second question is an impoftant one. Don't buy 
a battery that has once been in the hands of a battery re- 
pair man, Very few battery “repair” men know anything 
at all about storage batteries beyond the simple rules appli- 
cable to charging and connecting up the cells, 

Question No. 3 is important also. Most cars nowadays 
have their generators set for too Kigh a charging rate. 
For city driving with its frequent calls on the battery for 
starting purposes, a high rate of charge is perhaps per- 
missible ; but on long runs in the country, a high sustained 
charge tends to buckle the plates of the battery and loosen 
the active material. A battery in this condition can be 
repaired but will likely have only a small part of its origi- 
nal ampere-hour capacity. Avoid such batteries if pos- 
sible, 
Who makes the battery?” J will not mention some 

- point. 

; poe Lay the’ 

may . 

makes here. It would not do. Some manufacturers pro- 
duce a cell that our friend 3DO would probably refer to 
as “garbage.” 

Now, to begin with, it doesn’t matter in what condition 
the cells are as to gravity or voltage. We want to have a 
good reliable battery when we are through, but thére is 
some work ahead of us before our old-timer will have re- 
covered his “kick.” We cannot always restore a battery to 
full 100% capacity, but most will come back to 75 or 7 
and that is all the amateur needs for a filament heating 
battery. We could write several pages of matter on the 
chemistry of batteries to prove theoretically why such cells 
can be restored cheaply, but let us stick to the practical 
side of it. 

First, dump out all the acid from the cells. Pour in 
ordinary water; rinse out, and repeat the process twice. 
Invert the cells, box and all, in mother’s wash-boiler (it 
won't hurt it if cleaned carefully afterward with lye or 
baking soda). Pour into the boiler enough water to al- 
most cover the battery, Set the boiler, with battery in it, 
on the stove tind heat until the water is just below boiling 

It. won't hurt if the water does boil, but result can 
#2 obtained without wail hat long. The hot water 
melts the black compound, ds ihe cells and the box can be 

‘to side, and pull off the rub- 
; daa at a time, ae the jars clea Fore 
‘orgetting the sediment at their bottoms. c 

the boiler out into the back yard and dump out water and 
remains of battery onto the . Now clean mother’s 
boiler,/as we won't need it en” 

Proceed to remove the wooden separators from between 
the plates. Don't cut the straps between the cells; the 
three cells can be handled as a unit without breaking the 
‘connections. Now get out the garden hose and flush the 
plates.thoroughly with a-moderate stream of water. Turn 
the stream down between the plates and flush away any 
active material that may be loose on the plates: It will 
only give trouble later, so don’t try to save it. 

If there is an excessive amount of white sulphate warts 
on any of the plates, sccape them off. Get the plates all 
clean. Don't worry if a few of the plates have some 

grids showing. The end-positives (the brick color- 
ed plates are positive, the gray ones negative) may have 
some windows in them, but~as long as half the active 
material is there the battery is forth repairing. 

Now examine the separators. If they are covered with 
white blotches, throw them away and get new ones. They 
cost about 3 cents each. Just throw away the bad ones. 
Tf they can be cleaned with a brush, keep them. . If the 
separators are-of perforated rubber, try to clean them, as 
they are good indefinitely if you can get them cleaned suc- 
cessfully. If separators are of the thread-rubber variety. 
throw them away and get wooden ones, Don’t use rubber 
separators in which fabric threads are moulded. The acid 
soon reduces the celulose fibres and destroys the useful- 
ness of the separator. Now for replacing the separators : 
Make suré that the ribbed side of the separator faces the 
positive plate, in all cases. 

Shove the jars back over the plate assemblies. If the 
jars refuse to slide back-on easily, don’t force them, but 
set the jars in boiling water, and while hot, and hence soft, 
they may be forced on into place. Put the assembled cells 
into their wooden box and melt in the rubber compound 
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with a torch or hot iron. If some of the compound has 
been lost, more may be obtained cheaply at a setvice sta- 
tion. Don’t substitute tar, ‘That's not what they use. 

If using an open flame near a storage cell, be sure that 
the caps or vent plugs are opened, 

Procure a solution of sulphuric acid having a specitic 
gravity of 1.3 (“thirteen hundred,” the garage man calls 
it), and fill the cells up to a point !y-inch above the tops 
of the plates. If you want to know how much acid solu- 
tion to buy, fill your cells with water and allowing bubbles 
to settle the level of the liquid at the required point, pour 
off into a vessel, The amount of water in your vessel will 
represent the volume of acid needed. 

If the garage man has no acid of 1.3 gravity, or wants 
too much for his precious stuff, make it up. Go to the 
drug store and get enough chemically pure sulphuric acid 
to do the job, How much? Well, drug store acid (C.P.) 
has a gravity of 1.8. ‘That means .3 ditference from what 
you want, Distilled water has a gravity of 1.0, You must 
therefore raise the water-gravity .3 with a liquid that has 
a difference of .8. We have found that for a 90 ampere 
hour Exide battery about 3 pounds of drug-store acid is 
necessary.) ‘This costs about $1.00 in Toronto stores. 
When making up acid solution considerable heat is de- 

veloped, and the acid should be added to the water very 
slowly. Never try to pour the water into the acid. Pour 
the acid slowly into the water. Use glass vessels. 

‘After the cells have been filled with solution, let them 
stand for an hour or so. ‘lest them with a hydrometer and 
you will find that the gravity has dropped to perhaps as 
low as 1,150. The cells should be put'on charge at from 
6 to 8 amperes. In about 12 hours the gravity will have 
risen again to 1,3 and the battery is now ready for use. 

This battery should last for several years, if properly 
cared for, One device that every battery owner should 
have is a hydrometer. It consists of a heavy glass tube 
with a rubber bulb at one end and a rubber hose at the 
other. Inside the tube is another piece of glassware carry- 
ing a printed scale and weighted at one end. The latter 
affair is really the hydrometer, and when solution is suck- 
ed up out of the battery into the outer tube, the hydro- 
meter will float at a certain level, depending upon the con- 
dition of the solution, The “specitic gravity” should be 
read at the point where the surface of the liquid lines up 
on the scale of the hydrometer. The hydrometer test 
shows the true condition of a battery more accurately than 
does any other single method of testing. A fully charged 
battery will read anywhere from “1280” to “1300.” When 
the hydrometer gives a reading of 1160" or less, the cells 
should be put on charge. 
Watch the electrolyte, or solution, in your battery. It 

evaporates slowly, and pure distilled water should be add- 
ed from time to time to compensate for this evaporation. 

| Storage batteries are a matter of awe and mystery to 
the average person who has never played with them. 
Somebody once told a man that if his battery ever went 
dead, that was the end of it. “Service station” men 
thought it was good for business, and they have told the ° 
yam so often that most of them believe jit themselves 
now. I can state, from my own experiencé with a large 
number of “dead” batteries, that all most of them need 
isa cleaning up and a fresh acid solution. It's a 
nice job for a Saturday afternoon, Mr, Amateur, and it 

* will save you about $25.00, ‘T'ry it! 
| 4 

|The United States army is saving large ‘ums of money b 
iting radlo instead of telegrams in communication between head. 
quarters and posts. 
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WHEN RADIO LINE IS BUSY DON'T JIGGLE THE 
ANTENNA POLE 

Speak directly into the broadcaster 
If you have trouble getting your party do not jiggle the 

antennae ; shake the acrial pole or hammer on the roof 
Be courteous over the radiophone, Do not shout 

“Get off the ozone!” “Aw, hang up!" “This is a privat: 
wave length!” or other vulgar commands. 

Never lose your patience to the point of yelling. Re 
member, after a hard day's work the little nitrogen and 
een units become very exhausted and nervous 

To correct lack of attention on the part of the atmos 
phere complaint operators will be maintained in’ blimps 
over all larger cities. 

Never ask for “information.” 
and you'll get both ears full. 

To get a policeman, say “1 want a policeman.” How 
many policemen you get will depend upon your wave 
length. 
To report a fire, say “I wish to report a fire.” In case 

you have a fire just at the time the “Man in the Moon” 
stories are being broadcasted you will have to wait until 
they are finished. ‘Ihe management will send subscribers 
a booklet on “How to Keep Fires Going Until an Oppor- 
tunity Comes to Report Them” on request. 

After reporting a fire by radiophone you should get 
responses or regrets from firemen all over the United 
States. ney 

In case of sickness say “Ig wish to -geport a case of 
‘Spanish influenza.’" In a few moments you will be 
assigned a place in the broadcasting: programme imme- 
diately after the “zither solo by Aletia Dudd” and the 
“weather report from Arlington.” 

Subscribers will please excuse slight errors in establish- 
ing connections on the radiophone, If you ask for “Sax- 
shone Selection by J. Goofus Zuff” and get a “Fashion 
Talk by Arabella McNally,” kindly “excuse it, please.” 
Likewise, if you call for “Address-on the Darwinian 
Theory by Professor Duncan Dodobird” and are looped 
up with the Man in the, Moon, you will please hang up, 
call the complaint operator and say in a courteous voice, 
“I got the wrong annoyance.” 

Subscribers must not swear through the air. It is like- 
ly to singe the feathers of birds in flight—H. [. Phillips 
in the Philadelphia Inquirer, 

Just listen long enough 

» While Pa “+ Ma eryoy the 
¢ Movie ! 
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“And the night shall be filled with music, 
And the caves that infest the day 

Shall fold their tents, like the Arabs, 
And as silently steal away,” 

ADVERTISING VALUE OF RADIO TO THEATRI- 
OAL STARS 

Inquify among the artists who have actually performed 
‘for the radiophone audience shows an overwhelming ma- 
jority in favor of radio as the most effective means of 
publicity ever made available to theatrical talent, and 
this is because there is a vast quantity of positive proof 
in the hands of the performers that “appearances” by 
radio boost the box office receipts rather than lessen them. 

When persons go to the theatre they view an artist in 
a new light because of the intimate “contact” established 
by radio in bringing the performer's talents into the sanc- 
tity of the listener's home. ‘The box office value of this 
friendly basis, which radio establishes, needs no comment. 
lersonal popularity is the actor's greatest asset, and radio 
is a friend-maker. a 

‘Talented performers “go over big” by radio-phone be-. 
cause of the mental attitude of the listener, who at home, 
comfortable in receptive mood because of the informality: 
of the surroundings and flattered by the undoubted sen- 
sation which radio gives the listener—that of being the 
sole listener. 4 

Considering that the radiophone brings and concen- 
trates the attention of 500,000 people at one instant upon 
the ability of a performer, leaving no permanent recd¥t 
of the actual selection sung or played or the words spo- 
ken, but does pigk out and make distinctive the person- 
ality of the artists, it can be safely wagered that radio 
has no peer as a publicity medium for the theatrital pro- 
fession, ' 

If there is any lingering doubt in the minds of the par- 
tiés concerned, [ct them reflect upon the early alarmsjover 

~ the phonograph, Radio goes the phonograph one better, 
becatise no permanent record remains—unsatisfied desire 
again! ‘I'hat is what wifl bring the public to the theatre 
to hear and see in full what they have enjoyed over the 
radjophone. ‘Chis is net theory, for. letters written by 
listeners run into“the millions, and the writer has seen 
thousands that definiiely state that, the radiophone ‘has 
created a desire to sce the performers in person. , 

The head of a certain large vaudeville circuit in a pub- 
lished’ interview is quoted as asking how the newspapers 

eel if news? i 2 hi i would feel if news*was sent into the home free of gharge? ¢ comes possible to pass them through one or more radio. 
Vor his special benefit we refer him to the first feature of 
the daily programme of the New York Metropolitan dis 
trict, which is an hourly summary of the news of the 
world, with particular stress being laid on the local news. 
‘I'he Newark Sunday Call says authoritively that it, has 
helpéd circulation wonderfully, ‘ 

‘The radiophone broadcasting is a medium that any 
educator or entertainer of the public is fortunate to have 

x 

the opportunity to use and they should be thankful that : 
no charge has been made upon them for giving them a 
chance to get to the inhabitants of radioland. 

—l.ongfellow, 

TORONTO STAR NOW BROADCASTING 
On March 28th the ‘Toronto Daily Star entered the 

broddcasting field. On that occasion it gave what is prob- 
ably the first radio concert of its kind. Pending the com- 
pletion of its own station, use was made of the Canadian 
Independent ‘l'elephgne Company Station for the actual 
broadcasting, But, in addition, a large auditorium was 
rented by this progressive newspaper, and therein was in- 
stalled a very: complete receiving set and loud speaker. 
Needless to say, there was a capacity attendance. The 
programme, which was of a high order, was thoroughly 
enjoyed. This programme, which is given below, was to 
many listeners their first experience with this new wonder 
we call “Radio,” and in years to come will, no doubt, of- 
ten be called to mind, : 

Following this concert, a number of others, were' given 
at intervals, until now, at time of writing, a daily schedule 

I 

t 

has been put into force. 
The Star secured the first broadcasting license granted 

@ newspaper in Ontario. Particulars .as to this will be 
found in another column. 
When their new station is completed they will use two 

kilowatts, and expect a range of at least miles, At 
present, with the use of one-half kilowatt, they anticipated 
a range of only 150 miles, but reports have been coming 
in from oyer 400 miles distant. 

RADIO V8, AUDIO FREQUENCY AMPLIFICATION 
More and more attenton is: being paid to radio fre- 

quency amplification, although audio frequency continues 
to predominate. The difference between these two meth- 
ods is that radio frequency amplification consists of build- 
ing up the intercepted tata energy before impressing it 
on the detector, which in turn mates this energy capable 
of: actuating a telephone or other device, Audio fre- 
quency; on the other hand, is used to build up the audible 
frequency current issuing from the detector. Now, in 
that many types of detectors only begin to function when 
the intercepted wave strength has reached a critica! point, 
it stands to reason that very weak waves will not be 
detected, and no amount of audio frequency amplification 
can help matters, since there is nothing to amplify, On 
the other hand, even with extremely weak signals it be- 

frequency amplifiers to be built up before being intro- 
duced to the detector. Then, if desired, the output of the 
detector can be passed through ‘several stages of amplifi- 
cation, so as to obtain maximum audibility—Scientific 
American, 7” 

In spite of tho fact that radio fans have been assured that low 
resistance receivers will not work for radio reception, the tele- 
phone companies have begun to worry about the theft of receivers 
riratee stations Detectives are on the path of the ‘‘phone 
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“And the night shall be filled with music, 
nd the cares that infest the day 

Shall fold their tents, like the Arabs, 
And as silently steal away,” 

ADVERTISING VALUE OF RADIO TO THEATRI- 
i OAL STARS 

Inquify among the artists who have actually performed 
‘for the radiophone audience shows an overwhelming ma- 
jority in favor of radio as the most effective means of 
publicity ever made available to theatrical talent, and 
this is because there is a vast quantity of positive proof 
in the hands of the performers that “appearances” by 
radio boost the box office receipts rather than lessen them, 
When persons go to the theatre they view an artist in 

a new light because of the intimate “contact” established 
by radio in bringing the performer's talents into the sanc- 
tity of the listener's home. ‘I'he box office value of this 
friendly basis, which radio establishes, needs no comment. 
Personal popularity is the actor's greatest asset, and radio 
is a friend-maker, ys ade 

Talented performers “go over big” by radio-phone be- 
cause of the mental attitude of the listener, who at home, 
comfortable in receptive mood because of the informality: 
of the surroundings and flattered by the undoubted sen- 
sation which radio gives the listener—that of being the 
sole listener, K 

Considering that the radiophone brings and concen- 
{rates the attention of 500,000 people at one instant upon’ 
the ability of a performer, leaving no permanent rect 
of the actual selection sung or played or the words spo- 
ken, but does pick out and make distinctive the person- 
ality of the artists, it'can be safely wagered that radio 
has no peer as a publicity medium lor the theatrital pro- 
fession, i 

If there is any lingering doubt in the minds of the par- 
tids concerned, let them refléct.upon the early alarms\over 

the phonograph, Radio goes the phonograph one better, 
because no permanent record remains—unsatisfied desire 
again! ‘That is what will bring the public to the theatre 
to hear and sce in full what they have enjoyed over the 
radiophone. ‘This is not theory, for. letters writsen by 
listeners run into“the millions, and the writer has seen 
thousands that definifely state that, the radiophone ‘has 
created a desire to sce the perforniers in person, , 

The head of a certain large vaudeville circuit in a pub- 
lished interview is quoted as asking how the newspapers 
would feel if news:was sent into the home free of charge? 
Kor his special benefit we refer him to the first feature of 
the daily programme of the New York Metropolitan dis- 
trict, which is an hourly summary of the news of the 
world, with particular stress being laid on the local news. 
‘The Newark Sunday Call says authoritively that it, has 
helpéd circulation wonderfully, a 

The radiophone broadcasting is a medium that any 
educator or entertainer of the public is fortunate to have. 
the opportunity to use and they should be thankful that ‘ 
no charge has been made upon them for giving them a 
chance to get to the inhabitants of radioland. - 

vs 

—longfellow, 

TORONTO STAR NOW BROADCASTING 
On March 28th the ‘Toronto Daily Star jentered the 

broddcasting field, On that occasion it gave oa is prob- 
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ably the first radio concert of its kind. Pending the com- 
pletion of its own station, use was made of the Canadian 
Independent ‘I'elephqne Company Station for the actual 
broadcasting.’ But, in addition, a large auditorium was 
rented by this progressive newspaper, and therein was in- 
stalled a very. complete receiving set and loud speaker. 
Needless to say, there was a capacity attendance. The 
programme, which was of a high order, was thoroughly 
enjoyed, ‘This programme, which is given below, was to 
many listeners their first experience with this new wonder 
we call “Radio,” and in years to come will, no doubt, of- 
ten be called to mind. : | 

Following this concert, a number of others, were’ given 
at intervals, until now, at time of writing, a daily schedule 
has been put into force, \ 

The Star secured the first broadcasting license granted 
a newspaper in Ontario, Particulars as to this will be 
found in another column. 
When their new station is completed they will use two 

kilowatts, and expect a range of at least miles. At 
present, with the use of one-half kilowatt, they anticipated 
a range of only 150 miles, but reports have been coming 
in from over 400 miles distant. 

RADIO V8, AUDIO FREQUENCY AMPLIFICATION 
More and more attenton is. being paid to radio fre- 

quency amplification, although audio frequency continues 
to predominate. The difference between these two meth- 
ods is that radio frequency amplification consists of build- 
ing up the intercepted radio energy before impressing it 
on the detector, which in turn wales this energy capable 
of: actuating a telephone or other device, Audio fre- 
quency; on the other hand, is used to build up the audible 
frequency current issuing from the detector. Now, in 
that many types of detectors only begin to function when 
the intercepted wave strength has reached! a critical point, 
it stands to reason that very weak waves will not be 
detected, and no amount of audio frequency amplification 
can help matters, since there is nothing to amplify. On 
the other hand, even with extremely weak signals it be- 
comes possible to pass them through one or more radio- 
frequency amplifiers to be built up before being intro- 
duced to the detector, Then, if desired, the output of the 
detector can be passed through Several stages of amplifi- 
cation, so as to obtain maximum audibility—Scientific 
American, ‘ 

In spite of tho fact that radio fans have been assured that low 
Fosistance receivers will not work’ for radio reception, the tele- 
hone companies ave Com to worry ne sbeithett of receivers 
‘rom stations, tect ar th of at pate etectives are on path of the ‘‘phone 
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Evelyn Ohelew Kemp, Pianist. Boris Hampourg, ‘Cellist, Mrs, R. J, Dilworth, Soprano. 

Toronto Stars’ First Radio Program 
| " MARCH 

1, God Save the King, 

2, Mrs, R. J. Dilworth, Soprano, 
(a) ‘! Down in the Forest’... 
(b) ‘‘ Annie Laurio.*’ 

3, Evelyn Chelew Kemp, Pianist. 
(a) “Bp rites of t! 4 eta? sssccsccyciieneszces 
(b) Aronsky’s “¢Etude.’? 

4, Vietor Edmunds, Tenor, 
a) ‘Tho Dawn’? . 

(b) ‘‘The Elegie’? 

Landon Ronald 

. Dennee 

Pearl Curran 
. Mansenet 

Victor Edmunds, Tenor, 

28, 

5 

Alberto Guerrero, Pianist, 

1922 

Romanelli’s Orchestra, 

’opular Medley of Syncoputed Hurmony : 
"The Sheikh; Oh Me, Oh My! Sweat Hortense ; 

Blues; Buy It with Music; If Winter Comon; 
Serenade,” 

Boris Humbourg, "Cellist. 
“The Swan’? 

Wabash 
‘Moonlight 

Saint Siena 
» Alborto Guerrero, Pianist, 

“Study in Waltz Porm’? 
Henri Caaplinski, Violinixt, 
“Gipsy Aing!™ 

Lainat 

Surnaite 

Henri Czaplinski, Violinist, 



Toronto Stars’ First Radio Program 
SNEAK t 



Since our ‘last issue went to press, Radio broadcasting 
secured its real foothold in Canada when the Toronto 
Daily Star began its daily schedule from Radio CKCE. 
We have arrived! And the Daily Star is to be felicitated 
upon its foresight.and enterprise. Mofe power to you, 
gentlemen! ‘ 

Broadcasting has rought’ to Canadian Legislators a 
new problem. “The old order changeth” in more ways 

» than one, New conditions prevail, and a means must bé 
provided for meeting them, A few months ago the 
stilly(?) night was freely punctured by the shrill rasp- 
ings of a hundred “syucak-boxes” in the hands of certain 
ambitious. youngsters of scientific bent; to-day the thou- 
sands of new “amateurs” who want to-listen to the broad- 
casting stations ask, “What are these noises? Why are 
these childish people allowed to spoil our nice concerts? 
ls the Government asleep? Why don’t they DO SOME- 
THING?! 1!” \ 

We put it up to Naval Ottawa long ago. But they 
said, What can we do? If we restrict the amateurs we 
will require an army of inspectors to enforte the law. 
One spark transmitter can spoil. a whole concert, but what 
can we do with him? We call him down, and he whifffp- 
ers and says the air is free. Has he no rights? Who has 
tlie rights, anyway? If we confine his activities to hours 
when no broadcasting is in process, it will require men 
with Iederal authority to keep him in his place, ‘There. 
was a time when it was thought that all radio amateurs 
were gentlemen—that they could regulate themselves ; but 
evidently there arc a small group that will not only not 
regulate themselves but will not be regulated at all by 
anybody short of a Federal officer of the Law. © lf we 
make laws we obligate ourselves to enforce them, and no 
money appropriations have beery made for this purpose. 

The game has gonk ahead so rapidly that sleepy Ottawa 

has not yet caught~up with the progress made, and the 
Naval department nrus} bide its time, while the public 

becomes more and more’@iraged by the specific outlawry 

of certain radio “‘amateurs.” It is bound to end, and/ we 
think the end is near. An outraged public will soon learn 
to use the power that was giyen to it by Confederation,, 

and by the Act of 1867, anf-if Government: financiers, 

cannot make proper laws and, proper law enforcement 
possible, then the people will show them how. to do it. 
It’s coming—very soon, ‘ 

Not that we would see th¢ radio amateur of the old 

school put down, He is too valuable an asset to the coun- 
try. Let us not make the mistake of closing up the ama- 
teur transmitter, but rather get after the tye of amateur 

who does no real work for amateur radio rer will he let 
others do any. It is the “dog-in-the-manger” type of 
amateur who is hurting the game and endangering. the 
whole structure of amateur message relaying as built up 
by the A.R.R.L, and similar organizations, \ 

The present troublé between :relay amateurs and “the 
broadcasting stations seéms to be a too close grouping of 

“the two bands of wayelengths, Our wave lengths are all 
wrong, we think, Amateur rélay:men use wa¥es around 
200 metres with the Americans up on 250 and 325 metres. 
This is getting rather close to brogdcasting waves of 360 
and 450 inefres, particularly ifthe Government is going 
to allow the broad-tuning~ and old-fashioned “spark” 
method of telegraphy to flourish as of old. ‘The newer 
continuous wave (C.W.) method of telegraphy permits 
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much closer grouping of waves ‘without interference, but 
it is still legal to use the “spark” method, and the Navy 
Department refuses at present to consider any prohibi- 
tion of this older rhethod among amateur stations. A 
prohibition of *spark’* telegraph systems would solve t 
interference problems on the broadcasting waves. Thts 
will come, but meanwhile we must find another way of 
getting around the interference problem. ( 

There is but one other way. Either the relay man or 
the broadcaster must take to the longer waves; so get.a 
greater separation between the two wave-bands. a4 

For reasons that are too long to discuss here, it would 
be unfair to put the relay worker on the longer waves 
available, Bh 
* But the broadcasting station could work perfectly on a 
wave of say, 1200 to 1400 metres. This would clear 
away the interference by amateurs and give a band of 
waves that would miss most of the interference possible 
from a certain few navy and special commercial stations 
who might themselves well be shifted to the 2,000 metre 
wave band, anyway. I 

There is a very special reason why broadcasting sta- 
tions would give better service on long wave lengths. 
‘That is, ‘apart altogether from the problem of \interfer- 
ence, 
“The new class of amateurs that already vastly out- 

stretches the relay worker in numbers, consists mostly of 
people who are very inexpert in the art of “tuning” a 
receiver to “catch” on a certain wave, Now the \shorter 
the wave the harder it is for anybody to tune to it. Hence 
the long waves can be nore easily “tuned in” by the no- 
vice. 

Long waves, however, again, invite trouble from inter- 
ference of one broadcasting station with another.| The 
tuning being broader on the longer waves, broadcasting 
statioris that wish to work in the vicinity of one another 
simultaneonsly, must have waves differing by at least 100 
metres; whereas on the, shorter waves:a difference of 5 
or 10 metres is ample. 

All these conditions must be balanced against each 
other and against others that arise from the existence of 
conflicting international agreements, and a working solu- 
tion found, This is the problem that faces our radio 
legislators. We hope they are really busy trying to solve 
it, and we wish them good luck and speed! % 

\$ 

Indications are thut radio receiving and sending will be com- 
bined into one operation within a short time, ie recent tele- 
phone conversation from an ordinary wire telephone to the steam- 
rhip America at sea included ego duplex telephone by which 
the speaker was also listener, without the necessity of turning the 
switch continually from sending to receiving, 

? 

Semebedy told 
Somebody Else he'd 
Send him his Home 

Brew Recipe at 7 RM, 

Tesclay Eve Ai 7 sharp 

the 500 Metre area 

waited breathlessly 

for the words of cheer! 
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U.8. CHAMBER OF COMMERCE ISSUES OFFICIAL 

#4 BROADCASTING ROSTER 
Owner, Location, 

Allen, Preston D., Oakland, Cal. 
American Radio and Research Corporation, Medford 

Call Symbol. 
.K 2M 

Atlanta Journal, Atlanta, Ga. .. 
Bamberger, L. & Co,, Newark, N 

Bible Tnstitute, Los Angeles, Cal. 

Carter Electric Co,, Atlanta, Ga, 

Church of the Covenant, Washington, D.C. 

City of Chieago, Chicago, Tl. 

Cox, Warren B., Cleveland, 0. 
Crosley Manufacturing Co., Cincinnati, O, 
DeForest Radio Telephone & Telegraph Co., New York, 
“Detroit News, The, Detroit, Mich. ..... 
Doubleday-Hill Electrie Co., Pittsburgh, P 
Doron Brothers Electric Co., Hamilton, O, 
Duck Co., Wm. B., Toledo, O. 
Dunn & Co,, J. J., Pasadena, Cal 
Electric Lighting & Supply Co., Hollywood, Cal, 
Examiner Printing Co., The, San Francisco, Cal. 
General Electric Co., Schenectady, N.Y. 
Gilhert-Co,, A. Ci, New Haven, Conn. 
Gould, C, 0., Stockton, Cal, .. 
Hamilton Manufacturing Co., Indianapolis, Ind, 
Hatfleld Electric Co., Indianapolis, Ind. 
Herrold, Chas, D., San Jose, Cal. ” 
Hobreeht, J. C., Sacramento, Cal. 
Howlett, Thos. F. J., Philadelp! ‘a, 
*Karlowa Radio Co., Rock Island, Ill. 
Kennedy, Colin B, Co., Los Altos, Cal 
Kluge, Arno A., Los Angeles, Cal. 
Kraft, Vincent I., Seattle, Wash. 
Lorden, Edwin L., San Francisco, 
*Marshall-Gerken Co,, Toledo, O. 
May Co., W. D,, Newark, NJ, 
“Metropolitan Utilities District, Omaha, Neb, 
Meyberg Co., Leo J., San Francisco, Cal 
Meyberg Co., Leo J., Los Angeles, Cal. 
*Missouri State Marketing Bureau, Jefferson City, Mo. 
“Montgomery Light & Water Power Co., Montgomery, Ala, 
Newspaper vintin Co., Pittsburgh, Pa, ... 
Northern Radio & Electric Co., Seattle, Wash, 
“Palladium Printing Co., Richmond, Ind. 
Pine Bluff Co., The Pine Bluff, Ark. 
Poliee Department, Dallas, Texas 
Pomona Fixture & Wiring Co., Pomona, Cal. 
Portablo Wireless Telephone Co., Stockton, Cal. 
*Precision Equipment Co., Cincinnati, 0. 
Precision Shop, The Gridley, Cal. 
Radio Construction & Eleetric Co., Washington, D. 

Radio Telephone Shop, The San Francisco, Cal. 
"Reynolds lio Co., Denver, Col. 
*Rike Kumler Co., The, Dayton, O. 
*Rochester Times Union, Rochester, 
Seeley, Stuart W., East Lansing, Mich. 
Service Radio Equipment Co., Toledo, O. 
Ship rs’ Radio Service, New York, N.Y. 
Tuska Co., Q. D., Hartford, Conn, 
Union College, Schenectady, N.Y. 
“University 0: ‘innesota, Minneapolis, 
“University of W: sin, Madison, Wiss, 
Wanamaker Co., J., New York City, N.Y. 
Warner Bros., Oakland, Cal. 
Wasmer, Louis, Seattle, Wash. 
‘Weeringhose Electric & Manufacturing Co., Springfield, 

ABB, a 
Westinghouse Electric & Manufacturing Co., Chicago, Tll., 
Westinghouse Electric & Manufacturing Co., Newark, N.J., 
Westinghouse Electric & Manfg. Co.; East Pittsburgh, Pa., 
Western Radio Electrie Co., Los Angeles, Cal 
“Western Radio Co., Kansas City, Mo. 
White & Boyer, hington, D.C. ... 
Wieden Telephono Co, of Hudson County, Jersey City, 
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CANADIAN BROADCASTING STATIONS 
Montreal 

Name. Wavelength. Call Signal. 
Marconi Company 440 metres > CFCF 
Dupius Freres 420 “ CIBC 
Northern Electric Co. 410 “ CHYEC 

_ Toronto 
Independent Tel. Co. 450 metres CKCE 
Marconi Company 440 “ CHCB 
Evening Telegram 430“ CJSC 
Globe r 420 ~“ CHCZ 
T. Eaton-Co. f 410 * Ccjcp 
Star 400°“ CFCA 

; Winnipeg 
_ Geo, Melrose Bell 430 metres CHCF 
Lynn V. Salton 420 “ CKZC 
«Manitoba Free Press 410 “ CjCcG 
Tribune | 400 “ CJNC 

Regina 2 
Geo, Melrose Bell 420 metres ‘ CKCK 

Calgary 
Geo. Melrose Bell 430 metres CFAC 

5 Vancouver 
Marconi Company 440 metres 
Geo, Melrose Bell 430 “ 
Vancouver-Daily Sun 420“ 
Vanc’r Daily Proyince 410 “ 
Vancouver World 400“ 

., Halifax 
Margoni Company 440. metres CFCE 

LINK AUSTRALIA, CANADA, AND BRITAIN IN 
3 WIRELESS CHAIN 

The Amalgamated Wireless Company is arranging for 
the incorporation of a conggany in Canada, under whose 
charter it will erect a great sendirig: station at Vancouver 
for its Australian news and commercial service. “This 
announcement was made following completion of a con~ 
tract with the government of Australia for the erection 
of a great reserying station in Sydney, N.S.W. 

It will take two yeags to.erect, there, the greatest wire- 
less: depot ever designed. A’yspace containing seven hun- 

. dred acres on a hight hill will virtually be enclosed by 
wires erected on towers 800 feet above the ground. This 
will receive messages from Britain, from a. station al 
ready in existence, and from another station to be erected 
at Vancouver, to handle the Canadian and American end 
of the vast business which it is expected will be done. It 
is intended to be ready to start work on the Vancouver 
project within a year, so that this wireless service will be 
in operation, if all goes well, by the end of 1925. 

ELECTRIC LIGHT POLES ARE DANGEROUS 
AERIALS: : 

Electric light and power companies and other organiza- 
tions using high tension circuits are warning radio ama- 
teurs throughout the country to “lay off thoir pole lines.” 
It is dangerous, Aerials attached to higl{ tension line 
poles will pick up by inductjon enongh of the high voltage 
“juice” to do a very good elechocution or start something 
that the fire department will have to finish. Wash poles, 
trees, chimneys are recommended, but the fellow that uses 
a strange pole js flirting with a quick trip through space. 

* 

n 
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Explanation of Bulletins of U.S. Weatner Bureau 
EXPLANATION OF BULLETINS OF U. 8. WEA- 

THER BUREAU 
‘The bulletins broadcast from each radio station are of the same 

general character, are based upon observations at 8 p.m., 75th 
meridian time, of the date of distribution, and contain reports, 
fgrecasts, and warnings. 
= The bulletins are divided into two parts and invariably begin 
with the letters USWB. 1 

The first part is a report of actual weather conditions at 8 p.m., 
h meridian time, at certain stations. Each place is indicated 

code letter (or letters) which is followed by figures showing 
DRrometrie pressure, wind direction, and wind force at that place, 
The first three figures express actual barometer readings, in inches, 
reduced to sda-level. The fourth figure is wind direction: 1, north; 
2, northeast; 3, east; 4, southeast; 5, south; 6, southwest; 7, west; 
8, northwest; 0, calm. The fith and last figure is wind force in the 
Beaufort scale, except when winds of force greater than 9 occur, 
words instead of figures sill be used. If the weather conditions 
from any station can not bi lied, the initial of the station ‘Will 
he given, followed by the word \‘missing,’? and if any portion of 
a report can not be furnished such portion will be replaced by an 
equivalent number of the letter ‘x.’* 

Beaufort Scale of Statute Miles 
Wind Force, Désignation, per . 

0 Calm... 
1 Light air Over 3 to 8 
2 Light breeze (or wind) Over 8 to 13 
3 Gentle breeze (or wind) .. Over 13 to 18 
4 Moderate breoze (or wind) Over 18 to 23 
5 Fresh breeze (or wind) Over 23 to 28 
6 Strong breeze (or wind) .. Over 28. to 34 
7 Moderate gale . Over 34 to 40 
8 Fresh gale Over 40 to 48 
9 Strong gale Over 48 to 56 

“Ten Whole gale Over 56 to 65 
"Eleven Storm .. Over 65 to 75 
"Twelve Hurricane .. Over 75 | 

“Whenever winds of force greater than 9 occur, words instead of 
figures will be used. F Z 

Tho second part of the bulletin consists of wind and weather? 
forecasts and, whenever conditions warrant, information as to» 
storm-centres, storm and hurricane warnings, and advices to ship- 
ping. The wind and weather forecasts are for 24 hours, beginning 
at midnight. ‘The zones to which the forecasts apply are identified 

by the chart on page 4. Whenever a storm exists that is likely to 
affect a section, the location and expected direction of movement of 
the storm-centre will be given, followed by any storm or hurricane 
warnings and advices ¢o shipping that have been issued. 

Example of Bulletin 
(First part). USWB J 01662 °S$.0063 FP 98891 ML 95427 

T 95846 NY 93258 DB 92888 LB 95612 CH 94216 H 94645 
AV 98282 © 96682 B 00661, etc, \ 

(Second part). Winds off Atlantic coast north of Sandy Hook 
will be shifting gales with rain. Sandy, Hook to Hatteras, north- 
west gales with rains followed by. clearing weather. | Hatteras to 
Florida Straits, strong northwest winds; fair weather. Storm of 
marked intensity central off New Jersey coast moving northeast- 
ward, Storm warnings displayed Hatteras to Eastport. 

Translation of Bulletin 
USWB=United States Weather Bureau. 

* Barometer. Wind direction. Wind force. 
J 01662=St. Johns, 30.16 sw 2 
S( 00663—=Sydney, 30.06 sw 3 

‘ather Point, 29,88 NE ee 
‘Montreal, 29.54 NE Vue. 
‘antucket, 29.58 SE 6 

‘New York, 29.32 8 8 
DB 92888=Brenkwater, 29.28 NW 8 
LB 95612—=Lynchburg, 29.56 N 2 
CH! 94216=Cape Henry, 29.42 N 6 
H__ 94645—=Hatteras, 29.46 SE 5 
AV 98282=Asheville, 29,82 NW 2 
C 96682—=Charleston, 29.66 NW 2 
B  00661=Bermuda, 30,06 sw 1 

The second part of the bulletin is always in plain language 
and requires no translation, The chart (in our next issue) shows 
the location of many of the regular observation stations main- 
tained by the Weather Bureau on the Continent and in the Gulf of 
Mexico, and the Caribean Sea, also Canadian stations. Key letters 
are indicated under stations, reports from which are given radio 

distribution. These reports, supplimented hy others picked up from 
vessels, can be: used in the production of a quite comprehensive 
weather map, which is of much value to navigating officers. Ob- 
servations radiographed from vessels are in a code prepared by 
the Weather Bureau for ‘‘ Vessel Weather Observers,’’ and are 
easily translated by the use of that code, 

INTERNATIONAL CODE CAN BE LEARNED BEST 
WITH SMALL BUZZER 

By R. L. Duncan, Director Radio Institute of America 

Radio fans who want to get more out of the air than 
the, broadcast programmes must memorize the Interna- 
tiorial Morse code. pe ae, 

This may be done by visualization, But it is much 
easier to learn it by sound. A tapping of a pencil will do. 
The best way, however, is to rig up a.little buzzer and 
hear, the real thing. eke 

Get a high-pitched buzzer, an ordinary telegraph key 
and a common dry battery, They can bespurchased in 
any supply store at a small cost. : 

Mount the key on a table or desk, ‘allowing’ plenty of 
room for the forearm. Connect the batter} and buzzer : 
according to the diagram. i te 
When your hand is set have your wrist clear and.your 

thumb resting lightly against the knob of the key.’ |The 
index and third fingers should be on top and the other two 
fineers should be curved back into the hand. 

The wrist should do the sending—the thumb and fin- 
gers acting’ merely as a guide for the wrist. . 

The spring in the key should screwed down jist 
enough to force the key up after each wrist action, © - 

® ce 

é 

Having noted’ these preliminaries, the beginner is ready 
to start. : ‘ 
A dash is held approximately three times as long as a 

dot. : 
A dot-is held just long enough to: get a short, snappy 

sound from the buzzer. 
Take the first letter—dot, dash. Repeat several times. 

Listen intently. Note the difference between the dot and 
dash. Watch your position. 

Don't bein a hurry. You will memorize the code soon 
enough. Make,each character concise in itself. Don’t 
leave any space between the dot and the dash of the 
first letter. 
When you have learned the “A” of your wireless ABC, 

+ take the next letter. It is much harder. Stop after each 
effort: 

Don’t take more than four letters a day, Be sure you 
know those before you go on to the next group. 
When you feel that you have mastered the alphabet, 

Jearn the code for the period, comma, question mark and 
error. No need to bother about other characters. 

Don't expect to start plucking messages out of the air 
immediately. Ht will take a Tittle time before you will be 
sure of yourself, But once you get started, you will 
realize that there is lots more in the air— 

Than the*voices and concerts sent broadcast. 

é 
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LONG-RANGE L 

Receiving © zi 
‘Sets = | 
Furnished complete 

with everything, in- 
cluding tubes, batter- 
ies and accelerator. 
Nothing else to buy 
to one broadcast- 

PicsQs Application 

IMMEDIATE DELIVERY 
F. O. B.~ HAMILTON, ONT. 

J.V.E. 3 Plate Variable Condensor (Extra heavy plate). 
J.V.E. 11 Plate Variable Cendensor (Extra heavy plate). 

-J.V.E. 23 Plate Variable Cendensor (Extra heavy plate). 
J.V.E. 43 Plate Variable Condensor (Extra heavy nee #5 
J.V.E. Variocoupler (Improved design) .. 

J.V.E. Variometer (Improved design, 85°) satbaiee 
J.V.E. Rheostat (Round, fine adjustments and sturdy) 
J.V.E. Sockets (Metal and bakelite, neat and strong). 
J.V.E. Switch -Leyers (Rubber knob, spring bushing)... 
J.V.E. Switch Points (with nuts) 
J.V.E. Switch Stops (with nuts) . 
J.V.E. Binding Posts (with rubber knobs) isidaees 
J.V.E. Detectors, Crystal (mounted on bakelite base) 
J.V.E. Galenea (in small carton).................. 
J.V.E. Condensors (Grid Leak, Grid, Phone)... 
J.V.E. Phone Head Bands (all metal)... 
R.H. Phone Sets (with head band and 
J.V.E, Dials (with knob, rubber) 
Thoar. Amplifying Transformer .... 
J.V.E, A Storage Battery, 6 V., 50 Amp. 
J.V.E. A Storage Battery, 6 V., 81 Amp. 
J.V.E, B Storage Battery, 22 Volt........ 
J.V.E. B Storage Battery, 2 Volt Cells. 
F.F. Charger for A Battery, 25 or 60 Cycle tg X 
F.F. Combined Charger for A and B Batteries, 25 or 60 Cycle.........—- 25.00 

‘We can make immediate delivery on above*because we manufacture nearly every item. 

A. P. Detector and Amplifier Tubes furnished when 

accompanied with fair order for other items. 

All metal parts nickle plated. Many other items. P. 0..A. 

Dealers and Jobbers Discounts 
on application 

THe JACK V. ELLIOT comrany 
Cleveland, 

Ohio. 
Hamilton, 

Ont. 

When writing to Advertisers please mention Wireless & Aviation News. 
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2X UHTIOUOILOTONAETE. CUETO 

RADIO FRADE REVIEW 
Sa 0 00000 
NEW HEAD NAMED FOR RESEARCH DEPART- 

MENT OF WESTINGHOUSE ELECTRIC CO. 
5. M, Kintner, who is well known for his research and 

engineering work in the development of radio apparatus, 
has been appointed manager of the research department 

ee 

2) 4 
8, M. Kintner, . 

i ‘lectric & Manufacturing Come 
pany, succeeding C. Skinner, who has been made 
assistant director of engineering in the Westinghotse 
Company. He will be located in the research laboratory 
building near Kast Pittsburgh, Pa. ‘ 

of the Westinghouse 

HONEY COMB COILS 
The many amateurs. who are now fitting up apparatus 

for the reception of radio signals, music, etc., will be 
interested to know that they can procure honey comb 
coils to suit their requirements, made to their own ‘speci- 
fications, if desired, at a very reasonable price and on 

Canadian Amateurs T ake Notice 
‘We buy direct from the largest 

firms in the United States 
Bakelite Dial $1.00 Chelsea Rheostat $1.35 

{ Radio Corp. Sockets $1.50 
' Radio Corp. Tube 200 $6.65 — 201 $8.75 

Catalog on receipt of 10 cents, 
Immediate Delivery, Mail Orders sent. Prepaid, 

WINDSOR RADIO CO, 
26 FERRY ST. 

Manufacturers of Radio Parts 
TOOLS & STAMPINGS, LTD,, 

87 JARVIS ST. TORONTO 

WINDSOR, ONT, 

short notice. A special set of coils has been designed 
suitable for receiving all the interesting broadcasting sta- 
tions, including Arlington, Va., with the greatest signal 
strength. ‘These coils may be obtained by communicating 
with Mr. W. Newsome, Wore Ontario, who is pre- 
pared to accept orders immediately. 

ty 

(INVENTOR OF RADIO STATIC ELIMINATOR I8 
; AWARDED PRIZE 

‘Phe Liebermann Memorial prize, consisting of the 
interest for one year on $10,000, has been awarded to 
Roy A, Weagant, consulting engineer of the Radio Cor- 
poration of America, with headquarters in New York 
city, for his jnvention-of @ static eliminator, This prize 
is given annually to the man judged to have contributed 
the best work of the year toward the advancement of 
radio, " 

The static eliminator invented by Mr. Weagant is “a 
combination of balanced circuits and wave. traps which 
choke the static disturbances induced in the antenna, 
leaving only the signals to be received free to pass though 
the circuit,” a writer in Radio News explains, 

‘The invention’ was achieved by Mr. Weagant after 
lengthy experiment carried out under the most unfavor- 
able circumstances in various parts of the country during 
the seasons when statics were heaviest. ‘The Weagant 
static eliminator, while not yet perfected to such a degree 
as to climinate static entirely, has been used with satis- 
factory results in several of the high-power and govern- 
ment stations engaged in long distance communication. 

Sudbury, Ontario, technical school will have the best equipped 
amateur radio station in Ontario. within a month, the school board 
having ordered installation of the necessary amplifiers and addi- 
tional equipment to complete the set already in use. Public con- 
certs will be given for the benefit of the citizens, 

MALCOLM and HILL 
Limited 

KITCHENER, ONT. 

Manufacturers of 

Radio-Cabinets 
Special desjgns and prices on application 

NOVO “B” BATTERIES 
Sula Sth iOS i dr Cg 

HALE BROS..318 St. Paul St, W., Montreal 
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When You Amplify use Acme Apparatus 

Acme The Heart of the 

Amplifying Amplifier is: the 
Transformers Transformer. 

Acme Transformers are for sale separately, and are also incorporated in complete Acme Detector and Amplifier 
instruments designed to connect to your present receiving equipment, 

Radio has been moved 2o the living room, and Acme units are constructed to harmonize with the furniture 

Acme Transformers 
have been brought to a high degree of efficiency through years of specialization on this one product. 

ACME APPARATUS COMPANY, 200 Massachusetts Ave., Cambridge 39, Mass. 
Now York Sales Offico—1270 BROADWAY 

TRANSFORMER AND RADIO ENGINEERS AND MANUFACTURERS 

E No. 
TWO STEP AMPLIF IER 

THE FEDERAL .Detéctor and 
sAmplitier Units mark the highest 
stage of vacuum tube equipment 
development. In these new units 
are incorporated improvements 
that are distinct achievements In 
the art and innovations which 
make them vastly superior to de- 
vices of the same purpose. that 
are available to the “radip enthu- 
slast to-day, They are designed 
with the same high grade engin- 
eering skill, built with the same 
careful atientlon to electrical 

Band mwchanteal detail, und tn- 
spected with the same precision 
that bas held FEDERAL appar- 
Atun In dts igh” place for the 
lust 20 yearn. 

THE PANEL, is made of the highest grade of black laminated phenol plate, carefully 
Two filament rheostat controls, telephone jacks and the black bakelite covered binding miveniently” pl 
conspicuously marked with white eters engraved on the panel, The tube filaments ble thromgh the oy 
the panel anc these openings are completely cavered with very fine mesh nickeled screen, thus protecting the internal m 
anism of the amplifier against mechanical damage, and the operator's. ¢: inst excessive tube glare, The panel is 
secured in,position in the cabinet by six fastening screws, which setsin’ special metal fastening angles, provided inside the 
cabinet, he 

WRITE FOR LITERATURE AND PRICES 

Centurp Celephone and Construction Cu., die. 
BRIDGEBURG, ONT. 

Canadian Distribators for Federal Telephone & Telegraph Co., BUFFALO, N.Y. 

LL a hn 
When writing to Advertisers please mention Wireless & Aviation News, 
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CLUB REPORTS 

& 

On this section the Editor will be pleased to publish reports of any of the various Radio Clubs, Such 
reports should be submitted in the exact form in which they are to appear, the Editor, however, reserv- 
ing the right to edit and curtail the reports if necessary. Papers of special interest-read before such Olubs 
will be also acceptable for publication, 

13 
RADIO RESEARCH CLUB OF.CANADA 

At the recent annual election of officers the followigg 
were chosen :— i 

Ilon, t—Prof, Rosebrugh, 
resident —C, Culver, Ph.D, 

ury-'l'reasurer—C, R, Fraser, : 
Committee—Messrs.. Duncan, Galbraith, 

t ‘i, Williams, 
‘The last meeting of the Club was held under very un- 

favorable weather conditions, ‘Those present, however, 
enjoyed.a very interesting talk given by Mr, Silver on the 
Development of Wireless Communication at Shawinigan - 
‘Ralls, 

THE PRINCIPLES UNDERLYING RADIO OOM. 
MUNICATION 

The Government Printing Office at Washington” has. 
just isstied an elementary book on radio communication, 
entitled “The Principles iy thlie | Spel Commiunica- 
tigi and known as Signal Corps Radio Communication . 
Haniphiet No, 40, Second Mdition, ‘The first edition wax, 
prepared during 1918, ‘The revised edition has been con+ 
siderably increased in size, Some obsolete material ap= 
pearing in the first edition has been replaced, and con= 
aiderable new material hay been added, 

‘There is new material on batteries, ordinary wireltele- 
yruphy and. telephony, ine radio comnvinicntions, trans: 
oriners, antennas, including coilantennas and direction 

i ransmitting apparatus, particularly are convert 
cron tubes, and electron tube apparatus, a,c, plate 

y, and radio telephony, Numerous circuit diagrams 
en, and the construction of antennas.and ground 

connections is described, Besides other useful practical 
inforniation, the book-contains a table of dielectric con- 
stants, copper wire tables, wave length tables, the Inter- 
national Code, safety precautions for radio stations, in- 
formation regarding radio laws and regulations, and a 
list of radio publications including those issued by the 
Government, A complete ind fae ‘been added. The 
revised edition contains over 600 pages aft more than 
300: illustrations, many of them photographs. : 
A copy of this book can be purchased for $1.00 from 

the Superintendent of Documents, Government: Printing 
Office, Washington, D.C. This price includes postage in 
the United States and its possessions, and in Canada, 
Cuba, Mexico and Panama, For other countries,( an 
extra allowance of 20c. should be made for postage. 

AMATEUR STATION I8 HEARD IN FRANCE 
The American Radio Relay League has received word 

from Pierre Corrot, editor of a Paris’ wireless magazine, 
that French amateur radio stations have received mes- 
sages transmitted by the University of Vermont stations 
at Burlington, Vt., ina trans-Atlantic test being conduct- 
ed under the auspices of the league, This is the first 
record of an American amateur station being heard in 
France, 

‘ 

e 

W. A, 0. 0, \ 
The 4th General meeting of the 1922 season, W.A.0.0,, 

was held on April 13th in the Electric lab, Pt the old 
S.P.S, building, U. of ‘I. Mr. Fred Burgess gave his 
contribution to. the Homcharger contest with a lecture on 
loop aerials. “His data were very complete,,and \samples 
of loops jusec| in his experiments were on display, Mr. 
E. J. Bowers gave an interesting talk on the system of 
modulation for telephony as now used at 3CZ, 3CZ has 
been rear out on voice rather remarkably of late, and 
his circuit was carefully-discussed by many members, 

A few remarks about spark vs, C. W showed. that 
W.A.O,O, men are rapidly swinging over to C. W., 
and only a yery few of our members are now using the 
older method, °'lhe general feeling seems to be that if 
we hope to hold the Relay game against the new Broad- 
casting phase, we must pin our faith to C, W. and\ bid 
good-bye to our old:standby, the Spark, 

The Convention committees report favorable progress, 
but will have no definite announcement to make for a 

€ week or so, 
The President advised all local men to get busy and 

clean up their lightning grounds, ete, as the Hydro are 
talking about making an inspection tour to see that all 
Amateurs are observ ng, the Fire Underwriters’ regula- 
tions int this respect, The meeting adjourned at 10.30 
pom, 7] : \ 

| THAT CONVENTION |! 
Gang! Get ready; save up the shekels for a walloping 

big Convention-Exhibition, to be held during the last 
week of the Canadian National Exhibition, next Septem- 
ber, Lets make it a National Affair and Get-Together 
of the Canadian Fraternity, We want our American 
neighbors over here for it, too. Come and see the| 
World's Largest Annual Exhibition and attend the Radio 
Convention, too—all for one car fare, How about it, you | 
Westerners? Will you come? All roads lead to Toronto | 
for the C, N, A, R. Convention, September 8th and 9th, 
1922! Full details later. 
At a recent meeting of the W.A.O.O., Wireless /and 

Aviation News was highly commended for its attitude 
toward the Association, and it was unanimously decided 
that a committee be appointed to meet the Editor with a | 
view to making it the official organ of the W.A.O.O. and 
affiliated organizations, ‘ 

DEPARTMENT OF THE ao NAVAL SER. 
vi 

Radiotelegraph Regulation No, 104 Amendment 
Paragraph (i) of Séction (a) of Radiotelegraph Regu- 

lation No, 104 is hereby cancelled, and the following is 
arc therefor, @ffective 15th February, 1922 :— 

(i) When direct communication by messenger, visual 
signals or other method between ship and shore is im- 
practicable and then only for the purpose of exchanging 
with the nearest coast station messages relating exclu- 
‘sively to the business of the ship, 

4 
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Head Quarters for Wireless Supplies 
A New and Up-to-Date Radio Store has now been opened A {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, 

JATH WIRELESS CO. 
343 PARKDALE AVE,, BUFFALO, N.Y, 

Wo» carry complete stock of pate CORPORATION TUBES 

Immodiate delivery, Mail orders sent prapaid 
All Standard Makes of High-Grade Wireless Equipment, 

[ pLucs _ RHEOSTATS - SOCKETS | 
COIL MOUNTS 

| Receiving Sets made to order | 

Fine Machine Work 
for Amateurs or Dealers 

Motors & Generators Rewound and Repaired 

TOMLINSON & FORBES 
216 VICTORIA ST., PPORONT ONT: 

“ix Keith S. Rogers 
, Dealerin . Hl . 

Experimental Radio |Apparatus 
CHARLOTTETOWN, Prinke Edward Island, Can. 

WIRELESS Batteries | 
4V. GOA Hr. Ste $13.50 ee 40 Amp. Hr, 13,60. 

EV, BOA #1 6 i 
We Specialize in Sales ny delle of Radio Batteries, i 
Fine BATTERY fr ‘ELECTRIC SERVICE, 

y Manufacturers of Radio Apparatus and Parts 
FACTORY NOW OVEN ° 

Immediate Delivery on Condenser Plates and Separators 

Radio Electric Products 
7. Rencesvalles Ave., TORONTO OAKVILLE ONTARIO 

‘Canada’s Leadin House 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— x Panel Rheostats - $1.00 
Kimley Storage B. Batteries i Crystal Detector 

32 volts: $14:00 $11.50 rte: with Crystal ~ = $1.35 

Test Buzzers - . 85c 48" 16.80 14,00 

68 21.00 16,80 TT We are substituting Condensite 
Klosner Vernier Rheostats 2.10 ine i Celoron for Bakelite & Ebonite. 

is to mount the parts on 
inet and wire it it up: 

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

When writing to Pibaiers pes mention Wireless & Aviation News, 

mh 
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BRITISH COMMERCIAL AIRCRAFT “* 
‘The following is based upon some notes recently: cir- 

culated by the commercial aviation section of the: British 
Air Ministry. It describes five of the most representative 
of British commercial aircraft at present in use, especially 
with reference to the traffic at the Croydon Aerodrome, 

The DH, 18 is a single engine, biplane, which has 
‘limousine body with, seats for eight passengers, For 
freight the space available is 255 cubie feet. ‘The’ engine 
is a Napier-Lion, which gives 500 hp, Fully loaded, the 
D.H. 18 weighs 7,000 tbs., of which about 1,940. Ibs. is 
available for freight and passengers, When on passenger 
service the cight passengers are allowed about Q0 Ibs, of 
luggage, With this load the maximum speed is about 
124 miles per hour at 1,000 feet altitude, and 120. miles, 
5,000 fect altitude, Fuel is carried to last about) 314 
hours, giving a range of about 400 miles, ‘This ratte 
accomplishes the flight to Paris in dbout 214 hours, 

The Bristol ten-seater, which has just been completed, 
is a biplane, fitted with the Napier-Lion engine, and hay- 
ing a cabin for cight passengers and an open cockpit for 
a pilot and mechanic, With a crew of two, and fuel and 
oil sufficient for a 400-mile flight, a commercial load of 
2,080 Ibs, out of a total weight of 7,100 lbs, can be car- 
ried.» ‘The maximum speed is about, 120 miles pet-hour, 
and the speed at 5,000 feet altitude is about 118 miles, 

The Vickers-Vimy is the commercial model of the 
well-known bombing type which flew across the Atlantic 
and from England to Australia, It,is:a twin-engine 
machine, the engines being Rolls Royce Eagles of. about 
360 hip. cach. A cabin is provided with: seats for ten’ 
passengers, ‘The maximum speed is. approximately 103 
miles per hour loaded to the maximum permissible weight 
of 12,500 Ibs. with a commercial load of 3,065 Ibs, It has 
a speed of 97 miles per hour at 1,000 feet altitude and 87 — 
miles per hour at'6,000 feet. . $ é £ 

The HandleysPage W. 8 is a twin-engine machine hav- 
ing two Napier-Lion engines of 500 hip, It has a cabin 
with seating capacity for fifteen, The ma&imum permis- 
sible weight is 12,500 Ibs., of which the commercial load 
represents 2,497 Ibs, Loaded up to the maximum the 
machine gave in the Air Ministry competition last year 
4 maximum speed of 119 miles and a cruising speed of 
&8 miles an hour, ; 

The Vickers: Viking TII,is an.amphibjous flying boat, 
ie, capable of landing with equal ease on land-or water. 
It has heen employed in experiments to determine the 
practicability of using the Thames as an aerodrome, with 
satisfactory results, Several flights have been made be= 
tween the Thames and London and the Seine near Paris, 
‘Three passengers may be carried in an open cockpit, The 
engine is.a Napier-Lion. ‘The maximum speed is approx« 
imately 120 miles per hour, the minimum speed 52 miles 
per hour, and the cruising speed 82 miles per hour. 

Several new types of British commercial aircraft are 
now in course of construction, some of which will: be 
introduced into the continental service during the spring” 
of 1922, : 

r AERONAUTICAL DIGEST ap 

~ 2,000, 

-Sir-Ross flew in 1921 from. England to Australia, 
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F AIR FORCE NEWS 
The Aero Club, have’ written to the Air Board asking 

(hat twp hangars he placed at the disposal of\ the Club 
for visiting: plarics at Leaside, Ont, . \ : 

—— j \ 
Tt is tinderstood that negotiations are now about come 

plete between the Aero’Club of Canada and the Wardens 
of the St. James Rectory, Adelaide Street Mast, ‘Toro! 
so that the Club willshortly, be able to make this large 
and attractive property’ a home for the organization, 

Anmouricenent is made! by the Curtiss Acroplane and 
Motor Corporation of the appointment of Mr, Geo. W, 
Browne as manager.of their commercial sales department, 
with Mr, FW. Whitney assistant. 

ey i 

Roald Amundsen, the explorer, is entitled to some 
credit for his interest in aeronautics and his belief\ that 
he can ugg a metal monoplane in exploring in the region 
of the. North Pole, ife proposes to fly from Point Bar- 
row ito North Cape, Norway, At the present time he is 
testing his machine in a flight from New York, to Seattle, 

‘The French Air Ministry reports that the distance eov- 
ered, last year by French commercial planes was nearly 

miles, The number of flights was 6,000 and 
the number of passengers carried Was 10,330. Postal 
matter, weighing 20,758 Ibs, was carried. | 

= a \ 
Sixty aeroplanes have been: entered at New York City 

for the first of the national flying meets sanctioned by the 
Aero Club of America... The first meet will take place 
Sunday, April 30th, ! 

oe - oe k 
Miss Jeanette Vreeland, the opera singer, and Mr, Bert 

Acokte, recently sang into a radio transmitter while sev> 
eral thousand feet above the earth in an aeroplane, ‘The 
experiment was a great success, | 

The death of the famous English aviator, Sir Ross 
‘Smith, is a sad blow ‘to flying men, His accidental death 
occurred while preparing for a flight around the world 

Mr, Thos, Spence, Provincial. Secretary of Canalian 
Air Force in Saskatchewan, was in Toronto the later 
part of March on his way to Oftawa, 

n *4.8T 
The percentage of the personnel of the Air Force by 

provinces is as follows: © « 
Officers. Mon, 

Ontario ccc.. 7 44% 
British Columbia 10% 
Albérta [t.....5:. 9% 
Saskatchewan 10% 
LHR ECssnrvensinacorsaa 9% 

Maritime Provinces 8% 
‘ “Manitoba 10% 
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STARTING AERO ENGINES AT LOW 
- | ' TEMPERATURES 

‘he work\carried out by Professor Robb at Edmontof | 
during this stason and last can now be summarized in thes 
form of a pr@tedure for starting aero engines at various 
low temperatuyes. : 

‘The |problem, as presented to Professor Robb, was that 
he was to asstime that the engine was in an aeroplane 
which was forced to spénd a night in the open away from 
the base, and it was. decided to know the best method that 
the eréw should adopt in order to start the engine the 
tollowing day, 

It is assumed that while the engine has been still hot 
the cooling system has been completely drained or that 
an efficient anti-freeze mixture is available, It is also 
assumed that the battery has been removed from. the 
machine and kept at ordinary room temperature and also 
that a supply of commercial ether at room temperature is 
available, 

‘The first’ operation is to ease up the niotor by doping 
with about one-half pint of gasoline and turning the en- 
gine over until it is quite free, In this connection it is 
important to see that there is no ice in the water pump 
before any attempt is made to turn the engine over, 

The next operation is to dope the engine with about 
one-quarter of a pint of a mixture of ether and gasoline. 
‘Nhe mixture which is most suitable to different tempera- 
tures is given in a list below, : 

It is important that this initial doping should not be 
too liberal, as it has been found that if the doping is 
slightly increased the engine does not start well, 

As soon as. the: engine starts to fire an additional one- 
quarter of a pint of the mixture is pumped into the intake 
manifolds, and this should suffice for the engine to begin 
to fire on gasoline from the carburetor which has been 
flooded meanwhile, ‘ 
The motor is allowed to run for about two minutes 

until it is warm enough to take water at ordinary room 
temperatures, but care must be taken that the engine is 
not run too long without water, 3 

As soon as the cooling system has. been filled the engine 
should be started again and run for some little time to 
see that] the cooling system is functioning properly, 

If the engine starts to boil in an unduly short time 
~examination should be made for an accumulation of ice 
that may have stopped the system, 

Experiments will be carried dut om the:best method for 
‘handling the oiling system, but at present it is considered 
advisable to drain the engine immediately on landing and 
fill it up with oil at at least room temperature when com- 
meficing to start. It is essential that the battery should 
be charged to specific gravity of over 1.25, and this sug- 
gests an extra battery should be carried, (The experi- 
ments/were carried out on a Liberty engine, If the en- 
gine is fitted with magnetos care should be taken to see 
that the contact points and the distributor are clean and 
in Roodiprasr betore attempting to start), 

The priming nozzles ing the intake manifolds must 
be sufficiently large to parm liberal doping quickly, and 
in the case of a second cold start being required soon after 
the first, care should be taken to see that these nozzles 
have not become frozen up. 

The priming device requires to have sufficient capacity 
to permit quick doping with ether mixture and the storage 
tank to serve the priming pump should have capacity for 
at least one-half pint of mixture to permit two dopings, 

Professor Robb used a pump constructed from a grease 
gun which had a bore of 1% inch and a stroke of 7 inches, 
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and he states that a standard priming pump is too slow for 
this particular service. . 
\ Professor Robb experienced no difficulty with the spark 

plugs in almost 100 starts, but it is considered advisable 
to remove the plugs from the engine and heat them over 
a fire before attempting to start. 1 

The proportions of the mixture for doping, suitable 
for different temperatures, is as follows :— 

‘Temperature, Gasoline. Kther. 
+20° I, and above . Purejss. 2 
Zero to 20° F, 3 “to 1 
15° F. to Zero, 2 to 1 

—30° F, to —15° F, & 11 10 1 
—37" F. kK Pure (warm) 

At the higher temperatures it has not been necessary to 
warm the mixture, but a start at ——37° B. indig 
at this temperature ether requires to be warm, that is, 
room temperature, ‘The carburetor should be flooded in 
all cases before starting, and the spark should be advanced 
immediately the engine begins to fire. The ustal posifion, 
of the throttle for starting the Liberty engine is about 
one-fifth open, 

‘Mhe ether used in these tests has been put, up in 1 Ib, 
sealed tins marked “Mallinchrodt Motor-ther,” 

In connection with this research a number of interesting 
points have been raised, and it is suggested “that if any 
further information is required, application ‘should be 
made to the Secretary of {he Air Board. 

AERIAL SURVEY OF EUROPE 
Brigadier General William Mitchell, Assistant Chief of 

the U.S. Air Service, just returned from a three-months’ 
survey of aeronautics in Europe, is urging the immediate 
establishment in the United States of an organized syst#m 
of airways,’ He sums up the European,situation in the 
following manner: “Kurope is making’ great strides in 
the development of aviation, but in its actual application, 
as illustrated by the bombing manocuvres last summer, 
we are in the lead, What the United States needs is an 
organized system of airways, Federal Jaws and some form 
of tangible encouragement for its ¢ivilian operators. 
Some 12 or 15 aircraft lines are in operation in England, 
France, H6lland, Belgium and Italy, ‘The air port of 
London f€roydon, and Paris, Le Bourget) are well 
organized snd systematically conducted, with custom 
houses, hotels and means of communication with the city, 
People in Europe are patronizing the air lines as a utility 
During the month of February about 1,400 passengers 
were cleared at the Paris Air Port, ‘The Freneh are run- 
ning the longest lines—Paris to-Bucharest, with an exten- 
sion to Constantinople, In all the larger European na- 
tions aviation is being developed with the idea that it is 
the fit¥t line of defense, and subsidies of 50 per cent, or 
so on original cost and the cost of operation are in 
effect for privately-owned aircraft. 

“There is no visible aviation in Germany, but they are 
doing great things there, The gliding flights are evolying 
types“with motors of only’® hip, which means a very 
cheap ship. ; 

“The Frene, intend and the Germans expect to-fly the 
Atlantic. A’ ps have not been scrapped, but are sure 
to be the long-distance carriers, The Getman-Spanish- 
Argentine Zeppelin line between Seville and Buenos Aires 
is going through.” 

General Mitchell flew in every country visited, person- 
ally testing out some-fifteen new types of aircraft, 
4 - 
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LATEST RADIO SETS 
1 “ { 

‘HIGH GRADE EQUIPMENT Pe 
WRITE FOR PRICES 

Mail Order Department— i 

Radio Sales Compa 

. THE Pm } 

‘WIRELESS 
EXPERIMENTERS | 

| yO i x 

ny - Toronto 

Price 75c Price $2.25 Price $1.75 Price $2.50 _—Price $2.25 
Postage’ 25c extra with each order. 

With order for any of the above books and one year’s subscription to Wireless 
and Aviation News add $1.00 (Regular Subscription Price $1.50), This amount 
will include postage above mentioned. 

WIRELESS & AVIATION NEWS. 
Special Direct Distributors for Wireless Press Publications 

60-62 EAST ADELAIDE STREET, TOR 
y y RY 

Please send to my address Wireless & Aviation News monthly for one year, starting at once, in payment for 
which enclosed find one dollar and fifty cents ($1.60). ‘ 

Name ......... 

Street and No, .. sane PROVINCE, nsessseescsrreceroseseoesoes ( 


