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The fascination of Hadio is entering the home. The photograph 
ahove shows a home in the San Francisco Bay Region enjoying 
;1 Radio musical concert recci,'ed with de Forest standard equip
ment and reproduced by the Radio Magnavox. A-P Tubes 
are used in the de Forest combination transmitting and receiving 
set and in the Magnavox Power Amplifier shown. O,'er the 
Radiophone, the daughter of the home is telling the soloist at 
the de Forest broadcasting station, many miles away, how much 
the family is enjoying the concert. 
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For Home Receiving Sets 

T HE many Radio Telephone Concerts and market reports and 
other news interests being broadcasted daily bas created 
a new and very exacting use for Detector Tubes. 

Cunningham Type C-300 Gas Content Detector Tube is nationally 
recognized as the one tube which gives the most satisfactory results 
for any type Receiving Set applicable to wave lengths between 100· 
and 3000 meters for both spark and C.W., Telegraph and Telephone. 
In addition to its wonderful detector properties, low B. bat~ery 
quietness in operation. it is a free and persistent oscillator for regen
erative amplification and C.W. reception and functions without dis
tortion of the received signals. 
The pleasure and satisfaction from operating this tube in conne<ttion 
with home receiving sets has resulted in our having received many 
letters from enthusiastic users. \. 
For further particulars s ee or write your nearest dealer or writ~ us 
direct. 
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2" Flnt Street 
San FrancllCo, Oalif. 
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AUDIOTRON MFG. COMPANY 

1114 Welt Lake SUeet 
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REKLER APPARATUS RADIATES QUALITY 
OUNNINGHAM TUBES MEET EVERY AMATEUR REQUIREMENT 
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Our New Home 
Condensers 

No. 1. Mounted .0011 $5.00 

No.2. Mounted .00055 4.50 

No.3. Panel .0011 4.75 

No. 4. Panel .00055 4.25 

No. 3 Condenoer Dials 
No. 41. 3~" ... 0-100 $1.00 

No. 42. 3~" . . . 0-50 1.00 

SHAFTS 3/16", 1/4", 5/16" No.41 Dial 

Amplifiers 
No. 50. Mounted ... . .. $4.50 

No. 51. Unmounted . .. 3.75 

Socket 
No. 60. Universal .. . . . $1.00 

No. 60 Socket 

~ELSEA RADIO CO. 
150-156 Fifth St., Chelsea, Mass. No. SO Amplifier 

Ten them that yon saw it in RADIO 
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Forecast of Contributions 
for February Issue 

Announcement of the winner of the $25.00 prize 
contest for the hest description of an all-wave 
regenerative receiver will be made in the next 
issue. Tbe judges of the contest are Leonard F. 
Fuller, consulting engineer, Colin B. Kennedy 
Co., B. F. McNamee, chief engineer, Atlantic
Pacific Radio Supplies Co., and D. B. McGown, 
assistant radio inspector, sixth district. This con
test has called forth a number of excellent ideas 
to be incorporated in receiving sets. These ,viii 
be publisbed in forthcoming issues, the first manu
script submitted being publisbed this month. 

/iIIf!f 

Next month Ensign Jennings B. Dow will fol
low up the first installment of his "C. W. Manual" 
series with descriptive comment on Modulating 
Systems, Alternating Current C. W. Circuits, and 
The Power Amplifier. 

A dozen questions for answer by Gerald M. 
Best, technical adviser, were received too late for 
publication in this issue. They will appear next 
month, together with answers to any other ques
tions that may be received prior to the first of 
January. 

The new "Pacific Plan" for radio traffic regu
lation, as determined by the convention at San 
FranciscO', Dec. 29-30th, will be given fifNt pub
lication in February RADIO. By this plan it is 
hoped tbat much of tbe present chaos of the ai r 
may be eliminated. 

Edward M. Sargent will detail some success
ful experiments with ground antennz a~ a re
sult of his recent experiences in Mexico. This, as 
well as an article on "The Click Method of De
termining Resonance," by G. W. Cattell, will be 
of especial interest to the technically inclined. 

/iIIf!f 

For the practical constructors, A. H. Babcock, 
electrical engineer, Southern Pacific Railroad, has 
written simple directions for winding transfor
mers. D. B. McGown will continue his articles 
on how to make equipment for laboratory 
measurements, and several otber good men will 
tell how to "roll your own." 

Fiction features will include a soul-stirring 
story of "The Small Person," by Lawrence Mott, 
who in addition to being 6XAD in private life, 
is one of the more successful American writers of 
short stories and scenarios, as is wdl shown by 
the story of "Martin Robbins" in this issue. Our 
old friend Volney G. Mathison, of Samuel Jones 
fame, will come back with "The Kick-back," a 
tale with a real kick, and Clyde C. Young, better 
known as "Squawk McGuff," has some weird 
,vords of wireless rejuvenation and escapes from 
cannibals. 
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NEGTIGUT 
RADIO 

The New Electron Tube · 
'Detector and Self cAmplifter 

(F1ID)' prOWdecl b~ paWD" In \h. prlDc:fpal CODDtn.. \hrOqlaODt \h. world) 

This Tube, the Sensation of the Chicago 
Radio Show, is new in principle and opera
tion. Hence it offers these n9table advan
tages: 

No B Batteries 
No Tickler 
No Grid Leaks 
No Filament Adjustment 
High Selectivity 
Extreme Sensitiveness 

(BqDal Co ODe ..... of 
ampWlCaUOD) 

Much Longer Life 
Unifonnity of Tubes 

(4J1 .. ~ ,"d) 

It represents the result of over four years' exhaustive research, the study of nearly 2000 tubes, with 
complete records of the characteristics of each one. It has had thorough tests in our own research 
laboratories, and months of continuous operating use. 

Only after gaining this full knowledge of its characteristics, its remarkable possibilities, and its 
practical usefulness, are we ready to offer it to radio workers as a forward step in a great field. 

Made up in the complete CONNECTICUT Detector Set at $35.00; Detector Unit alone, $12.00; 
Tubes (for replacement), $3.50. 

We shall be glad to furnish you with further information 
on request. Or ask your dealer to show you the set. 

ECTICUT ~~ti:~~~COMB 
COlnD.ecn 

80 Britannia Street 
Tell them that 70U laW it iD RADIO 
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Introducing AERIOLA Jr. and the Type AD 
Receiving Antenna Outfit 

Aeriola Jr. is the latest development in Radio receivers. It is a complete receiving outfit. 
consisting of an extremely selective single-circuit tuner. a super-sensitive crystal detector and a 
telephol)e head-set. A compact receiver in an attractive walnut-finished case. 

Weight only 5 lbs. Wave length range 190 to 500 meters. Price ....... . ........ $25.00 
The Type AD Receiving Antenna Outfit includes 150 feet of No. 14 Copper Weld Wire. 

one Splicer. two Micarta Receiving Antenna Insulators. two Screw Eyes •. three Porcelain Knobs 
with holding screws. one Porcelain Wall Tube. 50 feet of insulated Ground Wire. one Ground 
Clamp and one Receiving Antenna Protective Device. 

The Receiving Antenna Protective Device is a complete safety gap and fused protector. so 
constructed that it assures protection from lightning or from power lines. 

Type AD Receiving Antenna Outfit complete. Price ............................ $7.50 

Aeriola Jr. and the Type AD Receiving Antenna outfit is all the 
apparatus required for a complete receiving station. 

Send for folder 4465 and Bulletins I. L. 1095 and I. L. 1103. 

Westinghouse Electric & Manufacturing Company 
Eaat Pittaburah. P •. 

8aD FraDclaeo, 1 Jlontgom.1T 8t. 
S •• ttl .. Secon4 aD4 OllerIT Sg. 

Portlan4, Broad"., aD4 Jlom.on Sg. 
Salt Lak. CttJ, 2n4 South aD4 JIaln Sg. 

Tell them th.t 70U .... It In RADIO 

DenTer, 910 Fifteenth St. 
Lo. Angel •• , 7th an4 Spring Sg. 
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Radiotorial ':dirp·ment 
pleasures. His 'ie:~' are c~nstructive as to the popularization 
of radiophone conc~ti~, btit r~ictive of radio telegraphy. E:\,THUSIASTIC assurance has been given that large 

and representative delegations will be present from 
thirty Western radio clubs at the convention in San 

Francisco Dec. 29th and 30th, to draft a "Pacific Plan" for 
regulating radio traffic and to organize the C. W. Club of 
America. The convention \vill be held in San Francisco 
Gymnastic Building, at 2460 Sutter St., with Major J. F. 
Dillon as chairman. A banquet will be held on the evening 
of the 29th and a radio ball on the evening of the 30th. A 
radio show will be held in conjunction with the meeting. 
Each club will be entitled to six votes through its accredited 
delegates. Visitors will be welcome. Our readers are urged 
to be there and to pass the word on to their radio friends. 

A REMARKABLE instance of the benefits of co-opera
tion is afforded by the action of the radiophone broad
casting operators of Northern California in agreeing 

to a schedule which allows each in turn to worle on 360 
meters, as now required by the Department of Commerce. 
The tentative schedule, which is published elsewhere in these 
columns, will probably be revised after a few weeks' trial, 
especially as several new stations will soon be on the air. The 
sentiment is rapidly crystallizing that the ultimate solution 
of the problem will be the establishment of one great station 
to be sustained by the Pacific Radio Trade Association. Thus 
it will be possible to command the best musical talent and 
news features to serve the thousands of people now enjoying 
the novelty of radio concerts. 

W ITH any art that is advancing as rapidly as is radio, 
regulatory laws may be expected to lag behind radio 
progress. But when the angle of time lag becomes 

years instead of months, 'tis seemly that corrective action 
be substituted for long-suffering endurance. Great expecta
tions were held out for accomplishment at the Pari~ con
ference. But, as may be noted in the summary thereof 
elsewhere in these columns, these hopes have been dashed to 
the ground. Now the only recourse for immediate relief 
rests with Congress. 

That Commissioner Carson is alive to the situation may 
be readily gathered from his letter to the associate editor 
of RADIO which appears on the C. W. Club of America 
page. Most welcome is the news that due consideration is 
bei~g given to allocating a band from 200 to 280 meters 
for continuous wave stations and that amateur spark: trans
mitters be graduated from 150 to 200 meters as the operators 
become more proficient. 

FROM out of the editor's mail Jmes a subscriber's letter 
too long for publication, but too pertinent to pass by 
without comment. The writer is a radio concert en

thusiast, one of thousands to whom radio is bringing new 

He urges that no 260-Mt!'f~:~park set work during the 
concert hours, which in California n;: rj9;.; practically from 
noon till nine at night. He is vexed if h:i~ing a beautiful 
'orchestral or vocal selection spoiled by, to him, an unintelli
gible series of disturbing dots and dashes. But he forgets 
that some boy thereby is enjoying himself at home and learn
ing things that will always be of value to him. He suggests 
that this evil be corr~ted by C. W. transmitting, but forgets 
that this may be beyond the boy's limited pocleet-boole. 

Eventually the spark: set will be as obsolete as the Mar
coni coherer. In fact it is probable that it will be prohibited 
by law, just as are automobiles 'without a muffler banned 
from hospital zones. Its one merit is its broad and attention
compelling interference in sending out distress signals from 
a ship. And many an old-timer will note its passing with 
regretful sentiments. 

But we will have the sparle set with us for some time to 
come and it is only through the voluntary consideration and 
courtesy of the amateur operator that others may be undis
turbed in their enjoyment of radio music. Many operators 
now layoff between eight and nine in the evening or when 
special events are being broadcasted, and it would be well 
for all to do so. For, remember, boys, we are on the air, not 
as a right, but as a privilege-a privilege which should not 
be abused. 

EDOUARD Belin's method of radio transmissio~ of 
photographs has successfully sent a picture of President 
Harding from Annapolis to Paris in twenty minutes' 

time. A gelatine print of the picture in relief was pasted on 
a motor-driven cylinder at the sending end and received on 
sensitized paper on a revolving cylinder on which a beam 
of light was directed from a mirror galvanometer at the re
ceiving end. The two cylinders were kept in synchronism 
by means of radio controlled chronometers. A microphone 
point traveling over the relief print, much as a phonograph 
reproducer travels over a record, causes a variation in out
going radio impulses which produce a corresponding variation 
in the mirror galvanometer and thus reproduces the picture 
at the receiving end. 

The same method is employed to reproduce hand-writing 
by using a special ink giving sufficient relief to affect the 
sending needle. The first trans-Atlantic mes. .. ag~s sent by 
this new method were between Premier Briand and General 
Pershing. 

The day is not far distant when, with the perfection of 
secrecy in sending and receiving, much of the world's business 
and pleasure will be conducted by radio. \Vireless movies in 
every home is not an impossible dream. The sky's the limit 
in the development of radio's application. 
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Figh~g Forest Fires with Radio 
By Clyde C. Young 

Airlla,u Patrol i" tlu Hi,h Si~rral, Slltl""i", Mt. EI""tll 0" th~ L~ft, Mt. Lasu" 0" th~ UIP" Ri,ht, a"d Si,,,a/ 0" th~ L()'fJ.It'r Ri,I". 
Pltotos #1, Courtu1 U. S. Forut Str'IIict. 

W IRELESS telegraphy has taken an important part in 
the newly organized airplane fire patrol system in the 
timbered area of the Pacific Coast, which comprises 

several states. The amateur with his little set once more 
stands out as an essential spoke in the wheels of progress. 

Paul G. Redington, District United States Forester, told 
the Twelfth Annual Convention of the Pacific Logging Con
gress something about wireless, and the part the amateur has 
played in the government's campaign against fires, which was 
not only of interest to those present but to the world as well. 

"Boys and young men interested in wireless telegraphy," 
said Mr. Redington, "are being utilized by the United States 
Forest Service to man radio stations in national forests as a 
part of the government's campaign against fires." "Radio 
communication is supplanting the less effective telephone com
munication in the forests," he added. 

The airplane patrol in California for the season 1921 
covered practically the entire forested area of the state, with 
the exception of the Coast redwood region. It included the 
Coast range from the Oregon line to Lake County, the Sierra 
Nevadas from the Oregon line to Kern County, and the 
Angeles and Santa Barbara National Forests in the south. 
It was a cooperative project, undertaken by the U rtited States 
Air Service, the United States Forest Service, the State For
ester, and local communities. BrieRy, the part talcen by each 
was as follows: 

1. The Air Service furnished and maintained the planes 
and furnished the personnel for the patrols, including the 
observers, also the radio on the planes and at the bases, and 
the radio equipment for the fifteen forest stations, located at 
the various Forest Service headquarters throughout the state. 

2. The Forest Service furnished a liaison officer at each 
base to handle fire reports and attend to all other business 
except such as was strictly Air Service; furnished the 
maps; prepared emergency landing fields, and furnished the 
operators for the radio receiving stations located in the 
forests. 

3. The State Forester contributed in a financial way 
toward the subsistence of the Air Service personnel. 

A very important part of the air patrol program is efficiency 
in communication. As soon as the airplanes land at the bases 
or sub-bases, they report all fires discovered en route, and 
these reports are telephoned or telegraphed to the proper 
forest officers. The periods of Right, however, are often two 
hours or more in length, and the bases are out in the valley, 

necessitating the transmission of reports by telegraph or long 
distance telephone. This often consumes another hour, so 
that if it were depended alone upon the reporting of fires 
after the planes landed, there would be a delay of two to 
four hours in getting the reports to the men who would 
actually fight the fires. 

It is necessary, therefore, to have a direct and continuous 
means of communication from the planes equipped with wire
less transmitting sets, which are operated by the observers. 
There are ground wireless stations" at all the bases and sub
bases, and in addition radio receiving stations are maintained 
at all the forest headquarters throughout the state. The 
latter are manned by operators employed by the Forest Serv
ice, who are usually well-qualified amateurs, including school 
boys and others who wish to go out into the forest during 
their summer vacations and who "are particularly enthusiastic 
and ambitious on radio work. 

The observer on the plane reports regularly to the ground 
stations at intervals of fifteen or twenty minutes. If he dis
covers any fires, he reports them; if not, he merely gives his 
location and anything else that he may have observed of 
interest. As he passes over one forest and out of range of the 
radio station there, he piclts up the radio station on the next 
forest and is thereby in continuous touch with the ground 
forces. 

The Forest Supervisor is enabled to trace on a map in his 
office the exact location of the plane, as it Ries over his office, 
by the radio reports he is receiving at these regular intervals. 
If any fires are burning, he knows it immediately; if not, he 
has the assurance that everything is safe. 

That the readers may know further what the Forest 
Service thinks of our amateurs, we quote directly the follow
ing from a report by that organization: 

FIRES REPORTED BY PLANES 
For..t Air Patrol. Seuon 1921 

Rt'ported Elapeed tim .. from di.~oVt'ry of & ... to 
from plan ... d .. livery of r .. port to For ... t orpniaation 

.!li Vt'rba!lIO mill. 11·20 21-30 31-40 41·&0 61~ 
Patroll io 011 Ia l \eM mill. mill. min. miD. min. 

ilia 
Corninlt. Calif. . . . . . .. 171 61 161 14 3 3 3 4 
Math .. r Field. Calif ... 228 42 205 14 2 5 3 8 
Vi .. lia. Calif •... . .... 36 15 18 3 I 2 I 3 
Mareh Field. Calif. 

(appro".). . . .. .. . 44 3 33 10 1 0 1 0 
O ... ,on and Waoh ..... 482 171 339 69 31 31 29 31 -

Total ..... .... ... 960 282 766 110 38 41 37 46 
C o .. ,i, .. "d 0" '(Jg~ z8 

0-
I hr. 

34 
33 
22 

2 
123 

214 
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Radio Central, For W orld-Wide Wireless 
WITH a message from President Harding, the Radio 

Corporation of America on November 5th formerly 
inaugurated world-wide radio telegraph service from 

the first unit of Radio Central, its new station on Long Isl
and, 70 miles northeast of New York City. This high-power, 
multiplex transmitting station is operated in conjunction with 
a multiplex receiving station at Riverhead, L. I., 16 miles east. 
Both outgoing and incoming messages are directly controlled 
by operators at the company's central office in N ell' York City. 

This first unit of an eventual eight consists of twelve 
41O·foot towers, spaced 1250 feet apart, together with a 
power house accommodating two 200 k. w. high frequency 
transmitting alternators with auxilaries and equipment. The 
towers are arranged radially, with six towers on each radius, 
like: the spokes of a huge wheel, covering an area of 10 
acres, with the final installation of 72 towers. The ultimate 
power installation will consist of ten 200 k. w. high fre
quency alternators. Power for operation is supplied through 
a 23,000 volt transmission line from the Long Island Light 
Company's plant at Northport. 

The alternators are Alexanderson 20,000 cycle machines, 
operated for the present at 18,200 cycles. Future operation 
will probably be in parallel for charging two or more sections 
of antenna wings. Such operation is entirely practicable and 
will be employed where great distances are to be covered. 
Even as it is, President Harding's message was received at 
Auckland, New Zealand, a distance of over 10,000 miles, 
and in practically every important country in the world. 

A sending speed of 100 words per minute is possible with 
each transmitting unit, giving a combined sending capacity 
of 200 words per minute for the two completed units. No 
operators are loc~ted at either the transmitting or receiving 
stations, as remote control of land wires from the N ew York 
office cares for actual transmission, and the received radio 
signals are likewise automatically transferred to wire lines 
and received at New York:. 

A ISO-foot cross-arm on the top of each tower supports 
the antenna wires. Each antenna consists of 16 silicon bronze 
cables three-eights of an inch in diameter, stretched hori
zontally from tower to tower. Fifty miles of this cable ' .... ere 
used for the first two antennre systems. The ground system 
for both antennre consists of 450 miles of copper wire buried 
in the ground of the entire system in starfish and gridiron 
fashion. 

A multiple tuned antenna is employed to reduce wasteful 
resistance of the long, low, flat topped aerials and to permit 
the length of such aerials to be increased indefinitely for 
the use of greater powers. The radiation of flat topped an
tennre are not impaired by multiple tuning, as a series of tests 
have shown that with an equal number of amperes in either 
type, the same signal audibility is obtained at a receiving 
station, but there is an enormous saving of power in the case 
of the multiple tuned antenna. 

Another interesting factor concerned with Radio Central 
is the use of the magnetic amplifier. As is well known, tele

COli/iII Ned Oil taKe 43 

. Radio Cmlral Pow" Houu and Cooling Pond in the Cmt". l1igll Frequt1lcy Alternators on VPPtr Left. Receiver Sulion on Low" 
Ltfl. Optraling Room on V ppo,.,. Rig"'. and Main Switchboards on Low"r Right. 
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The 'Vacuum Tube Transmitting Circuit 
11M Fine in. Serica of Anidea _ the ComInKlioa aad 0perari0D of Coecia ....... w."" Appan .... wbida, whea fiaiobed will 

CoudNIe aad ...... be reprinted .. "A C. W. MuUAl." 

By Jennings B. Dow 
EruigD U. S. Navy 

T HE reader is assumed to be familiar with the prin
ciples involved in the operation of the three-electrode 
valve, the triode, or to have access to the literature 

available on this ~ubject. Consequently, to avoid duplication 
and to save space, we will begin by considering the vacuum 
tube circuit. With slight variation, but consistent with the 

. words of Van Der Bijl,' the conditions that are necessary to 
make the tube act as an oscillation generator may be stated 
briefly as follows: 

1. The tube must be capable of amplifying, that is, it 
must have an unilateral impedance which is occasioned by 
potential variations on the grid producing a greater effect on 
the current in the plate circuit (output circuit) than the 
effect produced on the current in the grid circuit by potential 
variations on the plate. 

2. Part of the energy in the output circuit must be 
returned to the input circuit by suitable coupling of these 
circuits electro-statically or magnetically, and in order to 
insure a re-amplification of this energy, the output and input 
must be in phase. 

3. An oscillating circuit must be attached to the tube, 
having inductanc~, capacity and resistance of such values as 
to make the tube oscillate at the desired frequency. These 
values should be such that a maximum efficiency is obtained 
with maximum output. 

Fig. 1 shows a typical vacuum tube transmitting circuit
a Hartley circuit. 

Fig. 1. Tilt Hartlty Circuit. 

Fig. 2 shows this same circuit reduced to a simpler form 
for purposes of explanation. The antenna of Fig. I is repre
sented by the dotted portion of Fig. 2. 

The grid and filament of the tube in this circuit are 
connected to the branched cirtuit containing inductance and 
capacity, constituting the oscillatory circuit, in such a manner 
as to include a portion of the inductance of that circuit repre
sented by the symbol U. In a similar way the inductance 
represented by L. is included between the filament and plate. 

• Suppose first that the circuit is not oscillating. Because 
of the potential impressed upon the conducting path between 
filament and plate, a steady current will flow from plate to 
filament inside the tube and from filament through induc
tance L. outside the tube. The magnitude of this current 
will vary with the voltage of the grid. It can become zero 
when the flow of electrons between filament and plate is 
made negligible by a highly negative potential on the grid, 
but it cannot reverse. A current can also flow from grid to 
filament inside the tube, the current returning from filament 
to grid through the inductance u in the external circuit. 

(I.) TbermioDic Vacuum Tube. VAN Do BIJL (P.67) 

This latter current is appreciable only when the grid is posi
tive with respect to the filament. Like the plate to filament 
current mentioned above, this current is also unidirectional 
and its magnitude is dependent upon the potential on the 
grid. 

When the tube is o~illating, these currents will, of 
course, not be steady, but pulsating. The pulsating currents 
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Fig. 2. Simp/ifitd Diagram 01 Hartk, Circuit. 

generated by the tube enter the circuit from the filament and 
leave it through the plate and grid connections. They are 
pulsating and not alternating on account of the unidirectional 
conductivity between filament and plate and filament and 
grid. The circuit CuLp is resonant to these pulsating cur
rents and an oscillatory current is generated and circulates 
around this branched circuit, flowing through the capacity C 
and the inductances Lp and U. This current, which will 
be called the output current, can be many times greater in 
amplitude than either of the pulsating currents. 

The pulsations in the steady current which flows during 
the stable condition from filament to plate are, as stated 
heretofore, caused by periodic variations in the potential of 
the grid with respect to the filament and these variations in 
grid potential are induced in the grid coil L. by the output 
current. There is a similar potential induced by the output 
current across the plate coil L •. 

It is true of this circuit and typical of any circuit for 
generating oscillations, that during the pO.rtion of the cycle of 
the output current when the grid is positive with respect to 
the filament as a result of the potential difference across the 
coil u, the voltage drop between the plate and filament con
nections (across the inductance L.) is such as to oppose 
the potential of the plate battery and hence to reduce the 
potential between filament and plate inside the' tube. Dur
ing the other part of the cycle when the grid is negative 
with respect to the filament the potential acting between 
plate and filament is increased above that of the stable 
potential of the plate battery. During the portion of 
the cycle when the grid is positive with respect to the 
filament, current flows within the tube between the grid and 
filament and this current increases as the grid becomes more 
positive. The direction of the current flow is in the direc
tion of the potential, that is, from grid to filament inside the 
tube and from filament to grid outside. Further, as the grid 
becomes positive with respect to the filament, there is a 
resultant increase in the current flow between the plate and 
~ureau of 5wdarda publication ~o. JSS. L. M. HuLL, Dtc. " '9'9' 
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filament of the tube, even though the plate potential on the 
tube is being reduced. This increase is limited, when the 
stable oscillating condition has been reached, by the satura
tion effect, which may occur at lower values of plate current 
than that corresponding to the total filament emission owing 
to the loss of electrons to the grid. 

As has been stated, the plate current wave is distorted 
at the other extreme of the cycle-that is, when the grid is 
negative-by rectification effects; moreover, the grid current 
is always pulsating, and is zero for a considerable part of a 
cycle, while the grid is negative. Consequently, the waves of 
current supplied to the circuit between filament and plate, 
and filament and grid (Fig. 3) are each composed of a direct 
or average constituent, a fundamental constituent correspond
ing in frequency to that of the output current, and a number 
of higher frequency or harmonic constituents. 

The useful oscillating output current depends neither 
upon the direct or average values of the plate and grid cur
rents nor upon the multiple frequency constituents; it is 
determined solely by the fundamental constituents of these 
currents, to which the same consideration as regards direction 
and phase relations apply as have been roughly stated with 
regard to the distorted current waves. 
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Fig. 1. ShfllUli"g Dir"tio" 01 Grid Curr,,,t a"d Plat, Curr,,,t. 

Thus, speaking only in terms of useful current constitu
ents, a sinusoidal alternating current flows in the grid circuit 
in phase with the alternating e. m. f. across the inductance 
u, and therefore represents a withdrawal of power from the 
output circuit, which power is expended within the tube. 
On the other hand, a sinusoidal, alternating constituent of 
plate current flows in opposition to the e. m. f. across the 
inductance u; this means that power is being supplied to the 
output circuit from the plate circuit of the tube. As will 
appear later, the impedance of the output circuit to all fre
quencies that are harmonic multiples of the fundamental is 
very great. Hence there are no appreciable multiple fre
quency constituents of the current circulating in the output 
circuit and the alternating e. m. f.'s across the inductances 
Lp and Lc are in all cases practically sinusoidal. Conse
quently the useful power supplied by the tube can be deter
mined in terms of the alternating e. m. f. across Lp and the 
fundamental constituent of the plate current. If we would 
neglect the grid current, this would be the power available 
for dissipation in the resistances. As the output current 
increases, the amplitudes of the alternating e. m. f.'s across 
the plate and grid inductances increase proportionately. The 
al ternating grid current increases more and more rapidly as 
the amplitude of the plate e. m. f. becomes larger. On this 
account, the power loss to the grid increases. The power 
supplied by the plate increases with increasing plate potential, 
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but as the grid potential increases the effective saturation cur
rent is reached when the grid is positive and the plate current 
becomes zero for an appreciable part of the c)'c1e when the 
grid is negative. Consequently, a continued increase in the 
amplitude of the output current results chiefly in an increase 
in the harmonic constituents of plate! current without greatly 
increasing the fundamental. Obviously, then, a condition of 
stability ensues when the power supplied by the fundamental 
of plate current minus the power dissipated by the funda
mental of grid current is just equal to the power dissipated 
by the output current in R., Rp and R·. 

CoW CIRCUITS TO DATE 

There are as many as five vacuum tube circuits that may 
be considered of primary importance. Only two of these, 
however, are found in common use in modern transmitting 
circuits, namely, the Hartley circuit and Heising's modified 
Colpitts circuit. Meissner's circuit, while used to some 
extent in its basic fonn, resolves itself into a modified Hartley 
or Colpitts circuit in practice. Its approach to either of these 
depends upon the constants of the circuit. 
. Both the Hartley circuit and Heising's modified Colpitts 

circuit possess certain advantages and disadvantages, all of 
which are not common, and the experimenter, in selecting 
one will do well to consider each. For example, the Colpitts 
circuit, while highly efficient, does not well adapt itself to 
flexibility insofar as rapid change of wavelength is concerned. 
This disadvantage was largely overcome by Heising's altera
tion. The Hartley circuit, probably the most efficient, retains 

:=:;:=c 
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Fig. I. Hartl" Circuit tU Ustd i" tIlt Laboratory. 

its efficiency only through the narrow band of wave lengths 
for which a given installation is designed; this, because the 
variable feature is vested in inductance rather than in capac
ity. Large amounts of inductance are obviously necessary 
for operation at the longer wave lengths, and when using 
only a small portion of this inductance for the shorter wave 
lengths, there is added resistance in the circuit resulting from 
the so-called "dead end effect" and from corona losses which 
are very apparent in any open end inductance adjacent to cir
cuits where high frequency currents of any magnitude are 
flowing. 

Fig. 4 shows the common Hartley laboratory circuit as 
used to generate sustained oscillations for calibration work, 
heterodyning incoming signals, producing high potentials for 
testing insulation, etc. If the resistance of the circuit CL-LP 
is sufficiently low, a simple circuit of this kind may be made 
to generate oscillations from a few per second to upwards of 
3,000,000 per second. If. in place of the concentrated 
capacity C, an antenna having distributed capacity and appre
ciable resistance is substituted, the band of frequencies at 
which the circuit will oscillate will be restricted to a com
paratively narrow range. In this circuit, both inductances 
L. and L. necessarily coupled to obtain the required grid 
input, are a part of the oscillatory circuit and must be wound 
with low resistance wire, tubing, or tape in order to keep the 
resistance of the circuit as low as possible. In practice, ill 
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transmlttmg circuits, La is exterior to the oscillating circuit 
and may be wound with almost any kind of conductor. J n 
so far as the supply of power to this circuit is concerned, it i~ 
of the series power circuit type-the plate battery or gen
erator is in series with the plate and is unshunted by capacity. 
Here the plate circuit is not a part of the oscillatory circuit 
and the current which flows in this circuit is pulsating rather 
than oscillating as previously explained. 

In Fig. 4, a small capacity and large resistance are use<l tn 
obtain the required negative potential on the grid. With t!lis 
arrangement the grid obtains a positive potential only during 
the small fraction of the cycle when the grid leak current i~ 
building up to rob the grid of its positive charge. Notwith
standing the fact that the grid attains a positive charge during 
a small fraction of each cycle, which results in a grid to 
filament current inside the tube, the capacity-grid-Ieak resist
ance method of obtaining the required negative potential is 
more efficient than the method of inserting a grid battery in 
the circuit. In using the latter method the plate potential 
must be increased to a much greater value before oscillations 
will start, than when the former method is used. The value 
of the current in the oscillating circuit is greatly dependent 
upon the value of the grid leak resistance, which will vary 
with the type of the tube used, but will usually lie within 
the limits of 5,000 to 12,000 ohms. 

Fi,. S. Hart/~, Circuit as Ustd in Pra(tiu. 

Fig. 5 shows the Hartley circuit as used in practice. Here 
the inductance, La, is not a part of the oscillating circuit, but 
is merely coupled to the oscillating circuit to obtain the 
required input for the regeneration of oscillations. The 
variable feature of the inductance La may be obtained either 
by a fixed coil. inductively related to u, with a variable 
contact, or by a coil having a fixed amount of wire in circuit 
at all times, but so mounted as to provide a means of chang
ing the degree of coupling with L., or by a combination of 
both of these methods as found in some of the more refined 
sets. In this circuit, the filament and grid are more or less 
strongly tied to earth which results in the plate only being 
"hot." This is a feature which is very desirable in a power 
circuit where high voltages are used. The period of oscilla
tion of this circuit is dependent upon the . value of antenna 
capacity and inductance, and the inductance L.. At very 
high frequencies, however, intra-electrode capacities and other 
capacities and inductances in the circuit may influence the 
period of oscillation, and in all circuits these values, together 
with the resistances, detennine the upper limit of oscillation. 
In the design of the transmitters to operate at short wave 
lengths (wave lengths under 250 meters) the Hartley circuit 
is recommended. As a matter of information the General 
Electric Company has been able to obtain waves ~ix meters 
long with such a circuit. At this wave length, which corre
sponds to a frequency of 50,000,000 cycles per second, the 
inductances resolve themselves into nothing more than the 
straight connecting wires. 
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Fig. 6 shows a Colpitts laboratory circuit. In the case 
of the Hartley circuit, the coupling between input (grid) 
circuit and output (radio frequency) circuit was obtained 
inductively. In the Colpitts circuit, the coupling between 
input and output is capacitive and is varied by changing the 
value of the capacity C 1• In changing 'this capacity as 
required in adjusting the circuit for most efficient operation, 
the period of oscillation of the circuit LC1C2C. is changed 
and it is necessary to change the capacity C 2 an amount 
necessary to obtain the desired period of oscillation. This 
double adjustment is somewhat of a disadvantage in practice. 
In this circuit, the plate potential is applied across the capac
ity Cit and in order nO.t to affect ~he oscillating circuit 

Fi,. 6. Co/pitls Lahorator, Circuit. 

LC1C 2C. a radio frequency choke La must be inserted in 
the plate supply lead as shown. The matter of obtaining 
the proper value of this choke inductance will be considered. 
in detail later. The capacity grid-leak resistance method of 
obtaining the required negative potential on the grid is 
used here, also. 

Fi,. 7. Co/pitts Circuit as Ustd for Transmission. 

Fig. 7 shows the Colpitts circuit as applied to a power 
transmitting circuit possessed of an antenna which is repre
sented by the capacity Ca. 

c, 

n .. 
Fi,. 8. H~isin, Circuit in Tluor,. 

Credit is due Heising for the circuit represented in Fig. 8. 
This is one having a number of very desirable features. The 
coupling between input and output is varied by changing the 
position of the contact S. If contact S is moved along the 
inductance to the point F and a variable capacity is inserted 
in the circuit between the plate and F, the circuit shown in 
Fig. 6 w;1I result. By means of Heising's variable contact S, 
then, it has been possible to eliminate the variable capacity 
C 2 of Fig. 6 and at the same time provide a method of chang-

Co .. ti"l/~d 0" pOJ:, 4Z 
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. A Medium and Short Wave Regenerative Receiver 
By F. L. Wisner 

The Font Bntry in the ,25.00 Prize Contut which a.-d Deeember 15th. Thia Set Ha • Ranae of 175 to 2400 Meters 

I N ORDER to have a simple and efficient receiver for 
medium wave lengths, including time signals, weather 
reports, etc., and yet maintain maximum efficiency on 

short wave lengths, the following receiver was designed. In 
the short wave position the receiver has a range of from 175 
meters to 500 meters. It is a plain variometer regenerative 
receiver and, as may be seen in Fig. 2, there are no extra 
coils or condensers connected to lower its efficiency. 

brackets, on either side of the stators. Care must be taken 
when connecting these nvo coils in circuit to see that their 
polarity is correct. Fine regenerative results have been 
obtained and the receiver will oscillate over its entire range. 
These secondary loading coils each have 34 turns of No. 22 
double cotton-covered copper wire and are of the five-layer 
bank-wound type on a formica tube 3 3-4 inches in diameter 
and 1 inch long. 

2 2 - ----------i 
Fig. 2. Phantom Yie<W of Regenerative Receiver. 

On the medium wave position of switch No.1 in Figs. 1 
and 2, two secondary loading inductances are connected in 
the circuit as well as a secondary variable condenser of 0.0011 
microfarads capacity, which brings the wav.e length range 
up to from 450 meters to 2400 meters. This switch also 
connects the bank wo_und primary loading inductance in the 
circuit, giving the antennae circuit the same range as the 
secondary. In this position the plate variometer becomes a 
variable tickler because of its close inductive relation to the 
two secondary loading coils which are mounted with brass 

A variable condenser of 0.0011 microfarads capacity is 
connected either in parallel for long waves or in series for 
short waves by switch No. 2 in Figs. 1 and 2. There is 
sufficient inductance in the loading coil and primary of the 
vario-coupler to use the condenser in series up to 1200 meters 
wave length. 

The primary loading inductance is wound in a two-layer 
bank winding for 42 turns and then three-bank winding for 
53 turns, using No. 20 double cotton-covered copper wire on 
a formica tube 3 3-4 inches in diameter and 4 inches long. 

p ..... rr 

Fig. 4. Arrangtment of Wiring lor Five 

II I l ' I R . R . Bank Winding OQ.'· : f> or rgrtlfrall'l.'c rCl'I'I.'i'r 

This coil is mounted on the bottom of the vario-coupler base 
and the whole unit is mounted on the panel with the tubing 
in a horizontal position, as this conserves space with no bad 
dlects slIch as coupling to either variometer. The primary 

Coutr'llllcd On rage 4.? 



12 RADIO for JANUARY. 1922 

Tuning for Long Waves 
By B. F. McNamee 

T UNING apparatus for long waves presents some 
difficulties not met with in the short wave apparatus. 
The loose coupler, when made of sufficient size to tune 

to the long waves, is a very bulky and awlcward object. Many 
attempts, more or less successful, have been made to use coils 
of several layers of wire to replace the single layer coils of 
the ordinary loose coupler. In the radio trade the term 
"loose coupler" has been pretty much confined to two tele
scoping single layer coils, such as shown in Fig. 4 of the 
author's article on "The Handling of Tuning Apparatus" in 
December RADIO. But the term really means a combina
tion of two coils of any kind to act as a radio frequency 
transformer. 

Let us take a singre layer coil of 1000 turns wound on a 
tube 4 inches in diameter. Another coil of about the same 
diameter, but much shorter, has also 1000 turns of wire, 
wound in 10 layers of 100 turns each. While the inductances 
of the two coils may be somewhere near equal, the 10 layer 
coil will not tune to as short a wavelength as the single layer 
one. This is due to its distributed cnpacity, or we might term 
it the turn-to-turn or layer-to-Iayer capacity. 

Fig. I. 
Efftet 0/ Distributed 

Calacit,. 

r.~ 
Fig. 2. Ho"eycomb Coil. 

Two adjacent turns of wire, with the insulation between 
them, constitute a small condenser. The voltage drop due to 
the inductance of a single turn is appreciable at high fre
quency, and serves to charge this small condenser. This 
much is true of both types of coil, and may be called the 
turn-to-turn capacity. But in the 10 layer coil we have also 
a number of condensers consisting of the layers of wire and 
the insulation between them. In this case the capacity is 
therefore much greater than in the single layer coil, and since 
the wavelength to which the coil will tune depends on the 
capacity of the circuit as well as the inductance, the 10 layer 
coil with its larger fixed capacity will not cover as grea~ a 
range of wavelengths with a given variable condenser as the 
single layer coil. 

Fig. 1 shows the effect of distributed capacity by the 
imaginary condensers connected between adjacent turns. In 
circuits where variometers are used for tuning without any 
shunting condenser, the capacity of the circuit (which is 
necessary for tuning) is the distributed capacity of the vario
meter coils, in addition to some small capacity between 
leads, etc. 

The common practice of "tapping," i. e., using only a part 
of large coils in order to tune to shorter wavelengths, often 
results in great losses in signal strength, due to what is known 
as the "dead end" effect. The term "dead end" refers to the 
unused portion of the coil, which in virtue of its distributed 
capacity, is more or less tuned to the signal. It therefore 
absorbs more or less of the incoming energy. For some wave-

lengths the inductance and capacity in the dead end is tuned 
perfectly to the signal, and the coil will give very poor results 
at such wavelengths. One method much used in the past to 
overcome this effect is a dead end switch, which disconnected 
the unused turns from the part . in use. But the presence of 
the unused turns, even if disconnected, makes possible their 
absorbing energy by induction. 

Multi-layer coils of the "honeycomb" type have proved a 
success in overcoming these difficulties in some degree. The 
distributed capacity is low because the wires touch only at 
crossing points, and are kept apart by the thickness of one wire 
at all other points. The largest coil required for wavelengths 
now in use has 1500 turns, and is only I inch wide and about 
40 inches outside diameter. A plug and socket arrangement 
makes them easily removable. 

Since no "taps" are provided for using only a part of the 
turns, the whole coil is always in use, and dead end effects 
are completely done away with. When a wave is too short 
for a given coil, it is replaced by a smaller one. 

Coils termed "duolateral" are a modification of the 
"honeycomb," and are wound with the wires a little further 
apart, giving a slight decrease in distributed capacity. 

In tuning with honeycomb coils it is necessary to observe 
the same cautions regarding coupling as stated in the Decem
ber issue about the loose coupler; i. e., every time the coils 
are moved it is necessary to retune with the variable con
densers to keep in resonance with a given signal. 

It is generally possible to tune in a station on two or more 
coils of different sizes. Let us say that some particular 
signal comes in when the secondary coil is a 35 turn honey
comb and the. secondary condenser is set at 130 degrees. If 
we now substitute the 50 turn coil, we will no doubt tune in 
the same signal at a lower condenser setting. This is because 
tuning to any particular wavelength does not mean 'selecting 
just one certain amount of inductance and one certain amount 
of capacity, but selecting one certain value for the product 
of the inductance and capacity. So we should be able to 
select any value of inductance whatever, and then choose a 
sufficiently large or small capacity to make the product come 
out right. 

We are limited in this, however, by two things. First, 
we have always the distributed capacity of the coil as the 
minimum capacity. Second, the tuning will be too broad if 
too little inductance is used, and difficulty in coupling is 
experienced due to fewness of turns in coils. So it is generally 
best to use as large a coil as possible on any given wavelength. 

TABLE OF CONSTANTS FOR DEFOREST 
DUO-LATERAL COILS 

By EDWAllD M. SARGENT 

Inductance Wa\'elenll:lh .. hen 
Coil No. of Outoide at hiaheet ahuntt'd with condenaer D . C . 

Turns Diameter wavelength hann", capacity of Reaiatanee 
(Milhenriee) .0001 mf .001 mf .0015 mf Ohms 

DL-25 19 2 .22' .020 100 270 338 .37 
DL-35 40 2 .30' .092 225 580 698 t. .72 
DL-50 49 2 .32' . 144 287 710 887 .70 
DL-75 74 2.37' .322 405 1090 1310 1 .31 
DL-l00 102 2 .47' .567 560 1450 1740 1.77 
DL-150 135 2 .• ')6' .875 693 1765 2100 2 .31 
DL-200 172 2 .59' 1.61 945 2360 2930 3 .97 
DL-250 250 2 .87' 3 . 51 1390 3580 4330 5 .73 
DL-300 329 3 .03' 5 . 10 1680 4200 5300 7 . 44 
DI.-IOO 420 3 . 15' 10 .2 2300 6000 7300 10 .04 
DL-500 519 3 .47' 1.5 .4 2925 7370 9200 13.70 
DL-600 700 3 .34' 32 .0 ... 40 11120 13130 37.20 
DL-750 990 3 .56' 56 . 2 .~ 14200 17300 51.20 
DL-l000 1200 3 .87' 99 .5 7400 1&150 23000 67 .00 
DL-1250 1410 4 . 13' 137. 8700 22150 27000 81.00 
DL-I500 1670 4 .00' 180. 10000 25450 :ntOO 97.00 
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FA TE-or \\'hat~v~r it is that s~~m-
ingly controls th~ d~tini~s of Man, 

som~tim~ with harsh sev~rity-had laid 
ruthl~ hands on ~hrtin Robbins, only 
-and h~nc~ Chid Radio Op~rator on 
th~ Bloomton, an irr~sponsible, \\'a~ly, 
cr~aking old steam lumber schooner that 
had worn a path of her own into Pacific 
wat~rs, ~tw~en a northern port to that 
of San Pedro. Up in ballast, al:d back 
in lum~r-Plimsoll mark more than 
awash on pr~ssing occasion, she drudged 
her w~ary way, pushing h~r Scarred for~ 
foot clumsily through the heaving water 
spaces. 

Captains cam~-and \\,~l1t. Cooles 
stood the old, rattl~-trap range, and the 
dearth of proper utensils, for a time, and 
then departed, vowing her "a d-- slob 
of a ship!" ~htes, crews-all changed 
with periodic brevity. 

But Martin Robbins was a fixture on 
board. And for th~ reason that an acci
dent had made of a splendid, virile lad of 
19, a hopeless cripple, who could navi
gat~, aft~r a fashion, on a badly-fitting 
wooden leg and two heavy walking 
sticks. Radio, as a prof~ion, had never 
~en his ambition, but by the force of 
unhappy circumstance, it was practically 
all that he could d~and the stipend 
thus earn~d w~nt far toward the support 
of the idol of his heart-his mother
and himself. 

Robbins was a good operator, with a 
Cla.~ A-I Commercial. The owners 
fully realized this, and-~ing kindly 
men, al~it intent worshippers of the 
almighty dollar-they had made things 
as comfortable for him as lack of space 
pennitted. 

But, at best, it was a rough, w~ary
ingly-monotonous existenc~, with little 
or nothing to do, and Robbins would 
hunch himself into a comfortable posi
tion abaft the squat funnel, and sit there 
for hours on ~nd, all alone, watching the 
graceful flight of the swooping gulls and 
listening to the crooning lullabies of the 
wind, droning from the great distances 
-into th~m again. He never complained 
-nor rail~d-child-fashion-at the im-
mutable cross that was his to ~ar during 
this existence, for he was of good stuff
was Robbins-going about his duty thor
oughly and conscientiously. 

()nly once did the cry of a tortured. 
aching heart burst forth. It was in 
Grays Harbor, on a hot afternoon. Load
ing had been delayed, and the foreman 
was driving the crew. One of them-a 
burly figure of a man, perfect in wind 
and liml>-stopped at the door of Rob
bins' quarters and asked for a drink of 

Martin Robbins 
cAn Inspiring Story of Heroism 

By Lawrence Mott 
(1)ecIimted II> ICjM) 

water. \Viping the sweat from his face, 
this whole-limbed tower of human 
strength brok~ out in a string of curs~ 
at the hardness of the work, at the penny
grabbing owners-at anything and every
thing. 

Robbins listened-then: 
"How would you like to be-me?" 

Th~ tense passion in his voice checked 
the other's outburst. 

.. If'it!tout a t!toug!tt 
of uti lu gropd to 
!tis apparata." 

"God ought to strike you dead! Y 011 

have health I You are a wh~le man! 
You can earn a real day's wages, with
out f~eling that you are accepting char
ity! You can dance-sing-be happy
while I . . . "a sob choked him 
and he threw himself on the narrow 
bunk. The other tiptoed away, shocked 
into thinking. 

• • • 
H O\V well Robbins remembered 

when she had come on board-at 
San Pedr~for the run. North I 

Captain :Malcolm's Elsie was of that 
clean-cut, fin~ type of young womanhood 
that instantly appeals to the finest in a 
man. Full of fun, with a contagious 
spirit of gayety, sh~ owned the ship from 
the time that the San Pedro breakwater 
was turned, and course set-up coast. 
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He watched her as she passed about the 
grimy vessel, investigating everything, 
and a greater sense of his physical con
dition bit, deeply. 

The radio apparatus had to be ex
plained. She listened-in, and he showed 
her how to distinguish dots and dashes. 
At her insistent demand he printed the 
code, that she might learn it. With a 
woman's quick intuition she read his bur-

den in his big grey eyes, as though they 
were the open pages of a book, and her 
heart ach~d for him, in his bare and drab 
existence. 

One night she tactfully led· him to 
talk of his moth~r, and the girl's ~yes 
went wet as he told, quite qui~tly, of the 
difficulties of keeping both their bodies 
a,!d soul~ in comfortable relationship; of 
hiS one-time hopes of being a marine en
gineer-and so forth. 

"This is about all that J can d~ 
now," he finished unheroically, merely 
making a statement of fact, and unseek
ing of sympathy. 

She went out on the little after-deck, 
where a full moon swathed the world in 
steel-white light, and as she leaned 
against the grubby rail, list~ning to the 

Conlin,,~d on /lnge J2 
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The Fable of the Frenzied Feline 

O ~CE upon a time there lived in a 
Small Town a youth named Katt. 

His folks spelled it with a "K" and two 
"t's" and that Helped Some. He was 
an Eager Reader and perused. all the 
Popular Periodicals of a Mechamcal Na
ture to be found on the newsstands. 

He knew How to Use old phono
graph records for eleven different .pur
poses, besides the original, and QUite ~ 
Number of ways of making Fords Use
ful. But it was the Back Pag~ that 
captivated him. For a long tlm.e he 
tried to decide whether to be a FlOger 
Print Expert in Six Lessons or a Ha
waiian Guitar Player in Four. The 
Traffic Manager Dope and the Travel
ing Salesman Stuff gave him several 
Exalted Moments. 

But what finally hypnotized him was 
the Double Page Dream of the pub
licity agent of the Grand Supreme Wire
less University of Kankakee, Mo. He 
swallowed the Whole Business and filled 
out the Coupon. He enrolled for the 
Special Six Weeks course at so much 
down and so much per, and received 
Free in Addition their Marvelous Pat
ented Battiometer. Seven or eight 
months later he amazed the entire Katt 
family by getting a License. 

All he needed then was a job. He 
packed His Things and Came On to San 
Francisco. For many days he haunted 
the Various Offices and finally one 
morning there was an Opening. He felt 
that he was In Luck but forgot that 
there arc Two Kinds of luck. The sec
ond on the steamship Jessie Jay had quit 
as he couldn't seem to get along with the 
second steward and Katt was put in his 
place. . 

After parking his toothbrush, and h.'s 
Other Collar in the Operator s Cabm 
Katt went on watch. He felt fine and 
had No Misgivings as he knew the game 
from A to Z, and had often seen sets 
work. 

They headed north bound for Seat-
. tic and other Foreign Ports and met a 
Moderate Westerly Swell. The mo
tion was Unpleasant and Katt w~ 
Uneasy.' He hoped strongly t~at It 
wouldn't Affect him. A few mmutes 
after noon, and as he was deciding he 
didn't Feel like eating as he had a Late 
Breakfast, the telephone from the bridge 
rang and a rough voice wanted to know 
what was the matter \\·ith the Time Tick 
and how was the weather at Table 
Bluff. Katt wasn't aware of any time
tick or other trouble and hoped the 
weather at Gable Ruff, or whatever he 
called it, was pretty nice, but he had no 
definite information to go on. 

He woke up the first and told him 
the Circumstances. The first had been 
out at the Beach the night before de-

With apologia to Lem N. Ade 

By Dave Gibbons 

livering 'some Real Stuff he got at a 
Bargain in Vancouver for twelve a 
quart. He wasn't quite over it yet and 
Katt couldn't Make Much of his Ex
planation. He gathered however that 
he had Missed Something. 

He also realized that the good ship 
Jessie Jay was a Poor Pe~former in a 
little sea, and he th~ught It strange he 
hadn't heard any Signals yet as there 
ought to be some other ships around. 
The motion of the ship Increased and 
Katt's enthusiasm Waned, and when the 
first relieved him and pointed out that 
he could hear better if he had Both 
Terminals of the Phone connected to the 
Binding Posts he was only Mildly In
terested. 

Next day he received his first message 
from another one of the company's 
ships but all he could make out was the 
Best Regards part until the fourth r~pe
tition and even then he was a Little 
Doubtful about the Names. He had 
Quite a Time with his key too as it 
wasn't nearly so Easy to Work as his 
practice set. He heard Marshfield call 
QST alright but the beginner on duty 
there was a very Snappy Sender with a 
very Individual Fist of his own and Katt 
didn't get the rest of it. Afterwards he 
figured it might have been a sto~ warn
ing, but anybody could sec the wmd was 
getting worse right along. 

The skipper then wanted to know the 
weather at North Head and how was 
the Bar. He came in and sat in the 

shack while Katt Called and Called and 
Called. And every time he called he 
Knocked His Detector. There was only 
one Good Spot on that lump of coal and 
It was Hard to Find. He finally gave 
it up and the Old Man grunted and left. 
Katt had not been told that NPE never 
answers until at least four ships call 
him Twenty Minutes Each, as it's lots 
of trouble Starting Her Up. 

When they got to the bar there was 
Considerable Sea running and Katt 
didn't like the Looks of Things. After 
a couple of hours of such. Rolling ~nd 
Pitching as Katt never beheved pOSSible, 
the Jessie J.ay tried vainly t~ r?1I .AII 
The Way Over and at last got lOslde lOto 
smooth water. Katt thought there 
couldn't be anything worse than the Aw
ful Experience he had been th~ou~h and 
when the freight clerk told him It was 
always Much Easier going in than com
ing out he made up His Mind. 

When they tied up at Astoria he 
didn't wait for the gang-plank. He took 
his tooth-brush along but left all his 
Other Stuff on board. He headed di
rectly for the Interior of Oregon and 
although many years have. p~d. he has 
never since returned to ClVlhzatlon. It 
is said that after a time Katt became 
quite wild, and that his Descendants arc 
all wild too. 

The Natives claim that this is the 
True Explanation of the Origin of the 
Wildcat but as there stilI exists Some 
Doubt ~verybody is entitled to Their 
Own Opinion in the matter. 

A-f oral:-Y ou learn a lot After You 
Leave School. 
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International Allocations of ,Frequenci~ 
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A LE~GTHY draft of the recom-
mendations of the Interallied Tech

nical Committee on Radio Communica
tion, which conferred at Paris from June 
21 to August 22, 1921, has been issued 
by the lJ. S. Department of Commerce. 
The recommendations, together with any 
changes that may be proposed by any of 
the five governments represented, will 
be submitted for adoption at a world 
conference which will probably be' held 
during 1922. The views of American 
commercial and private radio concerns 
were presented at a meeting called by 
Secretary Herbert Hoover at New Yorle 
City on November 25th. 

The committee's report consists es
sentially of answers to a set of fourteen 
questions that had been prepared by the 
1920 \Vashington conference and an
~wers to four questions subsequently in
troduced. These questions have to do 
with the classification and allocation of 
waves, restrictions on damped waves and 
on radio telephony, and the determina
tion of the normal range of a radio 
station. 

NOMENCLATURE 

A preliminary series of recommenda
tions on nomenclature are given for the 
attention of (he International Electro
technical Commission. Herein it is sug
gested that "atmospheric disturbances" 
be used instead of "statics" or "X's" this 
designation being reducible after first 
mention to either "disturbances" or "at
mospherics. " 

"Electron tube" is recommended as the 
generic title of the thermionic tube, of 
any number of electrodes and in any of 
its recognized modes of operation. The 
three-electrode tube is called a "triode," 
being further designated as a rectifier 
triode, an amplifier triode or a generator 
triode, depending upon the use for which 
it is intended. 

"Radio-telegraphy" or a "radio-tele
phony" are substituted for "wireless." 
In describing couplings of antenna sys
tems or triodes use "resistance coup
ling," "inductive coupling," "auto-in
ductive coupling," "capacity coupling" 
or "capacitive coupling," as the case may 
be. In describing an instrument for de
termining the direction of propagation 
of waves use "direction finder" or "ra
diogoniometer. " 

An "antenna is the electrical con
ductor, or system of conductors, for re
ceiving or emitting electromagnetic 
waves. The term antenna is not un
derstood as including mechanical sup
ports, a 'tower' is a self-supporting struc
ture, a 'mast' a non-self-supporting struc
ture. 

"It is believed that in many cases there 
is a distinct advantage in the use of fre
quencies rather than wave lengths." Cy-

cles per second is abbreviated as cis, 
Ieilocycles as leis, and megacycles as Mc/s. 

"In regard to 'wired wireless,' the rep
resentatives of France, Great Britain and 
Italy state that the terms 'high fre
quency telegraphy' and 'high frequency 
telephony' have already been adopted in 
their respective countries. The Japanese 
representatives were also in favor of 
these terms although other terms have 
been used in Japan. The American 
Delegation was stated to favor the term 
'line radio.'" 

CLASSIFICATION OF WAVES 
The different classes of waves and 

their definitions are: 
Type A-Continuous wtftles-Waves 

which, after reaching the steady state 
are periodical, i. e., the successive oscil: 
lations are identical. 

Type A I-Continuous Wtftltl, ley 
modulated-Continuous waves of which 
the amplitude or frequency is varied by 
the operation of Ieeying in telegraph 
transmission. 

Type AZ-Continuous wtftles modu
lated at audible frequency--Continuous 
waves in which the amplitude or fre
quency is varied in a periodic manner 
at an audible frequency. 

Type A3--Continuous Wtftltl modu
laUd by speech--Continuous waves in 
which the amplitude or frequency is 
varied according to the characteristic vi
brations of speech. 

Type B-Damped wtftles- Waves 
consisting of successive wave trains in 
which the amplitude of the oscillations, 
after reaching its maximum declines 
gradually. 

These definitions do not refer to types 
of transmitting apparatus. They do not 
exclude, for example, from type Al 
emissions from spark: apparatus which · 
produce real continuous waves. They 
also do not exclude from type A2, spark: 
apparatus which may produce real modu
lated continuous waves. 

In the case where bands of frequen
cies are allotted to a service, or to a sta
tion, or to different nations, each ad
ministration should ensure that the sta
tions under its jurisdiction employ fre
quencies which are sufficiently far re
moved from the limits of these bands, in 
order that no objectionable amount of 
interference be caused to traffic of other 
services or stations employing frequencies 
outside the bands. 

Within each type, waves are classified 
according to the degree of interference 
they produce at any distance. 

A particular emission will be consid
ered as coming in a given c1a."5, regardless 
of whether the interference is caused by 
high-signaling speed, modulation, spacing 
wave, actual decrement, harmonics, vari
ation of frequencies of the generator, etc. 

At present, four such classes are ad
mitted, these being defined by their 
equifJalent decrement. 

No difficulty exists in the definition of 
equifJalent decrement when the resonance 
curve is such that a sufficiently, nearly 
c?nstant value is obtained for the quan
tIty 

where f1 and f2 are the frequencies at 
which I is measured, and f. is the reso
nance frequency at which I· is measured' 
it being conventionally accepted that th~ 
frequencies be selected over the range be
tween the limits 0.9 f. and 1.1 f., and 
that the values of I" do not exceed one
half of I~~ 

When the value of . S is found to be 
not independent of the frequency, the 
largest value of S given by the for
mula should be taken as the equifJalenl 
decrement. Account should be taken of 
the effects introduced by the measuring 
apparatus. I t is desirable, if possible, 
that the determination of the resonance 
curve should be made at a distance 
greater than one wave length, in order 
to secure freedom from local disturbance. 

The four classes are then as follows: 
Class 1-

Equivalent decrement 0.000 to 0.005 
Class 2-

Equivalent decrement 0.005 to 0.02 
Class 3- . 

Equivalent decrement 0.02 to 0.08 
Class 4- . 

Equivalent decrement 0.08 to 0.16 
In order to eliminate emissions which 

produce unnecessary interference it wa.~ 
recommended that each administration 
should assure itself that all the stations 
under its jurisdiction be operated in ac
cordance with the best practice of the 
art. Even Type A waves can be purified 
by the employment of loose coupling, 
filter circuits, absorption circuits and 
other selective arrangements. 

The extent of interference caused by 
~ stati«?n is approximately indicated by 
Its eqUIvalent decrement, although this 
does not take into account slow varia
tions of wave frequency or the emission 
of frequencies differing from the fre
quency of transmission (harmonics, 
etc.). It is therefore recommended that 
each administration should fix an upper 
limit of permissible variation. With re
gard to harmonics it is recommended that 
the electromagnetic field measured at any 
frequency less than 0.9 or greater than 
1.1 of the frequency employed shall not 
exceed a definite value at a specified dis
tance. It is requested that experiments 
be made to determine the proper value 
and distance. 

Co"t;, .. ud 0" pOle j6 
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Four-Tube C W Transmitter at 2 BAK 
HEREWITH is a picture and dia-

gram of a continuous wave trans
mitter at 2 BAK, Tarrytown, N. Y. 
This two panel transmitter is part of a 
larger cabinet also including an arc 
transmitter, amplifying set and receivers. 
It was designed by Frederick Koenig 
and is operated by Joseph B. Slavin. 

The Heising-Colpitts circuit is used 
for the phone or buzzer and the Col
pitts circuit for C. W. or I. C. W. The 
circuit is similar to that used by J. O. 
Smith, 2Z 1, with some modifications. 

Fro"t l'it'W 01 zBAK C. W. Tra"smitti", 
Pa",l 

Using five watt tubes with 5()() volts, 
200 milliamperes space current, 0.9 
ampere radiation is employed on phone, 
and using 600 volts, 250 milliampere 
space current on C. W., 1 ampere radia
tion is obtained. All the adjustments 
are variable. 

The transmitter is made up in two 
units. The upper panel contains the 
transmitter proper, while the controls 
are mounted on the lower panel. In the 
upper panel on the left and back of the 
tube are the grid milliammeters, radio 
frequency is in center, while the plate 
milliammeter is on the right. The three 
double-throw switches under the first 
three tubes are to change from C. W. 
to phone or vice versa. Switch points 
under fourth tube is a variable 5000 ohm 
\Vard-Leanord grid-leak with taps every 
500 ohms. 

The three rows of switch points in 
the center are for the inductance, which 
consists of 34 turns of hard drawn cop-

By Frederick Koenig 

per wire wound on a Formica tube 4 
inches in diameter and 72 inches long, 
which has been previously grooved. A 
tap is taken off every other turn and 
goes to· each switch point common to 
wave length, plate and grid coupling 
switches, top row wave length, middle 
row plate and bottom row grid coupling. 

The condenser on the left is .00 15, 
feed back condenser and on the right is 
.0015 grid condenser. These condensers 
were made up specially by the General 
Radio Co., and are tested to 1500 volts. 

In the lower panel are mounted the 
controls, the meter on left is a 0-5 A. C. 
ammeter for the two modulator tubes, 
while the meter on the right is 0-5 A. C. 
ammeter for the two oscillators. The 
center meter is 0-15 A. C. voltmeter. A 
Century buzzer is mounted between the 
voltmeter and ammeter. 

The single-throw double-pole switches 
at the bottom of the panel are as fol
lows: The first one is for C. W., sec
ond for I. C. W., third for phone, fourth 
for buzzer, fifth A. C. for filament heat
ing and sixth for D. C. for plate. 

The filament heating transformer is 
mounted in lower panel and is an Acme 
10 and 12 volt. Also in this panel is 
mounted a relay that operates by a switch 
in the microphone. In one of the leads 
from the transformer is placed a one 
ohm resistance which keeps the filaments 
always heated slightly and when the re
lay is closed the resistance is cut out and 

~ ...... -- they then heat up to the proper degree. 

Rtar Jlitw olzBAK C. W. Tra"smilli"g 
Panel 

The idea of this is that the tube is al
ways warm and ready for transmitting. 
I t also takes away the shock when the 
plate voltage is applied, especially where 
the tube is rushed with high voltage. 
This relay also connects the receiver or 
the transmitter with the antenna, ap
plies the plate voltage, and either heats 
or puts out the amplifier tubes. It will 
be thus noted that everything is auto
matic in this station. 

A ground system was used at first, but 
due to the long lead .6 amp radiation 
could not be obtained, so a counter-poise 
system was installed and .4 amp. more 
radiation was obtained. 

Co",i",ua 0" pOle fO 

Diagram of CO""l'Ctio"s for 2BA K 



RADIO for JANUARY, 1922 

C·W·CLUB 

AN EFFICIENT SMALL 
TRANSMITTER 

By Lawrence Mott 

I t has so often been asked of me what 
I am using on my smaller transmitter at 
6 X A D that I am impelled to give 
herewith the exact hook-up and a brief 
explanation. This for the reason that 
there are manv amateurs who have the 
erroneous imp~ession that a great deal of 
power, and a very expensive plant, is re
quired to do long-distance work. 

Let me say that I am in effective touch 
with 9AMB, 9ALG, 9XAH, 9WD, 
9ZAC, 9DVA, 7ZU, 7YJ, 7JD, etc.
without straining apparata at all! All 
of these stations are over the 1000 mile 
range from Catalina Island, that is sit
uate 30 miles from the port of San 
Pedro, Southern California. 9ZN has 
reported me, by mail, and-it will be 
admitted that to reach Chicago on but 
20 watts is a very interesting achieve
ment-proving. as it indubitably does, 
the great possibilities of the low-powered, 
inexpensive. C\V transmitter. 

The hook-up is, I think, clear. A few 
words as to the out-of-doors equipment 
may not be amiss. :\Jy aerial is of 4 wire, 
~ a\1·-type, 7 -strand material, with a 
slightly inclined flat-top of 90 feet in 
length, and a lead-in of 58 feet. The 
taller spar is 91 feet high and the lesser 
62 feet. Ground S\'stems consist of 30 
metal plates, buriei under the antenna, 
5 feet down and soldered together with 
I-inch copper ribbons. Stand pipes 3 
inches in diameter, go down to these 
plates at regular distances, and into these 
I tu rn the sal t water hose every few days, 
thus keeping the sub-strata thoroughly 
moist all the time. I am also using that 

NEW DX RECORDS 
REPORTED 

6 ALE, W. W. Lindsay, Reedley, 
Calif., was heard by I E S, Brookline, 
Mass., at 5:14 a. m., Nov. 23, 1921, 
eastern standard time, while he was 
callinlr 9 C P on schedule. One 50-watt 
Radiotron with 1500 volts a. c. 60 
cycles on the plate was used in a 
master oscillator circuit. 

6 A M E, Robert H. Potts, River
bank, Calif .• heard 8UJ (CW) workiq 
5 L A, at 9:15 p. m., Nov. 4, 1921, 
Pacific time, and alrain on Nov. 9th he 
heard 8 U J workinlr 9 Z Y. 8 U J is 
Clarence R. Witte, 1182 Lewerenz 
Avenue, Detroit, Mich., who confirms 
the reception. He is usinlr two 5-watt 
Radiotrons, r a d i a tin Ir 2.2 amps. 
6 A M E is usiq one Cunniqham 
tube, honeycomb coils and Murdock 
phones with a I-wire aerial, 90 feet 
loq, 40 feet and 25 feet hilrh at either 
end. 

9 A M B on Oct. 29th, while callinlr 
8 U J and working 9 A A 0, was heard 
by G. C. Farmer on board S. S. West 
Prospect, 2500 miles from San Fran
cisco. Mr. Farmer also heard 8 L F 
on Oct. 30th, while 2750 miles from 
San Francisco. 

which is said to be the latest "wrinkle" 
in transmission efficiency, viz.: a coun
terpoise of exactly the same length as the 
aerial and directly under it, made of the 
same size wire, and parallel to the ground 
9 feet above it-most carefully insu
lated, etc. Besides this system I have a 
fan effect of I-inch copper ribbons, run
ning from a center, directly under the 
transmitter, and-of course-the usual 
soldered connections to the Avalon water 

A,""--COlV.DL'IV:!I£JfIf~ - C"'N CFlVre:JfIf r,.,p 0 .... ~AN" 
/FNorl'9vAIL.ABL.1!!' ,Pt.,r 8& 01' P/'IPER·-j -I """.0 

~'~~Ar,oN T-'f'AN:JI. /~ ~ 
IfItNNvD 0,., rOR'M 7'I'9C)ll"O"(lT11'lll 
- .. /~ ,y,,,,~ J 1I0VJ 

I'll. 

6XAD's Hook-Up 

,;II 100 OH~ l?E~/.:srI'9NC4 
AC"~o:J~ "'NZ>(/3~ SO ON,... 
7;,pA."7 r.6Nr£~ T;tp 
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system. Hence I have a thorough 
ground-plus-counterpoise-plus-city-water
connectIOn that, I am certain, is the 
chicfest cause of the very excellent an
tenna current that I attain: with 
I-VT2 equals 1.5 amps.; with 2 tubes 
equals 1.9; with 3 "tubes equals 2.2 
and with 4 tubes equals 2.7 amps. 

Such a transmitter as this is NOT 
"strenuously" expensive, and it is-as I 
have said - remarkably effective. At 
least, I have found it so. The transmit
ter was built to order for me by the 
\Vestern Radio Electric Company of Los 
Angeles, and a very handsome piece of 
work they did. Be it noted that although 
I have mentioned only the WE-VT2 
tubes. I also use, and with as good effect, 
the Radio Corporation UV202-5 watt 
tubes. These, of course, are to be had 
for the buying, whereas the others' are 
more difficult to be "got at." 

Oall H ... rd aDd Worked at "SUD." 
(N. B.--Tbe enlire list of SlalioDI Ihat I baye 

beard, BDd ,,·orked. i. 100 long for l'ublieatioD 
purposes. Hen~e I have ~boseD a fairly repre' 
RfOntative nill'ht t H ("«ortll. The oeeasion wal in 
lale November.) 

"Five" Slations: IF. CR (Canadian). 
"Six" Slalion.: EA. ED. EF. OM. ZN. ZA. 

ON. OC. KA. 01. MZ. FK. ~T. ZU. ZZ, UO. 
OR, WV, EN. AT. ALE. AQT. AUN. AKL, AHA 
OP .• IX. AJS. D!\F. ,\LU. )CAC, ME. XAK, lm: 

"l'!~ .. eD" Slallon.: ZU. YJ. MF. XD •• JD. EX. 
":"me Slations: :lAC. ALO. ZN, DVA. HT 

WD. AQR. • 

ELIMINA1UON OF AC HUM 
A bit of very important information 

comes through from E. E. Bucher, com
mercial engineer of The Radio Corpora
tion of America. Quoting from a letter 
of his: 

"If any of your friends use Fig. 1 in 
the 2d or 3d revised edition of our cata
log, where two 5-watt tubes are ener
gized from the rectified A. C. source, 
will you please tell them that they can 
greatly reduce the A. C. hum-indeed, 
reduce it almost to zero-by putting 5 
micro farads on the filter-that is to say, 
3 micro farads on one side and 2 on the 
other. Do you know that it is perfectly 
possible to obtain 50-watts output from 
four of our 5-watt tubes, without exces
sively overloading them? It is being 
done every day in this vicinity." 

In connection with Radio Corporation 
apparata, in general, I have heard a great 
many bitter complaints anent the tardi
ness of deliveries, and so forth, and J 
would point out that the demand for all 
manner of CW material has been so 
great that the Corporation and all other 
manufacturers have been very hard 
pressed in turning out an adequate sup
ply. 
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Governmental Approval of Amateur Radio Activities 
Some SipificaDt Letten &om Sec:retaria Deaby and Wainwdaht. MajeK-Geoeral Squier 

and ColDIDiuioaer c.r.oa 

THE SECRETARY OF THE NAVY 
WASHINGTON 

No"~mbtr 2, 1921. 
D,ar Sir: 

In r~ply 10 ,our Idltr 01 Oclob,r 171h, 
1921, conurning lIlt ,/forts of R.1 VIO, of 
wllic" you ar, .4 ssocial, Editor, 10 assisl ti,., 
Go."rnmmt in '''try way by fosttring a spirit 
of tntllusiasm on th, part of amat,ur Radio 
Opuators, I am p/~aud to stat~ tl,at your 
t/lorts mut witll my Marty apprO(lal. 

In tIlt ~"mt 01 an ~mugtncy, a larg~ num
bu of radio op~rators of ~xpuimet will b~ 
imm~diat~/y nuckd for s~r"lC~ in tilt Na"y. 
It is aplartnt that a larg~ p~rctntag~ of tlltm 
will nutSsarily ha,,~ to com~ Irom th~ rank 
and ft/~ 01 amat~ur op~rators. 

If R.4D10 can incrcau tIlt numb~r and 
'~f}icitncy of qualifttd Radio O,~rators it will 
II_~ puJormtd a mosl patriotIC sU(Jiet. 

Sinetuly ,ours, 
Edwin Dtnby. 

TWIN SUNSHINE 
AVALON, CATALINA IsLAND, CALIF. 

Octob~r 27, 1921. 
M, D~ar Mr. Carson: 

It is with alologin that I btgin this mis
si,,~, as I Jain would nol td~ 01 your tim~, 
but h~rdnaJttr ut down Jor ,our considtra
tion ar~ etrtain thin,s t"at-soontr or la/.tr
will "a,,~ to b~ offiCIally ruogniud and acttd 
upon. 

As d~partmtnt rulings now stand, tht ama
t~ur _,,~-Itngl" oj 200 md~rs, is WDtfully 
o"trcrowd~d. So muc" so '''a' il is ntxl lIlt 
impossibko-il in, or n~ar, a cil, oj any sief-
10 do any rn~arch, txptrimtnlal or long
distanet work. I do nol mtan 10 in/~r II,at 
txptrim~.'al slalions, wil" '''tir ptrmission 
to uu "ighu wa"t-Itngl"s art uriously 
"amptud, bul as il is almosl oul 1'1~ qUtS
lion 10 kup ALL '''~ thousands 0 amatturs, 
optraling tach nig"', on txactl, 200 mtltrs, 
Iht rnult is a conlusion in '''t tl"tr '''a' 
is txasptralin" and '''a' dots NOT Itnd lor 
amaltur rad,o Irogrtss and drotlopmtnl. 
Anolhtr rnullant 0/111t clamor, and in/,rnal 
din, is tl,at t"Ut is a "tr, slrong Itndtnc, on 
Iht part 0/ spark 0ltralors 10 Optn up on 
FULL powtr-and somtlimtS a lill/" "/ulltr" 
-in ordtr 10 "gtl tl,roug"," and ,our imagi
nation will con"ty '''t rnl. 

It is, I t"id, an admilltd fact tl,at Continu
ous If' a"t transmission is lIlt coming tIling. 
Ptrhaps I"is ma, bt loinltd oul "try strongl, 
in that '''t Radio Corporalion 0/ Amtrica, lor 
instanet, art lutting "ast quanlilin 0/ CIf' 
alParata on tIlt marNi-to tIlt almost com
pldt s"tl"ing 0/ inslrumtnls lor spark trans
mission. A s you ar~, 0/ couru, awau, sir, 
CIY Itnds iluilio t"t sllarpnt sort 0/ trans
mission, its durtmtnt bting Iractically notl,
ing-i/ '''t apparata is propuly ul up. 

T "trtfor" would it bt possiblt to grant 
CIY optralors tIlt rangt 0/ wa"t Itngt"s bt
twun 200 and 2801 Tilt 20 mtltrs btlwun 
that and tht commtrcial ]fJO is PLENTY, and 
10 spar~, in ordtr 10 a"oid an, possibilily 0/ 
in/ringing on lIlt commtrcial _"t. As an 
asidt: it is a facl tllal ]00 mtltrs is nol mucll 
uud-I"at 01 6IJ() bting tilt principal carri~r 
of all commtrcial Iraf}ic-sa"t in compara
I,,,tl, frw casrs. 

Tlltn again: bdwun]OO and 6IJ() mtltrs is 
a ran9' 0/ wa"t I,."gtl,s tI,at would bt a 
God-und 10 tIlt CIf' op,rators, and '''at 
would, in tIlt aggr~gatt, not inltr!trt will, 
anyont. From 600 to 1000 mtttrs u anothtr 
commtrcially "ba,.," slau. 

Co"'i"N~.1 on 'O/lC 10 

WAR DEPARTMENT 
WASHINGTON 

Octobtr 25, 1921. 
My D,ar Mr. Molt: 

TII<r d«'otion sllown by tIlt amattur radio 
tntn of our country in tilt building up 01 a 
rtur"t for tIlt Signal Corps is worthy of tIlt 
"iglltst com mtndation. T Iltir ur"ict 10 tlltir 
jlag is not li,nittd to that wl,ic!, Illt'y .J:ill gi"t 
in cau 0/ war, but txttnds all t"roug" lIlt 
ytars 0/ ~aet. 

Radio communication as an art and a sci
tnCt, and as a factor in drotloping tht 
national spirit 0/ ttam work, is rtui"ing a 
grtat impttus from lIlt mtl,usiasm and inttl
ligtnet 0/ tIlt thousands 0/ amattur radio m~n 
tl,rougl,out tIlt country. 

I wisll you tIlt grtatnt succrss in ,our work 
of /osuring this patriotic m O(Itm tnt. 

Yours "try truly, 
J. M. IY ainwrig"t, 

A Cling Surdar, 0/ IY ar. 

WAR DEPARTMENT 
OFFICE OF THE CHIEF SICIoiAL OFFICER 

WASHISGTON 

NO"tmbtr II, 1921. 
My Dtar Mr. Moll: 

Tht uni"trsal support ru:llic!1 tIlt amat,ur 
radio opn-ators 0/ Amtrica II_t accord,'J tIlt 
Radio Rtur"t has bun to mr tIlt souret 01 
grtat satisfaction. TIlt lact tllat tllousands 
01 patriotic and inttlligtnt mtn stand r,ady 
to htlp tht Signal Corps in cau of an tmtr
gtnC, is an important part 01 tilt armor 01 
pr,partdnns. 

But Wt must also rtm,mbrr tl,at tIlt Sig
nal Corls is a branc!1 0/ our ilrmy 'fIJ1,OU 
work is not limittd to strictly military dutin 
and acti"itirs. In tIlt 'fIJorld 0/ commtret and 
scitnct it pia,s no unimportant part. TIlt 
lar-jlung Alaskan s,stnn 01 communications 
is lor min,r and military commandtr, alikt. 
Tht constant starc" for ~ m,thods 01 tlte
trical communications, nrw conuptions 01 
mtttorological "rincipln, nrw Illotograpllic 
proudur" and ,"tn nrw and imprO(lrd typtS 

DEPARTMENT OF COMMERCE 
BUREAU OF NAVICATION 

W ASlIINGTON 

NO(Itmb~r 2J, 1921. 
My Dtar.Mr. Moll: 

I I,a"t rtui"td your Itlltr 0/ tIlt 27th 
ultimo in w"irll ,ou I,a"t suggtS~d tl,at a 
lillit mou latitudt in tIlt 'fIJa"t-ltngtl, rang~ 
bt gi"tn to amattur stations using continuous 
wa"t transmilltrs. I rtortt tl,at bteauu oj 
many malltrs rUnltly co,,,ing ·Iltlort mt, r~
quiring my immtdiatt alltntion, I I,a"t bun 
una bit to ,.,pl, to your Itlltr soontr. 

As 'OU know, tht most rutnt Itgislation 
'fIJt I,aw on radio is tIlt Act oj August I], 
1912, and tIlt In~rnational Rad,o Con"tnti.n 
01 19/2, sinet which timt tlltrt "as bun so 
much dont in tIlt d"'~/o"mtnt 0/ radio ap
paratus that tht Irtunt laws art difficult to 
appl,. 

St"tral malltrs Ila,,~ comt Ix/ort mt u
unll, illustrating tIlt urgtnt nud 0/ addi
tional radio Itgislation and I am of tht opin
ion tllat such I~gislation ma, bt considtrtd by 
Congrns as soon as tilt prtunt important 
probltms lNlou it I,a"t bun dispostd 01. 

Any nrw Itgislation or amtndmtnts to tht 
prtunt laws will undoubttdly rnult in ntw 
ugulations by t"is Dtpartmtnt and 'fIJlltn t"is 
is undutaktn your suggtStion will ruti"t d~ 
considtration. 

Somttimt ago tilt Radio Insputor at San 
Francisco suggfSttd for tht amattur stations 
wing spark transmillus tl,at a 'fIJa"t-ltngtll 
of 150 mtUrs bt assig",d to an amattur sta
t,on wlltn ftrst liunud,' that a/ttr on~ ,tar 
t"is 'fIJa"t-ltngt" bt incrtaud to 180 mdtrs 
and a/tu two ,tars bt incuastd to 200 ""'trS 
w"ic" would piau tIlt btg;nntrs on a wa,,~
Itngtll w"ic!, would not inttr/trt 'fIJit" II" 
oldtr amatturs. 

T"is suggtllion sums to ha"t mtrit and 
will also rtai"t dut considtration, but bt
cauu 0/ tIlt limittd approlriation and small 
/oret this Burtau must bt cart/ul not to mak~ 
an, cllangtS which 'fIJill in"ol"t to an, grtat 
,xttnt additional inspution work or addi-
lional c/uical work until it lias somt assur
a1la 01 bting pupartd to /ull, tn/ora '''~ 
laws and rtgulations, wllich you statt apptars 
to bt dif}icult at this timt on tIlt Paciftc 
Coast. 

TIlt suggotion '''at continuous wa"t sta
tions bt allowtd a rang~ 0/ 'fIJa"t-ltngths bt
Iwttn 200 and 280 mtl,rs sums to b~ rt4-
sonablt. 

You can bt SUrf I will tdt pltasurt in 
doing any tIling I can to /urtlltr tht inttrtsts 
0/ tl" atnatrur radio opuators. 

Rtsptctlull, yours, 
D. B. Carson. 

of mtSsagc btaring pigtons, brings to our 
counlry. a considtrablt r.tlurn 0/ scitntifoc 
ac"i,.ltmmt. In tltis Itact timt ur"i((, tIlt 
radio rtur"ist ;s a promintnt factor. All 01 
I,is hours 0/ patitnt study and in'lltstigati~n 
go to s'fIJtll tht lotal 0/ our national com
municalion abililits. 

I 'fIJisl, to commtnd you in ,our tndta'llors 
to Iltlp build and imlrO(l' t"is spirit 0/ U"'
iet w"id, I~r"adts lIlt Signal Corps Radio 
Rtstr"t. 

I'try sinurtl" 
Gtorgt O. S9U;"", Major-Gtntral, 

CMr/ Signal Offiur 01 t"t Arm,. 
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Queries and Replies on Continuous Wave Practice 
By Gerald M. Best 

Question: I have two antennae; 
one for short wave transmission and 
reception, and the other for long 
wave reception. I accidentally con
nected the long wave antenna in 
parallel with the transmitting an
tenna while the 20 watt c. w. 
set was operating, and noticed an 
increase of .5 ampere in the antenna 
ammeter. Is this increased radia
tion, or just a false alarm ?-L. M. 

Answer: My inclination would be 
towards the latter reason. You did not 
state what happened to the wave length 
when you made the change. If the wave 
length was increased, perhaps it placed 
vour antenna circuit in a better state of 
resonance with the primary circuit, 
which may not have been exactly tuned 
to the short wave antenna alone. The 
chances are that it was a case of cir
culating energy between the two anten
nz, and the additional current was not 
radiated into the ether. 

Question: What is the object of 
the counterpoise-ground connection 
to the oscillating circuit of 6XAF's 
transmitter, as shown in December 
Radio ?-W. L. 

Answer: To fully explain the reason 
for this combination would require con
siderable space. Briefly, it is to reduce 
the antenna resistance, and consequently 
to increase the radiation. Measurements 
have shown that this combination of an
tenna and counterpoise has reduced the 
antenna resistance to only one-fourth the 
resistance of the ground alone. For a 
theoretical discussion of this subject, read 
the article by H. H. Beverage in the 
new catalog of the Radio Corporation 
of America. This article describes such 
an arrangement, giving complete data, 
except that in Mr. Beverage's station, 
condensers are used in the ground and 
counterpoise leads to keep the high plate 
voltage off the ground system. As the 
plate voltage is kept off the helix in the 
Hartley circuit, such as is used at 6XAF, 
no such condensers are necessary. 

Question: I have a 10 volt, 6 am
pere D. C. generator, which II would 
like to use for furnishing the fila
ment current for my receiving tubes. 
As there are only 24 segments on the 
commutator of the machine, I get a 
pr!>hibitive amount of commutator 
ripple in my phones. How can this 
noise be eliminated?-L. F. S. 

Answer: This may be accomplished 
by means of a filter in the positive side 
of the filament supply. As there is no 
such article on the market at this time, 
you will have to build one yourself. The 
approximate dimensions of the filter coil 

are as follows: Wind approximately 500 
turns of No. 14 single cotton covered 
wire on a core of at least 1 1/2 square 
inches cross section. This core should 
be of the closed type, similar to those 
used in spark or C. W. transformers. 
The size and shape of this core is op
tional, just as long as the cross sectional 
area is at least 1 by 1 1/2 inches. The 
object of this choke is to obtain the high
est possible inductance with the mini
mum possible D. C. resistance, and a coil 
such as the above will have an induc
tance of approximately .25 henrys and a 
D. C. resistance of 1.25 ohms. If No. 
12 wire is available, you may wind 1000 
feet on the core with a D. C. resistance 
of only 1.5 ohms, and probably double 
the inductance. The circuit of the filter 
is shown herewith, the condensers being 
ordinary paper condensers of 2 M. F. ca
pacity. 

+ 

'---«J~_..J+ 

/Of/o,r 
/;,,y~HAro~ 

Question: Could a one-stage radio 
frequency amplifier be hooked ahead 
of my regular detector and one-step 
audio frequency amplifier. I use 
honeycomb coils for receiving and 
would like to use these in suc·h an 
arrangement as described above.
S.H.J. 

Answer: The circuit is given here
with. 

THE IMPORTANCE OF KNOW
ING V. T. CHARACTERISTICS 
A Simple and Practical Account of How 

to Improve Your Tube Reception 
By Gerald M. Best 

M ANY articles have appeared in re
cent radio publications on the sub

ject of vacuum tube characteristics, and 
methods by which the amateur may de
termine them for himself. All the meth
ods, however, call for a relatively large 
outlay of apparatus and the writer pre
sents an idea which he has incorporated 
into his own receiving set, by which he 
may obtain the operating characteristics 
of any of his tubes at any time, without 
a great deal of additional equipment. 

The principal characteristic of a 
vacuum tube is its grid-voltage-pi ate
current curve. This will indicate two 
important facts--the maximum input ' 
voltage which the tube will handle with
out distortion, and the proper negative 
grid potential, so that the tube may be 
worked on the right portion of the grid
voltage-plate-current curve. As most 
amateurs know, a vacuum tube when 
used as an amplifier, must have its grid 
negative with respect to the filament, this 
voltage being obtained either by a biasing 
resistance in the filament circuit, or a 
series of dry cells in the grid circuit. A 
milliammeter and an ammeter are neces
sary for these measurements and the 
writer will attempt to justify the ad
dition of this apparatus to the regular 
receiving set, to be used in the operation 
of the set as well as for making tests on 
the tubes. 

Let us consider the average amateur 
receiving set, employing a soft tube for 
a detector and one or more amplifiers, 
the latter tubes having a high vacuum. 
With possibly one or two exceptions, re
ceiving sets which can be purchased in 
the open market have no means of meas
uring either the filament or plate cur-

Con';nN.d Oil tor. 64 



20 

AMATEUR RADIO LABORATORY 

MEASUREMENTS 
By D. B. McGown, Aaaistant Radio Inspector 

W HEN one hears the words "Radio Laboratory," he 
usually pictures a solemn place, filled with thousands 
of dollars worth of special and delicate apparatus, 

presided over by a spectacled ogre, who would enjoy nothing 
more than to seize and cruelly shock to death some poor inno
cent victim, who happens to wander within the walls of the 
sacred building, by hooking his ears up to a high power arc 
set, or singeing the hair from his head with some deadly and 
unknown radio ray, and leaving his brains (?) exposed; or 
actually a radio laboratory may be the smallest hole in the 
attic or basement, with a few dinky pieces of absurd looking 
junk lying around with a few simple connecting wires. How
ever, there is a happy mediwn. After a young man has played 
around for a time with "bought" apparatus, he generally be
comes interested in the actual making of it, or, as more often 
happens, he has to make his own apparatus from discarded 
door knobs and picture moldings. 

A great need for: measurement is usually felt from the 
very beginning, starting from "How big a tuning coil shall I 
use to get the concerts. if I wind it with strips of biscuit 
dough?" to "That coil's all right for looks, but is its dis
tributed capacity too high?" It is realized that most radio 
experimenters would like to know some of the performance 
of apparatus they may wish to use, but the usual measuring 
appliances are costly, and the use for them being less urgent 
than radio instruments for the station, there are few radio 
experimenters who have apparatus of this kind. As a result, 
a great deal of hit and miss work, coupled with some very 
"shaky" calculations, is about as far as most amateurs get in 
measurements of even the most common quantities used in 
their sets. 

In this, and the rest of the articles of this series, an attempt 
will be made to so simplify the measurements and quantities 
that anyone, with the most common apparatus, can obtain 
results that will be accurate enough for ordinary purposes. 
Many quantities measured will even compare favorably with 
those measured by instruments of high precision. 

The first step will be to construct a standard of capacity. 
I f we take two true plane surfaces. both of which are con
ductors, each being exactly 12 inches square, and separate 
them by }1i inch, this air-dielectric condenser will have a true 
capacity of .0003 micro farads. 

The simplest way to mue such a condenser is to coat a 
piece of glass, preferably plate glass, O~ ONE SIDE 
ONLY, with a piece of tinfoil exactly 12 inches square, 
using turpentine, or banana oil, as an adhesive. Prepare a 
second piece of glass in similar manner. Now solder leads of 
fine wire to the tinfoil by taking a very hot soldering copper, 
and dropping a bit of solder onto the tinfoil, the wire being 
held so the solder will drop on it also, some rosin being 
applied as a flux. Then procure four bloclcs of any lcind of 
material, (the author used small pieces of sheet bakelite), 
but be sure they are exactly ;.i-inch thick. Put these blocks 
on the glass, OUTSIDE of the foil-covered area, the foil 
being up, and lay the other plate down, foil side down, and 
you will have a standard condenser of .0003 capacity, with 
air dielectric. Be sure the two tinfoil · sheets coincide with 
one another exactly, leaving no margin of foil which has no 
opposite coating. 

This will be used as a basis of all our future experiments. 
or at least will be used to determine the exact capacity of a 
variable condenser, which will be used as a measuring capac
ity, as we progress. Several of these condensers would be 
handy, and of considerable help, so the reader is advised to 
make up several in his leisure time. With four of these con
densers, a number of capacities can be made up. Two in 
series will give a total capacity of .00015, two in parallel, 
. 0006, three in parallel, .009. etc. 
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The next step will be to mue up a small inductance. This 
will not be used for direct measuring purposes, yet, but for 
comparison purposes only. Any kind of inductance will do 
for our purpose, provided it is made up so it will stand a 
reasonable amount of handling. A 50 or 75 turn honeycomb, 
or similar coil will serve nicely, altho if not available, a coil 
of say 50 turns can be wound on a cardboard tube, and care
fully shell aced , the leads being brought to binding posts at 
the ends of the tube. Allow this to dry, or still better, put 
it in a warm oven (about 150 degrees, F.) and bake the coil 
for an hour or so. 

We are now ready to proceed with a calibration of a 
variable condenser, which will be taken up in the next 
installment. 

RENEWED YOUTH
By The Allociate Editor 

The other evening a most charming, grey-haired gentleman 
came to my Station and introduced himself-with quaint 
whimsicality-as: "The father of 6--" Naturally, I was 
delighted to welcome him. 

The conversation was all of radio effort and its betterment. 
I suggested that he operate a bit. He joyously accepted and 
sat himself at the instruments. 

And I watched him. 
No youth, in the full prime of the right-side-of-30-years, 

could have been more enthusiastic. 
Time passed. 
He turned to me, excitedly: "I'v got 6--" (a station in 

the far north of the State). 
For two hours he sat at the key and I enjoyed having him 

there! 
Midnight-as he left me-a touch of wistfulness in his 

voice: 
"Do you know that this radio is a God-send! It keeps me 

in touch with my boy's active interests, and so we have one 
common ground to meet on, at least! Also--" he hesitated
"also it keeps me young and enables me to enjoy my boy's 
youth." 

And I watched him walking briskly away in the soft moon
light-in very truth a father with youth renewed-because 
of his pathetic desires to "stay young with the boy." 

To me, it was a touching bit of paternal sentimentality, and 
one that fathers--generally-would do well to ponder over! 
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lEd 1Vith THE U-S-Radio Inspector 
CONDUCTED BY MAJOR J.F. DILLON 

AN IMPORTANT RULING 
To the Editor-Sir: The licenses of 

an Amateur Operator have just been 
suspended and may be revoked for in
stalling and operating his set at a point 
other than the place specified in the 
license. 

Will you kindly inform your readers 
that a license issued to cover the opera
tion of a station at a specified locality 
authorizes the use of apparatus described 
at that location only and hence if the 
~uipment is operated at any other place 
without specific authority, the law is 
\;olated in the same sense as if no license 
had ever been issued to the person. 

Such violations in the future will jeop
ardize the continuance of any license 
held by them. 

\Vhenever a change of location is con
templated, applications should be submit
ted in advance for authority to operate 
the apparatus at the new location, and 
the transmitter should not be used until 
the necessary authority is obtained. 

Operators signing their station call at 
stations other than their own will there
by forfeit their licenses. 

Respectfully, 
J. F. DILLON, 

Radio Inspector. 
San Francisco, Dec. 2, 1921. 

Questions and Answers 
8y the Radio lupector 

Question: Should not amateurs 
be careful about sending S 0 S's and 
obscene language on a practice buz
zer in the vinicity of the receiving 
set described in the preceding ques
tion. 

Answer: Yes. Amateurs should 
NEVER send the distress call under any 
circumstances, even on a practice set, as 
there is a chance that if sent, some sta
tion listening might pick it up, and start 
a false alarm. This call should never be 
sent, unless there is actual necessity for 
its use, and then only under the direction 
of some one who realizes the full signifi
cance of the maher. The regulations 
forbid the sending of obscene language. 
"Par. 210. No person shall transmit 
or make a signal containing obscene 
words or language." Amateurs, or other 
persons disregarding this regulation may 
expect to have proper remedial action 
taken against them. 

Question: I am operator at a lim
ited commercial station. We have 

RADIO TELEGRAPH TIME, PRESS, AND WEATHER SCHEDULES 

Time 
(l2Oth M .) 

0000 
0000 
0100 
0116 
0200 
0200 
0200 
0249 
0300 
0330 
0400 
0400 
0405 
0600 
0600 
0800 
0900 
0900 
0900 
0900 
1000 

10:36:20 
1100 
1200 

1300 
1500 
1549 
1600 
1600 
1700 
1736 
1600 
1900 
1900 
1900 

1945-2000 
2100 
2100 
2200 
2300 
2300 

Call 
NPO 
NPO 
NPO 
NPO 
NBA 
FL 
NPL 
FL 
NPO 
NBA 
FFZ 
NPO 
JOC 
NPO 
NPO 
NPG 
NAA 
NBS 
NAT 
NPG 
NBA 
XDA 
NPO 

NPG 
NPL 
NPW 
NPF 
NPE 
NPC 
NPG 
NPL 
NPO 
NPG 
FL 
NPM 
NPG 
NPG 
XDA 
NAH 
NAA 
NBS 
NPG 
6XC 
NAY 
NPO 

NBD 
NPG 

By Enw ... n M . S .. ROENT 

Tl'BlUlmitter Location 
Arc . . •. . . . . • . .. .... .•• . San Franeiaeo • . .. ... ... . . . . . 
Spark .. . .............. . San Franciac:o •. . .....•.....• 
Arc . ..... . ..... .. ... .. . San Franciaco . . .. . . .. .. . . .. . 

~~::: : : : : :::::: : : ::: t.nri~~.~: : :: : : ::: ::: : : : 
Spark .. . . ..•.........•. EifYel Tower .. .. . . . . . . . . ... . 
Are . ... ... .... ... . . .. . . San Dieeo .. .. .. ... . . . ..... . 
Spark .. . .... . ......•. : . Eilrel Tower •. . . . .. ..... . . . . 
Arc . •• ... . .. .•... . .. ... San Franeiaeo .. . .... .. ..... . 
Arc . •• ... ..•. .... . . .• . . Darien. C. Z . . .. •.. .... .. .. . 
Spark . ... . . .. .... ... .. . SbaDllbai. China . .. . .. . ••...• 
Spark • . . . . .. . .. . ... . . .. San Franciaco ... .. . . .... •... 
Spark .... .• . . ..... •. .. . OtehillhiJ. Japan . . . . . .... . . . . 
Are . . .... ... .. . .. .. .... Cavite. y . I .. .. .. . .... . ... . . 
Are . .. .. . . .... .. . . ... . . San Francieeo . . .•• . . . . . ..... 
Spark ... ..• , " . ' " .. ... San Francieeo . .. . . . . . . , .... . 
Spark ... ... ..... .... ... WuhiDtlf,on. D. C . ..... . . .. . 
Arc ........ .. ..... . .. . . WuhiDtlf,on. D. C . .... . . ... . 
Spark ... . • . ... . .. . ..... New OrJe.u .. . ..... . ..•..•. 
Are . ... .. ... .. . .. ...... San Francieeo .. . . .. . ...•. ... 
Are . .. .... .. ..... .... . . D.rien. C. Z . . . ..•. . . . ....• . 
Spark .. . . ... . . . .. ... . .. Mellico City .... . .. . . .. .. . . . 
Arc . .. ... . .. . ...... .. .. Slln Franciac:o . . . .. . . . . •..... 

Time SlcnaJ. and Weather Forecut. u followa: 
Spark .... .• .. .. . . .. . . . . SaD Francieeo . . ••.. . .• . . . . . . 
Spark . . .. .. ..... .. .. . .. SaD Diceo . .... . . ... . . . .... . 
Spark •..•. .. . . ... .. .. . . E....,Ita. Calif. •. .... .. . . .. .. 
Spark •. .. .. . ..... . ....• M.rahfield. Ore . .. •.. .... . ... 
Spark ..... . ... ..... .. . . North Head. Wn . . . . .... .. . . 
Spark • .. . .... .. . . ..... . Bremerton. Wn . • •.. . .... . .. 
Arc .. . ...•....... .. .... San Francieeo .. . . .. . . . .. . .. . 
Arc ... . . " ... ... " .. ... San Diello . " . . .. .. .. . . . . . . . 
Aro •. ... . . . .. . ' " .... .. San Francieeo . .. . .. .. , ..... . 
Arc .... . . ...... . . .. .. .. S.n Fr"ncieeo .. .. .... . . . . . •• 
Spark . . . . .... ... ... . . . . EifYel Tower . .. .... ..... ... . 
Arc ... .. •. . ...•. ....• . . Pearl H.rbor .. .. .. . . . . ... . . . 
Spark ...... . .... . .... . . San Franeilleo . .. .... . . .. . •.. 
Arc . . ....... • . . . " .•. " San Francieeo . . ... . .• . . ... .. 
Spark . ... . . . .. ..... .. . . Me:lieo Cit~ . . . .. . . .... .... . 
Spark . ........ .. . .. ... . Brooklyn. N . Y ... • .... ...• . 
Spark .. . •... . ... . . .. . . . Wuhinllton. D. C ..•.....•.. 
Are •. ..• •. . . .• ....... .. Wuhinllton. D. C .. ... . . .. . . 
Are . . . ......... . ... ... . San Franciaco . .. . . . .. ...... . 
CW .. .. ... ..... .. ..... . Cal. The.ter. S . F .. . .. .. . . .• 
Spark .... . . . .... .. ... . . Pt. I ... bel. Te" . . .. .... .. .. . . 
Are •.. ..... .. . .. . . .. ... San Franciaeo .. ... ... . . ... . . 

Time and WCRth~r Foreeut (See 12(0) 
Spark . .... .. ..... ..• . .. Bar H.rbor. Me ......... .• .. 
Are .•.• ...... . •. .. .• . .. San Francilleo . . . .... .... ... . 

Wave 
4650 
1905 
8600 
1905 

10500 
2700 
9800 
2700 
8600 

10500 
600 

190JI 
471i0 
6000 
8600 
1905 
2600 

16900 
2400 
8600 

10500 
2400 
8600 

1905 
2400 
2400 
1905 
1905 
19CM 
4650 
9800 
8600 
8600 
2700 

11500 
1905 
8600 
5500 
1500 
2500 

16900 
8600 
1250 
2000 
8600 

1905 
8600 

SAN FRANCISCO BAY RADIO - TELEPHONE SCHEDULE 
Broadcuted on 360 metera 

Service 
P"toNPL 
Weather 
P"to NPM 
P"toQST 
Time 
Time 
p" to QST 
Time 
P"toNPM 
~Q8T 
Weather 
Time 
Time 
P"to NPM 
Weather 
Time'" wtr 
Time 
Time'" wtr. 
p" toNPM 
Time 
Time 
P"to NPM 

Repeat OD 600 
Repeat on 600 
Repeat on 600 
Repeat on 600 
Repeat on 600 
Repeat on 600 
Time oDly 
TimeoD~ 
P"toN M 
p"to NPM 
Time 
Time 
Weather 
P"to NPM 
p" (SpaDilIb) 
p" toQST 
Time. wtr., pz. 
Time 
P"to NPM 
P"to QaT 
Weather 
P"to NPM 

P"to~8T 
P"to PM 

Every afternoon ellCept SUDd.y. 2:30-- 3:30 p .... -Hobrecbt· •• SacrameDto. Newa aDd Concert. 
3:30- 4:30 p .... -AtiaDtic P.cific Radio Suppliea Co. Concert. 
4:30-- 5:30 p .... -Leo J . MeybefJI. Preu. M.rket and Concert. 

Every nieht ncept SUDday . .. , 7:00-- 7:10 p .... -AtI.ntic Pacific Radio 8uppliea Co. P.......--8portAI aad 
Foreicn. 

7:10- 7:20 p .... -Hotel Oakland. Preae-General New.. 
7:20- 7:30 p .... -Leo J. MeybefJI. P.--..FiDanci.1 and Weather. 

SUDday • .. .... .. . .. .. ... ... . . 10:00--11:00 ...... -Leo J. Meyber.. Concert. 
11 :00-12:15 ..... . -Trinity c...nter. SermoD. 
12:1:>- 1:00 P .... -W.rner '" Linden. Concert. 

• 7:00- 9:00 p .... -Preeidio. CODcert and lutructioD. 
MODday ...•... . . .. . . .. ... ... . 7:30-- 8 :30 p .... -Colin B. Kennedy. Concert and IndWltriai New •• 

8:30- 9:00 p .... -Leo J . Me)"berc. Concert. 
Tueaday . . . .. .. .. ... ......... 12:1:>- 1:00 P . ... -W.rDer '" LiDden. CODcert. 

7 :30- 8:15 p ... . -Hotel Oakland. Concert. 
8:1:>- 9 :00 p .... -Tbe Radio Shop San Joee. Concert. 

WedDC8day . ...... ..... .. ..... 7:30-- 8:15 p.M.-AtlIlDtiC Pacific bdio Suppliea Co. CODcert. 
8:1:>- 9:00 p.M.-Herrold Laboratory. SaD Joee. Concert. 

Tburaday ... ... . .. . .. . .. . ... .. 7:30- 8::10 P.M.-Le~ J . Mayber •. Concert. 
8:30- 9 :00 p.M.-Cohn B. Kennedy. Concert. 

Friday ... . . .. . . ... .... ... ... . 12:11' ... - 1:00 p .... - WarDer '" Linden. Concert. 
7:30- 8:15 p.M.-The Radio Shop. San Joeo. CODcert. 
8 :1:>- \):00 p.M.-Hotel Oakl.Dd. Concert. 

Saturd.y . . .••. . .. . •. . . ... ... . 7:;~0- 11:1.\ P.M.-WllrDer '" LiDden. Concert. 
8 :1:>- 9 :00 p .... -Atlantic PaeiOc nadio Supplietl Co. Concert. 

Sunday . . .... ..... ..... .... .. 2:00-- 3:00 P .... -O.rd Radio Laboratori .... Stockton. Concert. 
Tueedayand Friday . ... ... .... 8 :00-- 9:00 P . ... -Oard Radio Laboratori .... Stockton. CoIIcert. 

N. B.-Trinity Center eebedule will probably .tart .t date to be aDDounced I.ter. 

very little traffic here, and I would 
like to know if I can work with spe
cial and general amateur stations in 
my spare time?-G. J., Visalia, Cal. 

Answer: Limited commercial sta
tions are licensed for communication 
with certain other stations, and are LIM
ITED to correspondence with these sta
tions O~LY, and can work with no 
others, unless required to do so in the case 
of a vessel in distress in the vicinity, when 

they will be only acting as emergency sta
tions. No authority can be granted by any 
radio inspector for these stations to work 
with any others, than those provided as 
above. If the station is to be used for gen
eral amateur work, a regular amateur li~ 
cense will be required, and the station 
must work on 200 meters. Operation as 
you propose would be the same in every 
way, as working without a license. 
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Prepared by White, Prost ct Evans, Patent Attorneys, San Francisc:o, who have been partic:ularly ac:tive in the radio 
field for many yean, and from whom may be obtained further information regarding any of the patents listed below. 

William C. White. 1,393,594. Oct. 
11, 1921. Means for producing high 
frequency oscillations. 

This patent describes a receiving sys
tem using the heterodyne principle. An 
evacuated thermionic tube 1 is used to 
generate the local oscillations, and the 
feature of the invention is the produc
tion of these oscillations without any 
coupling between the grid and plate cir
cuits. The oscillations are described as 
due to the effect of slight traces of resi
dual gas in the vessel. The oscillations 
may be produced at will by causing the 
grid 4 to have a negative potential of the 
proper value. This negative potential is 
obtained by the aid of the battery 7. The 
input circuit including the grid 4 and 
filament 2 is coupI'ed to an antenna cir-

-

cuit at 5, and the output circuit includes 
a source of potential 12 and the telephone 
receivers 13. 

Gold s mit h and Weinberger, 
1,396,571, Nov. 8, 1921. Radio re
ceiving system. 

This patent describes a scheme for pre
venting a transmitting antenna from af
fecting a receiving coil placed near it. 
Thus it is possible to receive and send 
from the same place. The interference 
is due mostly to the electrostatic coup
ling between the transmitting antenna 1 
and receiving coil 2. By the arrange
ment shown, any current induced from 
the antenna in coil 2 passes off to earth 
and does not interfere with the receiving 
circuit including the thermionic device 

1,394,560 

,-
~ 

l,393,594 

1.396,571 

1,394,601 

i 

1,394.600 

5 and receiver 8. This result is obtained 
by having an earth connection at the cen
ter of coil 2, the two halves of which 
have good mutual inductance, and by 
connecting the receiving circuit only to 
one-half of this coil which should for 
best reception have large horizontal and 
vertical dimensions. It is found that 
with such an arrangement, the interfer
ing currents are neutralized, but those 
due to electromagnetic waves from a dis
tant station are not. 

G. M. Wright, 1,394;600, Oct. 25, 
1921. Wireless telegraph receiver. 

A vacuum thermionic tube a is used 
as a receiver. The filament b is not 
heated to full brilliance but is left dull so 
as to produce no magnification. In this 
way the atmospherics are limited in loud
ness to that of the signals. A magnet 9 
may be utilized to advantage for direct
ing the stream of electrons along a nar
row path. 

G. M. Wright, 1,394,601, Oct 25, 
1921. Thermionic device. 

This patent describes an amplification 
of signals by means of thermionic tubes. 
The grid filament circuit of the first tube 
is connected to an oscillatory receiving 
circuit Le. The grid-plate circuit in
cludes a battery H and resistance r, the 
negative pole of the battery being con
nected to the filament. Point m is so 
chosen that preferably there is little or no 
potential difference between nand m 
when the device is working. Variations 
of internal resistance between the fila
ment and plate, produced by the signals, 
disturbs this condition, and m and n do 
not remain near the same potential. The 
points 111 and n are included in the grid 
filament circuit of the second tube, where 
the same arrangement exists. It is stated 

. that the effects of atmospherics are also 
reduced by this scheme. 

F. A. Kolster, 1,394,560, Oct. 25, 
1921. Apparatus for transmitting 
radiant energy. 

This patent describes a transmission 
system using a dosed radiating circuit 
having low resistance and lumped induc
tance and capacity; the lumped induc
tance is in the form of a flat coil A; the 
capacity may be supplemented by a pair 
of widelr separated plates K-K, to assist 
radiation. Since there is little distrib
uted inductance or capacity. tuning can 

C"",inll(,i on ,.nll~ 46 
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OF RADIO NEWS 
Radio 9XM. operated by thr "h"sics de

partment of the University of \\1isconsin, 
Madison, is broadcasting weather forecast 
and market repons daily during the noon 
hour on 100 meters, radiophone concens on 
Friday evenings on 100 and 375 mders, and 
relay message traffic on other evenings of the 
wed: on 375 meters C. W. The market re
pom are sent out on a special code which 
may be obtained from the \Visconsin Depart
ment of Markets at Madison. The station is 
in charge of Malcolm P. Hanson, under the 
direction of Prof. E. M. Terry. Professor 
Terry has designed eight new power tubn 
with a rating of from 75 to 100 watts uch 
which are expected to grutly increase the 
station's range. 

68BO, Harold B. Chambers ad"ises that 
his address is 710 Rialto Avenue, San Ber
nardino, Calif., and not Pasadena, as previ
ousl,· reported. 

6JO, R. B. Nonon, formerly at Napa, 
Calif •• is now manager of the \\'estern Radio 
Electric Company store at Oakland, Calif. 

Urguha E. Le Fene, Los Gatos, Calif., 
advises that her call is 6BCF and not John 
Fishback's as previously reponed. 

Sidney Glasson, 6AOR, 2319 Ashby Ave
nue, Berkeley, Calif., is also 6BDD, Bolinas. 
Calif., the latter station being his summer 
borne and being erroneously reponed in De
cember RADIO with the Berkdey address. 

\Vilbur R. Cramer and Fred W . Swain, 
the personnel of the alleged C. & S. Radio 
Electric Company, and the Glenhurst Re
search Laboratorin of Omaha, Neb., were in
dicted by a Federal grand jury at Omaha on 
November 12, for fraudulent use of the mails 
in the sale of radio equipment. There is 
little probability that they can liquidate their 
debts, but the Post Office Depanment has put 
a stop to their funher use of the mails. The 
case will be called for trial at an early date. 

As a means of affording the maximum of 
protection to mariners, the United Statn 
Hydrographic office and the Naval Com
munication Service are prepared on and after 
November 10 to collect and distribute hydro
graphic information by naval radio. 

The navy depanment will make no charge 
for receh'ing messages containing hydro
graphic information. Vessels co-operating in 
thill ser,' ice .are requnted to transmit mnsages 
direct to the various radio stations. 

The service will cover all waters of the 
world. Ca!)tain L R. de Steiguer of the 
(7. S. navy, is in charge of the undertaking. 

The Nonhern Orange County Radio Asso
ciation of Fullenon, Calif., has passed a 
re!OOlution that the members shall not trans
mit or rday messages which may be con
!ltrued all commercial or as encroaching upon 
the commercial telegraph or radio field. 

The Pacific Radio Trade Association has 
held two enthu~iastic meerings at San Fran
cisco since the last report of its activities 
wue gil'en in these columns. The Octoher 
mening was addrnsed by R. L Eltringham, 

manager of the California Electrical Coop
erative Campaign, on the benefits of coopera
tion. The November meeting was addressed 
by Alben H. Elliott, secenary of the Pacific 
Coast Electrical Supply Jobbers' Association, 
on ideals for accomplishment. Dr. Herrold 
of San Jose also l/:ave some interesting radio 
reminiscences. The association committen 
are functioning well along the!r se,'eral linn 
of activity. 

Ll!STn PICKI!I.-6AJH 

Lester Picker (6AJH) of San Ysidero. 
Calif., on November 27, fell from his pole at 
a distance of over 40 fed and suffered a frac
ture of the s!,inal column. The pole col
lapsed while he was working. He clung to 
it and was dashed against the roof of an 
adjacent building. The deepest concern is 
felt by all Lester's friends in San Diego 
county and every amateur who knows him or 
who has heard 6AJH on the air is waiting 
news of his condition ,,,hh anxiety. He is 
paralyzed from the waist down, according to 
repons and is nu\\' in the National City Hos
pital. The Editor suggests to the fellows of 
the Sixth District that they write Lester a 
shon letter of encouragement and good 
wishes. Mail will be forwarded from his 
station addres!l. Lester is noted among the 
amateurs of Southern California as being 
not only one of the most courteous on the air 
but having one of the most Ilolished fists, his 
transmitting being most accurate and always 
brief and to the point. Hi~ ideals were 
those of a first-class A. R. R. I .. o!'erator. 

Aside from our "'mpathetic regret for the 
sad accident to 6AJH, we cannot too strongly 
emphasize the hazard that the amateur takes 
in climbing a pole. rnder no cirt"unlstances 
should amateurs as("end 2 x oj. poles more 
than twenty fed high. The danger to life 
and limb is too great to warrant taking a 
chance. 

At a recent meding of the B. C. Radio 
Association, steps were taken to organize a 
trans-Canada Amateur Radio Rday League. 

On several occasions within the past month 
amateur radio station 4CB, located at Morse, 
Saskatchewan, has been heard by \Villiam D. 
Wood, who has the Itation at the Barron 
Hotd. On the last occasion the amateur in 
Morse, Sask., was heard calling and talking 
to another amateur in Winnipeg, Man., but 
only one side of the conversation could be 
heard in Vancouver. Station 4CR uses only 
fifty watts power "input," which is about 
one-fortieth of the power used by ship sta
tions, but his signals were quite rudable, 
both to Mr. Wood and other amateurs who 
also heard him. 

Radiophone communication has been suc
cessfully maintained to and from a free bal
loon during a ISO-mile flight from McCook 
Fidd, Dayton, Ohio, to a voluntary landing 
near Cambridge, Ohio. The radio equip
ment in the balloon consisted of a SCR-7S 
receiving set, a 300-foot antenna hanging 
over the side of the basket, and a counter
poise of copper screen and SO feet of antenna 
wire hanging from the basket, opposite the 
antenna. The transmitter was a laboratorv 
model five SO watt Western Electric tube set 
and a 90-foot umbrella antenna radiating 
about 4.5 amperes. The wave length was 425 
and 600 meters. The signals and music were 
received in the balloon with such strength as 
to allow the receivers to be hung up in the 
basket so that the four men on board were 
able to hear distinctly. 

An automobile stolen in Newton, Mass., was 
recovered the next night in Nashua, N. H., 
when the police, upon looking over their list of 
police items broadcasted from Boston by radio 
and received by Henry E. Hall, a local ama
teur, they were able to identify the machine 
and return it to its owner. The broadcasting 
by wirdess of stolen automobiles, missing 
individuals, etc., by the Boston Police Depan
ment has been in o!,eration nearly nine 
months. The broadcasting is done nightly by 
the American Radio and Research Corpora
tion, Medford Hillside, Mass. 

A radio system designed to give informa
tion to aviators of ,veather conditions along 
their routn of flight, in the ai r as ,veil as on 
the ground, has been approved hy the army 
air service, and soon will be extended over 
the entire continent. Actual construction has 
begun at Mitchell Field, Long Island; Lang
ley Field, Moundsville, W. Va., and Wilbur 
Wright Field. at Fairfield, Ohio. 

Army aviation officials hope through opera
tion of the system to prevent in the future 
such disasters as that which occurred Ia~t 
May near Morgantown, Md., and cost the 
lives of seven persons, by an airplane flying 
into a violent storm of which its occurant~ 
had no knowledge. Plans for installation of 
the new safety dn' ices, which will funct ion 
as a network of electrical wans covering Ihe 
country, provide for the dissemination of 
weather reports, ~torm warnings and of all 
information affecting flying. The army air 
!lervice contt'm"latt'~ the extension of the 11<'1 

e"entually to ~"er~' field and station ill thr 
country. 
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NEW APPARATUS 
The Chelsea Radio Company have re

cently designed a universal type of 
Vacuum Tube Socket. The insulation 
of the various parts has been arranged so 
as to permit the operation of power 
tubes up to 1,000 volts. The receptacle 
embodies a specially dra".'n highly pol
ished metal tube attached to a moulded 
bakelite base. Features of great conven-

ClKlua Pa{J~um Tubr SOCRt'1 

lence claimed for this device are phos
phor bronze contact springs of heavy 
gauge, assuring positive contact and per
manence of adjustment, together with 
four binding posts externally arranged 
to permit quick and positive connections 
to be made even though the socket be 
fastened to the table or panel. 

NEW HOME OF THE WIRE
LESS SHOP, LOS ANGELES, 

CAL. 
A new and most up-to-date radio 

manufacturing plant has just been con
structed by The Wireless Shop of Los 
Angeles, which will better enable them 
to take care of the large demand for 
"Wireless Shop Variable Condensers" 

and other high grade apparatus which 
this company manufactures. This new 
plant is one of the finest of its kind and 
only the most modern machinery will be 
found in this new daylight factory. The 
mechanics employed are the best pbtain
able. 

RADIO for JANUARY, 1922 

With a complete die making shop the 
company wiII turn out all of their own 
dies for stamping metal and Formica 
parts which are used in their products. 
Limited space has made it necessary to 
have part of this work performed on the 
outside in the past, but with the greatly 
increased floor space now available, 
everything wiII be manufactured in the 
new shop, 

A retail store and offices are built into 
the front of the new factory, and a com
plete radio phone and CW set wiII soon 
be in operation, 

PHONOSCOPE NOW ADAPTED 
TO RADIO 

The Phonoscope, an instrument made 
for use on telephones, and recently 
placed on the market, has been adapted 
to use with radio receivers. The Phono
scope resembles the doctor's stethoscope 
in size and shape and consists of a nickel 
plated binaural with properly fitting ear 
tips, attached by special rubber tubing 
to a "Y" piece and by another tubing 
to the special bowl. The radio receiver 
is laid in this bowl and the sound is 
transmitted through the orifice in the 
bowl thence through the tubing and 
binaural to both ears. The bowl hold
ing the receiver is lined and insulated 

P"O"DSCO~ AI Used /or a Radio LiSlt"i"g-l" 
Parly 0/ Four 

so that no sound of the message is lost 
and outside sounds are not collected or 
heard. Thus the message can be heard 
distinctly in places where there may be 
noise from conversation, typewriters, ma
chinery, or traffic. The construction of 
the Phonoscope is such that extra binau
rals with the rubber tubing may be at
tached and a number of people can hear 
the message at the same time. The 
Phonoscope is made by the E. R. Benson 
Manufacturing Company of Portland, 
Maine. 

THE RADIOLA 
The "Radiola," a radio concert re

ceiving set de luxe, is a new product from 
the new shop of \Vilson-l<lcGuire Co., 
Inc., San Francisco, formerly the Mc
Guire Radio Laboratory. In addition to 
its compact and beautiful assembly in the 
form of a mahogany phonograph cabi
net, which makes it an ornament to any 
home, it embodies an intelligent applica
tion of radio engineering experience to 
produce an instrument that is at once 
simple and efficient. 

TIlt 
Radiola 

The set has a range of from 180 to 
3000 meters. It employs three stages 
of amplification and will, of course, re
produce concert music, radiophone press 
reports, and both spark and continuous 
wave radio telegraph messages. I t is 
equipped with Weston ammeters, an 
eight-day, rim-wind, rim-set clock for 
time signals, a Tungar rectifier and 60 
ampere-hour storage battery. Tuning is 
accomplished by a new and original meth
od and the sound is reproduced by a 
Magnavox. All of the equipment is self
contained and of the highest grade. 

An instrument exhibited at the recent 
Industrial Exposition at San Francisco 
has been installed in the office of Dr. J. 
M. Forrest of San Francisco. 
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DIRECTIONS FOR ANTENNA 
CONSTRUCTION 

I N line with the recommendations of 
the Pacific Radio Trade Association 

that all radio equipment sold be ac
companied by printed directions for its 
installation, the Westinghouse Electric 
& Mfg. Co. has published a poster to 
go with its Type AD receiving equip
ment from which the text and illustra
tions are herewith reproduced for the 
benefit of the radio amateurs. This equip
ment is sold complete in one convenient 
package and includes 150 ft. of No. 14 
copper weld antenna wire; 50 ft. of No. 
14 insulat~d copper wire; 50 ft. of ~ o. 
18 rubber covered ground wire; 1 Type 
P A antenna protective device; 1 insulat
ing bushing; 2 Type lA l\:Iicarta in-

No. 14 Copper Weld 

® 
~IAI"""tor. 

No. 14 IlIeaIete4I. _""",,,"_ 

Copper Wire 

Fig. 2. Ltaa-l1I Co",uct;01lS 

sulators; 2 screw eyes; 1 ground clamp j 
3 porcelain knobs with screws; 1 con
nector, and 12 insulated staples. 

The directions state that the location 
for the antenna should be selected so as 
to be as free as possible from trees, build
ings, towers, etc. Objects under an
tenna or in close proximity to antenna 
wire shunt part of energy to earth. Ex
cept at ends, antenna wire should not 
come closer than ten feet to any of these 
objects. Wire may be supported from 
buildings, poles, or trees. If trees are 
used, make tie wires long enough to per
mit type lA insulator to clear branches 
by at least ten feet. 

Uncoil Copper Weld antenna wire 
and lay along the ground between sup
ports. Measure off about two feet 
from end nearest to room where instru
ments will be located and insert wire in 
one hole of type 1 A insulator for about 
fifteen inches, bending back and twisting 
over as shown in Fig. 2. Approximately 
one foot of wire should be allowed for 
connecting to No. 14 insulated lead-in 

7 ... 110 n. ..... 21 .. 10 FL ...... 

Fig. r. Gt1Itrai Arra1lgtml'1ll 01 .411ll'1111a 

wire. Bend free end at right angles to 
antenna, clean with sand paper and in
sert into connector, allowing it to go 
entirely through. From opposite end of 
connector, insert skinned and cleaned 
end of No. 14 insulated copper wire, 
allowing it to extend entirely through 
connector. Now twist connector tightly 
with pair of pliers making good joint. 

Attach screw eye to support (prefer
ably gable of house) and fasten type 1 A 
insulator to it using piece of Copper 
'Veld wire. 

Attach screw eye to distant support. 
Draw antenna wire tightly and measure 
off approximate length, allowing one 
foot for inserting through Type IA in
sulator and twisting. If tree is used for 
distant support, be sure that end of an
tenna wire does not come closer than 
ten feet from branches when antenna 
is complete. 

Attach type lA insulator to end of 
antenna wire and insert piece of Copper 
Weld wire in other end sufficiently long 
to reach to screw eye when antenna is 
up. Antenna should not be drawn up 
too tightly but some slack should be al
lowed. Twist tie wire securely as shown 
in Fig. 3. 

Bore hole' in wall (if frame hOllse) or 
through window casing using a 5/8 inch 
bit. Insert insulating bushing, run No. 
14 insulated copper wire through bush
ing leaving a loop as shown in Fig. 4 

.so that rain will drip off. If lead-in 
must be run any considerable distance 
outside of house: it should be supported 
on porcelain knobs. 

Attach type P A protective device to 
window casing or to some other conven
ient place using screws provided. Do 
not place protective device near inflam
mable material. 'Vire to radio tuner 
using diagram shown and run ~o. 18 
rubber covered ground wire from pro-

... 14_ .... 

---~~,.. 
Fig. J. A1Ilt1l1la 

tector direct to water pipe in the base
ment. Ground wire may be held by in
sulated staples. 

Clean water pipe with sand paper. 
Adjust ground clamp to pipe size and 
tighten screw. Skin end of ground wire 
and clean with sand paper. Place under 
nut on ground clamp and tighten down 
nut securely. .............. 

to 

Fig. I. E1Ilra1la, 11Islrumt1ll a1ld Grou1Id C01l1luli01lJ 
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KNOW YOUR DEALER 
By the Brand On His Wares 1 

We cannot recommend too highly the makes of appa
ratus we carry in stock. Real value in every article and 
unconditionally guaranteed. 

Thi. month, lor your con.ideration, 

THE BEST "B" BATTERY BUILT 

Size S' % " 
%8%' 

No. 2166 ..................... SS.OO 
3.0 mjl!jamps, 1200 hours 

OTHER SIZE BURGESS BA TrERIES 

l8V 
aad 22~ V 

Tape 

No. 6166 with taps ..•...... 12.76 No .• 166 ................ 12.26 
9,13.6,18,19.6,21 and 22.6V. 3.0 MA 100 hours 

Size 2~ x 2h x .Ys Size 2~ x 2 x 3% 

No. 636 Baby •. 6 Battery 
Singly. . . . .......................... {()c 

Lots of ten ........................ . . 36c 

SEND FOR LATEST ISSUE, FIFTH EDITION, 
OF OUR 

PRICE DICTIONARY 

WESRAD SERVICE 
Means satisfactory service. Isn't that what you are looking for? 

WRllE TEE NEAll EST STORE 

WESTERN RADIO ELECTRIC CO. 
SSO South Flower Street 

Lo. Angeles 
DEALERS 

274 Twelfth Street 
Oakland 

WRITE FOR PROPOSITION ON BURGESS BATTERIES 

S.y R.dio to the ,\d.-uti.er, it "'ill help rou. 
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CAL 5 
I-rnARD 

OaUa Beard at 8AWP, EYerett W. Thatcher. 
to? We.t Fir.t St., SaDta Ana, 0&111. 

OCTOBER 
SPARK-5HK, SIll'. 5ZA. 8AE. 8AK, 6AR, 

6.\S, 6CH, (ODA), 6EA. 6EB. (6EC), (6EN), 
6ER, 6EV, 6EY, 6FH, 6FK, (6FT), 6GE, 6GF, 
601. 6GS, 6GP, 6GR. 6GT, 6GX. 6HM, (6HY), 
61C, (6111'), 61K, 61M, 61V, 6JE. 6JY, (6KA), 
6Kg~ 6KP, 6KS. 6KV, 6K!: 6LC, 6LU, 6MD. 
6Mn, 6MM, 600. 600, 60n, 60L, 60M, 6PJ, 
(6PQ), 6QR, (6SK), 8TP, 6UH, 6UI .. 6UO, 
6VH, 6VV', 6VX, 8ZB, 8ZE, 8ZM, 6ZN. 8Z0, 
8ZR, 6ZX, 6Z; 6AAH, 6AAU, 6AAW, 6ABM, 
(8ABP), 6ABA, 6ARZ, 6ACR, 6ACY, 6ADF, 
6ADL, 6ADP, 6AEH. 6AEZ, 6AFN, 6AFO, 6AGF, 
(6AGN), 6AGP. 6AHK, 6AHO, 6AHP, 6AHQ. 
(6AHU), (6AHV), (6AIB). 6AID, 6AIO, 
(6Arn), (6AJH), 6AKL, 6AKR. (6ALK), 
6ALJ, (6AI,P), (6ALU), 6AMN, 6AMQ, 6AMW, 
6APE, 6AP,!! 6ARK, 6ARW, 6ASQ, 6ATQ, 
6ATV, 6AUtI. 6AVD, 6AVR. 6AVT, 6AVD. 
6AWI', OAWH, 6AZU, (6BAC), 6BAF, 6BAU. 
?BP, '7CB, 7CW, 7ED, 711'1. 7IN, 7KB, 71,Y, 
7MP', 7MO, 7MP, 7TJ. 7XD, ' 7ZA, 7ZL. 7ZP. 
7ZS. 7ZU, 7ZY, 9BD, 90P. 9AE~ 9AEY, 9A¥~. 

C \V-(6EN), 6.JE, (6KA), 6KB, 6MK, 6RR, 
6XD, 6XG, 6ZN, (6AAG), 6ABG, 6ALE, (6AQT), 
6AVY, 6AWT, (6XAD), 6XAK. 6ZAD, 9AMB. 
9ZAF. .ny one hearing 6A WP SPK, or CW 
PSE QSL. 

"?KP," SeaWe, Wuh., Sept. l·Hoy. 26. 
Heard on one bulh. 27 ni,htl during .bon d.I .... 

CANADUN-4CB·C.\\., 5BR, 9BD, XEQ, 
XEV. 9AX. 

SPARK-5ZA. 6AE, 6AH, 6AK, 6CO, 6CP, 
6DP, 6EA, 6EE, 6P'B, 6FN, 6GP, 6GR, 6GT. 
6GX, 6HC, 6IC, 6IM, 6IV. 6KA, 6KC, 6K!oI, 
61,C. 61,U, 6MZ, 60C, 60H, 60P, 60W, 6P.T, 
6PR, 6QR, 6QT, 6TC, 6TU, 6VX, 6WL, 6WZ. 
6ZB, 6ZU, 6ZX, 6AAR, IIAAU, 6AAW, 6ABM, 
6ARX. 6ACR. 6AEO. 6AER. 6AEW. 6AEZ, 
6AFN, 6AGF. 6AHM. 6AHV, 6AID, 6AIU, 6ALV, 
6APE. 6APH, 6AQT. 6ARK, 6ATQ. 6AWH, 
6AWT, 7AW, 7BA, 7RG, 7RH. 7BJ, 7BP. 7BR, 
7CB, 7CE, 7CW. 7ED, 7EO. 711'1, 7GA, 7GJ, 
7HI, 7HF, 710, 7IN. 7.111'. 7,IT, 7JU, 7JW, 7KB, 
7KE, 7KG, 7KM, 7KS. 7L~, '71,U, 7LW, '7LY, 
7MF, 7MO, 7MP, 7MU, 7MW, 7NC, 7NJ, 7NL, 
7NN, 70Z. 7PV, 7TJ, 7TO, 7TQ, 7XD, 7YA, 
7YS, '7ZB, .7ZG, 7ZJ, 7ZK, 7ZM, 7ZS, 7ZT, 
7ZU, 9AIF, 9AMB. 

C. W.~EN, 6KA, 600, 6WZ, 6AAT, 6ALE, 
6AOZ, 6ASJ, 6ATQ, 6AUL, 6AWT, 6AWV, 
6XAD, 6XAC·VOICE, '7CE, 7NC, '7XF. 

Heard by 8A WT frolll October i6 to HOYelllber 2B. 
6EA. 6EB, (6EF) , (6KA'C,W,>' (6KY>, 

(MGF), 6AQT·C.W., 6AOY·C.W., 7BA, 7BB, 
7BJ, 7RK, 7BI>, 7CE·C.W., 7ED, 7PI, 7GJ, 7HF, 
71N. 7.J\V, 7KB, 7KS, 7LU, 7MF, 7MP, 70Z, 
7RN, 7TJ, 7XD, 7XF·C.W., 7YA, 7YG, 7YJ, 
7ZG, 7ZK, 7Z.T, 7ZM, 7ZP. 7ZU, (9BD Cana' 
di.n), .nyone hearing 6AWT PSE QSL. 

8AlJIf &,pol1ll thl FoUoWlna Beard frolll Octo· 
ber 21 to HOyelllblr ie, 1921: 

57.A (eW), 6DA, 6EA, 6EB, 6EF, 6FH, 6PK, 
6FX, 6GF, 60P, 6GR, 6GT, 6GX, 6HY. flIC, 6IS, 
6.IS, 6JY, 6KA (-CW), 6KC, 6KY, 61,C, 6MB, 
6N I" 600, 60H, 60L, 6PJ, 6QK, 6QR, 6WI, 
6ZB, 6ZU. 6ZX, 6ZZ, 6ACY

i 
6ADL, 6AEH, 

6AEZ, 6AGe, 6AGF, 6AHP, 6A E, 6AJR, 6.-\MV, 
6AOY (CW), 6APE, 6AQV, 6AVR. 6AVD. 6.-\VV, 
6AVY, 6XAK, (CW·Mu.ie), 6XAM. 7AD, 7BA, 
7RD, ?RH, 7BJ, 78K, 7BP, 7ED, 711'1, 7G.T, 7HF, 
71M, 71N. 7JM, 7KB. 7KE, 7KS, 7LU, 7NN, ?lIF, 
70Z, 7TJ, 7ZJ, 7ZK, 7ZM, 7ZP, 7ZU, 7YA. 
7YG, 7YJ, 7YS. 7XF (CW). 9BD (Can.), 9ZAF 
(Voice'CW), 9PM (Would like to know who it 
wa.-c.llinlt 9AMR-) Will be aD with C. W. 
first of yur. Anyone he. ring me PSE q~L. 
C. MeB.iDeo, 1780 P.ge Street, San FraDcl.co, 
CaliC. 

oan. Heard by 8ASZ on Onl Bulb. 
IIAC. 11.\1, SCH. GGC. 6MH. 6MM, GMN, 

6P.T, 6 PO. 6SK. 6ATX, OAVB, IIAWH. 6AWS, 
SXAC, 7HK. 7ED. 71N, 7JW, 7KJ, 7liF, 7TO, 
7Xl>, 7ZK, 7ZJ, ?ZU. 

Station. Beard at 6ll[, 109 Gr .. ubaDk AYenae, 
Piedlllont, 0&111., durtna HOYeaber. 

J,"'~R than 250 milr.ft too numerous to lilt. 
RI'.\RK-6El>. (SEF) . OFK. 61,C, 6:1IH, GOT~ 

flQR, 67.H, 6ZI:. fI.\CY. 6.\111" OAIF. 6AO,\, 7BK, 
jill'. iIlF, 718. 7KJ, iKR, 7MF, 7TJ, i¥A, 
(gill)) C.nadiGn. 

('. w.~ln.. ut;R. S.\I,E. 6AQT, (GAOY). 
(O.\OZ), (GX.\D), OX.\", 7XF, 9ZAF. 
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Beard 1IJ' IIGZ. 1.0. Ancelll. 
Tbe follo ... ing ... ere beard on an aerial 85 

feet bigb at tbe lead·in and 8 feet hillh at the 
other. On(l .tage of amplification wa. uaed: 

liZA. IIAK. 6AL. 6A8. 8AT. 8CP. 6CO. 8CV. 
8CZ. 6l!:X. 6FH., 6FQ. 6GE. 8GF. 6GR. 6GX. 
8HG. 81C. 61M. 8JE. 6.11. 8JX (CW). 8KC. 
8KM. 80C. 8pe. 8PJ. 8PR. 8QR, 8QT. 8VC. 
8VG. 8VS. 8VX. 8WV. 8WZ (Mulic). 8XM. 
8XV (eW) . 8ZB (CW). 8ZU. 8ZZ. 8AAU. 
8ABH. 6AEI, 8AGF. 8AHP. 6AID. 6AIP. 8AJH. 
6AKP. 8ALE (Fone. CW) . 6ALV. 8AOY (CW). 
6APW. 8AQX. 8ARF. 8ARW. 8ATV. 8AVV. 
8AWH. 8AWL, 8AWT (CW). 7BP. 7ED. 7GA. 
7IN. 7KB. 7MF. 7MP. 7YA. 7YG. 7ZM. 7ZN. 

eau. Beud at TZU G. B. Wilt, Polpteclm.lc:, Montau 
from October 1. to K_mber I', 1111. 

6AW. liFO. (lIHK). liLA. IIXU. 8AAT. (8ABX). 

~
8AEZ) 8AK. (6ALE). 8ALW. 8AOF. (8APE). (8AS). 
6ABK) (8ATQ) 8ATZ. (8AWH). 8AW8 (6CV). 
6DN), (6EA) 6EB. 6ED. 8ET. (&OR). (61C). 61R. 

(61Y). 6lY (6KA). 6LNew. 8LZ, (6OC) 60J. (6SJ). 
8TEZ. (6WV)phone 8XACew aua pbone (8XAD.,...). 
6XOew. ~b. 8XJ,,8ZA. 6ZC. 8ZM. 6ZN. 8ZR. (8ZU) 
(6ZX) (7ED) . (7~0) (7EX) 700. (71N) (71M) 7JD. 
(1LU) (7LY) 7MO. (7MP) 7NL. 7RNew. 7RY. 7TW. 
7XFew. (7YA). (7YJ) 7YL. 7YS. 7ZJ. (7ZK) (7ZM) 
(7ZO) (7ZP) 8DJ. 9ABUcw. 9AEO. (9AEy) 9AIF 
(DAIG) 9ALO. 9ALS 9ALU. (9AMBew). (9AMQcw) 
DANF (9ANO) 9APN. (9AQE) 9A8N. 9AUql (9A VE) 
(9AXU) 9AY. 9A YE. (9A YV) (9A YW) 9DEH.l..9DOE. 
9DFC (9DOC) 9D8O. 9DUD. (9DUO) (9uVA.w) 
DEL. 9ETO. 9EW. 9FUew. 9OR. 9HT (9HM) (9HT) 
91C 91G. 9JT. 9LW. 9MIG 9MS. (9NR) 9NX. 90HB 
ew. 901. 9ON. (9PS) 9PU 9RNew. (9RY) (9TI) (9WI) 
9WL. (9WU) 9XI. 9XMew 9YA. (9YAE) (9YAK) 
9Y AL. 9\,M ... 9Y~ 9YR. 9VY. (9ZACew) 9ZAFcw. 
9ZC. 9ZH. 9:t..1. (9l.~) 9Z0. 

Beard at Radio IBM, III LlDcolD St., Gn •• VaDeJ', 
Cal., Oct. 11 to Kcrt'.ll. HoneJ'combiad ODe Tube. 

SPARK-SXB. SZU. 6AAU. 6ABM. 8ABP. 8ABX. 
8ACY, 6AEW. 8.-\EZ 6AFS. 6AGF. 6AHP 6AHU. 
8AH\". 6AI. 8.-\IB. SAID. 6AIK. 8AIO. 6AJiI. 6AK. 
8AKT. 6ALV. 6A:\IL. 6ANP. 8APE. 8APH. 6ATH. 
6ATQ. 6ATS. 6ATV. 8AVB. 8AVM. 6AVV. 8AWH. 
(8BBR). 6Bw. 6CP. 6CZ. 8DA. 6DO. 8EF. 6EN. 6FH. 
8FN, 6FT. 601. &OP. &OR. 6HY. 61D. 61F. 61M. 
6JE. 6KA. 6KC. 6KS. 6KX. 6LU. 6MK. 8OC. 8OL, 
8PO. 6PJ. 6PR. 6QR. 6.~. IISK. 6TF. 6TO. 6TU. 
6Vh,;h,.6VV. 6VX. 6ZB. 6Zt·. 6ZX. (7BH). 7BJ. 7BR. 
(7Cw). 7ED. 71S. 70A. 71W. 7JD. 7JU. 7JW. 7KB. 
(7KJ). 7LW. niF. 7MO. 7!1fU. 7!1fW. 7XD. 7YA. 
7YG. 7YJ. 7\"S. 7\'0. 7ZJ. 7ZP. 7ZS. 7ZU. 9AX. 
9YAL . 
.-CW-liZA. (6ALE). 6APO. 6ATG 6AWE. 6AQT. 
6AWV. 6EN. 6JE. 8WV. 8XAD. 6XH. 6ZA. 6ZN. 
8ZZ. DDFV. 

FONE-6ALE. 6JE. 6XAC. 6XC. 6XAJ. 6XAK. 
6XD. 8XG. 7XF. 9ZAF. AO·I. WJK. 

If )'ou hear 6BM pie QSL-you'U let In IUlwer. 

Calla Beud 11)' TSK, Seuid., Or •. , on ODe tube Kcrt'. 1 
to Dee. 1 

SPARK~AK. 6AM. 6A8. 6BM. 6CP. 8CZ. 6DR. 
8EB. 6EX. 6FN. 6FH. &OR. 6OX. 6GF. 600. 6HC. 
61:\1. 61B. 61C. 6K~IJ 6LU. eo<; 8OH. 6P!J 6QR. 
8TL. 6UO. 6VX. 6VM. 6VK. 6Wl.. 6XH .... 6ZA. 6ZU. 
8AAU. 6AAL. 6ABX. 6ABM. 6ABH. 6A\.iM. 6AEW. 
6AEI, 6AFO. 6AFN. 6AFY. 6AOF. 6AID. 6AJW. 
6AKT. 6ALW. 8ALV. 6ALA. 6AMZ. 8ANO. 6ANI. 
6APH 6APE. 6ARK. 6ATV 6AVB 8AVV 7BK. 
7BH. 7B8. 7BJ. 7BP. 7CW. 7FI. 70J:. 7HF. 71N. 7JF. 
7JB. 7KE. 7KS. 7KB. 7MF 1. 7MP.INL. 7NJ. 70Z. 
7TQ. 7TJ, 7Z8. 7Zl:. 7ZM. 7l.T. 7ZK. 7YL. 7YA. 

CW Ina PHONE-4CB. 6ET. 6JX. IISC. 6ZA. 6KM. 
6XW. 6XH. 6XO. 6awTJ. 6AAT. 6ASJ. 6ZAD. 6AAK. 
6AAT. 6XAC. 7RN. 7Xl'. "MC". 

CaDI Beard bJ' lOP ad lOR Sept.-Dee. lt11, Sacra
meDto, Calit. 

CANADIAN (9BD). 
(5ZA) (6AH) (6AR) (6AS) (6AAR) (6AAU) (IIAA W) 

(8AB~f) (6ABR) 6ACH (6AC~I) (6ACR) (6ACY) 
(6ADAl (6ADL) 6AEA (6AEH) (6AEI) 6AEL (6AEY) 
(6AEZ) 6AFO (6AOF) 6AOI 6AGK 6AGR (6AOP) 
(6AHP) (6AHU) (6AHV) (6AIB) (6AID) (6AIK) 
(6AIO) 6AIP (6AJH) (6AJW) (6AKL) 6AKT 6ALA 
6ALD (6ALP) 6ALU 6ALV (6AMK) (6AMN) 6ANO 
6AXI 6AXK 6ANP 6ANV 6ANW 6~PE (6.4. PH) 
(6AQT) (6.4.Qt:) 6ARE 6ARK 6ARP (6ARW) 6ASO 
6ATB (6ATQ) (6ATV) 6AUH 6AUL 6AVD 6AVN 
6AVR 6AVV 6AVY (6AWH~6AWI 6BA nBB 6BQ 
6BW (6BAC) 6BAK (6BDS) 6CH) (6CP) 6CW (6CZ) 
(6DA) (6DP) 6DN 6DY (6 "A) (6EB) 6EF (6EN) 
(6ER) (6EX) (6FK) 6FN (6FT) 6FX (601) (60P) 
6GT 6GZ (6HP) (6HY) 61l! 6ID 61K (6IM) (6IS) 
(6IV8) 6JI 6JQ 6JX 6JY (6KA) (6KC) (6KE) 6KK 
(6KS) (6KY) 6KX 6LC (6LU) (6MH) 6NO unn 
(OOC) (60H) (6UL) (60M) 60T 6PC 6PI (6PJ) 6PQ 
IIlPR) (ClQR) \6Qt;) (~T) 6QAD 6RR (6SK) 6TS 
6TU 6TY 6U\' 6\'E 6\'J 6V~1 (6VX) (6WI) 6WO 
(6WZ~ 6ZE 6ZR (6Zt;) (6ZZ) 6ZAF (7BH) (7BH) 7BJ 
(7BK 7BR 7CW (7ED) (7Fl) (70Al 7H.' (7IN) (7lt:) 
lIY 7JW) 7KB 7KD 7KE (7KM) 7LY 7LU 7LW 
(7MF) snlL) 7MP 7lIV 7NL 70~f (70Z) 7QN (7TJ) 
7TO 71 A (7Z:\f) 7ZS (7ZT) 9A YV 9HM. 

C. W . CASAllIA:-: 4CB. 
5ZA (6AO) (6EN) (6JE) 6MK 600 6SC (6WZ 

8uII.,r) 6AAT (6ABO fone) (6ALE) (6ANJ (one) 
(6AOY) (6ARC) 6ASJ (6AWT) (SAW V) 6BAF 6XO 
fODe 6XH 6XAC (6XAD) 6XAF 6ZA 6ZB (6ZN) 6ZZ 
(7XF) 9AMD WJK NCE. 
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who knows? 
Who knows what a piece of apparatus is worth without 

actually trying it? Who can tell how long a piece of appa

ratus 'will last, what kind of service it will gi,ve, merely by 

looking at it? Noone. But you can do this for your pro

tection-buy all your apparatus from the California Electric 

Supply Co., who guarantee every bit of equipment they sell. 

You do know the value and serviceability of apparatus you 

buy of the California Electri~-"Radio Supplies That R 

Right." 

The Radio MAGNAVOX 
- -"The Reproducer .. ith the )fonble Coil." 
the only loud .pelker which ... iII reproduce 
Rldio speech, mu.ic and me •• lgel in In), volume 
deaired without distortion Ind witbout injury to 
the Ipplrltu.. PrInted in.truction. Ind dil' 
,rIm. free wltb elch ouUIt. 
Type R'8 Maplvolt. ..ith tbe ne.. 1'" horn. 
rlted input 5 WItt •• u.e. one ampere in lIeld
price eomplete--UII. 
Type R'2 MagnIVolt ... itb 22" horn, rated input 
20 ,,"ttl. ule. one·halt Impere in field-price-
'UO. 

MAGNA VOX 2 and 3-Stage 
New Power Amplifiers 

The volume to be attlined from your Mlcnlvolt 
depend. upon the power input. The Ne .. MIll' 
nlVOlt Po .. er ~mpliflero I •• ure your Mlgnlvolt 
gettlnc the large.t pOl8ible power input. Cln 
be uoed with In), tran.mlttlnc tube .. ith In), 
voltlge up to 1000. Ind aet. either flIt or on 
endo. Ma.ter .... iteheo. no jlck •. 
Type AC·2 Model C MlcnlVox 2·Stllle Pow.r 
Ampliller. in lolid mahogln)' eale--,SO. 
Type AC'8 Model C MIgnIVOx 8·Stllle Power 
Ampliller lu solid mlhoglny el.e-'UO. 

S"nal I,m,orary 1o", ,rius on III, fol/o:ri"K (iv, d, Forest il'INs: 
de Forest CV 500·.0005 Condensers .•..••...•. . ......•...•.•.. •. . •• ....• . $3.70 
de Forest LC 101 Coil Mountinl ....................... . .. .'...... . ..... 9.25 
de Forest P 300 Detector and I Stale Amplificr . . . . . . . .. ............... . .. 40.00 
de Forest T 200 Tuner ... ... .... . ... . ..... . ......... ... . ... .... . ....... 50.00 
de Forest P 100 Audion Control .. . .•....•..•...... . .•.. • .•..•.. . ..••... 35.00 

Tbe itema list.ed above are but a few from our large stock of standard apparatus. 

No "",lIu u·/r,r, YOll ar' silualcd you ca" buy ALL your a"aralus h,rt and 
b, assur,d of K,lIing "Radio Sup,/itS ThaI R RiKht." W, slli, anywllu, ita Ih, 
U. S. or abroad. Those who /i"e in th, "innil" of San Frannsco will "0" our 
con",nitn' local ion in tI" h,arl of Ihl busintss dislrkl. 

California Electric Supply Co. 
643 Mission Street, San Francisco 

Radio Supplies That R R i gh t 

Tell them that you .aw it in RADIO 



28 

w. Pay All 
Sloippu., 
CIoar, .. 

Keep up·to·date. L.arn aboul 
all ah. blr: r.eenl ImproYe· 
m nil in radio ap"aralus. 

8" pue. chock full of beol 
and biued values of Amerl· 
ea'i 51 leadinll manufRctur" 
erl" Mosl complele. ineludes 
• "erylhin,. 

TWO N·S LEADERS 
Red·Head Radio phonea. aooo 
ohm .. military head band with 
cord complele. $8 

Get '10. u,." per pair . . . • . • . . 
Arlinr:lon Teoted CrYltall, 

Don" Bay Galeoa or Silicon. Cerlifled 
Till Yoa S_ .uper· •• nalll.e. Per 25 
Tlou c.,.. ery ... 1 • • C 

Wrile 1_ Bi, Free c:.'alo, T04ay 

THE NEWMAN-STERN COMPANY 
N ........ -St.rn Biela. CI._Ia .. d. Ohio 

"8" 8A TTERIES 

PBODUO'l' 
"av. Batterl •• , tapped .....•.....•.• . . . . " .50 
22 ~ V. BaUeri .. , Na,,)' T)'pe.. . ...... . . . 3.00 
22 ~ V. BaUeriel, Commercial Type.. . . . .. 2.00 

Latter two t)'p .. upeeiall)' adapted to 
Cunningham and Radiotroo Tubu. 

POllage Prepaid An),where in U. S. 

ETS-HOKIN & GALVAN 
WIr.I ... Bnlill •• n 

10 Minion 8~"t San FranellCo 

Assemble Your Own Apparatus 
We are 00 ... manufacturing Radio apparatul 

of improved deaignl, aod furnilh stock parll 
for tbole wbo del ire to build Ibeir o .... n cab· 
inet.. The.e price I can not be beat. 

OOKPARB THESB PBIOES 
Triple Hon.),eomb Mounllog ((or panel 

mounllnr:.) ... . . . ...•............ '6.00 
Va rio meter wood parta (uoallembled 

aod unmounted) " . .. .......... . . 2.00 
Mioiature D. P. D. T. panel Switch ..• 1.00 
Vario·eoupler Rotor .... . . . .•.... . . .60 

.. Paragon" equipment II not merel), a .. em· 
bled • • • but BUILT. 

S.nd 10 e.nta tor Bull.tln and tuture 
..unouue.lllenta. 

PARAOON BLBOTBIO 00. 

N .... ark, 
216 Nonll 6Ua 8~.ft, B . 

N .... ,;r.rae)' 

NEW 
UP.TOVVN 

RAD.IO 
STORE 

With a Full Line of 

Quality Radio Supplies 

HAVERKAMP'S 
1148 Market Street 
SAN FRANCISCO 

Bat._ .. 7th a .. d 8th St.. 
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FIGHTING FOREST FIRES 
WITH RADIO 
C onlin .. ~d from '1211 6 

"The radio has proved its efficiency 
as a medium of communication; and not 
only is it valuable for transmitting mes
sages direct from the planes to the 
ground, but I believe we could make a 
very good use of it for communication 
between ground points where we do not 
have adequate telephone service. Of the 
fifteen forest stations in California this 
season, there are probably three or four 
that do not render satisfactory service, 
due to being located in canyons or other 
reasons that can be remedied next year. 
\Ve have also found that we can get ama
teurs---boys and young men from 16 to 
25 years of age-who are well qualified, 
ambitious, and interested in the work, 
for a reasonable salary for the summer 
period, and that if necessary they will 
furnish their own equipment. 

"If desired, an emergency radio sta
tion can be established on the fire line, 
and direct communication may be had 
from the plane to the ground. All pilots 
are radio operators, so that if the forest 
officer who is fiying as observer is not 
qualified in this respect, he can write out 
his messages and hand them to the pilot 
for sending." 

.1-

. --- - --" 
Tell tbem tb.t )'OU ..... It 10 ICAIJ 10 

500 Volt Generators 
$35.00 

111 Walta, ball bevinl U aelDle1l1l ill COID
lIIutator, &bunt woad, our 0_ lllAke • 

IF YOU DO YOUR OWN 
WINDING 

W. auppl, parta colllplete ezceptiAl wire, for 
'11.00. 

K B. P. 1100 R. P . II. 10 c,cle 110 V. lIoto ... 
,11.1O_eh. 

STORAGB BATTBRIES: he.1')' dul)' 10 am
per. hour, Iaqe plat": c:aD be uead for auto
IIIC\bU", "1,00 _ell. 
All of the a,"",. P. O. B. Casatou, O. 

The Electric Motor 
&: Engineering Co. 

CANTON, OHIO 

INDEED 
You Should Be A Subecriber 

_ _ • ..!.:.... _. _ _ _____ fII.".:_ 

·AIR PATROL ROUTES 
Se.s12n /921 

-... _ n ........... .-..-. __ 1lii0.i.,, .1_ 
__ elea .. __ 1_ .. ,., ....... ___ ,I 
~ 104f1 ...... _. __ 'M'I .. _ 

U . _ n.w. I I, 'II_. ~"" :" .... _ ... , .. 1 ...... :_ ...... :... .. -.............. _ .... . -... --_ .. _.-.,. 
.: ... ,"' .. ___ ...... 1.,..,.. __ . -. _, 
=~:.::~: ... -.. .... ........... LI __ 

... "_1 .... __ ........ .... , __ .. .. 
....... I .. . .. ~I .. __ • 

.. __ .. "_". _In. t ... .. 1_, t .... 
-...-alh . . .. l.e'I .... c ....... , .-.1. ;. 
"''--1-. 

• '"-'_ .... ...,._ . ....... _ .• 1_ :U .. :=.= ... ~"i:.~'-. .. _I ........ 
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THERN 
MOST COMPLETE STOCK IN THE PACIFIC NORTHWEST 

SEATTLE * 
Chelsea 

No. 1 lIouta4 0011 . . . . . . . • . . . . . . . . . . . '6.00 
No.2 lIouted 0008. . • . . . . . . • . . • . . . . . • '.60 
No.3 Uamo11Jlta4 0011. . . . . . . . . • . . . . . . • 4.60 
No .• Uamo11Jltecl 0008 . . . .. . .. .. ... .. . ' .00 
3 / 18 Bakellw Dial u4 Knob.. .. .... . .. 1.00 
% Bakel1ta Dial ud Knob. . . . .. . . . .... 1.00 
21 Variable Grid Leak . ............... 3 .00 
31 OKWator . .. ..•.. • .... • • • .. . .•... 3.00 

General Radio 
0·1 Botw1re lIeMr ...... . . ... • .. • .. • .• '7.76 
02~ Bonrtre lIew . . . . . • . . • . . . . . . . . . . 7 .76 
0·6 Bonrtre lIetar .. .. . . . .. . ... . . . . . .. 7.76 
0·10 Bonrtre lIeter . . .. .. . ... ·. . ... .... 7.76 
231A AlIIPl1lJ1D, Trulformer .. . .. ..... ' fLOO 
23111 lI04alaUoa Trulformer . ...... .. . 6.00 
214 2% AlIIp. 2 0II1II Bheo.tat.. . .. . .. . . !UO 
214 1'1. AlIIp. 7 ohm Rheoltat . .... . ... 2.60 
168 Socket Bakelite.......... .. . ...... 1.60 

Vacuum Tubes 
0300 CaDDia,huD Detector .. . • .. . ... . . '6.00 
0301 Oaaaia,ham AlIIpWier ... ... ..... 8 .60 
0302 011JlDtachuD 6 WaU Power. . . . . . . . 8.00 
0303 011JlD1a,huD 60 Wa" Power. . . • . .. 30.00 
AP ELBCTION RELAY ........... • ... 6 .00 
AP VT AlIIpli4er . ... .. . . • .... • . •. . . .. 8.60 
DB FOREST Becttller ............ .. .. 9.76 
RADIOTBON 260 Watt Power Tabe .... . 110.00 

Sockets 
92 B.EIILER Socket . . . . ..•.. . . • ...... U.60 
168 GBNBRAL RADIO ......... . . .. . . . 1.110 
660 1lUBD00K . . . .. •.. • . • ..• . .. •. ... 1.00 
1&300 DB FOREST ........•. . ....... : 1.80 
DB FOUST lIoal4.d BakeUta .... " .' .. 1 .40 
BADIO SERVIOE Triple Socket ... . .... 3.60 
RADIO SERVIOE Doable Sock.t . . • • . . . • 2.60 
VIOTORY SheU-Lna Socket........... 1.00 
CBOSLBY PorcelalD . . ..••... . . .. _ . . • . .80 

Variometers 
RBllLBR 606 lIoa14e4 Bakelite ....... . . '8.00 
RADIO SHOP ... . ....... . .... • .... . . 6.76 
RADISOO . . . ..•....... . .. • . • ...• • . • . 7.00 
CLAPP-BASTHAM .. . ................. 8.60 

Vario-Couplers 
B.EIILER 60S Vario-Ooapler • • ... .. . •.. '6.40 
IlURDOOX Vario-Ooapler oa Uait Puel. 8.60 
JUDa.BR 606 Ooapler oa Uait Panel ... ' 12.76 
RADIO SHOP Vario-Ooapler ... • ..•.... 4.76 
CLAPP·EASTHAM . ,. ....... . . . .. . ... 8.60 

INTELLIGENT-RADIO 
SPEEDY-RADIIO 

RELIABLE-RADIO 

Westinghouse Apparatus 
RA Shon Waye T11Jler .. . . .. .... .. . .. .• '86.00 
DA Detector Two Steee AlIIpWier. . . . . • . . 86.00 
OB Loadia, OoU .. . . . . . ... ...• . . .. . .. 6.00 
BO Shon Wan Beeelnr With Det. 

II ltap . • . .. . • . .• ...• . ... .••. .. .• .. 11111.00 
DB Oryatal Detector . . • . . . • .• •. .... . .. 6.00 
U Aeriola Jr. Beeelnr . • ..... .• . . . _., .26.00 
AD ADta11Jla Oatlt ... . ' " . .. _. ... . • ... 7.60 
PA ADta11Jla ProtecUn DeYlce..... . .... 2.00 
SA LtchtD1a, Groud SWitch . . . . .. . .. .. 4 .00 
lIB 100 watt IIG Set 600VDO 110-V., 

80 O)'cle, Ac. .. . . • • •• . . . . .... . ....• 86.00 
MB 260·wa" IIG Set, 1000VDO, 110-V., 

800)'cl .. AO .. ................. .. .. 1411.00 
Becttcoa 2~A Battery char'.. . ....... 18.76 
Beetl,oa 8A BatHry Ow'er . .... . .. . .. 29.60 
ReCUCoa 2'1. Reaewal Balb . ........... '.40 
BeeU,oa 8A Reaewal Balb. '" .. " . .. .. 8.80 
LS Victrola Attachmeat.. .... . ..... . . 16.00 
LS Grafuola Attacllllleat .. . . . • . . . • . . .. 16.00 

BALDWINS NEW 
PRICES! 

Type C, Set . . _ .. . 
Type E, Set .. . .. . 
Type F, Set. " . _. 

$12.00 
13.00 
14.00 

Amplifying · Transformers 
UV·712 Ba4lo Oorporatloa • . .• ..•. . . •. . '7.00 
2S1A GENBRAL BADIO ..•. . .... . ... . 6.00 
228W FEDERAL..... . .... . . . .. . . . . . . 7.00 
A2 AOlIIB, aamoaatlld... . .......... .. . 4.60 
A2 AOlIIB .• eml-mo11Jlted ..•........... 6.00 
A2 FallT m011Jlteci . . ... .... ......... . . 7.00 

Jacks and Plugs 
FEDERAL 1421 Open Ctrcalt Jack ...... , .70 
FEDERAL 14211 SlDele Olrcalt Jack... . . .811 
FEDERAL U2S Doable Olrcalt Jack. • . • . 1.00 
FEDBRAL 1436 Aatomatlc FUameat 

Ooatrol Jack ........• . . . .•.. . .•. • . 1.110 
FEDERAL US8 AatomaUc . FUameat 

Ooatrol Jack ..... , ....... • .. " . " .. 1.66 
WESTERN ELBOTRIO Pia,.. . . . . . . . . .. 11.00 
FEDERAL Pinel .... • . • . • .. . .... . ... 11.00 
PAOENT UNIVERSAL. .. . . . . . . .. . .. . 2 .00 
NBW FEDERAL Ualnraal Pia' .... .... . 1.76 
BBAXSTINB Plu, ud Jack, complew.. . 1.60 

* SEATTLE 
Rernler Apparatus 

810 Jr. Bheoltata . ... . ... . .. . . . .. . . . . U .OO 
811 Bheo.tata . ... . . .. . . ....... .. . •. . 1.76 
813 S AlIIp. Rheoatata ... . • . . .... . .. . . 1 .76 

92 VT Socket ... . . . . .... . .. .. . .. . .. 1.60 
SSO Aadloa DetecWr Paael . . .•. . .. . .. . 8.00 
SSl AlIIp. Panel .. . . • • .. . . ........ . . - 8.00 
SSS AlIIp. Puel • ....... .•.. .. •.. . .. . 9.00 
400 S OoU MoaaUa, . ..... . . .• . • . ...• . 8.60 

98 Variable Grid Leak .. . . . . .... . .. . • .80 
97 Grid Ooadeaser .... . .... ... .... .. .SII 

60S Varlocoapler .. . .. . . . . •. . . . . . . ... . 6 .40 
600 Variometer .... . •... . . .. . . . • .... _ 8 .00 

Wireless Shop Variable 
Condensers 

Approzlmata 
Mazlmam 
Oapact\), 

No. 20 2 Plate, VerD1er Ooadeallr. . . . . '2.00 
No. 70 7 Plate, .0001 m. f.. . . . . . . . . . . . 2 .S6 
No. ISO 13 Plate, .0002 m. f ..... . .... . . , 2.76 
No. 170 17 PIMe, .OOOS m. f... . . . .. .. . .. S.16 
No. 2S0 2S Plata, .0006 m. f.. . . . . . . . . . . . S.80 
No. S10 Sl Plate, .0007 m. f .... , . " . . , .. '.SO 
No. 430 43 Plate, .001 m. f ... . ........ , 6.26 
No. 8S0 8S Plate, .0016 m. f .. ... . . . • .. .. 7.60 

Rernler QSA Honeycomb 
Coils 

wanLe:f: 
Tilpe Namber BuJ,e th 
( o. of Turn.) .001 Ooad. M't'd UaII't'd 
L26 ... .... .. 170--S76 'UO '0.60 
LS6 ..... . ... 200-616 1.40 .60 
L60 ....... .. 240-7S0 1.60 .80 
L76 .. .... .. . SSO--10S0 1.60 .80 
LI00 ......... 460-1480 1.66 .86 
L160 ... ...... 880--2200 . 1.80 .70 
LIIOO ..... .. .. 880--2860 1.86 .76 
L200 •. . . ... . . 1120--4000 1.76 .80 
LSOO .... . . . . • lS40--4800 1.76 .86 
L400 ..... •. .. 1880--8S00 1.80 .90 
L600 ......... 2340--8600 2.00 1.00 
L800 . . .... . . . 2940--12000 2.16 1.16 
L760 . ... • .. • . S100--16000 2.S6 1.36 
LI000 . .... . . • . 6700--19000 2.80 1.80 
L1260 • ....•. . . 6900--111000 3.00 2 .00 
Ll600 . ...... . . 71100--116000 S.liO 11.60 

Rheostats 
REMLER Jr . ..•.. . ... . .. . ... . . . . .. . . . '1.00 
FAD A-With aew Knob . . .. ........... 1.00 
GENBRAL BADIO No. 214 7 0II1II or 2~ 

AlIIp. 2 ohm .. • ... . .. . .. .• ... . .• . .. 2.60 
DEFOREST, Dew \)'pe .. . ..•......... . 1.76 
l'ARAGON . . . . .... . .... . ........... . 1.76 
MURDOOK 680 . . .. .•.. ...•........ . 1.00 

OUR PRICE LIST BRINGS RADIO SMILES O'ER MANY RADIO MILES 
HAVE WE SENT YOU YOURS? 

Northern Radio C& Electric Co. 
418 UNION STREET, SEATTLE, WASH. 

OPERATING THE SEATTLE POST INTELLIGENOER'II BADIO TELEPHONB NEWS AND OONOERT BROADOAST 

Sead for Ooacen 8checlale 

TaU them that YOU lAW it in R'\ J) III 
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When Better Receivers Are Made 
RADIOMART Will Make Them! 

These receivers tune 
from 180-600 meters. 
New model has 8 point 
switch. Chelaea dialL 
For m i c a Insulation. 
Variometer rot 0 r s, 
hardwood turned, lta
tors of Formica. 

"/ want 10 tell you that Iht' f',uivt'f' is workillg O. K. alld tlrat it ('xc(,t'ds our 
t'xpectations. Last night we heard the Colin Kt'IInrdy Expnimrlltal stalioll at Los 
A lIas, 4() mill's ff'Ofn San Frallcisco. N 'u·s f'(,ports and music V"f'.\' dislillct alld 
cl"af'." Upland, Calif. NAME ON REQUEST. 

Price o( Receiver, 130. Write (or circular 
The.. a.c.t .... n .01d 1IIl·w1red It nec ... U')' 

The Radiomart Co. 1236 American .Ave.,. Long Beach, 
, Californaa 

NOTICE Radio-7XC 

The Northwest Radio Service Co., the largest Radio 
Supply house in the Northwest has moved to 

1637 Westlake Avenue, Seattle 

where a larger stock of up-to-the-minute radio 
equipment has been received. If you want fast 
Service, send your order to us. Service is our 
middle name, and incidentally the corner stone 
of our success. Remember the new address. 

Murdock, DeForest, Radio Corporation, 
Radisco, A.-P. and other standard lines. 

Builder. of "PUGET" RADIO PRODUCT~None Betler 

MOST MILES PER DOLLAR 

PT·2CW"" .... 
2 tube !lOCkeia 
1 mel« 

With ATLAS CW Radio ApparatuB 

Make your money talk to the tune of 15 miles per dollar 
Money back guaranln 

IOOOMiiu $70.00 

'n.oo Inductance 
2.00 2 lUbeoo 
8.00 Ike, • : • 

2 varlabl. 10.00 2lbed coad·. 
1 doubl, oholF.·e : 5.00 2 ... itcllea 
2r"-lala 4.00 

40.00 

Total 

Send len cenu for complete calalogue 

, 8.00 
16.00 

1.00 
S.OO 
2.00 

SO.OO 
40.00 

'70.00 

The American Radio Sales and Service Co. 
MANSFIELD. OHIO. U. S. A. 

Tell Ihem Ibal )'ou .aw I~ in RADIO 

Calla Beard at IBP, Santa Paula. Cal. 
IiZA. 6AK. 6BB. 6CZ, 6EA. 6EX. 6f'0. 6FJ. 6<7F. 

6GP. 6OR, 6OX. 61C. 61G. 61S. 61V. 6JW. (6JX) , 
6KC, 6KM, 6KS, 6KY. 6LC. 6Ll.!. 6MB. 6MH. 6MF. 
6MZ. 6OC. 600. 6OH. 6OL. 60M. 600. 6PO. 6PJ. 
6PO. 6QC. 6QK. 6QR. 6QY. 6TF. 6TO. 6TU. 6UO. 
6VXl..6\t0~\tZ.6AAH. 6AAU. 6AB!\I. 6ACV. 6ACY. 
6AEtl. 6Ar.oZ. 6UN, 6AGF. 6AHP. 6AHU. 6AID. 
6AIO. 6AIV. (6AKL). 6AKT. 6ALA, 6ALE. 6ALU. 
6ANG. (6AOZ). 6APO. 6ARW. 6ASR. 6ATQ. 6ATV. 
6AVB. 6AVV. 6AWS, 6BAK ... 6BBR. 6BCJ. (6BCP). 
6XA. 6XO. 6XG. 6X~J 6XA\,;. 6XAO. 6XAE, 6XAG. 
6XAK. 6ZB, 6ZU. 6Z!'I. 6ZX. 6ZZ. 6ZAO. 7BJ. 7MF, 
7XF. 7YA. 7YJ. 7ZU. 9BEX. 9XAF. 6WV. 
Calla Beard and Worked bl lAllI:, 1.0, Gato., Cal. 

(6AE). 6AN. (6AT). 6AH. 6AS. 6AY, 6AO. 6AR. 
6B'O. 6BQ. (6BW) , 6BU. 6CC. 6CO, (6CP). 6CQ 
(6CZ). 6CH. 6CO. 6CV",~00. 60P. (60R~ 60Y. 
60N. 6EA. 6EB. 6EC. 6JW. 6EO. 6EP. (6E .. .!JEL. 
6EN. 6FH. 6FK. 6FN (60F). (60Y). 6GP A (e .. ) 
6GK. (60F). (60R)t (6HC). 6HH. 6HP.6iG. (610). 
61N. 61M. (6IB). 6 K. 6JD. 6JR. 6JF. 6KPI.6KW, 
6KA, 6KS~~KF. 6K~1 6KY 6LC. 6LL 6LA. 6Lr.o. 6LY. 
6MK. 6MA. 6NG. 6!'10. 6OC. 6OH. 6OW. 6PJ. 6PR. 
(6PO). (6QR). 6RN. 6RT. 6RQ. 6RE. (6RG). 6SK, 
6SR. 6SV1.6SL. (6TU). (6TV) 6TF. 6UV(ew) (6UW). 
6UM. 6UA. (6VM). (6VX), 6VE\ 6VH. 6VO. (6VK). 
6WM. 6WH. 6WZ. 6WG.6XW(ew/6XZ(ew) 6XAJ(ew) 
(6XFo .. ). 6XG(e .. ) (6XAG) 6XAC(e .. ) VA. 6YT.6ZK, 
6ZN. 6ZR. 6Z8. 6ZX. (6ZU). 6ZAA. 6ZAE. 6ZF/6AAK. 
6ACR. (6ALV). 6ACA ... 6AQU. 6ACH, 6ABP, 6AEL). 
(6AGC). 6AIK. (6A\,;M). (6ACI). 6ACU. 6AOM. 
6ABM, 6AGF. 6AKH. (6ANR). (6AOB). 6AAQ. 
6APH. (6AATe .. ). 6AAR. 6AEV. (6AGT). 6ALA. 
(BALM), 6ABU. (6AFI).6AOC. 6AEY. 6AT0.l.(6AAU). 
6AFC. (6AFK). 6ALX. 6AIH. 6AFN. 6ABw. 6ASH. 
6AGJ. 6AOL. 6ABK. 6AOH. 6AUP. 6ANK. 6AQX. 
6ASX. 6AOE. 6AWYew.6AOU.6ALY.6ABX.6APE. 
6ACY. 6BBK. 7BQ. 7CC. 7CW. 7FT. 7FI. 11M. 71N. 
7HN. 70P. 70Z. 7HW,,7KW, 7NL. 7BW. 7LW. 71W. 
7YJ. 7KB. (7MF),:, 7Br. 7ID. 7KJ, 70A. 7XFphone, 
7XO. 7ZJ. 7Z8. 7-r.T. 7ZA. 7Zl:. 7Z!\I. 9YW, 9ALE. 
Anyone heann, 6AMK.-pI_ QSL. 

Calla Beard b, IBA. Sept. II to !'few. II 
BEARD-2FPiew 6AK. 6AR·"NK" 6CH. 6CV. 

6CZ. 60P.l6FH. 6Fl.t 6GX. 61M. 6JC. al'Xiew. 6KM, 
6LU. 6M-r.. 6OT. 6Pn. 6QR. 6QT~.6SK. 6TU~ 6UO. 
6VK 6WZ. 6ZB. 6ZU 6ZX. 6AAtl. 6AAU. oABM. 
6ABX. 6ABYew. 6AEZ. 6AFN. 6AGF. 6ALA, 6ANI. 
6ANO. 6APE. 6ARW, 6ASJew. 6ATQs~k and iew. 
6ATV. 6XAFie ... 7FI. 7HF, 7T0. 7XO, 7XFew. 7Y A. 
7ZM. 7ZP. 7ZT. 9AMBe ... 9LRJlZAC and WJKio ... 

WORKED-5ZA, 6AS. 6CP. 6r.oX, 6FK. 6GF, 6GR. 
BOYe .. , 6HC. 6[C. 6KC. 6OC. 6PJ. 6PO, 6QK. 6VM. 
6VXl..6WO .... 6WV voice and mWlie. 6ZZ .park and io ... 
6ABtl. 6ADU, 6AJH. 6AKL. 6AOYie ... 6ALEicw. 
6ALTiew. 6AVB. 6AWH. 6AWTow and ie .... 6XAO 
io .. , 7BP. 7EO. 1IN. 1IU ... 7TJ and 7ZU. Report.ed 
beard oonaiaten_tly b~9ZA\,;. 

Calla Beard b,IEB: 
6AI. 6AK, (6AR·NK). (6AS). 6BB 6CO. (6C]. 

6CV ... (6CZ). (60N). 60P. (6EX). 6FH. 6FK, (6FN , 
(60.). 60 Rio ... (60Rapark). (6GX). 80M. (6IC. 
(6IK). 61M. (6JE-Aria.). 6JX.park and ie ... 6K • 
6KMopark and ie ... 6LU. (6OC). 60H. 6OOiew. 6OW. 

~
6PJ). (6PO). 6PR. 6QK. 6QR. (6QT). (6SK). (6TU). 
6UO). 6VK. 6VXJ. 6W01.6WV voice and muaie, 
6WZ). 6ZB. 6ZE, 6-r.U, 6ZA. 6ZZ. 

6AAH. 6AATe ... 6AAU. 6ABH. (6ABW). 6ABX. 
6AEZ. (6AGF). (6AJF). 6AJH. 6ALA. (6ALEle .. ). 
(6AOYo .. ). 6APH. 6ARW. 6ASJiew. 6ATQ, 6ATV. 
6AULcw,6AVB 6AVV. (6AWH). (6AWTe .. and lew). 
(6AWVie .. ). (6XADie .. ), (6XAFiew). (6ZADie .. ). 

AOlo ... (~lpa). liZA. liHK. 7BK. (7BP). (tEO). 
7F[. 7H~j 7IN). 7JW. 7MF. 7MO. 7TJ. (7T0). 
(7XO).7AF and jew. 7YA. (7YJ) .... ~Z!\I, 7ZP. 

Calla Beard b, lEX, Berkele" \,;&I. 

NOVEMBER 
SPARK-(60A), (6EA). (6ED). (6EF). (6FK). 

6FT. (6G!'h (6GV). (6[8). 61V. (6KA). 6KC. (6KS). 

~
6KY). 6IN. (6LU). (6MH), 600. (60L). (6QK). 
6QR). 6SK 6UO). 6VZ. (6ZU). 6ABX. (6ACY • 
6AOL), 6AE~, 6AEZ. (6AGF). (6AHP), (6AlOt 

(6AKL). (6ALO). 6ALU. 6AMN, 6ARW. (6AVO). 
6BCP.60H. 

7DA. 7BJ. (7BK). (7BH). (7BP). 7BZ. 7EO. (7FI). 
7HD. (7HF). 7HG. 7HN, (71N). 71W. (7JW). 7KB. 
7KE, 7KS, (7MF), 7MP. 1NN. (70Z), (7TJ). 7VO. 
7YA. 7YG. 'YJ, 7YL. 7ZK. (7Z!'ol). 7ZP. (7ZT). 
7ZU.7XA Canadian (9BO). 

CW-(6KA). 6ZN. 6ALE. 6AOY. 6AOZ, 6AQT. 
(6XAO),7XF·voice. 
Calla Beard al IGZ, LoI Ana,lel. duriDc !'foyember. 

2ZL (not verified yet) (ew) 5ZA(ow). 
6AH. 6AK. 6AS. 6CZ. 6EX. 6FlI. 6FK 6FN, 6GO 

(iew). 6GG(e .. ) 80M. BOT, 6OR, 6HT(iew). 6ID, 61M. 
618. 6JX(e .. ) 6KC. 6K!\f. 6LZ(ew). 60C. 6OH, 6PJ. 
6QK. 6QR. 6SK. 6ST. 6WV (mWlie) 6VX. 6VZ. 
6tA(e .. ). 6ZU,6ZZ (.park ew) 6A.o\T(e .. ). 6ABM, 
6ABX. 6AGF, 6AGK. 6AHP. 6AKL. 6ALE (voice 
e .. ). 6AMK. 6AMX(e .. ). 6ANG. 6APW. 6ARW. 
6ASE(ie .. ) 6A8J(e .. ) 6AUD. 6AVB 6AWY. 

7FI. 7HG. niK. 7iN. 7XF(ew). 7YA. 7ZJ. 
9AMD. 9ZAF (botb ew). 

Calla Beard and Worked b, IP)[, San Oiep, Calif. 
Irom !'few. l.t to Oee. lat,lndu.i ... 

SPARK-5IF. (5ZA). 6AH ... 6AK. 6AS. 6AU. 6AX. 
6CG. 6CU. 6CV. (60A) (6r.oA). 6EB. (6EF). 6EN. 
6EX. 6FH. 6FN. 6FR, 60F (60~I). 6GR. (6GX) 61C. 
61F. (6IS) 61V, 6JY, (6KA) (6KY) (6LC) 6LR. (6MH) 
(60C) 600. 6OH. 6OL. 6PJ. (6PR) (6QR) 6SE. (6SK) 
6TF. (6VX) 6WZ. 6ZA. 6ZU. 6ZX. (6ZZ) 6AAB. 
(6AAH) 6A.O\N, 6AAY. 6ABB 6ABG. 6ABP. (6ACY) 
6AOF 6AOL, 6AOZ. 6AEW. 6AEZ. 6AFN (6AGF) 
6AOX. (6AHP) 6AHV, (6AIB) 6AIC. 6AIFp6ALU. 
(6AMN) 6AMZ. 6AOY. 6ATF. (6AVD) 6AW ,7BK, 
7ED. 7GA. (7HF) (7[N) 7IW. 7KB. (7!\IF) (7TJ) 7ZJ. 
7ZM. 9BO (Canada). 

CW-5ZA. 6EN, 6GG. (6J0) 6JX. 6KA. (6KM) 
6WV (voice and mUJIie q ... very.) 6XA. 6ZA. 6AOK. 
6ALE. 6ALU. (6AQT) 6AWT. 6AW\,. 6XAO. 9AlIB. 
9BEX . 
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The NEW Magnavox 
2-Stage Power Amplifier 

Designed for .use especially with Radio 
MAGNAVOX for the distortionless amplifi. 
cation and reproduction of radio telephone 
speech and wireless music . Note the mas· 
ter switches to make stage to s:age switch· 
ing quick, .imple, and easy. No jacks. 
Sits flat or on edge. as desired. Can be used 
with any transmitting tube with any voltage 
up to 1,000. Type AC2, Model C, u·ith solid 
mallogany CQSC, priet' $80. At YOllr dealcr 

or direct. 

Type AO' 3 Model 0, aame al above only 
3 .tage., UIO 

Volume without distortion-
There is one way and only one way to reproduce wireless music and mes
sages in volume without distortion-that is with MAGNAVOX EQUIP
MENT. There is no substitute for the Radio MAGNAVOX. Used in con
junction with the new MAGNA VOX Power Amplifier, it reproduces in per
fect, bell-like tones the slightest modulations of music or voice and swelIs 
them in volume a hundred fold, if desired, so many people may hear and 
enjoy simultaneously. You can attain maximum results from your MAG
NAVOX with this new power amplifier. Buy from your Radio dealer or 
write us direct. Be sure it's a MAGNA VOX, "T\:le reproducer with the 
movable coil." Look for the trademark on the horn. 

Send for descriptive folder-
-illustrating and describing complete MAGNAVOX 
equipment, arid explaining the principal of the famous 
movable coil. FREE. Write for it. 

General Offices and Factor)' 
OAKLAND, CALIFORNIA 

Nt''U' York Offict's 
370 Seventh Ave. Penn. Tenninal Bldg. 

r~ 
wilhlhe -I 

mCAldb/e coil 

THE RADIO MAGNA VOX 
-the reproducer with the movable 
coil (Patented), the one instrument 
that will faithfully reproduce Bound. 
and oignal. in any volume deoired. 
without distortion and without injury 
to the apparatus . No oet complete 
without one. An"·one can operate it. 
Full inBtructionB 'ree with each outfit. 
Type B-2 with 22" horn, price '110. 

Tne R·3 wtth ne,.. 14" hom, 
price '415. 

See your dealer today. 

MEYBERG 
THE LARGBST RADIO STOOX 

ON THE PAOIFIO OOAST 

San Francisco 

PROMPT SBRVIOB FROM 
BITHER ADDBESS 

Los Angeles 

Consult Us Before Purchasing 

W E CARRY an exceptionally complete stock of all leading Radio Apparatus. 
Space does not permit of listing our entire line of quality merchandise, 
we therefore ask that you write us about our radio items, circuits, or radio 

matters that are of personal interest, and we s.ball give it our very careful and 
prompt attention. Descriptive Bulletins on any apparatus we carry will be fur
nished on request. If you have not received our Bulletin on the Myco Receiving 
Set it will be mailed to you upon request. Write today. 

428 Market Street 
San FraDciaco. CuI. LEO' J. MEYBERG CO. 

Oper..un. the J'a1rmont Hotel 
Radio Station 6XG 

San !'ranellco 
Sen4 for Our OODcert Schednle 

Tell them that you saw it iD RADIO 

950 South Flower Street 
1.0. Angeles, Cal. 

Operating Hamburger' I 
Badlo Station 6XAK 

LOl Angel" 
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EMPIRE RADIO For Dependable Parb 
Demand "EMPIRE" Producb 

1!5 0 130 

60 70 

2 4 

No. 
1 Switch point, 3/16"xl/4"J nickel plated with 4-36 brass screw .. . .... . . . ·SO.05 
2 Switch point, 3/32" x 1/4 , nickel plated with 4-36 shank and brass nut.. .05 
3 Switch point, 7/32" x 7/32", nickel plated with shank and 4-36 brass nut. . .05 
4 Switch stop, 3/S" high, nickel plated, with 4-36 brass screw. . . . . . . . . . . . . .06 
5 Switch point. 1/4" x 1/4", nickel plated. with 4-36 brass screw .. . . ...... . .15 

60 Binding post, 3/S" polished nickel base, with composition knob... ... ... .10 
70 Binding post, medium size, polished nickel base and composition knob . . .12 
80 Binding post, large, with polished nickel base and composition knob... . .15 

100 Switch lever. I" heavily knurled bakelite knob, with I" radius lever; fur
nished with bushing for panel mounting. All metal parts nickel plated 
and polished .. ... .. .. . ... . .. .. . . . . .......... . . .... .. .. .. . . . . . . . . . . .60 

110 Switch lever. 1" finely knurled knob with I" radius contact lever; fur
nished with bushing for panel mounting. AU metal parts nickel plated 
and polished ... . . ...... . ..... . ... . .. .. . . .. ..... .. .. . ....... .. .. ... .60 

130 Switch lever, 1!4" knurled knob with laminated contact lever, radius 13/a"; 
furnished with bushing for panel mounting. All metal parts are nickel 
plated and polished... . . . . . . . ... .. .. .. ... . ... . . .. .. . . .. ........... . .75 

150 Series-Parallel switch, 1!4" knurled knob with two separate contact 
levers; furnished complete with bushing for panel mounting. All 
metal parts nickel plated and polished ..... . . . . .. .' . . . . . . . . . . . . . . . . . . . .S5 

SEND lOe: FOR CATALOG Money Credited to First Dollar Purchase. 
Dealers: Write for catalog and discounts. 

EMPIRE RADIO EQUIPMENT CO. 
Manufacturers and Distributors of Radio Apparatus. 

271 WEST 12Sth STREET NEW YORK CITY 

Fellow Amateur s--
. "The Oscillator," published by "The Radio Engineering 
Society of Pittsburgh, Inc.," is about to make its debut on 
the radio stage. Be sure to get in on the first act by send
ing for your copy now. Price 5 cents (Stamps or Coin). 

WRITE TODA Y! 

"THE OSCILLATOR," Radio Engineering Society of Pittsburgh, Inc. 
The Dispatch Building, 1333 Fifth Avenue 

Pittsburgh, Pa. 

Tell them that JOu aa .. It In RADIO 

• 

MARTIN ROBBINS 
CD",j"""d frD'" lit'" IJ 

musical plash of disturbed waters, the 
girl's very soul was stricken at the misery 
and hopelessness that had looked Ollt at 
her from his earnest grey eyes. 

• • • T HE crash sent him hurtling from his 
bunk, to the floor. He groped for 

the light switch, but nothing happened 
when he turned it. Shouts drifted to 
him from somewhere for'ard. He found 
one of his sticks and pulled himself to 
the door. It was jammed, and try as he 
would, his feeble strength could not open 
it. But he managed to drag down the 
wooden shutter of his window. He 
peered out. 

Darkness and fog. So thick that he 
could not discern the staunchions that he 
knew were a scant three feet from him. 
Footsteps came tearing along the deck. 

"For God's sake, Sparks, Cap'en says 
send an SOS! We're sinking fast-5ome 
damned steamer, going full speed, has cut 
us 'most in two!" a hoarse voice shouted. 
And the figure that had loomed as a 
blade wraith before him was gone. 

Without a thought of self. Martin 
Robbins groped to his apparatus, and 
threw the send switch. 

"Fool!" he muttered. "No lights, no 
power, of course!" 

Painfully, as moving without his sup
ports wracked his harassed'body, he man
aged to find and connect the auxiliary 
storage batteries, and pressed the key. 
Sputtering harshly, the old-fashioned 
spark gap crackled in thin, jagged blue 
incandescence, its glow causing his face 
to be of a strange pallor. 

"S-O-S!" 
The call of dire distress went out into 

the blackness. 
Noone had thought to give him the 

exact position of the ship, but so many 
trips had he made that he knew, to 
within a very short distance, where the 
Bloomton wallowed crazily on the heavy 
ground swell that hove down from the 
northeast. . 

"S-O-S"-and his position. Again 
and again, unhastily-very carefully
the message disturbed etheric space unto 
the four quarters of the world. 

• • • T HE operator on 600 metres at NPG 
(San Francisco) was contentedly 

pondering the fact that his relief would 
come on in ten minutes-when a straDge, 
very feeble, stuttering signal came to his 
ears. Instantly he was alert. 

"SOS!" he called sharply-and every
one within hearing was instantly silent. 

The Bloomton's position and situation 
received, he opened up on his fullest 
power "to all ships within 500 miles S. 
and S. W. de NPG"-repeating that 
which he had caught. Then he sent a 
cheering message to the Bloomton-and 
the great land station was on the qui 
f);f)e. 
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TEN-THIR1Y! Lord, but it's a 
thick night!" grunted the operator 

on watch on board a trans-Pacific liner, 
bound for San Francisco from Far East
ern ports, and Honolulu. He peered out
side, and then coclced his feet again on 
the operating table, and his eyes fell once 
more to the pages of a magazine. He 
settled the phones more comfortably over 
his ears. 

Suddenly he sat up with a jerlc. The 
magazine flew from his hands, and he 
bent fonvard, head almost touching deslc, 
phones pressed to his head, straining to 
hear. 

And he got it. Rapidly he copied the 
808, called a quartermaster, and 
sent him scurrying to the bridge with the 
message, while he called the Bloomloll 
O\'er and over again, giving him "R's", 
the liner's position-and re-broadcasting 
the 808 for any vessel that might be 
nearer the sinking ship. 

• • • 
UNUSED to quick -maneuvering of 

life boats, and their launching at 
sea, the heterogeneous crew of the 
Bloomlon made a sorry mess of getting 
the larger of the two boats into the 
water-the smaller one having accident
ally been badly stove' in by a timber fall
ing on it, some time previously, and 
never repaired. 

Water-logged, with a huge gash that 
cut her from water line nearly to keel, 
the awkward craft was almost on her 
beam ends, and nearly awash, when the 
Captain, Elsie, and the crew of seven 
men pulled away. So thick was the fog 
that at two boats' lengths the vessel was 
entirely invisible. 

• • • A ~D Martin Robbins had heard them 
go! 

Not a cry for help had he uttered. 
Crouching at the stee~slanted operating 
table, he methodically sent his 808. He 
had heard NPG answer him-and he 
had also heard the liner's prompt re
sponse. He had tried to call out to the 
others not to row far from the Bloom
lon, as his distress signals had been re
~ived and help was on the way. But 
the crews of lumber schooners are not 
sailors. Frantic haste-fear-driven
put everything else from their minds, 
and Robbins' voice was lost in the clamor 
of shouts and oaths, to whose accom
paniment the larger life boat had, at 
last, been got to the water, crowded with 
the living-and hurriedly rowed away. 

"I don't cut much ice-alive, so I 
suppose ther forgot all about me!" Rob
bins whispered-but not with bitterness, 
for there was not an iota of it in his 
twisted frame. 

Steadilr the 808, and position, went 
forth. 

Then, from the impenetrable fog, he 
heard the girl's cry. It rang sharply: 

"1'[ arlin Robbins I W II ire is lid" 

FREE ONE YEAR'S SUBSCRIPTION TO FREE 
"RADIO" 

With every "Chi-Rad K-D 'IIarioml'tt'r St't purchased from us dur
ing January. This set gi'llt's you all parts necessary to build tu'o 
'IIariometers and one 'IIariocoupler. ALL WINDINGS ARE IN 
PLACEt Alone, it is the BIGGEST value on tht' market! With 
RADIO!!! Price complt'te only $10.00 (include postage on 6Ibs.) 

Other High-Grade Chi-Rad Products and Prices: 
Complete K-D short wave regenerative includes the above-mentioned 
set, dials, switch points, binding posts, panel, and a handsome very dark 
oak, hinged-top, cabinet. (Cabinet not K-D.) The price is only $20.00. 
Now you can get that short wave regenerative you've always wanted
not be broke for six months after--and yet get as high grade a set as is 
obtainable. Also, we'll give two years' subscriptions with the complete 
K-D regenerative. 
S. W. Regenerative, above set, assembled, $30.00. 150-60Om. 
Chi-Rad Variometer, K-D, $4.00. Chi-Rad Coupler, K-D, $3.00. 
Chi-Rad Variometer, assembled, $3.00. Chi-Rad Coupler, assembled, $4.00. 
Chi-Rad Binding Posts, moulded composition top, 12c each; $1.30 dozen. 
Chi-Rad Switch Points, ~ in dia. 3/16 in. high n. p., 5c each; 60c dozen. 
Chi-Rad Switch Stops, nickel plated, 8c each; 2 for 15c . 
Chi-Rad Switch Lever, metal parts nickel plated, 60c each. 

WATCH for the PARL Un"sual-U"it line. WE HAVE Fada 6 ohm recelvmg tube 
Radio frequency amplifiers, audio fre- rheos., $1.00. Power tube rheo., I~ ohm, 5 
quency amplifiers, detectors, unituned re- amp., $1.35. These are the cheapest and of 
generative units, radiofone and C. W. units, the highest quality on the market. 
crystal units, regular regenerative units, 
and others from time to time. Prices will The VICTOR unusual socket for that vt 
be the very lowest and quality equal to the of yours, perfect contact and fused for I or 
best. Write now and get on the list for 3 amp., $1.00. Specify fuse size. Dtalfrs
the first bulletins. Everything will be Write for discounts on this non-competitive 
DIFFERENT. fast selling product. 

The KLAUS original panel switch. The blade and lmob, 
of the whole switch assembly, are the ONLY movinc 
parts. Perfect contact at all times with absolutely no parts 
to come loole and every metal part visible from panel side, 
handsomely nickel plated. Only an eil[hth inch hole need be 
drilled to mount the KLASSY-KLAUS original panel The 
price, allO, il an innovation-6Oc:. 
DEALERS: Write for the discounts on the KLAUS non
KOMPETITIVE line. Remember I The points mentioned 
above score heavily with the amateur who makel his own. 

Formica, mica, copper foil, crystals, Baldwin's, SacoClads, Murdock's, and 
so on, write for list. 
Oh, yes I Radiotron and Cunningham tubes to 50-watt capacity. 
Let us calibrate that wavemeter to 1000 meters at 35c per point. 
Ship well packed and insured. 

Port Arthur Radio Laboratory 
Harris Building Port Arthur, Texas 

SOMETHING NEW' 
Made to Ple .. e YOII and Priced to Ple .. e 

Your Pocketbook 

By departing from congenllonal design in audion sockels we 
hage combined tbe ad9antages of all, the disadunlages of none 

and a price lower Ihan any. Think 
of ii-a sturdy. easily mounled soek
el IhM is heal proof. haa hakelite
dilecto insulation. handy binding 
posls, etc., all for 75c. 

And here's a smoolh running 
rbeostat that lakes panel 8pace :! 
inches in diamel,'r, ne~d. one hole 
to mount. hns Hix ohm rt-Mifdant"P. 
an off and all on Ilosilioni and a 
brDU panel bushinll. Pric~d at 90c. 

Tne 1lI1i Bheolt.t 
Price DOc POltpaid 

Tne 128, Tube Bocll:at 
Price 76c Postpaid 

THE WILCOX LABORATORIES 
LANSING, DEPT. 1 .. MIOHIGAN 

TeU tbem tbat )'011 law" In BADIO 
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TYPE 281 

SHORT.WAVE REGENERATIVE RECEIVER 
LicemeJ under 

Arrrutrons U. S. Patent No. 1,113, 149 

THE Kennedy trade-mark on radio receiving apparatus is recognized as 
1 symbolical of the highest standards of quality and the maximum of 

value. 
THE new Type 281 Short-Wave Regenerative Receiver was developed 
1 especially for those who want the optimum of performance in short

wave reception. Its effective tuning range is 175 to 620 meters: it has a 
self-contained vacuum tube control unit and we believe that it offers the 
most for its price of any short-wave receiver to be found on the American 
market. 

ASK your dealer to show it to you. The leading radio distributors in 
moat of the larger cities are selling Kennedy Equipment and others are 

being supplied from day to day. If your dealer has not yet put in his 
stock, send us his name and we will mail you a copy of Bulletin 20 I describ
ing this unit. 

THE COLIN B. KENNEDY COMPANY 
INCORPORATED 

RIALTO BUILDING 

CORRECTION 
The advertisement for the 
Continental Radio & Elec
tric Corporation in the De
cember i88ue of "Radio" 
states that the 

FAMOUS PARAGON 
RA-l0 RECEIVER 

has been reduced from 
$85.00 to $69.00. 

The reduced price should 
have been $6950 instead of 
$69.00. 

BUYTHATPARAGON 
NOW & SAVE $15.50 

SAN FRANCISCO 

AMRAD VERNIER V ARIOMETER 

E-orial ror cw .ad PIoo_orl .. 
P •• I M .... otiat Modal .. ... ............. .so 

&nd au your order for 
Am .. d Federal R.dio Corpo .. tioo 
Murdock c.... W.ti",b_ 
Cbe.... Facia So..iac 
Ce ... 1 Radio Acme 

We are Slodt DaoIutt 
SoeciaJ: Meohoo "Radio" .hd @t. SOmerYil" 
VT Socket with .wry S W.tt Radiotroa you 

buy from u. in J.ou.ry 
New I so;;;;",iIJ ... • Dial Ihdieator sUs 

Prl.,... Somervill. ) ~ • Dial I ndieator 1.60 

Somerville Radio Laboratory 
Retall Sal •• OI .... lon 

17~17' W .... lnaton Stnet, Boeton. Ma ... [)eo., PfIl- WIIolaolc Pria ShM 

Tell them th.t ),OU ..... it 10 RADIO 
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"She's sunk-long ago I" a gruff voice 
answered. 

"Cowards!-to leave a helpless crip
ple-while you save yourselves I Let me 
go-I--" 

Silence. 
A wan smile played about his lips, 

and a feeling of wannth crept round his 
tired heart. 

"She didn't forget the cripple I" he 
said-very softly. 

• • • T HE batteries -..:... never of the best, 
and in a worn condition-had ex

pended their last strength. Nothing came 
of his pressing the key. 

Outside, the muffied surge and grum
ble of rolling waters was almost flush 
with the deck, and from below carne 
ugly, sodden sounds. 

"Once a 'harn'-always one I" Martin 
Robbins said aloud, throwing the an
cient switch to receive, and tuning down 
to 200 meters. 

Only some 1 00 miles lay between the 
sinking ship and the shore. Memories 
of youth's enthusiasm at his first, home
made, receiver carne to him as he heard 
arnateur stations working-from the 
usual: "How do 1 cum in tonite OM?" 
to more pretentious stations, American 
Radio Relay League men, getting their 
night's messages through. 

He listened. 
The Bloom/on rolled more heavily and 

he heard the water splash up against 
the wall of his cabin, outside. 

Then Operator Martin Robbins 
looked upward. He did not see the 
dingy, low cabin ceiling. His eyes saw
beyond. Saw the stars glistening above 
the pall and fog of earth's creation. And 
Martin Robbins spoke aloud: 

"I never dared suicide, God-for 
there was mother to think of," he said 
slowly, as though to a human entity. 
"And I have done my best. I am glad 
that"-his voice shook-"that the time 
has come for me t~to go, for this life 
holds nothing for me. I have always be
lieved on You, and I know that You 
will look after-mother, otherwise You 
would have let me stay on here. I arn 
not afraid-for 1 have done my best. 
Please, 0 Father, to whom mother 
taught me to pray-please take care of 
her-Amtn." 

He felt entirely at peace, and his 
fingers idly moved the condenser knobs 
on the receiver. The sound of music 
came faintly. He tuned it in sharply, 
and he heard some jazz record being 
played. It stopped, and a voice from 
the living came to him, who was about 
to cross the Golden Threshold: 

"The next, and last, record this even
ing will be Victor Record No ..... , 'Tos
ti's Goodhyt/ sung by Geraldine Far
rar." 

A scratching sound, and the singer's 
voice floated to him with crystal purity 
and sweetness. 
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The 1922 Model Type "RS 1-24" Receiver 

The New Type "RS 1-24" Receiver is the LAST word in Radio tuning devices. Although 
our first model was a complete success and proved absolutely satisfactory to all our'purchas
ers, still, continued experimentation has made it possible to combine features in the new 

model FAR EXCEEDING anything yet developed. 
While ALL features of the original model are incorporated in the improved model of the "RS 1-24," 

still some NEW and very ESSENTIAL qualities are added to take care of the increasing demand for a 
REAL C.W. AND TELEPHONE RECEIVER. For this work, a special combination of tuning is 
provided which makes the "RS 1-24" an absolutely "fool proof" Receptor for such work. This is 
accomplished through a newly developed method of regenerator Wlhich permits the vacuum tube to be 
kept in a CONSTANT state of oscillation, or semi-oscillation, over a wide range of wavelengths. 

The New "RS 1-24" incorporates both Inductive and Conductive tuning with two regenerators; one 
for use up to 3,000 meters and a second for wavelengths up to 24,000 meters. 

The Inductive or "Three Coil Circuit" covers a range of from 100 to 3,000 meters and gives excep-
tionally sharp tuning, permitting of the elimination of practically all interference. 

The Conductive Circuit is divided into two groups: 100 to 3,000 meters and 3,000 to 24,000 meters. 
Both circuits give PERFECT regeneration ON ALL wavelengths covered. 
The circuits are so arranged that "dead-end" effects are overcome, resulting in a remarkably efficient 

receiver. 
A FEW PERTINENT FAOTS ABOUT THE "RS 1·201" RECEIVER : Produced and sold at Ibe lowest po •• ible price con.islent with the 

Tbere i. absolutel)" no ncrtAcs of sllletency on &D)' of tbe wave ' best of material. and a fair profit, by systematic workmanship. 
lengtbs conred. Lut but by no means least, licen.ed under M&Jor Armstrong'. 

The RADIO SHOP Short WAVe Receiver i. the most highly etl!· regenerative patent (Patent No. 1.113,149, and U. S. application aerial 
cient sbort wave receiver on tbe market. The "RS 1·24" I. equall), No. 807,388), &Dd applying hI. unapproachable cIrcuit to Ita utmost 
detent on amateur wavelsngt.ll., If not more 80, effectivene8'. 

Tuning is accomplished quIcker, and in a cle&Der manner, than in MEOHANIOAL AND OONSTRUOTIONAL POINTS OF 
any other receiver ever built. There are no faulty .. combllUotlon.... SUPERIORITY: 
Kote the .implicity of controls. Only three dials and two switches are Grained Formica panel; plentifully Gorton engraved and tilled in 
in use on any of the three groups of tuning. witb brilliant wbite. 

Absolutely no • 'holes" in the tuning range. A conld.tent &Dd Large. true running dials witb an easily manipulated knob. 
mighty oacUlator and capable of In.t&nt non·osclllation when .0 de· Genuine hand wound bank wln41~. in connection with special 
wed. form concentrated inductances that utilize eyery iota of tbe inr.ominll 

Simplicity of connection to the vacuum tube control. Oniy roar energy. 
leads required, two to the gJ"id input and two to the plate circuit. Heav;!' "bUB bar" wiring of hard bare copper reducing rellst&nce 

Same vacuum tube sunlcel for long as well as sbort waves due to to the m.nimum and insuring permanence. 
the remarkable lIeld.billt;v of oecillation control. Bal&nced type variable condenler. constructed especially for tbe 

ne elimination of all plugllng In &Dd out of coUs. Absolutely "BS 1·24." As non' ohorting as a condenser can be made. 
no other acceoBories required except the vacuum tube and its attendant lIniBtnnlne Oak or Mabogany cabinetB as desired. Hand rubbed 
control.. All espoBed metal parts satin nickel plated. 

Will enable you to bear commercial sbip and marine land Btation. Over·all dimensions 7,,7x25 incbes. Shipping weight approximately 
that were heretofore unheard. The BOO·meter leetlon I. equally elll· 30 pounds . 
ctent u the Ihort and long r&D,e.. ~he inBtallation of the.' 'RS 1'24-: receiver will end all of your 

Baa a ".\&n·bl" poeltlon that will enable you to "find" Btations rece.vmi troubles. You w.1I have an .nstrument tbat will enable you 
that you miosed entirely berore. to cover the entire wavelength range with a !(reater eu. &Dd ellletenc), 

No element of "luck" necesaary for the successful operation of the than is possible with any other tuning arrangement you can buy or 
"RS 1·24." It i. a positive receiver designed by pract.cal radio engi · build . It will be tbe best investment you ever made from a financial 
neen who knew what was W&DIed. as well as an elliclency etandpoint. 

Interior conltruction tbat is right, aud in keeping with the Full instructioDs and blue printa accompany each receiver. Iu 
uter10r appearance. No Seala. We want you to know ),our ut. ordering b. lure and ,peclfY whether 0&11: or mahog&D), cue I. d.,lred. 

1922 Model Type "RS 1-24" Receiver f.o.b., San Jose, $125.00. 

DEALERS 
We can make you an interesting proposition on this new Receiver. Write us. 

The first lot of this new model "RS 1-24" will be See this New "RS 1-24" and other Radio Shop Prod
ready for shipment January 1, 1922. Place your ucts at the Radio Show, December 29th and 30th in 
order NOW and be assured of PROMPT delivery. San Francisco. ' 

San Jose The~Radio Shop California 

Tell them tbat you Baw it in RADIO 
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Everything! 
You get what you want when you want it and 
the service that goes with it if you buy it from 

Warner 8P Linden 
Expert Radio Advice to the Beginner in Selecting 
the Most Suitable Equipment For Any Purpose 

Let us help you-Visit our store today 

Most of the good radio 
boo k san d magazines 
always in stock. 

Our Special Amplifier 
and Detector Panels are 
ideal for every use. Drop 
in and look them over. 

o THING NEW! 
Have you seen our Solder

ing Iron Electric Heaters? 
They heat an iron almost 

instantaneously. 

Electrical supplies and household 
electric appliance in stock. 

The best radio supplies-the new
est equipment-our specialty. 

Complete radio sets that tune to 
any wavelength. 

KENNEDY EQUIPMENT 
Short, Intermediate and Long Wave 
Kennedy Receivers and Amplifiers. 

WARNER C& LINDEN 
San Franc:isc:o. 
360 Jl&rket Btreet 

PIloIl. Do\lllU U39 

Oaldand. Cal. 
21Dd " Tele,raph An. 

PhOD. Oalaand 3209 
Write for Ou Bacl10 Tele,hoD. BchedDle 

LONGER LIFE. 
MORE THAN A TRADE MARK • 

B~!!~~"B~~~~~~E "'.... ...a .. 
QUALITY 

Oat. No. Sla. Vol\&le Lba. 
82S Plain 1I~z2Z8% 22'ti 1 
823 Variable 2 zllzS" 22V, 1 
825 Plain S zU:89fo 22~ I! 
821! Variable 3 z4z89fo 22 • 6 
828 Plain 3 z8z89fo ,& 10 
828 Variable 3 z8z8", 'Ii 10 

The Dew "Ace" :: 817·45 Volt Variable 
"B" BatterJ II rapidly cr.&Ullf a re
markable repDtatioD .. to "PrIce, ' Qual· 
Ity, Berne. and W.llht. Th. Ipeclal ell. 
cell CODltrDctlOD lIIaraDt .. 1 from 50% to 
75~ loqer lIIe than any I Imall llae 
"B" Batterl.l. 18 TapI, 30 Volt ... 
nadlnp of from 1 VI to 46 Volta ob· 
tallied. Ablolutely the be.R "B" Battery 
o.er enr mad •• Sl .. 8 In.z 6 In.z 2% In. 
-welSh\, S% lb,. Price, U.50. De· 
mand "AOlI." U you dealer doel not 
carry "Ace" Write to UII. Tille lilt COD' 
taiDI the lIZ popDlar ~ "ACE" "B" 
Bltteri ••• 
Writ~ for Cat. II 20. Ace BaUerie. aro 

8i1~nt. nlOilture proof aDd absolutely 
guaraDteed. 

DEALERS : 
Oet In on thla fut lellInl Item. 

Tapi PrIce 
. ... .. . U .60 NO RADIO 

Ii 1.75 SET COMPLETE 2.60 WlTHour 6 ...... . S.OO 
6.00 "ACE" 

8 ..... .. 6 .00 

264 Atlantic Ave. ACE BAlTERY MFG. CORP. Brooklyn, N. Y. 

Tell th~m thAt you .a" it in RADIO 

As the last note faded away, the 
Bloomton lurched over. Operator Mar
tin Robbins did not struggle against the 
furious inrush of waters. Rather did he 
again look up, as they rose round him, 
and the ship lunged forward: 

"Goodbye-world of pain! I am free 
-at last I" 

• • • 
T HE newspapers, two days later, car

ried this: 
"On the night 01 the 16th, the steam 

lumber schooner Bloomton was struck by 
an, as yet unknown steamer, while on 
her way to San Francisco Irom San 
Pedro, and sad soon alter. The Cap
tain, his daughter, and the crew got 
tIUltly in a lile boat and were picked up 
by the S. S • ........ , whose operators had 
heard the SOS 01 the stricken ship. M ar
tin Robbins, the radio operator on the 
Bloomton, stuck to his apparatus until 
the last minute. As he was a cripple it 
is reported by the Captain that he must 
hllfJe bun in;ured and lallen ofJerboard in 
the log and darkness while trying to 
reach the lile boat." 

The End. 

NEW RADIO CATALOGS 

Catalog No . .5 from Detroit Electric 
Company, 434 Shelby Street, Detroit, 
Mich., is devoted to Radio Telegraph 
and Telephone Equipment for Reception 
and Transmission. This is a complete 
illustrated price list of material from all 
manufacturers, carefully arranged for 
reference. It includes the code, conven
tional signals and list of abbreviations. 

Signal Electric Manufacturing Com
pany, Menominee, Mich., has issued a 
new catalog of High Class Wireless Ap
paratus to meet the requirements of all 
classes of users. It covers both spark 
and CW equipment. 

The Benwood Company, Inc., St. 
Louis, Mo., is distributing a handsome 
folder giving description and prices of 
Benwood Apparatus, including syn
chronous motors, batteries, bat t e r y 
charges, rotary quenched synk and spark 
gaps, rotary discs and stationary elec
trodes. This company has also published 
an interesting price list and specifications 
for a radiophone transmitter giving 2 
amps. with two 5 watt tubes on 200 
meters. 

Bulletin No.6 from the H. H. Ebv 
Manufacturing Company, Philadelphi~. 
illustrates and describes "The Leader" 
binding post for radio equipment and 
laboratory use. 

Bulletin No. 60 from the France 
l\:fanufacturing Company shows their 
new 18-h.p. synchronous motor for sYllk 
gap dx work. The motor is equipped 
with ball bearings and is designed for 
continuous service at 1800 r. p. m. on 
110 volts. 
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he Grebe CR-5 Receiver 

Trll Ih~m Ihat you saw il ill R .\nIO 
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NORTHWESTERN RADIO 
A Superior Line of Receiving Apparatua 

Detector and two stage amplifier Type SR-2. 
Size of panel 10 1-2x12 3-4. Complete less 

tubes and battery $70 f.o.b., Portland. 

A detector and two stage ampli
fier that witI give you results. This 
instrument is.in use in many sta
tions in the Northwest and its per
formance is a proven fact. You 
must see this set to appreciate its 
value. Material and workmanship 
are the best. 

Specifications - Panel quarter 
inch grade XX bakelite dilecto. 
Gorton pantograph engraving. Oak 
Cabinet finished in flemish oak. 

Knobs and dials are machined 
from sheet bakelite and turn 
TRUE. All socket supports are 
constructed of bakelite and cast 
aluminum. 

Write for Catalog 

NORTHWESTERN,(RADIOIMANUFACTURING CO. 
1556 East Taylor Street 

CROSLEY RADIO APPARATUS 
"a.tter-<: ... t. lAM .. 

Croate,. V·T Sockets.......... . .. . .. .80 
Croale,. Variable Condenler without 

knob and dial....... . ... . ..... 1.25 
With knob and dial . . . ..... . ..... 1.711 
Ilounted In cabinet with knob and 

diat ..•. . . . . . .. . . . .... • .... . . 2.110 
Barko Radio Receiver .. • . • • .. •.. • .. " 11.00 

Single phone, 125 teet antenna wire, 
Inlulatorl, etc. .... . • . .. . . . . . . . 8.00 

Complete let ..•...•..•....... . . 111.00 
Crolley Magton .. • ..•. • .........•. 10.00 
Crolle,. Cabinetl-

In gum .....•. . ..... • . • • '2.110 to 11.25 
In mahogany or quartered 

oak ......•. . .... . .... n.slI to 10.80 
Crolley Rbeoatata Model " A...... . .. .80 

Model "B" .... .. ...... ....... 1.26 
Crolle,. Binding POltl, each . .. ... ... .OS 

DOlen . . ... .. ... . ....•. . .. . . . . . .110 
Croaley Tap Switch. each. . ...... . .. ..0 
Switch Tapa, each . . . . . . . . . . . . . . . . . . .OS 

DOlen •. •..... • . • ... .. ..•... . . • .SO 
Hundred ..• • ...... .. . .. .... •. .• 2.60 

Portland, Oregon 

}Pce 

NEW BREAK-IN SYSTEM 

An improved method of enabling a 
transmitting operator to listen-in while 
communicating with another station is 
shown in the accompanying diagram. 
The method. of short-circuiting the re
ceiving equipment when the transmitting 
key closes the primary circuit of the 
power transformer has met with good 
success. The use of a 150 ohm relay 
and a carbon lamp shunted across the 
relay windings to prevent short-circuit
ing of the relay battery, is the latest 
addition to the break-in system. 

It will be seen from the diagram that 
the carbon lamp is not brought into play 
until the 3 P. S. T. switch is thrown into 
the operating position. This switch also 
acts as a precautionary method in the 
prevention of probable depression of the 
Ieey while receiving is in progress. 

Two contacts are mounted on the 
main transmitting Ieey, one on the key 
lever and the other on the key base~ 

These contacts operate the 150 ohm relay 
with every action of the key. When the 
Ieey is in the upper, or receiving position, 
the relay contacts are open, but every 
time that the leey is depressed the relay 
is closed and the receiving set short-cir
cuited, thereby preventing damage to the 
equipment. 

The ordinary relay contacts will su f
fice to short the receiver, but if the re
lay is used for breaking any part of the 
transmitting circuit, larger contacts must 
be substituted. The wiring diagram 
shows the use of the relay to short the 
receiving equipment only. It is evident 
that a separate receiving aerial must be 
used. By the use of a separate trans
mitting aerial it will be possible to use 
one of short length, a method so suc
cessfully used by many operators. 

C.aCULAa5 ON REQUEST 

I:"w" .,idt "'f(f~d,.t"d Ii' ,.·w •• s"l .. tt snUs/tut .... " 
l1&li,," rt/"nd,,/. 1/ ,lIlfr rftttltr ('"4 ... ·' .fU"', ,1114, sI"d 

III Ail,. .... ' n,,,,.,,tI,.· """ul 
$cr nov 

CROSLEY MANUFACTURINC CO. 
D.pt. Radio P-3 Cincinnati, O. 

Diagram 0/ Nrw Rrrak-lll Syslrm 

Tpll them thut you .aw it in R,\ DIO 
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Prices Reduced on 

Eveready Wireless B Batteries 
Eveready Wireless B Batteries, the long-lived, moisture resistant batteries that are 

designed and made especially for radio uses, are now offered at better prices. All of our 
wireless B Batteries are included in the reduction. 

The new prices, effective immediately, are: 

No. 774-A 43'volt Battery with 6 positive terminals, ,,\lowing a range of from 18 to 43 volts in sleps of 4 'h 
volts • .... . .. •... . .••... . . . .. ... •. . . . .. . . ••... . . . . . ... . .•... . . ... . . .. .. . ...... . .... . .. • $4.50 

No. 766-A 22 \\0 ·volt Battery with 5 positive lends, giving a range of from 16 % to 22 % volts in sh,ps of 1 'h 
volt. •.•. . ...•.. • ..•..•.....•.••..• ....• ... . .. . . •• •.. •... . • . .. ......• .. .... .. ..... . . • . . $3.00 

No. 765-A 22 ¥.. ·volt Battery with one positive terminal. A dandy Battery for beginners ....• . . . ... . . . ... . . $2.00 

No . 746-Tbe big 108' volt Hattery fo r amplificntion ............. .. .. ... ... . . .... . . . ... . .... . . . ... . ... . $1 5.00 

These batteries have made good. Amateurs and seasoned operators may specify 
Eveready Batteries with an assurance that they will be found equal to every demand. 

National 'Carbon Company, Inc. 
S99 Eighth St., San Francisco, California 

Latest Products of the "Signal" Laboratory 
Told in the New Signal Literature! 
Whether like the novice, the Art of Radio is 
a great "game," or like the experimenter, it is 
to you the great Business-in either case, you 
want to keep abreast of developments in ap
paratus and equipment. 

forth more modem 
and efficient r a d i 0 

equipment, yet there 
is no let-up in the 
demand for earlier 
popular SIGNAL in
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SIGNAL LABORATORIES continue to bring 
struments such as have helped make wireless 
history. -·0 '--':': -, :.r.:.-.-. ---.~.~ G . ~. ........... } ~...... .4, _rr 

l . • --;-: .t .. ' ~ ". 4! ~~ 

e· ...... ;.. . . .r; , 
• 'fi!9' • . " - ~ ~. t· 

........... til e . 
• ~ - f) ". '''r' .. '''!.. ~ 
~ . . ~~. ;' ... !....:~~ ~. ,.' .. ~~., 

... -, 
".-,.1. -,I~\ 

A popular Signal pfoduct-The new short Wave Tuner, R-37-C 
Dacribecl in the new Bulletin 

Therefore, the new SIGNAL Bulletin covers 
the whole field of Signal Wireless Products
and it is free to you if you use the attached 
coupon 
or a post
card. 

COUPON 
Send me the new SIGNAL WIRELESS B t' LLETIS 

NAME . . . . . .. ..•.. . .. .. . . . .. . .... , .. .. . . . . 

TEAR OUT AND START THIS COUPON NOW COMPANy . .. .... .. . ...... •.. .. . .• .. ...• ... 

Signal Electric Manufacturing Co. CITy • . .. .. . . . • ... . •...... . . . . ..• . . . . .. . . . 

Menominee, Michigan 
STATE .. . . . ...... . . .. . . ... . .. .. . . . . . ..... . 

lI,h'n 

Tell them thnt you saw it in RADIO 
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De d.··· te Tube Died 
A Ne'" Vcacu,:,", A",percage• 

Exce •• toe 
Iro", Age 1 Dca1· 

t Neglect. 
Decath Due 0 

Here'l the M. D. 
That Savel l'hfm-
Tbon.andl of Ii ve. ac' 
tiTe. etllcient Vacuum 
Tube. will never die 
becan.e tbe), are pro' 
lected with the 

Radeco 
Safety Fuse 
Slipa directly on fila· 
ment terminal. of an)" 
atandard tube u.ed in 
an), .o~ket. Prolecl. 
against .borta and de' 
• tructive amperage. 

Buy RADECO Safel), 
• 'u.ea today and .tov 
future Vacuum Tube ex' 
pen.e. A.k your deal· 
er or order direct. 

I.et ua furnilb you with 
an), kind of Radio equip· 
ment. Order from an), 
calalo«. 

Radio Equipment Co. 
630 W.ahincton St .... t 

Boaton, M .... 

Send Your Order Today 
A new. practical. etll · $ 
cient fuae that your bulb 1 
needa. In orderin« 
apecify abea. 1. 1"'. 
2. 2".. 8 ampa. 

FOUR FOR 

1100 of &h •• e beautUul panel •• u all .... mlll84 
but not wlr84. F84.ral Jacka 11184 In 

all AmpWlen. 
l·Step Ampllfter , 11.711; wltb detector ,U.80 
2·Step Amplifier 111.70; wltb detector 114.80 
a·Step AmplUler lIUIII; witb detector ".60 
Detector Panel . . .••.. • • . •.•• . •. .• '.1111 

~T. and Condenaer Copper any lize ".C 
Iquare Incb. Knocked·Down Incloaed «ap witb 
6 point dlak 6000 RPM. 1/12 HP. molor and 
~T. 22 Inc bel In dla .• uling 8 Incb copper on 
prl. 2 on lecondar,. all wben aalembled makea 
a unit aplit type no·lead let. all for '55. Beau· 
tiful Sbort Wa.e Recei.er witb Detector aa 
a unit all aaaembled (not wired) on 9" .. " 
8/16 panel. ,25. Order at once. Encloae 

money order and aa,.e time. Mlny otber 
barelinl. Lare. cltalo«. 5c. 

80UTBBBN BADIO LABOBATOBT 
DatlllD, T_ 

5%J T.IUDg StatioD. W. 11141 above eqnlpmeDI 

You Get. Genuine BalEelit. Socket 
With One Subaaiption to 

"RADIO" 

R A .D 10 for JAN U A R Y, 1 92 2 

Questions and An8wer8 From the 
Radio Inspector 

COlllill,ud f,om PGI~ 21 

Question: Please give me data on 
the new government call books. 
When will they be ready for distri
bution?-H. E., Los Angeles, Cal. 

Answer: The book: "Commercial 
and Government Stations of the U. S." 
is just oft' the press, and can be obtained 
from the Superintendent of Documents, 
Government Printing Office, Washing
ton, D. C., for ISc per copy. The list 
of amateurs' stations is understood to be 
nearly ready for distribution, and prob
ably will be out by the first of the year. 
It will probably be the same price, and 
can be obtained from the sam.e place. 

(Note-Stamps NOT accepted for these 
books.) 

Question: How old must an ama
teur be to apply for license? 

Answer: No age limit. Anyone can 
apply, and if successful in passing the ex
amination, they can be licensed, that is, 
a~uming they are American citizens. . 

Question: Why did 2QR use up to 
600 meter8 when he was heard in 
Scotland on radiophone? He has no 
special license.-E. B. 

Answer: This office has no informa
tion concerning this. It seems probable, 
however, that he had special permission 
to use this wave length, for this test 
only. 

Question: How may I get into 
communication with Guglielmo 
Marconi by mail ?-E. B. 

Answer: If you address him care 
:\larconi's Wireless Telegraph Co., 
!\larconi House, Strand, London, Eng
land, it is believed you will reach him, 
and if not, the letter will be fonvarded 
from there. 

WIRELESS 
.CATALOGUE 
W HETHER you ar~ tnl~r· 

~!ted in a ('omplele radio 
receiving outfit, or a half a doz· 
en binding posts, you'l\ find lhe 
panicular instrumenl, besl for 
vour needs. in Corwin's cala· 
logue. Send to cents, (cr~diled 
to your first order) for your 
copy today! \\'h~re's the near· 
.... t ITIAil hox? 

A.H.CORWIN &W. 
4.WestamcSt.~. G 
Newark New .Terse., 

Tell them that )'OU II'" it ID RADIO 

- .... .Y.!.'. 

YOUR 
NEW 
TOWERS 
M.de of atruc:tur.l 
Steel . 
Self-aupportinc. 
No Guya to .baorb 
enerl'Y. 

ERECT IT 
YOURSELF 

Step Bolte provided. 
St.nd.rd Tower 60 f_t 
high .nd 7 f_t lIqu.re 
.t b .... 
$100.00 f. o. b. San 
Fr.nc:iac:o • 
Aak your de.ler or .. nd 
for folder • 

s. S. HERRICK CO. 
TORn, l.illliA,., lrill,ea. 

F_t 01 Ad.lln. St. 

OAKLAND, CAL. 

~~, 
~ .$ 

,.,. 

-
-~'-

,-.---- "'- --
S S S-A-V-E S $ 80% DISCOUNT 

c-w induotance (~,;"woUDd oop~ avip,,26 
turn) IS.OO. ModuiatioD tranaformer ... 215. 

BULBS: UV-IOO detectora .......... f' .1' 
UV-IOI amplUler.. .. .. .... •• II 
UV-IOI Power Tulle •• _It. •. II 

UDiveraa\ "VERNIER" AtucbmeDt, 6ta aDY Standard 
Dial. (Tbere i. DO aet iD edsteDce th. t i. DOt impl'Oveci 
wODderfully by tbe additiOD of thi.little device). • .150 

Si" for '2.60 
"UNEXCELLED SERVICE" 

01iMa'. Radio Supply Co., PO. BoJ: 155, Maa-,IU. 
"Wrhe for Bulleuoe" 

Immediate 
Deliv.ery 

OD all .tandard malte. of Badlo Apparat1ll. 
No matter what Instrument you dutre . 
•• ud 111 your ord.r for qalcll: .hlpment. 
Ohlcleo Amat.url: Oome Iud In.p.ct oar 
new apparat1ll. Opeu all day Satarday. 

Chicago Radio Apparatus Co. 
lac. 

SOl South Dearborn St. Chlcaco. 111. 
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RADIO APPARATUS 
Distributors of Reliable Radio Apparatus to Dealers, Schools, Colleges, 

Radio Clubs and Experimenters All Over the World! 

"PITTSCO" "PITTSCO" 
SERVICE DISTRIBUTES "RADIO 

CORPORATION'S" PRODUCTS 
ALL OVER THE WORLD I 

TRY US AND SEE I 

NOW HAS TWO STORES I BOTH 
CARRY "RADIO CORPORATION'S" 

COMPLETE LINE. 
ORDER TODAY I 

RADIO OORPORATION'S PRODUOTS 
No. UY·200 Radiotron. Detector ... .... ,11.00 
No. L'V' 201 Radiotron. Ampliller . . . . . . . 6.50 
N2. L'V-202 Radiotron. 5 Watt tube . . . . . S.OO 
No. UV-20S Radiotron. 50 Watt tube .... 30.00 
No. UY·204 RadiOIron. 250 Watt lube . .. 110.00 
No. L'T·501 End-mounting. for UY· 204 .. 2.50 
No. UT·502 End·mounting. for UY·204 .. 2 .50 

Per pair . .. . .. .... . . .. . .. . .. . ... . . 4.50 
No. UR·542 Porcelain Socket. .. . . ... . .. 1.00 
No. Up·552 Bakelite Socket .. .. ........ 1.50 
No. UT-541 Porcelain Socket for UV-208 . 

and UY·217 "Kenotro,," tubes . . ... . . 
No .. UY·216 20 Watt "Kenotron" tube .. 
No. L'Y·217 150 Watt "Kenotron" tube . 
No. UP-136B 825 Watt C. W . Trans . . ... . 
No. Up·I016 750 WattC. W. Tran •...... 
No. UL-I008 Oscillalion Transformer . . . . 
No. UT-13'S Magnelic Modulator, '>io to 

2./10 
7 .50 

26./10 
25.00 
3S.1I0 
11.00 

ll,io Amps. ... .. . ... . . . ... .... . . ... 9 .50 
No. UT· IS57 Magnelic Modulator, ll,io 10 

31,io Amp.. ..•. .. .... . ... ...... ... . 12.60 
No. UT-1367 Magnetic Modulator, 31,io to 

5 Amps . . .. .....•.... . . .. . .. . .. . .. ' 17.00 
No. UP-1626 Filler Reactor. 160 MA .. . . 11.60 
No. UP·1627 Filter Reactor. 300 MA . .. . 15.711 
No. UP·4l5 Plate Circuit Reaclor . . . . . .. 5.75 
No. UC·1681 Filter Cond., I,io MFD, 750 

volts _.... . . . .... .. .... . ... . . .. ... 1.311 
No. UC·1632 Filter Condenser. 1 MFD, 

750 vol Is ... . ... . . . .. . . .• . ••• . • ... 1.SI1 
No. UC-168' Filter Condenser, >,j, MFD, 

1750 volta .. ... .. . .. .............. 1.110 
No. UC-1685 Filter Condenaer, 1 MFD. 

1750 volta . . . ... . ... .. ... . . . . . _ . . . 2.00 
No. UP-1719 Trans. Grid leak, 5000 obm. 1.10 
No. UP·1718 Trana. Grid leak. 5000 ohm. 

for UY-203 and UY·204 Tubes ... . ... . 
No. UM ·530 Hot Wire Meter, 0 ' 2>,j, Amps . 
No. L'V-583 Hot Wire Meter, 0-5 Ampa . .. 
No. UQ·809 Sending Key for C. W. Trana. 
No . UP-'l' Microphone Tranatormer . .. . 
No . PR·535 Filament Rbeoltat for UY-

1.65 
6 .00 
6.211 
3 .00 
7 .25 

200. 201 and 202 tubes . . . . . . . . . . . . . . 3.00 
No. PT·537 Filament Rheostat for UY-

203 and UV-204 Tubes . . . . . . . . . . . . . . 10.00 
No. PX -1638 Rotary Grid Chopper ...... 7.25 
Shaft Buahings lor 1/4" or 5/16" Motor 

Shafto. each .. _ .. . ..... . . . ... .. . . . 
No. UC' 1015 Antenna Serie. Condenser, 

7500 Y., .0003, .0004, .0005 MFD. 3 

.20 

valuea ........ _ . . .. .. . .. .. .. .. . . " 5.40 
No. UC-I014 Plate and Grid condenser, 

3000 V., .002 MFD....... . .... . ... . 2.00 
No. UC-1803 Special Condenser, 10.000 

Volt ... 000025 MFD . .. ... . . .... .. . . 6.00 
No. UC·1806 Special Conden.er, 6000 

Volta, _002 MFD .. •... . . . •. . _ . . . .. . 
No. UY·712 Amplifying Tranafonner .. . . 
Nq. PR-536 "A " Battery Potentiometer . 
No. UC' 567, .00025 MFD Grid and Plute 

7 .00 
7 .00 
2.00 

CondenBer .... . .... . •..... . _ .. _ . . . 1.20 
No. UC-568, .0005 MFD Grid and Plate 

Condenaer . . ... . . . . . ... . . . . ... . . .. 1.35 
No. UC'5G9, .001 MFD Grid and Plate 

Condenaer .... . _ . _ . . .... . . _ . . • . . . . . 1.50 
No. UC' 570, .0025 MFD Grid and Plate 

Condenser . . ... . . .. .. . .. . .. .. .. . . .. 2.00 
No. UP-509 to UP-527 Grid leaks. .05 

to 5 mellohma, each . . .. . . . ....... . . . 
No. UX'5'8 Grid leak mountinll . . ..... . 
Note--Radio Corporation ' s C. W. In.trur · 

tion Book giving hook ' ups and complete 
information . . . . . ... •. ... . ... .. .. . . 

.75 

.50 

. 25 

GREBE APPARA'rUS 
No. RORH Audion Control panel in rab inet 

with tickler connections ..... .. ...... U 7 .00 
No. RORK Two .tep ampliller with auto-

matic IIlament control Jacka ... ... . . . . 55.00 
No. RORD Det. and two atep ampliller 

with automatic IIlament control . . . . . . . . 7/1.00 
No. CR·8 Rellenerative receiver. 175·680 

metera, "Relay Special" .... . ....... 65 .00 
No. CR·3A Reg. Receiver, 175·375 metera, 

complete .et, knock· down . . . . . . . . . . .. 19 .911 
No . CR·5 Reg. Receiver. 150·8000 met era, 

complete aet, ideal for phone., mu.ic 
and time aignall .. . .. . .. . . ..... . . .. SO.OO 

No. CR·6 Reg. Re~eiver. 175' 680 meters 
with 2 atep amplifle r oelf contained, com' 
plete aet. aplendid unit . .......... .. . 200.00 

No. CR'7 Reg. Receivpr, 500-20000 meters, 
complete .et, ideal for arcs .... . ...... 210.00 

No. CR' S Relf. Receiver, 175-1000 metera. 
"Relay Super·Sperial. · ' complete aet .. SO.OO 

No. CR·9 Receiver, 150·8000 metera, with 
2 .tep ampliller aelf contained, complete 
aet. Grebe'a late.t .. ... . .... .. ... . . 130.00 

No. RO€C Filled mica conden.er, .0002 
MFD ........ • . .... . . ............. 1.00 

No. ROCD Filled mica condenaer. .0005 
MFD .. . . .. .. .. . . .. . . . .. .... ... . . . 1.20 

No. ROCE Filled mica condenaer, .001 
MFD . .... .. . .... ... . . . . ... .. . . ... 1.60 

No. ROCF Fixed mica condenser, .005 
MFD ...... _. ... . .. . ... .. ... ...... 3.80 

No. ROC A Grid cond .• . 0002 MFD and I,io 
Meg. leak .. ... . . . .. . . .. . . . .... . . . . 1.20 

No. ROCB Grid cOlld., .0002 MFD and 8 
Meg. leak .. . .. .. . ..... ... ..... . . . . 1.20 

No. RPDD Cryatal Detector, du.tprool . . . 2.75 
Grebe apparatu. alway. in atock. 

WESTINGHOUSE APPARATUS 

No. RA Short Wave tuner, 180·700 meterl. 
very aelective and deairable unit . ... . . '05.00 

No. CD Loading Coil. lor u.e with Short 
Wave Tuner for time aignal. . . . . . . . .. 5.00 

No. D A Detector Bnd 2 .tep ampliller, for 
uae with Short Wave Tuner .. . ... . . .. 66.00 

No. RC Short Wave tuner and Dpt. and 2 
atep ampliller, complete aet .. . . . ..... 125.00 

No. DB Double cryata l detector . ... . . . .. 11.00 

No. DE Spare crystais for above detector. 1 .00 

No. DD Spare crystal. for above detector . 1.00 

No. RE "Aeriola " JR .. Crystal Rereinr, 
complete set, ideal for music . . . . . . . . .. 25.00 

No. ME Motor·generator set. 100 Watt., 
110 Volt •• 60 cycle, AC motor, 500 Volu 
DC Generator ..... . . . ......... . . . .. 86,00 

No. MH Motor·Generator set, 250 Wntt • . 
110 Yolt., 60 cycle AC motor, 1000 
Volta DC generator . ... . .. . . . .. .. .. 1411.00 

Sen" "PITTSOO" Your Orden For W .. ttng
houae Apparatu •• 

ANNOUNCEMENT I 

T HE policy of the F . D. 
PITTS CO. has been and 
will be to render a "Supuior 

Service," a Service based on carry
ing in stock for immediate de
livery all desirable Radio appa
ratus, to serve our customers 
promptly and intelligently and to 
make them feel that we are truly 
grateful for their patronage. 

In order to accommodate our 
ever increasing business we take 
pleasure in announcing the open
ing of OUR NEW STORE at 
PROVIDENCE, R. I., in the 
WOOLWORTH BLDG., at 193 
Westminster Street, the very heart 
of the business section. 

Mr. H . H . Tilley, an experienced 
member of our organization, will 
be in charge. His experience is 
wide and diversified, having in 
turn been an Amateur, Commer
cial Operator, Engineer. Instructor 
and Sales-Manager. You are cor
dially invited to visit our new store 
and experience real SERVICE. 

I f at any time you are interested 
in Radio to the extent of desiring 
instruction, Amateur or Commer
cial; Spark, Arc or Vacuum Tube, 
let the EASTERN RADIO IN
sT�TuTE train you-New Eng
land's Oldest, Largest and Best 
equipped Radio School. For over 
six years I was Chief Instructing 
Engint'er at this Institute, and I 
am in a position to know l Over 
4000 satisfied graduates tell the 
story best lOur organization with 
rears of phenomenal Results and 
SUCCI'SS is behind every man who 
enrolls. F. D. PITTS, 

President and General ~[anager. 

"Let 'PITTSCO' products, super-service and delivery solve your Holiday problems" 

SEND US YOUR ORDERS TODAY! 
Send ten cents for Catalog No. 22. Over 100 pages, oyer 150 illustrations, over 600 items 

F. D. PITTS CO., Inc., 12 Park Square, Boston, Mass. 193 w~:~~:'P:!i:~~, R.1. 

Tell them that you .aw it in RADIO 
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Altadena 
Radio Laboratory 

PAUL F. JOHNSON, Owner 

'Y 'Y 

~nnouncement 
In addition to our laboratory in Altadena we 

now have a store in Pasadena at 
3::1 West Colorado Street 

But about January first we will move into a brand 
new store being built at 

90 North Los Robles Avenue 

Where we will carry the most complete line of Radio Ap
paratuB in California as per IiBt below: 

Acme Apparatus Company 
Adams-Morgan Company (Paragon) 
American Radio & Research Corp. (Amrad) 
.Atlantic-Pacific Radio Supplies Company 
Auditron Manufacturing Company 
Baldwin Telephones 
Brownlie Telephones 
Brandes Telephones 
The Blank Radio Call Book 
The Benwood Company 
Burgess Battery Company 
Chicago Radio Laboratory 
Oapp-Eastham Company 
Connecticut Telephone & Electric Company 
Consolidated Radio Call Book Company 
Continental Radio & Electric Corp. 
Copper Oad Steel Company 
A. H. Corwin & Company 
Coto-Coil Company 
Cunningham Tubes 
De Forest Radio Telephone & Telegraph Company 
Dictograph Products Corporation 
F. M. Doolittle Company 
Edison Storage Battery Company 
Electrose Manufacturing Company 
Eveready Batteries 
Fada Radio Equipment 
Federal Telephone & Telegraph Company 
John Firth & Company 
General Apparatus Company 
General Radio Company 
A. H. Grebe & Company 
Jewell Electrical Instrument Company 
Colin B. Kennedy Company 
Keystone Wire Company 
The Magnavox Company 
Leo J. Meyberg Company 
Wm. J. Murdock Company 
National Radio Institute 
Natrometer Corporation 
Omnigraph Manufacturing Company 
Pacent Electric Company 
Parkin Manufacturing Company 
Radio Distributing Company (Radisco) 
Radio Corporation of America 
The Radio Shop 
Ray-Di-Co Organization 
Remler Radio Manufacturing Company 
Ship Owners Radio Service, Inc. 
Sorsinc Batteries 
Shotten Radio Manufacturing Company 
Somerville Radio Laboratory 
Standard Radio Company 
C. D. Tuska Company 
Thordarson Electric Manufacturing Company 
Western Electric Company 
Westinghouse Electric & Mfg. Company 
Weston Electrical Instrument Company 
Wireless Manufacturing Company 
The Wireless Shop 
ZeNith Radio Apparatus 
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VACUUM TUBE TRANSMITTING CIRCUIT 

ing the coupling between input and output without mater
ially changing the period of oscillation of the circuit. 

The standard Heising circuit found in practice is shown 
diagrammatically in Fig. 9. It will be observed in this figure 
that only two movable contacts on the inductance are neces
sary as compared to three in the case of Hartley's circuit. 
This simplifies the design to a certain extent. It may be 
well to state in passing~ that admirable as this circuit is for 
low powered installations, it is not so well adapted to instal
lations requiring great flexibility at high powers-this by 
virtue of the facts, that the inductance is all "hot," and that 

Fig. 9. H,i,i"9 Circuit i" Practict. 

it is difficult to design a continuously variable capacity such 
as the one required at C without resorting to oil for the 
dielectric. 

The Heising circuit employed by the Western Electric 
Company in the much used CW 938 sets is shown in Fig. 10. 
Here one finds that instead of connecting the negative side 
of the plate supply circuit to earth as in Fig. 9, it is con
nected to earth thru the capacity C 2 • This is a protective 

c, 

Fig. 10. Hti,i"g Circuit as Applitd to tht 938 Itt. 

measure since in Fig. 10, if either the antenna becomes 
grounded or the capacity C 2 breaks down under an electro
static or mechanical strain, the generator supplying the plate 
potential will not become short circuited. The condenser, 
C 2, should have a capacity in excess of 0.2 micro-farad. 

TD be CD",i"" .. d 

T.U th.m that you law it in R;\ THO 
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REGENERATIVE RECEIVER 
C o",i",,,11 fro". ,.." II 

loading coil was tapped at the 1st, 6th, 12th, 18th, 30th, 
42d, 60th, 78th and the 95th turn, the three-bank winding 
starting in with the 43d turn. 

The primary of the vario-coupler is wound single layer 
with 34 turns tapped at the 3d, 8th, 12th, 17th, 22d, 28th 
and the 34th turn, using No. 18 double cotton-covered copper 
wire. A primary switch of 16 points is mounted as shown in 
Fig. I, giving a very large overlap in tuning this circuit. 
The secondary of the vario-coupler is wound with 20 turns of 

£/V.(.,4/f'ti£D SEerloN 

5NOW/Nt$.a-~ ANG'('L!" 

/lND 7;>"IZJZJ T' I""o~ P,4/v~.(. 

Fig. 1. Cabind Construction 
No. 20 double cotton-covered copper wire and it is found 
that this gives ample coupling even on the upper range of this 
receiver. 

The series parallel switch and the short and medium wave 
switch are of the anti-capacity design, which were found to be 
very satisfactory for this work. 

All units are mounted on a panel 11 by 22 by 1-4 inches. 
after it was polished in the following manner: It is grained 
by first sandpapering the surface with a piece of fine sand
paper and oil, in long even strokes the full length of the 
panel. Then steel wool and oil is used in the same manner 
until the surface is perfectly smooth. Next the panel is wiped 
off dry and then given a final polish with a clean piece of soft 
doth. This will remove all scratches and roughness so com
mon in the material on the market today. 

The box can be built in many different ways, but it is 
suggested that it be made with a rabbet cut in the edge so 
that the panel can be made flush with the box. Fasten small 
pieces of angle brass by wood screws to the inside of the box as 
in Fig. 3. The panel is then secured to these by flat-head 
brass machine screws countersunk in the panel. This con
struction allows the panel to be removed from the box without 
disturbing the box if it is secured to the table or by other 
apparatus is mounted on the top or sides. 

RADIO CENTRAL 
Co"'i",,,d fro". ,.." 7 

The magnetic amplifiers installed at Radio Central meet 
these exacting requirements by providing a non-arcing control 
with a minimum current in the key circuit and by tak.ing 
within themselves only a small proportion of the total an
tenna output. Briefly, the instrument may be called a vari
able impedance connected with the external circuit of the 
radio frequency alternator. This function is to reduce the 
voltage of the alternator and to detune the antenna system 
when the sending key is opened and to perform the opposite 
function when it is closed. Thus, when the sending k.ey is 
opened, the magnetic amplifier short circuits the alternators 
and detunes the antenna system, thereby reducing the antenna 
current to a negligible figure. When it is closed. the output 
of the alternator is fed to the antenna system. 
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6EN Works 1000 Miles on 10 Watts CW 
You Can. Too! 

Witla Appcrrcrtu. De.l,ned lor 

RESULTS EFFICIENCY SERVICE 
The "STANRAD" inductance 

ia huilt for RESU(.TS - ~hat 'a 
wha~ you want-RESULTS I 

It haa 54 turna of copper wire 
wound on a 4'inch threaded for· 
mica tube. The wire cannot alip 
or come looae. 

The mar,in at eacb end makea 
It eaay to mount by meana of 
bracket., mountin, poat.. etc. 

One or two·coil windin' ...• fIi.OO 
Threaded tube only .... . . .. 3.76 
Inductance for 100 waUa ..• 10.00 

The choke coila are 
wouud on ftber .pools. 
Thla eliminates breakdown •. 
Bindin, post. are proyided 
for connection., and alumi· 
num feet to almplify the 
mountin,. The Inductance, 
approximately 8 henl')'a, is 
enou,h to clear the worat 
hum. 

500 M. A ....... '7.60 
150 M. A....... 8.00 

II your "_1. "nnol aappl)' ;yoa, wril" ","d. 

STANDARD RADIO COMPANY 
1048 So. Olive St., Los Anae"", California 

MURDOCK No. 56 
!lRADIO RECEIVER 

1000 Ohm Double Set 1000 Ohm Double Set 

$5.00 $6.00 
Reliable Service Unequaled Values 

Guaranteed to Sati8fy 
Solei OD 1. Daya' Trial-MoDe7_Back If Dot Satialled 

SeDeI for BalletiD of Other Murdock Apparatua. __ 

Wm.J. Murdock Co., Chelsea, Mass. 
40 Carter Street 

iot MISSIOl'f STREBT, SAl'f PRAl'fCISCO 

Tell them Ihat YOII _4'" it in RADIO 
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CW Transmitter and Receiver Parts 
The experimenter .. ho has h.d pre"lous experience .. Ith 

the .llembly of reeei"ini .nd tranlmittinl .etl h •• 
le.rned the necellity of ha"inl eYery unit perfect. 
Entirely uide from tbe lain in elllcieney. he b •• found 
the .d"ant.le of ulinl apparatu. in which the Ire.te.t 
eare h .. been linn to eonltruetion det.il •. 

Gener.1 Radio .ppar.tu. II de.ilned .. itb thil end in "iew. 
A noteworthy ex.mple i. tbe Type 156 Vaeuum Tube 
Soeket. 

TYPB 1 .. SOCKET 

Thi •• oeket i •• d.pted to any of the .t.ndard American 
'our'pronl tranlmittinjf or rerei"ing tubes. It i •• d.pt· 
.d to the Western Electrie VT·2 tube ..... ell •• to the 
Radiotron UV -200. 201 or 202 tubes. The contllct 
.pring. are sulllriently rugjfed to c.rry the fll.ment 
curren! of the ftn· ... tt tranlmillinl tube. without .rc· 
ing. 

Price $1.50 
This is but one example. Others are Amplifying Transformers, Modulation 
Transformers, Tuning Inductances, Hot Wire Meters, etc. SEND FOR FREE 

BULLETIN 909-C describing these and other instruments. 

General Radio COl1'1pany 
Ma_hu .. tt. Avenue and WindllOr Street 

CAMBRIGE 39 MASSACHUSETTS 
Standardize 011 Gt'ntral Radio Equipmtnt Throughout 

CARRIED BY LEADING DEALERS 

Fellow's- PLUG and JACK 
Special: Both h_vy nickel plated 

Good as any on market 
Complete Une ReI1able Radio SuppUea 

s-d/or Cafalo .... 

50 GRID LEAKS FOR $1.00 
"RESISTOHM" 

Complete 

$1.75 

A ..... aDd pndicaI preparalioa for the ReeialaDce of Grid LeW aDd reaiataDc. Uait. 

Reaiatohln-Makes it possible for anyone to make end leaks, and in vari
OUI values from 10,000 to 3,000,000 ohms resistance. 

Reaiatohln-Ia reco(11ized.by operators, both amateur and commercial, to 
be of correct formula, for the varioUl resistances necessary in 
order to obtain euct end biasing. 

Reaiatohln-Appreciated by those who desire the highest efficiency in 
their detector circuit and in each stage of amplification. Ideal 
for the grid leakage of the power amplifier, where a low resist
ance leak may be required. 

Reaiatohln-will popularize the Ule of resistance coupled, radio frequency 
amplifiers, due to the simplicity of resistance variation. 

. It cannot be stated offhand the proper value for the resistance of the end 
leak for any particular set. However, with RESISTOHM the proper value 
may be quickly arrived at by experiment and the added efficiency realized. 

Experts concede that the end leak is the most practical way of controlling 
and maintaining the proper potential of the grid. 

One bottle of RESISTOHM will furnish enough resistanc:e material to 
C:OlUltruct numerous end leaks and carry on many experiments, where a reliable 
resistance compound is required. 

$1.00 prepaid, United States and Canada 
If your dealer cannot supply you, order from UI direct. 
Dealers-Here is something new, easy to sell, and proposition is good. 

PACIFIC RADIO EXCHANGE 
431 CALL BLOC., S. F. CAL. 

Tell them that you sa ... it in R .\DIO 

THE HAMBURGER 
RADIOPHONE 

The radiophone installation at Ham
burger's Department Store, Los Angeles, 
is broadcasting press and concerts from 
4 to 5 p. m. daily and from 8 to 9 p. 
m. on Monday, Thursday and Saturday. 
This equipment is operated by the Leo 
J. Meyberg Co. under the direction of 
Hall Berringer, manager of their Los 
Angeles store. 

The installation is a duplicate of the 
5-watt set operated by the Meyberg Co. 
at the Fairmont Hotel, San Francisco. 
Two 50 ft. poles erected on the roof of 
the store support a 60 ft. "T" aerial 
leading to a special radio room especiall~' 
built for this purpose. 

Some excellent long-distance worlc has 
already been accomplished, two of the 
Pacific Mail steamers reporting that it 
was heard at Panama. It was also heard 
1800 miles west of Los Angeles by S. S. 
West Nixton, and 1500 miles out to sea 
by the operator on S. S. Richmond. 

An important and novel service fur
nished in addition to the usual broadcast
ing from this station is a free school of 
instruction for radio amateurs. This 
school has accommodations for fifty stu
dents, there being individual booths for 
each student. Three hundred students 
are enrolled, they being given instruc
tions once a week. l\.fr. G. A. Helmer, 
an old time commercial operator, is in 
charge. 

NEW RADIO BOOKS 
Qu;z Book-By James E. Smith, 107 

pages, 6 x 9, 81 illustrations, paper cover, 
published by National Radio Institute, 
Washington, D. C., for sale by RADIO, 
Pacific Bldg., San Francisco. Price, $1. 

This excellent compilation of prac
tical questions and answers is just what 
is needed for study by the man intending 
to talce the examination for a radio oper
ator's license. While it is by no means 
a text-book, it systematically reviews the 
operating principles, constructive fea
tures, diagrams of connections, mainte
nance and repair of radio equipment used 
in commercial stations. Its contents also 
include the essential laws governing 
radio communication, together with use
ful formulz: and tables used in the solu
tion of radio problems. Questions 1-13 
are devoted to measuring instruments; 
14-107 to sparlc transmitters; 108-113 to 
impulse transmitters; I 14-I 37 to arc 
transmitters; 138-147 to tube transmit
ters; 148-172 to damped wave receivers; 
173-I 75 to undamped wave receivers; 
175-207 to radio laws and regulations; 
208-214 to the radio compas.c;; 215-244-
to storage batteries, and 246-250 to mis
cellaneous matters. 
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Merdy connect this 
receiver to an aerial 
and ground - pUJh a 
.witch-that', all. 
A child can opera rei r 

The RadioJa 
A non-regenerative 
Receiver that repro
duces radio concert 
music to the highest 
degree of satisfaction 

MA'GNAVOX 
Reproducer with the mov
able coil attached to a spec. 
ially constructed sound box 
results in maximum volume 
of sound with a minimum 

of distortion'. 

No home is comrlete 
without a Radiola. 

~ERE is radio music in the air during L ~veral hours of the day and evening. 
This music can be brought directly to 

your home-the living voices of your favorite 
artists reproduced by radio in the privacy of 
your drawing.room. The symphonious preludes 
and sonata_the eccentric movement of the 
fox.trot or jazz-the regular broadcast of radio 
news of the world-market reports--stock quo
tations and instructive radio lecture_all of 
these, and more, can be enjoyed by you if your 
home includes a Radiola. 
No knowledge of electricity or radio is required 
to operate this instrument. No complicated 
tuning or electric circuits to juggle-nothing to 
get out of order. Simplicity has been the keynote 
in constructing and developing the only instru. 
ment of its kind on the market-The Radiola. 
It is not an experiment. Extensive research 
work by radio experts in our laboratory has reo 
suited in offering to the public the highest type 
of radio concert receiver known. It must not 
be c(nfused with the USUill type of phonograph 
as no records, disc or cylindrical, are used. It 
has been named the Radiola because it picks up 
the concerts from the air-the best in music that 
is broadcasted daily for the pleasure of mankind. 

The Radiola is a complete radio re«iver. The 
tuning instruments, amplifiers, batterie's, loud 
speaker and adjustment controls are all com. 
bined into one unit. A storage battery for fila. 
ment lighting and a rectifier for battery charging, 
as well as a hydrometer test set, are compactly 
arranged in the lower portion of the Radiola 
cabinet. A storage battery charge and discharge 
switch is connected in such a manner as to allow 
charging of the battery whenever necessary. In 
view of the fact that the various radio telephone 
stations in and around San Francisco are all 
operating on the same wave length it will not be 
necessary to make bothersome tuning adjust. 
ments to pick up these stations. Just push the 
switch-and listen. Three steps of power am. 
plification in conjunction with the Magnavox 
Radio Reproducer will allow of any desired in. 
t~nsity of the receiving signals. Suitable con
nection posts are provided for the aerial lead and 
ground wire-the only exterior devices necessary 
for operating the Radiola. The complete equip. 
ment can be installed in any home in a few hours 
and expert radio service will be rendered to the 
purchaser of every Radiola. 

The World Brought to Your Home With the Radiola 

WILSON & McGUIRE CO., Inc. 
Manufacturns of the Highest Grath &t!io Concnt 

R«d"ns in cAmnica 

1004 Treat Avenue, San Francisco 

WRITE FOR DESCRIPTIVE RADIOLA CIRCULAR 
Tell tbem tbat you .nw it in RADIO 
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KEYSTONE RHEOSTAT 

The "Keystone" is one of the flnest con' 
.tructed rheostats on the market. and is made 
of the best heat resistinl': and durable mao 
terial po .. ible to obtain. Neat in appearance. 
is 2)4" diam., ~" deep, and ~~ .. shatt. All pariS 
are made of bras I , and pointer is of heavy brass, 
nickel plated and polished. Resistance is 6 
ohm., 1 Y.. amps. carrying capacity. Oa!, . be 
easily monnted on back of panel by only drtilln, 
two holes, also dial can be used, instead of the 
knob and pointer furnished. Re.istance is wound 
tightly on an insulating strip and can . not ~e · 
come loose. 80ld on a guarantee of aatlsfacllon 
or purchaBe price will be refunded. 

PRICE '1.25 
Amateurs and constructors, don ' t miss send, 

ing 5 cents in stamps for our complete set of 
bulletins on raw materials, machine 8Cl'eW8, 
wire, standard apparatus, audion ,!nd amplifying 
apparatuB, and save money and time . 

Key.tone Radio Company 
Green'f1lle, Penn. 

LEARNERS SETS 

With code, instructions, and the UAX 
BUZZER, U .80. 

60c-UAX RYTOn BUZZERS-60c 
esternal tone adjustments. All postpaid. 

UAX BLECTRIC 00. 
8 Palmer St., Oambridge, 38, M .... 

RADIO AMATEURS 
For Prompt Sernee Order From U •. 
~ PAY THE POSTAGE 

SOCKETS 
No. R ·500 DeForest •.. . . . .. .. . .... ... . . U.25 
No. 550 Murdock ... . .... . . .. .. . . ... . . • 1 .00 
No. 92 Remler •.... . .. . . . . .. . .. . .. . . .. 1.50 
No. 30 Paragon . . . . . ..... .. ...... .. . .. 1.00 

RHEOSTATS 
No. F·500 DeForest . . . . . .... .. .. .. • .. . . 1.65 
No. 560 Murdock . • •..•.. . .. ... . .. .. . .. 1.00 
No. 25 Pual[on ... . ....•.... . . . . . .. . . . 1.50 

MISOELLANEOUS 
No. 774 43 V "B" Batlery 6 taps . •. .•... 5.00 
No. 8 ·100 DeForest Pri. Condo Switch ..... 1.80 
No. 55 Murdock Phone 3000 ohm • .. . .. .. . 5.00 
No. 41 Chelsea Dial a. Knob 1/4" or 8/16" .95 

DAVm RADIO SUPPLY CO. 
R. A. Box 388 Jlee4187. Oallt. 
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RECENT RADIO PATENTS 
C o"';,,ued from ~ag. 22 

be made much sharper than with ordi
nary open circuited systems. The ap
paratus may also be used for directive 
signaling. 

L . Espenschied, 1,397,093, Nov. 15, 
1921. Radiorepeating system. 

A multiplex repeating system is de
scribed, so arranged that there should be 
minimum interference between the re
ceived and transmitted signals. One 
manner in which this may be effected is 
by making the receiving antenna AR of 
loop form, with its plane perpendicular 
to the line drawn between the receiving 
and transmitting antennre. A plurality 
of lines, Lu L z and La are used for trans
mitting the several signals simultaneously 
received. Filters RF1 , RF~ and RFa are 
used for separating the several frequen
cies into their proper channels. De
tectors D1I D 2 and D a of special con
struction may be used to transmit only 
the low frequency signals and not any of 
the high frequency carrier. Amplifiers 
RAt, RA2 and RAs are used to amplify 
the signals, and filters RF/, RFz' and 
RF3' for insuring that only the magni
fied signaling low frequency current is 

1,397,093 

transmitted. In order further to reduce 
the interference between the two anten
nre, there are provided modulators M" 
M2 and Ma for translating the frequency 
of the signals. Amplifi6rs and filters TF" 
TA" TFt', etc., may also be used at this 
point. Due to the change in frequency 
of the signals, and the construction of 
the antennre, but a very small amount of 
energy is impressed from the transmit
ting antennre T A upon the receiving an
tenna RA. 

C. V. Logwood, 1,397,432, Nov. 15, 
1921. Signaling system. 

A 3-stage thermionic amplifier includ
ing tubes 5, 7 and 8 is utilized to control 
a polarized relay 20. This is effected by 
allowing the last audion 8 to become 
"paralyzed" due to the accumulation of a 
negative charge on the grid of this au-

Tell them that you saw it in RADIO 

Shramco 
Switch 
No. 760 

Price 75c 

Shromco 
Switch 

751-5-1 

Price 85c 

Two Shramco 
Switches 

VOU can hardly aft'ord to take 
.&. chances of losing efficiency by 

getting along with poor switches. 
Either of these two styles will dis
tinguish itself by smooth operation 
and sure contacts, in addition to 
the handsome appearance. Both 
have polished nickel finish and are 
furnished with large Marconi type 
knob. Bearing block and panel 
bushing ~ inch in diameter. For 
use on all panels up to y. inch 
thick. Blades, spring phosphor 
bronze. No. 750 type has spring 
tension adjustment; switch radius, 
IY. inch. 
No. 75I-S-I type is provided with 
split lock nut; blades have I inch 
radius, Y. inch from center to cen
ter, and are securely held in place. 
If your dealer cannot supply you, 
send your order direct, pos tage ex
tra. Dealers who have not a sup
ply of Shramco switches should 
write for proposition at once. 

SHorrON RADIO 
MFG. CO., Inc. 

P. O. BoJC 3 

SCRANTON, PENNSYLVANIA 
CoIoIolue " K," /isli",o compl.l. Ii". of 
hi,h ,rod. parIs 01 reosoMbl. #ius , sefll 

10 0"" read.,. of Radio for fi •• ceols i" 
slomps. 
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dion. The circuits controlled by relay 
20 are so arranged that the antenna 29 
may be used either for reception or trans
mission, depending upon whether the au
dion 8 is paralyzed. In the conditions 
shown the antenna is eonnected to a re
ceiver circuit 33, 34, the relays 20, 35 
and 42 being energized. Upon trans
mitting audible signals to the telephone 
transmitter 37, the audion 8 is paralyzed, 
relay 20 opens its contact at 43, and re
lays 35 and 42 drop their armatures. 
The antenna is then connected to the 
transmitting circuit including audions 
5] and 52, and may radiate signals trans
mitted through transmitter 37 and 
coil SO. 

Henry K. Sandell, 1,391,855, Sept. 
27, 1921. Wireless transmitting 
system. 

A transmitting system is described, in 
which the oscillations are produced by 
an electron tube 5. The main feature 
of this patent is the manner in which this 
tube is made to oscillate, consisting of 

inductively coupling the input and output 
circuits of the tube. This coupling is 
effected by the looped antenna:: 13 and 
] 9, placed near each other and located 
respectively in the output and input cir
cuits. Both loops are adjustable so far 
as length is concerned, and loop ] 9 is 
furthermore rotatably adjustable, to ob
tain the best effect. Signaling may be ef
fected in any well-known manner j for 
example, by varying the current in the 
input circuit by means of the telephone 
transmitter 25 inductively connected 
to it. 

6XAD was heard Dec. 11 by 8LX, 
Crafton. Pa. Full results and an
nouncement of reward in prize contest 
will be published in February RADIO. 

TYPE HR 
Regenerative Receiver 
Wavelength 180-825 Meters. Perfect Regeneration at all wavelengths. 
No capacity effect from the hand or body. Antenna condenser built 
as a Vernier. Compartment inside cabinet for "B" ijattery, or 
External "B" Battery may be used. The control is wonderfully 
simple-the best you have ever used. 

We a b sol u t ely 
guarantee this set 

to g i v e results 
equal or superior 
to any on the mar
ket regardless of 
price. Set includes 
tube socket and 
rheostat and is 
completely wired 
rea d y for use. 
Cabinet of dark 
oak with hinged 
cover. We believe 
it represents the 
greatest value ever 
offered in radio 
and the owner of 
this set will have a 
surprise for the 
owner of more ex
pensive equipment. 

N8Z\ monUl ... will 1110 .. lD tII1I maculD. In-
oUl'r 1IDliull 4.nlopmen~"ltcll for lt1 

Our complele cII.lo, hI three plrta la full of 
equilly aUractin ilema Ind describea .nr), 
rldio eaaenlill from Ihe amalleal ilem 10 Ihe 

Ilr,ell. 
We IblOlulely parlnlee Ihil leI to ,ive relulta 
equII or luperior to anl on the mlrket re,ard' 

.ealo price. 

COMPLETE SET $35 
Licenaed under Armltron, U. S. 

Pltenl 1118149 

Remember you 
can not buy great
er performance at 
any price and this 
equipment is 
backed by the old
est manufacturers 
of radio in the 
United States. Or
der from your 
dealer or from us 
if he won't supply 
you. You don't 
have to experiment 
with unknown pro
ducts unless you 
want to. The price 
of H.·R. Regener
a t i v e Receiving 
Set complete with 
tube, B. Battery, 
2000 ohm tele
phones and stor
age battery, $65.00, 
includes every
thing except an
tenna and ground. 

CLAPP.EASITHAM COMPANY 
RADIO ENCINEERS AND MANUFACTURERS 

140 Main Street C8D1bridge, Mass. 
Ctzli';'rnitz Repre.enttztiH: LEO ~.IMEYBERC CO., s.a FnDCitco aDd .... AaaWa 

1ll7·12 

BAKELITE-DILECTO 
The standard insulating material for an radio work. 
Water-proof, permanent, strong, used by all important 
manufacturers of wireless apparatus and others requir-

ing the utmost in insulation. 

Furnished in sheets, rods and tubes 

We also manufacture VULCANIZED FIBRE in sheets, 
rods and tubes and CONITE, a special insulation, in 

sheets or rolls, from .005" to .020" thick. 
Le' 111 .110 .. 110 .. 0111' 1&ID4~4 pr0411e11 CIII b, 1IUI4, to 101.,. :r01ll' 1Da1l1aUOIi problem •. 

Pac1Ac Oou& dealara Clrl'J' I f1l11 .tock of BalI:el1&1-DUecto, V1IlclDlatMl Fibre, OonUn,ntal-BalI:eU&e 
1114 00D11e. 

THE CONTINENTAL FIBRE CO, 
NEWARK, DELAWARE 

D1100JDl11N BARDWAU 00 .. 219 OenUal A.,e .. Loa AD,.II, Oal. 
OALIFORNIA BLEOTRIO SUPPLY 00., 6U 1I18,10n SI., Sill Fl'IIlclaeo 

2SS BrOI4 .. I:r. Ne .. York Ott;, 
626 Kark. S\., Sill PrIllClKo, Oal. 
801 l'U\II A".~ Pttub1ll", PI. 

Tell Ua_ &hat :rOll II,.. 1& In RADIO 

332 S. JIl.CIl1&I1I A.,.., OIIlcaco. m. 
411 S. IIaI.D S&., Lol AD,ele •• 011. 
89 Well1Dlton St. W., Toronto, On&., Olnl4l. 
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Here's. c.t.lorue no .m.teur can .lford 
to be without, beeau.e It de.crlbe. in de· 
t.1I the unusual mech.nlc.1 .nd elettrlc.1 
fe.ture. .nd .Impllclty of the tomplete 
ABO line. 8bneen p.gel, cle.rl, lIIu.t .. t· 
ed In two colon. Enry price quoted In 
thl. c.t.IOII. repre.eDu a new low I ... el for 
.ppar.tu. of recorui1ed qu.1It:r. 

Bend 10c for I.te.t ABO c.tal0l. .. Pro 
felllon.1 Radio EClulllm.Dt .t Am.teur 
Prlcn." RectuMt O.t.lo, Xl 

AllPLD'Y YOUR RADIO aIGNALa WITH 

I'nIIIaII 1 ____ fir CGInnIenIIII .... SII .... 1Ie ........ 

8u~er.BeD.ltI.e Deteet .... ph TraDsmitter No. 
2, Pr.ce ,8.00 complete. 

Adju.ted Model No. 60 HorD, High Gr.de Loud 
T.lkiD, Receinr, Cord Plu,l and Delk 8tand B.... Price 115.00 complete. 

Our New Speelal Loud T.lklD, Recelnr No. 
115 Price '7.50. 

Detect.,r.Jlh Rheo.tat, e.pecl.lI:r m.de for 
.mplifyin, circuits, Price '2.00 com,lete. 
w.te.fIr_"'~ _ ...... -.t ... __ 

.......... S.leIItw.H ......... T ..... ~ 
C. BOISSONNAULT COMPANY (Inc.) 

III! Dey at., Ne" York 01\7 
Factor:r: Whitestone, L. t. 

~ ~ r- /"-.: 
. , . 

t . ':'i\ f" , 
~ .,. 

J _ --

Unwired Regenerator $2%.50 
. 

~. .. .,. 
p , 

e • . . .-
~.: .... , ~ 

• ~ __ ~ _ 0 ~_ . 

Detector 
&2 Stare 
Amplifier 
$25.00 

~ W'dh Three Tube. Matched to 
• Tr .... former ................................. $40.00 

Thlle .pp.r.tul .re con.trueted "Ith 
the but material. .nd workm.nlhip. 
The, ha.e DO euperlor .t .n), "rice. 
Appar.tul fully gu.r.nteed. Send for 
de.crlpUve buliotiD Immediately. 

FREDERICK WINKLER, Jr. 
306 Oolambaa A .... ~ • NI" York. N. ·Y. 
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C.W. TRANSMITTER AT 6BAK 
co .. t ..... ed from pall 6 

The antenna consists of a five wire 
inverted "L," spaced 2~ ft. and 70 ft. 
long, mounted on iron supports on top of 
the old Post Road Garage. It is 40 
ft. above the counterpoise, which IS 

placed under the floor on insulators. It 
is made up in the shape of a wheel and 
the lead-in is taken from the center. 

Some great distance work has been 
done both on phone and C. W. and all 
reports are very little QSS and very 
QSA. 

Music has been heard in Chicago 
when the set was only radiating .8 
ampere. 

The high frequency choke coil in each 
of the secondary leads of the filament 
heating transformer keeps the high fre
quency out of the ground system. When 
one realizes that we are only radiating 
from .8 to 1 ampere and that stations 

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

,lIS ¥ 

Simplify Your Radio Set 
Eliminate innumerable switches and 
complicated controls by equipping 
your radio Detector and Amplifying 

units with 

FEDERA.C 
Filament Control Jacka 

Simplify operation; save current; 
make your set up-to-date and 

efficient. 

Write for lIIultrated circular delcribin, 
Federal Filament Control .Tacka and Plu" • 

FEDERAL TELEPHONE 
& TELEGRAPH CO., 

Buffalo, N. Y. 

- - ---------
Tell them th.t JOu ..... It In RADIO 

in the 8th and 9th districts report our 
signals very QSA we certainly are to be 
congratulated on this transmitter. 

KING 
OF 

DETECTOR MINERALS 

"RADIOSITE" 
or 

au ...... lt_<.llper· •• ulu .... GMena) 
At :rour deller-or writ..-

Millionpoint Mineral Co. 
121!' 0I.:r St. S&II Fr.Deieco 

DEALERS:-Writ. at once lor attractiN 
trade propo.ition 

BANG 
Smaahing uB" Battery Pricea 

"WIZARD" 

FrOID Manufacturer to User 
All Batteries Sent Postpaid 

Announcing: 
Wlaard'. II De" IJDpro ... e4 \7PI "." •• turtl. 

No. 1832, 1 Tap, &II Volt Variable .auery, 
Sin 8 In.zl! In.x2''' In. 

PrlCI 12.BO. WII,ht S% Ibl, 

No. 18S0, 8 Tap., 27 Volt Varlabl ••• "'ry, 
alaI 8x3xll%tD, 

Prlc. U.BO. WII&ht 1I~ Ib1. 

Theae De'" typea are Dot made of the I.m • 
• Ize celli .1 . Im.1I lin .. B" B.Uery. Th. 
.olume of • cell uled iD theae tvpea i. '.7 cubic 
inchel. al comy.red with 2.5 cubic IDche •• the 
volume of • eel uaed in the .m.1I .. B· .... 

You C.D 8a.ily .ee that the life of theae t ... o 
t:rpel are .Imo.t double the life of the .m.1I 
"B

t
.". 

No. 1682 h •• one tap .t 22 % .oltl. 

Thele price. .eem unbeliev.ble. •• do .11 
other "WIZARD" prlcel, but are m.de poallble 
only bJ dealin, direct with the conlumer. 

Look for our Febru.ry talue .d for low prlcel 
on wlrelell .pparatul. 

c.t. Volt- Wt. 
No. SIn. T.p. ace. lb. PrIce 
1823 PlaID S%%2~z2 22'1. 1 81.00 
182S Varlabl. S","x2V.x2 I! 22~ 1 1.20 
1826 PlaiD 8%%' xS 122 • I! 1.BI! 
1821! VarI.bl. 8%%' xS I! 22~ I! 2,21! 
1828 PlaID 8%%8 x3 '6 10 3.71! 
1828 Varl.bl. 8",za x3 8 'I! 10 '.111 

SeDd aU mODI:r order. to 

Wizard Battery Co. 
1315 &2Dd St., Brookl:rn. N. Y. Dlpt, R 
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ASSEMBLED. BUT NOT' WIRED 
Multiple WaH Tuner-Here you obtain in a single 
instrument the equipment to receive all classes of 
signals on all known wave-Iengths,-150 to 25,000 
meters. It responds to both damped and undamped 
waves, and is equally efficient for both wireless tele
phone and telegraph. Minimum number of controls 
provide extreme simplicity of operation, yet the 
design renders the tuning especially sensitive and 
selective. Equipped with DeForest triple-coil mount
ing and Chelsea condensers. Enclosed in handsome 
oak cabinet. 

Price, completely aaeembled. F.O.B. New York, $45.00 

Set of 18 DL Coils, to receive all the most used 
wave-lengths, $40.00. 

Complete set of parts, ready for assembly, $39.65. 
With the addition of a Crystal Detector, the 

"Standard" Audion tube control for $12.50, or the 
Detector and two-step described below, you have a 
complete receivinK station. lacking nothing in range 
or efficiency. 

WIRE YOUR OWN-.SAVE MONEY 
"Standard" radio instrumenta--asstmbled, but not 
u.jrl'd __ olve your problem of getting commercial 
grade apparatus at prices but little more than the 
cost of the parts. Here, briefty, is the "Standard" . 
plan: 
There are two distinct parts in building complete 
radio instruments: the actual panel drilling, mount
ing, etc., :which is eaaentiaUy machine work; and the 
wiring, which is hand work. 
The Standard Assembling Company buys the parts 
at wholesale prices, and does all the assembling 
work with the proper machine equipment. This, of 

By buying "Standard" instruments you get the 
appearance and results of high-grade, correctly 
assembled apparatus, and at the same time you save 
all the expensive wiring costs. Only in this way can 
you secure the combination of machine work where 
it is necessary, and a price that is ·only slightly more 
than a miscellaneous group of parts would coat you. 
The two instruments shown on this page are excel
lent examples of the "Standard" plan. Where else 
could you ever hope to get such handsome, efficient 
instruments for the prices quoted? 

course, requires a weD-equipped machine shop, not Either of these instruments will be shipped to any 
available to the average amateur, and produces a part of the United States on receipt of one-third the 
quality of work you could not possibly duplicate. purchase price. Examine it carefully. Then if you 
But the wiring is hand work, and )'ou can do it as are fully satisfied that it is the best radio purchase 
well as it can be done at the factory. And because th b I 0 
it is hand work, it is the moat expensive part of the you ever made. remit e a ance. therwise, simply 
assembly. So right here is where you save the big- return the instrument and we will refund your 
gest part of the expense. Besides, you probably have money, less carrying charges. Could we make any 
your own ideas about wiring. fairer offer? Then 

Take this Opportunity to try the "Standard" Plan at Our Risk. 
Detector and Two-Step Amplilier-Your choice of two 
types, Commercial or Amateur. The commercial type is 
assembled from the most costly, efficient units available. 
Radio CorDoration UV -712 transformers and General 
Radio tube receptacles typify the quality thruout. The 
Amateur type is an exact duplicate, except that transform
ers and sockets of high efficiency, but lower cost, are used. 

Prices, F.O.B. New York: 
Commercial type, unwired ..... . .. .. ...... $55 .00 
Amateur type, unwired . . ..... . ......... . . 47.00 

Here is clear saying of $10.00 in either case, thru the 
"Standard" Plan . . 
Also offered, fully wired. re3dy-to-operate. at 

Commercial type, wired . ..... .. .......... $65.00 
Aunateurtype.wired .. . ......... . .. . ...... 57.00 

Complete let of parta, ready for IUlllembly: 
Commercial type ... .. ... " . .. ..... .. .. . .. $42.00 
Amateur type . . ..... ... .... .. .... ... .. .. 35.00 

Send 2c stamp for literature describing the complete line of Standard instruments. 

STANDARD ASSEMBLING COMPANY 
19 Bridge Street, Dept. A, New York 

T ell th em that yon oaw it in RADIO 
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TRADE. ESC 0 MARK 

GENERATOR~MOTOR-GENERATOR~DYNAMOTORS 

4 to 32 Volts for Filament-350 to 2000 Volts for Plate. 
Capacity 20 to. 2000 Watts-Liberal Ratings. 
Write for Bulletin 237, which lists over 200 Combinations. 

MOTORS AND GEN ERATORS DEVELOPED 
FOR SPECIAL PURPOSES 

PIONEERS IN MANUFACTURING 

High Voltage Direct Current Radio Generators 

Electric Specialty Co. 
STAMFORD, CONN., U. S. A. 

217 South Street 

"ILLINOIS" THE RELIABLE 
MADE RIGHT. STAYS RIGHT 

STYLE No.1. STYLE NO. 2. 

Options :-Wlth Style No. I-Instead of Seale and Pointer. 
a 3. inch Metal Dial at 60 cento extra. or a 3. inch Bakelite 
Dial at $1.00 extra. Large Knobs. Both excellent ... Iues. Or 
we .... iII. if delired. lupply the Condenler with Imooth 8/16 inch 
center Itafr. without Scale. Knob and Pointer. at 15 cenla oa 
the lilt to thoae who prefer to lupply their own dial. 

Vernier with lingle movable plate applied to 13. 28 or 43 
plale cond~ll.er. '3.00 extra. 

We allo .... no dilcounts .except 5 per c~nt on orders of 6 or 
more. 

SeDt Prepaid OD Receipt of Prtce 
Excel.t: Paci6c Statu. Alalka. Hawaii. Philippinel and Canal 

Zone add 10c. Canada add 25c. 
Foreign Ordera otber tban Canada not solicited. 

G. F. JOHNSON, 625 Black Ave. 

Three Styles: No.1. Panel; 
No. 2. Open Type a. shown; No. 
8. Fully Encased. Anti Pr06teer. 
Le .. than pre·war prices. Fully 
as.embled and tested. 

Style No. 1 No. 2 No. 3 
67 Platea. '7.00 '8.00 ,8.50 
48 3.50 4.50 4.75 
28 2.75 8 .75 4.00 
18 2.25 3.25 8.50 

Money back if not satiltled. 
JUlt return condenser within 10 
days by insured Parcel POlt. 

VERNIER 

Springfield, Illinois 
Tell tb~m tbat you law it in RADIO 

ALLOCATION OF 
FREQUENCIES 
COII,iIlU,d 'roil' pall' 1$ 

As present information on the spacing 
of waves does not justify present action 
it is recommended that the paragraph 
concerning spacing waves in Article 
LXXXII ·of the Washington· draft be 
suppressed. 

ALLOCATION OF LoNG WAVES TO 

FIXED . STATIONS 

As a general rule, the lower frequency 
waves should be used for the longer dis
tances and the higher frequency waves 
for the shorter distances. For ranges 
below 4,000 kilometers no wave length 
above 12,000 meters should be used and 
for ranges above 4,000 km. no wave 
length below 8,000 m. should be used. 
For distances above 1,500 m. the wave 
length in meters should not .exceed three 
times the ·range in kilometers. 

Each nation should use only the small
est possible number of wave lengths nec
essary to carry out its radio communica
tions, and this number should be based 
on its traffic requirements. Radio tele
graph stations are bound to exchange 
traffic with the minimum of radiated 
energy necessary to ensure good com
munications. Waves emitted should be 
as pure and as uniform as possible. and 
especially as free as possible from har
monics. 

It is desirable that some equitable dis
tribution of frequencies below 105 kc/s 
(wave lengths above 2850 m.) should 
be made. In order to permit the study 
of the world needs for these each 
nation should furnish its representatives 
to the next International Conference 
with a table. giving the data. relative to 
each station on its own territory in actual 
operation, or to be placed in operation 
during the subsequent period of five 
years. 

A nation. before employing a new fre
quency, should endeavor to utilize the 
directional properties of radio, whereby 
its communications may be increased by 
employing the same frequency a plural
ity of times. 

DISTRIBUTION, OF \VAVE LEl':GTHS 

The distribution of frequencies and 
wave lengths to the various services is 
graphically shown in the accompanying 
diagram. Note Q in the diagram refers 
to the fact that the 429 kc/s (700 m.) 
damped wave should not be used by ships 
because of its liability to interfere with 
600 and 800 meter damped waves and 
with 700 meter continuous ,,;aves. Its 
use was not prohibited but left for the 
decision of the receiving land station as 
to whether the 725 or 700 meter wave be 
used if it is not interfering with other 
traffic. 
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he wore Brown Phones 

H IS SHIP slowly .illks-37 liv<s dopend on him

for 32 hour. operator Powell feverishly .tuck to 

hi. post. while hi. hand grew numb at the key. At last 

his heroism was rewarded, and thru the Brown Phones 

that had become a vital part of hi. cxpcricne... came the 

sirained·for answer to his S.O.S. 

Would it b. out of place to say that those phone •. with 

their supcr-sen5itive reproducers and extrCt"lu' light 

wrighl (only 9 ounces) at least contributed somewhal 

to ,"ving those 31 lin.? Powell him<.1f says the tight 

weight or his Browns saved him from exhaustion hours 

sooner. 

You can enjoy this s~me comfort and light weight 

daily. Brown .Phones, with conical aluminum diaphram4t 

and rugged protecting shells, are now for sale al ~adlng 

radio dealers .t Ihese reduced prices: 

Type A (adjuslable) was $22.00. now $18.00 

Type D (for phone. work) was $20.00, now $16.00 

(EiJ"" Iypt .quippd ",1111 Fi,,,, Round Plu, jor ,Ug e.ttro) 

John Firth and Co. Inc. 18 Broadway, N. Y ~Distributon. 

, 
LEARN THE . CODE 

With the OMNIGRAPH 
If you own a Receiving Set and don't know the Code, you are missing most of the fun. It's just 

like owning a watch with no hands. 
The Omnigraph Automatic Transmitter will teach you the Code-at home-in the shortest 

possible time and at the least possible expense. Connected with Buzzer or Buzzer and Phone, the 
Omnigraph will send you unlimited Ranio messages at any speed you 
desire. No hard, laborious work-just learn by listening. 

The Omnigraph will bring an expert operator right into your 
home, ready at all times to send you perfect Code messages at from 5 
to 40 words per minute. 

The Omnigraph is not an experiment. but a proven success. I t is 
used by several Departments of the U. S. Government. In fact, when 
you apply for a Government license-and you will some day-the 

Department of Commerce will test you as to your ability to receive by means of the Omnigraph. The 
Omnigraph is also used by a large number of the leading Universities, Colleges and Radio Schools 
throughout the country. Thousands of Amateur and COllllllercial operators owe their success to the 
Omnigrapb. Send for free Catalog describing three models-$14 to $30-0r order through your favorite 
\Vireless dealer. Do it today. The Omnigraph is sold under the strongest of guarantees-if not as 
represented, your money back for the asking. 

THE OMNIGRAPH MFG. CO., 26-E Cortlandt St., New York City 
\Ve also manufacture the OMNIGRAPH RADIO RECEIVI~G SET. A complete Vacuum Tuhe Set including 

Tube. a pair of 2,000 ohm Phones, A and R batteries, Aerial \Vire, Safety Switch, Insulators and Ground Clamp. 
Enclosed in a carrvinl;t' case. handsome enough to install in vour parlor or sitting room. Price $47.00. :\ot the hest 
set on the market. but nothing to a!lproach it at anywhere near the price. Complete in every detail, nothing additional 
to purchase. Erect your Aerial in a couple of hours' time, place the Phones to your ears and listen-in. Sold under 
the same strong guarantee as we sell its brother-The Omnigraph Transmitter. 

8ay Radio to the Adverti •• r. it will help you. 
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Special Complete Receiving Set 

1 pro Murdock No. 56·2000 ohm 
phone8 

100 ft. pure copper aerial wire 
2 pro glazed cleat insulators 
1 approved Ifround clamp 

,6.00 
.75 
.10 
.25 

1 portable·600 meter receiving set 
and guaranteed erY8tal detector 5.00 

Total f12.50 

FOB A SHOBT TIME ONLY, '10.60 
We carry a full line of all the beat Wire· 

lesa Apparatu8 and Parta. 
Murdock Ftrco 
Acme Federal 
DeForut "Bby 
lVeaUnchou.. Brandel 
Grebe Baldwin 

Bln4lnC Poat fOr Wall Binding Po.t 
O. W. 82c 80c 

-~-OBDEB -----. ---- DBPT. 
NOW ~ R·2 

BBACON RADIO AND ELEOTRIO CO. 
248 Greenwich St .• New York City. 

Arnold Radio Service Station 
Any make of wlre!e.a let repaired, remodeled 
or rewired. Apparatus bnllt to order. Parts 
and accelloriel alwaYI on hand. Send 3c 

.tamp fOr catalogue. 
J . F. ARNOLD 

2082 Lu:incton AY8~ New York Olty 
Near 125th Street Established 1910 

You Should See 

RADIO 
TOPICS 

In it. new Rotograve form 
It is the mo3t attractive and 
intereJting Radio Magazine 
that you have ever seen. 

The November number is 
published in this new mod-
em Artgrave style. 

Send I; cents for a Sample 
Copy. 

RADIO 

RADIO TOPICS 
4533 N. Sawyer Ave., Chicago, Ill. 

RAi>IO for JANUARY, " 1922 

GRAPHICAL REPRESENTATION SHOWING DISTRI
BUTION OF FREQUENCIES AND WAVE LENGTHS 

TO VARIOUS SERVICES 

Tell them that you sa" It In RADIO 
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Note e refers to the fact that" the 600 
meter wave may be used only for call
ing distress or radiogoniometric service. 

Note f is to emphasize the fact that 
the band from 2100 to 2650 meters is a 
calling wave for mobile and military 
servi~ only. Note 9 likewise calls at
tention to the fact that 850 to 950 meters 
are reserved for aircraft services only; 
note II that 960 to 1000 is reserved for 
beacons which should not exceed a range 
of 10 nautical miles for mobile radio 
beacons, 30 nautical miles for fixed ra
dio beacons and 200 nautical miles for 
long range radio beacons. 
~ ote l refers to reservation of 700 to 

850 meters for radiogoniometric serv
ice; note r to the suppression of 300 
meter damped waves after Jan. J, 1923; 
note t to reservation for time and 
metereological signals. The bands "w" 
and "y" may be used as shown if they 
do not interfere with communications of 
fixed stations using a wave of type AI. 

It is recommended that 300 to 340 
meters be used for radio telephony in 
general; that 725 meters for mobile 
services; that 1500 to 1550 meters for 
radio communication between fixed sta
tions and that no radio telephony be per
mitted for trans-oceanic service on 
waves between 7000 and 8000 meters, 
although experiments may be conducted 
thereon if they do not interfere with 
normal radio services. . 

After a date yet to be fixed, it is rec
ommended that the 600 meter wave shall 
not be employed for time signals, 
metereological bulletins and warnings to 
navigators except by mobile and land 
stations for telegrams of an urgent char
acter involving the safety of navigation. 

The Administration concerned may 
determine whether radiogoniometric 
coast stations should give bearings to 
ships on 450, 600 or 800 meters. All 
such stations must be able to receive 
bearings on 600 meters. 

An Amateur Ce We Set ' That You 
Can Easily Assemble Yourself 

The remarkable ranges which 
may be obtained by even the most 
simple C. W. transmitter have 
changed the entire amateur out
look. Previous to the event of 
C. W. transmission a range of SO 
to 100 miles was average work. 
Today an amateur-1lkilled or un
skilled-can assemble a simple 

Connects directly to 
1 10 volt A. C. light
ing circuit-Approx
imate Range 400-500 
Miles - Conservative 
Range 250 miles. 
The approaching 
Radio season will 
well show a decided 
increase in C. W. 
transmission. 

C. W. transmitter which will sur
pass his expectations. The illus
tration above shows a simple 
C. W. set, the parts of which are 
attached to a baseboard. Any
one can assemble this outfit and 
wire it up. We have selected 
the necessary units for assembly, 
as follows: 

Parts for Amateur C. W. Outfit 
1 "Acnle" 200 _tt power tranaformer .... . .. ... . . .. ... .. . .. .. . ' .... . ... 120 . 00 
2 RadiotroD IT\, 202 5 " 'aU tranemittina tu""' . . .......... . ... . . .. . . . .. 16 .00 
2 "GeDeral Radio" tube Rocke.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.00 
1 "Sational" Rheo..tat. 3 obm., a.5A . . .. . ... . . . •.. , . . . .. .. . . . . . . . . . . •• 6 .00 
1 "Tuoka" 3-eircuil inductance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12 .50 
1 Grid Leak. 10,000 ohmR.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .25 
3 Conde"""n. ....... ... .... ... . .... . . . ..... . .... .. ..... . . ... . . ... .. 3.00 
1 C. W. Key . .. .. . .. . . . .. ... .. ......... . .... .. ... . ..... ..... .. . .... 3 .00 
1 RadiatiOD m~ter 0-2.5A, T . A. W.... . ..... ... ... .... ... . . .. . ... . . ... 5.00 
1 B. D. Panel for meter (with pole aDd biDdiDI poot).. . . . . . . . . . . . • . . . . . . 1 . 50 
1 Wood bue (.taiDed) .. ... .. ... ...... . .... .. ...... ... ..... . ..... ... . 1.50 
Complete paN, packed, ready for shipment . . . . . . . . . . . . . . . . . . . . . . . . . . .. 72 . 25 

ATLANTIC RADIO CO., Inc. 
727 Boylaton Stnat 

Boaton, Ma •• 

We bave a liberal BUPllly of the 
Radio Cor.POration'. new lnetruet.ion 
Book on C. W. Operation, aDd will Branch, 15 T.mDl. St. 
IIladly BeDd 'ou a copy direct, at once, . Portland, M" •• 
on receipt 0 26 cen .... 

THE MODULATOR 
Publi.hed by Member. of the 

RADIO ASSOCIATION OF GREATER NEW YORK 
"Written for Amateur. by Amateura" 

THE MODULATOR 
I. the only Ma,a~ine deooted exciu.ioely to C. W Real practical 

"How to Make" article., written by men who know. 
Subecrlbe now at 11.00 par year, .. the rat. 

will ..... n be ralaad to $1.50. H.lp your brother 
amat.ur put It our. 

THE MODULATOR PUBLISHING COMPANY 
179 Creenwich St., New York City. 

Tell them tbat 70n Baw it iD RADIO 
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BUILT WITH BLUE PRINTS 
1 A D B BonoD, ...... 

Oct. 211, 1821, 
bpedmatua InlonaaUoa 8ent.c., 

'II Pb1eh1lH\ An .. New York Ott)'. 

o.aUemeD: 

Ban rec_~ 8D1aIa14 my 180 &0 1000 me"r Impro~14 AnIIIItroa, Be

,lDeraUn Btc"~er lD accordaDce wl&b FOur BLUB PBINTS NOl. S0021. 
22, 2S, U. 

I bel1en Foa wW 111 lD"reltecl lD &be laccell I bn ezper1eDcl4 lD tile 
lDtUal tryoa," Oa Oct. 22ad betwMD 10:211 PM aDd 11:00 PII &be 10UowlD, 
800 ml\tr 8\aUODl were heard. In aU lDltaDc .. &be apal Itre~ wu re

marbble. 1101' 01 &bem wire qai" auIl7 read wl&b W phoa .. oa &be "ble: 
GDLa, WOO, JD1J, WOY, WLO, WlfY, lITE, liSA., WSA., NA.B. PBO, 

GBZW, FTS, ][BJ[]), BJ[O, IBB, VBG, GOTH, WOI, NBB, XBXII, VBB, 

EDBS, EDFO, lto.TB, DD, JlU, NGB. 

Oa &be 10Uo~ enD1D" Oct. 2Sr4, betw_ 11 PII aDd JIl4D1lh' &be 
10Uowla, amMIurl were heard betweea 200 aDd SilO mfterl. Secoad 411-
utct amahura are ao' 1Ia~ u &bere .erl onr SO: 

SZA., SlDI. SAOB, SZT, SOlI, SJU. SOU, SBBA., SUQ. SA.BB. SBP (0), 

'GL, XFI, NKW, IIDL, IIXO, ISP, UGIt, UYK, UBB, IA.FD, ID. IZZ, 
IBAB, IAU, IIU, IILQ. IIAWO. 

'.l'he oD17 amMIlIJ1I Uaa& I bn lla~ are &boae &bat wen la1Ilctea~ load 
&0 euble coaUDaoUi receptioa. There .ere IUI.D7 owrl lD tile '&b aDd 1I&b 
dlIutct Uaa& could aM 111 4.IIIU.quWI14 becaue 01 local aDd 2ad 41Iutct QBM. 

The relu1" oa 800 mfterl arl lD4D1\tl7 be"'r &baD aD7 obMnl4 whUe 
operaUD,'or W co_erc1al compaui .. and U. S. A. 'l'ranlport Semci .here 
I IIa4 tile oppoRulllt)' lor compartaou 01 &be b .. , \FP" 01 A.lDer1CUl, BD,lllh 

and o.naaa rectlnra. 
The relu1ta oa 200 ml\tra lpeak I. &bemlelnl. I bn ae~er beea able 

&0 ReD approlEillla" We wt&b aD7 &)'pe 01 no ~arlom."r reca~er. 

The abUtt)' 01 FOur rece1nr &0 1I0la&e and make readable 41ItaD' Iw.uoal 
Uan QBM 11 prool 01 1" &reM aelecUnt)'. Th1a .ork wu aU dODe oa an 

aDt~Daa '0' h1&h and 40' 10Di am, e&aDdard detec&or aDd 2 lta&e amp114er. 
YOIlJ1l nry trul7, 

Siped: BDWIN B. TUBNIIB, lB. 

Bulletin K describes BLUE PRINTS covering 22 designs, free 

c. W. Condenter. 
.oou II. F .... ,'.76 
. 0008 II. F .... 6.60 

K. D. Condenser. 
11 Pia" ...... '1.80 
21 Pla" ..•... 2.26 
U Plate .....• S.20 

Add P. Post 

Treaco B1Ddla, 
POIU, 10 lor U.OO 

Add P. P • 

A 2t·P .. e Oaa-
10, lor 10c 

TRESCO 
,,[Davenport, IL 

Phone Kearny 2778 

PACIFIC RADIO SCHOOL 
ARC & SPARK SYSTEMS 

Houn: 
1 to S P. M. 433 Call Bldg., 
7 to 9 P. M. San Francisco, Cal. 

Send for descriptive circular. 

Tell them that Foa .. " It lD RADIO 

BROADCAST OF RADIO NEWS 
Co .. ti .... rd from ttJ,~ IJ 

The Central California Radio Association 
of Fresno opened its club activities for 1921-
1922 with a lot of QRM and static at its lint 
meeting of the season held a few weeks ago. 
A large attendance helped to make the meet
ing a success. Walter Lauritzin, 60H, was 
elected president; Henry Craig, vice presi
dent; Jobn Avery, secretary-treasurer, and 
Lloyd Martin, 6ZU, inspector. A member
ship campaign was planned and later 
adopted. Several valuable pieces of radio 
equipment were offered as prizes. A club set 
was planned and means for raising the funds 
were discussed. A permanent bome for the 
club was also discussed and several central 
downtown halls were offered. 

The Westinghouse Electric and Manufac
turing Company has announced a plan of 
covering the entire United States witb a 
service to tbe home that will allow anyone, 
anywbere in the country, to enjoy the many 
benefits of radio. 

In order to cover certain parts of the 
country not reached by this station, and to 
intensively service other parts, the Westing
house Company has laid out a complete pro
gram, and it already has four stations: at 
East Pittsburgh, station KDKA; at Spring
field, Mass., station WBZ; at Newark, N. J.,. 
station WJZ, and at Chicago, Ill., station 
KYW. Although operating a full year, sta
tion KDKA continues to interest more people 
as time progresses. The service started with 
the transmission of presidential election re
turns in November, 1920, and has progressed 
through the broadcasting of phonograph 
music, entire church services, speeches of 
prominent men, acts from theatres, musical 
recitals, reports of boxing contests, results of 
baseball, football and basket ball games, 
complete minstrel shows, Government market 
reports, New York stock market reviews, na
tional and international news from the sta
tion at East Pittsburgh. At Springfield, 
Mass., in addition to many of these features, 
there is a periodical talk. to farmers about 
market and stock conditions. A feature of tbe 
Newark, N. J., broadcasting station bas been 
bedtime stories for the children, marine in
formation, and talks on radio. The complete 
transmission of grand opera 'from the Chi
cago Opera Company productions has been 
tbe feature of the recently established station 
on the Commonwealtb-Edison building in 
Chicago. 

SUNSET RADIO CLUB 
SAN DIEGO, CALIF. 

With the adoption of new traffic regula
tions which coincide with those in effect 
throughout the southern counties, San Diego 
is now organized as never before for the suc
cessful bandling of traffic. Station 6JI has 
resumed operation after a lapse of several 
months and still 'seems to produce the same 
old jazz. 

The appointment of 6FK, S. P. Trimm, as 
deputy radio inspector, was announced and 
his selection wa; unanimously endorsed by 
the club in a letter to Major Dillon. 6FK 
has installed a brand new station at his new 
residence and is now reaching out better 
than ever. 

6MZ is putting the finishing touches onto 
his syncbronous spark set, having installed a 
liberal counterpoise and most ingenious bome
made gap and condenser. From all reports 
6MZ is to be the real long distance unit iD 
this section. 

6AJH, who has an enviable location for 
botb reception and transmission, suffered dur
ing the recent higb wind by the loss of his 
mast. He will shortly be in tbe game agaiD. 

The new traffic committee consisting of 
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VARIABLE CONDENSERS 
AND 

\. 

are only a few ordinary words, but the combination of the two means a whole lot when speaking of 
quality instrument work. AND-more and more every day the two subjects are mentioned as one 
-"Wireless Shop Quality Variable Condensers," is the way they are known to most every amateur 
throughout the world. 

Mr. Amateur-Isn't this quality worth something to you? Isn't this what you are really always 
looking for when you buy wireless apparatus? BUT-Do you always get it? YES-IF YOU 
BUY FROM THE WIRELESS SHOP. Why not be sure when you buy. 

Mr. Radio Dealer-Are you aware of the ever growing demand for these QUALITY instru
ments, or are you letting the business go elsewhere because you cannot supply them? If you have 
not already written for our proposition, do so at once, as there is a lot of good business you are miss
ing. Other dealers are taking advantage of this proposition. WHY NOT YOU? 

RADIO MEN 
The following dealers now carry "WIRELESS SHOP VARIABLES" in stock. If your dealer doesn't stock them, 

order direct from this ad, and send UI his name, if he is a live one: 

Atlantic Pacific Radio Supplies Co., 638 Mission St., San Fran- 950 S. Flower St., Los Angeles, Cal. 
cisco, Cal. Northern Radio Ii Electric Co., 418 Union St., Seattle, Wash. 

Cal. Electric Supply Co., 643 Mission St., San Francisco, Cal. Northwest Radio Service Co., 609 Fourth Ave., Seattle, Wash. 
Carter Electric Co., 63 Peachtree St., Atlanta, Ga. Pacific Radio Supply Co., 638 Mission St., San Francisco, Cal.' 
Central Radio Co., 575 Grand Ave., Kansas City. Mo. Reynolds Radio Co., 613 Nineteenth St., Denver, Colo. 
Detroit Electric Co., 434 Shelbr St., Detroit, Micb. Harry A. Snyder, 337 F St., San Bernardino, Cal. 
Electric Shop, Fort Ii Beretania Sts., Honolulu, Hawaii. Stubbs Electric Co., 6th at Oak St., Portland, Ore. 
Federal Tel. Ii Tel. Co., 1738 Elmwood Ave., Buffalo, N. Y. H. C. Tafel Co., 236 W. jefferson St., Louisville, Ky. 
J. C. Hobrecht Co., 1014 Sixth St., Sacramento, Cal. Taft Electric Co., Taft, Cal. 
Ideal Apparatus Co., 1901 E. Louisiana St., Evanaville, Ind. Warner Ii Linden, 350 Market St., San Francisco, Cal., and 
Paul F. johnson, 32 W. Colorado St., Pasadena, Cal. 22nd Ii Telegraph Ave., Oakland, Cal. 
Kilbourn Ii Clarke Mfg. Co., Seattle, Wash. Western Radio Electric Co., 550 S. Flower St., LOB Angeles, 
Manual Arts Radio Ii Elec:. Shop, 4154 S. Vermont Ave., Los Cal., and 274 Twelfth St. Oakland, Cal. 

Angeles, Cal. Winner Radio Corp., 1710 Glenarm Place, Denver, Colo. 
Leo j. Meyberg Co., 428 Market St., San Francisco, Cal., and Wireless Mfg. Co.,. Canton, Ohio. 

SERIES "T" 
Three-inch stationary plate. For receiving circuits. Easy 
to mount back of your panel. Fitted with knob and pointer. 

No. 20 2-plate Vernier Condenser ..... . ............... $2.00 
No. 70 7-plate, approx .. 0001 m. f. maximum capacity... 2.35 
No. 130 13-plate, approx .. 0002 m. f. maximum capacity. 2.75 
No. 170 17-plate, approx .. 0003 m. f. maximum capacity. 3.1S 
No. 230 23-plate, approx .. 0005 m. f. maximum capacity. 3.60 
No. 310 31-plate, approx .. 0007 m. f. maximum capacity. 4.30 
No. 430 43-plate, approx .. 001 m. f. maximum capacity.. 5.25 
No. 630 63-plate, approx .. 0015 m. f. maximum capacity. 7.SO 

Incllldl poRacl for Dill pOUlld \0 Joar POltal 10111 &lid 1IlIar&IICl. 

SERIES "CW" 
Four-ine:h stationary plate. Wide spacing for "CW" work. 
Fitted with knob and pointer. Solid Formica end supporting 
plates. 

No. 1500 IS-plate, approximately .0004 m. f. maximum 
capacity ...............................•...• • . . . . . . $6.00 

No. 2500 25-plate, approximately .0006 m. f. maximum 
capacity ...................................... . .. . . 7.SO 

No. 3500 35-plate, approximately .0008 m. f. maximum 
capacity ..... . .................... . .. . ............. 9.00 

Includl POatacl for two pOUllcb 011 No. 11100 cOlldenslr, an4 for three 
pOUllcb 011 No. 21100 an4 SIIOO an4 tniarallci to Joar po,tal loai. 

u4l1d, Remember, That guality Will Alway. Predomillate With 

1262Weat Second St. The Wireless Shop Los Angeles, Calif. 

Tell them &ha& JOU ... It la RADIO 
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1000 Strong 
THE SAN FRANCISCO RADIO CLUB, INC. 

invites the many Pacific Coast Radio 

Clubs to the 1921 Radio Convention 

. For the 
Purpose of Establishing the 

"PACIFIC PLAN" 
of Traffic Regulation 

RADIO CLUBS should send as many 

delegates as possible. The Chairman 

of each delegation should bring with 

him a complete draft of the plan that 
his radio club favors. 

Pacific Coast 
Radio Convention 

T HE en tire affair will be held 

in the Auditorium of the 

San Francisco Gymnastic 

Building, 2460 Sutter Street, San 

Francisco. 

All Pacific Coa.t Radio Club. 
Are Invited to Partake 

DeceInber 29-30 
BE THERE at 1:30 P. M., December 29th. 

All Radio Club Delegations must pre

sent credentials to be entitled to vote. 

Report to Credentials Committee be

fore 2 P. M. on December 29th. 

PROGRAM: 

Official Hotel Bu. will meet 
all incominc train.. Recep
tion Committee will receive 
delecate. at Hotel Stewart 

Dec. 29. Convention come. to order at 2 p. m. 

Dec. 29. Radio Banquet at Convention Head
quarter. 6 p. m. 

Dec. 30. 1 p. m. Radio Show open to ceneral 
public. 

Dec. 30. 9 p. m. Radio Ball at Convention 
Headquartera. 

ErJerythin, Free e%ceptin, , .. ~ Radio Banquet 

Be One of the 1000 
Publicity Committee 
S. F. Radio Club, Incorporated 

Tell them that 70n .... It in RADIO 

6EV, 6KC and 6AJH are kept busy enforcing 
and obeying local traffic regulations! 
1!!-!-- .. --
6KC has done very creditable work on his 

sd which is entirely home-made. 
6AKL has increased his distance in the 

last month almost double, recently working 
5ZA without difficulty. 

6ZB, in addition to the old spark set, is 
again in the field with C. W. By request of 
the club, concerts are broadcasted on 200 
meters Sundays and Wednesdays from 7 :30 
to 8 :30 p. m. ZB is demonstrating the new 
Surdam Gap on the spark set and claims it 
is the best ever. CWO is on 375 meters . 

6VL, having been overhauled, is to . be 
placed promptly on the map by the Boy 
Scouts during the coming winter. 

6IZ and 6AL of Coronado will be in the 
air during the coming months after a silence 
of many moons. 6AL will make the most of 
his Clapp-Eastham outfit. 61Z is devising a 
new s,ark combination and will rebuild his 
antenna. 

The .old license 6AG has been rtis5ued to 
Dr. A. B. Wessels, Timken building, San 
Diego. The station has been equipped with 
complde Grebe short wave 2 step and mag
navox and a most e1.borate 0-kilowatt pant! 
using Acme transformer and Duhlier con
denser. Station photographs will be forth
coming shortly. 

6AHS with one Ford coil reaches out het
ter and has a better note than many J4-kilo
watt stations boast, having worked 6SK at 
Laguna Beach, sOme mileage for a Henry! 

Station 6BAZ, our solamente ~. L "ham" 
in these parts, with her ~-k.w. Thordarson 
on an 80-foot antenna puts 3 amps on the 
wire and is reported QSA at unbelievable 
distances. Her QRA is Mrs. Mary Houston, 
Box 58, San Diego. 

On the evening of November 19, the Sea 
Scouts of San Diego with the portable sta
tion 6ANH camped at the Coronado Islands 
and established communication with San 
Diego, using a 12-volt storage battery for 
power. Even with a water ground this is 
going some. Figure it out for yourself. The 
transmitter is 2 Ford coils in parallel. 

Another epidemic of 500 cycle hams struck 
town recently. With a buzzer one could 
work a station giving a call listed hundreds 
of miles away. The conversation usually 
ended with "What ship are you on, is she in 
the harbor or my backyard 1" The Club 
feels that these fake calls should be elimi
nated. 

The Club extends Christmas Gredings and 
. Best Wishes for the New Year to all Pacific 

Coast clubs and amateurs, and particularly to 
its out-of-town members, 6XAD, 6ZK, and 
old 6BS, who is now attending university in 
Oregon. 

The Radio Club of Hawaii has been organ
ized with the following officers: President, 
Donald Larnach; vice president, Dr. A. Rom
berg; secretary and treasurer, C. E. War
riner; traffic chid, K. A. Cantin; sergeant-at
arms, N. Asahina; board of directors, Prof. 
C. O. Smith, R. A. Carlyle (Marconi), Mr. 
Cook (Mutual), Mr. Worley (U. S. N,), Mr. 
Hall, Mr. Denham, Lieut. Cameron (U. S. 
A.), Mr. Lu, Mr. Ching. The membenhip 
of seventy-five includes seniors, who are 
licensed amateurs, or professionals and 
juniors, who must qualify for seniorship in 
one year's time. Meetings arr to be held 
monthly. 

O&l1a Beud by EOZB (Former tlAIW, Rose
ville), on motor.hip "Culburra," While at anrhor 
oft N.noole, B. C .• UO mile. nortb of Seallle, 
between 8 and 10:15 p_ m .• Dec. 2 and 8, 1921: 

2FO (ulling 8AY), 2FP (calling 9TL), 
2AWL (calling 8AJW). 2EH, 4CM. 5FT, 6AAB. 
6.\ AT. 6,\FN, 6ALE, 6AQR. GQR. 6XG. 6XW. 
6ZX. 6XAD, 7BH. 7BK, 7LY. 711lP, 7KS. 7MF. 
711lY. 7RC. 7TJ, 7VZ, 7XF, 7AR. 8APT, 8AWP. 
11.\ W. 9D\\·.T. 
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PUBLISHED EVERY MONTH IN RADIO BY THE CONTINENTAL RADIO AND ELECTRIC CORPORATION 

PARAGON 
R.A.TEN 

UnezcelledJor C. W. reception: 
.", 

$3.25 

t .. ~-"'" _- t · 

cREco -

..J $3.25 

' 57 

AS 2ZL recen tly wrote, 
"The Paragon is espe

cially satisfactory in C. \V. 
work, because of the en tire 
absence of capacity effect." 
To receive the numerous 
wireless telephone broad
casting stations, you can do 
no better than invest in ·a 
genuine Paragon R. A. Ten. 
For, as 2ZM, 2ZL, and hun
dreds of other prominent 
amateurs have found, Para
gon brings in the human 
voice with all its clear, nat
ural qualities unimpaired. 
And the exceptionally sharp 
tuning you achieve elim
inates a large part of the 
unpleasant QRM In the 
midst of a concert. 
Incidentally, the recent 
price reduction from $85.00 
to $69.So-a clear saving of 
$Is.so-makes Paragon to
day a better buy than ever 
before. Call or write for 
descriptive booklet. 

CRECO TRANSFORMER 

Genuine Paragons are also 
on exhibition at 

Ray-di-Co. 
1547 N. Wells St., Chicaao 

The Benwood Company 
13th & Olive Sts., St. Louis 

and 

A. H. Corwin & Co. 
27 Halsey St., Newark 

a good instrument at a .new low price 

If you are building a Vacuum Tube Set, you can save enough by 
buying Creco Amplifyine Transformers to pay for another step of 
amplification. Read these important features: 

Untgualtd audl'bi/ity and amplification 
No IIolts in cort, tliminalin!l magnttic Italtagt 
Utmost mtcllanical and tltetrical tflicimcy 
Dt"tlo~d purpouly lor prumt-day PTs 
No castin!ls uud tJnywl,trt, ttc., ttc. 

Such a simple, but efficient, transformer should interest you at any 
price. But at only tJ.2S complete, ready for mounting, how can there 
be any question? Hundreds of these tranllformerll are already in use. 
The satisfaction they are giving encouraged us to greatly increase the 
production. But even so, we adville orderinc at once. 

; ~~8 RADIO P,LUGS 
Be up-to-date I Equip your set with plugs and jacks 
thruout. Beside using plugs for your telephone 
head-sets, loud speaker, loading coil, microphone 
transmitter, transmitting keys, etc., scores of other 
uses will be found by the ingenious amateur. The 
three makes of plugs shown here, all designed spe
cifically for radio work, are a great improvement 
over the ordinary telephone switchboard plug. They 

~~~II fit all standard jacks. Order today from our liberal 
; stock of each make. 

FlRCO .. Bull-Do6-Grip"IPLUGS 
Sligbt .pressure on chucks instantly releases tele
phone .cord tips. No soldering. Instantly inter
changeable, and "Tht hardtr you pull tilt tigllltr it 
grips!' 

Round type • • • P.SO each 
Flat type • • • • 2.00 each 

FEDERAL PLUGS 
Made of Bakelite and designed to hold any type of 

conductor without soldering. 
Price • . • • • '1.75 each 

P-ACENT Univeraal PLUGS 
Accommodate all telephone cord tips and similar 

solid conductors. Sure contacts--no soldering! 
•. ~_ Price . . • '%.00 each 

ufl--Cross section view of 
FIRCO "Bull-Dog-Grip" 
interchangeable telephone 
plug round type. 

Rir},J-Pacent Univenal 
Plug. 

Immediate shipments. by mail of all apparatus shoun '.ere. Catalogue 25 cents, Address Dept. G-I 

CONTINENTAL RADIO & ELECTRIC CORP. 6 Warren St., New York 

Tell them ' that ,.on la" it In BADIO 
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Use 
Thermo
Couple 
Instruments 
for C.W. 

,AU loa. dlataDce O. W. operatoR ue thermo-coaple t.ID.IIIetera. 
,Prec1H electrical meuarem.nte are th. buta for the aucce .. f1Il 
operatioa of aDY O. W. aet. fUnreUabl. aDd 1Daccarate laatrumente 
wtll rell1ll' Ia the unreUable operatton of aDY let. fGonlr1llDent Bareaa 
of St&Ddarda tel" ha .... ahoWll lewell thermo-coaple laatrumen" to be 
aCcarate aDd rellabl •• 

Price $12.00 

Get Our New Radio Instrument Circular From 
Your Dealer 

JEWEL ELECTRICAL INSTRUMENT CO. 
CHICAGO 

IOe Charges Your Storage Battery ~TJ:.0~ F-F Booster 
and your Wirel •• a Station .. ill n .... r b. clol.d berlule of a dilcbar,.d batt • .,. 
10 it not ,ratifying to fe.1 tbat yoar 8lam.nt Batter)' .. ill al .. aYI be ready wh.n 
you want It and that you .. ill n .... r ha .. to ,i". up in di.gult .. h.n .. orklng 
a di.tant .tation' Th. F·P Battery Boo.tar ia a Charging Apparatu •• unr .. i1ing 
in ita ability to d.li"er .enic. day and night; i. raglled, foolproof, r .. quirinll no 
.kill to operat.; cbargel automatically and operate. unattended. Scre .. Pluli: 
in lamp locket, Inap Clipi on baUery terminal. and .. atch li:r."ity come up. 
Ammeter .ho ... amount of current 1I0 .. inll. Everythinli: Complete in Compart 
Self·Contained Portabl. Charginll Unit. Th. F·F Battery Boost.r i. a M"Knet ic 
Recti8.r for 105'125 VoU 60 Cycle A. C. Llltl a Life Time. New Mod.I •. 

PBB-WAB PBIOBS: 
Bantam Typ. 6 Chargel 6 Volt Battery at 6 Ampere. . . . . . . . . • . . . . . . . .. '15 

_'R •. nl •. ~ Type 12 Charge. 12 Volt Battery at 5 Ampere •.... " ... . ... .. . ,16 
1IiIII_lIIIllt'lrJ';;:;~: 166 Char,el 6 VoU B.tt.ry at 12 Ampere • . . .. . . . .... .. . .... . ... ,24 

1612 Ch.rgel 13 Volt B.tt.ry at 7 Ampere • ........ .. ........ . .. '24 
Type 1626 Combin.tion Cb.r,el botb 6 and 12 Volt BaU.rie •• t 12 and 7 Ampere •. .. . .. '36 
The I.ar,er Type. are r.commeaded for I.rll. batterie., or .. here time ia limited. 8hippinli: .. eillht. 
Complete, 12 to 15 Pound.. Send cbeck fo!, Prompt Espr ••• Shipment. l.f ,,!a Pa~rel Post h ... 
remltt.nce include po.ta,e, or order u. to ab.p C. O. D. Ord.r Now, or Wr.te .mmed.ately for Fr.e 
De.criptive Boo.t.r and Rola., BulleUn. 88. 

FRANCE MFG CO Generel Olllc .. IUld Worb: Ole .. el&Dd, Ohlo, U. S. A. 
• • CaDa4taD Rap.: BAHery Sen1ce • Sal .. Co., Hamtltoll, Ontario 

Introducing THE AMPLITRON 
PAT. UP. FOB 

The Amplitron is a product of the Radio 
Service laboratory and has been designed 
and constructed especially for radio work. 
It gives surprising results. The Ampli
tron has been developed to meet the long 
felt want for a loud speaker which, at the 
same time, meets both the requirements 
of price and efficiency. It reproduces 
radio phone speech and music without 
distortion~qually good for code. 
No exritin, btatlerie. or adjrulmenl. nece"ary. 

U.e. II Bcldwin Type "C" .iII,le ,hone. 

JUST WHAT YOU NEED TO ENTERTAIN 
YOUR FRIENDS ON CHRISTMAS 

A Real Loud 
Speaker 

Amplitron less telephone receiver. . . . . . . . . . . • . . . • . .. . •••.•.•..... $10.00 
(u.e your o .. n Bald .. in Type .. C .. ) • 

Amplitron equipped with Baldwin Type "e" phone and cord. ..•.•.. $16.25 
For .ale 6y all relia6le dealer. or direct from u •• 

Radio Service & Mfg. Co. 
Sales DiviaioD 

110 West 40th St., New York City 
Factory 

Lynbrook, L. L 

Tell tbem tbat yoa .... It In RADIO 

Resonance Charts for 
Quick TUning 

A HelpfUl Artide for the Novice in IlIdio 
PnlCtice 

By <liM. re. FuJabum 

FEW amateurs have a definite pro-
cedure for tuning. To see some of 

them "juggling" the dials about on the 
panel of their receiving set would give 
an operator worthy of the name the 
"willies." In the old days when it was 
possible to hear that little Ford coil on 
anything from 50 to 700 meters these 
"static hounds" would have been in 
their glory, but with the advent of C. W . 
and the sharply tuned spark set, they 
are feeling a bit miserable. Give one of 
them the wave length of a particular sta
tion and ask him to get it for you. As 
a rule, after a period of ten minutes of 
the usual tactics, he will announce that 
they are not transmitting or else he will 
have had good luck, meaning that in the 
course of his wrist work he has suc
ceeded in picking them up. 

To attempt the practical operation of 
a station on such lines is not in keeping 
with the present day practice and at the 
same time is very unsatisfactory. The 
tuning of a set for C. W. reception is a 
matter of patience and the operator not 
possessing such is doomed to disappoint
ment when he wants to pick up that 
"concert by XYZ or the press from 
ABC." Only the proper manipulation 
and care in handling will bring in these 
sharply tuned stations and often the 
blame is placed on the tuner when by 
proper working the desired results could 
have been obtained. 

Often the question that the amateur 
aslcs is "why don't they calibrate their 
sets ?" A little thinking on this matter 
will bring to light some facts that per
haps have not before seemed of much 
importance to the questioner. Suppose 
you were to mark an ordinary regen
erative set, with wave length calibra
tion. It would be necessary for the 
manufacturer to know the capacity of 
your antenna and the ground that you 
would use and the surrounding condi
tions that affect the wave length of the 
antennle. How many of you are pre
pared to measure the wave length of your 
antenna? 

Few have the apparatus and knowl
ede:e that is required to measure to any 
degree of accuracy the constants of their 
antennle and then one cannot be sure 
that the results obtained will remain so. 
I have had under my observation ships 
whose natural wave length varied as 
much as 25 meters under various prox
imities to surrounding conditions. 

Considering that the average regen
erative set requires at least three sep
arate adjustments, it is readily seen that 
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the calibration of three dials would be 
necessary and that changes affecting the 
calibration would not affect each one of 
the adjustments alike. It is only with 
the invention of a practical receiver that 
has single control that the marking of a 
set in wave lengths will be feasible. 

There is one practical and easy way 
out of the "muddle," and that is merely 
a systematic usage of the common prac
tice of noting the adjustments of your 
set when receiving from some station 
from which it is possible to 9btain the 
wave length that they were transmitting 
on. Many amateurs try this but few 
put it on a practical basis. 

The placement of this on such a basis 
is best done by preparing a set of "reso
nance" dmrts for your set. This method 
is feasible with any type of receiver and 
may even be extended to the transmit
ter although it is not the object of this 
article to include that portion of the: sta
tion. The method of procedure is the 
same with all sets and the outline below 
should give the amateur a working basis 
that will enable him to prepare a set of 
these charts for the receiver he possesses. 

The set given as an example is the 
usual regenerative receiver consisting of 
a grid and plate variometer, a tapped 
vario-coupler and a variable condenser in 
the secondary circuit of the same. In 
such a set there are five adjustments to 
make, i. e., grid V., plate V., primary 
of V. C., secondary condenser of the 
V. C. circuit, and the filament tempera
ture. Should you be the possessor of a 
variable B battery there is that to be 
considered as well. It is assumed that 
the receiver covers a wave length range 
of 75 to 500 meters. Two types of 
these charts will be describtod, and the 
reader may choose between them. The 
procedure for preparing and using both 
is the same. 

The chart that is first described is the 
one that will be more convenient for the 
average amateur to use. It can be 
framed and hung over the operating 
table where it can always be easily re
ferred to. The other is in notebook 
Jonn and having to hunt through it for 
the settings rather detracts from its use
fulness. 

For the first chart a piece of Bristol
board or other similar white paper may 
be used. It should measure about 10 
by 15 inches. It is ruled with six spaces 
of an inch in width parallel to its longer 
dimension and with twenty spaces of a 
half inch in width parallel to the shorter 
dimension. Each of these is marked with 
a wave length, the total of which covers 
a range of 100 to 500 meters. This 
will allow the markings to be made in 
steps of 20 meters, which should be 
neatly done on one side of the chart. 
The six spaces of the other dimension 
are for the various instruments. It is 
convenient to have these run in the order 
the adjustments are made, should you 
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Discriminating 
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Telmaco's policy is to give better values. That is why we are forced to 
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use a regular method of tuning. The 
chart is then ready for calibration, and 
considerable . care should be used in the 
process. 

To calibrate the chart, carefully tune 
in a station that is transmitting and 
when a maximum signal strength is ob
tained the adjustments of the various 
instruments noted. If the wave length 
of this station is on hand and it falls 
on one of the wave lengths that the 
chart covers, the settings of the various 
instruments are noted in their proper 
columns, opposite the wave length they 
have been made for. It is always well to 
verify these adjustments once or twice 
before they are marked on the chart. 
Should you be in doubt as to the wave 
length that the station transmitting was 
using, and that is often the case, they 
wiII as a rule be glad to let you know 
if you drop them a card. Since sharper 
tuning is required on C. W., it is well to 
calibrate the chart on that reception as 
a rule. Of course if the set is not for 
C. W. reception that is out of the ques
tion. In case a station transmits on a 
wave length which lies between two on 
the chart, either may be marked or the 
chart extended to accommodate it. 

The other set of charts consists of 
separate charts for each instrument, the 
curves for the various wave lengths be
ing plotted in a manner similar to that 
in the preceding paragraphs. It is often 
more convenient to prepare this chart 
first and then to make the other, using 
the curves in order to mark the adjust
ments. If a friend that has a wave 
meter and a C. W. set that can easily 
be adjusted to any wave length hap
pens to be near, the making of such a 
chart is easily simplified. 

Once such a chart is in use the ama
teur ,,,,·ho is the possessor of it will feel 
repaid for the time and work spent on it. 
In case the set that you have is desired 
to be used by others than yourself, they 
can easily do so without any troublesome 
and unnecessary adjustments. 

One thing is to be noted. If you are 
using an ammeter to adjust the filament 
temperature, don't forget to include a 
column for its readings. Often the fail
ure of C. W. and 'phone is traceable to 
inaccurate adjustment of the filament 
temperature. It is well worth the while 
to provide your filament rheostat with a 
dial if it has none, and then to use it. 

The Northwest Radio Service Com
pany, formerly of 609 Fourth Avenue. 
Seattle, has moved to new quarters at 
1637 Westlake Avenue, in the heart of 
the retail district. They are distributors 
for the A. H. Grebe Company and the 
Atlantic-Pacific Radio Supplies Com
pany. They have installed a radiophone 
at 7XC, the experimental station of Vin
cent I. Kraft. This station broadcasts 
concerts each Tuesdav. Thursdav and 
Saturday evenings, fro;n 8 to 8 :30: 
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STATIC STATISTICS 
By Squawk Mc:Guff 

Shhhh, this is going to be good. Don't 
tell anybody. You see it was told to me 
and they told me not to tell so I'm teIl
ing you and I know you won't tell. 
Keep it dark:. 

Well it's like this. The steamer Bu
ford has an operator that can work 
POZ. 

Shhhh-shhhh-not so loud. 
\Vell this guy called paz for the 

weather because somebody told him to. 
Shhhh-shhhh. For the love of mike 

keep quiet. 
'Vell he caIled paz from Honolulu 

last week, and-
Shhhh-shhhh-this is rich. 
'VeIl, he didn't get paz. But he 

had nerve enough to try it. 
Shhhh, shhhh, shhhh, ain't that the 

Turtle's pajamas? 
Don't tell anybody. Shhh, shhh, shhh. 

60C had a little pig. He named him 
I~K. Because he run out of the pen. 
This way out, please. 

INSPECTOR: So you're qualified for 
a license, are you? 

HAM: Yes sir, no sir, yes sir. 
INS.: What determines the voltage 

of a storage battery? 
HA!\[ : Voltmeter-and they let him 

live!! ! 
His sidekicker, who also wished to 

adorn the walls with a certificate, was 
next. 

INSPECTOR: What is the la\.v regard
ing superfluous signals? 

HAM: August, 1912. Holy smoke, 
what yuh radiatiri'. 

INSPECTOR: Explain this two-cir
cuit dingus with this lead coming in and 
that lead going out. 

HA;\[BITIOUS ONE: 'Vhy, that's as 
clear as mud. Just like my one-circuit 
pocketbook, except that nothing comes 
in and it all goes out. 

Dear Squawk: 
Being my first little epistle seemingly 

pleased you, here is another: . 
Buck sez: 
\Vhen it comes to hash, I don't know 

which has the best of it, a Greek restaur
ant or an A. C. radiophone. 

The saddest record I've heard con
certed was a little song entitled: "Forty 
Volts on the Filament"; music by B. 
Battery, words by Oper Ator. 

\Vhenever I hear Tavers say: "Just 
a minute and we'll have another one," 
I want to shout: "Make mine Scotch!" 

\Vho wiII head a subscription list to 
buy 7ZU a new omnigraph record to 
replace the CQ one he is using now? 

$1.00 
Per Copy. 
Postpaid 
Anywhere 
In the U. S. 

U. S. Govt. 
License 
Examination 
Questions 
Answered 

A Wonderful Book 

THIS BOOK, "New License Quiz Book for Govt. First Class 
License Examinftions," is the first edition printed with the new 

. rules, regulations and gradings laid down by the Government 
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on July 1, 1921. Every amateur expecting to take examination for 
license needs this book. It gives the answers to 250 questions, many . 
of which will be helpful in the examination. It gives practical equa
tions, international laws and regulations, official gradings, diagrams, 
definitions and other important information,-invaluable to the can
didate for government examinations. 

"License Quiz Book for Government First
Class License Examinations" 

T~is is the ~rs~ edition ever printed of ~his book of 250 important 
que~tlOns. It. IS JUs~ off the press, ~omplied and published by the 
NatIOnal RadIO InstItute, the world s best known wireless school. 
No amateur or wireless professional can afford to miss it. Nicely 
bound, with 80 fine illustrations, and chock full of information you 
need-now only $1 with the coupon below. 

. When are you going to take your examination ? You will find 
thIS volume the greatest possible help. Don't run a chance of failing 
your exams! This book gives the very latest information on the 
very things you must know. Not only the new government rules, 
regulations and gradings, but also lots of information about' the 
latest investigations and discoveries. 

The contents panel shows how complete this book is. 
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Terms and Definitions. 
Badlo Instrumentl. 
Transmitters. Covering Spark. Arc 

and Tube Sets . 
Types of ,\ ntennae and AeriaJa. 
Damped Wave Rec~ ivers. 
Latest Typea of Undamped Receiyo 

ers. 
International and U. S. Radio 

Laws and Abbreviations . 
Radio Comp... foIld Ita Uses. 
Exbaua\ITe TreaUes of the 8\orage 

Battar)'. 
Helpful Equations and Tables for 

Solving Radio Problem •. 
Continuous Wave Rece ivera. 
Va.luable Information to Help You 

In Securing Your License Exam· 
ination. 

For Sale by 

LEO J. MEYBERG CO. 
WARNER & LINDEN 
WESTERN RADIO ELEC. CO. 
NORTHERN RAD I 0 ELEC. CO. 
REYNOLDS RADIO CO. 

, 

0.\ • Oopy from yoar 
Deares\ dealer , '" 

, 
,-

106 Pages "".,,-
of Valuable :<l0~ ",' RADIO 
Radio Infor- 00-:;, '" .66 Pac!4c Bldg., 

'" '" '" ., p~e:e F:e-::
I
::, b~~: mation 
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'" Booll for GOTt. First 01 ... 

, '" LlceDse E:u.mlnatiou." I .Dclos. '1 .00. , 
" Name ........... • ..... . ....... .. Age . .. . . 

ll%c1ualnly D1a\rtbutad ","'" Addre.s ..... •. . . . .. .......... . ................ • 
1D the We.t by Pacilic , 
Badio Pub. 00., Inc. .....' City . . • .. . ............•.. ...•.• State •. . . .. .. ... • . .. . . 

", , . '10') 
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SUPER-HETERODYNE 
Permits Unlimited RADIO 

FREQUENCY AMPLIFICATION 

But 110 Volts 

Is Necessary 

The "Special" Midget Motor Generator 
Is the Most EOONOMlCAL and LOGICAL way of Securing this Voltage 

BUILT FOR CONSTANT DUTY 

MOTOR llOV. A. C. $42 35 GENERATOR 15 WATTS 
• nov. D. C. 

THE RAY·DI·CO ORGANIZ!TION 
M.4IL ORDERS 

G._ .. "romp' Alu .... u .... 1547C N. WELLS ST. , CmCAGO, ILL. 

QQ ....l.~G\.~~ 
~/ ~~~~ 

tSt~ O~~~V 
C~ ~-" 

~iJ ~~ t?~ Satisfaction! 
~~ ~~ That's what the Proud-

0; foot Detector and Amplifier 
.A"~ is built to give. The P'i~e 
• ~ was made to fit your pocket-

book. 

Maximum Amplification. No Howling 
Plulr for fones fumiahed with each instrument. 

Automatic filament control by plulr $10.00 
additional. 

Detector and o....stace Alnp1l6er 

$25.00 
ia dupiiute of above oDly one unit 1-. 

G. M~ PROUDFOOT 
361 E. OHIO ST. CHICAGO 

~ -RADIO INSTITUTE-
~ OF AMERICA 

Conducted by the greatest and most experienced radio lelegraph organi
zation in the world. 

Thorough training given in radio opcrating, traffic. and in damped and 
undampt'd systems. 

Tuition ten dollars a month for t'ithcr the day or t'\"t'uing s('ssions or 
both combined. 

RADIO CORPORATION OF AMERICA 
Phone Douglas 3030 331 New Call Bldg., San Francisco 
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There was a ham in Crockett 
Whose tube got turned in its socket. 

When he turned on the juice 
She smoked like the deuce, 

Now isn't that H-- on his pocket? 
Come again, Woodland, we like your 

style. 

TACOMA 
The Radio Club of Tacoma has given 

much time and thought to the idea of 
"Amalgamation." Amalgamation is, we 
think, the password to success. Mr. 
Halloran's idea of a sort of convention 
in San Francisco in January to fonn 
plans for such an amalgamation appeals 
to us strongly and if such a thing happens 
we promise that we will have a repre
sentative there. 

7BC reported at the last meeting he 
would be oli the air for a few davs as he 
was moving. Say, \Voody, is this the 
fourth or fifth time this month? It 
surely must be cheaper to move than 
pay rent. 

Was that really 7CE we saw out on 
the roof last week shaking the nine inches 
of snow oli his aerial so the messages 
wouldn't freeze? 

Olympia has re-organized a dub now 
and is reported growing every day. Next 
Wednesday night the Radio Club of 
Tacoma is going to take its saxaphone 
quartet, a keg of cider and a raft of 
doughnuts and go down and surprise 
them. Arrangements have all been made 
for the use of one of the big social halls 
in Olympia and dancing and a program 
of singing and dog-dancing will be 
featured . 

The Radio Club of Tacoma held elec
tion of officers at their last regular meet
ing. The new officers as elected are: 
President, Howard Reichert; Vice-Presi
dent, Karl \Veingarten; Secretary, Win
ifred Dow (re-e1ected); Trt'asurer, N e
ville Benoit; Press Agent and Ass't 
Secy., Alvin Stenso. The past officers 
believed a banquet given them wouldn't 
be at all out of order!!! 

The Radio Club of Tacoma sends its 
Christmas gret'tings to all its friends and 
wishes them the greatest possible success 
in radio for the coming year. 

The Kuebler Radio Company of 
Toledo, Ohio, are the successors to the 
retail department of the l\.-farshall
Gerken Company. 

The Pacific Radio Exchange, 439 
Call Bldg., San Francisco, are marketing 
a new and unique preparation in the 
form of a liquid known as "Resistohm'· 
for making grid leaks al1(1 resistance units 
of any dt'sired resistance. 

Western Radio Electric Co., of Los 
Angt'1t's and Oakland, Calif., have is..med 
the fifth edition of their Stock Bulletin 
and Price List of Radio Tt'lephone and 
Telegraph Apparatus. 



RADIO for JANUARY. 1922 

The· Outstanding Specialties 
of the Season 

Announcing FARADONS UC-1819 and UC-1831 

FOR 
RADIO RECEIVING 

SETS 

Model UC-1819 

Capacity 

Minimum .0001 mfd. 
Maximum .005 mfd. 

Price, $8.75 

FOR. 
TUBE TRANS
MISSION SETS 

Model UC.1831 

Capacity 

Minimum .0001 mfd. 
Maximum.0012mfd. 

Price, $9.00 

Theae novel and FOR TRANSMIS. 
unique condenaera SION-Model UC-
operate on an entirely 1831, which haa the 
new principle. They same appearance aa 
are leas than Ys the UC.1819, was de. 
size of air condenaera signed as a series an. 
of the same maximum tenna condenser for 
capacity, and are suit- a C.W. tube trans-
able for back of board mitter. It will stand 
mounting aa well aa 5 amperea of C. W. at 
for open mounting. ita maximum capacity 
The dielectric loaaea setting and it will vary 
are extremely low- Ou.,.aJl Dimen.iom 4Y.a 3C 6Y.a 3C 4~ the radiated wave 
the power factor being leu than Y.J of 1 th. of the amateur set by 50 to 100 meters. By 
There is no danger of warping platea as in the employing the C. W. circuits shown in the RCA 
ordinary air condenser. catalog and inserting Condenser UC1831 in 
FOR RECEPTION-Model UC1819 provides the antenna circuit, the radiated wave length can 
a capacity small enough to act as a grid con. be changed instantly and continuously by simply 
denser and large enough for radio frequency turning the drum. This is an ideal way to work 
circuita up to 30,000 meters. It has the un- through interference. The close capacity van-
usually high ratio of maximum to minimum ation of UC1831 and ita resultant fine tuning 
capacity of 50 to 1. It may be used aa a primary meana more antenna current for the average 
or secondary tuning condenser or aa a plate cir- station. This condenser haa been tested at 
cuit by-pass condenser with equal effectiveneu. 4000 volta maximum by the manufacturer. 

Permanent Calibration
Unusual Capacity Range
Rugged-Reliable 

JOBBERS-.DEALERS 
Theae two concl~naera will aoon find their way into practically 
every amateur alation in the country. Be prepared for the de
mand. Orderaaccepted in rotation. Delivery beaina February ht 

Write Sal •• Diui.ion, Suit. 1804 
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At st-
A good cheap C. W. inductance for 10 to 25 watt phones. 30 turns No. 12 

hard-drawn copper wire wound on 5' grooved bakelite tubing 6 turns per inch. 
Alternate turns are provided with copper tabs to which taps to switch points 
may be soldered. 

H--K inductance from your dealer or postpaid from us anywhere in. the U. S. A. 
$4.50. 

Jewel Electric Meten 
Pattern 33. 3~- dJa. Flush TY1)e MUllammetft'll. D. C. for plate 
current. ()'IOO. 6-200. 6-2150. ().300. 0-600 milt. . .. . . ..... . .. . 18.150 
AmmE'tenl D. C. for IIlament current and battery ch&rBIDIJ. 6-1. 6-1~. 
6-2. 6-2~. 6-3. o-t. 6-6. D-8. 0.10; 6-16. 6-20. ().30 amll" . .... . 18 .&0 
Voltmeters D. C. for tr&DamIII- ()'115O vOIt!' .. ....... ..... 8 .76 
alon and reception. ()'3. ()'7.6. ().300 volta. . . . . . . . . . . . .. 9 .76 
()'IO. ()'16. 0·20. ()'26. ().30. ()'600 volta . .... . . ... . .. . 1" . 150 
o-tO. ()'150 volta . • •..... 18.150 6-1000 volta . . . . .. ... . . . . . 21.150 

()'1600 volta .• ..... . ...... 27.150 

Patk'rn M 3,,- dJa. (new' tY1)e) Flush Mtc. MUllammeten D. C. 
for plate current. 0-100.0-200.0-2&0.0-600 mlUamll" . •. • • .• 18 .0&0 
AmmeterS D. C. for IIlamenta aDd battery charw1DIJ. 0·1. ()'I~. 
0-2. 6-2~. ().3. o-t. 0-6, D-8. 0-10. 0-16,0-20. ().30. amll" ... .. 18 ."0 
Voltmeters D. C. for 1Z'aDRlJ&.. 0·1150 volta ... .... .. . .... 9 .150 
alon and reception. 0-6. 0-7~, 6-300 volta ..... . ... . .... 12 .26 
0-10, 0-16. 0-20. 0-30, o-tO. 6-600 volta •.. .... . .. .... 16 . 76 
0-150,6-76 . ............ 18."0 0-1000 volta . ... . . .. ...... 23.76 

0-1600 volta •... . .•.. . . . .. 29 .80 

Patt.erD &to aame cue as pattern &t Thermo Couple RadIation 
meters. ()'I. ()'1}i, 0-2, 6-2}i. ().3. o-t. 0-6 R . F. Amll" .. .. 112 .0&0 

Pattern 7" aame cue as patterDa M and &t Ammeten A. C. For 
A. C. Po .. er SUIIPI, and FUament Current. 0-1. 0·1}i. 0-2, 0-2}i. 
0-3,0-5.0-10,0-16.0-20.0-26. ().30 Amps • ••. .... . ....... . 18 .30 
Voltm"ten A. C . for A. C. Power Suppl, and FUament Voltaire 
0-10. 0-16.0-20.0-30, o-tO. 0-150. 6-711 volta .. ... ...•.. ' " .. . . 18 . ao 
0-1I1qvolta . .......... .. .............. . .......... . . .. ... 9 .60 
().300 volta . .......... .. .................... ...... ...... 12 .26 

New Weatinghouae 
Single Phue 110-Volt 

Induction Moton 
.I. LImited Quanti',. 'I'hale PriOai 
Oannot Be _qualed .l.D7where. 

Res. PrIce 
1-20 B. P. 113.70. Ship ... t. 

16 It. ........ .. .. .. ...... 118.30 
1-8 B. P. 117.00. Ship. _t. 

20 It... . .. . . . . . . . . . . .. . ... 22.70 
1-8 B. P. 119.76. ShIp ... t. 

23 It. . . ........ .••... .. •• 24 . 16 
1-4 B. P. 121.60. Shlp. wt. 

2" It. ... .. ........... .. .. 26 .20 
Po.tace or asp" •• enra 1I'o~ Ian 
~&DO"oo. 

B-1[ 1I'I1ten for 600 volta. two 
dOMCl core choke colla and two con
denaera On a bakeUte panel read, ~ 
mOUDt on the cd of cenentGr wh_ 
It rtcht.tull, be!ODP. From ,our 
dealer or poatpald anywhere In the 
U. S. A .. .. .. .. .. ........... 111 .76 

B-K ModulatGr choke colla proper 
alae tor 6 watt tubeB mounted. From 
,our dealer or poatpald In U . S. A. 
. ................ , ..•.. • •..•• "'.26 

Choose your metel1\ for your set from the list above. We recommend pat
terns 54, 64 and 74. The proper source of plate current ·for 5 watt tubes is the 
Robbins & Meyers 100 watt, 500 volt, D. C., 110 volt A. C., 1725 R. P. M. motor 
generator at 874.75 from our stock. 

HEINTZ & KOHLMOOS 
606 MISSION STREET SAN FRANCISCO 

-----_.-----------------------------------

VVE USED OUR BEAN 
IN DESIGRDfG 

'I'D PABKIN DIAL BDOSTAT (pat. pendinc) and bJ mountinl( tbe 
realstance element In a circular groo .. e In the bAck of a 8" molded Bakelite 
dial eliminated one part and laved JOu the coat of a dial. The groove 
being rec .. a.ed. allow. tbe dial to clear the panel b, the uaual diatance of 
1·16". An off pOlltion i. provided and a .top on the dial enCAges tho 
stationary contact At the extreme p08ltions. The 360-deITee rotation in· 
aurea line adjustment. A bra .. beninc Inaure. a true runninc dial and 
amooth action. 

All lIeure. and ITaduatlon. are filled with brlJliant white enamel. All 
bra ... parta nickel plated. Bakelite knob. Real.tance 18 Ii Ohm •• carrJinC 
upaclt, 2 amp •. 
No. 77 Parkin DIal Rheo.tat, po.tpald •.•..••..........•. • .•. . •.• n .7S 

rOB SALB BY ALL LBADING DEALBBS 
Sad tor tree cataloa. No. S. deaerlblq our complete Une. 

. Deale .. : Wnte for propo.1t.1on. . 

f PARKIN MFG. CO. 
SAK RUABL. CALIP. 

A VACUUM TUBE FREE 
Send us three subscriptions to "RADIO" and we will send you 
a Vacuum Tube of any Standard malee. (Receiving tube only) 

RADIO Pacific Building San Francisco 
Tell them that JOu aaw It In RADIO 

IMPORTANCE OF KNOWING 
V. T. CHARACTERISTICS 

COII"lIud fro ... pa6_ . '9 

rents, and this is generally the case in the 
home made receiver. The operation of 
the filament is determined by its bril
liancy, or in the case of the soft detector 
tube, by the point where the tube begins 
to hiss. The filaments may be operating 
at 25 per Cent or more above normal cur
rent consumption without appearing ab
normally bright, and yet the amateur 
wonders why he burns out his tubes so 
easily. If jacks were provided in the 
filament circuit of each tube, an ammeter 
could be temporarily inserted in the cir
cuit and the filaments adjusted to thei r 
proper values. The argument is imme
diately raised that this adds to the cost 
of the set, and the amount of apparatus, 
which is all very true. However, when 
one considers the saving that will result 
when the tubes show a large increase in 
their life, due to having been operated 
at or slightly below the rated operating 
value, the addition of this equipment is 
certainly justified. The jacks may be 
wired in accordance with Fig. 1 and an 
ammeter having a scale of 0 -1.5 amperes ' 
will COver the range of filament currents 
of those tubes which are on the market 
at this time. 

Some advocate the use of a voltmeter 
to read the voltage drop across the fila- · 
ments instead of reading the current, and 
in the case of transmitting tubes, which 
consume a considerable number of watts, 
this is the best method, but for receiving 
tubes with small current consumption, 
an ammeter should be the most reliable. 

The .use of a milliammeter as a regular: 
adjunct to a receiving set may not be so 
obvious as that of an ammeter and per
haps the best example of its usefulness : 
in vacuum tube circuits is in the tele
phone industry. Here many thousands 
of tubes are in service in every conceiv
able type of circuit, including radio re
ceiving and transmitting apparatus, wire 
repeaters, multiplex telephone and tele
graph apparatus and loud speaking equip
ments. In all the above, milliammeters 
are either permanently wired in the plate 
circuits of the tubes, or arranged with a 
flexible cord and plug for insertion in 
jacks which are provided in series with 
the plate circuits. Daily observations 
are made on the plate current values, and 
certain standards are maintained, by 
which the operating personnel may re
ject tubes showing low plate currents, 
or excessively high values. If the tube 
is being overloaded by too much input 
current, this is indicated on the milliam
meter by a violent agitation of the 
needle, and remedial measures are taken 
to reduce the input current to a proper 
value. This USe applies to the amateur 
receiving tubes as well as for commercial 
purposes, and with a milliammeter avail
able, the amateur could soon learn how 
to detect distortion in his amplifiers, and 
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The Highest IfficienClj 
in Radio Panels 0 U 

you get it in the Formica Panel. Extremely high in-
sulation resistance and dielectrical strength result in 

low power and hysteresis losses where high frequency cur
rents are employed. The angle of phase difference is un
usually small. 

High technical quality has led to the apprQval of For
mica by the United States Navy and the Signal Corps. 

Formica is handsome and highly finished. It is easily 
machined, and is impervious to weather, oil, water, acids, 
alkalies-permanent, durable, and always good-looking! 

Dealers: Formica is the most popular panel material 
because of its good looks and high quality. You can 
buy it in standard sheets 32 x 46 and cut it yourself, 
or we will supply it at slight extra cost in 6 x 7, 8 x 9, 
10 x 12, 14 x 18, 18 x 21 or any special sizes you want. 
We Ico-operate with the dealer. Write for our 
dealer helps. 

The Formica Insulation 
Company 

4614 Spring Grove Ave. - Winton Place, 

Cincinnati, Ohio 

Hade (t-om Anhydrous Redmanol Resins 
SHEETS TUBES RODS 
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Look at These Prices 
on Storage Batteries 

$18.00 
for the 6-volt. 

6O-ampere hour. 

$25.00 
for the IS-volt, 

lOO-ampere hour. 

F.O.B. San Francisco 

The larger size bat
tery is ideal for your 
three or four tube set. 

Hydro
meters 

75c 
Made b, the 

Ouarute. BaUer)' 
Co. 

Worth Iu Wel,ht 
iJl 0014. 

1230 Polk St. 

San Francisco 

The popular GUARANTEE STOR
AGE BATTERY is just the thing for 
filament lighting. Nationally known ~s 
a most durable battery. Ruggedly con
structed thruout. 

Now 
that you have purchased your Xmas ~eceiving 
Set, you will require a good set of va~~u~ 
tubes, We carryall kinds m 
stock. 

Then 
after you have the, tubes you 
will need a Guarantee Storage -
Battery to brighten th~m up. ' 

But 
):)e sure to get one of our Guar
~ntee Hydrometers for reading 
your battery. A Voltmeter 
will put you on the wrong trail. Be absolutely 
sure ' of the condition of the Battery. Use a' 
Hydrometer. 

A Visit to 
Our Store 
Will Be 
Profitable 
For You 

Radio Am.teura of COLORADO, 
UTAH, NEBRASKA and wYOMING 

Pl .... R.member 

DENVER 
H.a the Largest WlI'eleaa Suppl,:Store 

in the Middle West 
"EVBBYTBINO IN BADIO SUPPI.IBS" 

We are Dlltrlbaton of 

REMLER, COLIN B. KENNEDY CO., 
DEFOREST RADIO and W. J. MURDOCK 

EQUIPMENT and PARTS 

Writ. for our Bulleli", a .. d Price Lil/, 
We will Kjv, pro ... ,., Mail Order StI'Viu by 

Paral POll or Exprell, al rtquelled. 

Our "UYNABD" Shon-Wan OoU. are 
be.' on \b. market-Ii each. 

REYNOLDS RADIO CO., Inc. 
613 11th SIrMt, Demer, Cal. 

Fig. 1. Hook-Up lor Tuting Tulm , 

thereby greatly improve the reception of 
radiophone music and speech. 

This shows that meters should be a 
part of the regular equipment of a re
ceiving station. 'Fig. 1 shows how the 
characteristics of any receiving tube 'may 

Ten them that 70U taw It In RADIO 

be determined without dismantling the:: 
receiving set, or setting up the testing 
apparatus separately. The variable grid 
battery shown in the~~ketch, range 0-15 
volts, ~onsists of ten ordiil,ary dry cells, 
of 1 Yz volts each, 'or sniil'lr flashlight 
cells of the same voltage will serve the 
purpose. To insert this battery in the 
grid circuit of the tube to be tested, re
move the four prong base from an old 
discarded tube, and by means of flexible 
leads, connect the terminals of the base 
to the four terminals of an extra tube 
socket, which may be mounted loosely 
near the receiving set. 

Fig. 2 

The tube to be tested is inserted in 
. t~e extra socket, and the base with its 
flexible connections can then be plugged 

, into one ~f the sockets of the receiver, 
preferably one of the amplifier tube sock
ets. The variable grid battery can now 
be inserted in the grid lead without open
ing up the set, by placing it in series, 
with the flexible wire leading from the 
spare socket to the extra base mentioned 
above. If the filament current is ad
ju$ted tQ the proper value, and the grid 
voltage varied in steps of 10 volts, a 
corresponding change in plate current 

, will be noted on the milliammeter, for 
each value of grid voltage. 

.11', 0-/00" 

By plotting these values of grid volt
age and plate current, a curve such as is 
shown in Fig. 2 will result. From this 
curve the proper value of negative grid 
voltage for a given plate voltage may be 
selected. The tube used in the curves 
shown in Fig. 2 was selected only be
cause it was conveniently available. The 
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e 
C·W·APPARATi.J5 

Has Stood th.e 'Test of Time 
EFFICIENT . AITRACTIVE 
DURABLE : .' CONVENIENT 

The First C. W. ApparatUs on the Market. Ask Your Dealer, or Us, for 
ACME CATALOG describing 

C. W. Power Transformers ' 
C . W. Filament Tranafo;m," 
Modulation Transformers 
Choke Colle 
C. W. Inductance. 

AmpJlfytna Tranoformera 
AmpJii .... 
Detectou ' 
Spark Transformers 
Anu~Llaht BlJnkon . 

ACME APPARATUS CO. 
182 MASSACHUSETTS A VENUE 

CAMBRIDGE, 39, MASS. 
NEW YORK SALESOFFICE : 1270 BROADWAY 

.Transformers and Radio Engineers and Manufacturers 

: 

The New 

Ampllfylna Transformer 

C. W. Power Tranaformer 

The New 

DeForest DeForest 

67 

Receiving Sets 
be described and illustrated ••• l1li 

Catalog 

is now ready and includes cabinet L .... ~-:.~ . ./_ .. ""'." 
receiving sets, panel sets, C. W. 

transmitters, radiophones and 
parts, for amateur use. Sent 

upon request and receipt 
of IOc in stamps. 

r-==~========================~ 

in this magazine next month . 
Do not buy until you see 
February issue. 

DeForest Radio Tel. & 
' Tel. Co., New York City 

The "QSA" Line of Eq111pment 
Phone San .Jose 2126·.J Established 1909 

1200 Students COMBAT 
A Storajte Battery especially desi,ned for 

Radio work. The only Batlery WIth non ' 
rorroding bindinjt posts. Write for particu" 
la" and incidentally get your name on our 
mailing list to receIve our monthly bargain 
Ibeet •. 

Rere i. one of the many item. listed for 
December : 

Dry Cell B'Batler>: 45 yolts ~1.85 ea. 

DlDEPElJDE1f'r aU)IO SUPPLY 
OO)(P~ 

3716 W. Dougl •• BITd., Dept . P ·12 
Chicago, III. 

.. Better Resulta "ith LeBl Effort" 

OUR WAR RECOBD--200 Men Trained-ISO Placed 1D Service 

Ii ERROLD COLLEGE 

467 South Firat Street 

OF ENGINEERING AND RADIO 

SPEOIAL ATTENTION TO EXPERIMENTERS 
AND AMATEURS 

Tell them that you saw it in RADIO 

SAN .JOSE, OALIF . 
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FIRST! 
BEST! 
100% 

PACENT UNIVERSAL PLUG 
Thi. i. a radio plug. It fits all standard jacks-and pocketbooks. 
Of course. no solder i~ used to make a connection with the Pacent plug. 
The cord tips are held in such a way that pulling-up to and beyond the 
breaking of the cord--only tightens the grip. Yet the tips may be re
leased instantly by proper manipulation of the springy strips. A soft. 
velvety black finish with polished metal parts makes the Pacent plug 
easy to look at: it is truly beautiful. Rugged construction makes the 
device good for a lifetime. There is only one Pacent plug and that is 
approved by the United States Government and used by the foremost 
amateurs. Don't forget to insist on the original. 100% plug. 

From your dealer or direct. . . . . . . . . . . . . . . .. $2.00 
You should have a copy of our booklet Pacent Radio Essentiale. 

PACENT ELECTRIC COMPANY, Inc. 
'-.. C.P .... nt ........ 

Manufacturer. l1li11 Dutri6utor. 
150 NASSAU STREET NEW YORK, N. Y. 

M.m_ Radio Sectl_ AaMclated Manul.c~ 01 Electrical Suppu .. 

SPECIAL 
"Q. S. T." and" RADIO" 1 year $3.25 

Order Now and Save 7Sc 

RADIO, PACIFIC BLDG., San Francisco 

RADIO for JANUARY. 1922 

small crosses on these curves indicate the 
correct value of grid voltage for 43, 86 
and 120 volts, which are the voltages 
commonly used. 

This point must be selected so that, 
when the maximum alternating current 
voltage the tube is supposed to receive 
is applied, the grid will neither become 
positive with respect to the filament dur
ing the positive half of the wave, nor 
force the plate current too-near to zero 
during the negative peaks. The proper 
point will generally fallon the straight 
line portion of the curve, just before it 
commences to slope in the form of an 
are, towards zero. 

If no negative grid potential were 
used, then no matter how small the in
put alternating current voltage, distor
tion would result, since the grid of the 
tube would become positive, and rectifi
cation would take place. Other char
acteristics, such as the filament current
plate current curve and the plate voltage
plate current curve may be obtained with 
this apparatus, but the grid-voltage-plate
current curve is deemed the most im
portant. 

If, when the amateur purchases a new 
tube, he will perform this test, and fint' 
out for himself the right value of gric 
voltage, or "C" voltage as it is some 
times called, he will eliminate distortio 
in his receiver, and obtain much satL 
faction in the knowledge that then'! are 
no unknown quantities in his circuits. 

' ............................ ++ ............ + ..... ++ ... ++++++++++.+++++ ... ++++++++++++++++++++++++ : - - : I A RECORD BREAKER I 
it:. 16 Inch COIL Aerial I 

Brings in Music 
From Radiophone Station 

i ~!:Ig~r~ ~::o~s 
i 1500 MILES DISTANT 
• Type JM Super-Sensitive Radio Audio 

Amplifier, $9S.00 

Read Four Feet from Phones! 

DX Radio Frequency Amplifying 
. Transformer 

Wavelength 
Range. Price. 

IS0-6S0 ................... • Each $8.00 
6S0-2000 .. ................. Each - 8.00 
2oo0-S000~ ................ .. Each 9.00 
SOOO-12OOO ................. . Each 9.00 

Order Amplifier complete, or 

BUILD 
YOUR 
OWN 

We supply all parts ready to 
assemble. 

Standard Mounting for DX Radio Frequency Amplifying Transformer, $1.00. 

i 

tRln\ Send stamp for Bulletin No. 11 P. Diagram Sheet of Amplifier Circuits, 2Sc. 

~ RADIH?_!~~:~I!'!S~~N~!w~~rANY i 
•• ~_~t;~;~;~.+ .. ++++++ .... ++++++++++++++~+++++++++++++++++++++++++++++++++++++++ .... i 

Tell lhem tllal YOU ,,'If 1& la RADIO 
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~WADS YoU AQ: 1lE Vlcl1M OF" A TYAA~T LANO
~O- oR '10 V AAI:' A 9E~'tJ~R A~D 't'OVL'QE" 
e~oVNTE'f:lI~~ l"Qovet.~ IN e~Ec.IINCr AN 

'1t:XJ K~w 'Iou CAN'T S=QRT O~ ~ WILL 
9E $V~IGI(iNl"L'I (;.000 eNaJCTU- SO YOU <rEr 
lNlO A 5mre ($: BLUE" FUNI<. A~O VOl) MoPE'" 
AND w,*,P ANO CONCLUOE"mAT nUl' ONL.V ru,NG
Tb ~ i~ 1t) QuiT iJ.tE (rl:)Mt-' 

A£ R1~l. - 'iO\J AAV€' A 1.() r OF JUNK"'i'Mf tVf (,
'EbMT~ A wHOPDE:Q OF AN AtJretJN.4 ANO-

o~ G-ee-H 
ItO w CIlO ot.
FnlE IS! 

(stJoFf'!) 
S lJCl-\ L uc.ld 

OONT Q u fr - YoU J.lAY 9~ 00""" SOl 
~ oUr-Gff 'tKJRSElFA C.R.I.. Z-~,m 

\ E'Q 10 'Iff? 

RF.eERlSrOQ ~NO AN A (joN ~ 2 ~ 
C \IJ) SPAQI< AND p~ 
CF ~ WORLD (j() BY -! 

141«' 'J:"QeO NAQC.O - Q(.() ~s- M~lMWCr COMES 
, '1) 'Rk)s E UI"<) \.WI;r
\IJ~ ~ J.t.J BED:
S~~ WORKING
l'OQ ~ tJow! 

See If YOUR Call Is Here 
WE DON'T EXPECT YOU 
TO JUNK YOUR AERIAL, 
BUT the attached call list 
shows just how sensitive the 
Z-NITH Regenerator - Ampli
figon is. 

You 'don't need a big compli
cated antenna system to receive 
radio£one, C. W. or spark sig
nals when a real Regenerator is 
used, with balanced variom
eters, and a minimum of dis
tributed cap a ci t y in the 
windings. 

The pleasure of copying 
messages from amateur, com
mercial and broadcast stations 
throughout the country can be 
yours with a minimum of effort . 
Write us for full details. 

Stattonl copIed Oct. 30 to NOT. 26 at station 
BOD, lIa1Dg Z·NIUI Regellerator and AmpWlgon 
AGN·2 on a BEDSPRING AERIAL. ablolutely 
NO OTHER an\enna belllg on or near Ule 
premJ.ael. (SIgned) F . I . MARCO, BCD. 

6723 WlIItbrop An., Ohlcago. 
SPARX: 

lAW. 18IC, apP, 20M. 20X, 2TS, 2'OE. :lAID. 2AOI, 2CAP, JR" 
JB.X , lPO, JXC, Jxp, 3%.\ , j%o, 3All.I , 3BI'U, 4AG, 4AGIt. , SEE. 
5.0. SHit, 5U. 5]0. SXo. SYL. 5YIoI. 4%1-. 61:M, 61tA . 7XD. 7Z0. 
7ZU. SAL. SAY. SOIoi . SD]. SDZ. SEA. SED. S.[. Sn. Scw. SHU. 
SBY. SIN. SIP. S]Q. 8101%. 80[. 8ploI. 8QQ. 8RQ. Sao. SSP. STI<. 
Sn. Svc. Sn. SVQ. SWA. SXE. SYM. SYK. SYo. SlA . Sn. 8ZM . 
8zp. 8n, 8Aa. 8UD. Sus. 8ACO, 8AOIt. 8A11s. 8AlO1. 8A101Z. 
8ANO. SAIlD. 8Aas. 8ASR. 8ATV. 8AVO. 8AYN. 8ODY. 80EN . 
8DEP, 8BU.. SaYA. OA2. ODV, OEE, OEL, OET, OGP, OIDf, OBT, 
O]N . O]Q. OJV . OLW. OIoiC. QQ' . QQX. OPB. OPS. 0<)]. OQR . ORU. 
OTL. OUR. OUW. OVO. OWl. OWT. OWO. OX[. OXll. OYB. OYO. OYIoi . 
OYQ, OYAC, OYAE, Ola, O%J. OSAA, QZAC, OAO, OACL, OACN. 
OAEG. OAEY, OAGG, OAO., OAR, OALB, OAKA, OAKT, OAMV, 
OAO].OAOO. OAQE. OAQIoI, 0 ..... 0 . OAU. OAS] . OA9L. OAtTE. OAVP . 

~='O~~~D~'Y'YM:P~,Ec&B:~, ~~~~'3~ItV, OD21. ODSD, 

O. W.-I. O. W .-FONE. 

BEST FOR C. W., PHONE 
OR SPARK- Look over this 
list and note that all classes of 
stations are represented from 
1 A W's spark to 6 ALE's C. W. 
and 6 WV's 'phone. 

If you've never heard one of 
the new improved Z-NITH 
Regenerators in action, visit 
the fellow in the next block 
who has one, and we will not 
need to use any more sales 
argumen ts on you. 

Our new catalog F -22 will be 
out February 1st. 

lID, ITS, IU, IArv, IAGI, lCGG, lON, 2ED, 2FD. 2FP. In, 
2WW, 2QB, 2RU, 2W.P. 2XA . 2XQ. aZL, 2ADa, 2An, 2.\&.0, 2AWL, 
2DAK, 2BGII, 3U. JBZ, lCC, JE¥. 3"11. 3GB. 3)10,311.', lXX, 
lZN, 3%0, 3lY, JU. 3AAB. 3ASW, 3BIY . .. BX, 48Q, 4BY, "CD, 
.CL, .JI. 4J(c. oIZE . 50A . 5"'. 6ALE. 6wv (VO[CE ). 6XA1>. 80A. 
SOIt. Soo. 8cI. 80E. SOR. SCE. SlB. Sn. S[Q. SIL. Su. SLO . 
8oB. SQo. Sao, STC. SO]. 801< . S%O. 8zo. 8ZN . SU. 8 ...... , SAa. 
8ACZ, 8A[0. 8AltS, 8AND, SAOA. SAOO. 8AQP. 8AQR. 8AQZ. 
S ..... W. 8AWP .. 8BOU. SBEF. SBPX, 8B]C. 8BN]. SBOW. SBUIoi. 
8BXO. OAIt. OOV. OrA. 0.101. OBD . on. 010. 0]0· OJI· OLQ. ORT. 
OVE. OX[. OXll. on. OZ.u:. 0""'9. OAD[. OAU. OAIoiB. OARI<. If you are not already on our 
QAXE, OAZE. 9BBC,QDW'I,NKW, ND, NX4. X7l , D>IA, CANUCI, •• 

1.,....:2.::BP:.:. • .::.JB:.:P..:..::.OA~W:..:.. ___ .::E.:..;.,.,.:..:.'Y::.....:D:...:.i.:..:tr.:..;i:...:.ct:.-____ -J mailing hst, write us. 

CHICAGO RADIO LABORATORY 
R. H. O. MATTHEWS, Pres. 6433 Ravenswood Avenue, Chicago, Illinois X. E. HASSEL, Bec', 

Tell them that you aaw it ill RADIO 



KLOSNER 
Vernier Rheostat 

For the Modern Critical Tube 
SIMPLE • QUICK • POSITIVE 

Micrometer Rheostat with Only One Knob r 
See this new instrument at your dealer's. or 
send direct to us mentioning his name. 

P~ice $1.50, f. o. h. New York 

Sold on a satisfaction or money back guarantee. 

Dealers: Send immediately for our attractirJe propo3ition. 

KIosner Improved Apparatus Co. 
2404 Crotona Ave .• New York. N. Y. 

RADIO for JANUARY, 1922 

SIGNIFICANT LETTERS 
Continued !,om page 18 

As 1 have stated in a previous communica
tion to you, it is the intent and ambition 01 tile 
editors 01 RADIO to lurther amateur effort 
in every legitimate way in order tl,at tlure 
may bi' a Itig"'y i'fficient citiZl'n-operator rl'
Itrve, tllat tlu Government can call upon, in 
case 01 nud-and be reasonably sure 01 lta'lJ
ing a wealtlt 01 good material for tile dele nit 
01 the nation. 

But-as Rulings are now fixed-tlu congn
tion is so ltWf't that GOOD results are diffi
(ult-nay, almost impossible, to be got at! 

II you, sir, coulJ Itt your way to allocating 
unto Continuous II' ave transmission a Itt 01 
wave lengths solely for CW effort you would 
-pardon my temerity in presuming to ad"ise 
you-be GREATLY allisting amateur prog
rell. 

It is a fact that the D.f!partmtnt has not, at 
its buk and (all, iufficient fundI to pay tIll 
lalaries 01 more Inspectors. Tllis is to be 
regretted, al the officiall now Iloiding thne 
responsible pOlitions lIave so mucll territory to 
(over-alide from Ihip inlpe(tions, on tIlt 
part of Inspectors at (oastal portl-that hud
less, and wilfully negligent amateur opera
tors "gel away" witll various inlringements 
01 tlte la'ttr-txuls power, illegal wave 
iengtlll, non-signing of (ails, !>"Iisttnt-and 
stlfillt-interlerenct-and 10 lorth. 

At tlte rate tllat il now apparent. unlns 
something i, done to relieve tlu jamming 011 
200 mtters, tltere 7I.f!'Ver WILL be any prog
rns in amateur effort-tlu wllole thing re
solving itself into an in/ernal riot 01 sound
abo'lJe, and tltrough wlliclt only tlte most low
erlul spark stations will carry-and thIS, 01 
(ourst, leads (onclusively to the evil that 1 
hav.r mentioned: tilt sly increasing 01 power, . 
so as to BE heard! 

And, alter all, this is but human nature.' 
No ot/./! wants to bi' an "also ranf" Wllat 
would you suggest. sir' 

Cordially yours, 
Lawrtnce Mott. 

----- -
Oalla beard at Ra.dlo 6AOZ, Santa Paula. Cal. . 

Nov. 5th to 9th : 6AK 6AAH 6AAT 6ACY 
6,U:H GAEl 6AFN GAGF 6AHV GAIO 6AKE 
6ALE(CW) 6AOL(FONE) 6AOY(CW) 6APE 
6AVV 6AVY(CW) 6BCP(CW) 6BF 68101 6BX 
6CL 6EN(CW) 6FN 6GEN 6GR 6JX(CW) 6KM 

:M~6~'i)6R~L~SC6(~~) 6~lJO ~~t ~~~ :~~ 
6VX 6VZ 6WL 6WV(CW) 6XAD(CW) 6YA 
6ZL 6ZU 6ZA(CW) GZN(CW) 6RZ 7AF 7FT 
7MF(CW) 7RA(CW) 7RF 7YA 7Z0 9ZAF(CW) . 

Statton. heard &nil worked. at BAlB, Lona: 
Beaeh. Cal.: 5IF (5ZA) (6AK) (6AR) 6CH 
6CV 6CP 6DP (6FH) (6FK) (6GF) (6GR) 
(60C) 60H 6P.T GPO (6QR) (6RP) 6TU 6TY 
6UO 6VM 6VK 6VX 6WO (6ZB) (6ZU) 6ZX 
6ZZ 6AAU 6AAH 6ABH 6ABM 6ABR 6ABD 
6ABW 6ABX (6ADA) 6AEI (6AEH) 6AEl 
GAFN (6AGF) 6AID 6AIW (6AJH) (6AKI.) 
(6ALE-CW) 6ALP (6ANG) 6APE (6ARW) 
6ATQ 6AUN 6AVV 6AWH (6AWT·CW) 7BH 
7BK 7ED 7FI 7GA 7HW 71N (71W) 7IU (7KR) 
7HF 7MF 70Z (7XD) 7YA 7ZB (7ZJ) 7ZM 
7ZS 7ZT 7ZU 9AMB 9AYV. . 

Service Radio Equipment 

Senice Unit Receiver 

Tell them tbat you law it in RADIO 

SERVICE .. quipment fllIB the need. of every 
,\mateur. Built into each instrument ill the 
'Bre and precision that will insure perf.ct opera
tion and long life. And to back this .tatement 
i. R guarantee that ab80lu tely protect. the pur
rhaorr. 

Send for our bullelin. now and let your next 
order be for SERVICE EQUIPMENT. Regi.ter 
on our mailing li.t and keep informed ot the 
late8t in radio developn.ent_ 

We have three Ideal&

The lint II SERVIOE-.o are 

the other TWO 

SERVICE RADIO EQUIPMENT 
BOll 340 Oentsal Sta. Toledo, Ollto 
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THE BENWOOD WIRELESS ·TELEPHONE 
TWO AMPERES WITH TWO 5 WATT TUBES ON 200 METERS 

A Complete Radio Telephone at a Reasonable Price. 
Sold Knocked Down With Full Set Instructions for Assembling and Wiring. 

We guarantee this set to radiate at least 10 amperes on average amateur antennae 
when assembled in accordance with our instructions. We also GUARANTEE this set 
to radiate 2 to 3 amperes when used with an antennae whose fundamental wave length 
is 225 to 300 meters. 

The complete set of parts needed is listed herewith with prices applying to same. 
Wiring diagrams and full set of instructions accompany each outfit. 

WIRELESS PHONE PARTS 
2 UV 202 5 watt tubes. $8.00 each . ..... . .. ...... . .. . .... . . .... . .. . $ 
1 9 x 18 Formica panel, ~ -in. thick . .. . .. ... . ... . ...... .. .. ....... . 
2 brass panel support rods, set ...... . ... ....... ... . .. ........... . . 
2 Audion tube bases, Rhamstine, $1.00 each ... ..... . ... ..... . . .. .. . 
1 Filament heating transformer, variable ....................... .. . . 
1 modulation trans. Acme . . ... .. . ... .. . .. .. . .... . .. . . ... . . .. ... . 
1 BENWOOD CW inductance ....... .. . . .. . .... . .... . ... .... .. . . 
1 Federal hand transmitter . .... . . .. ... .. .. ... .......... .. . . ... . . 
1 · panel type transmitter (one needed) ........... . . ............... . 
1 0-20 radiofrequency meter. Jewell ...................... . ...... . 
1 0-300 milliammeter. Jewell .... .... . . . . ... .... . ...... . . ........ . 
1 21 plate panel type condenser. Chelsea .. ..... .. . .. . . .... . . .. . .. . 
1 43 plate panel type condenser. Chelsea ........................ . . 
1 tapped CW condenser. Dubilier .... ... . .... .. . ... . ........... . . 
1 1300 honeycomb coil (choke) . . . . . . . . .............. .. ... . . ..... . 
1 Federal 1000 volt tested condenser . ............ . .... . ... . .... .. . 
Total-with panel transmitter ...... . .... .... .. . .... ... . . .... . ... . 
Total-with hand transmitter ... ....... ...... .. . .... .... ..... . .. . 
Total-with both transmitters ................. . ........ . . .... ... . 

16.00 
3.75 
1.50 
2.00 
5.00 
5.00 
7.00 
7.50 
5.00 
6.50 
6.50 
4.25 
4.75 
2.00 
1.00 
2.00 

72.25 
74.75 
79.75' 

Outfit Complete as Listed Above With All Holes Drilled in Panel, Full Set of Blue 
Prints for Assembling and Wiring and Operating. 

$70.00 with panel transmitter. $74.00 with hand transmitter. 

Outfit Complete with BENWOOD MOTOR GENERATOR AND TUBES, 
Boxed for Shipment $155.00 f.o.b. St. Louis, Mo. 

SPECIFICATIONS. MOTOR-GENERATOR. 

Motor-Rated at Ya hp., 1750 rpm, 110 volts 60 cycle 
induction type, exceptionally easy running. We 
can furnish similar motors for any current avail
able, either AC or DC. 

Generator-The finest ever constructed for CW work. 
Rated at 200 watt capacity and will stand a 300 
watt load for 15 minute intervals. 
Has 82 segments in commutator (an exclusive 

feature). 
Generator under actual test gives following results: 

Running cold, no load .. . .. . .. . .......... .. 610 volts 
With 50 watt load ... .... .. . ...... . . . .... 580 volts 
With 100 watt load .. . . .. .. . .. . .... . ...... 550 volts 
With 150 watt load . . ......... ......... . . . 530 volts 
With 200 watt load .. . ... ................. 510 volts 

Out show. Ule ouUl' completely .. sembled W1\h 2 tubes IIJld With 250 watt load . . ... .... .. . . ... ..... . . S06 volts 
motor geDerator. With 300 watt load ...... .. .. . .. ..... . .... 500 volts 

We CaD l&fel)' "'7 Ulat the complete urut Is In a cl .. 1 by ltaelf. It II of Ule highest grade workmaDlhlp aDd material Ulroughout. 

PRICES. 
Motor Generator 

Complete as shown, $85.00. 

F. O. B. St. Louis, Mo. 
Generator only, $48.00. 

Motor, $35.00. 
We dnlre to Impress UpOD the prospective purchuer that Wa II a very rema.rll:able IIJld attractive price for this high grade equlpmeDt as 

DO upeDse ha. beeD spared In dealgD and materIals used In Itl CODltructloD IIJld the low price Is ouly due to quaDtity productiOD. 

THE BENVVOOD CO., Inc. 
ST. LOUIS, MO . 

. Tell them that you aaw it iD RADIO 
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for 160 
to 600 

meters, use 

Photograph3, % adual 
size, of "TUN IT", the 
semalional new short-wal1e 
tuning attachment. Examine 
TUNIT at any 0/ the Sor
sinc branches luted . below, 
or at your radio dealen. 

To Dealers: If 'you 
haven't stocked TUN I T 
yet, it 'Dill pay you to wire 
at once for information. 
Good profits await you in 
handling thu qUick-selling, 
sawfadion-produdng instru
ment. 

UN~ 
SHIPOWNERS' 

RADIO SERVICE 
INCCYRPORATED 

10 Wuhln~on Street. Ne. York Cit)' 

T HE SORSINC "TUNIT," when attached to your 
Honeycomb coil set, duplicates the perfonnance of 
the most expensive short wave sets; on 160 to 600 

meters, at a price any amateur can afford. It consists of a 
stationary coil and two rotors. Pig-tall spirals make perfect 
electrical contacts thruout. Black metal dials and moulded 
knobs are used. In fact, every essential is provided in high
est quality and workmanship to give you best value per 
dollar I 

Uuge.t Radio Chain Store 
Sy.tem in the World 

Use the SORSINC "TUNIT" in your present standard 
triple coil mounting. . '. 
"TUNIT" will be on the market in December. Examine it 
at your dealers or at any of the SORSINC Branch Stores 
listed below. Price $iS.OO. 

BBANOH OFFIO~ STOBES 
Plll1a4elphi& . . • ... .•.• . . .. 2006 Columbia Anuue 
BalUmore ............. . . •..•. '03 Lobe Buildinl{ 
Norfolk . • · . .... • ...... '" ... 26 Haddington mdg. 
8&9&1111U ...... ..• . .. . ... 230 Brougbton 8t .• Ea.t 
New Orleanl ... . . . . " .. 710 Maison Blanebe Annex 
PonlaDcl. Ore •• . • ..•.. . .. , .622 Woreeltn Buildinl{ 
Honolalu .. · ........ . .. ... . . • '98 BOlton Buildinl{ 
SeaUle .....• • .... . . . . ...... .. .. . . . 215 Jamca St. 

BRANOH OFnOES 

BOlton .•• . ... .. . • . .•. .• . . . 175 Commerdal Strrel 
S&n Francllco ...... .... . . •.. . .. . 2' California St . 
London ... 15 Cit7 Cbamber •• 65 Fenchurcb St .• E. C. 

You, name and adJreN on a /IOIlca,d brin,. Ihe new 
Sonine lolde, 01 latut of1lHJ,olu. 01 _If pricu by 
relurn mall. .JIblO/ulJy FREE. Send 10, /I 01 once 
b~o,e JIOfI bu) on) nn. equipment. 'Prompl moll 01-

de, .e",'ce lrom each b,oneh. 

Write for Free descriptive folder. 

Showillg "TUN/Til '" 
sla"da,.d H oll,ycomb 
trip/£' (oil '"0""""9 

Tell them tbat you .aw it in RADIO' 



APPA 

Highest Quality. 

Lowest Prices. 

Rentler QSA Coil Inductances 
Are Quality Thr~ughout 

Guaranteed Again., All Weather Conditions 

T HE coil is impregnated by an exclusive Remler process 
with a special celluloid enamel. ~ There is no varnish to 
"ooze out" in hot weather, no fiber to absorb moisture in 

damp weather. This results in 'an extremely low distributed 
capacity and an absence of leakage or shorting. The exclusive. 
Remler process of waterproofing guarantees the fiberoid strap' 
against moisture. 

QSA 
Inductances 

IIIImlHlr Mounled Unmounled 

QSA 25 $1.40 $0.50 

35 1.40 .50 

50 1.50 .60 

75 1.50 .60 

" 100 1.55 .65 

ISO 1.60 .70 

200 1.65 .75 

250 1.70 .80 

" 300 1.75 .85 

400 1.80 .90 

500 2.00 1.00 

600 2.15 1.15 

750 2.35 1.35 .. 1000 2.60 1.60 .. 1250 3.00 2.00 .. 1500 3.50 2.50 

Mounted coils are 

fitted with Remler 

"Ezy P lug" Bakelite 

plugs wit h water

proofed fiher strap. 

The plug mountings are molded by Remler from genuine Bakelite, highly polished. 
The plug terminals are slotted twice at right angles to insure easy plugging and good 
contact. All coils are wound on a substantial impregnated tube 2" in diameter with 
I" face or width. 

DEALERS :- There is an exclusive and very profitable proposition for you on Remler 
apparatus. Write for full particulars. 

AMATEURS:-Write for 32·page Remler Bulletin. 

REMLER RADIO MFG. COMPANY ., 
248 First St., 
San Francisco, Calif. 

E. T. CUNNINGHAM, 
General Manager. 

154 W. Lake St., 
Chicago, Ill. 



-for efficienc~ 

"Use de Forest equipment for ejficiency" 

NEW de Forest CW Equiprnen 
In buying Radio Equipment always specify de Forest. In that way you are assured of getting the best equipment 
money can buy, at a price no higher than is charged for ordinary equipment. You get service. You get results. You 
beautiful finish. You get value-when you specify de Forest. Remember that. There is de Forest equipment for e' 
purpose, the same high unswerving standard quality throughout. If your dealer cannot supply you write us direct. 
us help you with your Radio problems, and assist you in the selection, set-up, and operation of apparatus that best 
your needs and means. "Use de Porest equipment for efficiency." The de Forest combination receiving and transmit 
set illustrated above is composed of the following parts, which may be purchased either individually or combined in 
set shown: 

PACDlC COA8T RlCD 
IIP-l00 DeW de F_ AudJoD lIT-l00 de F_t perfect.ed 
Coatl'ol Panel deol«Ded eope· oan wave timer. RaD&e 160 
cIaIIy tor ··IIOft·· detector tubal to 600 meten. Ideal tor RadJo. 
DOW CODaldered standard. PrIce phone broadcutlDlr. PrIce COID-
116.10. plete "1.10. 1I'r-IO!L ra.nae 

160 to 26.000 meten. ''''.00. 

OT-' de F_t Mldaet J 
phone, dsJsned to work 0 
IIOW'IlII D.C. or A.C. SUpJI 
to IiOO volta. U_ three ~ 
InD8mJttlq tubes, price • 

For the best book on Radw aak your dealer or write us direct for "ElemenU of Radio-Ukgraphy," 
by Lieut. Ellery W. SIom, U. S. N. Written in Bimple, understandable terms and profusely 
illu.trated with charts, drograms and photographs. Pria $E.60. 

ATLANTIC-PACIFIC RADIO SUPPLIES CO., Inc. 
III 1111110. IT.-aA. nLAlfCIICO-CALlI'OamA 

RefI'1I M . SM"" Pruidml 
8a410 aqlD •• n--CoD8u1t1q-De~-CoD8tructioD 

N oli4noGl lMlribulDr.lor 
MOORHEAD LABORATORIES, INO. . • A·P Vacuum Tubes 

&II. W .. / ...... DwtribulDr. 
DE FOltt: T RADIO TEL . ... TEL. ('0. 
SHAW 1., LATOR CO. 
DIAMO '0 STATE FIBRE eo. . 
RBD I L BEMICAL PRODUVT!! CO. . 

Radio Equlpmeat 
. M oul.led ImulatioD 

ond • t ('.·Ior. n 
. InsulatlDlr Palata aDd VanUsheo 

Radio " DI PAf't· T I. ('fRIO CO. 
C. BRA . ·OF.. , INC . . • . . . Radio n!!ad l« JVerII 

UaAL.a. WaITa I'oa paOPOIITIO. 

-and"useA-Ptubes for efficiency" , 
A-P tubes were chosen by PAUL F. GODLEY for the supreme test of International RadIo com
munication between England and the United States. The new MAGNA VOX Power Amplifiers 
are designed for use with A-P tubes exclusively. The A-P VT Amplifier Oscillator is the tube 
used by the U. S. NA VY . In the Westinghouse receiver cabinet at W J Z, the new Westinghouse 
High-power Radio Telephone Broadcasting Station at Newark, N. J., the WESTINGHOUSE 
Company are using A-P tubes e%cluBively. In your set "use A-P tubes for efficiency," lhe tubu 
that are 1I.'Ied by thtNJe who know. 

A·P lubu a •• liulYed bl/ II,. il4dw Corporalion 01 A ", ... i ... und ... d. ,", .. , Audicm and 'kmi"" pal.nt./or amoleur alld 
tzP'" I .... in Radw """''''UftieolWII. 

The A-P V'I' AlDpUaer OecW.tor-t.he AmpWl ... 
used by the U. 8. Nu),. "Use the ,ube the Navy 
\JIIeII." PrIce ".141. 

The A-P "ecVoD aela)'-the most &eDIIltlve de
tector or spark slpala knOWD to the radio ar'. PrIce 
".00. 



This file including all text and images are from scans of a private 
personal collection and have been scanned for archival and research 
purposes . This file may be freely distributed, but not sold on ebay 
or on any commercial sites , catalogs , booths or kiosks , either as reprints 
or by electronic methods . This file may be downloaded without charge 
from the Radio Researchers Group website at http://www.otrr .org/ 

Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 


