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A TUBE FOR EVERY IF’HJ[F@F@SE

ADIOTRON VACUUM TUBES are designed for re-
ception, amplification, and transmission. There is a

tube for every purpose. Rapiotrons in your '
station are a guarantee of efficiency and de-
pendability. Prove this
- for yourself by- adopting
Raptotrons today.
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Tulie Radiotron Radiotron Radiotron Radiotron Radiotron
et U.V. 200 UV, 201 AL 2a2 U.Vv. 203 JV. 204
Fil. Current 1.1 Amps. 1. Amps. 2.35 Amps. 6.5 Amps. 15. Amps.

Plate Voltage| 15-225 V. 40-100 V. 350 V 1000 V., 2000 V.
Normal Normal Normal
Plate Current ) .045 Amps. .16 Amps. .25 Amps.
Price $5.00 $6.50 $8.00 $30.00 $110.00
Use Detector Amplifier 5 Watt 50 watt 260 watt
Transmitter | Transmitter | Transmitter

Announcement We take pleasure in announcing a change of location.
Our Boston store is now situated at 727 Boylston
Street,—in the heart of the Back Bay business section,
dlrectly reached by train or trolley. Additional ﬂoor‘
space and an increased sales force enable us to give
every customer immediate attention. This applies to
mail-orders as well as over-the-counter purchases. We
cordially invite you to visit our new store.

Atlantlc Radio Company, Inc.

727 Boylston St. Bulletin 14 gladly sent on request Branch--15 Temple Street
Boston. 9 Mass. to ahy reader of QST. Portland, Maine.




RAC-3 AUDION

Price

AUDIO

AUDION

and

RECEPTACLE

$4.50

FREQUENCY
AMPLIFIER

RADIO
FREQUENCY
AMPLIFIER

AUDION
OSCILLATOR

Full Size

FIRST UNIVERSAL AUDION o

Manufactured under DeForest Patents No. £41,387 and No. 879,632

RADIO AUDION COMPANY

90 Oakland Avenue,

No Radio outfit up to date without the RAC-3 Aundion.

"No need for buying “soft” or “hard” tubes.

RAC-3 Audions are interchangeable without necessi-
tating critical readjustments.

RAC-3 Audions are not critical to A or B hattery
adjustments.

TLow battery consumption, Filament current 0.8 amp.
at 4 volts, maximum. Plate voltage 2 to 22 volts,

Clear signals and great sensitiveness on long distance
reception.

Perfect oscillation for use in regenerative circuits,

Small size. Rigid construction. Non-microphonic. No
tube noises due to mechanical vibratton.

Jersey City, New Jersey

Maximum insulation between filament plate and grid
terminals resuiting from new type of tube and
receptacle,

No soidered audion terminals.

Maximum direct mechanical contact between audion
leads and receptacle clips,

Audion base caps and Receptacie block mouided Grade
A Condensite.

Receptacile block is desighed to permit built-up panel
construction for amplifier panel. Circuit connections
may be made from front, back or sides.

1f vour dealer is not carrying RAC-3 Audions in stock,
send attached coupon.

Mail Order Coupon

Radio Audion Company.

90 Oakland Avenue, Jersey City, N. J.

Eunter my order for........ RAC-3 Andions and........Receptacles for sghipment by return mail. Fora
ward by Parcel Post insured. Enelosed herewith is Postal Money Order for $......... ...plus 10 cents for
poatage snd insurance.

WaAME .+ ov it reriioronnsessscoaairccana seessccs Address .......... teeeceo e iaanns cicecienaans .
City . oonivnninneenen veeeien e heeees R 1
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mateurs Realize the Wireless

Opportunities that Await Them ?

How the President of the National Radio Institute Answered

this Question When It Was Put Up to Him.

You HMave Said?

What Would

Is the World’s Fastest Growing Field

Actually Going to Slip Away From Those Best Able to Cash

in Big on It?

rery Radio Amateur,

HAT was one of the questions re-

cently put up to me by a well-
known ur"horitv visiting Washing-
ton, “In your opinion,” he said, “do ama-
teurs lize the wireless opportunities
that awalt them?” For a moment [ was
stumped!  Then 1 replied. “Yes, with

just one “but” [ think fhat amateurs are
well aware of the tremendous expansion
of wireless that is daily woing on. They
realize thar it is «weeplnq the world llke
wild-fire. BUT-T do wot think that they
realize what this means to them—they do
not realive that thev can easily "ret the
rlums’ that the field offers. They *have
the jump’ on evervone else, and they
should realize now that ‘the {fastest-
growing field in the world’ besides being
‘ascinaring hobby is a2 wonderful,
upnorrumtv {illed field offering splendid
present  advantages——und  growing  so
rapidly  that the future is beyond
estimation 17 :

I wonder if many awateurs have ever
considered the fact that what is to them a
cinating E-uﬁhv is also a fascinating
;.'I(')'[Ciéi("’u. [1Hed with big opportunities
that they can easilv share whenever they
are ready to do so. It's only a short step
for them now to a splendid field that they
can put their hearts into—and offering
a bigger future than older businesses
which are overcrowded.

Big Opportunities Are Knocking---
Are Some of Us Saying ‘‘Please Go
"Way and Let Me Sleep 7’

Afrer the caller who started me think-
ing aboui this matter had left, I jotted
d.t rnon my pad some of the items which

| liad recenriv noted regarding wireless
zspansion. Oin land and on sea big op-
portunities are opening, and even greater
uses jor ﬂ’lrf‘}ﬁ'aﬁ are bt‘an found every
day. No doubt you too have read these
items, but | am going to have them

These Are Questions Which Will Interest

Mr. Joames £, S
President, National Radio Institute

printed here because I want to impress’
upon you what this tremendous expan-
s1on can mean to yvou.

When 1 rvead every day how wireless ex-
pansion is ping over the world I often
gay to myself, “Big opportunities are knock-
ing——1 wonder if amateurs realize that
they can cash in big on this growing ¥
While opportunities knock, [ wonder i
some aren’t saying, ‘Please go 'way and
fet me sleep.’” Of course, they d?‘?ﬂf

sleeping by any means, but [ wa nt @il of

them to know just how easy it is to fully
gqualify for & field which iz undeniably
filled with greater advantages than wmost
others in the world today.

Easy to Qualify
In Spare Time-—&4t Home

I want to tell you without obligation to
yourself in any way—more about wireless

(R
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opportunities and how you can take ad-
vantage of them. | would like to tell you
about . our -Institute, .which, is officially
recognized by the U. 3. Dept. oi Commerce
and whose name heads the list of the schools
recommended by the U 8. Shipping Board.
"This National Radio Institute was the origi-
nal and is foday the oldest and largest
gchool in Ameriea Leaching wireless by mail.
The government allows our graduates five
to ten points credit when taking First
Grade  (Government Ln,ense examinations.
We have graduates in almost every part
of the worid who have quickly gualified
through the special method through which
we make Wireless umazingly easy for any-
one to learn completely at home in spare
time,

These are some of the main points about
“this Institute and I am borry I haven’t room
to teil you all of them. I should like to teil
- you more about our wonderful new methods
af teaching, about our remarkable new in-
vention,: the *“Natrometer,” which each
Q‘tudent wets free, and which almost ents
in half the iime necessary to learn Wireless
thoroughly. Then too I’d like to tell you
about our free Post-Graduate Course and
about “Dots and - Dashes,” about our
Ulploma, our Relay League, Employment
Bervice, and about our special easy-pay-
ment plan. But there is not enough room
here to fell you about all these thlng's 80
I am going to ask you to write me for a
new interesting. booklet we have gotten up.

Write Me For Booklet

A little coupon is being put here so that
vou can save youself trouble in sending
Yor this illustrated booklet, “Wireless, the
Opportunity of Today.” Bv mailing this
coupon you will not be obligating yourself
in any way and no solicitor will cail upon
you. But the coupon will bring you some
mlghty interesting facts about Wireless
Opportunities and about how you ecan
quickly and easily qualify for them—sat
home and in your spare time.

Won’t you mail this little coupon at once?
Whether you are & junior Radio Amateur
and want to learn all about Wireless or
whether you are anxious to fully qualify
s0 as to rnter the wireless profession now
in one of the fine opportunities open on land
or on_sea—-write me for this booklet. All
that I ask is that you write as soon as
possible. And—-since there is no obligation
—why not write me today!

P. 83.—By the way, we are making a
gpecial short-time offer, for a strictly lim-
ited time, in which we are giving all new
students, vur complete new course in Wire-
less Telephony FREE. WMail the coupon
direct to me, today, and let me tell you
about it by return mail. Mr. James E.
Smith, President, The Nationai Radio In-
stitute, Dept. 289, Washington, D. (.

WHAT [ JOTTED DOWN

Here are the items I jotted down on my pad, showing
how wireless is growing by leaps and bounds all over
the world. Let me tell yon what this world-wide sweep
of wireless expansion means to you.and to your future.

A $20.000,000 Ameriean corporaiion has been formed
to establish wireless stations in every part of the globe.

The L. ». Merchant Marine ates over 30,000 ves.
gels. Wireless is now a necessity on ships.

‘the Chicago ‘I'ribune now receives vorcign news by
wireless, (ther papers ure t,a]lmg upon Wireless too.

Huge wireless stations ave springing up all over the
worid. Zaint Assise, ¥rance; Bnrdeaux. Ville J\nf and
Lyous  pranve: P kine, Uhaas sRteve,
Shanghai, China; Fiji islands; v’Varsaw,
these ore but a few,

Many ratleoads are calling upon Wiretess
trains and carry on communication, ‘The Lackawanna,
The Louisville & Nashville, The Canadian-Pacifie, The
Nashville, Chattanooga & 5t. Loais, are some of them.
—New ¥ork, Cleveland, Chicago and Detroit are con-
nected by an inter-city wireless service.

Criminais are being intercepted by wireless through
the Police Department of New \ork Dallas, L.hmagu
and other  cities.

Brokers. Bankers., Mevrchants, Manutauturers and
other busginess cuncerns are vallmg upon wireless, John
Wanamaker, Goodyear Rubber Co., Standard il Co.,
New York Stoek Hxchange, are only a few.

Farmers are getting Market and Weather reports
dajly by wireless in all sections of the cuuniry,

New wireless stations are springing up in every part
of America. Belfast, Maine; Cape May, N. J.; Bast
Pittsburgh, Pa.; Sap Francisco, Gal.; Helena, Montana;
beattle, Washington; Mobile, ‘Alabama—these are but
a {e

’l‘he Aerial Mail Serviee of the Post Office Department
aiready has 12 vadio stations in operation. .

The Jupanese ure econsirieting a powerful stalion
in the Orient. .

A hig new wireless service is being established be-
tween Hngland and France.

Tha Federal Telegraph o, is establishing a2 complete |
chain of siations on the Parific Coast,

Messages are sent from the Philippine
Washington (10,000 miles) in & minutes.

Daily wircless serviee between the United States and

Istands to

= R o

Japan is an full cporation—%t, Johns, Newfoundland
is operating a iarge sevviee, ) B
Danzig, in Burope, is carrying on furge wireless
operations. . . .
Three iremendous stations are Qperatmg om L.:mg
Island @i Easthampton, Port dJefferson, and Hast
Monches.

Sonth America is planning to esiablish a chain of
statxons at Rio dJe Janeiro, Asuncion, Buenvs Ajres
and Montevideo.

One single American concern offers wireless com-

munication between the {Inited States and France, Hng-
Finland,

jand, Germany, Worway, Denmark, Sweden,
Poland., Homolulu and dapan,

And these are only a few
of the examples showmg
how Wireless expansion is
spreading over the whole
aarth. [t brings vou amaz-
ing opportunities—and you
can now easily grasp them,

|
|
|
|
|
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Mail this Coupon Today

Mr. James E, Smith, Pres.,
National Radio Institute,
Dept. 289, Washington, D. C.

Send me your FREE book,

sea position

“Wireless, the Opportunity

of ‘Poday.” Tell me uboul

vour Institute snd your

special short-time offer. E
Name e e e e eseaeenae e E
Age....... Qeeupation, ... oo . ‘e E
Address Cheens Cenene i iaeaTaiaes e Ve
Ciky. .. .. Cevavaean P - 2 % 7 }

iand position.
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Pacent Universal Plugs
ARE READY

@

R L) PisE o],
auognauﬂogon

U. 8 Goverm
mant Standacd

Price—$2.00

THE PACENT UNIVERSAL TLUG is the first plug to be designed especially
{or radio work—It is not a mere telephone plug or hasty improvisation. This plug
is unique in the radio field; 1t 1s supreme among plugs; it is original. Obviousiy,
there will be imitations of the PACENT UNIVERSAL PLUG, but the basic
patents covering the Pacent construction precludes anyone {rom making a plug
that is equally as good and as simple. Furtherniore the broad patents covering
the PACENT UINIVERSAU PLUG will be {ully protected and any infringer will
be prosecuted.

THE production of PACENT UNIVERSAL PLUGS is now such as to take cate
of all orders, large and small, as rapidly as they are received. Immediate ship-
ments are made right from stock.

WRITE FOR DESCRIPTIVE MATTER

BULLETIN P11, describing the PACENT UNIVERSAL PLUG, as well as other
literature describing “Pacent Radio Essentials” will bhe mailed to you on receipt of
five cents in stamps. Your radio dealer will be pleased to show you the “Pacent Radio
Fssentials”.

DEALERS—Have you our new proposiiiong

Pacent Eleciric Company, Inc.

Louis Gerard Pacent, President
Builders and Specialists in Radio Equipment
SOLE DISTRIBUTORS OF
Wicony's Compiete Line of “EHventual” Apparatus.

Druo-Lateral Colls, Pacent Plugs, Seibt Condensers
Standard VT Batteries, Dubilier Condensers, Rawson Instruments.

&pecial Distributors of Brandes Phones
150 Nassau Street, Berpiepbone o New York City
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A Magazine Devoted Exclusively to the Radio Amateur

Simplified vs. Three-Circuit

Regenerative Receivers
By Paul F. Godley

% UUTTE g little is being said just now

abont simplification of regenerative
receivers,  and several such are
being n‘fered by~ varlous ones,
Aetivity in this direction gives rise
to several questions of importance and
worthy of answer:

What are the advantages of & “zimplified
regenerative receiver” for cither damped
or continuous wave rveception?

What are its shortcomings?

Whai will it do that the conventional
regenerative receiver will not do?

What will the regenerative veceiver do
which the simpler receiver cannot do?

Are all the controls on- the regenerative
receiver necessary?

Is a simplified receiver which does not
sacrifice

gensitivity and- selectivity now
possible? _
‘What would he the effect of the general

use of any of the simplified types of regen-
erative receivers offered?

Would I be willing o sacrifice a deal of
sensitivity and selectivity in exchange for
the ability to pick up stations with less
«tfort und without requiring an under-
standing of the principles on which re-
celvers operate?

The. first receiving tuner was a single-
alide tuner, and therefore a wuni-control
receiver, It gave little {reedom from in-
terference as compared to the two circuit
receiver in various forms which replaced if.
There was no thought of again using a
single-siide tuner in preference to the two-
eircuit veceiver, notwithstanding that the
two-cireuit reoelver introduced two new
variables—the tuning of the second cirenit,
and the coupling between the two circuits—
because, by the use of a second *u‘cuxt

goupled to the antenna circuit, we have in

offect provided ourselves with a veceiver
from which the greater portion of the re-
sistance of the antenna has been eliminated.
This is highly desirable, since the lower
the resistance of a eircuit the lower its
deerement and the greater its selectivity.

The Secret of the Regenerative Receiver

Fatterly, the advent of the audion and
its exploitation has made it pusmble to
still iurther greatly increase selectivity bv
the addition of a fourth variable which is
used to bring the plate circuit of this re-
markable little pelay-detector into reson-
ance with the secondary (grid) ecircuit.
And thus we have the best type of regen-
erative receiver— a receiver which ecarries
sensitivity and selectivity to very remark-
able extremes.

The proper “association’” of the grid and
plate circuits of the sudion by tuning to
resonance, or by coupling the two in such
manner that their mutuality brings about
resonance, will set up a constant repeater
action and result in the continuous flow of
an alternating current (oscillations) in the
system. These oscillations will not be set
up until all losses of the system have been
oifset. ‘That is to say, the impulse which
is passed from the plate circuit back into
the grid circuit via the coupling between
the two must be a stronger impulse than
that initial grid eircuit impulse which {(by
virtue of the repeater action of the audion)
zave rise to the plate circuit impuise. These

eonditions having been met we have a gen-

erator of continuous waves, & system which
has no decrement. It is then easily under-
stood that, as the association of the input
and output cireuits of the audion becomes
closer, those losses which give rise to decre-
ment {lack of sensitivity) are being offset
io a greater and greater degree until, final-

ly, they are offset entirely and the decre-
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ment falls to zwro, and continuous oscilla-
tions start. And when the adjustment is
ﬁuch that the system is “puised” and ready
to “hreak into oscillation” it is in the wmost

2

witive cond . for the wveception of
damped wave signals (spark, telephone,
wte.)  Conversely, when in the oscillating

vondition but poised almost ready to break
into the no -mullaf'ng &fate it is in the
Host nsilive ¢on ] tion
of conbinuons wave ufﬂ'ﬂL‘LlS by the heter-
udvne or “bheat” method.

Simplified Regenerative Receivers
~The secret of the regenerative receiver
les in the saompleteness of control which it

affords. This completeness of control is ag
desirable for continuous wave as fur
damped wave reception. With a well de-

: regenerative receiver
‘poigse’” the eircuits “on the

signed  three-circuit
it is po ble to *
urize
ltV of &

ihuq insuring sem]tlwtv cmd selectiv-
poorly

1 degreee not to be found in a

two

single or
circuit regenerative tuner, because, as will

designed receiver or in a
be pointed out, neither of the latter
afford :ﬁumplete control.

When the three-cvircuit regenerative re-
ceiver is vperated strictly as such, the grid
¢ircuit is in eontrol, TFhat is Lo say, the
ndture of the impulse which may exist in
; vid circuit determines the ‘nature of
the zignal receiver. Impulses which exist
in the antenna may or may not control the
grid circuit. In most cases there are many
impuises in the antenna which do not per-
ceptibly affect the grid circuit while at the
same time there lb. let us say, one impulse
which does aifect it. Perhaps this may be
Letter understood by sn examination of the
following:

{1) BDue to ifs disposition, its size, and
its decrement the antenna iz greatly
susceptible to forced oscillations of fre-
quencies different from that to which it is
tuned,

(2)

can

The secondary circuits, on the other
hand, sre susceptible to “off-tune” impulses
in a decidedly minor degree, for the decre-
ment of the s»eu)ndary may be brought (for
spark) to a very low value,

(3% It must be understood that as the
energy which may exist in the secondary
is mereaxcd the reaction of the secondary
upen the primary increases, thus decreasmg

’t‘lh-m» S

September, 1921

the sharpness of rvesonance between the
two. Regenerative amplification yreotly in-
PrEages the energy in the secondary eir-
cnit, and, it sharpness of resonance is to
be mamtamed coupling between primary
and secondary wust be smaller. We might
:ay then that by virtue of the regenerative
jion the secondary circuits are further
removed from the source of dlsturbame,
for these smaller couplings (2¢7 to 5%)
render them very free from off-tune im-
pulses, and in addition reduce the per-
centage of the amplified energy lost by
transier to the primary or antenna circuit.
Thus the greatest degree of gelectivity and
the greatest values of energy available for
the production of signals are simultaneous.

Maximum strength of signals ut)talnable
on the best fr"pe of three-cireuit v
ative receiver averages about 70% ntrong’er
when atmospherie strays of a medium order
prevail, and about 559 stronger during
periods when strays are at a minimum,

o

Hu',i

than best signals obtainable on a simpler
type of regenerative receiver such as
shown in Figs, 1, 2 and 3.

It is more difficult to make accurate com-
parison of the selectivity of the two types
of receivers, but a fair idea of this may
be given by an account of comparative

performance during operation. For ex-
ample:
{a) During steady static of medium

afrength while receiving a small radiophone
set 15 miles distant on a wave length of
210 meters, lost words averag‘ed 2 out of
% on the three-cirenit rveceiver; 4 out of
5 on a receiver using circuit shown in Fig, 3.

{(b) During steady static of medium
strength while receiving spark set 85 miles
distant on 200 meters lost lefterq averaged
& out of 10 on three circuit receiver; signal
ouly occasionally audible on receiver using
cirenit shown in Fig. 3.

{¢) While veceiving small W, szet
ahout 30 miles distant on 220 meters with
rewiver using' eircuit uf Fig. -:., reception

,ai,atlonﬁ 15 miles distant Worklng on 800
meters and by amateur station & miles
away working on 260 meters; whereng, re-
ception was accomplished with great ease
on the three-circuit receiver.

The ohservations ahove were made on an
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antenna which has a resistance of about 7

ohms at 260 meters by quickly »wxfchmg'
antenna and detector from one receiver to
the ufher Observations were checked by a

Receivers That Cause Interference

The comparatively poor showing inade
by the simple types of regenerative pe-
ceivers is due to the impossibility of gecur-
ing completeness of eontrol over their
energies. The grid of the audion is either
directly connected to a point of high
potential in the antenna or very closely
coupled thereto, under which circumstances
it is liable to intluence by all impulses
which exist in the antenna. To be sure
the decrement of the whole system is
qnutlu reduced by virtue of the regener-
ative action, but it is impossible 1o take
full aavantaqe of this action, particularly
when sirays and interference are being
dealt with for there is no gradual approach
to the point of vero decrement to he had
after the circuits have been, brought wneur
it, since the grid ia l;emg continually
“shocked”. Such “shocking” of the grid
renders the system unstable and placeq &
very considerable amount of otherwise
available amplification and increase in
selectivity bewond reach. 1In fact, when
static and interference is heaviest signals
may bhe read with greatest ease when re-
generative adjustment iz well removed
from that which gives loudest signals be-
cause when it is in a more sensitive con-
dition it is being vontinually “shocked” into
instability. This is true of the three-circuit
receiver to a far lesser extent.

The lack of control found in the simpler
regenerative eircuits is equally disappoint-
ing for both damped and undamped wave
reception. Rtability of circuit for the ve-
geption of the (W, calls for an adjustment
such that, we mlght say, the demement be-
comes qulte negative. That 1is, having
passed the point of zero decrement and
continuous oscillations having been set up,
the system instead of wasting energy 1s
producing it. The energy thus produced
in the direct coupled circuits, in great part
exists in and is being rudiated by the an-
tenna! Such direct coupled eircuits have
been used many times for telephonic com-
munication over distances of 1000 feet
(‘““Applications of the Audion”, QST,
September, 1916) and for telegraphic com-
munication over distances of several miles.

Efforts toward the production of a simpli-
fied receiver give expression to a hope which
has long been alive in the breasts of radio
engineers. ‘This hope persists because of
a very natural desire to get things down
to their simplest form and most of all, per-
haps, because wost radio operators have
failed to found themselves in the basic

prineiples which govern the aetion of
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resonant civeuits. [ do pot soon expect a
satisfactory vealizaticn of this hope and I
am tempted to compare veceivers to auto-
mobiles  which would he vather sorry
mechanisms without ciutches and brakes
and gear-shifts and timer controls and
throtties—with only switches for turning
them on and wheels with which to steer
them. Rlectrically m‘lven autos are like
that, and on the upen voad they always get
the dust

The forward step taken in the adoption
of C.W. transmission as a worthy goal f{or
all should not license a disregard of for-
vvmd steps previously taken. The wright
simplified receiver wiil be a real advance.
Freedom from hndy -capacity effects and
the provisicn of verniers for fine adjust-
tent control materially simplify the ad-
justment of the three-circuit regenerative
receiver and overcome the prmclpal diffi-
culties  encountered in conneection with
C.W. reception while the maximum of sen-
sitivity and selectivity is retained. 1t is
pussible to build such a receiver,

To Relay Leaguers the interference prob-
Jem is the most formidable one and calls
for all that ingenuity can provide toward
its solution, 'The little of time or trouble
saved to the practiced operator in the ad-
justment of the simpler circuits wmay be
lost many times over due to interference,
and the simpler circuits incredse dnterfer-
ence. Some governments jforbid the uge of
receivers which radiate energy.

{ We believe it is established as a fact that
the utmost in selectivity and sensitivity is
obtained on the three-circuit regenerator,
and that any simplification of circuit here-
tofore propmed represents more or less
of u sucrifice in_these two qualities in favor
of simplicity. However, in the case of the
eireuit of Fig. 1, which will be recognized
us that of the set described by Mr. J. L.
Reinartz in June QST, and confining the
case to the veception of C.W. ‘.1g~nals, we
believe that the gain in ease of adjustment,
which is remarkable in this set, considex-
ably more than offsets the losses in selectiv-
ity and sensitivity, which lossses seem less
than in more common simplifications of the
Armstreng circuits. Prominence was given
the lafter set in QST because C.W. has
suffered in its expansion for lack of a re-
ceiver that would more readily pick up un-
damped signals, and in the belief that such
facility of operation truly more than offgets
extreme selectivity and sensitivity when
the latter are coupled with complexity of
adjustment, which is particularly evident
in the case of C.W. reception.

Another article by Mr. Godley om
“How to Understand and Operate Regen-
erative Receivers” will appear in an early
issue—Editor.]
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Overheard By The Old Man’s Son

By R. K. B.

QU folks have had a fine time with

The Old Man and his Roiten Stuff,

and the Old Woman whenever ahe

breaks out, but say!-—theyre not a

patch on my kid brother! He's only

ten, and he doesn’t know much about this

’radlo business, and he bhasn’'t much more

use for it than I have; but—well, wait till

1 tell you what i heard him say to his chum,
a few davs ago,

eSS SR
DY\N MEAN YOUR MO?RER:&
S GONE-. N mrr,. TOD T

Md you ever hear two kids talk? Real
kids, I mean—and talk about radio, when
they don’t know wmuch? As I say, my
brother is only ten and he hasn’t much use
for radio. He and this other kid came along
from school and sat down on the porch step.
They didn’t know I was in the hammock
and I kept still. I heard him say “Every
man needs a home and home comforts.”

“You're darn right,” said the chum.
“What’s that?” as a spark started up.

“There goues that blamed thing again,”
‘xaxd my brother.

t cher goin’ to do about it?,” says
the other kid.

“l 'dunng, Guess I'll go be
The {Hd Woman gets over it.”

“The Old Woman! D’ youm
mother’s gone in for it, teo?”

a pirut till

mean your

“Sure. That's her, now. Bhe's & mem-
ber of the A.R.R.L. 'n'ev'rythin’. Listen to
that! Wouldn’t it make yon sick? Daa-da-

da-da,-da-daa,-daa-da! Gosh!”

“What's the Old Man say about it?”

“The Old Man? Gosh, he's got it worse’n
she has, He don't falk‘any more. When
they sit down to the table he chews dote
and dashes in his meat, an' she hammers
on her plate with her fork. ’F anybody
tatks they both say ‘ch-sh-sh’, an® then they
bang away harder'n ever.”

“Gee! Tough Juck!”

“Yeah; an’ then if I start to pound on

my plate they both jump on me an’ tell
me I ain’t perlite—it’s very rude to make
noiges with your knife an' fork.”

“Huh! Darn tough luck.”

“Yeah, 1 zpoke to the Old Man abount
it last week, an’ told him I thought it had
gone Lar enough, but he says he likes ¢o
think him an’ the Old Woman—only he
didn’t call her that—has the same int'rusts.
‘"N’ then,—aw, chee!” He heaved a deep
sigh and then he savs—and you'd think he
was fifty,—*“When I was a little feller--of
course that was a wood many TEATS 090,
now,—they used to spell words, an’ [ vould
web & lot of i, but now—*‘dax- da-dasa, Jaa-
daa-da’ Gush! It doeg vile you!”

They sat still for a few wminutes, and
then the other kid says “*You might come
over to my house n' live till they get sen-
sible .ﬁgam

“Yeah, I «'pose I might, but you see there
has to be someone to look after the baby,
when he hollers. Oh, @:rhee! He had a
great time last night; he sat down on one
of The Old Woman’s storage batteries, and
the wires had peeled, an’ he had his thumb
in hm mouth,  She \tarted the thing wgoin’
an’ the kid got a shock. Gee!l You'd ought
to heard him yell!”

“Aw, you -'ant get a shock from a stor-
age hatcely

“Yer can sol”

“You—can—not! My brother says so.)

“All rlght, maybe you can’t on his, but
vou come ‘n’ try it in our house, that’s all
I wot to say. 'Well, then he done semethin’
to upset The Old Mar’s things, an’ when
he come in an’ went to work to put dots
in the air with his friends, it wouldn't work.
He says somethin’.—all 1 could get was
‘Rotten’, 'cause he had chewin’ gum in his
moubh,—but The (0ld Woman says, ‘You
must "ot use such un-yawalu langwuige
before the children,” an’ he comes back w1th
‘What gort of a ecoil do you think you Te
usin’ just now, anyway' 'l talk ag I
want!” Gee! To bear 'em you’d think they
was all bugs.”

“‘Bugs’? Aint that what they ave, any-
way?”’

They sat for a wminute, and the ather
frid picked up some pebbles and started
tossing them about as he azked, “How late
do they keep it up?”

“Oh,—till about—-I dunno. [ go to sleep
after {'ve put the baby to bed and done my
fessong; an’ they're at it then, Him an’
her has sots in diff'rent parts of the house
an—Hev!! Twook out!! Don't chuck that
stone thai way! Cam’t ydbu see all them
wires «trmgm away frum the winders?
You hit one ¢’ these an’ somebody "1 be
givin® vou H-2-1."
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“Givin’ me what?”

“H-2-I., Don’t you know how to swear

t?’!

“f did n’t know that was swearin’. 1f
H-2-1’s swearin, what ‘s H-2-07”

“Aw, you're only a kid, you don’t know
nothin’, H-2-O—why, that ’s—that’s—well
vou are too young for such things. An’
it ain’t right I should tell you what that is.
You want to forget the ome I said, too.
You see, kids of nine is too young for the
way us men talk—QREK!”

“Fh? Well, I heard my brother talkin’
about 2 D M the other day; is that
swearin’7”

“Nah!” in a superior tone. “You put
the number Ilirst—that’s some fat-head’s
eall.”

“What ’s a call, anyhow?”

“Why, don't you know what a call is?
Giee, but you ‘ve a dummy! It’s a Calll”

“Oh, well, my brother, he was workin’
on his thing an’ he yells into a big—s big,
big—thing,—-he yells ‘What s your call?
an’ then he starts his big wheel goin’—like
vour Qld Man’s—an’ he makes daa-da-daa-
da, just the same’s your mother. Then he
vells at the-—the thing again, an’ says
*How did you get me that time? n’ w'
mother come in an’ she says *If you don't
stop that noise you gotter go out in the
barn’.”

“Oh, vyour brother 'z tryin’ a talkin’
machine, is he? We 've gone back to Inter-
national Morse as being more satis-factory
for gen’ral pur-poses.”’ {You'd have

(1D BROTHER !!
CoME HEQE AND PUT
LTHE GABY TD BeD!
_GAC

thought it was the Old Man himself talking
to hear that.) Presently the kid exclaimed,
“Do you know what I'm goin’ to do? I'm
goin’ to make one o' those Four-Step
Audotime Amplifiers an’ I'm goin’ i put
a hammer an’ a bell on it, an’ every time
you hit the key it's goin’ to ring an’ wake
everybody in the whole house. Then may-
be they'll stop.”

“Gee, that = Some ldea, that is!”

“Yeah, It’s goin’ to be ferce. (Aw,
home 's a heck of & place!) An" when §
get the bell an’ hammer fixed, I'm goin to

w
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put up a arial a mile Jong, Then I can be
heard all round the world.”

“Naw yer can't!”

“I can so, too! It'll go round so fast I'll
hear it in my receivers a minute after I
send it.”

“Huh!

You're crazy.”

AT'LL Go ROUND |
SG FAST WL~

o HEAR T IN MY
) RECEIVERS A

s Hoal Yot
\
-BuX- .

“Think [ got a short circuit somewhere,
do you? You wait and see.”

“What do you mean by short circuit?
Is that some more swearin?”

“Naw, little boy, it's only another way to

say vou got a screw loose.”

“Oh! I'll say that to my brother to-
night. Do you s’pose he 'll call me 2-H-L??

“He may call you a lot o things, but
2-H-L is a call.,”

“What wus it you said, then?”

The kid shook his head; “No, I said you
was to forget it—you're too young. Aw,
there’s that darn kid yelin’ again, an’ the
0ld Woman’s still at it. So long, see yer
termorrer.”

If this thing keeps up in our house I'm
afraid I'll get bit by the Bug, too, and then
only the baby and the cat will be left. The
baby hasg begun already for he says “Daa-
daa-daa’ now,

What do you know about it?

Ist District Calls Changed

N July 1st all three-letter calls in
O the First District were changed. It

seems that after the two-letter calls
were allotted a series of three-letter ones
was started using the letter A as the wmiddle
letter, instead of as the firsi letter, us is
regular practice. When this zeries was
exhausted the next orne had B as the middle
leiter, instead of the first, ¢te. 'The change
in three-letter calls has beeun made in order
to correct these errors,

By memorizing the following little sys-
tem it will be easy to figure out what any
old friend’s present call letters are, or,
hearing a sirange eall, to figure vut what
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it uged to be, from which the QRA can be
determined in the eall book:

Calls 1AA to ITWZ are not changed. Calls
1AAA to 1WAZ have the first two [etters
iransposed, For example, old IRAY is
now 1ARY. Now notice that in the errone-
ous way in which the calls were first issued,
the combinations having the cowmmon letter
A had to conclude at 1WAZ, calls beginning
with X, ¥ and & being specials; but when
corrected by transposing the A to become
the first letter this difficulty no longer
hoids.  Conseguently the calls TABA io
10BZ have heen appropriated to ll in this

QST
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blank at the end of the A seale, and this
throws the middle letter of the rest of the
B system three letters behind. Therefore,
calls 1IDBA to 1WBZ have had (1) the
first two letters trangposed; (2) the re-
suiting middle letier slid back three letters
in the alphabet. For example, old 1GBC
is now 1BDC. Similarly, the calls 1ACA
to 1FCZ were necessarily appropriated to
fill in the blank, now twice as large, at the
end of the B scule, and this throws the
middle letter of the vest of the € bunch
six letters behind, For example, old 1GCN
ix now {CAN.

Transatlantic Sending Tests
By The Traffic Manager

HE Operating Depariment wishes to
announce that the second attempt
to span the Atlantic Ocean will take
place December %th to 17th, in-
¢lusive. Until the complete Hst of

transmitters is known the exact time can-
not be given, but the tests will start about
% p.m. Fastern Standard Time and econ-
tinue until sbout midnight, giving each
transmitter a {air chance to accomplish
this aimost unbelievable feat.

In vrder to have only the very bess and
most far-reaching transmitters in this test,
preliminary tests will be held November
7th to the 12th, inclusive. The preliminar-

jes will be over land and probably will

gpecify that 1000 miles air-line must be
covered in order o qualify for the [inals.
Details will be announced soomn. )

Mr. Phillip R. Coursey, B.Sec,, F.Inst.P,
AMLE.E,, assistant editor of “The Radio
Review” (London), will have complete
charge of the receiving stations in Eng-
land and other countries where amateurs
will listen for our signals. Should we be
successful in our attempts, Mr. (loursey
will decide the winners after he hax ve-
veived all the data from his receiving sta-
tions. It was thru the untiring efforts of
Mr. Coursey that we received the splendid
co-operation of the English amateurs in
the tests of last February, and Mr.
Coursey assures us that they are keen to
try it again,

Whether or not we shall have prizes
vests entirely with our manufacturers and
dealers. If the fascination of this idea of
getting ’cross-seas is such that they wish
to donate apparatus to be given the win-
ners, we will be glad of the opportunity to
give them full credit and announce their
prizes in this magazine.

Fellows, our good old A.R.R.L. i3 calling
to vou amateurs with your excellent trans-
mitters, inviting you to enter this contest

in the name of good sporitsmanship #nd in
the interest of the advancement of Amateur
Radio. We know you will answer as you
have in the past. We want the Atlantie
cean zpanned on schedule by an amatear
station and we want definite proof that it
has been done. Full credit will be given
the amateur or engineer who has anything
to do with the transmitter that succeeds.
The only requirements are those of the
.S, Radio Communieation Laws. The

and the wave length iust be 200 meters.
The laws permits transmission on waves
below 200 meters but since the English sta-
tions will be tuned for reception on 200,
we ask wou to use that wave.

This announcement is for the purpose of
getting entrants, If you have a good DX
transmitter or contemplate having one by
November &th, then send in your name.
Applications will be accepted up to and in-
cluding October 12th, Use the form below,
or make up one similar theveto if you wish
to avoid mutilating your copy of QST.

Traftic Manager, A.R.R.L.,

1045 Main St., Hartford, Conn.
Please enter my station as a transmitter
in the Transatlantic Sending Tests, Decems-
ber 8th to 17th. [ will be veady to {rans-
mit in the preliminary tests on November
7th to 12th, and if I fail to cover the speci-
fied distance in the preliminary tests I shall
relitnquish my rights to transmit in the final
tests.

Name tCall Lettersao. —

Htreet. ety 200 S£AT0 . cimecssne -

Power of transmitter

Type (CW or spark)

Greatest distance heard (give three
records)
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The Static-Puncturing Contest

TR Traffic Manager certainly picked
a peach of a night for our mid-
summer night’s party! He picked
the right kind of weather for our
Transcons, and his intent this time
was to give us plenty of atmospherics so
as to actuaily see whether spark or C.W.
was the better in bumping thru. But he
went too far, as the night of July 19th was
marked over almost the whole country by
bad storms, violent electrical dlsplavs
being the rule. o bad was it that in the
eastern half of the ecountry one could not
git in in safety and most of the wang
abandoned alil hope of participating.

L5E Tis
STATIC wull
ANY WORSE

(a4 m?uw BE

We are disappointed, then, in our hope
for stacks of returns that upon analysis
would vield scads of data on the relative
merits of spark and C.W. Only {fourteen
reports were turned in and nothing remark-
able wagy duumplwhed most of the copy
being very “ragged.” Beecause of the small
number of reports we publish them all
in order that they may be studied at leisure
and any posmble lessons learned. In the
dope below we list first sparks, then C.W.,
and under cach head we present drst the
station heard, its distance in air-line miles,
and the percentage of the message correctly
eopied.

Edmond Bruce, Washmg’ton D

__ Sk S LW
3XF 5 1009 AL 650 /11
2ZL 250 1009
4GL 540 7/138
8§DE 300 Too siow
1740
Kruse, Washmgton, D. C.
‘___»u_apk. oW,
88P 175 1009 {None)
4. V. Wlse, Walnut (Jrove (‘al W
JDA 6()0“7 9/10 (None)
80H 207 R/10
620

13
A. Rechert, New York.

P pk C.Wo
"JU 8 2/11 (None)

4. B, Mannnn, kaah Cal.

Spk. W,
64X 1256 100% 6EN 500 100%
TDA 150 100% TEXF 450 1009

575 950
. P. Rankin, Jr., Macon, Ga.
,*“’[L’k.m..n.wm._m_ﬁ,,m__w LW
{Nonej iGL 1‘70 100%
T. A. Reid, Springfield, Ohio.
Bpk. cw.,
8SP 200 1009% 4GL 500  6/13
8DE 180 100%
9XI 00 3/11
77777 1530
C. Radoslowch, Arlmgton, Mass.

Spk. . A

(l\lone) ‘“’ZL 185 3/11
K. B, Warner, at Lake (;oventry, Conn.

Spk. CW.
1ZE 100 100% (None)
ETMWedemever, Ann Arbor Mlch )

Spk. CW.

- 9ZN O 200 2711 2ZL 550 100%
RSP 280 100% SDE 135 100%
%0 685
Watts, Clear Lake, Iowa )

‘wk _CW.
aLC b0 11712 TOZL 10&5 711
90E 425 7/ &8DE 600 8/11

775 1()25
R. H. (. Mathews, Chicago.

Spk. CW.

SXFEF 600 Nil 8ZW 3885 Nil
BSP 425 Nil 8DE 32 1009
9LC 275 1/12 9X1I 350 4/11

"1300 1060
3. P. Weirick, Loudonwlle Ohlo
.. Spk. - CwW.,
9ZN 200 7/12 AGL e76 100%
1ZE 600 Nil S$DE 50 100%
1AW 500 4,10 8ZW 100 4/18
SXF 310 3/10 9XI 650 1/11
8SP 125 9/12 —

e 1475

1825
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H. P. Maxim, Hartford, Conn.

_ Spk. 4 C.W.
{None) AL 350 Nil
2ZL 100 100%
sDE 450 1009%.

400
Drawing conclusions from these few re-

ports is a precarious business, but we will
do our best. As between classes, C.W.
signals covered a veported total distance
of 10,320 miles, as against 6063 for the
7[)21!'1{5 This takes no account of clean-
ness of copy, in which honors seem to be
about even., Mr. J. P. Weirick, 8AGZ,
Loudonville, Ohio, copied signals from the
greatest total number of miles, 3300, and
accordingly is adjudged the winner of the
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contest in this respect. He has to his
eredit the highest number of spark miles,
1825, and is second in C.W. miles, first
pla(‘e in which goes to Mr. D. E. Watts of
Clear Lake, Iowa, whose figure iz 1625,
This, however, mcludes the reception of
271, at 1025 miles, in which only 9% cop
was made. 2ZL was the best-heard €.
station, reported 5 places totalling 2110
miles; 8DE second, 7 places totalling 2040
nu]es, 4GL third, 4 places totalling 1935
miles. B8P is the only spark reported from
more than two points, having a total of
1205 miles from 5 places

This is one time (.M. Static slipped it
all over us. The data are inconclusive but
from such as they are it is evident that
C.W. had considerably the bhetter of the
contest.

Portable Wave Meters for Short Wave Radio

By R. T. Cox, Assistant Physicist, and
8. Kruse, Associate Elecirical Engineer, B8ureau of Standards.

HIS paper represents the accumu-
lated ohservations of the past haif-
year on the various kinds of wave-
meters submitted for test to the
Bureau of Standards at Washing-
ton. It is probable that no laboratory in
the country sees and handles such various
types of wavemeters as does the Radio
Research Laboratory of this Bureau, and,
for the most part, commercial and ama-
teur instruments alike give evidence of the
fact that their designers, usually without
any need and often with great diligence
and ingenuity in the face of obstacles, have
violated one or more of the basic require-
ments that should be fulfilled in the con-
struction of & wavemeter. Although these
requirements are dquite gzimple they may
easily be overlooked by anyone who has
no apportunltv to_compare different types
and it is with this in inind that it is
thought possible that this discussion may
be of use to amateurs, based ag it iz on
observations of fairly wide extent.

The parts of a wavemeter are a variable
condenser, a fixed inductor, and a detecting
device of some sort., This statement takes
no account of wavemeters which have a
fixed condenser and & vwariable inductor,
nor will such wavemeters be discussed in
this paper except to call attention to the
disqualification which they possess in the
fact that every change in the inductance
must necessarily cause a change in the
eoupling between wavemeter and generator,
thus producing changes in current in the
wavemeter circuit which have nothing to
do with resonance.

The condenser may first be considered.
It will be well at the start to eliminate
esrtain large classes of condensers whose

construction makes them unfit for use in
wavemeter circuits. Variable condensers
which make use of other dielectrics than
air and condensers whose capacity is varied
by a screw which changes this distance be-
tween the plates, however serviceable they
may be for furnishing a variable capacity,
will not retain their calibration and are
therefore entirely untrustworthy for the
measurement of wave length., This process
of elimination leaves only air condensers
whose capacity is varied by changing the
overlapping area of parallel plates, the
usual type of variable condenser. By no
means all condensers of this type can be
used in wavemeters. A wavemeter con-
denser should have fairly heavy plates,
rigidly held together with ample tie rods
and nuts, zpacing washers of larvge di-
ameter and sufficient thickness, liberal
eone bearings, and wunimpeded iraverse
through 460°. Particulars in which vari-
able condensers commonly fail to meet
these and other necessary requirements
are: flimsy plates, kprlng-ﬁupported hear-
ings, extremely close spacing of plates,
plav of the shaft in its bearings, contacis
made by brushes wiping on movable parts,
stops to arrest the rotating plates and jar
them out of line, shifting scales or indices,
and faulty workmanship which allows
short-civcuiting at some paris of the seale.
In general, anything that allows a capa-
city x,hange without a change in secale
reading or a change in_ reading without
a capacity change destroys the usefuiness
of a condenser for wavemeter purposes,
Shielding of the condenser is not necessary
but is desirable. Condensers whose mov-
able plates are symmetrically placed with
respect to the axis, or which have a

T TTYRAV $51
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counterbalance or a lock for the movable
plates, will stand transportation better
than condensers which have none of these
features and are therefore to be preferred.

The coil may next be discussed. The re-
guirements of a wavemeter coil are: first,
that its inductance be such that with the
condenser used it can cover the range of
wave length desired; second, that the re-
sistance and effective capacity be low;
third, that inductance, resistance, and capa-
city ull be constant. Let us start with the
first requirement which has to do with the
range of wave lengths. See Fig, 1. It is

FiG *

well to restrict the part of the condenser
scale used for wave length measurement to
the angle between 15° and 170° on a scale
graduated in degrees or between & and 95
of the scale is graduated in hundredths.
Since the capacity at 170° or 95 hundredths
will aimost always be more than four times
the capacity at 15° or 8 hundredths, the
wave length with any one coil at the upper
end of this region will be not less than
twice the wave length with the same enil
at the lower end. This will make it
possible with a single coil to cover the
range from 175 to 375 meters, which is
probably the range which will be required
by amateurs.

The following table gives the number of
turns vequired for a single-layer coil, 4
inches in diameter and 1 inch long which
will cover the range stated with each of the
maximum capacities most general among
commercial condensers bought by amateurs.
It will be noted that the size of the wire
andn the spacing between turns arve not
specified. The inductance is nearly inde-
pendent of the size of wire used, and the

spacing is controlled by the number of
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turns and the length of the coil, which are
both stated. The length, 1 inch, refers, of
course, to the length of the actual wind-
ing, not to the length of the core.

A Wavemeter Coil for the Wave Length
Range 175-375 Meters

Diameter of Coil: 4 inches. Length of
Windings 1 inch.
Maximum Capacity Number of
of Condenser _ Tuarns of Coil
0.0005 pf. s
0.0007 uf. 20 ‘.
0.0010 uf. 16

The second vequirement stated for the
coil was that the resistance and the effective
capacity be kept low. The -desirabilty of
keeping down the resistance will not be
guestioned. The reasons for keeping down
the effective capacity are two, The first
is that this capacity serves to increase the
total capacity of the eircuit. This  in-
crease will be only -a smail part of the
capacity at the upper end of the condenser
acale and hence will not heip appreciably
in extending the wave length range up-
ward; but it may be a considerable part
of the capacity at the lower end of the
condenser scale and may prevent the down-
ward extension of the wave length range
as far as is desirable. The second and
more serious objection to a large effective
capavity is that this capacity is always to
a greater or lesser extent beyond eontrol,
and since it can not be regulated it should
be as far as possible reduced. There is a
regrettable tendency mnanifested in coms-
mercial as well as amateur instruments to
load the eircuit with large guantities of
miscellaneous insulating material. This is
especially to be avoided in the case of
wavemeter coils. The best core for the
coil of an amateur wavemeter is a hollow
spool of dry wood lightly varnished, Wood
is chogen in preference to bakelite, glass,
or pasteboard. Bakelite and similar com-
positions largely increase both the resist-
ance and capacity of the coil. Glass, while
its electrical properties would make it ad-
mirable for a core, presents too great
mechanical disadvantages. Dasteboard 1is
not rigid enough and also increases the

/
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FIG 2

capacity and rvesistance of the e¢oil.  'The
wire used should not be of a smaller size
than No. 24. Double cotton covered wire,.
lightly shellaced if the c¢oil is closely
wound, is sufficiently insulated and any
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more insulation merely increases the re-
sistance and capacity of the eoil without
compensating advaniages., Litzendrohi, if
good, has a much lower 1eblstanoe at short
wave lengths than other wire; but it is
apt to have broken sirands, dnd it may
aiso easily happen that not all the strands
are made bare and joined at the coil ter-
iminals, These defects, when they woccur,
are %o serious as to make it advisable
generally to use some other wire, A single-
layer coil has & lower ¢apacity than a
multi- layer one, and this together with the
greater precision with which specifications
can be furnished for winding a single layer,
was the reason for choosing this type of
¢oil in the table already given. Since capa-
¢ity comes from having parts near cach
other whose extent and potential difference
are considerable, it follows that the leads
from the ¢oil to the condenser should not
be long or close together. An additional
reason for having them short is found in
the third reqguirement previously atated
for a wavemeter coil, namely, that the
characteristic quantities of the coil {its

feads included) be kept constant, Long
‘leads are apt to be flexible and #exible
leads, long or short, introduce possibilities
of change in mductance, capacity and re-
sistance, which can not be compensated
for by any slight advantage they may give
in convenience of handling. The best leads
are rigid metal terminals, soldered to the
ends of the wire and screwed to the wooden
«core. The position of the coil should be
:such that it is either some distance from
the condenser plates or perpendicular to
them. This is to prevent the induced cur-
rent in the coil from itself inducing eddy
-gurrents in the condenser plates. Since it
is almost always desired for convenience
in coupling to have the coil vertical, and
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incidentaily perpendicular fo the condenser
plates, this matter will usually take care
of itself. The same consideration will show
that no large element of the wavemeter
should be placed in the immediate field of
the c¢ouil. A further and veiry important
precantion in stabilizing the coil is to draw
all the turns tight and so fasten them that
with ordinary care in handling they will
not shift.

The third part of the wavemeter is the
device that indicates resonance. The
favorite seems to be the crystal detector
and telephones. Where they are used,
only the one-point econnection should be
employed; that is, the detector and tele-
phones are joined in a elosed circuit and
one point of this cireuit is joined to one
p(,int of the wavemeter circuit, as shown
in Fig. 2. This arrangement is sufficiently
sensitive and makes the calibration of the
wavemeter independent of the position of
the telephone leads, at least so long as they
are pot closely drawn across some part of
the wavemeter or wrapped around it.

The most satisfactory indicating devive
of moderate cost is the combination of a
thermo-clement and & direct-current gal-

vanometer, commonly called & thermo-
galvanometer, It iz far preferable to an

instrument of the expansion type, common-
lv called a hot-wire ammeter although it
has no exclusive right to that name. The
thermo-ciement and galvanometer combin-
ation, in addition to being much more re-
liable than the e-*::pansmn type, has a very
great advantage of gtanding s large over-
load for a considerable length of time.
The indicating instrument is generallv in-
serted directly im the wavemeter circuit,
sometimes with a shunt to keep down the
resistance of the circuit. ft is important
to note that, since the parts of the instru-
ments have an appreciable capacity, the
wavemeter should be calibrated with the
same instrument or another of the same
model in the circuit,

Sometimes the instrument is not put
directly in the wavemeter cireuit bLut is
boupled to it by one or two turns of heavy
wire. The purpose of this is io keep the
wavemeter circuit itself as zimple as
possible.  When this method is followed,
the coupling, both for calibration and use,
should be loose enough that no change in
the ealibration can be noticed if the
coupling is slightly changed, or eise it
should be kept the same at all times by
having the coupling coil rigidly held ve-
lative to the rest of the circuit. Having
the msi:rument in the wavemeter circuit
will in general, be preferred to having it
in a eoil coupled o the wavemeter.

An inexpensive indicating device, and a
very satisfactory one when the power out-
put of the Om.lllatmg circuit iy large
enough, is « miniature lamp inserted direct-
ty in the wavemeter cirenit. To avoid any
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possibility of changing the calibration of
the wavemeter, the lamp should not be
changed if it can be avoided. If it wmust
be changed it should be veplaced by one of
identically the same kind, The sensitivity
of this device can be greatly increased by
having a dry cell and rheostat in parallel
with the lamp in the wavemeter cirecuit.
By adjusting the rheostat until the temper-
ature of the lamp filament is raised aimost
to the point of illumination, it is possible
to have the lamp lighted by induced cur-
rents much smaller than would otherwise
be required. However, changes in the
battery and rheostat can hardly be expected
to leave the counstants of the circult un-
changed, and this device can not be recom-
mended <nh that account.

“In eoncluding this advice on the con-
struction of an amateur wavemeter, it may
be well to emphasize again the primary im-
portance of having all the parts of the
circuit rigid in themselves and rigidly
joined to the rest of the circuit. Mounting
in a hox is as good as any from the stand-
point of rigidity and superior to any in
portability and in the protection afforded
to the parts. A convenient box mounting
is shown in Figure 3.

With a good wavemeter constructed, it
remains to calibrate it. It has bDecome
customary to make ealibrations by com-
parison with any wavemeter available,
Since many of the cheap wavemeters (and
some of the expensive ones) either ave not
carefully calibrated or do not hold their
calibration, this practice may result in
serious errors, perhaps 100 meters in 300.
The Bureau of Standards at Washington
furnishes vcalibrations by comparison with
its standard wavemeters, correct to the
highest degree of accuracy warranted by
the wavemeter submitted for test. Tests of
wavemeters are made for the public when
the Bureau is asked to act as rveferee or
where the nature of the cuse demands an
authoritative test or where the Bureau is
interested in the test from a research stand-
point.  Ldsts of charges for these and other
tests are furnished on inquiry. Wave-
meters sybmitted for test should be packed
in a wooden box large enough to give room
for three inches of excelsior on every side.
This is not an excess of caution; a wave-
meter is a delicate instrument and may
easily receive serious internal damages
which do not apear except in its subsequent
behavior. The package should bs marked,
“Scientific Instrument. Handle with Care.”

At present the volume of radio testing
work is too large for the force available
and calibrations are not likely to be fur-
nished within a month after the instrument
is delivered to the Bureau. This is a most
unfortunate situation as there is u rapidly
growing demand for dependable wave-
meters. There is a good opening for a com-
mercial firm which will furnish accurate
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wavemeter ¢alibrations. it would be
necessary o bave constructed a standard
wavemeter from the specifications of one
of the very few good wavemeters now in
laboratory use and to take the precaution
of learning to make good calibrations.

Two cautions may be in ovder as to the
use of the finished and calibrated wave-
meter. The first is not to subject the in-
strument to any treatment apt to change
its calibration. The second is not to eouple
the wavemeter too closely to the generator.
This error can be avoided by never having
the wavemeter so close to the generator
that it can not be brought closer without
changing the calibration.

It is very easy to make a decremeter out
of any wavemeter by simply placing a suit-
able scale on the variable condenser. For
one having a condenser with semi-circular
plates, it can be shown that the decre-
ment scale applicable to such a condenser
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is one in which the graduations vary as the
logarithm of the angle of rotation. Such
a :cale, shown in Figure 4, originally
appeared as figure % on page 50 of the
February 1919 “Proceedings of the
Institute ¢f Radio Engineers” in the paper
“Measurements of Radio Freguency Re-
sistance, Phase Difference and Decrement”
py Dr. J. H. Dellinger. Copies of the scale
may be obtained from the editor of the
Proceedings. The scale also appears as
figure 13b on page 197 of Circular T4 of
the Bureau oif Standards, called “Radio
Instruments and Measurements.”  This
circular contains so much information of
value to anyone concerned with radio com-
munication that it will be well worth the
price to any amateur. (oples may be
obtained from the Superintendent of
Documents, Gouvernment Printing (ifice,
Washington, D. C. Price is 60 cents per
copy

The decrement scale may be cut from
the present article or from Circular 74
and trimmed +to {it the radius of
the c¢ondenser with which it is to
be used. It iz suited to any wave-
meter *having & condenser with semi-
circular plates and may be made
stationary with a moving pointer travel-
ing over it or may be mounted on a dial
rotating under a fixed pointer. The
zero point must be in coincidence with
the graduation corresponding to maxi-
mum capacity. Since most condensers
read counter-clockwise this arrangement
usually places the decrement scale in the
unused space opposite the capacity scale.

A measurement of decrement is made
by first observing the current-squared
at resonance, then reading the decrement
fe ut the settings on either side of
resonance where the current-squared has
one-half its vaiue at resonance. The
scale i3 so eonstructed that the difference
of these two readings is equal to & 4 3;
that is, the decrement of the transmitt-
ing circuit plus the decrement of the
wavemeter itseif. It is then necessary
to subtract the wavemeter decrement
from the total just obtained. This is
done once for all when the wavemeter
is calibrated by going through the pro-
cess of measuring the decrement with
an electron tube generator. Since this
generator has zero decrement, it follows
that the reading obtained is the decre-
ment of the wavemeter alone. This
value is €o be subtracted from all decre-
ment values obtained with the decre-
meter. We are here making the assump-
tion that the decrement of the wave-
meter will not show any large changes
at different points on the seale. This
assumption will usually be warranted,
but it is well to make sure by measuring
the decrement at different wave lengths.
If it is found to change very much a table

(42

T September, 1921

or curve can be prepared to show the
decrement at all points of the scale and
for any setting of the econdenser the
corresponding decrement can be found from
this table or curve and subtracted from the
total decrement measured to give the decre-
ment of the transmitter under observation.
The conditions necessary to permit the
use of this particular scale are:
1. The condenser must have semi-circular
plates. Condensers with plates of a
different pattern will have different decre-
ment acales just as they have different

Fig. 4.,

Makes a direct.
wave

Simple Decremeter Secale,
reading decrementer out of any ordinary
meter having & condenser with semi-circular plates.
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vapacity calibrations, Even a semi-circular
plaie with the leading edge slightly trimmed
is not satisfactory.

2. 1t must be remembered that this method
is designed to be used where the resonance
indicator is & ecurrent-square wmeter. If
an ammeter is used the reading must not
be reduced to one-half its maximum value
but to the maxxmum value divided by the
sguare root of 2, or about 0.7 times the
maximum value,

The processes just described can best be
illustrated by examples. Let us first de-
termine the decrement of the wavemeter.
To do this we place the wavemeter near
an electron tube transmitting set having
an output of at least 5 watts, Now we
tune the wavemeter to the transmitting
set. Keceping the condenser set at the
resonance point, we shift the wavemeter
toward or away from the transmitting set
until a convenient deflection {preferably
not less than two-thirds of full scale read-
ing) is obtained on the current-square
meter. Suppose that this reading is &0
on the scale. Now we detune upward until
a deflection of 40 which is one-half the
original deflection is obtained and at this

point read the decrement scale. We will
suppose the reading is 0.83. Next we de-
tune downward, passing through the

resonance point until again the deflection
is 40 divisions. We will assume the decre-
ment scale now reads 0.68, The difference
between the two veadings, 0.83—0.68=.15,
is the decrement of the wavemeter, which
must be subtracted from subsequent deter-
minations of decrement made with this in-
gtrument in order to find the decrement of
the circuit being tested. The following pre-
cautions must be observed in calibrating
or measuring the decrement of the wave-
meter:

1. The electron tube generator must really
have no decrement, that is, it must operate
on continuous current, not on an alter-
nating or pulsating supply such as is ob-
tained from a rectifier.

2. The generator must have an output
considerably greater than is necessary to
deflect the pointer of the current-square
meter. A receiving tube is not satisfactory
and a b-watt sending tube is somewhat
doubtful.

3. Neither the generator nor its coupling
with the wavemeter must be changed dur-
ing the measurement of decrement.

Now let us use the wavemeter to measure
the decrement of a spark set. We tune the
wavemeter to resonance as before and as
hefore, move it toward or away from the
generator until the deflection of the
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current-square meter is at some convenient
value. We now increase the capacity until
the deflection is halved and note the read-
ing on the decrement scale. Suppose this
is 2,06, Next we decrease the capacity
unnl the deflection of the ecurrent-square
meter passes through its maximum value
and declines to half maximum again, and
again we note the reading on the decrement
scale. Suppose this is now 1.72, Subtract-
ing this from the first readmg‘, we have:
2,06—1.72==.34, Then .34 is 840, the
added decrements of the wavemeter and
the transmitting set, Since the decrement
of the wavemeter has been found to be .15
the decrement of the transmitting set is
B4 15=-.19, Since the accuracy of the
meaurements is not high the second place

cannot be too much depended upon. The
figure had best be read as .2.
The following precautions must be

ubserved in measuring the decrement of a
transmitting set:

{. The decremeter must be coupled only
to the antenna circuit to be measured, not
to the primary or driving circuit, Con-
sequently one should keep it well away from
the oscillation transformer, six feet or so,
and obtain coupling to the anienna circuit
by placing the decremeter near the antenna
or ground lead, preferably the latter. Tf
the antenna current is small it will be
necessary to make a single turn of smalk
diameter in the lead to which the decre-
meter is coupled.

2, Extreme care should be taken in all
decrement measurements in the wvarious
ateps of the procedure especial attention
being given to keeping the coupling con-
stant. The sources of error in any decre-
ment measurements are at all fimes con-
siderable, particularly with . open fixed
spark gaps.

Reception Without Aerial

EGARDING the business of receiving
R mthout aerial or ground (concern-

ing which, by the way, we will have
some interesting data from A, L. Groves
as soon as we find room to publish it),
2WM, Mr. Wm. Leyh, Ridgewood, N
has been copying DX on a (rebe C‘R-&
located in his cellar, using neither aerial
or ground connection and with the primary
circuit idle. The set was first tried out on
the ground floor but only locals were heard,
and it was discovered that results increased

(Concluded on page 28)
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As The Reporters See Us

{TH thanks to Mr. 7. B. Entwistie
W for the idew, I1ZE presents the

Following from the *Marion Blunder-
bust”, o typical write-un of a radio nma-
teur’s octivities as usnally reported in the
press.

Radio Amateur Hears Wireless
Phone 3000 Miles and Does
Other Marveious Things

Benny led the way down a long winding
pathway to the little shed where his wire-
less shack stands, and the reporter was
duly impressed by the two tall trees on
which hung several slender wires. Benny
explained that these wires were the ground
aystem for his wireless,and pointed with
pride to the wires buried in the ground,
where all his mesgages were caught and re-
enived.

Entering the shack, Benny thought he
would see what was in the air coming out
of the ground, and slipped the detector over
his ears as he whispered “Hark! Here's a
signal I well recognize. ‘Dash dot, dot
dash, dot dash’, sure enough”, gaid Benny,
“there’s POZ, That's all over the room.”
“Who is our friend POZ?” sasked the re-
porter, And to his amazement he was told
that it was Arlington, Va., sending the
weather to Guam, Philadelphia. Saying
this, Benny reached over and gave his
yotary gap a swift twirl and with his free
hand sent {rantically to the man at the
other end. Benny was asking POZ why he
had neglected to send the time at the right
iime instead of wasting his time talking
to Guam. The youthful operator frenzied-
ly turned the knobs of his transformer, and
pulled his antenna up higher in a last mad
effect to get his wave cars in the upper
strata. Most of this was greek to the re-

porter, but, as Benny understood, it was
all vight.

Benny now slid the slider on his phones
and lit the oscillating transformer. He ex-
plained carefully that this was done suv as
to turn ont the static which was very
bothersome. WNo sooner was this done than
a great wheezing noise came from under
the table and smoke issued heavily from
that distriet. But Benny, ever on the
job, explained to the reporter that the grid
condenser was leaking and some amateur
in the tenth district was sore about it.
The amplifier was next switched on, and
it revolved at a terrific rate, giving off a
loud series of bluish sparks, which were
sald to represent the dots znd dasheg of
the e¢ode. Benny was calling NAA, Ger-
many, whom he had often been in com-
munication with.

After listening on NAA’s short wave
length, Benny was astounded to hear the
detectors which were still clamped tightly
to his ears tecll him in no uncertain voice
that “This iz the (atalina Islands in the
Pacific Ocean”. Benny had heard it with
his own ears and of course it wag so. He
had received a wireless telephone message
three thousand miles away on his little set.
It was his greatest regret that he couid not
talk back to him but he said he would make
arrangements for the assistant at 1XE to
do go the very next day. Benny's hot wire
voltmeter was showing 2% microhenries
all the fime this was going on, and the
reporter was dumbfounded to learn that
this was the way Benny told when his set
was on the right tune, 290 wave frains per
kilowatt hour, at ten cents a square rooi
foot.

Benny now pulled a rope, gquenched his
gap, and pointed to a long Slitz wire, and
when the reporier asked what he did with
that, he replied in a high falsetto wvoice,
“Hook ‘er to yer bulb.”

Aurora of Middle May

UMEROUS reports were made in
response to our vequest for data
on  the auroral disturbances of

middle May last, from which the
following are excerpted.

An Amrad transcontinental relay was
scheduled on May 17th and resulted in a
complete fiasco, due to the auroral cffects.
No Amrad station recorded DX signals
with the exception of 9IF at Giltner, Neb.,
who heard 90E, 9ANV and 5HZ, fading
out entirely, and 5YH, uncommonly strong.
The only stations heard by 2PL, 2DX and
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2ALY were 3AHK and 3XQ, both swing-
ing badly. 8AMQ, Rochester, worked a
station 45 miles distant shortly before mid-
night, complete silence reigning thereafter.

M. BSilver, N.Y.C., reports a2 most
peculiar observation, On the evening of
May 14th he was endeavoring to get a
CW set working for a {riend in Newark,
and was puzzled to observe the antenna
current frequently and suddenly jump from
0.7 amp. to 2.3 or 2.4 amps, accompanied by
freak veadings on the plate meter. The
antenna was disconnected and the reading
dropped to zero; reconnected, it again read
2 amps. Repeated efforts thereafter gave
only ilickering antenna and plate readings
altho the set was OK, and work had to ne
abandoned.

277, New York (ity, veports that un
the Saturday night when aurora was first
observed, DX was f{airly good; Sunday
night everything guiet; Monday and Tues-
day, sigs improved again and became
normal.

2KV, Bronxville, N. Y., reports May 2
was last date in that pericd un whicn )X
was heard., Watch was kept every night
from May % to 20th and not a station ovut
of day-light range was heard. On May 20
stations from Ist, 2d, 3d, #th and 9th
districts were logged but nearly all swing-
ing erratically, vspecially 3IW and RAXC
who faded about 8 times per wminute.

A, L. Groves, Brooke, Va., advises he
experienced a *“messing-up” of short wave
work by intermingied harmonics on short
waves tfrom NSB and WGG, and suspects
them of having added to the auroral eifects
in hampering reception. He listened in
every night during the disturbance and
found all amateur signals swinging “‘jerk-
ily”, but that they would Ilmprove cvery
time NSS shut down.

D, C. Strawn, Calexico, (al., reports
that at the beginning the display was of
a greenish tint, afterwards shading into
red. Returning to his set after a half
hour’s watching, he found QRN increased
to such proportions that phones could not
be worn. (Gave it up and returned outdoors
for “an hour or two”, and when next going
to his set discovered a crackling brush dis-
charge hetween antenna and ground bind-
ing posts, a distance of about four inches.

Threw grpund switch sand quieted the
racket.
GABA, Altadena, Cal.,, reports aurora

first observed at 7:30 p.m. May 14, while
the western sky was still pink from the
sunset. It was first seen in the northeast,
greenish white, in patches. It is reported
that the desert heyond the mountains be-
hind Altadena was lighted up like day,
and rangers in the mountains got on the
job in the belief that they had a forest fire
to fight.

V. Andrew, Wooster, ()., advises that
on “the night of the aurora” LY came thru
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clearer than ever, not so much louder than
usual, but wholly without the usual
“noises”, presumably strays, that general-
iv hamper copying him.

“WA, Detroit, advises that on the night
of the 14th no DX sparks were heard in
Detroit, but CW stations were humerous
and QSA, without QS88, and not a bit of
static, air being clearest ever heard.

8AXC, Marietta, Ohio, reports the effect
jasted & week in his vicinity. On the first
night, the 14th, necither gignais nor strays
were heard. ©On the 15th, at 10:15 p.m.
DX suddenly began to come thru and he
heard RANK, 3BO, OME, 3QY and 3XF.
By 11:30 nothing could be heard. On the
16th 3VV and 4GN were heard. Nothing
outside of day light range on the 18th,
and on the 20th nothing between & and
30:12 p.n. but at 10:12 amateur DX came
thru OK and was fine from then on.

SHR, Milton, Pa., veports no signals
heard beyond day-light range and air
sounding exactly like & “Sunday afternoon”.
All stations heard were QSA with no fad-
ing, which is peculiar as stations were
heard without swinging who ordinarily at
night QS8 hadly, notably 8XE and 3AQR,
state College and Hershey, Pa., respective-
ly. On the first night weird whistling
sounds, starting as a low pitched clear
note and going up the scale fo a high
shriek and then down to the same low note,
were heard, especially noticeable right after
transmission when the switch was thrown
to receive,

0ZL, Manitowoe, Wisc,, reports observa-
tions from NTY: during entire duration of
aurora, night and day, a continuous hum of
vonsiderable intensity was heard, somewhat
similar to the hum caused by a DC motor
running nearby. No DX could be copied
thru this<hum, altho 600 meter DX was in
the phones the same as usual. The hum
was strongest while the aurora was at its
greatest intensity.

4DRQ, Eansas City, advises aurora not
visible on the night of the 15th but unusual
radio conditions observed. Before 11 p.m.
¥’s and ¥’s galore were heard, but at about
11:20 they faded completely out and not
a thing was heard thereafter except b’s.
They faded, unot as fading is commonly
known but in and out about once a second,
as regularly as clock-work, most of the
calls being uncertain except 5ZA, who was
heard once, and who, strange to say, was
an exception in that he did not fade at all
while heard.

9AZX, Jonesboro, Ind., reports no signals
heard beyond daylight range, and NAA al-
most inaudible at times on press schedule,
which is unusual. He experienced difficulty
in getting his tubes to oscillate, and com-
pares it with the trouble experienced when
some form of radium is brought into the
operating room., Anyone know anything
about thig?

e
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9BW, Richmond, Ind., also a Morse oper-
ator, reports heavy and varying ground
currents on the railroad wires, with inter-
vals of 