VACUUM TUBE USED

- AS RADIO DETECTOR

‘How This Device Depends on

Emission and Control of
Electrons for Its Operation.

Readers of the radio column are
urged to clip each article and paste
The articles print-
ed are coniinuous and the entire
series will be valuable for reference.

The greatest advances made in the
past few years in the radio art have
to
the use of vacuum tubes. In view of
this fact a more careful consideration

it in a file book.

been due in one way or another

of them will be of interest.

All of these tubes, known by a va-
riety of names, such as radiotron, au-
(trade names of the
manufacturer) depend upon the same
fundamental principles-: for their op-
For the sake of simplicity
of brevity these will be referred to in
‘this column simply as vacuum tubes.
A vacuum tube can be made to func-
tion jas a detector, as an amplifier, or

dion, serlotron

eration.

as an oscillator.

The vacuum tube depends on the
emission and control of electrons for

jits operation. The electron is the

smallest subdivision of matter which
mankind recognizes and it carries the
smallest known charge of negative
For years previous to
electron research it had been held by
sclentists that matter was built up. of
distinet particles or units which they
called atoms and molecules. At first
‘the molecule was assumed tb be the
smallest quantity of matter that could
‘have .a separate existence or take
part in chemical action, but more vig-
orous research pointed to the fact that
the molecule is made up of still smaltf-

electriaity.

er elements which are termed atoms;
that i, a molecule may be composed
of several atoms. Then for a time it

was assumed that the atom was the

very smallest quantity of an element
'that could exist, but later researches
‘have revealed that atoms may be
further subdivided into particles
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called electrons. The apparent mass
of an electron is about one-eighteen-
‘hundreth part of that of an atom of
‘hydrogen which is the smallest of the
chemical atoms, . 4

According to the electron theory
an atom consists of a definite num-
ber. of electrons grouped around a
nucleus having a positive charge and
80 long as none of the component
electrons are driven from the atom,
ithe latter possess no detectable charge.
The positive charge on the nucleus is
sald to be exactly neutralized by the
megative charges on the electrons
grouped about it.

Suppose now that by some means

. @an electron can be detached from the

atom. Then the atom becomes what
3% known as 2 positive ion and it es-
Mibits the propertles of a positively
leharged body, or in other words since
an electron which carries a negative
charge has been removed from the
atom which has equal positive and
megative charges, the portlon of the
atom now remaining has a deficlency
of negative charge and acts like any
positively charged body.

L On the other hand if some foree can
pe brought to bear that will add an
electron to a normal atom which is
peutral as far as electrical charges
are measured, the result will be a ne-
gative ion, which will possess all the

properties of a pegatively charged |

body. An atom then which has a
deficiency of electrons is called a pos-
itive ion and one having excess of
electrons is called a negative ion.

¢ Since each electron carries a ne-

gative charge of electricity an  elec-
tron represents a certain quantity of
electricity. Forcing electrons to move

one point to another causes
electricity to flow.

available as carrlers of charges,

It has been known for many years
that the space surrounding a plece of
is a conductor of
electricity. It has been demonstrat-
ed more recently that this is due to the
release” of electrons and that if an
incandescent metal be placed in a
bulb exhausted of all gases, pure elec-
trons will be liberated from the in-

heated metal

candescent metal.

In a vacuum tube such' as we are
using at the present time, the plece
of metal used to furnish the electrons
is called the filament and is usually
made of tungsten and sometimes 18
coated with oxides to increase the
[ convenience
the fllament of a vacuum tube is heat-

electron emission. For

The ability of any
medium to conduct electricity or allow
a current to flow through it depends
upon the number of free electrons

ed by a battery current and it 18 this
heat furnished by the battery current
that constitutes the force that dis.
rupts the atoms of the filament® and
liberates electrons.

Fig. III is a spherical glass bulb
from which all the air and gases have
been exhausted and having mounted in
it a filament C-D which can be heated
to incandescence by the “A" battery
connected to it, and the metallic plate
E. When the fillament C-D is heated
to incandescence by the “A" battery
connected across its terminals elec-
trons are emitted. Connecting the
cold plate E to the incandescent fila-
ment C-D by means of the circuit IE-
F-G-H which includes a current meter
and a “B” battery, with its negative
side connected to the filament lead
at H and its ‘positive side connected
through the current meter, the plate
becomes electrically positive with re-
spect to the filament.

Since like charges repel and unlike
charges attract, there will be a move-
ment of electrons from the filament
to the positively charged plate, and
the current meter will show a deflec-
tion which indicates that a current is
flowing in the cireuit E-F-G-H.

Increasing the “B" battery voltage
causes an increase in the current
flowing in the circuit E-F-G-H, the
plate circuit, until the positive charge
on the plate E is so strong that all
of the electrons given off by the fila-
ment are attracted to it. Assuming
that the temperature of the filament is
kept constant and that the plate vol-
tage has been increased to the point
where all of the electrons given off
by the filament are attracted to it,
any further increases in the “B" bat-
tery voltage will not cause amny In-
crease in the current in the plate cir-
cuit.

Increasing the temperature of the
filament will increasq the total num-
ber of the electrons emitted.

FRISCO TALKS TO HONOLULU

New Radio Station at the Presidio
Can Be Heard Half Way
Around the Globe.

“Hello, Honolulu.”

That may sound like fiction, but it
is a reality, nevertheless.

The new radio station at the Presidio
San Francisco, with aerial conditions
right, can be heard half way around
the globe. Officials in charge of con-
straction declare it to be the most
powerful vacuum tube transmitter on
the Pacific coast.

Located on the highest point in the
Presidio, overlooking San Francisco
bay, two 150-foot aerial towers to aug-
ment its efficiency, the new station
will command similar stations in Salt
Lake City and Cheyenne.

Radiophones on German Trains,

Wireless telephone instruments will
be Installed on a number of important
German express trains, and receiving
Instruments will be placed in hotels
and embassies, according to an an-
nouncement made recently. Experi-
ments conducted in a moving freight
car have shown that the wireless sys-
tem works well, the men engaged in
the testing of the instruments being
able to hold conversations with friends
in Berlin. The tests were made under
the observation of engineers, military
attaches and the diplomatic repre-
sentatives of the United States and
Sweden.

Handling Vacuum Tubes.
When you handle the vacuum tubes
of your regeiver grest care should be
exercised that they are not knocked
about or that the elements are broken.
'l‘hesg little lamps are the heart and
soul of the set. A good way to op-
erate these tubes is to keep the glow
Just a little below the critical point.
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: ADVICE FOR AMATEURS. :
’ T .
: The voltages applied te the :
s Dlate circuits of amplifying
: tubes are not extremely cwitical ¢
¢ and one voltage control will suf- §
fice. The detector tube, how- ¢
ever, is often very critieal and :
an efficient potentiometer will #
work wonders in contrelling it. :
Apparatus used for the recep- #
tion of broadcasting is exactly :
the same as that used for the ¢
reception of code sigmals. The
transmitting equipment, how- ¢
ever, is different, ’
The use of a single wire for ¢
reception is advantageous be- §
cause it lessens the amount of ¢
objectional interference in the :
way of static. It is equally as :
good as a multiple wire system
for reception, :
Defective “B” batteries will
often cause roaring in the tele- :
phone receivers, [
The electron often talked §
about is the smallest known
quantity of negative electrical }
energy. In motion it makes up
the electric current. L,
A “soft” vacuum tube is used ¢
as a detector tube and a “hard” :
vacoum tube as an amplifier. ¢
The terms “hard” and “soft” :
refer to degree of evacuation. /
Radio waves travel at the :
same /speed as light, namely :
186,000 miles per second. ¢
A wavemeter is' an instru- :
ment used for checking up the ¢
wave lengths of sending and re- :
celving stations. ’
Gas pipe or water pipe sys-
tems may be used for grounds, ¢
the latter being more advisable. )
Lightning protection secured ¢
by grounding the antenna when
not In use Is essential and is re- ¢
quired by the underwriters. $
4
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~BOY -
SCOUTS

ed by National Council of the Boy
fRmam Sgouts of AmeTica.)

A MODEL RURAL TROOP

The following letter from H. H.
Kurtz, scoutmaster of - Locustdale,
Troop No. 1, Honeybrook, Pennsyl-
vania, shows that the scout program
is equal to any situation in. the hands
of a devoted scoutmaster:

“This is strictly a rural troop. The
borough of Honeybrook, of less than
700 inhabitants gives us only 10 scouts,
The remaining 28 come from little
hamlets or distant farms; 18 are farm
boys—boys who live, perform work on

farms. Nearly all are, in a greeter
or less degree, active tillers of the
soil.

“The country is admirably adapted
to scouting with wide and fertile val-
leys, long ranges of wooded hills,
clear streams. We claim as our terri-
tory a section of about 200 square
miles. Boys live from fivé to ten miles
from scout headguarters. This fact
makes certain arrangements necessary
which ‘will be explained.

“We set up a high ideal. We deter-
mined however we might fail in other
things, to place the chief emphasis on
the oath and law. Scoutcraft was
distinctly secondary. After four years
we still keep the ideal in view. No
boy may enter the troop unless we are
satisfactorily assured that he will do
his best to do his duyty to God, his
country, and obey the scout law.

“Every boy is in a patrol and knows
his number, Each patrol is properly
officered, the officers being chosen on
the ground of worth and merit. There
are no elections. The two. senior
patrol leaders, the six patrol leaders
and their six assistants form an ‘offi-
cers’ council,’ which administers dis-
cipline, outlines the policy of the troop
and advises with the scoutmaster.
Nothing of importanee is decided (ex-
cept in emergency) without the coun-
cil,

“Every scout is uniformed, and every

scout procures his own uniform. A
poor boy will receive ald from the
troop treasury, which he may make
good as he is able. Insignia is pro-
vided by the troop. Each scout is
given his proper badges, shoulder
knots, service stripes, ete., and it is
required that these matters be in place,
and that they be correct. The troop
is governed by a point system; This
is rigidly adhered to, and each boy
reports his ‘points’ on honeor, at the
business meeting. The system gov-
erns the ‘good turn’ and all the mat-
ters of the oath and law, and attend-
ance and inspection. In umiform, or
out, and at any time and place the
scout salutes his superiors, onee in the
dgay. Striet and unquestioning obedi-
enee is required as well as regular at-
tendance at all of the business meet-
ings.
“The scattesed conditien of the troop
forbids a weekly meeting ; so the busi-
ness meeting, held once a month, is
to be attended. No boy may go else-
whese on that evening.

“Ia addition to this basiness meet
ing, each patrol holds a monthly meet~
ing. Here the imdoor scoutcraft works
is dome, and bops are examined as s
tests, or prepared for the court of
honor:.
“Seweral featwres peculiar to this:|
troop, have presed valuable. Each
boy, entering the troop, undergoes a.|
partial physical examipation. His:|
record is kept, and he B examined:|
periodieally, and his development |
noted. The recepd® show a splendid:|
physieal standard' in the &noop. '
“Every boy who reports,. on honor, m|
perfeet score of points fon three com-
secutive months receives \the ‘100 per
cent duty shieldi. Four such periods:
entitde him to the DNMaltese Cross:
award. We have a boy, of unimpeaci: |
able rectitude, who has. wen the awapd:
for perfect scere for two unbroken |
years. a
“The patrol that gains: the greatest |
number of points In & month is en-|
titled to the custody ef the flags—tile |
Treop Flag and the National Ensign. |
The patrol whose efliciency is ad- |
judged the highest fer the year; me-|
celves a medal ‘
“Official hikes are eomducted as five-
quent intervals, Ne winter hikes:-are
keld. The country bey has his fill of
winter experiences im his long jouar-
neys to and from sc¢hool. Bus when
spring comes we hike. The patrol
most folly represented in the years
hikes receives a medal. So also does
fhe individual scout who is present at
the greatest number of hikes. Bach
hike is conducted by a leader, usually
a troop officer, who is respomsible for
the welfare and behavior of all scouts
who are present. No Sunday hikes,
no tests passed on that day, and at-
tendance at Divine service required of
all.”

SCOUT SAVES KIDDIES

Two small children were playing in
& Manhattan street when a delivery
wagon horse suddenly frightened start-
Ing down the street at a gdllop—all .
the ingredients of a possible tragedy!
Baut, a scout was at hand, Emil Kozel-
onzek, by name. Instantly taking in
the whole situation, mentally awake,
as scouts are trained to be, Emil
darted into the street, smatched the
children to safety from almost under
the feet of the runaway. Prepared
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LEADER SHEEP

Leader Sheep.
Sheep.

“It is true.)”

that way.

a dog.

baa, baa.” :
“Good,” sald Leader Sheep.

that is what I want to hear.” .

it.”

and it made me happy.”

been,
lambs and so they must alwags be.”

baa, baa.

young.”

“These are the ways of Sheep, “sald
All the Sheep listened to Leader

he said, “that Sheep
are timid. ‘They are somewhat like
the members of the Deer family in

“They are often very much afraid
of a dog. A sheep has been kaown
to die from having been frightened by

“But that does not happen often,
and be as brave as possible, Sheep!”
“Baa, baa, baa,” bleated, the Sheep.
“wWe will be as brave as possible, baa.

“That
is what I want to hear. Baa, baa, baa,

“And you heard it, didn’'t you?” the
Sheep said. “Baa, baa, baa, you heard

“Yes,” saicf Leader Sheep, “I did,

“Baa, baa, baa,”’ the Sheep bleated.
“He heard it, and it made him happy.”

“All Sheep must be good to their
little ones just as they have always
The Daddy Sheep and Mother
Sheep have always been. kind and
sweet and loving to the darling little

“They will always be loving to the
darling lambs” said the Sheep. “Baa,
A Daddy Sheep or a Mother
Sheep canngt help but be good to the

“That is right,” said Leader Sheep.
“That is the way it has always been,

“There We Can See.”

be.”

“That rejoices my heart,”

Leader Sheep. ““Ah yes, that rejoices
my heart.”

Sheep. “It rejeices his heart.”
“FThere is always only eme leader

Sheepy “and as you have cliosen me
to be your leader, or have consented
to let me be ywur leader, I Hepe you
will ad'ways follew me.”

“We- will always follow yow; Leader
Sheepy” they said. “Baa, baay baa, we
will atways follew you.” 5
“That; too, rejpices my heart,” said
Leader Slieep:

“Baga,. baa, bma” said the other
Sheepx “Leaden” Sheep is- Raving a
good time, for his heart is: being re-

Joiced every few moments.™

“That is: true;” said Leadér Sheep.
“ThHat most certainly is true:

“Amnd now, Skeep, I wish e tell you
that i I go through a fence you must
alll go. tlirough: the fence- 0. I do
not mean of csurse that: gou are to
go thmough the-wood pant, or wire part

of a fence,

“But if I go: through the hole of a
fence: you must go through the hole
of a fence toey following: me.”

“We will follosv you, Leader Sheep.”
“That rejoices my Ieart,”

. Leader Sheep.-

“Baa, buasy baa”

“True, tovwe,” saidi Leader Sheep,
“snce more: is my heant rejoicing.

ful.

u!"

We will follow ysw baa, baa, Baa.”

wend too.

they too would follow a leader. .

safely and well. .

RIDDLES

no legs?

A yard measure.
» & @

His daughter.

————

again! o

e ———

chops about.

and that is the way it should always
“And it is the way it wilk always he,

ba_a. baa,” bleated the rest of the Sheep.
said

“Baa, baa, baa,’ said the other

among a flock ef Sheep,” saidi Leader

“Baa, baa, baa,” bleated the Sheep..

said

saiid the other
“Onee more his heart is re-

“If we see a stone Being thrown, we
will keep away from. that part oir the
eountrysidm Oh yes; we will be gare-

“I wild lead yow #o the top. of a
high hi¥ and there- we can see- about

“We will follow yeu, Leader Sheep.

So. the Sheep all followedl Leader
Sheepn. And whevever he went, they

The little lambs played amd had =
very good time, Jumping up and dovem
am@@ copying each other. What oag
woald do the rest would de, showing
that even though they were young

And Leader Sheep led the others

What is it that has three feet, bll.t

What kin 1s that child to its own fa-
ther, who is not its own father's son?

% & 9
What wlntli_&oea a h
like? ungry sailor

1 2nd bis concubines,

m

The Carts

repared by the National Geo
" paSociety, Washington, D. C.)

Peking, China’s capital, which after
many months of a leisurely ecivil war
seems the definite goal of the south-
ern Chinese rebels, is a Tatar rather
than a Chinese city. To this fact is
traceable its marked difference in ap-
pearance when compared to 3aer

-

cities in China, ¥

- As one passes within the walls: ef
Peking he expects to find, as in other
Chinese cities, the bannered signs of
shopkeepers throwing gay canopies
across marrow, tertuous, huddled
sireets: but behold:; broad avenues
three miles long, crossed by other
bread avenues three miles long, mak-
ing squares as regular as those of a
checkerboard.

builders of this eity saw in prophetie
vision: the streets of Chicago, Denwer
and Philadelphia. Then he begins tc
realize that Peking is the one spacious
Chinese city because it was bullt by
the adventurous barbarians of the
north, men whe lved in the sadile,.
upon steppes amnd plains, whose feet
were set in a lasge room.

Wonder does not stop with the
length, breadth and regularity of the
streets.. The traffic upon them is eqgual-
ly unexpected. Ia the cities of south-
ern €hina, sedamn chairs edge their
way with difficulty through the crowds
of pedestrians and carrying coolies,
wheo. jostle each: other in the narrow
lanes.. In. Peking every street is: alive
with Beasts andi vehicles. '

Dewn. the smwooth, tree-lined, ma-
cadam: center roads autos, cabs,.ricks-
shaws: and bicyeles speed past slow-
moving catafalgues and crimson wed-
ding processiong On each side, be-
tween sidewallt and trees, along a
highway of turf, go mulesmounted:
equestrians, ‘soldiers on sturdy Man-
churian ponles; triplets of. donkeys
hauiing lumber, brick, coal and crock--
ery, portly oldl gentlemen straddling
diminutive asses blue-canopled Peking
cams, and ocamavans of camwls out of
the north.

Queer: Carts and Animals.

Almost as.fascinating assthe camels-
ave the cartss of Peking, om rather the-
little beasts. which pull them—poniee;,
donkeys, mulas and nondéseript, elu--
alve creatires that are neither horse;,
mule, neor:- ass, but subsle, indistin.
iguishable mixtures. On fipst sight one-

is sure they are horses, am the secoad:
}he is sure-tliey are mules; on the third.
jhe is eqpally sure thay are zeb=as.
hwith the- stripes worn, eff. One his.
torian off China speaks:af the ancient
Tatars: as. possessing horses, .asses,
mules, and “other pecaiiar breedi, of
the eqiine family.,” These ancient
other breaeds still trottabout the Thtan
city. :

If streets and tpaffic, cartes and
camedd age unexpectad, no less,s0, ane
the buildimgs. The. traveler wihio, has
Seely, pictwres of the majestic temples
and palaces of Pelling enters; the im-
posing South Gate.prepared fian archi-
teetunad raptures; But he finds: the
bread, straight Mighways of the. eity
[ lined! with ivsignificant one-story
shops or with equally imssignificant
gmay, windowlhss, one-stony
walls, or long, unmlovely, strotehes’ of
dnikred plastered fence walls.

As soon, however, as the traveler en-,
ters a gateway, through!ome of the
gray or dingy brick-red walls, he
comes suddenly and unexpectedly up-
ton a palace, silent im the sun, yet

|

liance of its color—crtmson columns,
ZIriezes of fashing gold on green, wide-
flaring roofs of resplendent yellow,
all above a triple-terraced platform of
marble, white like snow. Or it may

hundred Ilamas drene chants befo.
inse¢rutable- Buddha; or a wor:d:g
park, where emperors once took their
pleasure, where century-old cedars
shade ‘pathways and pleasant lakes.
nestle in mulberry groves and
hillocks are crowned by Buddhist topes,
from whose marble bases one looks
out over the roofs of the clty—miles
‘and miles, it seems, of gray roofs—
and in the center of all a great splotch
of imperial yellow, the once “forbid-
den city,” where dwelt the empereor,
his sons and his daughters, his wives

1 l
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The visitor weonders whether the |

shouting aloud In the barbaric briy |

| D& a. many-courted temple, where a |

of Peking.

Unexpected in Architectyre
Indeed, thce unexpected is the s
- senee of Chinese :chhire---mrp,_
can never get a cowmplete view of 3
temple or a yamen unless there b
some adjacent hill or toswer o clty
wall from which ,to view it

On level ground only the outer will
| and the entrance are seen, and iy
these are passed one seos only ths
p Arst court, with its nibre elahony
| entramce to the second; and g n
threugh three, four, five, six_ it may he
seven courtyards, each couples
itself, each with a central huildip
through which one passes to the u;
. Deyond, each building larger, highe
‘or more decorative than the last, ey
‘ breaking upon the beholder with g
freshh. surprise.

This is especially true of the in.
perviad palace, which is perhaps the

One

most effectively arranged group of
buildings in all China. Gatewy
aftep' gateway, each gate w paluce iy
' itself,. plilared, roofed and buttressd
leads into a wide-lying courtyan
whosa placid expanse dwarfs s

clent trees around jts edges into seen
ing.-stirubs,

Eaah court i3 a unit of grandeu
;antd’ magnificence in itself, and at the
same-time an integral menber of 4 s
‘ries- leading up to the marbleer:
raced courtyard of the: gxeuat thros
'haill.

dAltfiough the imperial: palace is the
finest architectural ensemble in the
capital, it is in the Temple of Heavey
ory, as the Chinese cafll it, "Th
Happy Year Hall,” where the ew
Pperor used to offer annual supplice
‘tiom to Heaven for a prosperous new
‘year; that we find a single bulldig
in which the simple dignity of (i
‘mese- architecture is:at It hestle

The Happy Year Hall

This is perhaps the most frequenty
pictured of all Qhincse builds&
.Evary Chinese phatographer dispia®
itt im his window;: eveny vender ot
past-cards features it; svery book @
.Glilma reproduces. it;: ‘t ts probatl
'the: ene view of things:Chinese whid
‘every westerner- who ksows anyii¥
‘atrall about China has seen. Yet theF
iane few buildings which most pieum®
fall so pitifully to.poutray.

‘ B the usual print or photograph &
HE. squat, plump and: heavy, lika §
German wedding cake. In reallty it 8
istrong and gracious. and mighty.
lwhen the visitor cemes into itsi™
jence he comes Into. the presen®
& great peaee: !

| There it stands:om a vast platfom
{its base above the tree-tops.

| the platform is a threefold mﬂfhle':
|vace, white. and; eircular; He!

| columns, green-goi friezes, and
fine, flaging cipeular rofs o
shadows. and mystery under.thﬂ“:“
and the. roof tiles not Criangs ’
like those. of the imperial palac
deep, drep blue

'Bl:l't it ?a» jnst in this, its: chief 8%
“terplece; that Chinese arahlwcmu
its ingistenre en the uPaxpee el
gone farthesg astray. Ihe 8
in the.midse of a huge park; gc!:‘
laws, and demse groves of & g
evengneen: surround it ; there o ¢
comglitiom eomducive M the T P!
feative nse of distance and ﬂs{:;'d‘
the. temgle approaches are Sﬂ-;ry
and chattered with ebeap, “‘“‘ T
eadenk gateways that nothlof -
temple is seen untll D¢ ie
stumbles upon if throush !
g&f:;other of the unexpected
. wres of Peking is the dragon W
¥t 18 barely mentioped n SOP° 0
| guldebooks, and not mPn“"“wl

In others. It is hidden B g
hillock in the winter Pﬂlﬂl‘“‘ g
and nine-teaths of the mgd o’
king walk within a hupdréd “ g

ex
it and pever dream Of It o 8

]

It is a wall perhaps = o
and a hundred long, fa° oot
ly with tile cast to re’"

life-size drag'ons in bﬁﬂ‘f‘ellep
rious colors—yellow, r'urplfé ¢
orange—dancing gavly 8007
billows, against a pale-Dl%® °7
Doubtless, one should "
of “life-size” dragonsi ... g
creatures of the screen % "5,
dragons one may ever h‘;ﬁlﬁ ‘
they give rise to the fee ve &
@ '@ragon Mved he would
_ like one of these.




