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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
il in a file book, The articles print-
ed are continuous and the entire
seériog will be valuable for reference,

The greatest advances made In the
past few years In the ridlo art have
been due In one way or another to
the use of vacuim tubes, In view of
his tnet o more eareful consideration
of them will be of Interest.

All of these tubes, known by & va-
rioty of names, such as rudlotron, nu-
dion, serlotron (trade names of the
monufaeturer) depend upon the same
fundamentnl principles for their op.
erdtion,  For the suke of simplleiry
of brevity these will be referred to In
this column slmply a8 vacuum tabes,
A vaecunm tube can be made to fune
tion 8% p detector, us an nmplitier, or
ng an osclllutor,

The wviacuum tube depends on the
emission und control of electrons for

Its aperntion. The electron s the
smallest subdivigion of mutter which |
minnkind recognizes and U onrries lln-|
siinllest ktiown charge of negntive
electricity, For years previons to
electron resenrch It had boen held by
sclentists that matter was bhullt up of
distinet porticles or unlits which they
called atoms and molecules, At fest
the molecnle was assumed to be the
simallest gquantity of matter that conld
have u sepurate existence or ke
part in chemileal netlon, but more vig-
orous research poloted to the fmet that
the molecule Is made up of still smale-
er @léments which are termed ntoms;
thot Is, u molecule may be composed
of severnl atoms, Then for a time 1t
wis assumed that the atom was the
very smullest quantity of an element
that eonld exist, but Iater resenrches
haVe revealed that atoms may be
further subdivided Into particies
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enlled electrons, The wpparent mass
of nn electron I8 aboul one-eightean-
hundreth part of that of nan atom of
bydrogen which Is the smullest of the
chemical atoms,

According to the electron theory
an atom consists of & definite nam-
ber of electrons grouped aroudnd a
nucieus hnving o positive charge awnd
g0 long ns none of the component
electrons are driven from the ntom,
the Intter poskess no detectable ehurge,
The positive churge on the nueleas s
sinld to be exnctly neutrallzed by the
negntive choarges on  the  electrons
groupsd about I

Buppose bow that by some means
an eléctron can be detnched from the
atom, Then the atom becomes what
Is known a8 a positive lon and it ex-
hibits the properties of o positively
charged body, or In other words sines
an electron which carries a negative
charge hns been removed from the
atom which has equal positive and
negative charges, the portion of the
atom now remaining has a deficlency
of negatlve chorge and ncts llke any
positively charged body.

On the other hnnd If yome force cian
be brought to benr that will add an
electron to a normal atom which 1s
neutral ns far as electrical charges
nre mensured, the result will be a ne-
gitive lon, which will possess all the
properties of a negatively charged
body. An atom then which bas n
deflelency of electrons s called a pos
ftive fon and one having excess of
electrons s called o negative lon.

Since each electron enrvies a ne
gatlve charge of electricity an elec
tron represents a certaln quuntity of
electricity, Forclug electrons to move
from one polut to apothor ecauses
electrielty to 8ow. The nbility of any
medium {0 conduct electricity or allow
0 current to flow through It depends
upon the number of free eloctrons
avallable as carriers of churges

It has been known for many years
that the space snrrounding a plece of
bented metal I8 & conductor of
electricity. It has been demonstrat-
od more récently that this is due to the
release of electrons snd that If an
incandescent metal be placed In o
bulb exhausted of all gases, pure elec
trons will be liberated from the in-
enndescent metal.

In n wvacuum tube stch ns we are
nsing at the present time, the plece
of metal used to furnish the electrons
I8 colled the flament and s usuelly
made of tongsten and sometimes (8
copted with oxides to Increase the
electron emission. For vonvenlence

e filoment <f 8 vaibum e le heat-

od by a batlery current and 1t ls this
heat furnished by the battery current
thiit constitutes the force ithat dis
rupts the atomis of the Hlument and
Hbwrates electrons

Fig. . HI s & sphericnl ginss Bulb
from which all the alr and gases have
been exhausted and hoving mounted In
It & Bilamwnt C-D which can be heated
to Incandescince by the “A™ baltery
connected to it and the metallie plate
H. When the fllament C-D 1s heated
to Incandescence by the “A" battery
cofinected across is terminnls  elec
trons are emittod, Connecting the
cold plate B to the Incandescent Al
mient 1 by means of the elrealt 15
F-G-H which Includes n current meted
and a “B" battery, with Its negative
slde connected 1o the flument lond
ut B and lts positive slde connected
through the current mieter, the plate
becomes electricully positive with re
spect to the Mlunjent,

Since like charges repel and untike
charges attenet, there will be n move
ment of electrons from the fMlament
to the positively charged plate, nnd
the current meter will show a deflee
tlem which Indientes that o current s
flowing In the olreolt B-FGH.

Incronsing the “BY battery volings
ecnuses an Incrense In the enrrent
Howing In the elrcult EF-GH, the
plute clreuit, untll the positive oharge
on the plate B s s0 strong that all
of the electrons glven off by the fin
ment are nttracted o It Assuming
thut the tempernture of the Mament 14
kept constant and that the pinte vol
tnge hns heen Incrensed to the point
where all of the electroms glven off
by the Alament are attracted to 0t
any further Inerenses In the 1B bat
tery voltnge will not cuuse uny In
orense In the current In the plate elr
cult.

Inercasing the temperature of the
Mament will Incrense the total oum
ber of the electrons emitied.

FRISCO TALKS TO HONOLULU

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

“ITello, Honoluly."

Tt may sound llke fictlon, hut i
Is n renlity, nevertheless

The new radio station at the Presidio,
San Fruncisco, with nerinl conditions

right, ‘cun be heard half wiay around |

the globe, OMceinls In charge of cons
struction declare It to be the most
powerful vacuum tube transmitter on
the Paclfic const.

Loeated on the highest point in the
Presidio, overlooking San Francisco
bay, two 150-foot nerial towers to nug-
ment lts efMelency, the new station
will eommnand similur stations ln Salt
Lake City and Cheyenne.

Radiophones on German Traina.

Wireless telephone Instruments will
be Installed on a number of important
German express tealhs, nnd recelving
Instrumenta will be plueed In hotels
and etabassles, accopding to an an-
nouncement made recently, Experi-
ments conducted In & moving freight
enr have shown that the wireless sys

| tem works well, the men engnged In

the testing of the Instruments helng
able to hold converaptions with friends
In Berlln, The tests woere made under

the observation of enginesrs, military |

attnches and  the
sentntives of the
Sweden,

diplomntic repre
United States and

Handling Vacuum Tubes.

When you handle the vueunm tabes
of your recelver grent enre should be
vxervisod that they are not knocked
uhout or that the elemenis are broken,
These litle Inmps are the heart and
soul of the set. A good way to op
erate these tubes Is to keen the glow
Just n little below the eritieal polnt,

Prrasssssssssssnsnssasnss

ADVICE FOR AMATEURS,

The woltages appiled to the
plate  elrcults of amplifying
tubes are not extremely critienl
and one volinge contral will suf-
flee.  The detector tube, how-
ever, I often very critienl and
an efMclent potentiometer will
work wonders In controlling It.

Appuratus used for the recep-
tlon of broadcasting ls exuactly
the same ax that used for the
reception of code signuls, The
transmiltting  equipment,  how-
ever, is different,

The use of n wingle wire for
reveption Is advantageous be.
cnuse It lessens the anmount of
objectional Interference In the
wiy of statle, It Is equally us
good as a multiple wire system
for recepilon,

Defective “B* batterles will
often eause rouring o the tele
phone recelvers,

The olectron  often  talked
about I8 the smallest known
quantity of wegative clectrieal
energy., In motion It makes upy
thie electrle current,

A "saft™ vacuum tube In used
ns a detector tube and a “harl”
vacuum (pbe as an  amplifier.
The terms *“hard” and “soft”
refer to degree of evagcuntion,

Radlo waves truvel ut the
same  speed na  light, namely
150,000 miles per second

A wavemeter I8 an  lostro-
ment used for checking up the
wave lengths of sending and re-
celving statlons, |

Gns pipe or water pipe sys
tems may be used for grounds,
the latter being more ndvisable.

Lighining protection secured
by grounding the antenna when
not i use Is essential and Is re-
quired by the underwriters.
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i A min who ocannot minfl his
| bDusipess i not Ot 1o be rusted
| the buwiness of othors,

“Woman s & mimacle of divine con-
tradiction.”

own
with

GOOD THINGS FOR THE FAMILY
‘ TABLE,

There are a0 many good things to
| be prepared from stale brend that
| never a  crumb

should be wusted
or even Ted o
the chickens un-

| lens one |8 (oo
busy to provide
u ddish of pud-

ding, The follow.

Ing dishes will

sUggest others:
Steamed Fig Bread Pudding.—-
Cream one-hall cupful of shortening
nnd mix with one-hulf pound of figs,
put through the mweat grinder. Add
oie-half cupful of sugar. Pour over
two cupfuls of bread crumbs enough
warth milk te be completely absorbed
by the crumbs. Add the beaten yolks

of 1wo eggs wnd onehnlf tenspoonful
of salt, mix the chopped figs, bulter
and erumbs; when well blended wld
the benten whites, nnd o ttle graled
lemon rind, Stemmn, closely jovered In
n well greased mold, for two hours

Crumb Cakes—Add onelnll of o
tesspoontul of salt to ot cupful of
fine brend erumbs and one capful of
chopped nuts, one-fourth of a ten-
spoonful ench of white pepper, celery
nnd one tepspoontul of poultry
sensoning, one mblespoonful of butter,
or bacon fut, and two well besten
egus. Form Into small balls or enkes;

buke In o quick oven untll brown, and
serve a8 un entree with o slice of

lemon and A spoonful of rich ment

BOACE,

Bread Crumb lce Cream.—Allow
pleces of stule brend to stund In the
oven until thoroughty hrowned all the
wiy through, Holl, sift and measure

| two cupfuls, add encugh thick rich
Julee from preserved fralt to molsten
the erumbs thoroughly—a cupful will
be suflicient, Add two cupfuls of heavy
cream, or a soft custard made from
i pint of milk, two eggs nnd one
fourth of a cupful of wugur. Freeze
0% usual and serve with a spoonful
of preserved frult as a garnish for
sach portion.

Veal Fricassee.—Hrown a venl steak
and cut In pleces, let stew In waler
to cover, sengoned with enlon. . When
the ment Is tender thicken the gravy
to the conslstency of thin suuce, us
Ing two tablespoonfuls of flous to one
of the lguid. Serve with young
string benns sensongd with butter,

Bread Crumb Griddle Cakes—To
a cupful of buttermilk add one eupful
of stale bread softenad In waler, an
eg, one-half teaspoonful of soda and
sufficient flour to mwake a drop Latter.
Cook on a hot griddle und serve with
maple sirup,

il

“In quiet eves the stars will hring
Thelr anclent sense of peacs (0 earth;

On hedges where the roses cling,
The dew will coma to eryntal bieth,™

THE PIQUANT MINT

| -

Mint as a flavoring occaples a rery |

Inconsplcuons place in the culgine of
mnny  bouscholds. A=
mint gapce to serve with
Inmb amnd us n
gurnlsh to nn leed drink
the limit Is exhousted.

Where one miy pick It
In the garden the temptn
tion I8 to use It In too
lnrge gquantitles, A drop
or two In o dish will suf-
3 five to make a dish os
[ pectally tempting.

In selecting mint, It Is well to re-
member thut peppermint has a pure
plish stem, while the spearmiont hus a
Ereen one,

Mint Sauce.—Take twelve stalks of
spearmiot; wush and ehop the leaves
very flue. Add one tablespoonful of
sogar and one-half cupful of vineguar,
Allow the mixture to stand an bour
before serving.

Mint Bherbet.—Tuke the Julee of
three lemaons, two cupfuls of sugar and
ope quart of rich milk. Peel the yel-
low rind, or grate the rind from two
lemons, ndd 20 stalks of bruised pep-
permint and cover with bolling wuter;
cover tightly and let stand ten min-
utes. Straln and cool and add to the
lemon, sugar and milk; freeze s
usunl; serve In sherbet ghusses, gar
nished with a small sprig of mint.

Mint Blanc Mange.—~Sonk slx table-
spoonfuls of gelatin In one-half cupful
of cold water for five minutes. Bring
to & boll one quart of milk, then add
five tublespoonfuls of cocon; ndd this
to the softened gelatin, stirring con.
stantly, When partly cocled add three
or four urops of peppermint, Mold and
perve with sweetened whipped erenm,

Peppermint Patties.—Tuke twa cup-
fuls of sugar, one-hall euplul of water
und two tublespoonfuls of corn slrup g
boil to the soft-ball stage; set away
to cool ln the pan. When still warm
add a few drops of pepperinint, a bit
of green for coloring, and bheat with o
wooden spoon untll crenmy. Drop by
spoonfuls on 8 wonxed paper. The
fondant may be poured out cmrefully
on n buttered platier and allowed 1o
cool, *then stir unill erenmy,  Cure
shonld be taken thet po gralng which
mny have formed on the sides of the
pun are scraped off Into the mixture, as
that is apt to grain the whole.

Nervie Maswes

pungent |
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WHEN A STRANGER FROM A NEIGHBORING COUNTY
WOULD CREATE A LOT OF INTEREST = AND
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WELL SYEVE, BAEGK
FROM “TH' WEST?
DID HAMK CoME

HE STUEK HIS WEAD W THE
POOL HALL AT CAHULSE
AND HOLWLERED

“FIREL"

- ouNE
D Wiges Newpeper e, S W THIGE

CANT 1 HELP PRAPS YA CAN NICE BOSHY
You A BIT_ | [GIMME A HAND MCE BOYSN
MR. MILKWEED? | | WITH THE MILKIN

YOU AT AT THE DARN THING

l | WOMDER WHICH WAN
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HEY ! THAT WHATS TnE_ |( AW WATS
THE wnond(’ MATTER ~AN'T || e m|
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