101 Recerving Circuits
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1. Thisis thesimplest of radio recriving dircatts.
i eryiral detector is placsd berween the antenna
and giound, and the welephones are shunred around
in  Signab on wavelengths pearese thar of the
natural period of the antenna will be received
srangest, althe none will be heard with intensity
is great ns where a tuner is employed, on sccount
ef the aerinl cirewir being highly damped hy the
presence of the detector.

2, In this cireuit we have a variable inductance
inserted between the antenna and ground for the
purpmee wl tuning the acrinl wire system e the
wavelength of the transmirter from which reception
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] dﬂl.l‘!d. The !l!d.q'lh-m‘l.z and detector are p,nced
n series across the inductance for the purpme of
cectifying mnd converting into seund che wave
trains traveling thra it. This is a marker im-
provement aver circuit Mo, 1, for the high resist.
nnce detector i remaved from the entenna circule,
and the runing coil permits adiustreents to various
wavelengths withost undue interference fram
othem. This drcuit is emploved in most of the
lower prived receiving oathts new markered i
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the receprion of brandeaseed radic conceris,

3 Hew we have o system very similar 10 she
previous one, exiept that a fiscd condenser is
shunted acrons the telephones, This has & capa-
city of about (L.001 mfds. and is usuelly referred
to &5 & itopping condeaser or o phane ennienser
Tts purpose it to store up ensrgy while the current
i Fowing thiu the dotector und discharge iv thru
the telephones during the oppeosite altemarion.

4 Thin shows anvther means of coanecting the
same instruments emoloved inocireaic 3. The
tuning bductaince occupies the seme position, aad
a fined condenser and detector ars shunted around
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it, but the telopions: wre conncctcd acrosa the
crystal detector rather thar acress the condenssr,
With scnc crystals better signalsare obralned with
the telephones in this posision while with others
the opposite s tree.

5 In this circuit tuning I accomplished by
means of o variable condenser placed in series with
the graand.  For o limited range of wavdengths
the inductance can be fixec, and muy either take
the form of n airply wound solenwid or a honey-

I



on rwo disgemlly cpposite
one is lefe
left the
indurtanes, and when i the opposite directicn
CAPESITY i inserted in rhe ground l:d.

@

combcoil  With the candenser in sories no Wive-
length can be obtained as great as if the condenser
were amitted, and the lower the capacity used, the
chorter will be the wave to which the set is tuned.

6. Agaln we have variations in wavelength of
the reteiver made possible by the vse nfa variahle
condenser, The inductance of fined value i con-
pected between the antenna ind ground with the
vanable capacity acram it With this arrnge-
meat only wavelengths greater than that which
woild ahrain if the condenser were removed, car
be tuned in. Tt is not s selective as circuit 5, and
with the majerity of anienias it i formd that two
wavelenpths are almost alwars covered by aystenn
of this kind.

%, Since by the we of crcuit § we gzt varistions
of wavelengths below that rewlting from the effect
of the antenea, inductunce s ground alone, atd
wavelergths above that by employing cireuit 6,
many experimenters use & switch for rhanging the
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vatiahle candenser fram ane position to the other
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W, This ia o slmple dreuit for & (W e tuming
coll,  While )l of the hook-upa previowsly shown
hare Bus oo tuned eircuit, this one has rwn, which
are conductively coupled to each other, The an
termi circuit is tused by the sliver connected to
the ground, while the sccondary or closed circui:
is adjusied by the other slider. Tuning of ¢ little
pvote selective waniety & the advantage of this type
of receiver grer the single alide ourfits.

9, Again we bave a single cireuit tuner biat i
this case the use of taps rather than sliders on the
inductance i illustrated. In order to ger smy
aumber of nrns, from the firt to the las, it 3
necmeary to use two swirches, At one end the
coll s 1apped for one switeh at every turn untilm

number equal to the square root of the total num-
ber of tarms on the cuwl, is taken off.  The point
of the second switch are connected to tapt which
are separnted by & number of turns equal to the
namber of taps on the first switch, The advan..
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tage of this syitem of tapping the call o that ot

::::r':unﬁmlﬁ#hhuﬂfﬂthunpﬁﬂ gives the minimum number of switeh points that
= |w Bﬂ:l,'lt'lml.'l.ﬂpk may be used 1o give one turn variations of indoe
methad sccomplishing this. The wvadable tance throughout the fesgrh of the coil.

condenser is connected deross the two hiades
DEDT, ﬂit:l,:hnmanmmh.pi:

10

Switches have gradually rephced slides on

: varahle tnducean o hecauie th ir i
e pnh.h:hhlhhﬁ mwhmnmunr#mﬂﬂznmﬁm
: ‘h‘*"""ﬂll ! .ﬂm‘hlﬂt prévent the wearing of the wirc snd the shor cir-
cndenser is placed in parallel with the cuiting of turss due ro metallic particles gerting
the between them, make adiusrments easier, reduce
the capacity efect of the operator's hand by keep.




irg it furcher from the coil, asd make ronticts
which are less affected by Husr.

10, This circme shows the connections of o
receiving cutfit employing & three shide tuser,
This may Le cansidersd & two rirchit turer, con.
ductively, but variably cospled. The primary or
Aatenna eircuit i tuncd by changing the pesiton
of the ground sider, the secondary is tuned by
varying the distance between the other twe aliders;
asd the coupling may be altersd by maoving the
secondary sliders togethgr, to of from the anteana
end of the inductance. It lsevident thar vhen the
number of turny separating the secondary slicers
in'comanratively small, 2 greatis range of zouplng
may be obminec. This circuit gives the greatest
alacilvity of all single winding wner

11, Thisdingrm illustrates a means ofincress:
ing the wavelength of o single circoit recsiver Ty
the addition of asecond inductance or loacing enil.
The two cails are placed in sedes and treated as
bat o single winting.  For celatively long warcs,
when the last tutn of the first inductance has been
remshad, the slider on the loading il 13 mared
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from its position of minimum jnducrance roward
the oppasitz enc untl the desired wavelngth is
obtained, [t is well to mount the two cotls at
right ungles and several inches spart so that when
the EHEI‘]IEI{:EII i not required,, losses which woald
otherwise be high on waveengts near its natural
period witl not bs so greacly felr,
= 12 In this clicuin aupther means of rinlng 4
wn W a variable inductince of the vara.
meter type sgused for charging the wavelngth of
the syseem. The inductance of tie cireuit is
alizred by varying the mumal inductsnee hetween
two colls coan in series and mounted in such
a way that the welf inductance o one may be made
t0 assist or thit of the ather gives
gradual varitions of wavel:ngth and theréfore ias
the sdvanrige of permitting chise ndjustment to
sharp waves. Anather paint of superiorty over
the of inducrance pevionsly considerec is

« thar there are nodead ends ro reduce the eficiency
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of the system, z3 the whale wisding fointhe dredic
at all times, Opposed 10 these advantages, how.
ever, ire the facts that all variometers have o lim-
ited range of industance variation and since the
resittanee in the clrcait always remaing the same
the efficiency is low when somparatively: small
values af industance are used,

13, Becausethe minimum inductancecbtainable
in @ variometer is comparatively large, it often
happens that wher this instramenr i woed 55 &
tuner the wavelength at the lowest adjustmeant iy
longer than that of the destred signals, To aver
come this difficulty and permir shorter waves to be
reached, o comlewser i placed in serles with thie
grovnd lead. Thismay be of the varintle type bu:
If only a relatvely narrow bend of waves is to be
covered, a fixed condemer will serve tie PUrpas
sines the variometer is cipable of éne adjustments
0 rae incaming signale.

14, This circuit employs a variable conderser in
shunt with & variomerer for tuning the receiver,
An arrangement of thissort 5 intended for wave
tengths greater than those obrainible by the use
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sed ix capacity will suffice if a comparntively small
range of waveengthe is to be covered, but ethen
wise a variabls should he used. Since
the mnnm:m'imtidu for gradual chaspes in the
wavelength-of the cuthi, the capacity may consis
of a condenser which i varied in steps by meam

of w fun switcl passing aver cafitacts connected to
the plutes,

123 Tu this circuit we agaln make use of the
quakty of the varometer which permits minute
varmtions ol indoctance, Mere we luve ; uhe
variometer carnected inserics with 2 tapped load.
ing toil.  One wet af swireh poina i il ehae is
necessary, and the taps are sparated by o value
of inductance equal to the range afthe sariometer
In tais way any degree of inductance may be ob.
rnined, from that of the minimam of the variomerer

19 the toml of the tapped cail plus the maximem of
the variometer,

of the varinbls indoctanca alone, A5 inciréuiy 13
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M.I'n.mi; a simple loose cunaplet Loreuit .I-n_win,;
a variible primary o anenna induetance indues
tively eoupled to a sccosdary or closed eircuie
isductance of faed value. A detector, fixed con-
denver and telephana complers the resaving 1ys-
tem. Buch a receiver is commonly referred €0 as
having an lpmndlehm urtungl secondary. Ence
it hasbue one le walue of induzeance and no
tuning condenser.  The ruming is dene by varying
the prmary indvctance and the untuned scoondary
respords to all wavelengths to which the prima
Ay bﬂ tuned, Althe the closed cirout hasa g
damping factor due 10 the absince of 2 condeaser
seroea the inductance rormanals, it respoads o
different wavelengths with varying of
efficiency. The mors neardly the wuveleageh of 2
cesired tranermitter approsches the aatuml period
of the secondary of the leose coupler, the greater
will be the transfer of energy from the antmna
system to the etecior omuit, ing the
inductive relation between the sec-
ondary eoi's sharp tuning i secured,  This feature
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tector, ¢ :
e gy oo 1 oo
secondary indectance is
primary is vamed
switches, A thﬂq;p :

rhat the between the colsin varied
taring the ¥ inmrle che primary Tube,
i1 commonly referred to 28 a2 vano coupler. 11
wimpls matier wo vary the inductance of
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is the greaves advamage of the vvo erculc tuneg
over the singly eoil type.

o pegioisc circuis.
i antefina creuit i vaned by
chasging the valus of the vanable primary in-
ductance and the secondary lﬂ:lglbt placed in
resenance with it by a selection of ’l:m'lh:l
el gha areuit indvcranc and van Tuning
condenser. In cases Like thin where both pirewts
may be tuned to the frequency of an
signal, maximum transfer of energy between the
ciremite potuse the lowdest respunse in the
resalts. By altering the coupling be
tween the rwo eoils varving degrecs o selaetrviey
i wning may be obrained.
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second inductance or loading coil i connected in

taries with the primary of the recciving transformer
10 intrease the ‘nductince and ¢ the waves
bngrh of the antesna crewin. W n tined

ary is desired

it is essential that a2 second

loading mducuﬂu’hb;uﬂ:e: :mtx cloasd pasillz-

10ry Sretie. chat it & 50

20, The awcuic bere shuwn is thar of an ex-
wemely selective loosely cougled receiving muner
having three arcuits. & matenna circuli joe
tludes a variable condenser and an iductance
which in industively coupled 0 3 coil of an inter-
mediate cireuit, The intermediate circuir is taned
1o resonance with the antenna circuit by means of
a vanahle capacity, and has 3 second induceance
which is vanably couplad 1o the detector circuir,
In this case the derector circuie is apeniodic

Altho sddom used by expenimenrers, this three
circuit tuner has found considerably favor in com-
mercial radio service.  For about ten years some
of the largest steamships affaar bave employed
this dreuit in the form of the well knows Mareoni

22, Thir  efreuir H'!'I‘Pl?i a ampls  loosaly
coupled cuner but vames from the AITANEEMENtS
orevisusly eontidered in that = lseal batrery is
?ﬂ' \ ir.II some detectors, such as nrbq;u.rh;
urn, sigral strength it great
tmfgying: direct current pwﬂblﬂrll of the carrect

Tty i seres with the crystal and the rele-
phones.  Thes is due o the Bee that the cryseal
o twlﬁqthhx virtee of its unilareral con-

uctivity W is more pronounced ar cer-
tain Nﬁ:q:‘ than at others. ;I‘o ubml rﬂu “4:;-
Fagt Ential LEiTTT 11 T lcasT

is ﬂmxudm . m:l'l:}:l-rI w_ th:ui:tl;:lll‘r; in the manner

thewen and o s of the volts
ek debdctor: a0 elsphonss e petpial s

placed thae the secondary condenser s wiied
across the n;mndu: induciance and loading coil
rather than seross the cecondary alone, Aiin the
u;uulﬂf cireuit 11 e Toading coils shotld be placed
at right angles to the Joow coupler windings ro
that they will lesst affece the runing when chey
dfe notin use,

e
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Multiple rurer and some operators favor it .
21. Here we have a two creuit tuner employing
electroeitaric coupling berween the tuned ercuits,
The open circuir ig tuned by means of a variable
inductance while variations in the wiveleageh ol
the clossd cireuit are sccomphished by the variable
seeondary inductance wnd the variable condenser,
Coupling berween the drcuits is varied by changing
the capicitien of the two veriable condensers con-
nected betwren the ends of the two inducranees,
In & commercial form the shalts of the two are
mechanically coupled s that boch may be varied
I:gv a Ii?h knob. Ths circuie is used in some af
the U, 5. Navy outhts, both in this wiy ard com-

bined with elecere-magnetic coupling,

o

23, Anorher porentdomeer diagram is here
shown, The 'pl-'l'll'l.'}rh upan which this elrcuic
funetions is pracucally idenical (o thas cmployed
mnarcuie 22 It differs in that the stoppiag eon-
denzer i thunted acrose the ve mes and
tentiometer, and the recondary induetanes s in-
cluded m _.I:]'I.L loscal harrery eieeuie.  While fousd
insome high elass commerdal equipment this cir-
CUIE 1N MoSE cases is less desirable an sresune of
the click caused in the telephones by making and
breaking the battery circuit when the indectance
ig varied. E )

A porentiometer drcuit of the kind shawn |
dlugram 22 or 23 iy essential where electrolytc
detectors are used

13



. A type of antenna nor previcusly referred
to iz fllustraced §a chis ciremir. Tt s termed 3 loo
antenna bt must net be confised wich the col
type or diectiunal loops, for itis as eMelent as the
ordinary aerial and i no more direetional. Such

an antsnna with its attendint cuning aragement
was championed by De Forest inthe early days of
wireless develnpment npd baund considerablo
amang expirimenters at that time.

25: Tht' Dril!tiﬂ]ﬁl of the desdsend indieraren
switchis fllustrared in thisfgire,  Asingle eireuit
reeesver 15 showa anly for the sake of simplicity,
e dead-end system being apphicable to induet=

ances of any eireuit, regardless of its complexiry
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2. Here the end of the I:H.l!llﬂ'l:.h‘l_‘ﬂl which s
ugually free, is connected to the vanable conmet
#3 thac the unused portion of the eoil is always
shorted, Torthemamwho his groen lictle 2etention
1 radio frequency drcults
vith decrmting current theory, it would appear
thar rhis mer would “senioisly impair the
elficiency of the outlic, but as & marcer of fanr ir
is used 10 some of the moge popular regeneraive
tuners.  Howewver, there inno doubr bue thar there
are losses cue to an serangement of this kind for
the inductance <f the coil is reduced while the re
sistance per turn remuing the pame, o ohiect
of shorting is co prevent the unused inducrance
from forming ae escillatory circuir whose nacural
reriod might be nedr the wavelength of & desired
siginal and chercby absorb a considerable amoune
of enecgy,

ot who is familiar

Thedea of the device is 1o remove the mmused pae
tions of the inductance fram the active sart of the
cirelit 50 a8 to minimize abscrption and resulcan:
losses. © Lhis is qure imporrant where tuners of
long wavelength ranges:are vsed, for in thee in-
srruments the natural period of che whale wandin

is very o'ten equal to the wivelergeh of asigna

tuned in on 8 fractional pae of (he indocance,
Sueh a eondition incresses the resistanes of the
“'-'i.\‘i\'-';nﬂ tI'I!_'-l'I'Ml.ril'r'.‘ and if =Botens rEEtpE:ﬂﬂ 1=
ta be conduteed 1e 5 imperarive to use 1 dead-end
devize for breaking up the induetanee int sserinne
to keep the mitural period away from' the useful
wavelengths,

n 27, Thit -cirewn grven 2 meched of peducing
incerference from sighals on a wave differing ir
length from that .}F‘; desiend grataan,  Thee
accemplished by placing an inductance shunted
by a condenser in the ajeenna eiruic and tuning
them to the frequency of the imerfenng signal.
This simple tuned impedence or radio frequency
trap oscillates at the period of the tindesired trang-
mitter 5o that the current fewing in each half i
E’?m'“r equal amd epposite in lincar direerion,

exerically this neutralizes the current as chis
wavelenprh arehe poine whetw the recriving tunesr
is connected, thereshby preventing these impulses
from vravelling thru the prmary # frans.

rmer o ¥ nl, & Eystem B quite
effecrive where the interference i3 caused by an

undimped wave transmitter; bur doet not elime
inate as grear x portion of damped wave signals,

H
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I8, In thic dE:E!qm we have the connection of a
receiving ourfi ped for the reception of sus-
tained or undamped waves such as are emitted
from are transmiteers, kigh frequency alternators
and vaillating vicuum tubes. Since undamped
waves have no penod of oscillation within the
raage of the human car, it s neressary to emply
in I'I:t receiver & device for breaking them up
inte sbdible groups. In this o
simple, and reliable methad
does not difer from those previnushy deseribed,
but in place of the usual derector an instrument
known as the Poulsen rikker is connected. This is

l:hli CIccuit  am u||,!II
15 given, The tuner

9 Anuther system for the receprian of une
damped waves u illustrased bere. A loosely
coupled receiving tuner with a crvstal decector
and telephones comprise the reesver prager, but
i serien with the ground lead 15 ¢ make and break
device  Thw serves o interrupe the meoming
enirgy 4L an audible rite se that groups of osalk
lations rather thin eonnnuous seeillations take
Place mthe arcwes  1v1s these groups which are
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mesely a revolving dise upon whish a ring wi

or hruvh e hmllggt to bear, As ihe iﬂ: rgr:tig
the light contact interrupts the creuit oWinE o
the irregilaf urfaes over which e travels, ﬁ"l‘r_-
make and break dues noe peour regulatly so the
note produced in the teltphones ie noe ¢f o muuiel
character, The received energy is accumulared in
the iecondary or closed circuit of the runer while
the tikker coatact is open, and discharged thry
the zelephones when the circuir is closed, In-chis
way the contintvus wave is broken up at 3 raes
which is within the limes of the gar ind the re

ceived signal i thue made oudiblc,

actually teard und their frequency determines the
tone lpmdur,ed i the telephones by the incoming
signal,

The mterrupring meckanism is called a clioppe
und may cither cossst of 4 separave ot af con-
racts an & buzeer or a revolving make and breal
of the enmmutator type. 1o poseion in the it
cuit must not necessanly be in the gpround lead,
bur may sceupy almner any place i the apm, or
even the closed ascdlarony corcuic




3. A more elaborate means of breaking wp
eontmuous waves so ag to produce sudible signals
1 given in this circuit.  The usual evpe of ervaeal
receiver iv used, bus a local generaror of high fre-
queney sseillationg 1w inductively couplsd to the

rilnl.'l.r}- J;:'rc'ui.l:. 5 -nm:l'Hun:r i3 tened 1o 8 wave
ength differing from thar of a denred signal by
EE frequeney within range of the sar Thar
15, if the incoming signal s hewg transmitred
on a wavelength of 13,000 merers or 30,000
eyeles. the local geperator should be adjusted o
radinte energy af 3 frequency of 29,000 or 31,000
cycles. Thi would produce a note in the tele
phrones equal to the diference between the two
or 1,000 eyveler per accond.  This s called beat o
heterodyne reception,  Wirh chis rvsrem an even
tafe w0 produced and ke frequeney can be mogus
lated to nunt the operator ¢ to the inherent
charactensuies of detecror, che effietency of
the recewer en weak sgnals s considerably in-
creased by duper-imposng loml ewilfacons wpon
the incosung ngnals, for the value of the current
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A2, Tt frecpiontly heeames desiable to hive 3
buster circuie which will radiate most of irs
energy o 3 definite wavelength.  Such a hook-up
is shown in diagram 32. A runed oscilling
cireuit, comsuting of a condenser shunted by an
inductance, & ed- in zerier with s battery,
butzer and switch. When che swiceh 15 dosed
the buzwer contacrs periodically open and close
the erreuir, setting up oscillations in the tuned
eireuit 3 an sudio fn:qn-:n equal 1o the tene of
the huxrer, znd on a wurfmu_th determined by
the r.-rs:f-‘:fﬁ and induetance af the high frequeney
eirzuit.  The inductance is electromagnencally
coupled to the receiving circuir which muse he
runed o the warelength of the buzrer sysrem
before II'I!;_ responie in the telephones can be ex-
pected, The advantage of this circuic over the
preceding oneiachat actual pvdio frequency energy
I Iﬂuppllﬂd for I-l:!'i.llIE the vecewer, The best
pomt on the erystal can be more reliahly located
and any defect i the turing fyetem will be
checked up as well.

13, The Floming wvalve detector from which
the audion wave developed 16 shown connected
ton locsely soupled tumer an thei diagram. The
action of the detector is hased wpon the theory
thar in o vacuum negative charges will fow from
a beated to g cold elecrode and ot in the revers:
direetion, The current flow 15 ooposite in direc
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flowing chru the coeoe is bude op es 3 poiae where
slight variations in the sumal energy resule 1
EFERtEr ¥ANAtons i the curreat, than
weld pormally be the case.

In this evrewit 2 vacuem tube oscillator ts shown,
but an-arc wr wtho Foew wl high fequensy gener
ator will answer the same prrposs

§1 A buszer test @rewt is here thown con-
ro & crystal detecror receniing cuthi.  fn
purpose i th assst the operator in determining
the most senmnve adjusteene of the dewecror
Vapious buzier hook-ups are posshle, but the one
here gven combines simplieity with eFectiveness,
A baveery and a device for mpening and closing the
circuit are wired in geres with the Buzzer, while
:hednmrut nrh:_ﬁc lmnlarumI-m s led chru 3 Axed
condenser vo the grouw n operation the buzzer
it staresd by clowng the circuir snd the poiny of
the detecror 18 moved abour the surface of the
crystal until 2 spor is found where the burcer n
heard with maxiowinysicength i the telephones

F!'on te the slectronic stream,  The cold electrade
i termed the avode or plite; while che heated
member is called the Glament. Ta prodice the
required temperature, 2 bactery i connectel
to the cathade, or filiment, thra a variahle re-
sistance. Telephonss shunced by a condenser are
wired in senes with a tunirg inductance baween
the filiment and plate to form the exe:enal cireme
of the valve, Connection to the Alament s mace
thru a potentioneies which may be vegulacal
to place the proper charge on the plac,

;n eperaton the in.r.rniil.u:l.ll:l_n im sl jusied o w
point where a fechle curvene will continually flow
taru the eireuit. When a signal s tuncd in, a
ndio frequency alternaritg current is iaduced
in ThﬂF].i’H.lHl erreunt | trading fo reverss the plae
porentinl at a2 mpid nte. The altemation
which assisis the ncal Eﬂrﬂllﬂ mereises the cur-
eent Howing thru the eele phones while the opposite
altermation decreases it shightly.  In chis Wy A
pulsating divect vurrens racher chan an altemanng
cirrent 6 spplied to the welephones. Owing o
the fact thar the efeer of the pestive ll‘d.l--ﬂ’lh-t
received current is greater than the negative, each
ﬁguu uLmﬁ lﬁnu.dlp;tﬁad nfﬁnﬁk “?:uﬂlm

wees the wwphiigmi, thereby prodie-
ing audible sounds, !

The Fleming valve s no more sensitive than the
arystal detecror but i cansiderably more reliable,

—————d .__‘..—.-_.-
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