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THE enormous frequency range covered by the
wavelengths between one and ten meters was,
until a year or so ago, practically unused. The
value of this territory is rapidly increasing, how-
ever, as evidenced by the activity of amateurs, the
efficiency of the two-way police radio, the advent
of the new high fidelity broadcasts, and fac-
simile transmission, not to mention experimental
television.

The experimenter has been seriously handi-
capped by lack of a suitable receiver. The 1-10
receiver has been designed to best fulfill this
need, with due regard for the special character-
istics of present day transmitters, and has been
made extremely sensitive, but at the same time
very simple and easy to operate.
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The I-10
Ultra High Frequency Receiver

Tubes and Power Supply

HE Typa "1=10" receivar employs g 4=tube
pireuit. consiating of one stage of tuned R.F.,
A self-quenching superregonerstive detector,
transformer coupled to 4 first stage of nudio
whieh, in turn, i resistance coupled to o power
outpUt g,
The tulies emploved wre as follows:
L RrF-i-
855 — Detector
65 — First Audio
6F6 — Second Audiv

The receiver f& designed for operation from the
Nuationgl Type No, 888 AR power unit, dll
voltage dividers, ete., being built in a0 that but
one Bvoltage lead is . This power sup-
ply furnishes wix volts st Lﬁ smperes to the
heater cireuait and 150 volts al 35 millinmperes to
thé pinte and sereen olrenits, If desired, the heat-
ars may be supplied from a 6-volt battery and the
B-cireuits from B-batteries. Voltages in excess of
180 nre pot recormmended  and  oeceiver  pers
formance will be unsatisfnetory on the “A™ range
at voltages below 167, If lower voltages must be
usidd, 4% in portable operation, the 20,000 ol
resistor connected between the B+ lend and the
repenerntion eomtrol nnd the 35,000 olim seroen
dropping resistor of the RF, stage, may both be
shorted out, Thiz will allow the receiver to fune-
tion normally with s maximum voltage of 20, b
with reduced audio output. A 3-volt C-battery is
umic to supply bise tothe B.F. tube. Thisbattery
is mounted in the rear righthand eorner of the
R.F. eompartmant, being held in place by aapring
clip. Twna Eversady Type 015 cells, or equivalent,
wre pecded, They are mounted in o hakelite tubes
and the positive {center) términal of the upper
cell is grounded at the top by & retaining bracket.

Antanna

The importance of an efficient antennn ednnat
b over emphasized. The antenng lead, or leads,
should be brought directly to theantenna binding
posis ot the top of the réceiver; Thiy may be
threaded through the hole in the cover and nr-
ranged. 2o that the cover mmy ha opened for
changing coils,

A Imﬂ.H flexible laad will be found eonhetod Lo
the Tront antenns post. This supplies o groumd
connestion where s singlewirs antenng iz used, Tt
ghould be discoonceted fromi the binding post

when doublet Teeders or two-wire lines are e
ploved, An external ground conpeation 8 usially
undesirable, but this peint must be detarmined
by experinient.

While the antenna primaries are of aymmetrical
gonatruet ion, mechanical considérations prevent
exact balnnes to ground, and there is some eapac-
ity epupling between thie windings, especially at
the highier frequengies.

Exuet recommendations for antenna syatoms
mnnot b given, since the dimensons will de
pend upon the froquency at which best efhciency
g desived, directional chardicteristics, et In
generil, however, the antenna proper should be
tuned to the received asignal. In moany installe-
tinne this condition may be satsfactoriy realized
by tuning the féeders with series or parallel con-
densers. The size of the tuning condonsars will
depend upon the frequaney of the received signal
and upon artenne dimensons. The trnsmission
fime must be efficient. As & rule, "twisted pair”,
or similar lines, are not satisfactory at frequencies
inuch abosva 40 or 50 me;, especlally where the
length exceeds o full wavelength. The open wir

-or teansposed line is much better,

Another general rule regarding antennas, is
that any syatem which is found to be efficient in
transmission will have good eficiency with the
entue direetional charneleristics, ete, in repeptlon.

Output Cireuit and Speaker

The plate gircuit of the cutpit tibe is brought
la the outpit jack, lecated ac the rear lafthand
gide. There iz oo output transformer in the re-
peiver. The speaker requiretients are not ai all
eritical, sny good magnetic or dynamie speaker
bing satisfactory provided the input impedance
{a approximately TO00 chms, sud provided the
speakor wWindings are capable of carmyiog the
plate purcent of the putput tulse (about 25 me.).
Some magnatic apeakers will require a Slter aya-
tem, sueh az .o 1wl transforiner or & 30 henry
shoke amd 1. mfd, condenser cambination. There
is noprovision for the Geld exeitation of a dy-
icunie apeaker from the Type Mo, 8586 AB power
unit, For thig neason, the permanent magnet type
of dynarmie speaker i recomimended, no feld ox-
pitation being réquired.

The hmdﬁhnne jack i located on the front
panel, just below nod to the left of the main dial,
This juwck is wired into the output of the hrst
nudio stage io such o way that when the phones
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THE TOPF VIEW

S the deihlothislling dpinsen the B and defedtor dirmui: il ghe unigue v eidemsng & pame.,

ife puighped] o he giomal inpat o thie st tabeds
completaly dieronpected, Tt g2 peiporiond, how-
v, et the - plode cirouit of the oulpud fube be
e pelde ol |'|'.'.|rlr..-_'.'\- If thee "|!||"'a.ill"f' g ko ke gljs-
sopnacted, 4 Juroper myusy be insected o bhe
tip=jackscto connect e togother, The meeeleer
elialid na b opeeated Frotn Lhe aliove inentioned
poer sappde with Lhe onbpir tibe removisl, as
Llye voltare might rise sibove 150 volis, When
.;.luter:-! Bl I_|||I.I_!-:;-|"':II (147
HFd 1 |||'|||l:.'-\.':|'||1. and will ‘Eive hetier hattery
DTy

retmoval ol the

Cantrals

The mains ol @ tie tumng contred : Edipration
rewrs for the varions sxle -are slown pn P
T The carvet ake-aralfate to dhout thrae P
11 b notad that freqpeiey Jiereases with
il rending

T rightharid ‘anrnir
nirnilea e prEL vy Has ._;|.1|||, 18041 ALl 1N el
fortifnpeareiy rEndering e recaEver Inoperakoce
dunng -|.._- rioelE of crassnissEon or Wi changing

Ll T

LI T L

RERTTO

coils: When using B=bakters” plate |-'.I.:l-]-|j.', LIt
gwinelr shiruld e thrown to the MO " position at
all Blines wehin the FecRiTeT B fd ke, Lo onder
o Avoid parakibic drsin. No switeh is provicded
for apeniug the heater circull

There are three sianll diaks in addition to the
wesen deimine Jdial, These contmal detector negens
eration, aueio gain, aml che allgnment: of the
1 F sipmait, and are ionrksd  aessrdingly-

Comating Characteriitics

Thir *1-10" receiver {8 designed primacily for
tHe experitnenber nind (oo this end has been monde
fo b meximune seasitinly and & wlde fre-
gueney g, This ten of  self-guenching super-
rabive-detecior wilh o stage of tuned BLE,
Ein! ) :'.'I:F_L'Ilg-lll -l"l'-:\-il|'\. ity s J‘a“l".-h mteoTh.
meately, this rrpe of detector introduces
sanes fistorkbon, sinee it does oy have a Hnear
claracteristie, The distortion is stisll when sl
nids wre pof odelhted  heavily, and inereapes
with ihe percontages of modolation
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THE 1-10 RECEIVER 5

Tl vafious eails sra stiniped "'4-1°0 A2,
YE-I', '"H-2", eté Thev are used in paird The
eoil ‘sockews of the B and datector stages aom
wipkied U1, and Y00, pespeeetively to-sorrespand
wilhe (e ol desgoations. The high eeguensy
taile, fparticubndy. the “A=171 riost e preskiad
dhonwry (0 bhe =ocket as Tar me they will goo IT thel
ke mok, the sndietanee of the pimacy - and
sepopdory irounis will be pneronesd and the calis
bration of the cirout ol e slitemed.

Witk any poir of coils in the receiver, the audio
goiii cantral shiodld-be advanced to 3 or 4 an the
dial, Advancing She regenembion conteel il
therow the detector circuits inle supetregensn-
thon. Thisvoniditkon {s indicated by o lowd mishing
or higueg doige T higs sl dedp down Lo A
very low lgvel or disnppear entively when i aignal
fa tuned in, the peduetion depending sumewhat
utkon signil ssrengih. The afcting of the regenora-
tion control nb which the detectar goes info guper-
regeneration will vary with difereni sotz of coils
m] witls the sondition of the 955 dermstor tube.
O thie YA ranige (U may be tiecossiry Lo sdvancs
the contral to the full on position sz she detegtor
Ll beging o o ouk Senaitivity will dupﬂnﬂ
wpo the adjustndot of the regeneration cintnol,
the maximui obeurring just beyond the point
wrisere Lhe hibe startd Tlee aodio gain eontrol el
b used b6 eontred violume,

WLk thie smatenan disconnestod nod the defees
tar just beyoand thie it at which superegensra-
Lion starin, rotation of the B.F. irimmer confmi
will produce & deflnite decrense in the dotector
hiss at s certain seiting, usaally beivesm 2 and &
The B.F. cirobit 15 allened with the defoctar ik
thie mickile of thiy “desd spot’. Advaneing the
regeneration control will start the fis again. LL i
well for the opermtor bo familiarize himself with
Lhe effect of thess tvvo conirals as ope s depend-
et upon the other,

The regenarntion oonirol has some foning
elfgct, naroaded plive poliage causing bn -
orepse in frequency,. This necessitatod re-tonine
towprd the lower dial numbers. The sfieod will
vt with ehig eoble employved dnd che dial setting.
Simildely; the ofect of the teinemer condenser
will vary over the mbgs of the recepver and also
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THE COHS WITH COVERS REMOVEDR
Frum lefi to righe the cails are degignaced oa A, B, C,
e Lheteorer coldln ave in fromt,

wvig Bhi enige of any ahe pair of eolle. With any
bype of snbenns connscled, avén a fesr inchos of
wire, the effect of the B.F. {rimmer upon the
detectar cirsuly will be greatly reduced i not
altmdnabed, Tb msv still be found by opdrating the
distector. at the very edge of superregeneration,
The trirmuer sscting ia still eritical with regard fo
thi roceiver sensbivity, howover, The alignmant
of the trimmer will change with the dimensions of
Use antenns and also with the tuniog of the
receiver wlen using an antonna of fxed size. The
setiing which aligns the B.F) stage oy gy in
elther dirsction on the: brimmer disl, depending
upon anfeins chsraoteristica

In determining the comest trimnier seiting,
when s wlpnal is already tuned in, the oporstor
should judge B the degres of hiss auppression,
the maximum suppression indiosking  coreect
ripgrimediL.

1€ is important fhat the mgenembion control be
advaneed auffeledily so thit thié deteclor s
isrillnting - atrongly. If It s not, eny roceived
mpmal will Appesr Lo have o serien ol carriers o
lew k. npart over seversd divisions of the
{uning disl.

The operater whi g ot fheoiline sath the By
twpe dial and funing mecliniEmn may gnin the
impremson that the receiver tubes very, hroadly.
A piperregenerative receiver g, of course, les
seleotive than orher tipes wsed on lower [regquen-
chiog bt seleetivity sannot be judged By the dial
apace oovered b o given sighel unless the total
prquivalent. sealp length is remembered. Sinpe the
diml muiloes ben revslubjons: o cover any one onil
pilmgs, the senle Tength i approximately 12 faet.

Maintenanca

Thers are no cireuit mdjssiments or trimmer
shtbings to be made, other than those which srs
brought ot Lo the front pedel sod whieh hove
been previously diserussed.

Théefoet of decreasing battery voltages {both
A and B} and apeing tobes wall firgt Be noticed
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[ THE 1-10 RECEIVER

when tsing the “A" colls, particulurly at the
extreme ends of fhe range. A 058 detactor tube
which will o Jonger opemts on thd "A™ mnge
will &till ghte good performance st lower fre-
gienicies. Slmilarly, ooy poor: eetineclion 4t L
tufae sooket or ooil socket will b espeginlly no=
tipenbilé ar the bighest frequeneies. In fact, the
deteetor iy pefer (o go into suparregenaration
ipulvss Uhé coil contaots, e, ar parfoctly clen.

It will b noted that the veriable sondenser
supportd, ool sockets, and coll bhuses, ofe. are

nule of Vietron, and while this malerial has ex-
eeptidnal electrieal charactorigbios, it iz similar Lo
furdd rubber in mechoanieal srength snd its ina-
bilivy to withstnnd eat, The receiver should not,
iherefore, be subjected Lo high temiperaturcs aned
the Vietron parts mmst be handld with ressom-
able care 00 prevent hrenkage.

The C=hnttiry doas not supply any eurrent and
will roquire replucement but about orice o Veir.

Addicional coils for exiending the range in
it hor direetion are not available,

SCHEMATIE GIaGRAM — TYPE -8 RECEIVER
£ Ry &
=
| = ]
254 , t’]:“ 5G3
I
by = by Lz
WM, !ﬂ-_—.ﬂ_q P‘ A2y Ry
] T %T T
i} + ‘ -
CHaSsIS o ey
] F"Lmv-.- “l y
}{'ﬂl-‘:‘"' T0O HEATERS
HEA"E‘F‘ BLAGE
MEATER i—‘—-!_ o

List of Parts

I3 miml. max,

153 mml. max

A mifd.
s mifd,

A0S mifd.

AN el

SAomid. — 200 volt

I mid. — &) vale

I0mid. — 80 volt
1 kel . — 400 wislt
OOO0S mid.

0 mimf. M.

35000 olurris — Ly wakd

50,000 ohm Potantiometer

b KK} ohms — 1 walt
5,000 phpas — Ly watl
I moegohim — 1a wall

O megohm — Lo wnit
S ohims — 1 watt
SOLO00 ahm Polentiometor
4 mepohmse

€y RFTuning Condenser

2 Detector Tusing Condenser

i BT Grid Return Bypass W
Ly H.F Plate Retun Bypass, . ...
Cy  Serecn Bypass (popper plate),

Cy  Quench Ereqlensy Bypsss

C:  Deteplor B+ Bypuss . (.

Oy st Audio Cathode By I:II!I.'BE

Ty dnd Audio Cathode Bypass.

Cip - Audin Coupting Condensor

Ty Dpteetor Grid Condonger,

e RIF. Trunmer Condenser

R, Bercen Dropping Resistor

Rs  Repeneration Contral _

Hy Doteetor Pluiy Dmnpmg Fonigtor
By let AudioBiss Fesistor. . ..

By  1st Audio Plate Resistor ., |

B tnd Audie Geid Leak

Ry 20d Audio Bixs Resigtor

iy Aundin Gain Cantral.

g Detectar Grid Leal

Ly Ultrs-audion Choke — Uaed only on Illp;hr'r F rlquﬂln:'- H.ﬁ.m:ﬂ
I Cuench Frequeney Choke

T: Audio Transformer

250 milithenrles
471 Rulio
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THE 1-10 RECEIVER
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NATIONAL COMPANY, INC., MALDEN, MASS.

ULTHRA H. F. TUNING UNIT

Thanaw Matianal High Frequency Tuning Unit laan ideal
chassis for experimantal wark. The two-section VWictron-
Insulated condenser carrins the plug-in coils immediately
sbova the statons, providing extiemely short leads,
Kot are individuslly insulated, with very small capacity
ta fuunﬂ. Slandard ﬂp«lil‘r is 15&:1;:&” 11;:3:?.
Socket spring contact and relsr © ire ¥
silver plated. The dial snd drive walt fa the Malicnal

T W,

,Tl:. Llsift 3n wiwd in the 1-10 recaiver devertbad In tha
praceding pages. It b sullable For superhelerodyne,
Tuperegenarative or TRF cireults,

Type PWC, withoul scern lubes or coil

b el Sacive " List Price $37.50
Type ¥RB Yicton plug-in bases, with

vﬂlnr—dﬂ:—dmhﬂ prongs, par pair List Price $1.20
Typa XR:3 Coll Forma only, unwound

(lowsloss R-39) as used in €, D; E
and F eails, nach List Prcer %30

T ¥XRC WYickan coil co 1E8
rg:g‘ 5) 4 o List Price 550

Type 1=10 rocniver with coils, bul with-
out tulbas; speaker or powariu Iy Lisi Price §65,00
Tuketrs can be furnivhed at rd pricey

Type 5884 Power Supply lar above re-
eaiver, less lube List Price $24.50

Ehipping welahts: Recabver 16 Ibs,, Power Supply 17 b

<>
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