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e THE almost complete lack of selec-
tivity whieh is to be found in a super-

regenerative receiver was quite an ad-
vantage in the early days of ultra-high
frequency development when  but few
transmiters: were on the air. - With the
pregent popularity  of the: ‘amateur five-
metes band this condition no longer exists
and the need of  a relatively selective
ultre-high frequency Teceiver is: greaf.

" Aziother present-day disadvantage of the
super-Tegenerative receiver is extremely
high: noige: level and consequently lack
of -weak -signal. activity, - All of these
difficiilties are overcome in“the new elee-
tron-coupléd type off altra-high frequéncy
superhet, such as the new National type
FFR deseribed inthe last iseve of SHORT

A5 the vost of a. complete uftra-high
frequency - receiver ~of ‘thls type is In
many- instances prohibitive to the aver-
age amateur or experimenter, a special
converter has been developed, which,
when used with a good broadcast re-
ceiver, will form a eombination having
most of the advantages of the new type
HFR complete receiver. This converter
is jllustrated in the accompanying pho-
‘tographs - and diagrams. The special
.colls, sockets and tuning conderisers are
shown in detail in Fig. 2. The data for
winding the coils are given in Fig. 3.
The condenser capacity (12 mmf. each)
is so selected as to spread the 50-60
megacycle amateur band over approxi-
mately 100 dial divisions, so as to give
full band spread. In addition to com-
prising an electron coupled oscillator and
ultra-high frequency detector, there is
also huilt into the comverter'.a combina-
tion L.F. and eoupling stage, so that the
converter may be used with most any
type of broadcast receiver, regardless of
the contents of the complete cireuit and
regardless of the R.F. amplification or
gain, as the 1.F. stage in the converter
gupplies all the necessary amplification.
In constructing an ultra-high-frequency
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The 5-meter band

‘band receiver.. Mr.

The New National

Ultra Short

short-wave converter of the type here illustrated and de-
scribed is connected ahead of your ordinary" broadcast

JAMES MILLEN*

Consulting Engineer

is within your receiving range, if a

Millen and his associates have.accom-

~ plished a fine piece of radio engineering work in the de-

velopment and perfection of this ultra-short-wave con-

verter, which actually changes your
into a short-wave superheterodyne for the

broadcast receiver

Fig., 4.

Note the business-like
appearance of the new
National ultra-shert-
wave converter, I¥
uses three tubes.

converter of this type it is absolutely
essential that the insulation used in the
condensers, sockets and coil forms be
made of special low-loss material suited
for ultra-high frequency work, such as
National R-3% or National Isolantite.
This is particularly true of the coil forms
which are molded of the extremely low
loss R-39%:
Tubes _

The design of this unit is such that it
may be operated with either the 6-volt
D.C. heater type tubes or 216 -volt A.C.
tubes. In the first case, two ’36's are
employed for detector and oscillator and
a ’37 for the output coupling tube, . For
A.C. operation, the corresponding tubes
are two '24’s and one '27; '35 tubes may
be substituted for the ’24’s if desired.
A certain amount of care must be exer-
cised in the selection of tubes or trouble
will be experienced from microphanics
or noige resulting from Jjeakage between
heater and cathode. This latter trouble
appears as a loud grating or scratchy
hum. As a general rule, tubes of recog-

nized quality having standard charac-

teristics will prove entirely satisfactory.

No gpecial matehing is required, since

ample provision for balancing tube ca-

pacities, ete, is incorporated in the vari-

ous circuits. : -
Antenna

The antenna requirements are not in
any way critical, although as a general
rule a single wire as high as possible
will give best results.
offects of various types-of antenna are
often very pronounced at high frequen-
¢les, so that the use of a vertical antenna
located well away from any surrounding
objects usually gives best results. The
length may be between 5 and B0 feet
over-all. A
mended, as it tends to inerease the noise-
to-signal ratio. :

Power Supply.
The filament or “A” supply may be
either a 6-volt storage battery or 2%%-

signals in the 5-meter band.

The directional

longer “wire is not recom-.

reception. of

volt transformer, .depending upon 'the
type of operation desired. In most in-
stallations, no conmection between the
storage battery and B-minus is required,
although under certain conditions it may
be advisable to ground one side. When
a 2%-volt filament transformer is em-
ployed, the center of the winding should
be grounded by means of a tap on the
gocondary or a center-tapped  resistor
having = total resistance of 10 or 20
ohms. The “B” supply may consist. of -
either “B” batteries or a “B” eliminator,
the batteries being preferable where fluc-
tuating line voltages are encountered..
The voltages are not critical and.may
be between 67 and 75 for the screen
circuits and 135 to 180 for the plate
cireuits. Reference to the circuit dia-
gram will show that the “B” bhatteries
are subjected to a certain amount of
current drain when the converter is not
in use. The B-minus should, therefore,
be disconnected during idle periods.

Intermediate Frequency Amplifier

The circuit of the type HFC converter
i3 such that almost any broadeast re-
ceiver will be quite satisfactory for use
as the LF. and audio amplifier. For best
Yesults, the receiver should have a fair
degree of sensitivity and should be stable.
If the receiver has a tendency to oscil-
late, it will be ‘somewhat emphasized

Rrand new design of sockets, tuning con-
densers nand cofl forms, with the lowest
possible dielectric loss, have heen. de-
veloped for the Rhigh frequéncy converter
’ here described. {(Fig. 2.)
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Wave Converter

when the converter iz connected, which
may make it impossible to fully advance
the volume control without causing over-
all oscillation. Extreme sensitivity and
selectivity are not required, since the
converter employs a high gain LT. stage
and is in itself quite selective. As a
matter of fact, the use of an extremely
selective broadeast receiver is something
of a disadvantage, especially when hunt-
ing for signals or when receiving signals
having a large degree of frequency modu-
lation. The broadcast receiver should
be capable of tuning fto a frequency of
1550 ke. (about 200 meters), the fre-
gquency at which the converter is de-
signed to operate. If it so happens that
a powerful station is operating on this
frequency, the receiver should be detuned
sufficiently to aveid the possibility of
interference. Detuning as much asg 30
or 40 ke. has no appreciable effect upon
the ganging.

Installation

To install the converter, it 1s only
necessary to connect suitable power sup-
ply equipment, connect the QUTPUT POST
to the ANTENNA POST of the BROADCAST
RECEIVER and connect the GROUND POST of
the converter to the GROUND POST of the
receiver, These two wires should be
twisted loosely together or may be run
closely parallel to each other. Ordinarily,
shielding these leads is not required. The
converter should not be placed more than
six feet from the receiver and it is usual-
ly much more convenient from the oper-
sting standpoint to place the two units
side by side.

The two coils accompanying the con-
verter, while similar in appearance, have
definitely different electrical characteris-
tics. The coil having the red mark on
the base should be placed in the detector
coil socket (left-hand compartment),
while the coil marked with black is for
use in the oscillator eircuit (right-hand
compartment). The coils must be placed
firmly down in their sockets or trouble
will be experienced in obtaining correct
ganging and maintaining calibration. It
will be noticed that the connecting lezds

between the ends of the coils and the
pins in the coil form are bent. These
leads must not be straightened or altered
in any way, since the coils are individu-
ally calibrated by carefully adjusting the
leads in the laboratory. When the con-
verter is properly . aligned, the range
from 56-60 megacycles will cover from

approximately 125-556 on the dial. The,

calibration of individual sets may vary
appreciably, however.

Operation, Alignment, Etc.

After the converter has been properiy
connected, the broadeast receiver should
be tuned to approximately 1550 ke,
{about 200 meters) and the volume con-
trol fully advanced. From left to right

the converter controls are detector trim-

mer condenser, tuning control and detec-
tor regeneraiion control,
padding condenser will be found at the

top of the oscillator (right-hand) cofitm:.|

partment,

It iz first necessary to set this padding
condenser to properly align the oscillator
and detector circuits. The detector frim-
mer condenser should be set at approxi-
mately half capacity and the tuning dial
at about 100. No signal is hecessary
during this procedure, other than -the
usual background hiss from statie, tubes,
ete. Starting with the regeneration con-
trol (right-hand knob) fully advanced,
rotate the padding condenser back and
forth over the entire rangg, meanwhile
slowly reducing the regeneration. At a
certain setting of the regeneration, it
will be found that as the padding con-
denser is rotated, the background noise
will sharply increase at two points. As
these points the oscillator is aligned with
the detector, the lower capacity setting
of the padding condenser being the cor-
rect adjustment, since the oscillator is
designed to work on the high frequenecy
side of the detector. In other words,
while there are two points where the
oscillator and detector may be aligmed
{when the oscillator is tuned either above
or below the detector by the amoumd of
the intermediate frequency), the correct

(Continued on page 381)
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Fig. 5, above—Rear top view of U.S.W.
econverter  with shield ecovers removed.

The oscillator

Fie. B

56 -60 MEGACYCLE DATA

coiw | wine [TuRNs |Tapeec |

moo. jnate | 28T .| 3
D5C. (W28 2;"{1‘ 3T

STANDARD FOUR PRONG BASE
FOR NATIONAL ISOLANTITE SOCKET

Wiading data for the coils used in the
S-meter hband comverter.

]
o

Fig. 6, nbove—Dottom view and relative-

. 1y simple wiring of 5-meter converter.

1. .0001- MF. -
X . L L TUBE A TUBE & 001-MF
= I o NATIONAL
TRAF -
oo 5,45’_(;_ ouTPuT ULTRA-HIGH FREQUENCY
CONVER( R
3 MMF 5000
ﬂ_‘/ OHMS Tvre H.EC
= _12 MM -
> . r A.C D.C
e L 4 T B+'135¢ .
J__—- 20,000 50,000 (BLUE) | Jusea 24; 135
- owms} DHMs \0 oR *35
12 P 20,000 "B+ 67V, | TVBEB | 27 237
MMF, 10, GO0 OHMS 250,000 OHMS5 OHMS {GREEN J)
= — —* |reec| 24 _ | 'z
\ 1-MEG. TUBE C =“ L (}—’.__6[ OR*35 ]
I I ‘8- FILAMENT
o (vELLOW) \IOLTAEBE 2'/2.\1,»\‘: 6V.,0.C)
0001 00025~ TO
- MF MF. FILAMENTS
| . o VP:JDTE -
AMF . " HIb CONVERTER MAY RE
p‘“ 001~ oL FiLs. SED ON EITHER DIRECT OR.
t‘:’ = 4 - ALTERNATING CURRENT.PROPER
r BLE TUBES AND FILAMENT VOLTAGE
“ 0 MusT BE USED.{SEE TABLE )

AMATEUR
AERIAL 5 TO PHONE. AND
50 FT. CODE
LONG STATIONS
- TELEVISION
COMMERCIAL
STATION
TESTS

5 METER
WAVE

. YOUR
BROADCAST" RECEIVER

A

N

A

MATIONAL
4 5 METER SET 7O 200 METERS

"CONVERTER 3

T GND.,

Diagram showing arrangement and connection of paris In the new National
ultra~-short=-wave converter. (Fig. 1.)

By simply adding this U.S5.'W. converter
ahead of your broadeast recefver, you
enn hear 5-meter signals,
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mmerrin: <o the schemaile diagram, Thiz is
o wme chat no special instructions shonld
w e oy, When the wiring has becn com-
Mewsl 22 horoughly checked, the batteries

Besmisi 1+ ~ianecied to the proper binding posts.
Pem 1 rae tule and the 93 to 200 meter
il o the antenna and grouund io the
"t »1 the switeh and advanes the fila-
W Tkecstat until the tube just begins to
-, W condenser 2 sef at maxinmm no

1 he experienced  in receiving
I+ in the vicinily of 200 meters
neration eoutrol is advanced. IF
not oscillate, increage the nutaber
£ rthe ticklor.  If the set goes into
ol 50 g thud, reduce the size of the
e 37so (3 differcut values of grid lealk!
Powrer 5 oall of (he barts used in this
sl o oon hgnd when the reeeiver was
YRl Persons wlo desire or WSt use
B are advised to substitnte parts of
W mrwierz desion. Tlhe list of parts used
W mewis it Tarathor with the recommended
iven helow : ’
COIL, TABLE
15-500 MuTrn (oIt
L .2 L2
W 2 ds 1T No. 20 dse 5T, No. 268 dse
3060 METER COIL
B M dse 10T No, 20 dse 5 T No. 26 dsc
51110 METER Corn
2%, 3 ise 20T, No, 26 dse ST No, 26 dzc
*3-200 MeTir Colrn
T W M #wr  40 T No. 26 dse 9 T, No, 26 dsn
e weand on Nitional forms; 14 -inch spac-.
e wndings,

SHORT WAVE CRAFT for OCTOBER, 1932

Cl—Pilot 13 plate midget condenser
C2—Pilet 23 plate midget condenser
Cli—Bangamo 0001-mf, fixed condenser
Cd—Dolymet .001-mf, fixed condenser
C5—Pilot .00G-mf, fixed condenser
CG—>Muter .23-mf, fixed condenser
R1—Tobe 9 megohm grid leak

R2—Lilectrad 0-300,000 ohm Royalty 25 ohm

resistor
Ri-—Bradieystat rheostat
Li—Wirce radio frequency choke coil
BW—ICA f{ilament switch

4—National “6 prong” . coil forms

1—National cuil gocket

I—3ix6x9 metal cabinet (I—3x6x0 Alcoa alum-
fnum ean recomwended)

1-—Pilot Kilograd dial (Natioral or Kurz-Kaseh
37 dial recommoended)

1—S8ilver-Marshall 5 prong tiunbe sockef (Eby
wafer sncket recommended)

2—Yaxley tip facks

G6—TNinding posts

2—Burgess type 4156 “B™ batteries

4—DBuargess No, 1 Unicells.

National U. §. W.
Converter
(Continued from page 351)

setting of the oscillator is equnal to the detee-
tor frequencey plus the intermediate frequency.
Tnder eertzin conditions, where the capacily
of the éubes employed vary somewhat from
normal, the padding condenser max be almost
at its minimum eapacity. 1t will now be
fennd that by rotaling the detector trimmer
centrol the background nolse will peak at ap-
proximately half ecapacity, TFurther reducing
the regeneration will broaden the peak and
redyce its amplitude, unfil finally it will no
longer be apparent. Advaneing the regenera-
tion, the peak will increase nntil the point is
reached where the deteetor actually goes into
oscillation, at whichk time the converter will
be praectieally inoperative, due to detector over-
load frow its own oscillation and due to 1.1
overlead by the strong beat between detector
and oscillatoer,

S-W Beginner

(Continued from page 356)

correspond In minutes and secouds with the
Greenwich tirne, although the hours TATY one
hour forward or back for each meridian east
or woest of CGireenwich. In the TUnited States
the standard times are: Eastern, 75 degrees
west (five hours slower than Greenwich) ; Cen-
tral, 30 degrees west (six hours slower) ;: Moun-
tain, 105 degrees west (seven hours slower),
and T'acifie, 120 degrees west (eight hours
slower).

A very useful time conversion chart may he
obthined by sending 10 cents in coin to the
Superintendent  of Decnments, Government
Printing Office, Washington, D, €., for a copy
of Miscellaneous *ublication No, 84, entitled
“Standard Time Coaversion Chart.”

Skipping and Fading

A transmitting antenna sends ount radiations
which mave in straight lines. as shown in
Fig. 2. The waves which travel along the
surface of the earth are called grownd waves
and those whieh are directed upward are the
skif wares.  Actually the ground and sky waves
are identieal, except fer the direction of travel.
The ground waves follow the surface of the
carth  and pass through mouuntaing, eities,
forests, ete,, and arve slowed down and woak-
encd by fthese obstruetions. This weakening
offect is so strong that the ground waves arp
practieally non-existent at 500 miles, depending
of eourse on the wavelength and the power
used. Tt is evident that if the ground waves
alone were heard in our receivers, long (dig
tance frangmission would be out of the question.

The sky waves do net travel in straight lines
indefinltely, for it they did they would never
refurn to the earth and would net affect our
seta. Aecording to the Heaviside tayer theory,
there exists aronnd the earth's surface, at
varying heights, an cnveloping tayer of ionized
#ag. This fonizatien may he cauwged by radia-
tiong of clectrons or ultra-violet light frem the
sun.  In any event, thig laver is thought to
be preseat around the earth, When the sliy
waves reach it, they are reflected from it ns
shown in Fig. 3 in a similar manner to the
way light rays are reflected by a mirror.

This reflecting laver explains skipping. As
seen from Fig. 3, the reeeiver may be located

s0 far from the transmitter that it does not
receive the ground waves. If the refloctoed
sky waves return to the earth beyond the
location of the recciver, no mignal wiil be re.
ceived,  This reflection may alge explain fad-
ing, for if the reflecting layer is not constant,
the point at which the reflected wave hits the
earth way vary, causing the signals to keep
fading and returning.

Fringe Howl

A pgreat many short-wave re¢civers are
trombled with a conditior known as fringe howl
which prevents their correct operation. When
the regeneration is increased Just under the
paoint of oscillation, the receiver starts to howl
or hum, This trouble is not very prevalent in
sets without amplification. hut when the re-
eeirer uszes two audio Irequency stages, it often
beeomes nninanagable.

Inereasing the amount of regeneration will
stop it, but it i8 sometimes desirable to operate
the set Just under the point of oscillation,
Omne simple method of eliminating the tronble
is to eonncet a resistor of about 100,000 shms
(the grid leak type) across the secondary of
the first andio transformer. Those of us who
built the Beginner's $hort-Wave Set wil not
be bothered with this difficulty yet, as we have
not added the amplifier to the set.

Dead Spots

A great many short-wave sets are troubled
with so-called dead spots or points on the dial
at which the set will not oseillate.

In the first article of this series, we found
that if a ceil was placed in the proximity of
another coil which was eonnected to a source
of eurrent, a enrrent wonld also be picked up
in the second eoil. This may e expressed fn
the following manner: If a eoil is coupled to
a second eoil with a eurrent flowing, the fBrst
will abserhb enevgy from the second.

This is what happens at the dead  spots,
For some reuson, a cireait tunel to that par-
tieular frequeney ig absorbing currcnt from
the coils of the set. The trouble is most com-
monly caused by the aerial being tuned to
that frequeney and the energy is absorbed in
the antenna system, .

The solution to the problem is evident. The
acrial must be tuned to a different wavelength
a2t which there are no stations This may be
done in.any one of three ways, The first is
to change the dimensions of the acrial, either
making it longer or shorter, This is not always
practical, hoth beeanse of struetural difficulties
and also beeawse it is diffeult to know what
length will eliminate the tronble. It would bhe
very disappointing fo find that the wavcelength
of the aerial had been shifted to another wave-
Land where stations might be received.

The sccond method is to conncet a small
varlable condenser in series with the aerial
lead, lu order to tuue it to another point on
the scale at which no stutions are heard,

The third method is to tune the aerial to
an entirely different waveband, by connecting
a coil and a condenser in the aerial circuit,
A coil such as the one deseribed in the article
last month for climinating broudeast inter-
ference will be gnitable, It may be used for
the dual purpose of changing the fundamental
wiavelength of the anteana and also stopping
broadeast interference, by tuning it to the
point where the droadeast station disappears
and the oscillation returns, The dimensiong
of this wave-trap are repeated in Fig. 3 for
the benefit of the reader.

T

190 Park Pla

Address ...,
City... ..o

—_—
[ e———— |

_—
———

ANN
n-
13 'ﬂ




