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How to Wire Your Hook-Up

Kinks that Sharpen Tuning
and Increase Your Range

By HORACE V. S. TAYLOR

HERE are two hig problems in|ing fifteen worth-while hook-mps which | facturers bring the leads out at the side

building a radio =et.
thesa iz what sort of a hook-up to use

have been found by the radio fans to

O course, part of thia last question 13| produce good reaults.

anewered at once hy your bank roll. We
do not advise buoilding an eight tube
superheterodyne if you have only #7.50 |

to spend on parts, i

But after you have got some idea of |
the number of tubes yom are going to|
have, there iz still tha question of which
way to connect them. If you have fol-
lowed the advanee of radio for the last
vear or two ¥ou will know that there
are o few good hook-ups and about 3052
variations on them which are nol aa
good as the original, There are some
very good reasons for the magasines con-
tinning to publish a lot of foolish eir-
cuits,

Why the New Hook-ups?

One of them is that the public wants
a lof of new hook-ups and so the radio |
editor sits down in his private office
and teara off & few. Amnother excallent
renson for the new schemes is  that
many of the editorial writera are heads
of companies manufacturing sets, and
it ia a very inexpemsive way of ruh'r.r-l
tising to erack up your own set in the |
article which you write and then ecol-

When vou have finally made up your
mind what kind of a set yon mean to
dild there ia still the question of put-
ting in the wire. In a general way this
may be obtained from published details
in the better radio journals, For instance,
soe the “Hook-up Number® of Rapio

Laying Out the Parts
Such diagrams usually do not show the
exnet loention of every umit.  Aa

Fig. 1. Sharp Bendsz in Arrester

they do not. If you are building your
sat it iz for one of two reasons. Either
you are doing it for the plensure and
enjoyment which you get from “rolling
your own,” or slse yon wish to eave
money and &0 assembled it yoursell in-
stead of paying a factory to do that
work,

If you are going into this comstrue- |

tion work for the pleasure of creating
gomething, then there ia infinitely more
entisfaction in arranging the parta and
laying out the connections and wumits,
than there iz of making a Chinese eopy
of some other person’s design. And if
you do it to cut down the coat, it will
he mmeh cheaper to follow o general
plan or hook-up than it is to copy line
by line and wire the diagram drawn by
some interested persom who has parts
to =ell.

How the Units Vary

The first of | have been in use for a long while and|and seme at the top. The primary

| connections will e ot the leff in
gome makes, while in others they
will be located at the front and rear.
It is impossible in making & sketch of
[ the wiring of & set to show exactly how

a ;
these lead unlegs  the rticnlar
| matter of fact, it is probably better P g pa

hrand of transformer i3 specified. And
in following such a diagram the builder
must buy the same kind of unit if he
wizshes the leads to he correct. That is
where the faotory man with an. axe to
grind gets in hiz deadly work., He will
show a picture of a transformer with
the primary leads at the bottom and
the sscondary at the top and tell you
to buy “Blink's Best Bargmin" trans-
former. Since you are following thia
construction you will have to inveat in
Blinka, even though it may not be a
very good unit

The best way out of this difficulty ia
to nse hook-ups which show that one
side of the primary of the transformer
goes to the plate of the detector tube
and the other eide to the “BY hattery.
This information should be enough for
vou. You are now ready to put on yonr
thinking enp oand Jmowing that a
gtraight line is the shortest distance
between two points yom are ready to run
n wire ae described.

Knowing How in Wiring
If you decide to follow thia “intelli-
gent’” method, rather than the “copyreat™
seheme, it will be well for you to know
| some of the tricks of the trade and the

Prooness  (January 16, 1025) contain-

Take for inatance, such a simple thing | wiring kinke, which will add miles to
a3 an audio translormer. Some manu-|the range of your set.

S



BADID PROGRIEBS

In the first place, it i necessary to
use lots of wire in a wireless set. There
is a choice of bare, spaghetti covered
or ordinary insulated conductor for
hooking-up the variows parts. Further-
more if you wish to use insulated wire
there is a choiee between the solid cop-
per center and the stranded or braided

LEAM

GRID CONDENSER

RHEOQSTAT
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better than the flimsy stuff which will
not keep a straight line, When you are
buying smch busbar it is well to bend a
pieee in your fingers. If it ia too a&tiff
it means that the copper in it is not
pure, and the resistance will be higher
than it should be, Also it i= diffienlt

-Al +_|_ .
BATTERY — [ [

Fig. 2. Individual Rheastats Contrel Each Tube

cable, which Is quite flexible. After you
have done consideralile wiring on a set
¥ou will ngree with the manuiscturers
that aolid wire is the only thing to con-
sider. Tt will atay put when you have
once bent it to chape, whereas the
strunded cables are so very flexible and
eagily bent, that they quickly lose their
shape and flop all around the set.

Whether to wse insulated wire or not
iz a problem. Cotton coversd magnet
wira makes a very pood comnection.
Some people object to 1t for one reasen
oF another, but when you think that all
Four eoils are wound of this material,
it seems foolich to thet & few
extra inches in addition to the several
vards in the coil will make any electri-
eal difference in the eet. :

Busbar For Looks
The chief abjection to ordinary mag-
net wire is that it iz not very atiff. Of

elaim
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GRID COMDEM3ER

to make nice looking bends if the wire
iz too hard.

There iz a cholce of either round or
square wire, The round is considerahly
eagier to work with as no attention has
to be paid to prevent itwisting. For
that renson many buildere are nsing this
strle. A tin coaling is a pood thing on
the outzide of the bar, as it makes sol-|
dering wvery much easier. Of course,
?.‘ﬂh:ll o conductor has somewhat higher
|resistance heeause the high frequency
travels mostly in the outside surface,
{skin effect), The resistance of the
comnections is g0 low, however, that even |
if it were doubled it would still bhe lost |
in the shnffle,

The tinning on the wires makea solder
stick fairly readily and so aids in mak-
ing good joints. Aeccording to Hoyle
no soldering flux should be used, ex-
cept resin. There are, however, two or

E
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Fig. 3.

One Rheostat Does the Work of Three

stays put and also looks Vary mu¢h|ﬁ_ugr than an ﬂ[‘d.i]]al‘j" hairy ecan be

dipped into the flux and allowed to dry
for weeks and still show no corroding.
With such & flux it is safe to speed up
the operation of soldering.

Care should be taken that neither
flux or resin flows over a surface which
i3 supposed to be an insulator. For in-
stance, it would be very bad to allow
sny flux, no matter how non-corrosive,
to get on the insulation of a low loss
eondenser., Such o swbstance is partly
conducting and would met like a high
resiatance short cirenit between rotor
and stator plates. The condenser would
b “lovw loss™ no longer.

Bending the Wire
Another well advertised point is that
sharp bende in a wire are dangerous,
This is all wrong. [f you use a pres-
gure of 75,000 or 100,008 volts, you will
find that pointz or sharp bemds allow
such a concentration of pressure that

AMPLIFIER

eoures, you can get such conductors up | three liquid fluxes on the market which
to very large sizes, but they are nol|are powerfnl enongh so that Fou can
usnally used. and are quite diffienlt to|solder to iron or steel and vet ure really
oblain, It is o better proposition to uwse |non-corrosive. As a test a bunch of

n stiff heavier wire like bushar. Thia|¥o. 40 copper wire {which is much

cColL

Fig. 4. Amplifier Grid Return

electrical leakage into the air will oo-
cur. Such high voltage power line will
sometimea af night be seen to give of”
a bluish haze at sharp points or bends
on the wire. For these tremendous
pressures, it is necessary Lo use large
radius curves.

When we come to the radio sat with
pressures  under 100 volts, (under
/1ML of a volt for radio {frequency
currente} then such effecta absolutely

;ﬂl'r nob exist, The sharpest needle point
| will not counse any losses at all,

When a fire engine ie pumping water
at high preseure through a fire hose,
spectafors  are  usually warned  fo
keep away. If the hose shomld burst
the high pressure might injure them.
On the other hand, when a ¢hild iz Blow-
ing soap bubbles it iz foolish to think
that the pressurc through the pipe as
he tlows is likely to do any damage.
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The same thing applics to the difference [ tnbes,
in pressurs between 100,000 volts and |

100 volts. The moral is bend your wire
just as sharply az yon like to make a
pood looking joh.
Horn Gap Arrester

This principle of sharp bends is used
in one of the simplest lightning arresi-
era. Two large copper wires and bent
sharply into horns as shown in Fig, 1.
Une of these iz connected to the high
voltage line, which will carry energy

DETECTOR

colL

A
Fig. 5 Return of Detector

for perhaps hundreds of miles and the
other gl‘ullllﬂm‘]. Tha !'E'r.l'l.l:'-ll"lg Ty~
tween the twoe horms i3 mada great
enough so that with ordinary voltages
on the line no current passes, However,
if n stroke of lightning ehonld oeour, so
that the pressure inereases to o point
which might damage the line, then an
are will strike across the gap to the
gl‘(‘u\rnrh':l] terminml and this will phes
the surge of prezsure rafely to ground
without breaking down the insulation
of any  electrical apparatus.

The sloping, or upper part of the
horn, is ueed to break the are after it
hog been formed, Hot air tends to rize
a3 ¥ou know when Fou examing an or-
dinary chimney. The powerful carrent
jumping acrozs the horns heats the air
anil this rieing hreeze hlowa the arc up
the wire and so keeps incremszing the
length of the are until it geta so long
that it breaks and =0 is extinguished.
Buf az already explained such an effect
oeenra only

'
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when the mpressures are
thousands of times greater than what
you find on o radio zef.

Omitting the Rheostat
Next let ue take up the guestion of
how many rheostats o use, Many dia-
grama, particnlarly the older ones, show

as many of these unite as there are

| harder to operate.

Of conrse, auch & hook-np will
work perfectly, but you have consider-
able complication and expense in the
wiring and also the set becomes s0 mmch
The first tnbes that
came on the market a few years ago
were very coritical in their adjnstments|
and were not at all uniform. That

meant that each particular one had to
have its own special voltage if it were
to mive the best resulta. Of course, in

|smch a epse individual comtrel was nee-

The modern tuhes on the other

EESATY.
hatid, are very much better. ‘They are
now built in such a way that there is
a large factor of safety in the operation.
An amplifier tube, designed for five
volts, will work well all the way from
four to six. Of course, when the pres- |
gure s up above ihe rating, it
shortena the life considerably, so it is
un advantage not to exceed this figure.
However, the potential may be dropped
off by aa much as 20% without causing
any serions loss in the receplion. With
a wide latitude it seems foolish
to tallt about the need for vernier rheo-
stats on amplifiers,

A soft
S,
here, however, a variation of 10 may
be emdured without any trouble being
heard in picking up the program, Sines

run

stieh

tube like the TUV-
more " eritienl,

detector
is somewhat

the latitude for the amplifier is g0 very
broad, excesding that of the detector, it
is certain that when the latter has a
rheostat  adjustment which makes the
voltage fall within the detector range, |
it will certainly be
amplifier band.

inside the correct
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Fig. . These Wires Are Bunched

Changing the Hook-up
For thai renson it is well to change
a4 hook-wp which calls for eo many
rheostats, Fig. 2, shows n typical wir-

| the uaual way.

ing dlagram for a three tube set using

three rhenstats. The grid and plate
connections are not shown, as this dis-
ciig=ion will apply to eay kind of a set.
Notiee that the rheostats are shown in
the negative side of the “A™ battery.
Thiz is the better method of connecting
them in case they are all used, How-
ever, if your hook-up shows them in the
positive side the methed of cuotting
their number down lo one will he juat
the same. Fig 3 shows how the fila-
ments are re-connected, so that they

©©OO o
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Fig. 7. Omitting the “"B"— Wire

will all be controlled by o single nnit.
Here aguin this u.:lll.- ia in the negnfive
line.

Even |—

Thiz is so that the proper grid or
hins voltage may be applied to the am-
plifiera by connecting the grid return,
which is ome of the eoutput terminals
direct to the “A™ minus. This allows
the — wvoltage drop through the rheo-

| stat to be impressed on the grid.

The eonnectiona for this re-design are
very simple. Firgt hook-up the “A*®
battery, rheostat and detector tube in
If your eet is already
wired, then there will ke wo change e
for. Now rn wires from each of the
olher tubes so that the filaments of all
three are connected together. It does
not make any difference whether the
terminal, which gometimes marked
F+ on the socket iz actually the plus
or not. In other words, the flament
terminal, which iz at the right of the

v
s

| rid, may be either plus or minus with-
lout effecting the operation of the fube.

Mo Laziness Here
By this conneetion you will see that
one rhessinl does the work of thres. So
you have saved two of these units, a lot
of wiring, and also made the set =0
much easier to operate. The hrightness

Continued on Page 29
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In this section the Technical Editor will answer
questions of general interest on any radic matier,
our readers may ask not mere than two questions, and if
the swbjects are of importance to moet radic fans they will
be answered frea of charge in the magazine. If they are

-

N

|

OPReschses)

answer ia desired

Any of

answer by latier.

of specinl interest to the questioner alone, or if a personal
. & charge of fifty cents will be made for
each answer. This will entitle the guestioner to a personal

However, if the question requires consid-

erable experimental work, higher rates will be charged.

Question. To pick up some stations, T |the grid iz called “the grid return.” Tt |denser connected hetween eertain pairs

have to turn the variable condenser en-

iz shown connected to the “A" minus

[of thess wires, How foolish to in-

tirely ont, so that the plates are sepn- |and separated from the negative end |erease this capacity to a large amount

rited, DThoes that mean that the soil or
comdenser should be changed, and should
it be made larger or emaller.

Angwer, 1f the capaeity has to he
turned as low as posaible (to 2ero on the
ecala) it means that the coil is too hig.
Usually fifty torms on a 814.inch tube
or sisty turns on a 3-ineh tube with wire
about No. 22 aor No. 24, will be found
plenty big enough. By faking off ten
tor twenty turns from vour coil you will
have to adjust the condenser ao that the
plates interlock or mesh part way to
pick up the same station. This will give
you room to turn it down to get the
higher frequency  (lower wave length)
stations.

HOW TO WIRE YOUR
HOOK-UP

Continued from Page T
of all the tubes will rise and fall to-
gether and if one is right, they are all
eorrect. The rheostat may get fairly hot,
since it does all the work, but unleas
it rencher a temperature where it will
earhonize o piece of tissue paper, there
will be no trouhle om this aceount.

Fig. 4 chows better how the grid re-
turn from the amplifier must be eon-
nected to get the beat reanlta. The plate

circuit t

does not appear, since it has

nothing to do with thia connection, The |

eoil nitnched to the grid will be the see
ondary of the drapsformer. This will
repredent a step of either radio or andio
amplification.

of the filament by the rheostat. That
is how the drop in voltags is applied
to the grid.

Such o connection is not right for a
detector.  No negative hias i= needed
The grid return from the detee-
tor [(Fig. 5.) comes from the coil, which
will be the secondary of a radio fre-
nueney transformer provided such s
nzad ahead of the detector, or else it
will be the stator of a wvariocompler,
which is used as the tuner. This grid re-
tnrn iz mot run to the “A"— bt to the
plug terminal of the filament. Thia con-
nection is correct for every kind of tube
in any hook-up. That is why it is bet-
ter to use it, and then if later om you
want to change the kind of tube you
use for detector it can be done without
pny alteration of the hook-up.

here.

Those Parallel Wires

that wires in a
rudio should not ke run parallel and
oloae together. This is wromg as ap-
plied to some of the leads, Wires which
earry radio frequensy which oscillates
ahont ome million times per  second
(1000 ke, should be kept away from
other metal as if they are close to-
rether they act like plates of a eon-
denser and a lot of the energy is loat.
But the direct current lines, like the
“A"” and *B" .I-'"'E'h'"."' wires and the low

All direstions B0y

irequency or andio conductors are not
1

affected by these small capacities,
Indeed in muny hook-ups youm will

The cnd of the eecondary opposite | see a large capacity like a .1 mid. con-

[and then make sure it is as low as pos-
[#ibla, Fig, & shows a grouping of all
:ﬂ!-r: wires, which may be run parallel
and so that they all but touch without
I('II-I.LFiT.If_[ any trouble at all. -But notice,
that the merial and the grid and plate
conneciions are kept far away from
them.

Omitting the “*B" Minus Lead

The negative side of the “B" battery
will work equally well when connected
to either the plus or minus eide of the
A" battery. But when hooked-up to
{the “A”4 the voltage on the plate will
be slightly greater than when the "A"™—
For that reason it ia unaually
| shown with s wire connecting “A"”+ and
| “B"—. Such a connection may be made
oulzide the set, if the two batteries are
placed together on the foor,

ia used,

Run a
short wire as shown in Fig. 7, and then
the “B"— lead mnay be omitted entirely.
Two pairs of lamp cord will then take
the place of five wires rnning to the
batteriez, (4 course, il only two ter-
minala of the “B” battery are naed In-
gtend of thres as shown, then three
wires will do the entire trick.
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