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CARELESSNESS IN MANUFACTURE.

" VERY manufacturer of repute takes pride in the

¢+ quality of his products, and one usually finds that
in a well-conducted business this pride is reflected in the
work of the entire staff. There are instances, however,
when it seems that some un-
accountable slackness develops in
the organisation, which permits
of very serious deviation fromn the
standard of quality which the
manufacturer has set up. We
would urge manufacturers of wire-
less apparatus to pay greater
attention than is done at present
to checking the standard of their
products.  Several instances have
come to our notice recently which
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OSCILLATION: IS THERE A CURE?

‘ I were sorry to see, some days ago, an un-
authorised statement in the daily Press regarding
a wireless invention which, it was stated, was due to Sir
Oliver Lodge. T ortunately, attention was drawn to it
in time and a correction was issued
in most sections of the Press on
the following day.
Sir Oliver Lodge is, apparently,
at work on the interesting problem
of the prevention of radiation
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from receivers. The statements

matde in the Press would have led

20 one to l?l licve thgt no r'e«-eivm: cap-
D sm able of producing this desirable

result had so far been leveloped.
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no less than four out of the dozen NEw APPARATUS 535 which provide a means of achiev-

proved to be blanks; in other
words, the resistance value was
practically infinity.  Imagine the
annoyance and trouble that might
well be caused to some unsuspect-
ing purchaser of such an article.
especially if he were not in a
position to detect the fault for himself. One serious dis-
appointment in the quality of apparatus purchased will
scarcely be overlooked by the victim, even though he may
have had long and satisfactory dealings previously with
the same firm.  Confidence once lost is not easily regained.
We hope that, by timely notice, steps will be taken by
manufacturers to see that no occasion will arise in the
future for drawing further attention to the matter.
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ing the same end, even though the
receiver itself may he in u state of
oscillation.  The reason that sets
mcapable of causing interference
have not come on the market is
that some loss in efficiency results
from the introduction of methods
to combat the evil or clse an additional valve stage is
required. If Sir Oliver Lodge’s experiments produce a
circuit which 1s effective, with even a single-valve oscil-
lating set, then he will have contributed another important
invention to the progress of wireless. but unless such a
scheme is applicable to simple sets without expense or com-
plication, we believe that we shali still be us far off from
a solution of receiver oscillation troubles as we arc to-day.
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HE high-tension battery introduces an clement of
uncertainty into the otherwise satisfactory perform-
ance of the modern broadeast receiver.  Quality ot

reception is good, valves are reliable, and the charging of
the filament battery every week or so is now taken as a
matter of course; but unless one is fortunate in having
D.C. lighting mains at hand, the H.T. supply after the
experience of the first two or three breakdowns becomes
to the listener & never-ending soutce of anxiety. It is
true that the larger firms who have been specialising in
the production of dry cells for many years are able to
prdouce a reasonably reliable battery, albeit at rather high
cost to the consumer. This cannot be said of the average
dry battery with small cells, which is highly unsatisfac-
tory ; you may get one to last six months, but more often
than not it will break down after six davs due to a
faulty cell.

H.T. Accumulators.

As au alternative, the H.T. accumulator may be con-
sidered. In general the cells are too small, and if power
valves are used the H.'T'. accumulator will need charging
every time the filament battery is recharged. Careless
charging will soon ruin these small batteries and in any

oy ey et e Wb ol oo 2L S S
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eceiver Using a 10 Amperezhour Accumulator

H.T. Battery.

By F. L. DEVEREUX, B.Sc.

case there is the question of transport to ‘the charging
station, to sav nothing of the high initial cost.

The use of g-electrode valves, which, when suitably
connected, require a maximum H.T. voltage of only 15
volts, puts quite a different complexion on the matter.
Only scven or eight cells are required instead of sixty,
and it is possible to increase the capacity of the cells ten
[old without producing a battery of undue weight or cost.
D.T.G. cells lend themscives admirably tor this purpose ;
a battery of eight cells costs 36s. (less than the cost ot
A r20-volt dry battery of first-class quality), and in the
receiver about to be described gives 2,000 hours’ service
on a single charge. Tt can then he recharged at a cost
which ought not to exceed 2s. 6d., and, owing to the
special nature of the plates, will last almost indefinitely.

Here, then, is one solution of the H.T. problem. Let
us now turn our attention to the design of a broadcast
receiver emploving g-electrode valves and an H.'T". battery
of D.T.G. cells.

General Design

As reliability is more important to the broadeast listener .
than to the experimental amateur, the requirements of the
former have been kept in mind and the receiver has been
designed with the object of
keeping the number of ad
justments as small as pos-

sible. A sketch of the
complete receiver as it ap-
pears when finished is in-
cluded in the title of this

0-0005mfa
| I A

article. Tt will be seen
that the only controls which

- are visible are the key
switch for changing over
from the local station to

0-0005 mfd
ny!

Daventry. and a push-pull
switch  for the filament
current. The tuning and re-

action controls, once set,
require no further attention

Attention
switching the tuner.

Fig, 1.=—Circuit diagram.

al
il

is drawn particularly to the

so long as the wavelengths

of the stations remain con-

stant.  Two small doors

have thereforc heen pro-
20

method of
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Broadcast Reception with Four-electrode Valves.—

vided to cover the tuning dials with which one might be
tempted to interferc were they visible. Removal of the
back of the cabinet reveals the three valves which are in
a compartment to themselves, and abhove them another
compartment containing the I..'T. battery. The receiver
inay theretore be operated, the L. T, battery charged, and
valves renewed without interfering in any way with
other parts of the receiver.

The Circuit.

In order to tune to the
local station and also to
Daventry, two separate tuned
cireuits  are  connected  in
series in the aerial circuit.

Corresponding reaction
coils are connected in series
in the plate circuit of the de-
tector valve, and a double-
pole change-over switch s
aranged  to  short-circuit
either pair of coils when not
in use. The short-wave coils
tor the local station are the
upper pair in the circuit
diagram, thus the connection to the grid of the detecior
valve is taken directly from one end of the short-wave
tuner, the short-circuited Daventry coil being at earth
potential.  On the Daventry wavelength capacity effects
due to the shortwcircuited short-wave coil will not ad-
versely affect the efficiency of the receiver. T'he tuner is
connected to the outer griel of the first valve through rhe
usual o.coo3 mfd. “condenser and 2 mecohmn arid leak,
the lower end of which is connected to the positive end
of the filament. A fixed resistance is connected in the
nositive filament lead of rhis valve to reduce the filament

Rear view of baseboard >
assembly. The detector g
valve has been removed »ﬁ’"

current shghtly below that of the two .1, vilves. This

precaution is taken because a lower H. T, voltage is used

tor the detector than for the I..F. valves,
Four-electrode valves have a comparatively low imped-

ance, and it js therefore possible to employ a high-ratio

transformer betneen the detector and aniplifving valves.

In this case a transformer having a 6 : 1 ratio was chosen,

10
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and a coniderable step-up of voltage between the detector
and L.F. stages is thereby ohtained. No by-pass con-
denser is shown, but one having a value of o.001r mfil.
may be connected acrass the primary winding if there is
any dificulty in making the receiver osciflate on the
Daventry waveleneth.

An examination of the characteristic curves of the
D.E.7 four-electrode valve reveals that with the maximum

The baseboard assembly with
tuning panel to the front.

¥
H.T. voltage of 15 or 16 folts, the correct grid bias is
approximately 3 volts, permitting a maximum input
swing of 6 volts on the grid of the amplifying valves,
The signiticance of this is that with normal reception
only one stage of amplilication is permissible ; a swing
in excess of 0 volts would be abtained even with weak
signals were two stages (o be employved.  On the other
hand, the power handled by the D.E 7 valve is compara-
tively small, and to obtain satisfactory results even with
v small Toud-speaker it is advisable to connect two of
these valves in parallel "in

the low-frequency  stage.
The normal anode current
with 16 volts on the plate
and m the grid, and with a
grid hias of — 3 volts, is
approximately 1.5 mA. per

valve.

1 The Fflament current is
switched on and off by a
combined switch and filament

resistance connected in the
positive I..T. lead.

It will be seen that no
reservoir  condenser is  comn-

to show the spring con-
tact for the inner grid
connection,

nected across the H.T. bat-
tery, the reason for this
being that the batterv actu-
ally used in the receiver has an extrtemely low internal
resistance, and a reservoir condenser is only necessary
in cases where the internal resistance is high.

Choice of Components.

Polar tuner units which include an adjustable reaction
coil lend themselves admirably to this circuit. 'l hey are
ATl
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Broadcast Reception with Four-electrode Valves.—
tuned by two Polar Junior condensers , o . Y

1 3 3 1
which are both cheap and compact, and /"’[‘/“T % Ve Y r /"’T'/Bj
once set to the wavelength of the 3 ¥
station to be reccived require no further e & s ' 8$ $
adjustment.  The change-over switch s i '

K, .. ‘ o, e ) ° o
nssouated,.\vuh rlu.. tuned .cx_r(:_mts‘ 18 3%_1_“7 ) Qé¢ ) ] %@— Q% 1}/2

manufactured by the Dubilier Con-
O

denser Co., Ltd., under the name of 1

the ¢ Minicap ”’ switch. The grid % % 4 “#‘Iey f"‘
rondenser and leak is also manufactured s

by the same company, the latter being e
the new type in glass container known

“as the ** Dumetohm.”’ r-l——«-l :Ve—-—r 2% T 2%' T%"“ %"‘i

A Pye 6:1 ratio transformer was __
chosen from among the half-dozen best ] T ¢_ | i 134
makes of intervalve transformer on 1% | l E}
account of its small overall height, 'L , . i
which is less than the height of the two 3% ﬂ -(Zli@ . é—‘-— e — 1/2 @i@
ebonite panels of the receiver. ' L é

As reliability is of the utmost import- 5% 9, 1,
ance in this receiver, the grid bias bat % 1
teries must be chosen with- great care ]
as they will be fitted in an inaccessible 12 1
')OSirion and must retain their F.M.F. Fig. 2—Drilling details of thc ebonite panels. Sizes of holes are as follow:
for at least a vyear. Siemens “T”' A, iin dia.; B, jin. dia., countersunk for ;:o giBBA screws ; C, Jin. dia.;
tvpe cells were chosen, as they have not ket Bl Vi :
only proved to be reliable, but are of a convenient shape  battery board is supported from the base on two parallel
for fixing to the baseboard. ehbonite panels, which are fixed vertically to the base-
' board by means of cast aluminium brackets. ‘The top
edges of the ebonite pancls are drilled and tapped No.

The framework of the rcceiver consists of two parallel 6 B.A. for the screws holding down the battery loard.
Loards, the lower of which measures 18in. x 14in. x ¥in., 1t will be seen that the spacc between the two boards is
and forms the base of the cabinet. The upper board, divided into three compartments by the elonite panels.
16in. x 1zin. x Jin., exactly fits inside the cabinet, and The front compartment contains the tuning adjustments.
supports the H.T. and LT, accumulator cells.  The  the centre compartment the main components of the
receiver, and the rear compartment the
three valves.

The front panel, drilling details of
which are given m Fig. 2, carries the
aerial and earth terminals, the ““ on ”’
and ““off 7 switch, the wavelengtly
change-over switch, and the tuner units
and  condensers. The back panel
carries the valve sockets and loud-
speaker terminals.  Drilling details are
also given in Kig. 2, which shows the
position of the holes for securing the
- phosphor-bronze spring contacts by

means of which connection is made to

the metal base of the valves. TIt'is to

this metal base that the inner grid con-

nection of the valve is made. ‘Fermin-

als are provided on the side of the valve
| base for this connection, but spring con-
tacts have been used to facilitate the
removal of the valves in the somewhat
limited space available in the valve
I compartment.

[ l ! ' ! A dimensioned drawing of the base-
- et 3 6- 3 board, showing the position of compo-

nents fixed thereto, is given in I'ig. 3.
Fig. 3 —Basehoard dimensions and positions of the transformer grid batteries = = 0 [ g n I g. D
and grid condenser and leak. This drawing also gives the dimensions
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12 — e

Constructional Details.

- et || KRS p— e S ————=

ol =Y s

— -]-—"—I

53
-y

L e e e e SRS __..-..‘_;;.;;L.-:;_;-...L',"T‘;.;'_...\

e

S S —

121

e

— =

W

G —otemittie

e B e e ke e e e


www.americanradiohistory.com

S me e e ok o oo s P o

T B R RIS SRR e~ o -

APRIL 7ih, 1926.

............................... L e A e e T L b e g e e e e e gad

T N Ny W S e

e ———————"

Wireless

LIST OF COMPONENTS.

2 Ebonite panels, 12in. x 3}tin. 3 }in

2 Tuner units (Polar C.P. 8383, C.P. 8889).

2 Variable condensers (Polar Junior).

! D.P.D.T. switch (Dubilier * Minicap”).

{ Fixed condenser, 0-0003 mfd. (Dubilier).

! Grid leak and holder, 2MQ (Dubilier ** Dumetohm .
I Intervalve transformner, ratio 6: 1 (Pye).

1 Combined rheostat and switch (Argonaut).

[

8 2-voll cells (Exide D.T.G.).

4 2-volt accumulator in. glass case, 48 A.H. (C.A.V.).
2 Grid cells, 1} volt (Sicmens, *T" type).

3 Four-clectrode valves (Marconi or Osram D.E.7).

2 pairs aluminium brackets (A. J. Dew & Co.).

6 Terminals, “ M” type (Belling & Lee).
Mahogany, ihickness Yin., for baseboards and cabinef.
Wire, screws, efc.

Approximate cost, excluding loud-speaker, {10 105. 0d.

of the upper baseboard supporting the batteries and the
positions of the two cbonite panels.

The wiring is carried out in accordance with Fig. ..
Wiring associaterl with the H.T. and L.T. batteries has

Fig. 5.—~Leading dimensions of the cabinet cover.

been carvied out with rubber-covered No. 16 S.W.G.

tinned copper wire.  The remainder of the WIIng s
carried out with bare tinned copper wire.

Wiring the Change-over Switch,

If the wavelength change-over switch is wired exactly
in accorlance with the diagram, the operating lever will
wtomatically point towards the tuner unit in circuit.
When the switch is moved over to the left-hand side, for
instance, the centre contacts will be connected through to
corresponding contacts on the right-hand side of the
switch. It will be seen from the wiring diagram that
the tuner and reaction coils in the right-hand socket are
short-circuited in this position ; thus the receiver is being
tuned by the left-hand condenser and unit towarde
which the lever is pointing.

The fixed resistance in
series with the filament of
the detector valve consists of
a piece of No. 36 SAV.G.
Iiureka  wire.  1lin.  in
length, which actually forms
part of the wiring of the re-
ceiver.

The connections to the

H.T. and L.T. batteries

are made with flex, the

L.T. leads consisting of
7

..................... B P

flex of specially thick cross-section to reduce resistance
losses which would otherwise be serious in the two-volt
filament circuit.  The normal jilament drawn from the
LT, battery when three valves are in use is 1.2 amps.,
i and since a drop of only o.1 volt in the
connections is sufficient to limit the use-
ful discharge period obtainable from the
battery, a resistance in excess of o.1
ohm in the external filament circuit can-
not be tolerated. It was this considera-
tion which led to the choice of the
‘“ Argonaut *’ filament resistance and
switch ; the contact ring at the end of
the switch ensures that no part of the
resistance wire remains in circuit in the
full “*on ™ position. The importance
of keeping the resistance of the fla-
ment circuit low when 2-voli valves are
used  cannot be over-emphasised ; any
latitude which might be allowed for
o-volt valves would probably prevent
the receiver from working if 2-volt
valves were substituted in the same
cireuit. )

The wiring having been completed, the battery board
is screwed in position and a vertical partition, 8in. high,
is fitted between the H.T. and L.T. batteries. This
partition not only serves to isolate the T.T. hattery,

The complete receiver as it appears with the cover removed.
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T T


www.americanradiohistory.com

qu-.- g Al o

516

Broadcast Reception with
Four-electrode Valves.

-

R

T M TR AT aeEmy

W el ARy '

APRIL 7ih, 1927.

thercby preventing inter-

ference with the H.T.
battery when the door
at  the back of the
cabinet is removed, but

also serves as a support
for the H.T. and L.T.

“leads which pass up from
the lower compartment
through holes in the bat-
terv board.

The leading dimensions
of the cabinet are given
in Fig. 5. This ships
over the receiver, when
completely assembled as
in the photograph on the
same page, and nced only
be removed every six
months for recharging the
H.T. accumulators. Even
after six months' use the
cells will be by no means
completelv  discharged,
and the recharging s
only done to keep them in
goond condition.

HT.+ 10V

On test it was found
that 16 volts gave hest
results  for  the L.F.
valves, and 1o volts for
the detector. At four
miles  from the local
station (2I.O) and 63
miles  from  Daventry
adequate results were ob

tained from an Amplion
Junior loud-speaker. Of

¥
AERIAL

course, the volume is not
good that  ob-
tainable with 3-electrode

as as

valves and higher valves of H.T., but is quite sufficient
for a small living room, and those who value reliability
more than excessive volume will find this receiver suited

to their needs.

It is to be hoped that the advantages which are afforded

Fig. 4.—Complete wiring diagram.

by g-clectrode valves will soon stimulate public interest
and thereby make it worth the while of the manufacturers
to produce larger valves with a higher filament emission

from which we can obtain adequate loud-speaker volume

without the necessity of paralleling.

XPERIMENTAL TRANSMISSION  STATIONS.

South Africa.

We print  below the eall-sicus and
addresses of amatears in South Africa
which we have ascertained since the pub-
lication of the ‘‘ Wireless Amnual” for
1926 and the supplementary lists which
appeared in our issues of January 27th
(p. 144) and February 3rd (p. 189).  Far
this information we ave indebted to our
South African contemporary Radio.

UNION OF SOUTH AFRICA.

Changes of Address.
A3M | A. Hegarty,
Capetown.

Main Rd., Observatory

A 30 M. E. Smith, “ Electron,” Uslaas Rd., Natal.
A3V W. E. Dixon Benuett (Div. Hou. Sec. O.1°S,,
Div. 4), 5, First St Bloem{ontein.
A 14

A4R . M. Goodman, c/o Auto Flectric Suppliex,
Aliwal st Durban.

Agv L. E. Green (S.A.R.R.L. Headquarters Stn.),
/o Box 7007, Johannesburg.

ABJ 1. \W. lHevwood (Hon. Sec.}, Official Relay
Staiion, S.A.R.R.L.. Natal, Div. .

A 6B R. G. Beaid, King's View, Bluff, Durban.

A 6C W, G. Yapp, 1, Single Quarters. V.F.D,

Box 27, Verceniging.
New Call Siens.
7 V. K. Vyvvan, Richmond, Natal.
ATH b Levine, 20, Powell Rd., Durban.
A 7K D. L. Gordon, 17, Richiond Drive, Johannes

burg.

Portuble Station of A 6N (Experimental
Beam Station), A. J. Jacobs, 4, Loch Ave.,
Parktown West, Johannesburg.

BRITISH EAST AFRICA.
KY1VP L. I. Hughes, c/o Mombasa Radin Station.

A7X

wwWw-americanradiohistorv -eom
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RHODESIA.

T. M. Davidson (Div. Hon. Sec., Div. 12),
Box 530, Salishury.

. Musgrave (Div. Hon. Sec., Div. ), Box 88,
Selukwe.

The Rev. — Whiteside, St. George's School,
Bulawavo.

H. le P. Heaume, P.O., Selukwe

A, Pryee-Williamis, Antelope Mine, Matopos.

J. van Ryneveld, Shepherds’ Reef, Hartlev.

S. Emptage, Salcombe, Mumtree.

Captain Douglas Mail, ¢/o Div. Headquarters,
Rox 48, Selukwe.

SOUTH-WEST AFRICA.

L. Robinson (Div. Hon. S5ec.,
Box 8%, Luderitz.
PORTUGUESE EAST AFRICA.

A, Gariso {Div. Hon. Sec., Div. 10), DR,
Telegraphs, Villa Pery.

Div. 19),

19


www.americanradiohistory.com

s S o

APRIL ;th, 1926

EPEPEEEN - SRR e R TR RN R AR e SO

A T T R Ty re gy

ke Y

Wireliess B
Worrld
2 1t
& =
NS 4
“{__ L'— (

.\%&Zaﬁ/’ :

New Wireless Telephony Equipment now Working on the German Railways.

NDEAVOURS have been made almost since tele-

graphs were first introduced to establish commu-

nication with moving trains. At the onses the object
of experimental work probably had not in view the setting
up of a public telephone service with trains in motion,
but systems were developed essentially for communication
with the train staff in connection with signalling.

Inductive Telephony.

Induction methods making use of wire loops encircling
the train track and also wires running along the side of
the route formed the basis of most of the early experi-
ments, and although some measure of success was achieved
this arrangement was not
considered  sufficiently  pro-

It is stated that German railway engineers investigated
the possibility of this method of communication, and
the experience gained from an experimental installation

S

e e Lo

mising for the development
of a train telephony system
on a commercial basis.

A system of this kind was
developed in Sweden by
Werner  Warfvinge  and
Thornblad, and the instal-
lation was set up on a rail-
way line near Stockholm. In
this instance communication
with the moving train was
produced entirely by the pro-
perty of induction, and for
this purpose large loops were
supported about the track,

2T

The earth connection is made by
linking together several of the axle
boxes in which an actual contact is
made with the shaft of the wheels.

Method of erecting the aerial above
the roof of the coach.

on the railway line between
Marienfelde and Zossen revealed
.| that the system of inductive train
: telephony offered too many diffi-

being carried by masts on
both sides.  The coaches were similarly equipped with
large inductive loops. Strong microphone currents were
applied, producing a fluctuating magnetic field of sufficient
intensity to bridge the few yards between the windings
round the coaches and the loops encircling the track.

The complete transmitting and receiving equipment installed at the railway telephone exchanges

for communicating with trains
i1

WAAWsameticanradiehistoristcom _ ——

culties for its adoption as a public
means of (_ommunication.

At the end of 1918 it was decided to abandon the in-
ductive system, and development work with a view to
designing wireless gear was undertaken Ly the firm of
Goertz on a section of their private railwav between

Lichterfelde West and Tet-

low Schénow. In these

new  tests purely wireless
methods were adopted, the
apparatus on the train con-
sisting of a wireless tele-
phony set used in conjunc-
tion with an external aerial
erected on the roof of the
coach. The usual form of
telegraph line running along
the side of the wack was
made use of as the stationary
= aerial.

By the beginning of 1921

a good measure of success
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Telephony on Trains.—

had been attained, and a duplex telephony system making
use of two wavelengths and embodying suitable filter
circuits was brought into. commercial operation. Com-
munication could be established with moving trains on
the Goertz railway from any postal telephone within the
district of greater Berlin.

It was from demonstration of this experimental
instatlation that the German authorities decided to investi-
gate the possibilities of extending the system and adopt-
ing it on main-line routes.. Similar equipment was there-

fore set up along the track between Hamburg and Berlin,
the experimental equipment being installed at Spandau
Another station was subsequently

West. installed at

Transmitting set on

the train instatled in

the operator's com-
partment

Bergedorf, near
Hamburg. The
system showed so
much promise as

Wireless
Werla
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APRIL 7th, 1920.

The power plant. The motor generator set supplies high tension
current as well as direct current for battery charging.
install systems on the Berlin-Hamburg and the Berlin
Munich routes, and whilst the latter circuit is not yet com-
pleted, the Hamburg-Berlin installation was opened for
public use on January 7th last, and is probably the first
commercial train telephony service to be brought into

operation.

Telephoning from -the Train.

The compartment on the train in which the apparatus
is installed is divided so as to provide accommodation for
the operator and also a small
sound-proof roowm in which is
a telephone hand set for the
use of passengers. The walls
of both rooms are liberally
padded in a similar manner to
the draping in our broadcast-
ing studios, but in this instance

’ ‘",,.wﬁ”‘g'-
TN e .

- i

regards prac-
ticability that an
arrangement was
made with the firm of Dr. Erich P. Huth to erect and
work instajlations for the 'transmission of messages on
moving trains, and it is interesting to note that the agree-
ment entered into expressly stated that the traffic would
not be confined solely to the transmission of telephone
calls, but would also embrace the delivery of telegrams and
the transmission of broadcast entertainments and news.
A company was subsequently formed for the purpose of
introducing and working train telephony on the German
railway lines. The new company at once commenced to
A 16

by passengers

Train receiving set and throwover switch for
bringing in circuit the telephone instrument used

View of the wireless equipment in a railway telephone
exchange.
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Telephony on Trains.—
the draping is intended only for the exclusion of
train noises. ‘The two sections of the compartinent are
connected by a window, so that the operator can advise
a passenger when a call is through, and draw his atlen-
tion to any irregularities in the working of the system.
A single aerial system is used both for transmission and
reception, and the aerial is excited by the transmitter even
when it is being simultaneously used for reception. Filter

Telephone room on the train. The small window connects with
the operator's compartment.

circuits are in use to accomplish this, giving reliable
luplex working, so that the passenger making use of the
apparatus experiences no difference between it and the
ordinary telephone service. ‘I'he aerial is rigidly sup-
ported over the roof of the coach, while the earth wire is
connected right to the shaft of the wheels. To avoid any
variation in the resistance of the earth connection, leads

One of the receiving sets. It is manufactured by the German
firm of Dr. Erich F. Huth.

2
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are taken to several of the
together

A telegraph line is provided on the telegraph routes
adjoining the track for communicating with the train, and
an interesting feature is the inclusion of choke coils in
all Tine circuits before connecting up with cables. The
pick-up line, moreover, does not form part of any of the
cable connections, and is run as an elevated wire through-
out the whole of the distance over which communication
with the train is possible.

Transmitting and receiving equipments are instailed at
hoth ends of the wire and also at junction points where
branch lines occur. The equipment used in conjunction
with the line circuit is undoubtedly complicated, for not
only has duplex communication to be established, but
several trains may be traversing the same section of track,
and, so that each may make use of the system, different
wavelengths are allocated. An involved system of filter
circuits must therefore be emploved

wheel-shafts and bonded

A rear view of the transmitter.

‘The equipment so far installed is apparently being
worked with success, and the Postal Department have
issued instructions with regard to the despatch of tele-
phone messages and telegrams. ‘T'elegrams are, in fact,
accepted by all telegraph oftices and at the railway tele-
phone exchanges, and must, of course, be addressed in
such a4 way as to make it possible to find the addressee
without difficulty. ‘I'he charge for a telephone call is
about four shillings, in addition to the usual land line
charge.

It is understood that a considerable amount of traftic
is being handled, and it is to be expected with the ap-
paratus in use on a commercial basis that the technical
development will be rapid as well as creating a new
service of considerable value to-the public.
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FADERS
NOVELTIES |

A Section Devoted to New ;.'“

LOW-CAPACITY VALVE HOLDER.

The valve holder is built up in an
¢bonite block #in. in thickness and
23in. square, in the centre of which
a riin. diameter hole is cut. Four
holes are drilled at suitable intervals
about lin. from the circumference of
the centrai hole.  These are opened
out for half their depth to a dia-
meter suitable for the contact clips,
the lower half of the hole being
tapped No. 4B.A. The contacts are
made from phosphor-bronze or brass
strip 3in. wide, one end being shaped
to form a soldering tag. The con
tacts are then inserted in slots cut

Low—capacit'y valve holder

radially through the centre of the No.
4B.A. holes. ‘T'he valve holder, be
sides being rigid in construction, has
a low self-capacity.—A. S.
[eReRaRe)
LONG-WAVE RECEPTION,

Most amateurs possess a series of
plug-in coils suitable for the lower
broadcast  band  of  wavelengths.
These may be adapted for use on
long waves by means of the unit
shown in the diagram. A series of
plugs and sockets is mounted at
suitable intervals on an cbonite strip
which is fixed at right angles to a
coil plug. Plugs and sockets are
connected in series according to the
wiring diagram, -which shows the

a 18

underside of the panel.  This will
ensure that the inductances of the
separate units add together.

The unit with the coils inserted
may then be plugged into the fixed
socket of a variable two-coil holder,
the first coil of the series being re-
acted upon in the ordinary way.

Coil adaptor for long-wave reception,

Coils of the same make should be
used, if possibie, in order that the
direction of winding may be the same
in each case.—L. J. Y.

0003

VARIABLE COIL HOLDER.

Following standard practice the
coil holder is built up hetween two
parallel chonite strips, the ore coil
holder serving to fix the spacing be-
tween the strips. The moving coil
holder is pivoted in the usual way
and a bell crank is attached to one
end of the spindle. At the other end
of the coil holder a spindle 1s
mounted in lwass bearing bushes and
fittecl with an ebonite adjusting knob
A length of fine cat-gut or string is

GAT-GUT OR FINE STRING 4‘“‘
g i

oA

Ideas and Practical Devices.

given several turns round the spindle
and then attached to the ends A and
B of the bell crank. On rotating the
spindle a slow motion will be im-
parted to the moving coil holder. If
the proportions shown in the diagram
are adhersd to, no difficulty will be
experienced through the controlling
string becoming slack in the middle
of its travel —W. A, S

D000

CARBORUNDUM DETECTOR.
The diagram of this detector is
selt-explanatory.  The steel contact
is a ball bearing which is held in posi-
tion over the erystal by a short length
of glass tubing fixed over the crystal

BRASS STRIP

STEEL BALL\

GLASS TUBE GLUEDY
INTO REGESS ~— _

Carborundum steel detector
cup. Yo find a fresh contact, all that
it is necessary to do is to lift the brass
spring, shake the detector once or

twice and replace the spring.—
S C. T
= B=—1

BN

B\

= e
R =

]

Slow motion coll holder.

WWW-americanradiohistorv:eom

b 54


www.americanradiohistory.com

v —

M e A i L =

APRIL 71k, ro26.

DEPOSITS ON

WIRELESS AERIALS.

Tenants of the Council houses on the
Buddicombe Park estate, near Chester,
are resenting the imposition of a deposit
fee on each wireless aerial erected.

CoOoo
FRENCH LESSONS BY BROADCAST.
The London FElementary Education

Sub-committee recommend that, as an
cxperiment, central schools where French
is taught may listen on Fridays until the
summer holidays to broadcast lessons in
Freneh.
co000
BERLIN RELAYS DAVENTRY.

The B.R.C. engineers are not alone in
attempts at relaying Continental pro-
grammies.  Similar experiments are being
conducted by the engineers of the Federal
Telegraph Ofiice in Berlin. who are relay-
mg  Daventry’s transmissions from the
Savoy Hotel.

(oo N0}
NEW PROBLEM FOR INDIAN
AMATEURS.

The pending arrival of a general scheme
of broadcasting in India has prompted
an investigation of amateur transmitting
licences. At present several radio clubs
hold licences to broadcast, but whether
this privilege will remain in their hands
is open to doubt. Many individual
aumatears hold licences for experimental
lransmission, whilst being forbidden to
transmit anything in the nature of :
broadeast programme,

5 o000

PEACE IN THE EUROPEAN ETHER ?

The knotty question of European broad.
cast wavelengths is being approached in
a new fashion hy the International Radijo-
telephony Council, the result of whose
deliberations at Geneva is the formula-
tion of a fresh plan, dividing stations
into two classes. Under the first class
come tliose stations using comparatively
high power; these will bhe entitled to an
exclusive wavelength each. The second
class embraces low power stations which
will employ a common wavelength. The
waveleugths will be calibrated by a wave-
meter common to all countries, and each
station will be required to keep rigidly to
its allotted wavelength. Three technical
committees have been formed to superin-
tend the enactment of these proposals.

12
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Events of the Week in Brief

DEATH OF “LUSITANIA" OPERATOR,

An echo of the sinking of the *“ Lusi-
tania’ was provided last week by the
death of Mr, A. E. Sargent, of Rushden,
who was first wireless operator on the ill-
Tated vessel.

0000
WIRELESS IN SAHARA.

A proposal to carry wireless inio the
heart of the Sahara Desert has been made
by the third North African Conference,
which Las just conclnded its sitting in
Tunis.  The suggestion is to equip the
two isolated outposts of Wallen and
Tessalit, on the desert route from Colonib
Becher to the Niger, with transmitting as
well as receiving apparatus. This would
Iink uap Northern with Freneh Western
Africa by means of a wiveless chain aeross
the Sahara.

T

i £

2

Review,

i WIRELESS AT BORSTAL.
The Home Secretury has given his con-
sent to a proposal to install a wireless

seb and loud-speaker at the Borstal
school. 'The apparatus will, we under-
stand, he provided by The Daily News:
Qo0
ANNUAL DINNER OF THE WIRELESS
LEAGUE.

The Wireless League dinner, to which
attention was drawn in our issue of
March 24th, is to be held on Apri! 23rd
at the Royal Automobile Club. In our
previous note it was erroneously stated
that the price of tickets would be 8s. 6d.
The charge is only 7s. 6d., and this is, of
course, exclusive of wines, etc. The
presence of many proniinent personalities
in the sphere of wireless should ensure
a large gatliering, so that members wish-

— 2

A FAMOUS FRENCH BROADCASTING STATION

Engineers in the control room

of Radio Paris during the transmission of a programme.
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ing to attend are advised to make early
application to the Secretary, Wireless
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.' League, Chandos House, Talmer Street,
: W1
2 coo0o0
' . FOOLING THE LISTENER, .
E Listeners  to the WLW broadcasting
station at Cincinnati, Ohio, had to be on
their gnard on April 1st, when a special
“ April Fool Programme™ was trans
mitted for their benefit.
4 000%
LUCKLESS WIGHT.
Isle of Wight listeners are complainiig
that their broadcast programines are
being interfered with by spark signals
from French trawlers.
0000
IRISH LISTENERS' LEAGUE.
Emulating their British cousins, wire-
less enthusiasts in the Irish Free State
are considering the formation of &
Listeners’ League.
codo
| BROADCASTING: NEW STYLE.
Trom a Belgian contemporary @ Tha
5 station at Dorchester is actually one of
' the most powerful hroadcasting instalia
tions ; it has at present 800 trausmitters.”
: Doubtless the ideal arrangement would
‘ be to provide one transmitter for cach
Tistener. AT RADIO PARIS. A peep in the studio of the famous French station. It woull
] 0000 appear that the stone pillars are an encuimbrance, quite apart from any influence they
NO HOWLING IN HUNGARY. may have on the acoustics of the studio.
4 decree has been issued 1In Hungary HIGHER POWER IN AUSTRALIA. number of ships are nuw Leing equipped
' fof'bnldm_s: the use of I‘P'Md“m"}g‘ s The well-known broadeasting station  with Mureoni orchestra repeater installa
: ccivers. It is also enjoined that “radic  oF( 4y Sydney has increased its power  tions. Musie from the ship's orchestra or
| apparatus may be constructed, procured.  yiom five to ten kilowatts. The trans-  from a gramophone, or received by wire-
- 9\"“ed’ transferred, traded in or imported o L been moved from Willoughby — less, cun be reproduced in any part of
only by persons to whom such pertnission 4 peypant Hill, the ship by wcans of this installation.
has been granted by the Hungarian roTere g 1 o0
y 4 1 IR T
4 gmber of L‘Om?gloc")' WHITSUN WIRELESS EXHIBITION IN TROTSKI'S RADIO PREDICTION.
) ° BIRMINGHAM. AN R peretrd] fCTRC n0R ofl 4
. R.AF. CADETSHIPS. . Readers in the Midlands will be inter- o prop Oc‘ 141}\0\1115‘ % ¥ Izmelo’ K
Vacaucies now exist in the Royal Air 1 X ] = RN Eiffel Tower wireless station by revolu-
- 3 . R 4 ested to learn that a wireless exhibition 3 : - : S
Force for [tying officers, facilities being (o he held in the Bingley Hall irom tionaries was made by Leon Trotski in
. poal . o . 5 d & Tt 2 L
given to specialise in wireless, engineer- 3,y 19th to 26th, under the auspices of ?:]I(!l,f%g',g t.heR'sic)‘u(_*.ty_l\nu‘\\Ivnﬂ as tho
g, gunnery and other §ub3ects. The e Birmingham Chamber of Commerce. M,q,lf" 25 Ot HCION RS COowag IR
next examination of candidates for entry Tt is reported that the National Asso- arch 2nd. o )
as llignt cadets to the R.AF. College,  iiation of Radio Manufacturers and After emphasising the importance of
’ Cranwell, in September next will begin  'l.ders has o — ; D radiv as a means of binding together
o 5 ; s given permission for its e = T ,-
' on June 22nd. lForms of entry, which R (o e T Russian cities and villages, M. Trotski
can be obtained from the Secretury, Civil P pate. said : ““We must be prepared for the
Service Commission, Burlington Gardens, cooo rmoment when the Freuch proletariat will
\W.1, will not be uccepted later than May SHORT WAVE ,BROA%CASTING TESTS scize the Fiffel Tower and proclaim itselt
6th. Candidates must be between the q HELGH 5 master in all civilised languages, Then
ages of 175 and 195. A special series of short-wave broad- e must answer: ¢ We hear you and are
O 6 casting tests is being conducted dul'm_u; ready to help vou’ !
SHIP WORKING WITH LOW POWER. the present month by the General Elee- o
Somc sarprising results with a kW, tric Company at Schenectady, New York.
: 3 : R Lvery eveni ge of Address.
set manufactured by the Radio Comunnni- livery evening except Wednesday and  Change o .
cation Co., Ltd., are reported by the bm]dﬁl;\- (Thursday a.m. and Monday a.m. Mr, J. Nelson, M.LE.E,, advises us
operator on bourd the s.s. Queenswood, G.M.T.), 2XK will transmit on 655 that after more than twenty-two years'
which has recently been fitted with the metres, while 2XAF will operate at the  service with British Insnlited Cables he
apparatus. sume time on 32-79 metres, both broad-_ las unow left t_lmt ‘company and  hus
The following extracts from the oper- CASHIIG the ordinary programme  of opened an office in Bristol at-9, Denmark
ator’s log velate to performunces during WGY. Telegraphy tests will also be car- Street.
‘ broad daylight :— ried out on 15, 26.4, and 50.2 melres. 0000
Januavy 10th.—Worked  San Paulo, )Rgport forms can be n})tnmed from the The Hava Micrometer Dial.
Brazil, at 700 miles. Radiv  Department, ("e”"}'“l Electric In the recent description of the Hava
January 12th.—Worked another ship at Company, Schenectady, N.Y. dial the manufacturer was given as Halla-
distance of 800 iles. cooo day’s, Limited. 12 to 18, Geuch Street
February 13th. — Worked Otchishi LOUD-SPEAKERS ON SHIPS. Birmingham. This is an ervor, the Hava
Radio, distance 800 miles. A new field for the loud-speaker repro-  iial being made by the Comton Wireless
, Februavy 18th.—Worked San Paulo.  duction of music has been found in the Manufacturing Co., 26-28, Burtholomew
> Brazil, at 540 miles. requircments of passenger ships for musie  Square, London, E.C.1. Messrs. Halla
To cover these distances in daylight  and entertainment. In order to cater for  day’s, however, also produce au insfru
it has generally been nccessary to employ  the pleasure of passengers and to supple- ment dial which is provided with a reduc-
sels ranging up to 1 kilowatts went the usual musical arrangements, a  tion geaviug.
, A 20 24
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PORTABLE RECEIVERS,

Some General Considerations Discussed.

Bv THE WANDERER.

OST trade experts and a vast majority of amateur

listeners perceive no future for portable receivers.

They put forward two very dJamaging criticisins
—that portable sets are far too buiky, and that, even if
they could be made light, portability is not an asset. No
invention has been immune from criticism in its earlier
crudities ; the bicycle and the gramophone were ridiculed
for several years betore they entered every houschold.
Many portable sets are still absurdly weighty and
cumbersome ; there is little of a really practical
nature on the market which weighs less than
35 Ib. or measures less than about 18in. square
and at least 6in. thick. <“But their weight is
steadily decreasing, and their power is always going up ;
the writer owns a small portable which measures very
little over a foot square, and embodies within these dimen-
sions its own batteries, aerial—everything except loud-
speaker. He has listened to America on a single-valve
super-regenerative set built into a half-plate camera case,
and as radio is still in its teething stage there is ahso-
lutely no question but that hulk and weight will presently
be cut down to rational figures.

Size and Weight.

No thoughtful student can seriously question the value
of portability. A radio set is really a kind of hybrid
between a daily paper and a gramophone. If the Daily
A arl were engraved on brick tablets in Babylonian fashion
it would never achieve a million sale, simply bLecause
it would cease to be portable. Gramophones the size of
a ‘“ Compacton ’’ would be a drug on the market. Simi-
larly, the radio set must ultimately be portable. Our
descendants will probably carry combined ‘¢ send-and-
receive ’’ sets in their side pockets and be called up hy
anybody from anywhere at any time; they will mock at
the clumsy non-portable telephone system of the bizarre
twentieth century. But already the light, compact, selt-
contained set has real assets. The writer lives in a large,
old-fashioned house in the country. Tour of its rooms
are variously occupied for living purposes. according to
the time of year, coal economies, and so forth. [t would
be possible to wire all four rooms for wall-plugs at the
cost of some disfligurement and with a probable loss of
tonal purity; a portable receiver solves these problems.
In the event of sickness, the portable can be taken to
any of the cight bedrooms. It is equally available for
the tennis lawn and impromptu summer evening dauces
thercon ; for picnics; for the summer holiday or the
week-end bungalow. The local parson occasionally places
a similar receiver at the disposal of his sick poor.” Admit-
ting the weight, cost, and bulk of existing portables, any
household which has transferred from a G.P.O. aerial
and a ““ dog-kennel "’ set chained to a single input point
must nevertheless vote for the portable.

As soon as the word ‘‘ portable’ is breathed, most
trade designers and most amateur constructors jump at
a frame aerial. There is a very widespread ignorance

%

on the subject of miniature or improvised energy col-
lectors, as may be proved by a thoughtful study of some
ot the atrocities on the market or a few experiments with
@ little home-made apparatus. 1 will not give any tech-
nical data, but a few homely facts. The trade’s ideal
turns to a folding frame about 2ft. square or a loop
wound in the lid of a cabinet. At my home station a
good superheterodyne will bring in nearly all Europe on a
frame 2ft. square, and on a good night most stations will
come in at real loud-speaker strength. Transfer the same
receiver to a low-loss and technically perfect frame 1ft.
square ; the ‘“ bag” will promptly shrink. On a low-
loss frame 18in. x18in. §XX and the nearest main
station will be comfortably audible, but no distant station
can be picked up on a loud-speaker.

Turning to straight circuits, the writer has heen busy
for some time attempting to evolve a cheap portable set
intended for headphone work only. At fifty miles from
the nearest station a circuit consisting of three
H.F. valves (with simple tuning) and a crystal is almost
silent on a full-sized frame aerial. With a G.P.O. aerial
and earth it is instantly converted into a most powerful
receiver of immense range. With one end of a frame
connected to the aerial terminal and the earth terminal
coupled to a real earth it will bring in several stations
at pleasant strength. On an improvised indoor aerial
and earth, consisting of good lengths of flex slung over
picture rails and lying on the floor, the receiver is quite
powerful and gives good range. To sum up, the 1ft.
frames to be found inside the lids of some portables are
only fit for use under the shadow of a transmitter, unless
the circuit and design of the set are exceptionally good.
The powerful portable, such as the superhicterodyne, is
hest served by a full-size collapsible frame of first-class
design, and the portables with ‘‘ straight *” circuits need
an improvised flex aerial. slung over trees or picture
rails, in conjunction with a copper tube earth ouf of
doors, or a pipe earth indoors. A very different story
may come to be told if ever broadcasting is reorganised
on very short waves; hut we have to deal with our world
as it is, not as it may be. Lot cheap portable service
the writer has discarded the frame; with two H.F. and
detector, packing into a small attaché case, he finds that
flex brings in 3XX anywhere. He has equally dis-
carded miniature frames for superhet. work, and prefers
to carry a full-size collapsible frame, though it means
carrving two packages instead of one.

The Accessories of the Portable.

Tt is obvious that even a wealthy enthusiast is hardly
tikely to furnish himselt with two separate receivers, each
costing upwards of £s50, one intended for domestic use
at a fixed station and the other for portable wark. A
single receiver must serve both purposes. This condition
limits the circuit for the present to the superheterodyne,
andl to a very few superheterodynes. Thanks to un-
screened intermediate amplifiers operating on commercial

A 21
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Portable Receivers.—

frequencies, the majority of superheterodyne sets suffer
from a mild welter of parasitic noises. In this respect
two or three of the British kits display a very pleasant
contrast in background with the average American set.
It is possibly true they have less power and range. but
every practised listener is aware that there arc few golden
nights in any year on which the really distant stations are
worth listening to for any but boastful reasons; so a
reduction of range is immaterial except to the stunt mev
chant. A superheterodyne with a first-class low-
frequency amplifier and a silent background to its H. 1"
side is at piesent the portable de luxe. Such a set is
easily accommodated in a cabinet measuring 1s5in. X
1zin. x 7in. (less if the Tropadyne

APRIL 7lk, 1926.

valves have been taken all over Europe on the running
board of a car without casualties. But the consump-
tion of eight two-volt valves is too heavy for any light
accumulator. Eight Cossors take 2.4 amps., and one
ampere is required by eight of the new D.E.z Ostams.
Such discharges can be borne by a motor car accumulator,
but not by any miniature cells which can he packed inside
a cabinet. A separate battery case of rather a heavy
character is indicated if two-volt valves are preferred for
the sake of, their robustness.

Constructional Details.

It has already been suggested that no Jdependence .can
he placed on spring sockets to grip

principle and special tuning con-
densers are employe).

Next week’s

The Portable Loud-speaker.

Tt will need the following acces-
sories : A folding frame aerial of full
size ; two complete sets of Latteries,
such as an Exide P.M.z for travel
and any large accumulator for home
use ; a couple of 36-volt Ever-Ready
H.T. batteries for travel, and a H.'T".
accumulator for home work. Tor-

portable sets.
include a

with

OUTDOOR WIRELESS.
issue of
Wireless World ”* (April 14th)
will be largely devoted to the
subject of outdoor wireless and
The
guide to Portable
Sets by the various
descriptions to
prospective purchasers.

valves under heavy vibration; their
overhead clearance must be felt-
packed to stop them from jumping
out. In addition, the sprung socket
wobbles so widely that the valves—
especially corpulent little power
valves—must be widely spaced, or
they will hit cach other.  Soft
solder is regarded by jewellers as a
“ purser’s job ’’; and the ordinary
cabinet constructional soldering will
fracture many joints in a rough

¢ The

issue will

makers,
assist

tunately, one and the samec loud-

speaker will serve equally well at home and on the move.
The trade and the public for some mysterious reason re-
gard the portable Amplion loud-speaker as an emergency
makeshift. It probably furnishes slightly less volume than
some of the very large horn, cone, or pleated diaphragm
speakers ; but its volume is ample for a really large room
in which several people are reading, knitting, or playing
cards; and its tonc is superb. There is no real need to
flank it with a gigantic trumpet for home use. We are
still waiting for the ideal valve for these portabile super-
heterodynes. The general purpose 0.06 valve will serve
for the frequency-changing valve (‘‘ first detector,” so-
called), and perhaps for the first L.F. valve. The
D.E.3b is good for the intermediate frequency amplifier.
Small o.12 power valves are desirable for the second
detector and second 1..1". stage. This entails a total con-
sumption (for cight valves) of o0.66 ampere. A P.M.2
cell will stand this discharge. If D.T.G. cells are used,
it is wise to use seven o.o6 valves and to limit the o.12
power valve to the final socket, making a total discharge
rate of o.54 ampere.  With suitable grid bias on the
low-frequency amplifying valves. the H.T. drain can
be kept inside 12z milliamps. Unfortunately the
filaments of the o.06 valves arc extremely fragile,
and a certain number of casualties must be expected
even with spring sockets, especially if the set is taken
in a fast car.  Moreover, the best spring sockets
cannot be absolutely trusted to retain their grip of a valve
in motoring; it is wise to slip a pad of thick felt
between the valve pips and the lid of the case. 'T'his
will not only protect the valve from damage through
vibration but will prevent breakages occurring when
the valve is withdrawn from its socket.  The two-volt
valves have far stronger filaments. 1 have never yet
damaged a Cossor valve whilst motoring, and Weco-
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season’s motoring.  The only safe
plan is to use tinned soldering tags, curling the tongue
clean round the end of the wire, bending over fgin. of
the end of the wire at right angles, pinching the tag
tightly round the wire, and finally soldering the joint.
This is damage-proof. It is unwise to use hare wire.

Polished wood is wholly out of place in a portable,
which may presently find itself on wet grass, in a ratlway
van, or amidst the feet of passengers in a motor car.
Cheap fibre suitcases are purchasable for about 15s.
Into these.can be packed the set, complete with self-
contained hatteries, a folding frame, and an Amplion box
tvpe loud-speaker. The case for the set then presents the
amateur with no awkward problems of French polishing,
or glueing on leatherette, or making a mackintosh caver.
Its wood may be rough finished with any dark stan; amd
if the frame is built of 3in. wood of good quality, the
panelling may be executed in jin. plywood without loss
of sturdiness and with some saving of weight.

An Aerial and Earth Advisable.

Turning now 1o portable headphone sets of a cheaper
and simpler character, the conditions laid down for valves
and constructional details apply with equal or greater
force. In this case the circuit of the receiver is the real
trouble. There are plenty of ¢ stunt’ circuits—reflex
and the like—which can be operated at long range off
a frame, but with most portables an aerial and earth

are ~ necessary. A three-valve dual is somethiny
of a handful for the average amaleur listener to

construet and to handle; and it becomes still more of a
handful when it is compressed into a tiny cabinet, with
its numerous fields of force overlapping each other. If
we recognise that it takes a 3oft. frame to compete with
a (.P.0O. acrial in collecting energy, the thorny nature
of cheap portable design is obvious

I4
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A Section Mainly for the New Reader.

A REACTION “ VERNIER.”

The practice of shunting the prim-
ary of the first L.F. transformer
with a variable condenser instead of
the customary fixed capacity, has been
widely adopted by amateurs working
n the very short wavelengths. By
this expedient it is possible to obtain
an extremelv fine control of reaction,
and the method might often with ad-
vantage be extended to the normal
broadcast wavel ngths, when a de-
tector valve is used without H.F. am-
plification. The hest method of opera-
tion is to set the dial of the variable
condenser at about half its maximum
capacity, and to make a rough adjust-
ment by manipulating the usual re-
action coil.  ‘The valve may then b
hrought into its most sensitive condi-
tion by increasing the capacity of the

variable “condenser, which has the
/ +
H.T,

;

Fig 1.—Critical adjustment of reaction.

effect of reducing resistance in the
anode citeuit of the detector valve.
Very smooth and accurate adjustment
is possible, and, as the wavelength to
which the set is tuned is not altered
appreciably, there is no risk of losing
a weak signal

The same wethod is applicable,
with even greater advantage, when
the detector valve is followed by re-
sistance-capacity-coupled L.F. ampli-
fication, and a suitable scheme of

4

connections is suggested in Ilig. 1.
The variable condenser should have
a somewhat lower maximum value
than in the case of a transformer
coupled amplifier, and one of 6.0003
mfd. or even less will be found suit-
able for all-round work. The H.F.
choke shown in the diagram is not
absolutely necessarv; its omission
will not affect the control of reaction.

If an anode resistance having an
exceptionally high value is used, the
condenser should be used at the lower
part of its capacity range, in order
to avoid a reduction of amplification
or even the introduction of a form of
distortion due to by-passing of the
higher audible frequencies.

0000

COMPOSITE L.F. AMPLIFICATION.

There is no reason why various
systems of low-frequency intervalve
coupling should not be used in com-
bination in a set; indeed, there are
sometimes  distince  advantages  in
doing so, and some hints as to the
order in which the different couplings
should be used mav be of interest.

The most efficient type of detector
valve usually has a  fairly closely
woumnl grid, with, consequently, a
rather high impedance.  Difficulties
are apt to arise in attempting to
couple such a valve to a succeeding
L.1°. amplifier by the transformer
miethod, and, in any case, a low-ratio
instrument will be mnecessary. It
would, thercfore, scem better to use
a resistance rather than a transformer
in this position, particularly in view
of the fact that variations of very
small amplitude are passed on to the
grid of the next valve more efiectively
hy a resistance than by a transformer,
or, indeed, an iron-cored choke. Tt
is possible that very weak signal
changes would not be handed on at
all by a transformer, whereas the use
of a resistance would enable them to
be magnified up to good audibility by
further stages of L.F. amplification.

WWWE aReticantadiohistorv: com

The choice of coupling devices to
be adopted in succeeding stages will
be governed largely by the power-
handling capacity of the valves which
are to be used. It should be remem-
bered that large grid-voltage swings
cannot he handled by the majority of
valves sold as suitable for resistance
coupling, and great care must be
taken to prevent overloading. The
characteristics  of  low-impedance
power valves are greatly changed by
the insertion of a high anode resist-
ance, and, from the point of view of
simplicity, transformers offer certain
advantages.

o000

CHQICE OF GRID-LEAK VALUES.

A good deal of latitude is permis-
sible in the value of grid-leak used in
a  resistance-coupled, low-frequency
amplifier, particularly in the initial
stages, where moderately small signal
amplitudes are being (lealt with. The
function of this resistance is to allow

5 |

-
1
i
1
)
!
1
i

o=

HT G.B.

=

Fig. 2.—Parallel connection of anode and
grid resistance,

LT3

charges on the grid condenser to leak
away sufficiently rapidly to allow the
grid to assume its normal working
potential in the intervals hetween the
arrivals of successive impuises. Tts
value will, therefore, be dependent
on that of the grid condenser ; if this
is large, the leak must have a low
resistance, and vice versa.

Wiih a coupling capacity of o.o1
mfd. (the smallest usually recom-
mended for use in conventional cir-

A 23
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cuits), a leak of as high a value as
1 megohm will prove satisfactory.
For condensers of o.05 to o.1 mfd.
the resistance usually specified is
about o.5 megohm, while tfor con-
siderably  higher capacitics o.25
megohm will not be too low.

1t should be realised that the choice
of a leak should also be governed to
a certain extent by the value of anode
resistance in the circuit. The former
should be high in comparison with
the latter, or amplification will be

reduced. Consideration of Ilig. 2,
which is the conventional circuit
drawn in a somewhat unusual

manner, will show that the two re-
sistances are really ‘connected in
parallel, and that the leak, if of a
comparatively low value, will act, in
cffect, as apartial short-circuit across
the anode resistance, . reducing the
voltages applicd to the grid.
Q000

INCREASING SELECTIVITY.

The first step to be taken in an at-
tempt to increase the selectivity of an
existing valve receiver of the simplest
possible type will generally consist of
the addition of a coupled acrial cir-
cuit.  Although this alteration is not,
as a rule, particularly difficult, m
certain cases it may be found incon-
venient to couple a second coil to the
grid inductance, and it will almost

o s A mawa e b
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certainly not be easy to find room for
an extra variable condenser for tuning
purposes. This latter, however, is
by no means necessary, particularly

\Q

S

TO VALVES

[4——————»

Fig. 3.—Combined series and parallel
tuning condensers.

on the shorter (Lroadeast) wave
lengths, as the ‘¢ untuned aerial ™~
svstem is certainly very cffective.
Another method, giving in a lesser
degree some of the advantages of «
coupled cireuit, is indicated in Fig.
3. Here the damping cffect of the
aerial load is reduced by the insertion
of a series variable condenser which
is provided with a short-circuiting
switch.  In the casc of a receiver in-
corporating, siay, a valve detector,
with or without L.F. amplification,
tuned by a parallel variable con-

DISSECTED DIAGRAMS.
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denser, the conversion involves no
internal alteration to the wiring, as
the series condenser may be added
as an entirely separate umit. A
word of warning should be added
here o the effect that if the set has
a stage of tuned anode or tuned
transformer-coupled H.I'. amplifica-
tion, it will probably be impos-
sible to usefully reduce aerial damp-
ing without producing uncontrollable
oscillation.

To obtain the utmost benefit as far
as increased selectivity is concerned,
it is essential that the series capacity
should be small in proportion to that
connected in parallel with the tuning
coil, although a considerable reduc-
tion in the value of the former will
have the effect of reducing signal
strength. (Incidentally, a large
parallel capacity will have the same
cffect.)

Here, as in the vast majority of
similar wircless problems, it will be
necessary to effect a compromise,
and, as an infinite number of dif-
ferent adjustments for a given wave-
length are possible, it will not be
difficult to choose a combination giv-
ing the best results, selecting at the
same time a value of inductance per-
mitting the use of a suitable relation
hetween the values of the two capa-
cities.

No. 25.—Wiring a Valve-Crystal Reflex Receiver.

This series of skeiches, originally intended
been extended to show those connections w

to assist readers in understanding circuil diagrams, has
hich are af low oscillating potential and those al high

potential ; the latler require good spacing with respect to other leads.

00

2

Al]l filament and other low—potantial
leads are connected.

The grid circuit of the valve is
completed,

/
WwAvWsamericanradiohistornvscom
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The single high-potential lead in the
plate is added.
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LOUD-SPEAKER CONNECTIONS.

The Importance of Connecting the Positive and Negative Terminals Correctly.

By A. P. CASTELLAIN, B.Sc,

T does not secem to be generally known that there is
a right and a wrong way to connect a loud-speaker,
or, if 1t is known, pot much notice is taken of it.

Of course, if there is a telephone transformer or a
choke and condenser arrangement in the plate circuit of
the last valve of the set, then it does not matter which
way round the loud-speaker is connccted, as no steady
plate current flows through it. In the majority of cases,
however, the speaker is connected straight in the plate
circuit of the last valve, in which case the connections are
important.

In order to understand why this connection is important
it Is necessary to examine the
construction of a loud
speaker. The various essen-
tial parts of the ‘‘ works’
are shown in Fig. 1, and a
diagrammatic representation
in Tig. 2.

Function of the Permanent
Magnet.

Normally, the diaphragm
is under a continuous struin
due to the pull of the ver-
manent magnet.  When a
current flows round the coils,
the soft iron cores are mag-
netised, and this extra mag-
netism will either help or
hinder the magnetisin of the
permanent magnet, accord
ing to the direction of the
current, and thus the pull on
the diaphragm due to the
resultant magnetism is either
more or less than it was
hefore.  The effect of an
alternating current through
the windings, therefore, is
alternately to increase or
diminish the pull on the dia-
phragm, which accordingly
vibrates at the f{requency of
the exciting current.

1f there was no permanent
magnet there at all, the pull
on the diaphragm would be independent of the direction
of the current, and would only depend on its magpitude.
Thus an alternating current of {requency f (i.c., con-
taining f positive and f neuative half-waves per second)
would vibrate the diaphragm 2f times per second, as
each half-wave, positive or negative, has the same effect,
and hence the loud-speaker would distort horribly by
doubling every frequency applied to it.

As a matter of fact, this double frequency effect is
present even when the permanent magnet is used, but in

WINDINGS

PERMANENT

Fig. 1..—Showing the various parts of a loud-speaker in the
arder of their assembly.

D.1.C.,, A.C.G.L

this case the ratio of the fundamental frequency output
(7.e., the frequency of the exciting current) to that of
double frequency depends on the ratio of the permanent
magnetism to that due to the current, and is, in fact,
four times the latter ratio.

It is therefore obvious that the permanent magnet must
be as strong as possible, so that the unwanted double
frequency effect may be as small as possible compared
with the fundamental frequencies.

Now let us return to the last valve in the set, which
supplies the current for the loud-speaker.

This current may be regarded as being composed of
two separate currents—the
steady current when no signal
is arriving, and the alternat-
ing current due to the signal,
which is always less than the
steady cwrrent if no distor-
tion 1 the last wvalve s

H

__ DIAPHRAGM required.
IRON OR STALLOY
STEEL Using the Steady Current.

This steady component of
the current through the loud-
speaker windings will assist
or oppose the magnetism due
to the permanent magnet ac-
cording to the irection of
the current, 7.e., according
to which way round the
loud-speaker 15 connected.
‘We have already seen that
we want the permanent mag-
net to be as strong as pos-
sible, so we must obviously
connect the speaker so that
the steady current ass/sis the
permanent magnet.

If we connect the other
way round, we shall not only
get more unwanted double
frequencies, but we shall
permanently  weaken the
permanent magnet by parti-
ally demaguetising it.  Also,
the stronger the signal, the
more do the above remarks apply.

It has already been shown that, in order to obtain a
large ratio of the fundamental frequency output from a
loud-speaker to that of double frequency, the permanent
magnet must he as strong as possible.

The actual value of the sound output of the funda-
mental frequency depends on the strength of the per-
manent magnet as well as on the current through the
windings, while the sound output of ouble frequency
depends oniv on the value of the .current; so that from
A 25
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Loud-Speaker Connections.—
the point of view of oltaining the greatest volume of
sound of the correct frequency for a given current, the
permanent magnet must also be as strong
as possibile.

The reader may now ask which way |
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1f the loud-speaker terminals are not marked at all,
try disconnecting one lead to the speaker when no broad-
cast is being received, but with the last valve alight. 1f
possible, cut out the grid bias on the valve
for this test: A loud * plonk ”’ will Dbe
heard.in the loud-speaker when one lead is

round should he connect his loud-speaker ?

Most good loud-speakers are marked as
to the direction of this steady current flow
by + and —, or simply a minus on the
appropriate ternnnal.  According to the

Jdisconnected. Now reverse the leads and
] again  disconnect one. The connection
which gives the loudest *‘ plonk *’ in the
Joud-speaker on disconnecting one lead is
the correct one for reasons which will be

¢

U

usual convention, current flows from the

obvious from the foregoing.

positive of the H.T. batiery to:the plate

All that has been said above about loud-

of the valve, so that + loud-speaker should
goto + H.T., and - loud-speaker to the
plate of the last valve.

Fig. 2.—Diagrammatic representa—
tion of a loud-speaker, showing
how the windings are arranged.

speaker connections applies to telephone
receivers, though perhaps in a lesser degree,
as the currents in the windings are smaller.

SHORT WAVES IN IRAQ.

By CAPT. R. F. DURRANT, A.FC.

N an article published in 7'/e 1Wireless 1Vorld of
December 23rd, 1923, 1 dealt with the history of my
private station at Mosul and with some of the results

obtained.

Since my return to Europe I have been greatly inter-

ested in the observation of short-wave phenomena now
taking place in nearly every part of the globe.

Barometer Effects on Signals.

The barometer in Europe has a definite effect on the
reception and transmission of distant signals.  This effect
is mot so marked in Iraq. True, this instrument is not
so fickle as in this countrv, and, though. it dropped
slightly when a Dburst of static came, reception from
ILurope was in no way affected, nor, according to reports,
transmission  Jading was not apparent on 100, go, 8o.
or 70 metres. The 23- to 45-metre band was found to
be much less liable to interference from statics than the
old 70 to 1oo waveband, but the larter was always ex-
tremely useful for testing with the U.S.A.

The 23-metre wavelength was not in any way affected
hy the barometer. It was the only wave on which day-
light testing with Europe could be carried out.

The following waveband was used in the summer
(when the temperature averaged 110° by day and ¢o® by
night). The observing station in England was G 21.Z.

Continuous Communication.

We found we could communicate at any time during
the twenty-four hours, from midnight until 5 a.m.
G.M.'T. on 30 or 37 metres, and from 5 a.m. until 6 p.m.
G.M.T. on 23 metres. Thirty metres was readable up
to midday, Traq time; from thence onwards a shift to
23 metres was found to be essential at the Iraq end.

A point worthy of mention is that 23-metre transmis-
sion from England was readable any time during the
twenty-four hours. Using 200 watts on this wave, G 21.Z
reported signals Ry, full sunlight at hoth ends ; 10 metres
was inaudible,

Capt. Duncan Sinclair, during the discussion on his
paper, ‘“ Some Facts and Notions about Short Waves”’

A 26

{(Experimental Wireless, Felwuary, 1g26), mentions cer-
tain phenomena during sunset. 1 should like to empha-
sise a fact with regard to reception in Irag. As the sun
was setting, Australian and New Zealand stations came
in with dramatic suddenness, but after ten to twelve
minutes of R 6 reception would disappear. This occurred
only from December until the end of February on 8o
metres. It was not noticeable on So. 40, or 23 metres
during subsequent morths.

The sunsets over the desert were always characterised
by vivid changes of colour, and I am inclined to the view
rhat the varving angle of the sua’s rays, which causes the
spectrum, brought in these signals from the Antipodes.
But why only on 8o metres and only during the winter
months? Is it due to the position of the carth in its
path round the sun?

Reception During Eclipse.

The total eclipse in England, the maximum eifect of
which took place at 1600 G.M.T., brought in, on
92 metres, signals from G 20D. It was broad davlight
in Mosul, and nothing can normally be heard at this
hour on this wave. G 20D was only readable during the
twenty minutes or so of the semi-darkness in England.
Reception was conflirmed by G 2KF and G 5MO.

What might have turned out to be a very serious acci-
dent occurred to myv assistant, Sergt. Hall, who, for-
tunately, was not in the line of fire. He was transmit-
ting (H.T. voltage, etc., being noimal), when there was
a loud explosion, and the iron top of the HelsLy con-
denser, which was across the H.'I'. mains, blew off and
buried itself in the wall bevond. The sergeant, unper-
turbed, put the condenser back again n the circuit, and
it continued to function perfectly.

The condenser was filled with oil, and T can only
conclude the Iraq temperature proved too much for it.

During many months of experimental work Sergt. Hali
was my only assistant, and to him I owe a debt of grati
tude for his zeal and efficiency under very trying con-
ditions. He is at present working EG 1BH at Cairo
on anid around jo metres.

o b s
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SINGLE SIDE-BAND TRANSMISSION. -

Technical Details of the System Used

in Transatlantic Telephony.
By E. K. SANDEMAN, B.Sc.
(Concluded from page 489 of the March 31st issue.)
OUDNESS is a very indeterminate quantity on
which to observe, and is not directly proportional
to the received power, as would appear to be a
reasonible basis  of assumption.  Actually there is

evidence to show that a sound increases by equal
loudress intervals as the power is increased by equal

percentages, and zero lowdness is not at zero power,
but at a deflinite value of power which varies
with  frequency and  with different individuals and

different telephone receivers. It is therefore more con
venient to think in terms of audio-frequency voltages,
‘assumed always to be generated in a circuit of constant
resistance. To give some idea of the rclation between
loudness and power. it-may be stated that the smallest
change in power which can easily be noticed by direct
comparison of steady frequencies is 10 per cent. ‘The
difference between the power required to operate a tele-
phone receiver comfortably and 2 loud-speaker in an
ordinary living room is of the order of 1,000 times.

An improvement in noise ratio on a voltage Lasis of 4
to 1 is equivalent to a power change of 16 tn 1, which
woulil make a considerable difference in loudness and a
very large improvement in intelligibility at eritical loud-
ness jevels.

Summary of the Characteristics of Single Side-band

Transmission and Carrier Suppression.

(1) The frequency range occupied by the side bands is
halved, the energy radiated in the side-band fre-
quencies being unaltered if the carrier is radiated
as in the normal case, 7.¢., the amplitude of the
single side band is double the amplitude of
either of the two side bands when radiated
simultancously

(ii) By suppressing the carrier the side-band ampli
tude may again be doubled.

The net result of the above changes is an improve-

ment in noise ratio of 4 to 1 on a voltage basis.

(iii) Since two side bands occupy half the frequency
range occupied by one, it is possible to transmit
each side-band frequency with more nearly the
same attenuation ; the deleterious effect of the
tuning characteristics of the transmitting acerial
are minimised.  Alternatively., for a given dis-
tortion it is possible to operate with a more
sharply tuned antenna.

(iv) The frequency band width occupied in the ether is
one-half that occupied by the normal system of
transmission, so that twice as many channels of
communication are made available,

A practical method of producing a single side band,
which is actually mn use at the present time, is described
in a very complete paper by R. A. Heising.! A large
part of the description below is taken verbatim from this
paper, as are also I'igs. 5 to g.
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The receiving station during transatiantic telephony experiments
in December, 1922, when single side-band transmission was
employed.

1t is possible to conceive a number of circuits which,
when supplied with a voice frequency and o carrier fre-
quency, deliver at some suitable point two side bhands
unaccompanied by the original carrier frequencv.  Since,
however, the balanced modulator used in practice is as
simple as any to describe, only this will be considered
here.

Modulation, as we have already scen, 1s normally
accomplished by making the amplitude of a carrier wave
vary according to the amplitude of the original sound
wave. A convenient method of accomplishing this is to
supply both waves to the grid input of a valve having a
curved plate current—grid voltage characteristic.  In this
case we may regard the low-frequency wave as varving
the operation point of the valve and so varying its volt-
age amplification factor ifor the earrier wave. Now the
slope of the plate current—grid voltage characteristic of a
valve at any point represents its voltage amplification
factor; hence, 1f we choose a valve such that the slope of
the characteristic curve is diveetly proportional to the grid
potential (7.¢., as the grid potential increases from some
fegative value to zero the slope increases from zero (0
some fintte value), the variation in amplitude of the carrier
wave reproduced in the plate circuit will be proportional

" Proe. ALRE., June, 1925, p. 291, ¢ Production of Single
Side-band for Transatlantic Telephony.”
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E Single Side-band. Transmission.— as a result of the curved valve characteristics 1s alsc
: “to the amplitude of the audio-frequency wave at every  suppressed.

. instant. A curve of the above type is called a square If a voice frequency is supplied simultaneously at D,
: law parabola, and the considerations below are in terms  then it will appear at C, but the double voice frequency,
g of valves having such parabolic characteristics.® although flowing in coils C, and C,, will be supprcsséd
: On applying a voice wave of frequency f, and/or in coil C. The two side bands appear in coils C, and
.' carrier wave of frequency f, to the grid input of a valve C, out of phase, and hence are reproduced at C. The
; such as the above, operating on the curved portion of its  frequencies appearing at C corresponding to a voice fre-
plate current—grid voltage characteristic, the grid Lias  quency, fy, and a carrier frequency, f., are fo, e+ fe,
| and A.C. voltage amplitudes being so adjusted that the and f.—f,. It is a matter of comparative simplicity to
_ plate curvent never reaches zevo, the frequencies occurring  separate the side bands from f,, owing to their relatively
i wide distance apart in the frequency spectrum.

! Double Modulation.

3 The question of separating the side bands one from
_; another will be now dealt with by a quotation from Heis-
: B c ing’s original paper relating to the actual arrangement

Fig.. 5.—Balanced modulator circuit for the elimination of the
carrier frequency in telephony transmission.
in the plate circuit are: f.. fu, 2fe, 2fu, fot7e, and
fe—Fe. The last two frequencies represent the required
side bands, the remaining frequencies being unwanted.

The balanced modulator is a device which takes advan-
t#8e of certain phase oppositions to eliminate some of the
unwanted frequencies. In Fig. 5 is shown the tvpe of
balanced modulator used at the transmitting station. at
Rocky Point.

The windings C, and C, are so arranged that currents
in the same phase in the two plate circuits produce
opposing K.M.F.s in Coil C, while currents in phase
opposition in the two coils C, and C, produce additiv
ENL.T.s in coil C.

used at Rocky Point.

The principal reason why we do not use the more simple
process of producing the single side band is that it is too
expensive to build filters sufficiently sharp to separate one side
bhand from another at ecarrier frequencies up in the neighbour-
hood of 60,000 cycles. In order to get a single side band at
60,000 we resort to the process of mudulating twice. That is,
we secure our single side band at a low enough frequency to
separate it easily from the carrier and the other side band, and
then by a second modulation process we move it to the desired
point. This is represented in Fig. 6. The speech band repre-
sented by A is used first to modulate a carrier sach as 33,700
cycles. There are then produced an upper and a lower side
band at that frequency. It is comparatively easy to separate
the bands at this frequency. In this particular case we pick
out the lower side band—ihat is, we use a filter which transmits
the frequencies running from 30,500 to 33,200. For this purpose
the filter is built with a good steep slope on the upper side.
The filter which we use has an attenuation chavactevistic as
shown in Fig. 7. Now we take this desired side band located
at B in Fig. 6 and put it into a second modulator where we
modulate a second frequency of about 89,200 cycles. There will
then he produced two new side bands, one shown at D) running
from 56,000 to 58,700, and ane shown at E running from 119,700
to 122,400. The new D and E side bands are very far apart,

HIGHEST POSITION

FREQUENCY FOR TRANSMITTED

OF FIRST BAND
TRANSMISSION  OSCILLATOR
BAND OF FiR
FILTER TRANSMISSION BAND OF RANGE OF SECOND
e SECOND FILTER K OSGILLATOR
SPEE H t ! . A ACTUAL 1
8 ! AGTUAL )
FREQUENCY Wl tLOWEST POSITION TRANSMITTED i FREQUENGY ¥
ND ‘B fied TRANSMITTED FREQUENCY ' OF SECOND P
__{\,\,\ R .B?ND /BAND b OSCILLATOR ! ’
3 t ’ 1K { &
= J‘N\M AP boa® My | !
6 & 2%/ /32y 41 50 55 60 65 71 742 80 89:2 1015 110 120
/ s
’
s KILOGYGLES

Fig. 6.—Relative positions of side bands and carrier [requencies in double modulation.

and also 30,000 cycles removed from the second cavrier, and it
becomes a very casy matter to build a filter which selects the
desived band I and discriminates against the 89,200 cycle carrier
and side band E. This filter does not have to have anywhere
near (e steepness of attennation slope that the first one does
because of the relatively greater separation between the hands
and the carrier K. By this double modulation process we also
provide ourselves with a flexibility in frequency range whicl we
coult not attain by the simple scheme except at prohibitive
expense. That is, if we build our second filter to transmit
frequencies between 71,000 and 41,000 cycles we can cause our
desired band D to fall anywhere within this range such as D’
by merely moving the second carrier K to K’. If that carrier
removed down to 74,000 the lower side band then falls

So that if a carrier wave is supplied at A it will pro-
duce voltage changes on the grids of the two valves which
are in the same phase ; hence the currents in the two coils

| C, and C, will be in phase. As-a result, no carrier fre-
' quency will appear at C at all it the coils are accurately
- halanced. In practice a small amount of carrier leaks
through, owing to unlialance, but the amount which does
is very small. The double carrier frequency occurring

! Strictly speaking a ‘“parabolic’ valve characteristie enrve
: conforms only to part of a paraboela, Lut with the reservations
made in this paper the conclusions drawn are true. is
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Single Side-band Transmission.-
between 41,000 and 44,000. 1If we move tlie carrjer K up to
101,000 the side band runs from 68,000 to 71,000, We thus
secure a flexibility in frequency range for the placing of our
side bund D with the use of fixed frequency band filters, which
for work such as we have been doing is of vital importance.
The characteristics of the second filter are shown in Fig. 8.
The question may be asked why we picked the lower side band
at 33,700 and wsed it to modulate another frequency, and then
again picked the lower side hand. The reasons for this are

N

50 [
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1 U

K
32 33 34 35 36 37 38

80,

~ ATTENUATION IN
TRANSMISSION UNITS

o]
27 28 29 30 3

FREQUENCY IN KILOCYCLES

Fig. 7.—Attenuation curve of first filter.

partly circaital and partly psvehological.  We could have picked
the upper side band at 33,700 and then modulated about 93,008
cycles and located a side bund in the same region where we
have D as represented. 1In that case the side band would be
reversed. There is no electrical feason for desiring the hand
as we have used it, over reversing the band, as either will give
just as good quality, but it seemed simpler to maintain the
frequeney arrangement in the same order in which it occurs in
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Fig. 8.—Attenuation curve of second filter

band in both cases, which, although it means twning the fre-
quency band over twice, yet finally places it in the desired
position and gives us the flexibility which is of value.

Replacing the Carrier.

At the receiving station it is necessary to replace the carrier.
Jt is not necessary to replice the auxiliary carrievs used at the
transmitting station : 33,700 and 89,200, but only the resulting
or final carvier, 55,500. It is interesting to note that this final
carrier which is * eliminated ’ is not generated at the trans
mitting station at all.  Iv is generated only if the first modu-
lator is unbalanced and some of the st carvier gets into the
second modulator.  In practice the carrier is considered elimin-
ated if reduced in amplitude to a few per cent. of its original
value.

The accurate replacing of the carrier is sometimes of great
importance. This is particularly true in receiving music, as
otherwise overtones would not be overtones at all. As far as
receiving speech goes, if the carrvier is placed too close to the
side band the voice sounds low and guttural, while if placed
too far away it appears very high pitched, but in either case
the articulation is reduced from what is secured when the cariier
is correctly placed. It is, therefore, necessary for satisfactory
operation to place the carrier as near as possible to the theor-

the voice. 'There js an objection to producing the side band etical point.
SPEECH
(s)
FIRST FILTER SECOND SECOND FILTER 3 STAGE
FIRST BALANCED TRANSMITTER BALANCCD TRANSMITTER AMPLIFIER
MODULATOR 30,500 —33,200 ~ MODULATOR 41,000 - 71,000 Z
/
33,700-S 33,700-S 55500 +S 55,500+ S
33.700+S 122,900~ S
s 33,700-S
TO WATER COOLED
TUBE AMPLIFIER
FIRST SECOND
JSCILLATOR OSCILLATOR
Fig. 9.—Schematic diagram of single side-band
transmitier.
33,700 ~ 89,200 .

D by using one of the side bands near 33,700 10 mnodulate
second carrier of about 21,800 which would again place the side
band D in about the same position. ‘T'he objection liere lies in
the fact that there is some likelihood of harmonics, especially
second harmonics, giving some trouble if the balance is not
perfect. 1t seemed desirable in a first experimental installation
to keep all the frequencies and bands totally separate and not
hgve them overlapping in such a way as possibly to give rise
to any harmonic trouble. We therefore chose the lower side

* DO e oo | . -

WWW-americanradiohistory com « bz ambfodad 4. =

1f our carrier is to remain withm, say, 20 cycles of the theor-
etieal point, that means that both the suppressed carrier and
the replaced carrier must remain constant within 10 cycles. 1f
our carrier has a value of, say 55,500 cycles, and we wish to
lkeep the frequency within 10 cycles, that means that it has to
stay within 1-55th of one per cent. of the desired value at all
times, even though temperatures in the room change or the
voltage supply fluctuates slightly. To secure this coustaney
is a job all by itself. Ordmarily an oscillator changes its
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Single Side-band Transmission.—

frequency when either the plate voltage or filament voltage
changes, or when the temperature changes affect the constants
in the circuit and steps had to be taken to prevent these changes
or minimise the effects.

Heising then shows the block schematic diagram given
in Fig. 9, which indicates the general arrangement of
oscillators, halanced modulators, and filters to accomplish
the double modulation = described above, the figures
hetween the blocks representing the balanced modulators,
and amplifiers indicate the frequencies leaving each blacl
and the frequencies entering the next block.

Explanation of Filter Characteristics.

It may be well to give a short explanation
method of plotting the [lter characteristics shown in
Figs. 7 and 8. The curves shown are drawn by plot-
ting at each frequency the attenuation, in transmission
units, which is experienced by electrical power in travers-
ing the filter in question. The behaviour of the filters
might have been indicated by plotting the redative trans-
mitted powers at each frequency, in which case curves
the inverse of those shown in Figs. 7 and 8 would have
heen obtained. The disadvantage of plotting powers
directly is that the transmitted powers vary in the ratio
of 1 1o 10 million between mmimum and maximum for
both flters, and hence it would only be possible to repre-
sent a very small part of the curve to scale with a reason-
able percentage accuracy. ‘The most ohvious definition
of attenuation 1s the fraction representing the ratio
between the output power and the input power. For
instance, in Iig. 7 on this basis the attenuation ratio at

ot the

X .1 . .
34,000 cycles 18— = , while at 32,000 cycles it
34 ) 10° 32, y

100,000

is approximately 3.  Again, the difficulty of plotting

General Notes.

In our issue of March 10th we men-
tioned the successtul tests on the 23-
metre wavelength carrvied out by M.

E. J. Simmonds (G 20D) with a station
in Egypt. We understand that he has
now been successful in speaking with
Mr. J. Maclurcan (A 2CM), a well-known
amateur in Sydney, New South Wales.
Mr. Simmonds was transmitting on Sun-

Wireless
World

_ TRANSMITTING NOTES |
. AND QUERIES.

APRIL 7th, 1926.

such widely differing numbers with any reasonable degree
of accuracy presents itself.

If we consider the denominator of the expressions
above, then the transmission unit is defined so that an
attenuation of » transmission units is equivalent to a
value for the denominator of the attenuation ratio equal

to 1018, th.nt is, the value of 1o multiplied by itself

n . . : . h . ImeiSp

— times.  We can juggle with this a little, and if 7 1s

[N A

the power attenuation ratio !
I . Power output

p=-"m=10""" n= — 0 log,,7= — 10 log e —
10

1% Power input

Below is given a table relating vower ratios on the
above basis and transmission units. Sl

For consistency, therefore, attenuation in transmission
units should be plotted as a negative quantity ; provided,
however, that the quantity plotted is clearly shown to
indicate attenuation, this is usually considered not to be
essential, and has not been done here.

Transmission Power Transmission Pm\:er
units. ratio. nnits. ratio.

1 1.259 7.943
2 1.535 10 100
3 1.995 15 51'.62
4 2.512 20 10°
5 3.162 30 10"
6 3.981 40 10*
7 5.012 50 10°
8 | 6.310 100 10

To find the power ratios equivalent to inte rr.ne«l'mtc
wholée numbers of T.U.s, multiply the power ratios cor-
responding to the tens and the units. For example,
47 T.U. =40 T.U.+7 T.U., and 1s equivalent to a
power ratio=10" X 5.012=30,120.

metres, and signal strength wus reported
R6 to R8.
0000
BZ 1AW, V. Alven, Rua Riachuelo
89, CIV. Rio de Janeiro, is transmitting
every night from 21.00 to 04.00 G.M.T,,
and will be glad if any Bnitish amateur
will call him during this time. It is
understood that he usually transmits on
a wavelength of about 35 metres.
0000

gk

day, Marvch 2lst, with an input of
95 watts on a wavelength of 45.3 metres,
and, to test the accuracy of reception
of his signals, sent out a series of figures,
including decimals. The eutire message
was reported in Morse from Sydney with-
out error, and Mr. Maclurcan reported
that every word came through distinctly
on his lond-speaker.

Shortly before this test, My, J. A.
Partridge (G 21iF) was also in comnruni-
catton with Mr. Maclurcan, from 6.10
p-m. to 7.10 p.m., during which time
speech from 2KT' was lieard with remark-
able clearness on a Joud-speaker at the
Sydney station. A 2CM was using a
super-heterodyne receiver during the test
which, although not previously arranged,
was an entire success. Mr. Maclurcan
also attempted telephony, but this, un-
fortunately, was not intelligible at this
end, and his replies and reports were,
therefore, sent in code. The wavelength
employed by the -Australian station was

A 30

37 metres, and that by the British station

44.5 metres.
cooco

Mr. M. IT. Wynter-Blvth (G 6HF),
Taukersley, near Barnsley, Yorks, informs
us that on March 21st he established
communication for over half-an-hour
from 19.30 G.M.T, with Y 5BK in Kohat,
India, when using 10 watts input from a
Marconi ex-Government hand-generator.
The wavelength nsed was 45 metres, and
his signals werc reported R4 and pure

D.C.

0000

Mr. G. W. Thomas (G 5YK) states
that on the night of Saturday, Febrnary
27th, he was in two-way communication
with M 1DH in Baghdad for over an
hour from 23.20 G.M.T. The input of
5YK was under 15 watls denived from
A.C. mains, through a
chemical rectifier and smoother.
wavelength of both stations

The
45

was

transformer,

QRA’s Wanted.
G 5XQ, D7AA, DTMT, LA 4Z, RGA2,
TPAV, ZHC.

0000

Allotted and Stations

New Cali-Signs

Identified.

G 2HP (late 2BKI).—C. R. Waterer,
123, Upper Brockley Road, S.E.4. (This
call-sign was formerly held by the Wood-
hall Wireless Mfg. Co., Euston, N.W.1.)

G 5UN.—The University of Birming-
ham Radio Society, Edgbaston, Birmng-
ham, will transmit on 150-200 and 440
metres. (This station is not yet working
regularly, and it is probable that the
call-sign “5QN "’ may have been mis-
taken by some listeners for *“ 5UN ")

G 5X0.—Capt. L. A. Bratt, Ravens-
dene, Holden Avenue, Woodside Fark,
N.12. (Change of address.)

G 6ZJ.—C. R. Hunt, Kensington House,
Church Stveet, Sheringham, Norfolk,
transmits on 45 and 150-200 metres.

-
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Savoy Hl” Topicalities . Bv 6ur Special Correspondent.

Broadcasting from a Liner.

On the night of April 12th-13th dance
music by Pilbeam’s Band, will be relayed
from a ball in aid of the Royal South
Hants and Southampton Hospital Ex-
tension Fund on board the White Stav
liner, R.M.S. ¢“ Majestic,”” in Southamp-
ton Docks, from 11 p.m. to 3 a.m., and
will be broadcast from the Bournemouth
station, Thisdate transmission should be
useful  for Transatlantic experimental
purposes.

COCO

Warning to Experimenters.

Broadeasting enthusiasts who think that
all the ether s theirs for experiment in
transmission and reception should be very
cautious nowadays in observing the ternis
of their licence. Articles have been pub-
lished recently (not in 7/he dVireless
Worldy advising listeners how a Govern-
ment radio station can be received. It
may be the case that it is quite casy to
intercept the signals of such a station;
but broadcasting apparatus is not in-
tended for this purpose. and it is under-
stood that the Government will take very
firm action in any case whete a listener
discloses the nature of the signals of a
(Grovernment station.

0000

Newcomers to 2LO.

Three newcomers to broadeasting will
appear in the programme on Monday
next (April 12th). Miss Pat Reed should
be particularly interesting, not anly on
account of her delightful method of de-
livering her songs and recitalions, but
because of her many broadcasts in
Australia.  Since Miss Reed arrived in
England she has received many letters
from children in the Commonwealth
begging her to return to them, so she is
sbviously a  favourite with  young
‘isteners as she is with adulls in the
Antipodes. Another newcomer is Mrs.
Kilpatrick, whose short sketches of the
ubiquitous kiddie have already heen re-
ferred to in this page. ‘The third novelty
will be the appearance of Fred Rome
and partner. Mr. Fred Rome is so well
known as a concert party artist all over
the country that listeners will no doubt

look forward to hearing him in two
cameos of an amusing nature.

coooe

New Radio Plays.

I mentioned recently that, in pursuance
of the policy of broadcasting specially
written radio plays of rather different
type from those of twentyv ov thirty
minutes’ duration which have usually been
given, the B.B.C. mtended to transmit
some of the fammtbiar plays which have
gained renown on the theatre stage
during the past two or three decades. The
first of such plays will appear in the
2L0O and 5XX programmes on April 28th,
when a cnrtailed version, lasting, never-
theless, a fuil howr, of Oscar Wilde's
* Lady Windermeve's Fan’’ will be given.
The new feature will be repeated at inter-
vals of about a month.

Women Announcers.

The prospect of wonten announcers’
services being utilised at British broad
casting stations has been brought appre-
ciably nearer, owing mainly to the success
which attended Miss Kathleen Nesbitt’s
efforts in the #déle at 2LO on St
Patrick’s Night. Manchester station has
already taken u step forward by using a
lady announcer occasionally for the after-
noon programmes. and the station will
probably develop the idea, while 2LO may
also soon make a move in a  similar
direction.

000

The Geneva Conference.
The ontecome of the Geneva Conference
of last month is that the international

experts are uniformly agreed on the
B.B.C. idea of Dbuilding ap broadcast

1T

41

N

A HAVEN OF SELECTIVITY.

The trials which heset the average listener who

attempts to *‘separate’ the different broadcasting stations are apparently absent

in the Channel Islands, according to the report forwarded by this listener, who

resides in Jersey. On the ‘ Excelophone ' receiver shown we are told it is possible
to receive all British stations, cutting out those that are not required.

WWWeamericanradiohisterv-com: .
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schemes alung lines of higher power and
the elimination of most of the low-power
stations. The present system of building
without regard for the limited capacity
of the waveband available cannot, how-
ever, be changed at a moment’s notice
without causing a tremendous amount of
dislocation and inconvenience to Euro-
pean listeners. By the duplication of
wavelengths in suitably chosen zonal
areas a good deal of the interference will
be overcome, and attention can then be
turned to the more delicate task of
liniting the number of stations that is
considered adequate for each of the
broadeasting nations.
0000

New Continental Stations.

In the meantime further new stations
ave reported. The latest uppears to be a
f'rench station on 281 metres, which in-
terferes witlt Bournemouth. From Dorset
it is reported to he a German or Dutch
station ; from Midhurst it is identified as
French, and interfering more on Ham-
burg than on Bournemouth. Among
other new stations are Reykjavik, 327
metres ; Umea, on 215 metres; Antwerp,
on 225 metres; Angers, on 250 metres;
and Soro, which works not only on 2,400
metres but on 1,150 metres.

(e el le)

Breaking the Wireless Laws.

In a recent casc of infraction of the
wireless regulations, a ship gave her call
sign, in an endeavour to call up a British
station, no fewer than 109 times, and
gravely interfered with broadcasting. It
15 an international regulation that ecall
signs should not be given more than three
times without listening for a reply.
In another case of interference by a
French and Belgian steamer, the eutire
tonversation hetween the two operators
wag recorded, which included, among
other details, the time at which the
Frenchinan was going {o diuner and
exactly what he was going to have,

(el oo Ne]
Broadcasting from a Park.

A band performance from an L.C.C.
park will be relayed to 2LO during the
evening of May 6th. Vocal interludes
from the studio will form part of the
programme.

cooo
The Nightingale.

The broadcasting of the song of the
nightingale last year was not an un-
qualified success on the occasion of the
first attempt at transmission on May
31st, although the arvangements wers
rather more elaborate than in previous
years. This was because the last day of
the month of flowers was more in keeping
with a cold and blustering night in
March. The second attempt to inveigle
the birds in Oxted Woods into song was
more successful. The B.B.C. has there-
fore decided this vear to attempt to
broadcast earlier in the season, viz., on
May 1st, at which time, given normal
weather conditions, the nightingales
should De in good voice. Miss Beatrice
Harrison’s 'cello will again be the magnet
to draw the birds into song.

A 32

FUTURE FEATURES.

Sunday, April 11th.

Lonpon. —-3.20 p.m., The Charles
Burney Bicentenury. 915 p.m.,
Light Symphony Concert, con
ducted by Geoffrey Toye.

Birmineguam.—3.20 p.m., Orches.
tral Concert.

BournemovTH.—3 p.m., Concert
and Organ Recital, relayed from
New Ceuntral Hull, Southamp-
ton.

Monday, April [2th.

LoxnoN.—8.30 p.m., The B.B.C.
Spring Series of Chamber
Concerts, relaved from the
Chenil  Galleries,  Chelsea.
First Concert. The Virtuoso
String Quartet.

Cannirr.—8 p.m., The Besses o
th’ Barn Band.

Graseow.—8 p.m., The Pianoforte
Sonittas of Beethoven,

Tuesday, April 13th,

Lonpon.—8 p.un., ‘‘ My Mistake.”
9.5 p.m., A Spring Progranme.

Daventry.—8 p.nm., Concert Party.
9 p.m., Concert by the Hotel
Majestic (elebrity Orchestra,
relayed from the Hotel Ma-
jestic, St. Anne’s-on-the-Sea.

AvERDEEN.—8 p.m., Recital under
the auspices of the Scottish
Association for the Speaking
of Verse.

Berrast.—8 p.n., Light Orchestral
Programme.

MaNcuesTER.—9 p.m., Concert re-
layed from the Hotel Majestic,
St. Anne’s-on-the-Sea.

Wednesday, April 14th.

LoNpon.—7.20 p.m., The Band of
the Royal Marines (lst Di-
vision).  Relaved from the
Dome, Brighton.

BrryiNeHaM.—7.30 p.m., Organ
Recital relayed from.the Town
Hall.

NpweoastLe.—8 pom., A Popular
Concert. 'The Besses o’ th’
Barn Band.

Thursday, April 15th,

LonpoNn.—8 p.m., The Roosters.
ABERDEEN.-—9.10 p.m., Special Fea-
ture : What Is It?

Friday, April 16th.

Loxpox.—8 p.m., ““ La Traviata,”
a Lyric Drama in three acts
by Ginseppe Verdi, velayed
from the Chenil Galleries.

Bournesourn.—8 p.m., Mozart-
Beethoven-Brahms.

Saturday, April 17th.

Loxpox.—8 p.m., A Variety Pro-
gramme relayed from the
Chenil Galleries.

CarpirF.—8 p.m., It’s All Wrong.
A Musical melodramatic Mix-
ture, conducted by John Henry.

Grascow,—8 p.m., Musical Comedy

Selections.

APRIL 7th, r920.

Miss Mabel Green to Broadcast.

One of the best known of musical
comedy actresses of former days, Miss
Mabel Green, will emerge from her re-
tirement on Wednesday mnext (April
14th), when she will broadcast the comedy
sketcli, ‘“ The Poor Rich,” which has
been specially adapted for the micro-
phone. Tt is some years since Miss Green
was last heard in her great successes,
** The Little Michus,”” < The Balkan

Princess.” etc.
O_C oo

For Children of All Ages.

The Children’s Corner—I am not sure
that the term is rather a misdomer, as
the feature attracts adolescents equally
with the youngsters—is becoming one of
the most difficuit parts of the studio pro-
grammes to arrange. The policy is to
provide a recreative programme, devoid
of all appearance of education. This
programme includes fairy stories, school
stories, stories of adventure, legend and
folk-lore, great men and their achieve-
ments, literature, music, everything in
fact that appeals to the child mind.

0000

New Schemes.

While the older generation has accepted
broadcasting as a novel means of instruc-
tion and entertainment, by the children
it is accepted as one of the facts of life
and for them it has the additional quality
of drawing all classes and persuasions
together ; in a sense, of making the whole
world of childhood kin. The hold that
broadcasting has thus secured on the
child mind is to be developed, and new
plans are now being considered for co-
ordinated  programmes, incorporating
balanced entertainment, so that every
child in the wide eclientele of the
Children’s Corner shall be catered for
and interest shall not be allowed to flag.
The latter is a very veal danger where
the aim is to interest children. Ask any
broadcasting Aunt or Uncle whose
creative and imaginative instincts have
Leen put to the test.

0000
Broadcasting and Bacchus.

A question relating to loud-speakers in
public houses was raised in Parliament
last week by Sir Bertram Falle (Ports-
mouth N., U.), who asked the Secretary
of State whether he was aware that orders
had recently been issued by the police
authorities forbidding the instalment of
wireless sets in public houses unless such
premises were licensed for music and
singing. In his reply Sir W. Joynson-
Hicks said that the question was one for
the local authority and invelves questions
of law which can only be decided hyv the
Courts.

oooo
Hospital Programmes.

Many listeners will welcome {he
aumouncement that a special service for
the sick is to Dbe broadeast from all
stations once a week. The B.B.C. finds
that the day and time most convenient
for hospitals in general are Thursday be-
tween 4 and 4.30 p.m., and the new
feature will start as soon as the necessary
arrangements can be made.
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A Review of the Latest Products of the Manufacturers.

HALLADAY’S VERNIER DIAL.

Messrs. Halladay’s, Ltd., Tame Road
Works, Witton, Bnmmgh'lm, have intro-
duced a dial for cvitical condenser con-
trol  embodying some entirely new
featuves. The reduction gearing hetween
the operating handle and the instrument
shaft is obtained through pinions, but in
this instance only two toothed wheels are
employed, which possesses the advantage
over the type fitted with a compound
train of pinions inasmuch as backlash is
imperceptible.

The reduction gear ratio obtained with
a single pair of pinions would normally
be insufficient to provide a satisfactory

degree of critical control, and a novel
feature is the fitting of a 6in. extension
handle to the smaller

spindle of the

A new vernier dial in which quick adjusi-
ment is obtained with the operating ex-—
tension handle in a vertical position. whilst
by hinging it over to the horizontal an
exceedingly fine control is produced.

wheel. This extension handle, which is
of ebonite, and thus eliminates hand capa-
city, is hinged so that when raised to a
vertical position a quick adjustment of
the dial is obtained, but when the handle
is bent uver to the horizontal a compara-
tively large swing is needed to produce
an exceedingly small rotation of the dial.
Coarse tuning opevates through a 6:1
reduction gear ratio.

The dial is well made in brass, has a
bright silvered finish, with the numbers

chemically engraved. The scratch lines
indicating degrees ure exceedingly fine,

and in this respect the graduations arve
superior to the thick white lines so
frequently found on the ebonite type of
dial. Instead of the usual form of pointer
a vernier plate is supplied, so that it is
rendered a simple matter to read to the
one-tenth part of a degree.

The movement is secured by making
use of the one-hole fixing unit of the con-
denser, and the specimen examined was
provided with a threaded bush for attach-
ment to a 2 B.A. spindle.

0000

BATTERY CHARGING FROM D.C.
MAINS.

When a direct current supply is avail-
able the filament battery is easily charged
by connecting it in

scries  with  the light-
ing cireuit either by
breaking in on one of

the main  leads  or
merely severing a connec-
tion to one of the lamps
and interposing the bat.

self-aligning brush, the regulation ob-
tained being suitable for controlling the
charging of a 60, 100 or 150 volt battery
at 140 mlllnmps front 110 or 22({: volt
D.C. supply. The ammeter, which 1is
spring controlled, gives dead beat read-
ings. The complete apparatus is self-
contained with incoming and outgoing
terminals and mounted between two cast-
ivon end plates with a black finished sheet-
metal cover.

tery. It is not always
convenient  {o  charge
through the entire house

ADJUSTABLE
CURRENT
REGULATOR

INCOMING
MAIN
TERMINALS

lighting eircuit, which is
attendant with many diffi-
culties and some degree of
risk, whilst to charge
throngh a single lamp is
exceedingly slow in the
case of a large battery.
The General Elecivie
Co.. Lid.. Magnet House,
Kingsway, London,

W.C.2. now manufacture
charging boards specially

CHARGING
TERMINAILS

designed for use with
wireless accumulators. For
the charging of L.T. bat
teries - a  number of
switchboards are avail-
able with outputs varving
from 3 to 12 amperes
and arvanged for use on
supply  voltages of 50,
110, and  220. The
equipment,  which  is
nounted on a slate panel, includes mov-
ing iron oval pattern ammeter, double pole
rotary type switeh, main fuses, regulating
switch resistance, and the necessary in-put
and out-put terminals.

A special type of variahle resistance is
available for charging H.T. accumulator
batteries and is shown in the accompany-
ing illustration, The resistance unit con-
sists of a slate formmer wound with resist-
ance wire of ample rating with low tem-
perature rise, the complete winding being
treated with heat-resisting cement. The
adjustable currvent vegulator consists of a

WA americanradiohistearv.com

The new G.E.C. regulating resistance for charging H.T:
accumulator batteries from direct current mains.

TWO USEFUL METERS.

Messrs. Crompton and Co., Ltd., of
Chelmsford, have recently introduced two
useful  measuring  instruments, the
“ Unique”” cell tester and the ¢ Alltest ™’
multi-range moving coil meter.

The cell tester has been designed to
meet the demund for a thoroughly reli-
able commercial instrument which is
reasonable in price, light in weight, and
easy to handle. The movement, is of the
moving coil type, is exceedingly light,
but at the same time robust, and is fitted
with an external zero adjusting screw,
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the pivots operating in sapphire bearings.
Pole pieces of special shape are employed
to give wide divisions at the working
parts of the scale in the neighbourhood

T ST
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ing being of very high resistance so that
an inappreciable current is taken from
the cells on test, and contact errors are
negligible. The instimment is supplied

New Crompton testing instruments.

On the left is the cell tester and on the right the

universal instrument with its resistances in shunts

of 2 volts, the scale being divided into
sixty parts, each division representing
0.1 volt.

On test it was found that a current of
4.65 mA. is required to swing the pointer
through one volt, on the scale, the wind-

“Stunt” Circuits,

Much-advertised  circuits  of  the
‘“stunt >’ variety came in for ecriticism
at the hands of Mr. J. H. A. Whitehouse,
of the B.B.C., who lectured before the
Muswell Hill and District Radio Society
on March 17th., A number of ** stunt ™
circuits were shown on the screen, and
the lecturer demonstrated very clearly
that the majority embodied only slight
modifications of standard practice.

On the question of broadcast reception
Mr. Whitchouse emphasised the import-
ance of working valves at their correct
voltages and recommended the use of
anode rectification. Methods were de-
scribed for the easy control of reaction,
attention being drawn to the advantages
of controlling oscillation by fixing the
reaction and having a variable high
resistance in shunt with the A.T.I.

Hon. Secretary : My, Gerald 8. Ses-
sions, 20, Grasmere Road, N.10.

0000
A Motor Car Set.

A portable eight valve superheterodyne
receiver, adapted for use on his car, was
demonstrated with success by Mr. John-
son, a member of the Bristol and District
Radio Society, on March 19th. Numer-
ous types of aerials had Deen used by
Mr. Johunson with varying success untal
he tried a wire spiral suspended from the

car roof. This had been found to give
the best results, no directional effects
being ohserved.

A 24

with insulated spéar points for making
contact on the battery terminals, 2ft. of
insulated flexible cable with ebonite hand
guards being provided.

The instrument is one possessing ex-
treme accuracy, and although an error as

NEWS FROM
THE CL 3.

The set was afterwards taken fromn. the
car and attached to a wire stretched
across the club room, excellent reception
being obtained.

Hon. Secretary : Mr. 8. J. Hurley, 46,
Cotswold Road, Bedminster, Bristol.

[sNeReRe]

How to Choose a Loud-speaker.

For those intending to purchase a loud-
speaker the programme which was car-
ried out recently by the Norwich and
District Radio Society was of genuine
assistance. A number of loud-speakers
of different make, including the home-
made variety, were placed behind a
screen, and were operated in turn in con-
junction with a Burndept Ethophone V,
which vielded plenty of distortionless
volume.

As a result of a vote the préemier place
was assigned to an instrument of popular
make, two other well-known loud-
speakers being voted second and third.
As a pérfectly fair and dependable means
of assessing the relative merits of the
many instruments on the market, this
method can be recommended to other

R T e e ol L s e e e -
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high as 2 per cent. might be tolerated in
a meter of this class, careful test revealed
that the readings on the right-hand side
of the scale were perfectly accurate,
whilst an error in the left-hand rveadings
did not exceed § per cent.

Altagether this meter is an exceedingly
useful instrument, and indispensable for
battery testing and charging.

The ** Alltest wmoving coil meter has
been developed as'a portable D.€. testing
instrument. The illustration shows this
instrument in association with its shunts
and resistance hobbin attachments by
means of which the range of the scale
veadings becomes 15 mA, 5, 15, or
30 amperes, 75 mV, 3, 15, and 150 volts.

As a milliameter the accuracy of the
scale does not exceed 2 per cent., and on
test scale reading at 2 mA was found to
be 2 per cent. high. At 4 to 8 mA the
error was less than § per cent, Again,
between 12 and 15 mA the reading was
14 per cent. high. The voltage and cur-
vent measurement making use of the
shunts and resistances similarly possess
these minor discrepancies.

The shunts are very neat and handy
and of compact design. The movement,
even on the milliampere scale, is particu-
larly dead beat. There is no indication
on the meter of the polarity of the ter-
minals, though, of course, the user would
soon become acquainted with the diree-
tion of connecting up.

This universal instrument should prove
exceedingly useful for conducting tests
in connection with constructional and
experimental work.

clubs whose members are still undecided
on this important question.

Hon. Secretary : Mr. 8. Hayward, 42,
Surrey Street, Norwich.

FORTHCOMING EVENTS.
WEDNESDAY. APRIL 7th.

Tottenham 1Wireless Society. At 8 pon.
At 10, Bruce Grove. Demonstration
of the " Keystone™ Super Hetcrodune
Keeciver by Measrs. Hughes and Moody

Edinburgh and District Radio Society. At
117, George Street. DBusiness Meeting
und Questions Evening.

FRIDAY APRIL 9th.
Sheflietd and District Wireless Socicty. At

pm. At the Dept. of Applied
Science, St. George's Squarc. Ele-
mentary Lecture (6): " More Compli-

cated Valve Cireunits.”

MONDAY, APRIL 12th,

Instituticn ot Electrical Engineers. In
formal Meeting. At 7 p.m. At the
Institution, Savoy Place, W.C.2. Dis
cussion: “The¢ Linking Together of
Wircless and Wire Communication
Systems.” (Opened by Captain P. P
Eckersley.)

Ipswich and District Radio Societu. In
the Lecture Room, Museum, High
Street Lecture by Represenlative of
the B.B.C.

South port and Disrtrict Radio Seciety. At
8 pam. At St. dndrew's, Purt Street.
“ Talk to Deyinners,” by Mr. G. E. C.
Jareis.

WEDNESDAY, APRIL 14th,
Ingtitution o Electrical Enyineers, Wire-
less  Section. Lecture: '“The Rugby
Radin Telegraphy Ktation,” Ly M.
E. H. Shaughnessy, O.B.E.
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in Theory and Practice.
9 —Aerial Tuning Circuits.

S. O. PEARSON, B.Sc., AM.LE.E.

HE wavelength to which an aerial responds when

there is no added inductance or capacity in the

circuit s called the watural wavelength of ihe
aerig@l.  If l..is the acrial inductance in microhenries and
Ca the aerial capacity in microfarads, the natural wave-
length of the aerial will be:

X, = 18854 LyC, metres.

Now, the inductance and the capacity are each roughly
proportional to the length of the acrial measured from the
far end to the earth connection, and thercfore the natural
wavelength of an aerial is approximately proportional to
its length. A very rough idea of the natural wavelength
in metres of a flat top aerial is obtained Ly multiplying
the total length in feet by 1.5. For instance, an aerijal
tooft. long from the carth connection to the far end will
lave a natural wavelength of about 150 metres. TIn
general, an aerial operates most cthiciently when tuned to
a wavelength not far removedfrom the natural wavelength.

Methods of Increasing Aerial Wavelength.

For receiving purposes it is necessary to be able to
tunc the aerial to any wav€length over a considerable
range, and various methods are available for doing this,
these being discussed in turn below. It is usually neces-
sary to be able to vary the wavelength continuously, 7.¢..
not in steps; and therefore it is essential to provide some
means of varving the total inductance or capacity (or hoth)
continuously through a certain range.

It is always necessary to have an induc-
tance of some sort connected in the down La
lead for the purpose of transferring some
of the received energy to the receiving ap- ‘
paratus, whether the receiver is directly L
connected or inductively coupled to the =
aerial circuit. Since the aerial capacity is
distributed along the length of the aerial (a)
it follows that the current in the aerial will Fig.
he greatest at the base, and will gradually
diminish for points considered along the
length of the aerial towards the elevated
end, there being no current at all at the extremity. Thus
in order to get maximum voltage built up by the signal
across the series inductance, the latter should be con-
nected in the circuit as near to the earth connection as

possible. It is a mistake to have a very long earth Jead
running  from the receiving apparatus 1o the earth
connection.

TFor tuning purposes this coil itself mav be designed
so that its inductance is continuously variable over a
considerable range.  An early form of aerial tuning in-
ductance consisted of a cylindrical single layer coil of
enamelled copper wire with the enamel removed from the
top surface of a strip parallel to the axis of the coil, a

Wy s i =t » ‘ > 1 Lo WANRNsamM anicanradiohistorv.-coam T y

1.—Aerial circuit (a)
tuned by a variometer in
series. The equivalent elec—
trical circuit is shown at (b).

Werld %
CIRCUITS
siider making connection with any desired turn.  This

enabled the inductance to be varied in small steps, each
step changing the inductance by the amount corregpond.
ing to that of one turn. This arrangement was quite
practicable for receiving Morse signals of moderately
long wavelength on a crystal receiver, but the tuning is
not nearly critical enough for continuous waves and tele-
pheny, especially on the fairly short waves now used
for broadcasting and other purposes. A variometer pro-
vides a means of changing the wavelength continuously,
hut has only a limited range. A good variometer would
have an inductance ratio of about ten to onc between
maximum and minimum settings,’ and, allowing for the
inductance of the aerial itself, this would give a wave-
length range of not more than about three to one. The
disadvantage of & variometer is that when set at the
lower inductance values, its effective resistance is un-
necessarily high, partly due to the length of wire on it
and partly due to the general design.

Loading Coils.

When a egil of inductance I, microhenries is connected
in series with the aerial near the base, the total inductance
of the aerial circuit becomes (L + L,) microhenries, where
1., is the acrial inductance, and the wavelength to which
it is tuned is given by

A = 1885y (L + Lg)C, metres.
This does not take into account the self-
capacity of thc indupctance coil. this being
assumed to be small compared with the
C, aerial capacity Cz. We sec from the above
T expression that the wavelength is increased
Ly adding inductance in series, the wave-
length being proportional to the square root
of the total inductance. To obtain as large
) a fraction as possible of the available signal
veltage across the series inductance, the
latter should be fairly large compared with
the inductance of the aerial itself. TTig.
1 (0), which is the equivalent circuit to the
actual aerial circuit shown at (a), will make the reason
for this quite clear; the total voltage built up across
the inductance portion of the circuit will be divider
between the two inductances i the «lirect ratio of their
values. Thus up to a certain paint the larger the value
of the sertes inductance the better, hut, on the other hand,
the receiving cfficiency of the aertal is greatest at wave-
lengths near the natural wavelength, and when a short
aerial 1s tuned by means of loading inductances to respond
to waves ten or more times as long as the natural wave-
length, the efficiency falls off considerablv. I'ortunately,

Y See Phe TWireless World, Teb. 3rd, 1926, page 133.
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Wireless Circuits in Theory and Practice.—
from the amateur point of view, nearly all of the most
interesting transmissions to be listened to are of moderately
short wavelength, and the maximum length of 1ooft.
permitted for amateur aerials by the Tost Ottice gives
very good efficiency on these wavelengths.  The
moderately long-wave transmissions from the broadcasting
station at Daventry are conducted on such a high power
that the inefficicncy of a short aerial is immaterial.

The most convenient and practical method of tuning an
aerial circuit is to have a fixed inductance in series with
the aerial and to vary the capacity of the aerial circuit

] \ g4 0,
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Fig. 2.—Aerial tuning by means of an inductance and \nrlable
condenser in paraiel. The equivalent electrical circuit neglecting
aerfal inductance is shown at (p) and with the aerial inductance
taken into account at (c)

by means of a variable condenser. One method is to con-
nect the tuning condenser in parallel with the inductance
coil as shown in Iig. 2z (a), where L is the inductance
coil and C the added condenser. Assuming the aerial
inductance to be small compared with the coil inductance
I., the aerial circuit is electrically equivalent to the cir-
cuit of I'ig. 2 (). The two capacities C and C, in
parallel represent a total C'l[)ilCilV of (C % Cq) micro-
farads, and the wavelength is therefore given by :
A = 1885 L(C + C,) metres,
the addition of the parallel condenser thus increasing the
wavelength.  If the aerial inductance T., is comparable
with that of the coil 1., and if L is assumed to be close
to the earth connection, the equivalent circuit will bLe as
shown in Fig. 2 (¢). This is not a simple straightforward
circuit, and the expression for the actual wavelength is
but it will be sufhiciently accu-
rate for our purpose if we assume that the added capacity
1s connecte | across the whole of the inductance (I. + T1.,),
giving a wavelength of :
A = 1885¢ (L + Lg) (C + C,) metres.

Actually, the wavelength will be somewhat less than this.

Wavelength with Parallel Tuning.

We saw in connection with tuned circuits that, in order
to get a high signal voltage across the inductance or con-
denser, the ratio of inductance to capacity must be as
high as possible, and the same rule applies here. For
wavelengths ranging between 300 and 500 metres a vari-
ahle condenser used in parallel in this manner should not
have a greater maximum value of capacity than o.oo05
mfd., or, as a limit, not greater than o.oco075 mfd. For
a given aerial the greatest voltage i1s obtained across the
inductance coil when there is no condenser connected in
parallel.

The average capacity of the standard type of P.M.G.
aerial usually ranges between o.o002 and o.oco03; mfd.,
and therefore a parallel condenser whose maximum capa-
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city is o.0003 mfd. gives a very limited wavelength range
—Iless than two to one. Ior instance, with an aerial whose
capacity is.o.00025 mfd., a variable condenser of o0.0003
mfd. capacity will tune the aerial from, say, joo metres
for minimum condenser reading to only about 500 metres
for maximum condenser setting with a suitable inductance
in circuit. Therefore, in order to cover a wide band of
wavelengths it is necessary to have a series of inductance
coils, any one of which can be connected in the aerial
circuit.  Each will give a definite band of wavelengrhs in
conjunction with the condenser in the circuit. ‘The series
of coils must be so chosen that the highest wavelength
given by any one coil is slightly greater than the lowest
wavelength given by the next largest coil in the sequence,

¢., the wave bands of the consecutive coils must overlap
in order to leave no gaps in the complete range of wave-
lengths to be covered.

Tapped and Plug-in Coils.

The most convenlent form of coil, from the point of
view of interchangeability, is the plug-in type which fits
into a coil holder connected permanently in the circuit
as shown in Iig. 3 (a), and there are a large number of
these on the market. Another means of covering a wide
band of wavelengths, using a single coil only, is obtained
by having tappings taken from various points in the coil
so that, by means of a switch, part of the coil only may
be used at a time. This arrangement is indicated in
Fig. 3 (4). Tt has the advantage of rapid changing, and

SR

(RN |
L I8

(a) (b)
Fig. 3.—Types of aerial inductance coils: (a) the plug—in coil ;
(b) variable tapped coil.

T
RECEIVER

the coil can be mounted inside a cabinet without the neces-
sitv of opening the same for changing the wavelength
range. This advantage is, however, usually more than
outweighed by the loss of efficiency experienced when only
a few of the turns are in use. ‘I'he unused turns are
actually in the magnetic field produced by the usetul
turns in the circuit carrving the high-frequency currents.
The result is that high-frequency electromotive forces are
induced in the unused turns, or dead-end turns as they
are called, and, due to the self-capacity between these
turns, serious losses may occur. If there are many dead-
end turns the self-capacity may be sufficient to tune the
unused part of the coil to the same wavelength as the
signals being received, in which case a large oscillating
current will flow and introduce losses sufficiently great to
reduce the strength of the received signal to a small frac-
tion of what it would be if the dead-end turns were not
present. On the whole, then, it is better to use a sepa-
rate coil for each band of wavelengths. For ordinary
broadcast reception one coil will cover the wavelengths
used by the British stations except Daventry.

D S T
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Wireless Circuits in Theory and Practice.—

An example is now given of an actual determination of
the sizec of coil required to tune a given aserial over a
wavelength range of, say, about 300 to 500 metres when
a 0.0005 mfd. variable condenser is used in parallel with
the coil. Suppose that the aerial is one of average size,
and therefore having a capacity of about 0.000235 mfd.
and a natural wavelength of, say, 140 metres. From the

{formula A= 1885 \/.I‘ul‘m. we find that the acrial in

i H !
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(a) (b ©

Fig. 4.—Aerial circuit tuned by a variable condenser in series.
The equivalent circuits with and’ without the aerial inductance
are shown at (b) and (c).

ductance 1., s about 22 microhenries. T.et I., denote
the total inductance of both the aerial and the coil ; then
the wavelength is given by :

A = 1885y L, (C + C,) metres,
where C = added capacity, and therefore for maximuf
condenser setting of o.0005 mfd. we have :

500 = 18854/ 1., x 0.00075,

from which L,= g4 microhenries. Thus the coil in-
ductance should be g4 — 22 = 72 microhenries.

We must see now to what wavelength this coil will tune
the aerial circuit when the condenser is set at its lowest
value, which we shall assume gives a minimum capacity
of o.oco0o0r mfd. '

We have A=1885y L (C,+C)
= 18854/ 94 X 0.00026
=294 metres,

Thus, with a o.coo5 mfd. variable condenser it is
possible to cover the range from 300 to 500 metres. A
later instalment will be devoted to the winding of in-
ductance coils to a given value of inductance,

Tuning by Means of a Series Condenser

Both of the methods discussed ahove for tuning an
aerial intreased the wavelength alove the natural value,
and where it is desired to receive wavelengths near or
even bhelow the natural wavelength of the aerial both
these methods are unsuitable; to lower the wavelength,
it is nccessary to decrease either the inductance or the
capacity. It is physically impossible to lower the in-
ductance below that of the aerial inductance itself ; in
fact, the total inductance must be greater than that of
the aerial, as a series inductance is always necessary for
connection to the receiver  ‘Thus we are bound to lower
the capacity of the acrial circuit, and this is effected by
connecting a variable condenser in series with the aerial
as shown m Fig. 4 (a). If we neglected the acrial in-
ductance itself, the equivalent tuned circuit would be as
shown at () in Fig. 4, so that, in effect, the added
condenser is connected in series with the aerial capacity.

Now when two condensers of capacities €', and C,,
respectively, are connected in series, the resulting capa-

Wireless .
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1,_I+I or Co GG

C ¢ G C,+Cy
shows that for two condensers in series the resulting
capacity is less than that of either of the individual con-
densers, and, therefore, when a condenser is connected
in series with an aerial, the total capacity and the wave-
length are reduced. The series condenser should be con-
nected immediately above the inductance coil in the aerial
lead, and when the earth lead is short the bulk of the
aerial inductance will be between the condenser and the
elevated portion of the aerial, and, therefore, the equi-
vilent circuit will be as shown in Fig. 4 (¢), the wave-
length being given by A=1885y1.,C, metres, where
1., is the total inductance of coil and aerial, and C, is

.

city C is given by This

the resultant capacity (-‘('—+C7f4— of the condenser and the
[
acrial.
Wavelength of Series Tuned Circuit.

When the series capacity is reduced to a low value, a
large proportion of the signal voltage is lost across this
condenser, and, therefore, the efficiency of the aerial
circuit begins to fall off as the capacity is lowered.
Thus for series tuning it is better to use a variable con-
denser whose maximum capacity is considerably largey
than that required for parallel tuning, and a condenser
having a maximum value of from o.001 to o.corz mfd.
is to be recommended.

Taking the same aerial and coil as considered above
for parallel tuning, and using a series condenser whose
capacity ranges from o.ooor to 0.0or mfd., we find that
the total capacity with the condenser set at the full value
is o.oooz mfd., and, therefore, the maximum wave-
length obtained is 18854/ 94 X 0.0002 =258 metres. For
minimum setting of the condenser the total circuit capa-
city works out to 0.000071 mfd., or 71 microfarads,
giving a minimum  wave-
length of 1354 metres.  We
see, then, that, for this par-
ticular  aerial  and  coil,
tuning can Le obtained from
300 metres upwards with a
parallel condenser, and from
258 metres downwards with
the series condenser. Tt will
be noticed that there is a gap

Fig. 5,Switch connections for
between the two wavelength co’ﬁne&ingthetunlng'condenser

2;8 in series or paral.el with the

ranges, namely, from tuning coll.

to 300 metres, which cannot

be covered with the particular coil in use, and in orde:
to tunc to wavelengths within this gap it is necessary to
employ another coil of different inductance value. Tor
any coil whatever there is always a gap present between
the series and the parallel tuning ranges.

When it is desired to receive over a wide band of
wavelengths, it is a good plan to provide a switch in the
circuit enabling the tuning condenser to be connected
cither in series with the aerial or in parallel with the
tuning coil. An ordinary double-pole two-way switch
is suitable, and a methad of connecting it in the circuit
is shown in Fig. 5. Where series-parallel tuning is pro-
vided in this manner a medium-sized condenser should
be used, g suitable maximum value being o.cooj5 mfd.
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The Editor does not hold himself responsible for the opinions of his correspondents

Oo'rresponden,:e should be addressed to the Editor, © The Wireless World,’’ Dorset House, Tador Street, E.C.4 and must be azcompanied by the writer’s name and.address.

EXPERIMENTERS AND THE PUBLIC.

The following letter has heen sent to us fur publication by
Mr. Charles W. Railton. A similar letter appeared recently
in The Times . —

Sir,—In reply to Mr. Maurice Child, whose indignation I
regret to have aroused, may 1 say that I have every wish to
give all due consideration to the experimental transmitter, who
no doubt has in the past done good and valuable work? All
I contend for is that the listeners, who, after all, form the
vast majority of the people concerned, should have some small
share of the precious silent hours on Sunday, free from all
interference, in which to carry out operations as interesting to
themselves as transmissior is 1o the experimenter, and I still
think that the two hours from 6 to 8 p.m. are a very modest
and reasonable share to ask for.

I think also that the experimental transmitter may well bear
in mind the possibility that in the natural progress of things
his day may soon to a large extent be over. Most of the
really necessary experimental work is now being done, and
well done, by the B.B.U'. engineers, and, with the enormous and
rapid growth in the number and requirements of the listening
public, the experimental transmitter may eventually find him-
self, especially if he prove unreasonable ov unduly aggressive,
practically frozen out.

May T also assure your correspondent that my sufferings at
the hands of his friends are in no wise due on my part to
faulty or inferior apparatus? The instrument T use is a par-
ticularly complete and effective one, with great selectivity, and
was specially niade for me by a past-master in the art. T
may also claim, T think, after nearly two years’ experience, that.
theve is no luck of skill on the part of the user, as witnessed
hy the success with which T receive foreign transmission, aidedl
by the ability to cut out home stations which my set gives me.
I venture to think that it wonld tax the ingenunity of any radio
society, local or otherwise, to improve my set in any way., All,
however, is of little avail when once the light-hearted trans-
mitter really gets going What is happening all the time to
the despised possessor of what Mr. Child lightly dismisses as
““cheap, unselective apparatus”’ T shudder to think! As to
experimental transmitters using only wavelengths of under 200
metres, it may be so in the London district. T can only say
that in this part of the world the chief offenders work mainly on
290 to 300 metres, some even going up into the neighbourhood
of 500. Could their activities be confined to the low wave-
length mentioned by vour correspondent, no reasonable com-
plaint could he made.  May one hope that this way possibly
lies the solntion of the difficulty?

Yours truly,
CHARLES W. RATLTON.

Cherry Tree House, Alderley Edge, Cheshire.

Maveh 12,

Sir,—I think the letter from Mr. G. N. Wright in your issue
of March 24th is not only a slur on the amateur transmitting
fraternity of Manchester hut also a shu on us all.  Firstly,
the amatewr transmitters of Manchester are hy no means
“messers,” as he ealls it; not only I, but others as well, con-
sider them to be among the best transmitters using the ether.
G.N.W.’s receiver must he verv selective if he can hear what
a transmitter has to say when the wavelength used hv that
transmitter is heterodyned Ly another, As regards joining the
local radio society, he remarks: “ T know some of these gentle-
men belong to it.”” Perhaps G.N.W. knows all there is as
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regards radio, and in that case, of course, the Radio Saciety
canmnot help him. Can he operate a valve transmitter himself ?
If so he will know the difierence that a .001 condenser wilt
make in either short- or long-wave transmission.

If Mv. Wright only complained to the Manchester Radio
Society T think he would at least receive a courteous reply.
Instead, he prefers to write a letter in our foremost radic
journal so that ‘¢ all the world ”* may know that he is not ¢uite
such a capable operator as he supposes he is.

1f some of our grumblers would only try their hand at trans-
mitting, then I don’t think they would be grumblers any move.
The amateur has a lot to put up with at present without haviag
his times of transmission limited any more. Mr. Maurice Child
defended the amateur in a most commendable mannev—not only
the ‘real experimental transmitter,”” hut also the man with
limited means who has to do his experimental work without the
help of quite a number of high.priced instruments for which
he couid find nse if his pocket would allow.

East Aberthaw, C. PROSSER (pYS).

Cavdiff, South Wales.

Sir,—One is forcibly struck by the narrowed outlook of some
of your correspondents.

If everyone would realise that each one of us has to concede
a little to the “ other man.” and look at the whole subject of
radio a little more broadmindedly, it would surely bLe realised
that the transmitting amatenr and broadecast listener alike are
equally important from a point of view of national progress.

Until the one recognises the other, and wice versa, we shall
not make the progress we could,

We must bury our personal prejudices (this is, apparently,
what Mr. G. N. Wright, who writes in your issue of March
24th, has not done) in tfavour of a wider outlook.

We want a co-operation between creryone who uscs the ether,
from the advanced experimenter to the schaol lad with his
*“ one valver.” CHAS. E. BATEMAN (G2 AOL).

A NEGLECTED ACCUMULATOR.

Sir,—Under the above heading in vour * Readers’
Problems™ in your issue of Mlarch 17th, page 433, a fallacy
was recorded in 8.B.S.’s query and yvour reply regarding
the action of coloured heads or gravity balls in an aceumuta-
tor, to the effect that the gravity ball * gradually sinks to the
bottom during the course of discharge,” and again, *‘as the
acid density decreases in the course of normal discharge, the
head slowly sinks.”

No single bead or gravity ball can serve the dual purpose
of indicating full charge and full discharge. It is a case
of floating or sinking beyond the limits of 0.002 sp. gr

The ball can be designed to indicate when to rechaige by
floating at or abont, say, 1.150 sp. gr., and sinking at 1.48
sp. gr., or alternatively it can he arranged to fleat in acid
above, say, 1.230 sp. gr. As. however, the specific gravity
of snlphuric acid is affected to the extent of one point for
every 24° rise or fall in specific gravity, it is clear that the
function of ¢he bead is easily affected, althongh as a hsdro-
meter its action is unimpaired. If S.B.8.s cells warm up
appreciably on charge, the resulting temperature may be
sufficient to prevent the bead from floating. This does not
imply any neglect. ERNEST C. McKINNON, M.T.LE.E.

Chief Engineer, Chloride Electrical Storage Co., Litd

Clifton Junction, nr. Manclester.
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" The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries.

Questions should be concisely worded, and headed * Information Department.”
accompanied by a stamped addressed envelope for postal reply.

An Unusual Problem.

I hage been reading with great intercst
the wticle on page 217 of your
Peb. 10th ssue  deseribing how «
loud-speaker may be used at a con-
siderable distance from the receiver
with only a single wire extension, ane
1 g wondering if st can be adaptid
to meet my needs. I intend to give
a loud-speaker demonstration in
small hall situalied a few fect from
my house. [t is almost impossible to
snstall the receiver (a single-valve in-
strument) in the hall, owing to the
difficultics of erecting un aerial. On
the other hand, my loud-speaker pos-
sesses a built-in amplificy which is in-
separable from it.  The question is,
thercfore, can I use the receiver in my
house and the amplifier in the adjoin-
ing hall? R.I.W.

The solution to vour difficulty is, fortu-
nately, simple. It 1s obvious i the first
place that it woeuld not he permissible to
connect the input terminals of your ampli-
fier to the telephone terminals of your re-
ceiver by a long length of ** flex” since
the capacity thus placed across the pri-
mary of the first transformer would give

Y

0001
mfd

instrument  described i
the issue to which you have made
reference.  This scheme, of course, is
equally applicable whether the distant
receiver is a multi-valve H.F. receiver or
a simple crystal set.

0000

used in the

Comparing Receiver Range.

1 shauld Uke your help in clewring wp a
ittle argumnent between myself and a
fricnd. It is rculised, of course, that
a 0-v-2 three-valve regeneraticve e
ceiver will, when tuned to the sighals
of a nearby stalion, yive far louder
siqnals thaen an efpcient three-valve
set consisting of 1l-v-l. The. ques-
ton s, which sct would give the
foudest signuls when tuned to a dis-
tant station? It is desired singly
to Lnow which receiver would give the
loudest signals under the above men-
tioned condrhions, quality being 1y-
nored. It is assumed that the same
ueriol end earth system  awould e
used in cach rase. H. I 5.

Under these circumstunces, it cannot he
doubted that the 0-v-2 receiver will still
give the lendest signals. That is to say,

1 mfd

* 00003 mfd

..II}__

Fig. 1.—Operating an amplifier from a distant receiver.

an uninteliigible mufiling effcet to speech,
apart from seriously reducing volume.
Your diflichlty can fortunately be over-
come by the method of using only a single
wire connection between your receiver and
amplifier in accordance with the scheme
outlined on page 217 of our Ieh. 10th
issue. The full diagram of the necessary
conuections is given in Fig. 1. The ch(?;e
in the plate circuit of the detector valve
can consist of the same type of choke

3
A
Y i +

L
t 1

that as long as this veceiver is able iu
pick up any signals al all, it will give
louder signals than the recciver ¢mploy-
ing only one L.F. stage. Of course. a
very close setting of reaction might bLe
called for, and, therefore, quality would
not be good. The only case where the
1-v-1 veceiver could score in giving louder
signals is in the case of a very distant
station, which was not receivable at all
without an H.F. stage. At the same

WWW-americanradiohictorv com

Each separate question must be

time, a detector valve with smoothly con
trolled reaction is a very sensitive ar-
rangement, and if at any (ime a given
station was not receivable by it owing to
extreme distance and very bad atmos-
pheric conditions, we doubt very much
whether the 1-v-1 receiver would make a
much better showing.
0000

“HUF.” or “LF.”?

! have ronstructed o four-valve set con-
sigbing of one stuge of H.F. using
the tuned anode system, a regener-
vtice detector and two stuges of re
sistance coupled L.F. wmpiification.
[ am an aifficulty concerning the type
of valves to purchuse, as I notice that
most manufucturers class their valves
under the two sepawrate headings of
“H.FP and < LF ] dntend pur-
chasing an “H.F.” wolve for the
H.I. stage, and two ** L.F.” valves
Jor the two L.I. stages, but require
your aid wn the matier of choice of
a detector valve. S. .M.

In general, it may be said that those

valves marked " H.I. ” ave of higher im-

. pedance aad have a higher magnification

factor  than  those muarked “T.F.",
although, of course, they will handle less
power.  Since vou are using the tuned
anode method of H.F. coupling, a high
impedance valve is yequired for the H.F.
stuge, and, therefore, it is correct to
choose a valve marked *“ H.F.” which
usually indicates high impedance. It
must not be supposed, however, that it
i< always correct to use “H.F.”? valves
for H.T. amplifiers, for in the case of
many modern uentrodyne veceivers, for
Instance, it 15 mnecessacy that low im-
pedance “ L.F.”, or, better still, small
power valves, be used in the H.F. stages.
The marking of valves with the indica
tions of “ H.I.” and “L.F.” is, there-
fore, apt to be mislexding, and is conse-
quently to be deplored. When manufac-
turers first produced distinctive types of
valves to replace general purpose valves,
the only niethod of H.F. coupling in
general use in this country was the tuned
anode method, or the tuned plug-in trans:
former method, which is, of course, the
tuned anode system in disgunise.  Now
adays, however, with more modern de-
signs, the terms “ H.F.” and “L.F.” have
rather outlived theiv usefulness, and some
such marking as ““ H.1.” and “ L.1.”, in-
dicative of impedance, would be more suit-

able. That this is so is cven more glar-
ingly instanced in your particular case,
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for in the first L.F. stage it would not
be correct to use an ¢‘ L.F.”’ valve, since
you are using resistance couphing and re-
quire a valve with a high magnification
factor rather than a valve capable of
handling large power, and counsequently
it would bhe preferable to use an ¢“ H.F.”
rather than an “L.F.” valve for this
first stage of L.F., although if full effi-
ciency be desired, it would be better to
employ a valve with a really high mag-
nification factor, such as the Cosmos
S.P.18 Green Spot, the D.E.3B., or the
D.E.5B., according to whether you are
going to use a 2-, 4-, or 6-volt accumu-
lator. The final valve should, of course,
be an ‘¢ L.I'." valve, ov preferably a
small power valve. With regard to the
‘detector valve, it can be stated definitely
that it is usually preferable to use an
H.F. valve in tlis position, more espeei-
ally if it is to be followed by a stage of
resistance, choke, or low-ratio transformer
coupled amplification. If a transformer
of high ratio is to be used immediately
after the detector valve, however, it
would be preferable, in the interests of
good quality, to use an “L.F.” valve for
rectification.
0000

Increasing Selectivity in a Simple
Manner.

I have frequently seen it advocated tha!
in order to increase the selectivity of
n good receiver and in order to reduce
aerial damping 1t is desirable to use
a loose-coupled aerial civcuit. The
so-called aperiodic acrial coupling con-
sisting of a small number of turns
ronnected in the aerial circuit coupled
in close and fixed velationship to the
grid coil 13 frequently advocated. ]
understand, however, that there is a
ssmpler and equally cffective manner
of loosely coupling an aerial to a re-
ceiver, and [ shall be qlad if you can
give me particulars of this.

G.PK.

There is, as vou suggest, an alternative
method to the conventional ‘¢ aperiodic ™’
magnetic coupling, and this is known as
capacitative coupling. The two systems
are illustrated in Figs. 2a and 2b respec-
tively. At first sicht it might appear that
Fig. 2b is nothing moie or less than the
old method of tuning the aerial civcuit by
means of a series condenser. This is not
so, however, because in the sevies aerial
tuning system we definitely make use of
the condenser for tuning onv aerial, and
have no parallel condenser in circuit.

In the system illustrated in Fig. 2b,
however, all the tuning should ne done
witlt the parallel condenser, and the series
condenser should not be considered as
part of the tuning arrangements but
should be considered purely and simply
as a capacitative coupling Dletween the
acrial and the receiver, and this condenser
should only he used at such a time as it
is definitely desired to change the aerial
coupling, and should never be used when
it 1s mevely desired to tune the receiver
to a different wavelength, this Leing the
funetion of the paratlel condenser. Actu-
ally, on the normal B.B.C. wavelength, it
is usually found that the best value at
which to adjust this coupling condenser
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is about 0.0001 mfd., although if extra
selectivity is desired in order to cut out
a nearby station the condenser can be set
at a still lower value, hut when the con-
denser is set at a lower value than 0.0001
mid. selectivity will only le attained at
some sacrifice’ of signal strength. The
value of 0.0001 mfd. will give good selec-
tivity without loss of signal strength. Of
course on short wavelengths this value
may he made very much lower, since the
impedance of this condenser will be so
much less on the lower wavelengths.” On
the contrary, when tuning in to Daventry,
the impedance of the condenser when set

>
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tivity couferred by the magnetically
coupled circuit given in Fig. 2a, with the
added advantage of flexibility. For in-
stiuce, since the number of turns in the
aertal circuit in Fig. 2 is fixed, theve will
be only a limited band of wavelengihs over
which it will be really efticient, whilst,
owing to the capacitative coupling being
variable, this disadvantage is eliminated.
Furthermore, we can vary the degree of
aerial coupling on a given wavelength in
Fig. 2b, which we canunot do in Fig. 2a.

It should not be forgotten that in both
Figs 2a and 2b, apart from the selectivity
gained by the loose coupling, there is the
secondary effect of reducing the aerial
damping which, by the automatic stimu-
lation of reaction, causes the tuning to he
still further sharpened. By transferving
the aerial to the top of the secondary coil
in Fig. 2a or by short-circuiting the coup-
ling condenser in Fig. 2b we ean change
hack to direct coupling, and when we do
this we must make a readjustment of our
parallel tuning condenser. For instance,
sup&)osing that using direct coupling the
reading of the parallel condenser in Figs.
2a and 2b was 40 deg. on the 2LO wave-
length, when we change over to loose
coupling we automatically remove tho
effeet of the capacity of the aerial from
the circuit, and shall probahly have to ve-
adjust our variable condenser to, say, 70.
Novmally, if using plug-in coils, the value
of the grid coil in both Figs. 2a and 2b
when using a coupled aerial eircuit will be
a No. 50 or 60 voil on the 2L.O wavelength,
and a No. 250 on the Daveutry wave-
tength, whilst, when direct coupling is
used, the coil vilues will he a No. 25 or
35 on the ZLO wavelength and a No. 150
on the Daventry wavelength.

Another very important advantage pos

” mfd [—W\A/v\»l
it

i

Fig. 2.—Alteraative methods of aerial couplini.

at 0.0001 mfd. wiil Le large, and loss of
signal strength would result. The remedy
of this wavelength is to increase the capa-
city of the condenser,

A further feature of this arrangement.
is that the calibration of the parallel tun-
ing condenser over a given band of wave-
lengths is not apprecially changed when
testing the receiver on different aerials.
The use of a variable condenser in this
nosition gives us all the advantages
of the so-called constant aerial tuning
system where a 0.0001 mfd fixed con-
densar is employved in this position,
and at the same time gives us the added
advantage that we can if desired attain
still further selectivity by adjusting the
value of this condenser.

This method of capacitatively coupling
the aerial gives us all the benefits of selec-

= (b)

sessed by capacitative, as distinct from
magnetic, loose coupling, is the immediate
adaptability to existing direct-coupled cir-
cuits, the owners of which desire to im-
prove their selectivity. In au existing
receiver employving a coil and parallel
condenser certain alterations would le
needed, whilst if the receiver employed
magnetic tuning it becomes almost impos-
sible to adapt it to Fig. 2a without aban-
doning the use of the variometer. All
that 1s necessary in the case of Fig. 2b,
however, is that a 0.0005 mfd. variable
condenser be obtained and connected ex-
ternally between the aerial lead-in and the
aerial terminal of the set without the
slightest alteration to the tuning of the
set. Fig 2a is also casily adaptable to
an existing erystal set for improving selee-
tivity and signal strength.
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LINKING UP BY WIRELESS.

N this issuc a short article is contributed under

ritle of ¢ England in the Colonies,
matter ol this contribution provides intercsting food for
It is well that we should be reminded from

thought.
time (o time that the applications

the

7 and the subject

high enough.

It is interesting in this connection to note that the
announcement has just been made that the B.B.C. hopes
to receive transmissions. regularly on Tuesday evenings
from Schenectady, and will give listeners the benefit of
the programme whenever the standard of reception is

The B.B.C. also announce that the pro-

grammes of the Dutch station at

of broadcasting and the service — feteteeressssasazsssssssssesssssesesesesscssensees  Hilversum will shortly become an
which it can give have as yet by 2 CONTENTS. :  occasional feature of their trans-
no means been exhausted. In the & PAGE 2 missions.
. . . ] * Lprronisr Views .. 543 3
article in question a plea is made § : y )
for the development of super- : Four-EvLrcrropr PortaBLE Reckivir 544 : International Broadcasting
receiving equipment in far-off & By F. L. Devereux. : of the Future.
lands so that the broadcast trans- § Svmmer WirELess 549 1 The time will no doubt
missions of the home country can i Excraxp 15 tE (OLONIES 554 & come when every country will
be received and the programmes 3 By H. A. Hankey. i have a high-power broadcast-
re-transmitted on high power in % flivrs anp Tirs ror NEw REaDERs 555 § ing station which wi.Il put
‘Qrder that it may be possible for § . - Torios . 557 & out programmes to be in turn
1solated and news-starved settlers 3 = ¢ picked up and re-broadcast all
to listen in to 2.0 or Daventry on  § Pronzers or WinkLess. 13.—J. W. .o & over the world, so that distance,
simple receivers. : iflmsiees : 558 : m so far as communication is con-
: Ly fili Hawks $ cemed, will no longer be recog-
Technical Difficulties Almost : SeLr-ConTaiNeD Two-VaLve DPont- P nised. How far-reaching an cffect
Surmounied: i e Ser 861 f  this will have in bringing the
Our contributor, we think, rather 3 By H. F. Smith. ! nations of the world into closer
overestimates the difficulties which ~ § NeEw APparatus 566 &  touch and harmony onc with the
may still lic in the way of the ! DBRoADCAST BREVITIES 567 &+ other by cultivating a closer rela-
achievement of this goal, for it  ReaErTIoN, ASLONT 569 § ?ions.hi]? and mutual upderstnnd-
must be remembered that a good & By A. G. Wood. = ing it 1s difficult to estimate, but
deal of experience has already been 2 - , ¢ that this influence will Le sufficient
: . . T . = Tur Epitor’s Main 571 &
gained in this type of re-broad- i ° , t to change for the better the atmo-
casting in different parts of the & Deapaic: Fronieiss 574 : sphere of international relation-

ships there can be little doubt.
to come, even after all technical ob-
stacles have been surmounted, it is likely that artificial
barviers will still stand for awhile to impede develop-
ment owing to the difficuliies in the way of suppressing
international prejudices and jealousies, but ultimately,
we may rest assured, progress will triumph, and the half-

world. Already in Canada certain
stations of the United States are regularly received and
re-hroadcast for the henefit of the local listener, whilst
in the States successful broadecasts of the Daventry pro-
gramme have been carried out. It is understood that in
South Africa also a fairly successful attempt has been
made to achieve re-transmission of the home stations,
whilst here the B.B.C. is able to give us programmes both - civilised conventions of civilisation will give place to the
from the Continent and from America. progress of science.
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By

A Self=contained Receiver for Use With or Without an Aerial and Earth.

HI success of a portable receiver depends not so

much upon the use of any special circuit as upon

the careful choice of components and their arrange-
ment in the carrying case.  In choosing the components,
weight and electrical efficiency are of equal importance
and must be considered together, in order that an cffective
compromise may be attained. Ag in aeroplane design, it
is falsc cconomy to sacrifice cverything to weighe. Hav-
ing considered each component independently, it then
remains to arrange them in the smallest possible space,
having due regard to the possible production of parasitic
capacity eflects and stray couplings between tuning coils.
As a secondary consideration we have weight distribution ;
everyone is acquainted with the peculiar discomfort of
carrying a bag in which the heavy articles have been
packed at one end.

The H.T. and L. T. batteries constitute a considcrable
proportion of the total weight of the recciver, and should
receive first attention in any campaign of weight reduc-
tion. The excessive weight of the normal H.l'. hattery
can he eliminated by using
4-clectrode valves; two g¢- Y
volt grid hatteries will sup-
ply the H.T. current neces-
sary for this type of valve.
Unfortunately,  4-electrode
valve design has stagnated
somewhat in this country, the

/

/

}
|

set described in this article, for instance, would be
halved if these cells could be eliminated. A 4-electrode
valve known as the ‘ Micro-bigril 7’ is manufacrured
in France which requires a filament current of only .06
ampere at 3.8 volts; with two of these a dry battery
weighing less than 1 1b., and costing 1s. 6d., could e
used, and would give at least 20 hours’ service. Un-
fortunately, valves of this type are not available in this
country, and it is necessary to use either the Marconi-
Osram D.E.7 or the Mullard 4-clectrode valve with dull-
emitter filament, which consumes o.j ampere at 1.8 volts.

Choice of Circuit.

However, it hus been found possible to produce a set;
even with these valves, of convenient size and weight.
It is completely self-contained, and, wearing a pair of
‘phones the set may be carried in the hand and broad-
casting received while motoring or walking within a
radius of 25 miles of a main broadeasting station. The
complete receiver is depicted in the title of this article,
from which the size mav be
estimated by  comparison
with the headplones. The
frame aerial, valves, and
H.T. and 1. T. batleries are
all contained within the case,
but provision is made for the
attachment of an elevated

only dull emitter types avail-
able being fitted with 2-volt,
o.4 amp. filaments. These

aerial and earth if it is re-
quired to use the set more
than 23 miles from a station.

necessitate the use of accu-
mulator L. T, cells of at least -
10 ampere-hour capacity.
The weight of the portable

P ——————e o
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I

A IO

Fig. ls—Circuit diagram showing method of attaching an aerial
and earth.

The possibility of compli-
cations  arising  through
coupling effects between coils
in different parts of the cir-

20
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Four-Electrode“Portable

Receiver,
cuit 1is nvoidld- by making use
of the well-known *‘ Hart- fli
ley 7’ circuit. This consists | ‘|
of a single coil tuned by i
means of a o.00035 mfd. vari- ik
able condenser, which is con- | ‘
nected Dbetween the grid and
plate of the detector valve i

%s | 7 7 h

through the medium of a - f 3/
reaction condenser.  The 92 o
centre tapping of the coil is It
connected to a point of zero I
H.T. potential, m this case ‘
the positive side of the detec- !
tor valve filament. ‘

!

]
Receiving Aerials. 4 %
The tuning coil is wound
as a frame aenal round the
outside edge of the receiver

.
l DI,

12% . 4

case, which will pick up suffi.
cient energy to give adequate
results at distances up to 25
miles from a main broadcast-
ing station. 1In order to receive signals from greater
'distances, an aerial and earth of the ordinary type may
he coupled to the frame aerial through the medium of an
¢ aperiodic >’ coil of a few turns wound over the outside
of the frame winding.

The filaments of the two valves have been connected
in series in order to take advantage of the fall of poten-
tial across cach filament to provide suitable grid bias for
the detector and L.T". valves. The grid bias of a valve
is always measured with respect to the negative end of
the filament. It will be seen, therefore, that by con-
necting the filament end of the secondary winding of the
mtervalve transformer to the negative end of the detector
valve filament, a grid klas for the amplifying valve of
—2 volts will be obtained. Similarly, a positive bias

Fig. 2.—Dimensions of the container, showing position of holes for fixing the variable condenser and
filament switch. A, }in dia. countersunk for No. 6 B.A. screws; B, }in. dia.; C, {in. dia.

of 2 volts for rectification will be obtained by connecting
the centre tap of the frame aerial coil to the positive ena
of the detector valve filament. There are two inoidental
advantages obtained by making use of the series method
of connection. Firstly, the discharge current from the
1..T. accumulator is o.y instead of 0.8 ampere, thereby
making the use of D.1.G. cells practicable; secondly,
with two small cells instead of one large one a much
better istribution of weight in the receiver can be
obtained.

The remainder of the circuit is perfectly straight-
forward; it is only nccessary to mention that there are
two H.T. tappings, one for the detector and cne for the
L.F. valve, and that the inner grid terminals of each
valve are connected to their respective +H.T. leads.

i

Choice of Components.

i o | o

7% -
‘ . When receiving signals cn
ﬁ the frame aerial at the ex-
\ treme range of the receiver,
v o| 4 critical tuning adjustments
are necessary. It is there-
fore advisable to buy a tun-
ing condenser of really first-

- tlass make, preferably with

_some form of vernier adjust-
ment. There are plenty of
compact tuning condensers
i on the market which, at first
‘ o| 4 sight, would appear to be
suitable for a portable re-
i ceiver, but experience shows
(=] =0 that it is better to use an

“ordinary moving vane air
dielectric condenser of solid

10

1'%

Fig. 3. —Layout of components in the top compartment of the case.

construction, the capacity of
which is mnnaffected by side
AJT
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Four-Electrode Portable Receiver, —
pressure on the spindle during adjustment. A vernier
condenser Laving one fixed and one moving vane. such
as the ~ Colvern ”’ condenser, is recommended for the
reaction control.

‘I'he radio-frequency choke is a Metro-Vick *“ Cosmos ’
which is well designed, and has been found to be equally
elfcerive on the short waves between 300 and 500 metres

The finished receiver with both sides removed showing valves
and batteries in position.

and on the wavelength of 1,600 metres used by Daventry.

An excellent compromise between size, weight and elec-
trical eificiency has been elfected in the *° Fricsson
intervalve transformer, which has been utilised in this re-
ceiver. ‘The 4:1 ratio transformer gives a slightly
higher degree ot amplification than the 2 : 1 ratio, and the
quality is entirely satisfactory, due, no doubt, to the
conmparatively low impedance ol the D.E.7 g-electrode
valves.

Valve Protection.
1y

The Sterling ‘‘ Non-Pong "’ valve-holders were found
to be alsolutely non-microphonic, Lut they allow rather
a large lateral movement of the valve, and it is advisable,
if the set is to be carried in a car, to fix sponge rubber
pads where the valve is likely to strike other components.
A small rubber pad, fixed to the woodwork immediatelv
above the pip of each valve. will often prevent breakage
when removing a valve from a rather tight holder, The

A X2
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L.T. and H.T. currents are supplied by D.T.G. cells
and Siemens g-volt grid bias batteries respectively, and
an ¢ Argonaut ’’ combined filament resistance and switch
is used to control the filament current.

General Design.

‘The components are built into a rectangular wooden

frame 4in. wide and in. thick, measuring approximately:

12in. x glin.  Removable and interchangeable sides
carrying the frame aerial windings ave fitted to the fram=
to enclose the components and batteries. The carrying
strap is fitted to the sides of the frame, and may con
veniently consist of a short length of canvas belting.  The
strap shown in the photograph was taken ofl an accumu-
lator carrying case.

A horizontal shelf mounted on fillets running across
each side of the frame at a height of 5Jin. from the
hotrom livides the set into two compartments, the space
above the shelf being occupied by the H.F. and L.I.
components of the receiver, and the lower half by the
1.1 and H.T. batteries. ‘Two vertical partitions are
used in the lower compartment to separate the D.T.G.
cells from the H.'L'. «lry batteries which occupy the middle
space so formerl.

The arrangement of components in the upper compart-
ment is clearly shown in the photographs, and a dimen.
sion lavout is given in Fig. 3. The sequence of the cir?
cuit diagram in Fig. 1 has been followed as closely as
possible. For instance, the detector valve which occu-
pies the space at the left-hand side of the tuning con-
Jdenser in the photograph on this page is surrounded
by the tuning and rectifying components ; thus the grid
condenser and leak amd reaction condenser are mounted
on the left-hand side of the frame. The telephone plugs.
on the other hand, are fitted in the right-hand side of the
case adjacent to the amplifying valve, which is seen on
the right-hand side of the same photograph. The space
between the valve-holders is occupied by the coupling
components, viz., the radio-frequency choke and inter-
valve transformer. Tt has been found possible to arrange
for the O.P. and O.S. connections to be adjacent to the
plate of the detector valve and grid of the amplifying
valve respectively

The fitament switch is mounted in the top of the frame
at the right-hand side of the tuning condenser, irs posi-
tion being shown at B in Fig. 2.  Terminal blocks for
the 1..T. cenncctions are screwed to the horizontal shelf
immediately in front of the valve-holders, direct connec-

THiRee it =
o mae =
i T LG

(a) (v)

Fig. 4.—Alternative methods of making contact with
aerial windings.

the frame

22
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LIST OF COMPONENTS.

Four-electrode valves (Marconi or Osram D.E.7).

Valve-holders (Sterling * Non-Pong**).

Variable condenser, 0-0005 mfd. with vernier (Sterling).

Vernier condenser (Collinson Precision Screw Co., Lid.)

Combined grid condenser and leak, 000025 mfd.
& megohms (Dubilier).

Radio-frequency choke (Cosmos).

e e T 1D

e~

and ‘

1 Inlervalve lransformer, ratio 4 : 1 (Ericsson).

2 Telephone plugs and sockets (Burndept).

I Combined filament resistance and swilch (Argonaut).

2 Grid batteries (for H.T.), 9-voit lype (Siemens).

2 D.T.G. cells (Exide).

Mahogany, iin. and %in. thick for case; 3-ply wood for
frame coils; Glazite connecting wire,; {erminals, screws, elc.

Approximate cost, excluding headphones, £7 os. od.

tions to the H.T. battery being made with flexible leads
passing through slots cut in the edge of the horizontal
shelf.

The three connections to the frame aerial are made
through short lengths of No. 4 B.A. rod screwed into
the top edge of the frame, the left-hand connection being
No. 3, the centre No. 2, aud the right-hand No. 1 in the
cirewt diagram.  The No. 4 B.A. 1apped hole in the
wood has heen opened out in each case, in order that a
lock nut may be fitted flush with the edge of the frame
to secure the wire connection, as shown at W in Tig. 4.
An alternative method is to omit the lock nut and to use
a spring washer for picking up contact with the trame
as shown at (@) in Fig. 4.

This is, perhaps, an opportune moment to refer to the
*wood 1nsulation which has been relied upon in many
places in this receiver. This has proved perfectly satis-
factory, but the wool used in the construction of the
framework was very carefully chosen from a stock of
well-seasoned mahogany. [Everything depends upon the
choice of the wooil, and, if there is any doubt. ebonite
insulation should be provided, at least for the high
frequency connections.

Wiring.

The sequence in the arrangement of the components
alrealdy referred to greatly simplifies the wiring of the
receiver. This should be carried out with the aid of the
wiring supplement supptied with this issue. Two pairs
ot telephone plugs are used, and are so arranged that it
is possible to use either a single pair of telephones or
two pairs in series. \When a single pair of telephones is
used, the telephone plug is inserted horizontally in the
lower pair of sockets, as shown in the title of the article.
When two pairs are in use. however, the plugs are in-
serted vertically side by side. Assuming that high-
resistance telephones are to be used, it would probably
have been better, from the point of view of obtaining
the maximwn energy from the I.I". valve, to have
arranged for the parallel method of connection; but
unless telephones of exactly similar impedance are used,
this advantage disappears, and it is, therefore, advisable
to connect the two pairs in series in order to obtain the
same current in both sets of windings.

The components in the top compartment have heen
wired with *“ Glazite,”” and the connections to the bat-
teries have been made with flex. Plug connections can
he made to the sockets in the H.T. bLatteries, but, in
view of the fact that the set is likely' to be suljectel
to a certain amount of vibration, soldered connections to
the tapping points are recommended. These must be
carried out rapidly with a very hot iron to avoid damage

7

to the internal connections of the battery through excessive
heating of the birass sockets.
Frame Construction.

The frame windings carried in the sides of the
receiver consist ot 24 turns of No. 30 S.W.G. D.S.C.
wire for the jo0o-300-metre waveband, and 72 turns of
the same gauge of wire for §XN. A centre tap is taken

I T

o oY

e

Another view of the receiver, with valves and batteries removed.

‘The three leads to the I1.T. battery and the spade terminal con-

nections for the inner electrode terminal on the side of each
valve will be readily identified.

in each case, and the three connections are brought out
to copper contacts (C in Fig. 4), corresponding to the
No. 4 B.A. terminal pegs on the receiver. Two alter-
native methods of picking up contact with the frame
windings are shown in Fig. 4, the method actually used
in the receiver being that shown at ().

Two pieces of three-ply wood, 128in. x glin., are
used in the construction of each frame, and are spaced

A I3
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Four-Electrode Portable Receiver.—

apart to form a winding slot by means of rectangular
spacing pieces measuring rigkin. x 8fin. I'cr the long-
wave frame the spacing piece consists of fin. three-ply
wood, and in the case of the short-wave coil of a piece
of Presspahn. It will be noticed that the dimensions of
the spacing pleces give a depth of groove of §in. at the
sides and din. at the top and bottom, the extra depth of
groove at the top and bottom being necessary on account
of the cenfre contact, which might otherwise touch the
winding.

In order to adapt the recciver for -use with an ordinary
aerial and earth system, a winding of three turns in the
case of the short-wave frame and ten turns for the long-
wave frame. are wound over each winding, and brought
out to acrial and earth terminals, which are clearly shown
in the photograph in the title of this article. Dummy
pegs are fitted at the four corners of the reverse side
of the receiver case, as shown in the photograph on
page 547 to carry the frame aerial not actually in use.
To change over from the local station to 5XX, it is only
necessary to change over the sides of the container.

Wireless
Werrld

Wi Aher o R

APRIIR14th, 1926.

Within ten miles of 2I.O loud signals are easily obtained
in telephones on the frame aerial without critical adjust-
ment either of tuning or reaction, and there is no neces-
sity to have the frame pointing accurately towards the
station. The receiver, therefore, can be carried while
signals are being received. At distances of twenty-five
miles from a main station, or sixty miles from 35XX,
critical adjustment is necessary, and it is advisable to set
the receiver on a table or other suitable support and to
turn it carefully until maximum signals are obtained.

Reception with External Aerial.

An aerial and earth system greatly improves reception
from 3XX, but is apt to reduce selectivity, so that it
cannot be used successfully within, sav, two miles of a
main ‘‘ short-wave ”” station. In such a situation it is
better to use the frame for §XX, and to sacrifice signal
strength for selectivity.

Experiments with the grid condenser and leak prover
that values of o.c0025 mfd. and 5 megohms gave best
results.  The best values of H.T. were 7 to 10 volts
for the detector, and 12 to 16 volts for the amplifier.

Lt et S B Rl o ST O S P o e TR

Sergt. H. W. Wilson, of the Fort
Shafter Signal Corps, trausmitting from
the experimental station HU 6CDF in
Honolulu, established communication for
35 minutes on a wavelength of 30.5 metres
with O A4V, L. E. Green, tn Johannes-
burg. - The estimated distance is between
11,000 and 12,000 miles, and strong signals
were reported by both stations.

0000

The sccretary of the City of Leeds
Y.M.C.A. wireless society informs us
that their old station, G 6IW, which was
liceused for artificial aerial only, has
been closed down since the end of 1925,
and the licence relinquished.  He bhas,
however, lately received cavds from
listeners purporting to have heard 6IW
working, and will be glad to hear from
the present owner of this call-sign

oo0o0

With reference to G SMU’s elaim to be
the first station to wonk with an Austrian
amateur, Mr. C. A. Jamblin (G 6BT)

tells us that he worked OK at noon on
January 26th, when his signals were re-
ported as RS with an input of only 15
watts; the Austrian, bemg unlicensed,
was unable to give his full postal address.
and the postmark on his QSL card was
illegible. His wavelength was 45 metres.
o0o0o

Mr. R. Pollack (G 5KU). 4, Glenhurst
Avenue, N.'W.5, is transmitting simul-
taneously on 45 and 23 metres at 18.15,
18.45, 19.15, 19.45 aud 20.15, G.M.T., for
the purpose of observing the fading
effects round about sunset and nightfall,
and will be glad to hear from listeners
who will co-operate in these tests.

co0o0o0

Mr. R. 8. Foskett, 48, Woodland Tev-
race, 8.15.7, is willing to forward cards to
any Dutch amateur, and states that he
has QSL cards which he will forward to
G 670, 2BMA, X2M, GW 3ZZ, and
G 3YZ if they will send their addvesses

Aty

.

 TRANSMITTERS’ NOTES
' AND QUERIES. :

Mr. 1. S. Calder informs us that since
October, 1925, he has received 33 Aus-
tralian and 27 New Zealand stations with
an 0-v-1 1eceiver on wavelengths hetween
33 and 36 metres and at signal streogths
varying between R3 and R7.

0000
French Military Short-wave Stations.

Several correspondents have asked for
particulars of the O0.C. (Ondes Courtes)
stations, operated by the French military
anthorities, and we give below a list that
may prove of service, though we are con-
scious that it is by no means complete.
We shall welcome any information which
will enable us to compile a full list of
these stations with the wavelengths
emploved.

OCDB.—Djibouti, French Somaliland.

OCDJ .-—Issy-les-Moulineaux, transmits
weather reports, ¢ Meteo-Europe * on 33
metres at 10.08 G.M.T.

OCMV.—Nont-Valerien, near Paris
transmits at 10.00, 11.C0, 12.30, 13.30,
16.00, 19.00, 20.C0, 21.00 and 22.C0,
G.MLT.. on 30 to 45 metres.

OCNG.—Nogent-le-Rotrou.

OCTP.—XNogent-le-Rotron

OCTU.—Tunis la Casbah, transmits
weather reports ‘¢ Meteo-Tunis”’ on 45

metres at 21.30 G . M.T.

0000
New Call-Signs - Allotted and Stations
Identified.
G 2BPC.—(Art. A), C. C. Stevens,

Almora, Andover, Hants.
G 2ZS.—L. C. Patterson, 18, Lancaster
Cowrt, Newman 3treet, W.1. Transmits

on 45 metres (this call-sign was formerly
owned by F. J. Dinsdale, Liverpoal).

G 6BR.—G. H. Ramsden, Overdaley
Tkley, Yorkshire (change of address).

G 6I0 (Late 2ATZ).—T. Woodhouse,
ol, Tresco Road, Peckham Rve, S.E.15,

transmits on  150-200 metres and 440
metres.
G 6NH.—J. W. Davies, Coopersale

Hall, Epping, Fssex (change of address).

G 6QH.—A. J. Baker, 67, First Aventie,
Bush Hill Pavk, Enfield, transmits on 45
metres.

BZ 5Q2.—Livio G. Moveira, Rua Paula
Gomes 6, Curvityba, Brazil.

CH 2AR!—Carlos Reiher, Casilla 3062,
Valparaiso, Chile.

CH 3AN.—Juan Gachelin, Maipi 636,
Santiago, Chile.

D 7JS.—James Steffensen,
8, Hellerup, nr. Copenhagen.

D 7BJ.—Borge Jorgensen, Brandes Alle
8 (IV), Copenhagen V.

EAR 23.—Juan Portela, Cervantes 10,
Cadiz.

T PAL—QSL vi¢ ¢ Radio Amateur.”
Wileza 30, Warsaw, Poland.

ANDIR.—The short-wave call of AND,
the Bandoeng Aerodrome, Java, QSI.
1ia Soesterborg Aerodrome (STB), Hol-
land. Reports should contain particulars
of QRH, QSB, QSD, and QRK.

Ehlersvej

o000
QRA’s Wanted.
(+ 2NX, G 5DA, G 5IH, G 5N,
G 6GG. GW 3XX, GW 37ZZ, BB1,

BM2, CR 38N, DA SP, X P7, PV %,

PI CD8, L 1ICN, U 10, U ICH,
U 2ALEV.
o000

A Correction.

With reference to the note on page 456
of owr issue of March 24th, Mr. C. A.
Jamblin asks us to correct a slight error.
He is the Hon. Organiser only of the
QRA and QSL section (T. & R.) of the
R.S.G.B. and not of the whole T. & R.
section.

19
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Wireless
World
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Summer

Wire

ess

HEN the practical application of wireless tele-
graphy to communication first hecame apparent,
the most obvious and at the same time the most
important use to which it was put was to establish com-
munication between ships at sea and the shore. Tele-

graphic communication on land and between one country
and another was already well
the telegraph

established Dby

TiIE PELICAN SET, with loud-speaker, frame aerial
batteries, all contained in polished mahogany case,

and

ey

and cable companies, and wircless could then Le regarded
as only a supplementary service if applied to such similar
uses.  Instead, an entirely fresh field was opened up, due
to the applicability of wireless for communication betiween
moving stations.  With the advent of wireless telephony,
the service of broadcasting, although equaily suitable for
use between stations moving frem place to place, has been
very little utilised for this purpose.

It would seem that a great field is still open for
exploitation in this direction. Music and other forms of
entertainment are just as acceptable out of doors or when

11

Notes on Portable Sets for Qutdoor Use.

travelling as they are in the home, and those who have
become accustomed to the companionship of wireless dur-

i 2
™ 8
S . —

.‘_....‘..-' gl B -
A SN R SO S A

U &

Another type of the PELICAN SET.

ing the winter months must very naturally Ffeel loath t«
part company with their receivers when the time come:
for the enjoyment of the open-air life of the summer.
When we realise that the very characteristic of broad-
casting is its non-directional property, making it equally

THE B.,T.H. PORTABLE LOUD-SPEAKER SET,

with two-valve amplifier. This receiver is fitted
with an internal frame aerial, but can be easily adapted for am=
ovdinary aerial if greater range is required.

WWW-americanradiohistorsicom
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Waorld
¥ Summer Wireless— duce a receiver capable of giving loud-speaker reception
§ available anywhere, we can readily see that we have so  at some distance and equally suitable for local work
3 far neglected the use of broadcasting for outdoor recep-  unless we are prepared to employ a fairly bulky and
¥ tion to an extent which is scarcely pardenable.  Tn addi-  somewhat heavy outfit, which would be quite unnecessary
: tion, we know that the modern receiver can te built so as  for local reception.  Very
= to be very compact, and whilst the term
-i_- portable is a very elastic expression,
s especially as used by the manufacturers ol
3 so-called portable sets of a season or so
3 ago, there is now very little in the way of
: portable sets on the market which is not
3 actually suitable for transporting from
: place to place, even though the bulk and
E weight have not yet come down, in most
- cases, to anything like the value which
> should be possible to-day in view of the
~ developments which have tended towards
) facilitating the design of compact instru-
4 ments.
- BATES V. 5-valve set with loud-speaker. A
very compact receiver with aerial coil in the lid.

i naturally, the superheterodyne
M asserts itself in our minds as
» almost the ideal portable set
- if its bulk is kept down to
: a minimum and low filament
E consumption valves are used
but for local work, where a
- small aerial can be put up -
i casily, as, for instance, where
S it can be connected to a tree
; out of doors, the advantages
y inherent in the super are at a
4 + __discount, and probably better
| .o reception  will be obtained
! with a detector and one low
i frequency stage.
: The suitability of the four
_' clectrode valve for portable
1 In spite, however, of all the - PR e B sets scems hitherto to have

heen overlooked. By the
employment of these valve
we are able to ‘dispense with

advantages which are now at RECEIVER, showing the arrange—
the disposal of the designer, went piilie compIbent nase:
the devclopment of a really
portable receiver suitable for
. all purposes is probably still
) beyond reach. Tt is still
necessary, as in fact it is
with the design of any re-
ceiver, to compromise ani
= content ourselves with a set
~ suitable for a special require
ment, but not of equal appli
cahility to all purposes.

3 We consider first of all
whether the set is to operate
a loud-speaker or phones
1 only, and next we must take
§ into account whether the re-
ceiver 15 to he used near a
broadcasting station or at
some distance. It is prob-

ey ey

W

. . ! FRONT VIEW OF THE M.P.A. 6-VALVE DE-
. ably imprasticable to pro- LUXE RECEIVER. showing frame acrial in lid

: AT 23
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Summer Wireless—

a good deal of the bulk of high-tensién batteries, but we
must remember that in so doing we have to be prepared to
dispense also with the loud-speaker. For telephone recep-
tion with a portable set, however, the four-electrode valve
is probably ideal where we wish to cut down battery
weight and butk as much as possible.

When we desire a really portable receiver we must be

Wireless
Worrld

prepared to sacrifice something either in the way of

557

strength or quality, or hoth, hecause bulk and weight-are
essential in the best receiver arrangements.
to consider the question of simplicity, because sets with
elaborate and complicated wiring are. scarcely suitable for
transporting from place to place, especiatly when vibra-

We have also

tion will occur in transit, because we then run a very

“WIRELESS WORLD "
Buyer's Guide to Portable Receivers.

HEADPHONE SETS.

serious risk of breaking some connection e¢xz rowle and

| ;
Valves. Price
Manufacturer. Name of Set. Type of Case. ‘ Nzxt;r_:l‘of — -~~~ ——| (including General Remarks.
1a H.F.| Det.| L.F.| Royalty).
“ | £ s d.

Cahidl & Co., Ltd., 84, | Pelican . ... AMalozany. ... ... i Frame in set, | — 1| — 1310 0 o/ Complete with valves, batterics,
N‘;:wmuu St., London, | | 1 pr. ’phones.

W.1. |

Climax  Radio  Eleetrie, | C(limax  Mono- | Oak., with strap | Folding frame 1 allve 7 17 6 | Including frame aerial only.
Ltd.,  Quill  Works, | valve. handle. B o & 10 4 0 | Inctuding dull-emitter valve,
Putney, T.ondou, [ I batteries and phones.

S5.W.10. i — — 1 2 17 6 | Amplitier for ajove.
0 o a5 | .5 o o] - . - — | — 1 3 1L 6 | Do., including dall-emitter valve.

Marconiphone Co., Litd.. | Portable V.2 Canvas case. with | Portable, for T{ 1| — | 1511 0 | Fitted to work from dry hattery
2107212, Tottenham }mrkct bound | suspension. (contained in receiver). Com-
Court Rd., London, cather, with | plete with valves, batteries.
W.1. leathier shoulder aerial and earth equipment

straps and | and 1 pr. phones.
handle. |
LOUD-SPEAKER SETS.
Valves, Price
Manufacturer, Name of Set, Type of Case, Nz/z\tux:e‘!of — — (including Gereral Remarks.
Lot H.F.| Det.| L.F.| Royalty),
‘ £ s d. )

Bates Motor Corporation. | Bales V. ... ... Leather, with | Coil in lid ... 2 1| 227 6 o Complote with valves, battgries
26. Coventry St., | BatesSuper V.. straps. = . 2 L 2 (3L13 0 #nd L.8.

Leondon, W.J. . 4

British & Colonial In- | B.C.1 TPortable | Mahogany....... Folding hexa- 1 1 1|18 13 0 | Complete with D.E. valves, bat-
dustries Association, Arark ILI. Re- gon Sole- teries, 1 pr. phones and coil.
Ltd.. 317. Itich liol- ceiver. uoid. Transformer coupled.
born, Londen, W.C.1. ., Amplifier 5 el e — — 1 8 8 0| Amplifier for above, inclugding

(P ower) valve and batteries.

British Thomson-Houston | B.T.H. 3V.Port- | Leathercloth case, | Internal, also Sluper - 26 5 0 | Complete with 3 B.T.H. B.5
C'o., Ltd., Crown House, able Receiver. carrying handle, frame, and | ITet|erod|yne. vaives, II.T. and L.T. dry
Aldwych, London, 2 front doors. can be batteries and 1 pr. phones.
Ww.C.2. o~ o adapted for = ' 28 15 0 | Do., in polished mahogany case.

&i o ol B.T.H. Portable | As above, wilh suspended | — 2 | 22 15 0 | Amplilier for above, inclhwlding
L.S. and Am- onclosed L.S. acrial. (P ower) 2 BT B.6 valves, dry bat-
pliticre. ! terivs amdglL.S.

s o0 90 A P o — | — 9,12t 15 0| Do.. in polished mahogany ecase.

Burne-Jones & Co.. Ltd., | Magmun Leather  attaché | Portable for 1 1 1 .15 15 0 | Complete with valves, batteries,
2496, Borough lligh st., Portable. case. SUSPCNSion. aerial equipment, 1 pr. phones
London, S.12.1. and coils for 2LO and 5XX.

Buttertields, Ltd., Levis | Levis Leather case, with - 1 1 2 123 0 0| Lead= only included.

Motor Works, Stech- handle.
ford, Birmingham.

C.A.C. Radio, Lid., 10, | C.A.C. Portable | Leather case, with | ¥rame in set. 1 1 2 | 22 10 0 | With L.T. non-spillabic aceum,
Rangoon St., London, lock and carry- | and 60-v. IL.T. battery.

JONORIN . ing handle. - . 1 1 219 4 0| A= above, but includine valves.

Cahil! & Co.. Ltd., 64, | Pclican ... .... Mahogany....... i ~ — 1 2 120 0 0 | With valves and batteries.
Newman St., Loundon, 3 F iy = F 1 1 2 {32 10 0 | Complete with valves, batterios
W1 - o W W LT T g el 2| 1| 2 F 0 0 0 and self-contained L.5.

Colbery, €. T., & Co., | Ideal V.3 ., Black leather, . 5 — 1 2 | 22 10 0 | Complete with valves, Latteries,
Ltd., 8, 8t. James's with earrying (Power|) 7 eoils., G.I3. hattery, 9 -v.,
Walk, London, 1£.C.1. handle. | tapped.  On  outside acrial

all Continental stations.

Curtis, Teter, Ltd., 11. | Duodyne Polished  mahog- | Tnternal - 1 2 (20 17 6 | Complete with Vita valves, I1.T.
Red Lion 3q.. W.C.1. Portalle T[I. any. with carry- battery and L.T. acceum.

- = o Duodyne ing strap. 1 1 2125 0 0 0 ,. »

Portable 1V.
- Curtis Portable | Polished teak o 4 2 2136 5 0 g . .
: | Super-Tiet. S. oak. .

Ldizon Swan Flectric Co., | Portable Leatheretto| Coiled in lid. | — 1116 5 0| With H.T. and G.B. batteries,
Ltd.. 123/125, Queen Toovee. attaché  ease, (Re flex) unspillable oeenm. and 2 pry
Victoria St., London, with handle. phones.  No valves.

Fellows DMagneto  Co., | Fellophone Port- | Black leatherette oD . 3-vailve 12 0 0 | Complete with 5 Louden 4-v. D.IE.
Ltd., Cuinberland Ave., able Three. suitcase. Rett ex. valves. H.T. battery, 4-v., un-
Park Royal, Loudon, spillable accum. and 1 pr.
N0, phoncs.

4 od " . » »» " 13 0 0 | Inreal cowhide covercd suitease.

3 A 17
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LOUD-SPEAKER SETS—continued.
Nature of Valves. Price
| Manufacturer. Name of Set. Type of Case. Aerial. — ——! (including General Remarks,
H.F./Det.| L.F.| Royalty).
”
1 £ s d. X .
('eneml Radio Co., Itd Type 53 . IR o A e Fnclosed loop 1 1 1113 0 0 | Complete with valves, batteries
[ 235, Regent 3t. phones, plug and enclosed
e London, W.1. - .S, i
Giltilan Bros., Ltd., 63, | Gillan Ubique . | Leather case, with | Internal aerial 1 1 2123 3 0 Complete with 4 D.E. valves
3 High Holborn, Liondon, handle. and  pro- T. and G.B. battervies, un-
W.C.1. vision for splllublc accum. and built-in
ordinary.
. 5o - L Gillan Ubique A . - o - 1 1 2118 18 0 lellur, but without L.8&
- Halevon Wircless Supply | Haleyon ...... -Oak cabinet ... None ncees- 1 |valvies 25 0 0| Complete with 4 D.E.3 valves.
= Co., Ltd,, 110, Knights- SAry. 99-v, H.T. and G.J3. batteries,
bridge, London, S.W.1. 3 14-v. L.T. Batteries, H.¥
3 transformer and L.8&, lead.
E I.F. transformer for 5XX 10s.
b extra. Reception  without
3 acrial or earth.
4 3 0o , 2 8o » 0G5 op B 3 fvalv|es 33 2 6 | Complete with 5 D.E.3 valves,
-3 99-v, IL'T. battery, 9-v. G.B.
% battery, 25-30 a.i. unspillable
E accumn. and L.8. lead. Reeep-
3 tion without uenal or carth.
Iart Collins, Ltd., 338a, | Hart Collins | Oak or leatherette | Internal, with | — | — | — ! 23 0 0 { Receiver only. with L.S. and
. Bessborough  St., 4-Valve Port- provision acrinl embodied.
: Londou, 2.\W.1. able Itcceiver. s "o for ordinary,] — | — | — | 26 18 ¢ | Complete with L.T. and II.T.
= ! batteries, grid  battery and
i valves. Mahogany cabinet, £1
d exira; lacquer cabinet, #1
T | ¢éxtra.
M.P.A. Wireless  (Pro- | The M.P.A. In- | Jacobean onk,with | Sclf-contained | — 1 2 | 1918 0 | Complete with valves, I{.T. bat-
- prietors, The M.P.A., clusive Three detachable in lid. ] tery, aceunn, L.S. and 1 pr.
L Ltd.), 62, Conduit St., Receiver, handle. phounes.
! London, W.1. The M.P.A. 5- | Dull polished Hon- " } a3 1 2 | 3+ 2 & | Complete with valves, H.T.
: Valve Super duras mahog- battery, aceum., 1 pr. pliones
- Portable Ie- any, with de- and waterprool cover.
- ceiver. tachable handle.
i’ . ¥ 5 The M.P.A. 6- S 5 0o » a 1 34215 o
[ Valve Port-
able De Luxe
5 Receiver.
‘i' Neutron, Lid.. Sentinel | Neutron Biltin., | Polished mahog- | Multi - strand | — T 2 | 16 17 6 | Complete with 4-v. unspillable
M House, bouthumptou any.withleather square accum., 60-v. H.T. Dbattery,
i IRow, London, W.C.1. handle, 1.8, frame in s-cell G.13., 3 Neutron valves
2 built in. door. (0.06) and Aniplion L.S.
1 Non-Aerial Wireless | N-A ’ortable | Mahogany, with | Franie inside | — 1 2123 2 0 | Complete with valves, batteries
: Maunufaecturing Co., D Type. lcather  bhandle case, and L.S
. 181, Shaftesbury Ave., & Sterling Din-
3 London, W.C.2. Kkie eombined. 1 ]
| » oz b N-A  Portable | Mahogany, with " o8 — 1 2 1 18 18 0 | Complete with valves, battcries
1 ) C Type. leather handle. and 1 pr. phones.
! » Radio Instrumecuts, Ltd.,, | Lyrianctte .... | Polisked mmnhog- | Nonesupplied | — 1 1|20 S 0| Complete with D.E. valves, H.T.
) 12, Hyde &t., London, any. and L.T. dry batteries and L.S.
= W.C.2, Loading coil for 35XX extva.
; Canvasecarrying case £1 17s. 6d.
extra.
E o » o N Ty 8 o o ol — 1 212 9 6| Asabove. e
7 Ttead & Morrig, Ltd., 31, | Reamor  Port- | Pizskin attaehé .. | Sclf-contained | — 1 2125 0 0 | Complete with valves, batterics
- Easteastle 8t., London, able I. and L.3.
| Reamor Iort- . " 7 =% 1 i) 112 0 0 | Complete with valves, batterivs
: able and phenes.
3 Rees, Mace \l.mufactur- Rees- Maco All- Mahogany, with | Frame ..... -— 1 118 5 0 | Completo with valves, batteries,
}i ing Co., Ltd., 39a Wel- in  Portalle Rees-Mace Cone ol PP 1 1 112217 6 ot accum. and L.S. c¢nclosed.
) bcck St o lmndon. W.1. Receiver. Speaker cn- » - as — 1 212217 @ - o N
] &b = Gs - - closed. 9 ot 1 1 212610 0
; 2 : - i " . L = 2| 1| 2 (3017 8 - .
] Reeves, A. W., 3, Kd- | Reoves-Roberts | Iinitation leather. 181t on reel, 1 1 | — |10 10 0 | Complete with valves, batterics
[ mund St., Bitminghawm. Baby Newt. for suspen- (Rjetlex|- and 1 pr. phones. rouble-
. sion. Neultrod yne) seale voltmeter is embodied
', with plugs for IL.F, and L.1%
readings,
1 1t.M. Radio, Ltd., 21, | R.M.IL Portable | Loather ease, with | Coil in lid .. — 1 2 (1919 o Complctc with  valves, I1.71.
(ﬂlﬂ‘lCl\ St., London, carrying straps. battery, L.T. accum. and 1 pi.
lj W.C.2 phones.
- ‘iherman, P.. 12, River | Portable 3 .. .. Qak, with haundle. | Portable, for 1 11 11515 0 | Complete with Darimont mmmv
' St., London, E. 01, suspension. cell, aerial, earth spike, 2 pre.
f.lmnes in scparate ease with
cads for quick conncctions.
Valves enclosed in set on
| sprung helders.
3 y » o Portable 1 .. .. Oa‘l; dc]ase, with o) @ = 2120 0 0 Asabove.
. wandlo.
d N » 0 Tortable 5 . ... | Leather case, with | Collap=ible 2 1 21 30 0 0 | Complete with Darimont primary
; handle. frame. cell, 100-v. IL.T. battery, Beco
L.S., 1 pr. phounes, 0.06 valves
4 on sprunge holders. Complete
‘ X equipment contained in case.
! Venus Radiophone Co., | V.R. IV. Port- | Leather ........ Portable.  for 1 1 2125 10 0 | Complete with] valves, batteries,
. 1, Yerey 8t., Fartown, able. saspension. L.8. and aerinl and carth
< Huddersfield. V.l:l.] IIf. Port- L AT e e " — 1 2{2 0 0 cquipment.
able,
| White & Ritchie, 101, | D.8 3 Portable. | Oak (batteries R 5 2 1 2 [ 37 10 0 | Cowmplete with aerial wire, earth
¥ Tlaeburn Place, Bdin- enclosed in (3 vallves |with ~ mat, 3 0.3 valves, 100-v. H.T.
bargh. case). botih stages battery, 2-v. Oldham unspill-
i re {tlexe|d). able L.T. accum., 9-v: grid
battery and 2 prs. Brown A
| phones or Serenade Model 30
2. at buyer's option.
: .18 15
!
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Summer Wireless—

linding our receiver out of action at the end of our journey
when we want to use it. Many designers will advise the
use of flexible wire for all connections for a portable set.
‘This may be a very sound policy, but it is also rather an
indication cf laziness ur lack of confidence in the way in

THE DUODYNE PORTABLE

IV, is entirely self-contained;

no aerial, no earth and no
exterior connections,

which the wiring »s done. A really sound job in stiff
wiring is probably preferatde to using flexible wire, but
the latter will obviate some trouble for those whose ability
to solder well is in dJoubt.

The added enjayment to be Jderived from the use of
wireless out of doors during the summer months is un-

THE MARCONIPHONE
PORTABLE V2 is fitted
with dry batteries and is
provided with a portable
aerial for suspending
from a tree or post.
Complete with one
pairc of headpheones in
canvas case.

Limited. The sudden burst of fine weather which came

with the Iaster halidays rust have made everv devotee

of broadcasting turn his thoughts to a portable set. For

use at home, in the garden, portability of a set is prob-

ably not essential, because the loud-speaker or telephone

leads can be extended from ihe set as required. When
E2 .

Wireless
Werld

553

we move farther aficld, however, it becomes necessary tc
take our set with us, and many are the opportunities
which preseat themselves for utilising a portible set out
of doors. A lazy afternoon or evening on the river, a
picnic partvs or a dance on the lawn after tennis—all are
excellent cccasions when wireless can be called in o
assist

Now a word as to the legal aspect of the use of a
portable set. ‘The Post Otfice requires to know the name
and address of every user of a receiver. The address
15 essential in order that the Postmaster-General may have
the information which he is required to record regarding
the location of all wireless receiving apparatus.  On this
account the Post Office stipulates that a licence for a
pertable receiver will only be granted to persons already

THE CURTIS PORTABLE SUPER-HET 8. Specially designed
for the convenience of yachtsmen, explorers, travellers, motorists,
&c., where compact design and portability are essential.
The

in possession of an ordinary fixed-station licence.
Post Office does not, however, demand that an additional
licence should be taken out if the use of the portable
receiver is only occasional. ‘The portable receiver licence
would become necessary it a set were regularly taken out
with a car or under any circumstances when the use
ceases to be ' occasional.””  The special portable receiver
licence can be obtained on application at any post office
in the same way as the ordinary licence is acquired. As
a word of advice to readers, it would be well when using
a set away from the address at which the permanent set
is registered to remember to carry the licence with you,
because the police are authorised to make enquiries if
they think fit where a set is seen in use out of doors, and
the ubility to produce a licence on the spot may save the
user tiouble or inconvenience.

TFinally, we would strongly recommend our readers not
to delay in the matter of acquiring a portable set. Many
people must already have regretted that a portable set was
not available for the Easter holidays. Whether your
decision is to buy a portable set or to make your own,
do it now, instead of delaying as you did last year,
only to regret it when it was too late to be worth while.

A 19
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By H. A, HANKEY.

TEW years ago to many settlers in outlying parts

of the world the only cvent which marked the

passing of time, was the arrival of the -mail.
This was awaited for weeks; when it did arrive and had
been consumed, the settler settled down once more to
hope for the next. In the meantime. the news was dis-
cussed and handed round to neighbours. The man who
usually received a large mail (\\cnted considerable, albeit
concealed, envy. Remdents without friends or relations
in the Old Country would saunter nonchalantly to the
letter rack and indolently scan the names of the fortunate
ones.

During a long and varied career as a wireless engineer
in all parts of the Fmpire I have had ample opportunity
for gauging the value of wireless as a means of communi-
cation between “ Home ’' and the outlving colonies.

The erection of large wireless telegraphy stations was the
first step in annihilating the thousands of miles between
home and ‘‘ this God-forsaken hole.” (Almost all distant
places are given this title after a year or {wo of resi-
dence, when the glamour and novelty have worn off and
the memories of cool, green Ingland become insistent.)
Many of these stations sent long Press messages at regular
times, and were received by operators in many parts of
the globe. T.ocal papers printed them ‘¢ verbatim,”’ and
as the local news could he sent up country with com-
parative rapidity, the 1solated engineer, plantation
manager, agent, and the men filling a thousand and one
different occupations, were kept much better posted as
to what was going on at home.

Difficulties of Morse Reception.

Admittedly, these messages were sent through the un-
inspired medium of International Morse, at a speed much
too high for the average man to receive without consider-
able practice ; but still, a beginning was made.

A development which has proved an inestimable hoon
to many has been the Dbroadcasting of news and pro-
grammes.  Men visiting England on leave realised how
the programmes would hreak up the tedium of long even-
ings in sweltering heat, and took receivers with them on
their return.  Many of them, unversed in wireless theory,
experienced disappointment. They found many ploblemq
not the least of which was the powel supply. Dry (‘eHs,
unless specially constructed, do not work well in the
tropics.  Another great drawback is the prevalence of
atmospherics.  Some who have taken sets abroad (el
me that reception is possible for only two or three nights
a week, and on these nights, for an hour or two only.

A 20

I had recently a letter from a man living in India. He
said + ¢ Here, on the edge of the Sind Desert, T receive
excellent Lroadeasting three or four times a week, but
generally marred by X's.”’

There is great work to be done in developing broad-
casting in the Colonies. Where conditions are favour-
able, a few stations have been erected, but the pro-
grammes are limited to local talent, and an occasional
celebrity or professional artist. These stations are deing
good work, but cannot supply the demand for the link
with home.

A Super Receiving Station.

What is now wanted is a super receiving station,
capablc of picking up most of the world’s broadecast
programmes. Ilaborate ‘¢ selective 7’ and ** filtering 7’
apparatus will be necessary to keep relays free from
interference and atmospherics, and a great «eal of investi-
gation will have to be carried out to find the best type
of aerial. These difficulties are large but not insuper-
able, or greater than those usually encountered by
pioneers.

The ever-progressive B.B.C. has
installed a station somewhat on these
lines at Keston, with the object of N
relaying Continental stations. British
listeners with crystal sets have been*
enabled to listen to programmes trans- o
mitted many hundred miles. In the
near future, it is not too much to
hope that the Colonies will be in the
same position.

There are still gaps in i -
the chain, but I am sure
that everv British Colon-
ist is looking forward
to the time when he
can regularly receive
programmes from
home, and when the
possession of a wire.
less set will place
in his hands a key
that unlocks the
door of a new world
where all  nations
offer of their best
for all who care to
recelve.

24
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A Section Devoted to the Practical Assistance

REACTION ON A FRAME AERIAL.

There is generally some slight diffi-
culty in applying reaction to a frame
acrial circuit, as, in the majority of
cases, the use of a movable plate
coil is impracticable. Tt is, of course,
possible to insert a small grid coil
in series with the frame, but this plan
usually calls for some reduction in
the inductance of the latter. Tt is,
however, a good method to adopt
when receiving long waves on a frame
designed for the 300-500 metre wave-
band, as a loading coil will be re-
quired in any case.

PHONES
OR LF.T.

R’i:,
Fig. 1.—Reaction winding on a frame aerial.

Another alternative which permits
of fine control of regeneration is sug-
gested in Fig. 1. Here the reaction
coil consists of a few turns of wire
wound as a continuation of the end
of the frame which connects o the
filament end of the grid circuit.
The degree of Treaction is con
trotlerd by the sctting of the con-
denser marked R.C. in the diagram,
the arrangement closely resembling
the well-known *‘ Reinartz ”” circait.

The number of extra turns required
will depend on the degree of damp-
g in the circuit, the size of the
trame, the maximum value of the re-

2:

action condenser, and the impcdance
of the H.F. choke, etc. With a con-
denser of o.cooz mfd., about three
turns will be ample under average
conditions.  This winding should be
in the same direction as the grid sce-
tion of the frame,

Both sides of the controlling con-
denser are at high oscillating poten-
tial. so an extension handle will be
of assistance in reducing hand-
capacity effects.

0000

ADDING L.F. AMPLIFICATION TO A
CRYSTAL SET.

It is often suggested that users of
crystal sets who wish to change over
o loud-speaker reception from their
local station should add a two-valve
I.F. amplilier to the existing re-
ceiver. If the amplifier is of suitable
design, such a course has many points
in its favour, sutficient volume heing
obtained with excellent quality, pro-
vided that a fairly strong signal is
available before amplification.

of the Beginner.

first L. F. transformer. 'This trouble
may generally be cured by earthing
the negative side of the low-tension
battery, as shown in dotted lines in
Fig. 2. In any case, whether actual
“howling ”’ 1s produced or not. this
connection should be added, as it will
have the effect of keeping both bat-
teries at earth potential.

(e eliele)

TESTING A NEUTRODYNE,

A fault in a receiver employing a
circuit of some complexity can best
be located by a systematic stage-by-
stage  test.  Occasionally, when
favoured Ly good luck, it is admitted
that one 1s able to arrive at the
source of the trouble by proceeding in
a  haphazard manner, but such a
method 1s distinctly to be avoided,
except, perhaps, when dealing with
a set with which one is thoroughly
familiar.

A case n point is that of a con-
ventional neutrodvne with two H.TF.
stages, which cannot be stabilised, or

O
HT. +

-

Fig, 2.—Earthing the L.T. battery.

Not intrequently, however, it will
he tound that a strong low-frequency
howtl is produced when the amplifier
is connccted up in the usual manner
by joining the tclephone terminals of
the crystal set to the primary of the

wAwWwwWoamericanradiohistorvicom

perhaps even worse, which refuses to
oscillate or amplify. 1f the applica-
tion of the usual and more obvious
tests fails to reveal the trouble, it is

advisable to test each amplifying
stage separately, as in a’] probability
A 21
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the transfermers and other apparatus
associated with each valve are simi-
lar, and when one stage is put right
it should be comparatively easy to
apply the knowledge gained to the
other.

Luckily, this test may be made in
a very simple manner, without in any
way disturbing the wiring. It will
be sufficient merely to withdraw the
first valve from its holder, and to con-
nect the aerial lead-in direct to the
plate socket, at the same time setting

the first neutralising condenser at
minimum capacity. 1{ the negative
side of the T1..T. battery is not

already earthed, the necessary con-
nection should be added.

An examination of the circuit dia-
gram of a typical neutrodyne re-
ceiver under these conditions will
show that the first H.F. valve is now
climinaterd, and that the primary of
the first transformer is acting as an
‘“ untuned ’ aerial coil, the circuit to
carth being completed through the
H.T. battery or its shunting con-
denser. If this primary winding has
a somewhat greater number of turns

Wireless
World

than is usual, it will be desirable to
connect a variable condenser, set at
a low value, in series with the acrial,
in order to reduce damping. The
probleni of putting the second stage
in order may now be attacked.

If it is now found to be impossible
to stabilise the receiver, connected up
in this manner, it will clearly be a
hopeless task to endeavour to obtain
results when both H.F. valves are in
circuit, and the effect of alterations to
the primary and neutralising windings
should be tried. Tt will also be pos-
sible to observe the effect of a change
in the relative positions of the two
coils, as magnetic interaction be-
tween them may very possibly be re-
sponsible for the trouble.

0000

GALVANOMETER INSULATION TESTS.

It 1s good practice to test across the
H.T. terminals of a mnewly con-
structed receiver in order to make
sure that the insulation is adequate,
as the voltage applied will be fairly
high and the results of a complete or
partial short-circuit may be serious.

DISSECTED DIAGRAMS.

No. 26.~Wiring a ‘“* Reflex Neutrodyne.”

Eambaide o o Aol il

s e—tre

APRIL ryth, 1926.

Even if there is only a small leakage
the life of the high-tension battery
will be considerably reduced.

This test may be carried out with
a pair of headphones and a dry
battery. If a galvanometer or micro-
ammeter is available, a much more
accurate idea of the insulation resist-
ance may be obtained. but care should
be taken to avoid Jdamaging the more
sensitive type of instrument, which
may be harmed by passing too heavy
a current through it.

The H.T. terminals are usually
shunted by a condenser of large capa-
city, and even if the insulation as a
whole is beyond reproach, an excessive
current may flow momentarily while
this condenser is charging up. To
avoid risk of damage, it will be ad-
visable to short-circuit the testing
instrument while the connections are
being made, and to adopt the same
precaution before disconnecting. Tt
1s assumed that before this test is
made some rough-and-ready method
of showing the absence of a complete
short-circuit in the receiver will have
Leen tried.

This series of skelches, originally infended to assis{ readers in understanding circuil diagrams, has
heen exlended 1o show those conneclions which are at low and high oscillaling potential; the lafter

require good spacing with respect to other leads.

H.EC.,

z

o
4—\"(0---.
]
]
]

I/ e S TR
LT, T b el e e ety HT.
1 1 Q!
H.F.C.o
o
2 [: 2

I
-
P

H.F.Ciy

Lol
0000 -

- + I
G ‘ -3
GB. V\X/\/H SAAS . &MJ MX/V‘— W -
e LT e LT,
[ : J 3
l L J
= 1 2
Al filament and other low-potential leads are shown The complete circuit diagram. The high potential
above. leads are shown in dotted lines.
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Events of the Week in Brief Review.

POPOFF BROADCASTING STATION.

The name Popoff has been given to the
new broadcasting. station at Sokolonika,
Moscow, in memory of the Russiun wire-
less pioneer, Professor Popoff.

co0o0o
NO PEACE FOR THE PIRATE.

The career of the wircless pirate is
being rendered increasingly perilous by
the organised searches which

Wireless World. The meeting will be
held at 10, Bruce Grove, Tottenhan, and
will open at 8 o’clock.
0000
WIRELESS AT THE PARIS FAIR.
The majority of French wireless nianu-
factuvers will display their products af
the Paris Annual Fair, which opens on

THE RUGBY WIRELESS STATION.

At this evening's meeting of the Wire-
less Section of the Institution of Elec-
trical Engineers, to be held at the Insti-
{ution, Savoy Place, W.C.2, ut 6 oxclock,
Mr. E. H. Shaughnessy, 0.B.E., will give
a lecture entitled ““’The Rugby Radio
Telegraphy Station.”

The Radio Society of Great Britain

are now being conducted by the
postal authorities. Official
visits to fouvteen houses in
Paglesham, Essex, have resulted
m the discovery of four de-
faulters. Fines of 10s. were
exacted ih cach case.

000

THE LIGHTNING DANGER.

The advent of  warmer
weather, and the consequent
risk of thunderstorms, furnmshes
a reminder of the desirahility
of earthing the wireless receiver
when not in use. During the
Easter holiday a Romford house
was set on fire by lightning,
due to the fact, it is believed,
that the wireless aerial had been

struck. No shorting switch
had been fitted.
0000

FOUR WAVELENGTHS FROM
BERLIN.

Four simultaneous broadcasts
of the sume prograinme are now
carried  out regularly from
Berlin, the wavelengths being
1,300, 571, 540, and 100 metres,

The 100-metre transmission is
carried ouf from the Funk-
Steinde  station  under the

divection of the German Post
Office, with the object, it is
understood, of giving listeners

will hold an informal meet-
g at  the Institution at
6 p.m.

0000

A POLYGLOT STATION.

Atlention 1s being drawn to
the cosmopolitan character of
the transmissions from the
Dublin station.  On a recent
evening Irish, English, German
and Latin were all featured,
while items hiave also been given
in French, Ttalian and Welsh.

0000

NEW TRAFFIC MANAGER FOR
A.R.R.L.

A successor to Mo I HL
Schnell, late Traffic Mauager of
the  American  Radio  Relay
League, has been appointed n
the person of Mr, . E. Ilandy
(1 BDI), who served as acting
trafic manager in 1925,

0000

MESSAGES TO RUSSIA.

The Marconi Ceompany an-
nounces that private and com-
mercial telegrams will now be
accepted for wireless transmis-
sion to Moscow or any part of
Russia, facilities having Leen
arranged for rapid distribution.

0000

REPORTS INVITED ON

| 3 . A NNALF-KILOWATT PORTABLE. A photograph taken ut the AUSTRALIAN BROADCASTING.
both at hUmq and ablot‘df recent exhibition organised by the American Radio Retay League - . J.
some opportunity of making in New York, showing the latest type of U.S. Army portable The high power broadecasting
comparison  hetween the long ‘G'le!lr'«ll';l)éog"d t'telelt’lllm"y !rans}:ﬂi"er- lAlU‘ljUU!éh employing a  station 2FC at Pennant Hill,
P R power ¢ watts, the set can he erected and put into operation IS 3 el AR
and short wa:glgnogth. in a very short space of time. uy‘(lne.\ , Australia, t,o which
reference was made in these

WIRELESS TRANSMISSION OF
PICTURES.

A practical demonstration of the wire-
less transmission of photographs is to be
given this evening (Wednesday) before
the Tottenham Wireless Society, by Mr.
F. H. Haynes, assistant editor of The

+

May 8th at the Porte de Versailles. It is
stated that the radio section will be a
great improvement on those of previous
years.

There are distinet indications that the
popularity of wireless in France is on the
crease,

WWW-americanradiohistorv.com

colminns last week,. has an aevial 400 ft.
long. Reports from British listeners who
hear this station’s transmissions will be
welcomed hy the British Broadeasting
Company. 2, Savoy Hill, W.C2. We
understand that 2FC operates on 1,100
nmetres.
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A CONDENSER PLATE AT WGY. The

famous 50-kW. station at Schenectady,

New York, employs concave condenser

plates of the type shown to minimise

capacity changes due to mechanical
vibration.

WIRELESS: SCAPEGOAT.

In connection with the strange case of
trance which has cccupied public atten-
tion during the past fortnight, several
correspondents in the daily Press have
tried to place siguificance on the fact that
the vielim was listening-in at the time
she fell into her long sleep. This is one
more link in the chain of evidence show
ing that the ‘“silly season " persists all
the vear round.

THE

HIDDEN ADVERTISEMENTS
COMPETITION

In ““The Wireless World” Hidden
Adverlisements Compelition for the
issue of March 31Ist no competitor
gave the correct solution. The prizes
are awarded to those competitors whose
solutions were most nearly correct.

. The following are the correct solutions:
: Clue No.

Name of Advertiser. lag
1 Dubilier Condenser Co. (1923), T.td. .. ii
2 Telephone Manufacturing Co,, Ltd. .. 4
3 Igranic Electric Co., Ltd. .. R
4

British Electrical Sales Organisation. . 7
> London Electric Wire Co. o< 4o )
Bowver Lowe Co., Ltd. T A B

The following are the prizewinners:

=21

N. L. Hammond. Gosport : o
Mrs. Irene Kramer, Dunstable. . E51,
W. . Howard, London, S.E.20 £1

Ten shillings each to the following :

W. J. Baden, Watermae!, Belgium.

A. 1. Rimer, Warkworth, Northumber-
land.

T. R. Scott Barrow-in-Furness.

A. Holmes, Crouch End, N.3.

Wireless
World

FAILURES IN GERMAN WIRELESS
INDUSTRY.

In spite of the widespread increase in
the number of listeners in (Germany, says
the report of the Association of the
Broadcasting Industry for 1825, numerous
broadcasting - undertakings failed owing
to general trade depression.

0000

IMPERIAL AIRWAYS WIRELESS.

The five new multi-engined Iandley-
Page air liners delivered to Tmperial Air-
ways, Linited, at Croydon, on March
30th, and christened by Lady Maud
Iloare, are being equipped with standard
type Marconi A.D.6 wireless installations
for telephonic and telegraphic communi-
cation. This wireless apparatus is the
standard fitting for all Imperial Airways
passeniger machines, and enables the
pilots to keep in constant communication
with the ground stations throughout
their flights.

0000
GETTING DOWN TO IT.

A listener at Maniton, Colorado, has
discovered that, by taking his broadenst
veceiver 2,000 ft. down into a neighbour-
ing cave, he eliminates atmospherics and
interference from local oscillators. Un-
fortunately caves in Great Britain are
few and far betweeu®

cooo
PERSIAN WIRELESS STRIDES.

An unmistakeable indication that Persia
is endeavouring to Lkeep abreast of
Western civilisation is afforded by the
news that the Government is erecting a
lavrge wireless station at Teheran, together
with a chain of six smaller stations in
ofher parts of the conntry. The Teheran
station, it is hoped, will have a radius
of communication extending as far as
Paris.

The Persian War Ministry, which con-
trols the stations, has estalilished a large
wireless training school.

0000

CINEMATOGRAPHY AND TELEVISION.
In his course of lectures on Cinema

tography, before the Royal Scottish
Society of Arts, Edinburgh, Captain
James W. Barber, C.B.E, Managing
Dirvector of the Brownie Wireless Co

(Great Britain), Ltd., will dvaw attention
to the possibilites of television.

The first lecture was given in the Music
1Iall, 54, George Street, Ldinburgh, on
Monday last, and the remaining two lac-
tures will be delivered on April 26th and
May 12th respectively. Full particulars
are obtainable from the Secretary, M
C. Norman Kemp, at 117, George Strect,
Edinburgh.

Qooo
ITALIAN STATE WIRELESS.

The Fascist regime in Italy, according

to a report we have received from the

 Ministry of Ways and Communications.

has brought about an immense improve
ment in the country’s wireless service,
the plant and service having heen
modernised in every possible direction.
The report, in the form of a booklet, is

WWW-americanradiohistorv. com
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issued by the Italian State Railways, tha
London Agency being situated at 12,
Waterloo Place, Regent Street, S.W.1.
cooo
THE DUBILICON.

In connection with the advertisement
of Messrs. the Dubilien Condenser Co
(1925), Ltd., appearing on the back cover
of this issue, we are asked to state that,
owing to unforeseen difficulties in paclk
ing, 1t has been found that ‘“ The Du-
bilicon** will not be available to the
public for another ten days or so.

0000

AMATEUR ACHIEVEMENT RECALLED.
I'he achievements of British amateurs
in  securing communication with the
Hamilton Rice Expedition to Brazil in
1924 were rccalled by Dr. Hamilton Rice
in his recent lecture before the Royal
Geographical Society.

A transmitter with a power of only 100
watts was carvied by the expedition into
the forésts of Northern Brazil, and here
they established touch with Mr. Gerald
Marcuse (2NM), of Caterham. On one
occasion, said Dr. Rice, when a private
message was sent to England, a reply
was received in seven and a half minutes.

0000

FRENCH WIRELESS FROM WITHIN.

The French postal administration, it
appears, is the butt of some unpleasant
allegations which are being made by the
FEcho de Paris.  This journal complains
that the postal authorities have secretly
devoted large sums of mouney fov wireless
construction without the consent of
Parliament.

“The French nation,”” says the Lcho
de Paris, ‘has been presented with a
chain of wireless stations that wre the
langhing stock of wireless enthusiasts and
a discredit to French science and
industry.”

Some interesting details may come to
light when the question is veferred 1o the
Government.

RADIO IN MINIATURE.
model of a completely equipped amateur

An ingenious

fransmitting plant, on view at the

A.R.R.L. Exhibition in New York. The

constructor, Mr, F. Frimerman (2FZ), is
seen standing by his exhibit,

0
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HAWKS FR.AS _

13.—]. W. Wilkins Proposes Wireless Communication with France.

1 is the fate of many workers that their suggestions
and inventions—though perhaps practical enough—-
do not always see the light of day at the time of

their inception. Tn many cases this is not due to any
fault of the inventor himself, who often enough s the
victim of adverse circumstances and has not the means
to back up his work. In many such cases the invention
Is cast aside and forgotten until years afterwards, when
another worker in the same field stumbles across the same
idea or independently produces a similar device. Natur
ally he is often chagrined to find the criginal inventor
indignantly accusing him of piracy! In almost every
branch of science such instances may be found, and wire-
less is no exception.

In the New York Eleccirical LEngineer of Mayv zgth,
1893, a claim was made that Professor Trowbridge was
the first to telegraph without wires, in 1880. This
announcement brought an indignant letter from J. W,
Wilkins, an official of Messrs. Caoke and Wheatstone.

Wilkins pointed out that thirty years before Professor
Trowbridge was stated to have made his experiments, he
(Wilkins) had carried out experiments on the same subject
and had published the result of his investigations in
1849 under the heading 7elegraph  Communication
between Fingland and Frawce He had then explained
““as to how the thimg was to be done.””

It appears that he proposed to erect lengths of telegraph
wires on the English and
French coasts, with terminals
dipping into the earth or sea,
and as  nearlv  paralle]  as
possible to one another. He
expressed the opinion that
some 4art of a discharge of
current through the circuit on
onc side of the water would
flow through the intervening
water from one pair of earth-
plates—terminals of one cir

cuit—to the second pair of
earth-plates on the opposite
shore.

His  suggestions  for tele

graphing without wires between
Fngland  and  France - were
thus on similar lines to the
well-known conduction systems
of Sommering, Morse. Lind-
say, and others.

Wilkins relates that it was in
the year 1845 that he came to

J. W. Wilkins.

suppose tclegraphy without wires would be possible.
While engaged on the only long line of telegraph then
existing in England—London to Gosport—his observations
led him to question the accepted theory that a current of
clectricity, discharged into the earth at each end of a line
of telegraph, sped in a direct course—instinctively, so to
suy—through the intervening mass of ground to meet
another current or to find a corresponding earth-plate and
so complete the circuit.  He tells us that he could only
bring himself to think that the earth acted as a reservois
or condenser, receiving and distributing electricity almost
superficially for some certain or uncertain distance around
the earth terminal.

A year later, while occupied with the installation of
telegraphs for Messrs. Cooke and Wheatstone. he had a
good opportunity ol testing his theory on lengths of wire
crected on both sides ol a railway. To succeed in this
experiment and to detect the very small amount of elec-
tricity likely 1o be available in such a case, he realised
he must use a very sensitive galvanometer. He con-
structedd such an instrument on the principle of the
influence of magnetisim upon a wire conveyving an electric
current, and with this instrument he succeeded in obtain-
ing signals between lengths of elevated wires about 120ft.
apait.

He believed that if the poles of a battery were con-
nected to any extended conducting medium, the current
would diffuse itself in radial
lines between the poles, and

that it might be *‘ collectedl
within  a  certain  distance—
focussed as it were—by the
interposition of a  metallic
medium  that shall offer less
resistance  than the water or
earth; and. obviously, the

nearer the batterv, the greater
the possibility of collecting
them. 1 do not apprehend the
distance of twenty miles being.
at all too much to collect a suffi-
cient quantity of the electricity to
be useful for telegraphic pur-
poses. If, then, it is possible,
as I believe, to collect in France
some portion of the electricity
thiat has been discharged from a
battery in England, all that is
required is to know how to deal
with it so that it shall indicate
its presence.”’
A 25
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Pioneers of Wireless.—

He proposed to have on the English shore a battery
discharging into the earth or sea, with a distance between
its poles of five, ten, or twenty miles. A similar length
of wire was to be erected on the I'rench coast, with its
ends also dipping into the earth or sea. In this circuit
was to be connected an instrument consisting of ‘‘ ten
or more round or square coils of the [inest wire of the best
conductibitity ' suspended between the poles of a magnet.
Any current passing through the coil would be indicated
by its moving or shifting its position with reference to
the poles of the magnet, so constituting a receiving
apparatus of a delicate character.

Discussing his proposals, Wilkins subsequently stated
that all thought of induction was absent in his first experi-
ments, and that although he modified his views a vear
or two later, he did not attach sufficient importance to the
matter to follow up his previous published suggestions,
especially as at that time a cable was actually laid across

The Trend of Design.

The marked improvement in the quality
of components now available to the
public was one of the points stressed by
Mr. G. F. Jones in his lecture before
the Sheffield and District  Wireless
Society on March 12th.

Taking as his subject ‘* The Trend of
Modern Radio Design.”” the lecturer pro-
vided a reasoned survey of development
in circuits, components, and complete
receiving sets. I'he question of horn v
hornless loud-speakers mentioned by Mr.
Jounes provoked a lively discussion.

Hon. Secretavy : Mr. T. A. \WV. Blower,
129, Ringinglow Road, Sheffield.

cocoCco

instructive

24th, at 3 p.m.
Broadcasting from Within.

Mr. Alan Andrews, the Chief Eugineer
of the Belfast Broadeasting Station,
entertained the members dl the City of
Belfast Y.M.C.A. Radio Club with a
fascinating account of  broadcasting
methods on  March 10th. The entire
system of broadeasting was explained,
from the studio to the aerial, the lecturer

Wﬁﬁéﬁ@@g
Woerld

A Visit to the G.E.C. Laboratories.
Mr. L. F. Fogarty, M.LLE.E., gave an

on ‘““Characteristic
Valve Cirves and their Interpretation

before the Golders
Radio Society on March 18th.
has been arrunged to the G.E.C. Labor-
atories at Wembley for Saturdav. April
All members who in-
tend to join the party are asked to notify

lecture

Green and Hendon

FORTHCOMING EVENTS.
WEDNESDAY,

Institution of Electrical Engiuects. Wire-
less Section. At 6 p.m. (Light refreah-
ments at 5.30.)
Savoy Place, W.C.2.

e
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the Channel. He pointed out also that whatever his
opinion might have been originally as to the source of the
current in the distant and disconnected circuit, the result
was the same.

He clainied that the means he used to obtain his results
were ‘‘ the same in principle as those that make the matter
an accomplished fact to-day, viz., elevated lengths of
wire, and the discharge of electricity from the one to a
delicate receiving apparatus in the circuit of the other.’

Although nothing came of Wilkins’ suggestions, it is
only due to him that he is given a niche of honour among
the ‘* Pioneers of Wircless,”” for the germ of a practic-
able idea was undoubtedly present in his experiments.

It only remains to mention that his proposed receiving
apparatus—a most delicate form of detector or gal
vanometer—was identical in principle with Lord Kelvin's
apparatus for long cable working, which, in the specifica.
tion of his siphon recorder patent, he claims to be as
sensitive as his mirror galvanometer.

the hon. secretary, Lt.-Col. H. A. Scar-
lett, 357a, Finchley Road, N.W.3.  The
party will meet at the entrauce to the
Laboratories.

codo
A Radio Fellowship.
Several interesting meetings Thave

marked the activities of the Oglander
Radio Fellowship duiing the past month.
Particular interest was aroused by Mr.
Tibbetts’ demonstration of a five-valve
neutrodvne on March 17th. On March
17th the society was presented with an
excellent loud-speaker horn by M. Al
Vigus. Work is row proceeding on the
construction of a club set.

Hon. Secretary : Mr. James Sewell,
Senr., 25, Wingfield Street, Maxted Road,
Peckham, S.E.15.

co0oCcO

A visit

Bournemouth Wireless Conference.

Excellent progress is being made by the
Bournemouth Radio Society in arrange-
ments for a conference of wireless enthu-
stasts, to be held at Bournemouth on
Monday, April 26th,

APRIL 14tn.

At the Institidion,
Lecture: " The

N Y e T

detailing the methods of control, ampli.
fication. etc., and the ditliculties encoun-
tered in * outside'’ broadcasts. Mr.
Andrews’ lecture was illustrated by a
number of excellent lantern slides and
blackboard sketches.

Hon. Secretary : Mr. John J. Cowley,
4, St. Paul’s Street, Belfast.

0000

New Appointments in North Middlesex

Club.

At the annual general meeting of the
North Middlesex Wireless Club, held on
March 17th. Mr. F. T. Chapple was
elected president, other appointments
being as follow :—Hon. treasurer, Mi. H.
A. %rouch; hon. secretary, Mr. H. A,
Green ; installation officer, Mr. W. Gart-
land ; and librarian, Mr. F. C. March.

The treasurer’s report showed a fuvour.
able balance, and the balance sheet was
unanimously adopted, while the secre-
tary’s comprehensive report of the
society’s activities during the year was
also received with satisfaction.

.
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Rugby Radio Telegraphy NStation, by
Mr. E. I, Shaughpessy, O.B.E.

Radio Society of Great Britain, Informal
Meeting, At 6 pm, At the 1 E.E,

Barnsley and District Wireless Associetion.
At 8 pm, At 22, Market Street.
Demonstration on Wave Meter.

Tottenham Wireless Socicty, At 8 pom.
At 10, Bruce Grove. Dewonatration of
Wireless Tranamission of Pictures. hy
Mr. F. H. Haynes, Asst. Editor of
“The Wircless World.”

Fdinburgh and District Radio Society. At
117, George Street. lLecture: " The
Mullard Valve' (commusnicated).

Hackney uand District Radio Society. At

p.m, Demonstration on Clubd's sxet.

THURSDAY, APRIL 15th.

Golders Green and Hendon Radio Sovicty.
At 8 pom. At the Ciub louse, MWilli.
field Way. Lecture: *“ Frequency in
Relation  to  Broadcasting,” by Mr.
J.odA. M, Whitehouse (of the B.B.C.).

Southport Radio Society, At 7.30 p.m. In
the Temperance Institute, London
Street. Lecture:  * General  Broad-
caxting,” by Mr. Bird, of 22V,

FRIDAY, APRIL 16th.
Shefficld and District Wircless Society. At
0 pom. At the Dept. of Applicd
Science, St. Georye's Square. Lecture:

““ Selecticity,” by Mr [HNayner,

wonwiamericanradiohistorvy com

Not only is the Mayor of Bournemonth
taking an active part, but Sir Henry
Page Croft, Bart., M.P., C.M.G.. ulso
hapes to attend. Several interesting lec-
tures have been arranged, the speakers
being Sir Dan Godfrey and Prof. A. M.
Low.

Particnlars of the conference, and of
arvangements made for the convenience of
visitovs, may be obtained from the Hon.
Secretarv, Mr. H. J. Bliss, 140, Old
Christchurch Road, Bournemouth.

0000

A “Junk Sale.”

The Inland Revenue Radio Society
scored a record attendance on March 19th,
when Mr. W. J. Ricketts, of Messis.
Alfred Graham and Co., gave an illus-
trated lecture on the mannfacture and
operation of lpud-speakers. The society’s
annual geueral meeting is to be held on
Friday, April 16th, and will be followed
by a *“Junk Sale.”

Hon. Secretary : Mr. W. J. Tarring,
C2, Yorkk House, Kingsway, W.C.2.
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T is fairly obvious that the most important considera-
tions 1n the design of a portable receiver are light

weight and compactness ; a leavy and bulky outfit
is likely to be of very limited utility. and to become,
after a while, anything but a source of entertainment to
its owner.  These stipulations would seem at once to
prectude any attempt to obtain loud-speaker reproduc-
tion, as the quality and volume which most of us expect
cannot be achieved without the use of consideralile high-
tension voltages, with consequent increase in weight.
A possible exception to the above is the receiver in-
tended primarily for use in a car, or at least to bhe
carried in one. In this cuse

s

7

Wireless
Worlal

561

!

Receiver, Batteries, Frame Aerial

and Telephones in a

Suitcase.

By H. F. SMITH.

scribe a set of this type which seems to have the largest
field of usefulness from the point of view of the average
user.

It the full benefit of portability is to be obtained,
it seems essential that the receiver should be really self-
contained, and that the gain in cfficiency resulting from
the use of a large collapsible frame aerial is more than
counterbalanced by difficulties in the carrying ane setting-
up of this accessory. It is realised, however, that long-
range reception with an open aerial (improvised or other-
wise) will occasionally be required, and arrangements
have accordingly Leen made for this attachment.

As portables are not in
+H.T,

the reduction of weight is
not of prime importance,
and in some circumstances
it will be desirable to take

advantage of the car battery
as a - source of filament
current.

The majority of us, how-
ever, who feel the need for

/
NC==

self - contained  instrument

RCS

R
000)
l\

' —o common use at the present
time, and are therefore apt
to excite a good deal of
curiosity, a certain amount
of ““ camouflage ”’ is of ad-
vantage if one is desirous
of avoiding the sometimes
rather  embarrassing  pub-
licity brought about by the
possession of an instrument
whose function is obvious at

[_ﬁ
L
a ’ Ml T (e e
a portable set at all will re- *
quire a light and entirely ‘I ] ::61 -
=4

a glance.
g o A simple two-valve cir-
LT
—0

giving reception of at least A
p ~ . 9 H G.B. . o S

one lnonc}cgst programme £ ’V‘)W"‘ﬁ cuit, with one H.F. stage
with the minimum of trouble = and regenerative detector, is
both as regards operation Eig.[)l’b(—(;I;;IIe cfié-cuitcdia‘ra(r,n of the receiver. G, G;=0:0005mfd.; used. As the amount of
4 . . Orss = ) mfd,; =0-001 mfd.; C;=1 mfd.; R=2 megohms: . : : . .
and transport. In  this N.C.=neutrodyne condenser; R.C.—reaction condenser. 0 00004 d.lnlplng' mmposed by the
article it is proposed to de- d. frame is negligible, the

A 27
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Self-contained Two-valve Portable Set.—

adoption of the ““ neutrodyne ’’ system of stabilising the
high-frequency amplifying valve is regarded as essen-
tial if the necessary degree of sensitivity is to be
obtained. Reaction is obtained by feeding back a pro-
portion of the oscillatory anode current of the detector
valve through a coil tightly coupled to its grid induct-
ance ; the actual degree of reaction is controlled by the
setting of the small reaction condenser marked R.C. in
Fig. 1, which shows the complete circuit diagram of the

APRIL ryth, 1926.

the components, and of a size suitable for fitting nto
a standard suitcase. The dimensions given can only be
considered as a rough guide, and will, of course, depend
on the inside measurements of the case actually used.
That illustrated has internal dimensions of approximately
18%in. x 11lin. x s5in. deep, and may be considered as
being of the minimum size permissible if the general lay-
out as described is to be adopted. The panel and hori-
sontal dividing partition carry all the components pet-
taining to the receiver itself, while the three compart-
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receiver. Tt will be noticed that a single dry cell is
inserted in the grid circuit of the H.F. valve in such
a way as to imposc a negative bias; this is added in
order to effect an economy in anode current, as, from con-
sideration of weight to be carried, the smallest commer-
cially available high-tension cells are used. It may be
omitted if desired, particularly if a low value of H.T.
voltage is applied.

Reducing Capacity Effects.

Two high-frequency chokes are inserted in the anode
circuit of the detector valve; the first
(H.F.C.1) serves the usual purpose ol L
of deflecting H.F. currents through
the reaction coil and condenser,

while the second. in conjunction with T S A AN

' ,@ =
1 : NP7 R RN 7 By R B

the by-pass condenser C.4, prevents F=— —
high-frequency currents from reach- H— -
ing the telephones. This very effec-
tively reduces the bad effects of hand
capacity, which are particularly apt 2,/
to give trouble with an “ unearthed ”’ 2
set when the operator’s body 1s con-
nected (through incidental capacities
in the headphones) to the anode cir-
cuit of the detector valve. The grid
return lead for this valve is joined
to the positive side of the L.T. bat-
terv in order to impress a suitable

Fig. 2.—Drilling details of the panel. A, 5/16in. dia.; B, 3/16in. dia.; G, 1/8in. dia., countersunk.

ments at the hottom are for the accommodation of the
L.T. accumulator, phones, and H.T. battery. The actual
sizes of these compartments will, again, depend on the
particular types of batteries chosen. It will be seen
that the dividing pieces on each side of the phone com-
partment are carried up sufficiently high to bear against
the 1id of the case when this is closed, in order to prevent
risk of short-circuiting by the metal headbands, etc.

Construction of the Framework.

The horizontal piece which forms the baseboard of
the receiver proper 1s carried at each
end between two wooden fillets, in
order that it may be removed, to-
gether with the panel, when wiring
up. All the wood used is fin.
mahogany, which may be obtained
ready planed, thus considerably re-
ducing the amount of work neces-
sary. Brass screws are used
throughout, and the woodwork is
eiven a coat of stain followed by
shellac varnish.

The H.F. transformer is the only
home-made component used, and its
construction is illustrated in Fig. 3
and in the photograph reproduced on
page 565. It is similar in construc-
tion to others described recently in

v E FG

bias for rectification.
In Fig. 6 is shown the construc-
tion of a wooden frame carrying all
A 28

Fig. 3.—Sectional diagram of the H.F. trans-
former. The lettering corresponds to that
in Fig. 5.

this journal. The secondary, con-
sisting of 65 turns of No. 24 D.5.C.
wire, 1s wound on an ebonite tube 3in.

v wwan americanradiohistoiv:cons Gl
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Self-contained Two-valve

Portable Set.—
long and 2}in. in diameter.
Over the lower end of this
winding are the primary and
neutralising windings, each
with 15 turns of No. 30
D.S8.C. wire, separated by
1z equally spaced wooden
sticks {in. square in cross
section and one inch long.
The reaction winding, with
40 turns of No. 40 D.S.C.
wire, is separated from the
grid end of the secondary by
Fin. All these windings are
in the same direction.

Two light brass angle
brackets are fitted for attach-
ment to the panel, and seven
No. 6 B.A. screws, with sol-
dering tags, are inserted in
holes drilled }in. from the
upper edge,
equally around its circumference. ‘The correct connec-
tions to these points will be clear from a consideration
of Fig. 3 in conjunction with the practical wiring plan
(Fig. 35), the same lettering having been adopted in both
cases. Stiff wire bridging pieces are freed for carrying
the three connections from the combined primary and
neutralising coil, the remainder being passed through
small holes into the inside of the tube and thence to the
inner ends of the terminal screws.

Assembling th> Components.

The general idea of the layout of tie main panel,
the drilling diagram for which is shown in Fig. 2,
should be followed, even if the use of a panel of some-

Vview from the rear, showlng dis-
position of components.

S anaAAAL M AR A R E GO BISTORCOIME s i o sk

and spacéd Front view af the receiver removed from the coataining case.

what different shape is made necessary by the dimensions
of the comtaining case.

The clips supporting the bias cell and the H.F.
chokes ar: of the type obtainable from most dealers for
a few pence, and are intended for the assembly of crystal
detectors. If not available, they may be easily cut out
of thin sheet brass. Those for the dry cell are mounted
in the wooden. framework by means of countersunk metal
screws passing - through the side.

A small ebonite terminal block, measuring gin. x §in. x,
{in., and carrving three double soldering tags, should
be prepared. This, together with the two valve holders,
are the only components mounted on the baseboard ; their
relative positions are indicated
in Fig. 4. The use of shock-
: absorbing sockets is strongly
. recommended, as otherwise it
J might be necessary to remove
the valves when the set is
likely to be subjected to any
rough treatment.

Wiring.

The wiring is carried out
entirely  with  ‘“ Glazite ”
wire, No. 18 S.W.G._ the in-
sulated covering of which
will minimise risk of short-
circuiting if a lead should be-
effects of a violent shock.
Flexible leads are taken
through the baseboard for
connection to the H.T. and
I..'T. batteries ; the same kind
of wire is used for joining up
the bias cell, in order that
these leads may be easily re-
moved if it is desired at any

a 20
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Fig. 4.—Layout of the baseboard.

time to withdraw the set from the wooden frame. A
complete practical wiring plan is given in Fig. 5. This
should be compared with the sectional diagram in I'ig. 3.

Choice of Valves.

Choice of valves is somewhat limited as far as the
actual set described is concerned, provision having been
made for only a single-cell accumulator, which is of the
unspillable ‘* Lxide 7 type M.P.2. It is essential that
the first valve is of low impedance. so it is possible to
use either the new Mullard £.M.2 in both positions, or
a Cosmos S.P.18 Red Spot, as H.I'. amplifier, and a

Green Spot 7’ valve of the same make as detector. If
two cells are used, P.M. 4 valves would be suitable, while
if separate rheostats are fitted, the range of choice can
he extended considerably, and o.06 amp. dull-emitters
used in the detector socket with any 4-volt power valve.
A high-tension pressure of 3o volts is recommended, but

this may be reduced without very greatly impairing the
sensitivity of the receiver.

The construction of the frame aerial will be fairly
cvident from a consideration of the photograph appearing
at the head of this article. It is wound with sixteen
turns of No. 24 D.C.C. wire on a sheet of Presspahn
measuring 17Iin. x 11}in., approximately thick.
Eight holes are drilled in each corner. spaced by jin.
on a line at an angle of 45 degrees with the edge. 'I'wo
turns ave threaded through each hole, and, in winding,
it will he found easier if comparatively short lengths of
wire arc used, the new length being soldered on when
the winding of the first has been completed. The ends
of the frame are joined to flexible leads for connection
to the terminals mounted on the lelt-hand side of th
panel. A small terminal, mounted on the Presspahn sheet
is connected to the third turn, counting from the inne:
end of the frame (that joined to negative L.T. througt

S
EPALE

Fig. 5.—The practical wiring plan.

wwanzamericantadiohistorv: com


www.americanradiohistory.com

APRIL 14tlk, rp26.

Seli-contained Two-valve Portable Sat.—
the Lias battery). This terminal is for connection to an
open aerial.  When the set is used in this manner, the
earth lead should be joined to the left-hand terminal
nearest the front of the case, the actual circuit being
shown in dotted lines in I'ig. 1.

Neutralising.

To Dbalance the receiver, it is advisable
to temporarily disconnect the reaction con-
denser and to short-circuit the choke marked
H.F.C.1. A signal should now be tuned
in, with the neutralising condenser (N.C)
set at zero. Oscillation will normally be
produced as the two tuned circuits come
mto resonance; the condenser should now
be rotated until this ceases, and after a
trial of several settings, one will be found
which gives complete stability over the
whole tuning range.  1f ditticulty be experi-
enced in balancing, it will Le as well to try
the effect of reversing the frame by turning
it over, as there is naturally a certain
ameunt of interaction between it and the

The H.FE, trans-

former

H.F. transformer, 1n spite of the fact that the disposition
of the parts in the case is such as gives the maximum
possible separation.

Wireless
Worlld

505

When the operation of balancing is completed, the
reaction condenser may be re-connected, and its use will
be found extremely useful in bringing up the strength of
a weak signal.  When maximum response is desired, it is
possible to still further increase sensitivity by moving

/

Fig. 6.—The wooden framework. The lower compartiments are
for the accommodation of accumulator, phones, and H.T. battery.

the neutrodyne condenser slightly away from the position
giving a perfect balance.

The receiver, as described, has a wavelength range of
from 250-3550 metres, and under moderately favourahle
conditions should give comfortable 'phone signals from a
main broadcasting station up to a distance of forty miles
when operating on the frame alone. Naturally, a very
great increase in range will result from the connection of
even a moderately efficient aerinl-earth system.

It should not be forgotten that even a small frame
aerial, such as that described, is distinctly directional,
although this effect is most marked about the position
giving minimum signals.

Adding an Amplifier.

Should it be desived, at times, to operate a loud-
speaker, it may be uscful to know that a simple single-
valve transformer-coupled L.I. magnifier may be con-
structed for fitting into the compartinent normally occu-
pied by the H.T. batiery. This unit should he pro-
vided with two L.T. leads for connection to the common
accumulator, and a positive H.T". lead, as a higher anode
voltage will be necessary for the extra valve. The
"phone terminals of the receiver are connected to the input
of the amplifier, which, needless to sav, should include
a grid hias hattery.

LIST OF PARTS.

Variable condensers, 0-0005 mfd. (Bowyer-Lowe).
Variable condensers, 0-00004 mfd. (Igranic M icra).
H.F. chokes (Cosmos).

Filament rheostat (Igranic Pacent).

Fixed condenser, 0-001 mfd. (Dubilier).

Fixed condenser, 0-0003 mfd. (Dubilier).

! Fixed condenser, ! mfd. (I.C.C.).

L e B R A Y

Approximate cost, including casc, but excluding valves and batteries - -

l

1

2 Valve holders (Benjamin).

1 Ebonite panel, 18in. x fiin. :
1 Ebonite tube, 3in. X 2in. dia.
1 Grid cell (Burndept).

1 Grid leak (Dubilier).

1 Suifcase (Gamage).

Wood, presspahn, wire, terminals, screws, ele.

"
Yin.

£5 158. od.

WWANV. americanradiohistorv. com
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A Review of the Latest Products of the Manufacturers.

THE VALVE SWITCH.

A new multi-contact switch of novel
and intricate design has recently been
placed on the market by The Burner

“BICO

Insulator Co., of Woolwich, London,
S.E.18.
The specimen submitted was a four-

position switch intended for introducing
in the eircuit stuge hy stage the L.F.
wnplifiers of  a  multi-valve receiver.

New multi-contact switch for controlling
the stages of a valve receiver-amplifier.

Attached to a small platform which is
raised from the main panel are three
spring conticts making contact with a
brass segment which 1s attached to a
simall cbonite disc on the switeh spindle.
This purt of the switeh is inteuded for
controlling the filament circuits. Other
sets of coutacts are arranged on the base,
and are brought into operation by a
guide piece which is atfached to the
spindle, and also a contact which is
attached to the revolving disc.

The switch is complicated in its con-
struction, yvet the high class workman-
ship, which more resemibles the standard
of a firm of watch makers than a wire-
less  manulacturer, ensures reliable
working.  The spring plates are of
German  silver, finished bright and
tipped with silver where necessary to
ensure good contact.

The panel area occupied is about
24in. x25m., and the depth behind the
panel is a little more than Ilin.

The cxperimenter will find many appli-
cations for this useful component for
controlling circuits carrying either audio-
or radio-frequency currents.

0000

GEE HAW DIAL

Instruinent. dials incorporating some
form of reduclion gearing are produced
in great variety.

The earlier types

A 32

usually embodied a

tratn of pinions, but flequent]y possessed
the serious defect that backlash was pre.
sent between the operating knob and the
instrument spindle. Backlash is usullly
overcome by employing friction gears in
place of toothed wheels, but in the Gee
Haw dial, obtainable from Kotherme!
Radio Cmpor ation of Greut Britain, Ltd.,
24.26, Maddox Street, Regent Street,
~L0nd0n W.1, an entirely new principle
is dd()pted

Under the dial is to be found a pair of
serrated dises A and B, one having 99
grooves and the other 100. The fine con-
trol knob D carries an arm which in
cotating presses the serrations of the
upper disc into mesh with the under one.
Were the two discs to possess exactly
the same number of serrations no rotation
would bLe produced, but as they do not
exactly coincide a slight movement is
obtained when the two dises ure pressed
into coutact. Thus the under dial will
rotate by a distauce of one hundredth
part of a rvevolution for every complete
turn of the fine control knoh

‘Il

Reduction gearing in the Gee Haw dial

is obtained by forcing inte mesh two

serrated discs, one carrying 99 and the

other 100 notches, producing a reduction
gearing of 100:1

This system is entively free from back-
lash, and as a %h«']ltly imperfect fit is
obtained between the two serrated dises,
owing to slight difference in size of the
grooves it witl be apparent that the two
plates are held firmly together. The
dial is probably one of the most ingenious
svstems of reduction gearing vel devised.

0000

THE PARAGON CONDENSER.

A useful series of small fixed con-
densers is included among the speciali-
ties of The Paragon Rubber Manufac-
taring Co., Ltd., of 75a, Camden Rd.,
London, N.W.1. Mica is employed as
the dielectric material, and the form of
construction adopted prodnces a  con

wivw: americanradiohistorv:com

denser which will retain its corrvect capa
city value indefinitely.

The condenser proper is completely
sealed in a moulded case, the iusulating
material being actually formed around
the condenser, and the connecting screws

The plates of the Paragon fixed condensers
are totally enclosed under pressure in a

moulded insulating case. The capacity
value is unaffected by external conditions.

held in
rotating by
moulding.

aud prevented from

posilion
bedded in the

being

The King Filament Rheostat.

With reference to the description of the
King Filainent Rheostat on p. 299 of our
issue of Fehruary 24th, we regret that a
mistake occurred which has been hrought
to our attention by the importers, Gaston
L. Marbaix, Ltd.

The King Rheostat employs one hole
h\mg, arrd the statement that this form
of attachment had been abandoned was
therefore erreneous.

c0o00O0

A Sign of Prosperity.

J. Hydelmann and Co., who are the
sulc agents in this eountry for the well-
knowu “ N. and K.” loud-speukers and
headphones, and also for the * Baltic”
T.ow-Loss Coils, report that expansion of
hnsiness has necessitated a removal 10
larger premises.

The company's new address is 12,
Chapel Street, Tore Street, Londou,
E.C.2.

0000

New Showrooms.

The Midland Radioteleplione Manufac-
turers., Ltd., of Stourbridge, have opened
T.ondon showrooms nnder the title of
‘ Mellowtone,” at Triumph House, 189
and 191, Regent Street, W.
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SAVOY HILL TOPICALITIES.

Transatlantic Relays.

It miust not be assumed that beciuse
dance music from Schenectady (WGY)
was relayed to all B.B.C. stations from
Keston laust week with fuir success. a
similav transatlantic transmission will Le
a regular feature of the Tuesday evening
programmes in  future. The B.B.C.’5
arrangement is that Keston will endeavour
o receive the music broadcast Ly WGY
on Tuesdays for experimental purposes.
If the quality is sufficiently good.. this
dance music may occasionally Le relayed
to B.B.C. stations; Lut in anv case it
will not figure as un item in the piro-
grammes, at any rate until the quality of
reception is greatly improved and there is
less uncertainty about reception. In the
meantime a specially designed super-het.
set, with eight valves, is being used ior
these experiments at Keston, and im
provements in the apparatus will be made
from time {o tine.

ovoo
An Experiment that Failed.

By the way, these transatlantic experi-
ments are not always arranged at the
most convenient times for those who are
espected to take part in them. For
mstance, on Saturday in Easter week an
imtimation was received from a prominent
American film concern that a cinemu stav
would broadcast on Easter Sundav on
short wuaves for the benefit of British
amateur experimenters, who were invited
to ask any cuestions they liked by wire-
less, and the lady would reply. Owiug
to the short notice, it was impossible 1o
get in touch with many amateur experi-
menters, and, in addition, a number of
the more prominent amateurs were on
holiday. This radio interview could have
been made to yield some interesting Press
material.

0000
Alteration of Wavelengths.

The mwain fact that emerged from the
account hroadcast by the Chiel Engineer
to the B.B.C. of what happened at Geneva
in Mavch is that listeners received
renewed assurance that no revolutionary
change is to be made in broadeast wave-
lengthis so as to render existing wppara-
tus obsolescent. If any British stations
comte down to 250 metres, little, if anv
incouvenience should be experienced by
listeners, as most receiving sets can be
tuned down to that wavelength or even

tuned up to 550 metres if occasion de-
mands.  Any expansion of the waveband
helow 200 metres is improbable. T ex-
pect, however, to find some relay stations
working on duplicate wavelengths in the
coming summer, and changes. generally
speaking of no considerable mggnitude.
being made in the wavelengths of some
main stations.  One has heard a wild
rumonr that Britain is to lose a station
under the Geneva scheme. It is untrue.
oocCoOo

A Broadcast from Bridgwater.

Bridgwater claims to be the oldest
borough in (ireut Britain, and to com-
memorate the grauting of its charter in
the vear 1200 a.p. a special ceremony is
Leing arranged for June 26th. This will
consist of songs and other nwsic and an
account by the Mavor of how the charter
was obtamed. The ceremony will be
broadeast from 5XX.

co0Co0

Making Talks Interesting.

The Education Department of the

B.B.C., while it must always remain a
target for criticism, inasmuch as it has
to perform the least populir of broad

By OUR SPECIAL CORRESPONDENT.

casting functions, has at any rate suc-
ceeded in securing as much variety as
possible in the new series of talks begin-
ning on Monday next (April 19th).

[SReN )

A New Schedule.

‘“0Old Trades and New Knowledge ' is
the title chosen by Sir William Bragg.
F.R.S., for a series to be given on every
alternate Wednesday, beginning on April
28th. These talks will be on the lines
of those given by Sir William before the
Royal Institution lust year.

0020
Superstitions.

Quect beliefs of the ancient Egyptians
respecting death, burial, and the after-
life will form the subject of a series of
broadcasts by Professor T. E. Peet,
entitled *“ Ancient Egvpt and the Burial
of Kings,” beginning on April 22nd.
Another feature which merits attention
will be a weekly Spanish talk to be re-
layed from Manchester through the
Daventry station on Wednesdays, start-

ing this evening (April 14th).  These
tatks will be given Dby Me W. F,
Bletcher.

o

RECORDING BROADCAST PROGRAMNDMIES. An interesting adjunct to a broadcast
receiver has been patented in America by Mr. Francis R. Hoyt, who is seen on the

left in the photograph

As will be seen, the device incorporates a gramophona

recording mechanism.

WWWeamericanradiohistorv.com
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Pep and Pepper.

Talks on music, animals. motoring,
agriculture, fiying, and health will also
be included in the series; but the popular
and topical talle will receive its due share
of the programme-time, and care will be
taken to avoid impairing the enjoyment
of an entertaimment programme by the
intrusion of unsuitable matter in the
shape of educational or propagandist
talks. We listeners must, however, re-
member that the transmission of serious
talks is in fulfilment of a public duty and
broadcasting cannot depend upon a con-
stant supply of thrills and stunts, either to
creale or pander to an appetite for sensa-
tion. As an official of the B.B.C. told
me : “ Waning appetites may be stimu-
lated by occasional applications of hot
pepper; publicity is readily obtainable for
stunts; but it might be appropriate to
quote the words of the repentant Bab-
bitt : ‘I somietimes wonder whether we
boosters do not throw too many fits about
pep.” "

Q000

St. George’s (and Shakespeare’s) Day.

On  St.  George’s Day, April 23vd,
which synchronises with Shakespeare’s
birthday anniversary, luncheon speeches,
in honour of the latter event, will
be broadcast from the Town Hall,
Stratford-on-Avon, under the auspices of
the Shakespeare Club. The toast of
** The Tmmortal Memory of Shakespeare ™
will be proposed by the Hon. James Becl,
late Solicitor-General to the United
States of America, and the toast of ** The
Drama” will be proposed by Mrs.
Kendal, supported by Mr. Henry Ainley
and Mr. W. Bridges Adams.

0000

A Programme by the Staff.

The B.B.C. is always on the look-out
for new talent, but only those engaged
in the search can know how difficult is
the quest for suitable broadcasting quali-
ties. No doubt much of the potential
talent is rather at a loss to know pre-
cisely what kind of technical ability is
necessary to success before the micro-
phone; for all such persons the best
practical lesson would be a demonstration
by those whose work it is to engage wire-
less artists.  Members of the B.B.C.
staff have, for instance, shown on one or
two occasions that they possess excellent
voices, and I understand that a proposal
that a special staff night should he given
at intervals has been viewed with favour.
This would be not only a novelty, but, as
1 have suggested, a guide to those with
broadcasting  ambitions.  [What  an
opportunity for the programme critics.—
Eb.]

C000

Aerial Congestion and Signal Strength.
A number of people are experiencing
difficulty in congested districts owing to
the ervection of aerials very close to each
other. One finds in the large towns row
upon row of houses, each with its “L”’
type aerial, and all only a few feet apart.
The result is that when one listener tunes
in his set and settles down to listen to the

A 32

FUTURE FEATURES.
Sunday, April 18th.
Lonpox.—3.30 p.n., Handel Pro-

gramme. 9.15 p.m., C(asano
Octet.

BirMINGHAM.—3.30 p.m., Sterndale
Bennett Programme.

BourxemouTn.—3.30 p.m., Byrd
Purcell-Arne Programme.

MaNcHESTER.—3.30 p.m., The Band
of H.M. Royal Air Force.

Monday, April 19th.

Loxpon.—7.25 p.m., Series: Men-
delssohn (Selected Pianoforte
Works) interpreted by Maurice
Cole. 8 p.m., Chamber Music
and  Poetry :  The Xutcher
String Quartet.

Daventry.—8.256 p.m., Concert re-
layed from HiY\'ersum, Holland.

ABerpEEN.—8.38 p.m.,  The Glass
Panel ”—A Play in One Act by
Arthur Black.

i Newcastre.—10.20 p.m., A Mystery
4 Halt-Hour.
: Tuesday, April 20th.

Loxpon.—8 p.n., Cowboy Songs
and Stories.

BeLrasT.—8 p.m.,
gramme.

CarpiFr.—8 p.m., ‘A Dvorak Re-
cital : Preliminary Note on
Dvorak by Paul Corder. The
Music of Paul Corder.

Mozart Pro-

Wednesday, April 2Ist.

Loxpox.—8 p.m., Another Hour
with Offenbach : Excerpts from
« Barbe-Bleue ”” (* Bluebeard ).

Guascow.—8 p.m;., Popular Con-
cert.

MANCHESTER.—8  p.m.,
Music.

Thursday, April 22nd.

LonDoN.—8 p.m., ‘ Semele”” (first
part)—A  Secular Oratorio by
Handel. Relayed from Bishops-
cate Institute. 9 p.m.,, An
Hour of Humour : Arranged
and  Introduced by Willie
Rouse (‘“ Wireless Willie ).

Biranincuam. — 8 p.m.,  Grand
Opera.

MancHESTER.—8 p.m.. Pat Ryan’s
Orchestra relayed from the City
Hall.

Friday, April 23rd.

Loxpox.—8 p.m., St. George's Day,
1926.  Special Programme In
Commemoration  of  Shake-
speare and St. George.

BourxeEvouTH. — 8 pm, St.
George’s Day Programme.

BeLrast.—8 p.m., St. George’s
Day Programme : Band of the
1st Battn. Durham ILight In-
fantry.

Saturday, April 24th.

Lownox.—8 p.m., Regimental Re-
miniscences :  Arranged by
Amyas Young.

ABeErDEEN.—8.20 p.m., The Bubbles
Concert Party.

Chamber

APRIL r1jth, 1020.

programme, he is often seriously dis-
turbed by marked changes in the
strength of reception, caused by his
neighbours adjusting their sets. In most
cases this is due to the fact that the
aerials are electro-mugnetically coupled;
they may be likened to a numbev of
closed circuits all coupled together.

0000

Fan-shaped Aerials.

When energy is introduced into all
these circuits as 2 whole, the distribution
of current, or signal strength, in any one
circuit will be governed to some extent
by the tuning and damping of the other
circuits.  The trouble 1is quite distinet
from that of interference by oscillation,
and is likely to be the cause of as much
annoyance as oscillation unless remedial
measures are adopted. The remedy is to
ercct one’s aerial so that the greater part
of its length is at right angles to the
neighbouring aerials. A “T,” or fan-
shaped, aerial will often solve the diffi-
culty. The chief point to bear in mind
is to have as little length of wire
parallel to the neighbouring aerials as
possible.

[cHeNeNe)

H.R H. Prince of Wales to Broadcast.
The Prince of Wales’'s address at the
Boys’ Brigade demonstration in the
Albert Hall on May 11th will be broad-
cast at 9 p.m., and will last for ten
minutes.
00cCO

Protection from Lightning.

So much needless alarm would not be
occasioned by the newspaper references to
lightning as a causation of damage to
receiving sets il listeners would only re-
member that the visk of damage is
infinitely small if the aerial is properly
earthed. In various issues of The TWive-
less World instructions from time to time
have been given as to the precautiois
that should be taken; but I am asked by
the officials at Savoy 11ill to repeat here
two little similes, viz. : The aerial is just
a length of wire suspended between in-
sulators. Similar wires, but a good deal
lenger and higher, are used for telephone
and telegraph wires throughout the
country, and yet one never hears of these
wires being struck by lightning, becuuse
the proper safeguards are adopted.
Again, the builders of a high chimney or
church steeple never neglect to attach a
lightning conductor. A lightuning
arrester, such as any wireless dealer sells,
is just as necessary for a recelving set.

[elolele]

Bluebeard.

The potted version of Offenbach’s
famous burlesque ¢ Bhiebeard,” which is
to be included in the London programme
on April 21st, is to all intents and pur-
poses a new item for radio listeners, and
one piece has not heen produced for some
forty years, except in Glasgow three
years ago, when Mr. Frank Mullins, who
is appearing on April 21st, took the lead-
ing part in a performance produced by
Mr. R. E. Jeffrey, now dramatic pro-
ducer to the B.B.C.
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By A. G. WOOD.

OW that the summer is in sight, many of us will

be making plans ‘for our summer holidays, daily

outings, and many of the outdoor attractions which
make themselves felt in the fine weather, With the
advent of the dull-emitter valve, the scope of a portable
wireless set has hecn greatly increased, and it is the inten-
tion of the writer to give a few hints on this subject as
well as a short description of a portable set operated on
the Norfolk Broads last summer.

Results with a Straight Circuit.

The writer, together with two friends, spent a fortnight
last summer on the Norfolk Broads and decided that
wireless should accompany them. Consequently, a special
set was built into a suit case and installed on board the
vacht. The sct consisted of a rectifier and two note
magnifiers (Fig. 1), the first two valves being 2-volt dull-
emitters and the last stage a Marconi D.E.3.  All waves
up to 600 metres and down to 4o metres were available,
but it was found that in actual practice the shorter waves
were not used very much. As regards the broadcast band,
here we were met with disappointment.  Tondon could

Wireless
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RECEPTION AFLOAT.

Some Holiday Experiences on the Norfolk Broads.

The portable se! is
not solely a source
of amusement and
enlertainment.
This yacht, carry-
ing a wireless
receiver  of home
construclion, was
instrumental  in
delivering a distress
call to a holiday-
maker on lhe
Norfolk Broads. . |1

nected up the loud-speaker, and signals of excellent
quality could be heard at a distance of zoo yards over
water.  The aerial then used-—we were sailing at the time
near Yarmouth—was a single wite from the top of the
mast down to the end of the boom. The lead-in wire was
taken trom the top of the mast, down the side, and into a
porthole with the earth wire attached to the metal keel,
as indicated in Fig. 2.

It was therefore possible to keep in touch with the
world whether sailing or anchored. In this

Fig. 1.—The original circuit used for the reception of 5XX.

just be heard, as well as several other stations, but ship
traffic, atmospherics, and the actual strength of the signals
prevented loud-speaker reproduction. This was with an
aerial from the top of the zoft. mast to a tree on the
shore.

By chance a radio dealer in Yarmouth, who was ques-
tioned, mentioned that Chelmsford—nouw Daventry—was
by far the best station to receive. Accordingly ‘we in-
vested in some spare wire and wound up a Chelmsford
coil on an old jam-pot! Tmmediately upon switching on
with headphones on, a station could be heard with that
sort of sound which all amateurs know to be *° good
strength 77 even before tuning in. At this point it was
found that the aerial was not attached ! Upon switching
in the aerial, the operator was nearly deafened by the
terrific signals from 5XX. Overjoyed, he rapidly con-

[ -
h— .= connection it is interesting to relate an inci-
2 o003 mtd .=  dent which occurred at Acle one cvening.
T It was pouring with rain and we were sitting
- ! round the lamp, playing cards, with the
a] L loud-speaker on. Suddenly the announcer
0-001mfd + - stated that he hackan S O S to give, and
3 = — this is what it was: ““ Will anyone know-
2 ing the whereabouts of Mr. on the
g ) yacht last heard of at Acle on the
S Norfolk Broads, please come quickly to tis
brother at Hospital, who is lying
dangerously ill.””  We looked at one
’ \—':l-+ another, and without a word dropped our
g { %_ cards and rushcl'l on deck.. We kne.w the
e g yacht well, having raced with it earlier on

in the day, hut we did not know where she

was Iying. Accordingly we walked along
the river bank crying out the name of the vacht at inter-
vals until an answering voice hailed us. The news was
imparted, and we managed to get the unfortunate fellow
a lift into Norwich, where he could catch the midnight
train to London.

Reflex Reception on 1,600 Metres.

Making use of the expericnce gained last year, the
reader is advised to dispense with all waves but Daven-
try. The extra room taken up by other coils is thus
saved. Use valves of the 0.06 amp. class, now that there
are several excellent types on the market ; this means that
a much smaller accumulator may be used for the whole
time afloat.

Next, a reflex circuit is a practical proposition on the
1,600-metre wave, and will really give some good results.
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Reception Afloat.—
The writer thereforc suggests a circuit \
similar to I'ig. 3. This will be scen to
consist of a high-frequency valve reflexed,
crystal detector, followed by a note nagni-
fier and an optional second note magnilier.
The transformers should be bridged with
o.0005 mfd. blocking condensers where
shown, and, of course, it is possible to cali-

\
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0-0005mfd

0-0005mfd

brate the inductance and capacity in the
anode circuit to 1,600 metres before start-

0'00tmfd

EARTH LEAD IN

n

Fig. 2.—Aerial and lead-in wires and earth connection to metal keel.

ing on the trip. One can thus either dispense entirely
with the tuning condenser or else set it and instal it in
some out of the way part of the set. If the aerial coil
is on the small side and the condenser larger—say, o.oot
mfd—the aerial tuning will alter very little with different
types of antennw, which are likely to be used from time
to time. I'ilament resistances are fitted so that the first
valve only is independently controlled. A small two-way
switch is installed which will cut out the last valve when
desired ; a filament switch for this valve is omitted for
the sake of space, as it is no trouble to remove the valve

LOUD-SPEAKERS OF YESTEKDAY
AND TO-DAY.

* Loud-spealers, their Construction, Per-

formance, and Maintenance,” by

C. M. R. Balbi, AM.LE.E.,, A.C.G.L,
with foreword by Prof. G. W. O.

$

Fig. 3.—A thres-valve reflex circuit suggested by the author.

itself or even lcave it running, since it consumes so little
current. Grid bias is a necessity and may be adjusted
beforehand and set.

It will be seen that such a set can be constructed in a
very small suit case, complete with high-tension batteries
100 volts advised—and all that is needed is the addi-
tion of a small 2- or 4-volt accumulator, aerial and earth
and loud-speaker. Some loud-speakers on the market to-
day are so designed that the owner makes his own horn
and simply purchases the movement. Thus it is possible
to include one of these instruments in the equipment and
install it in a suitable position when necessary.

Rigid Wiring Necessary.

Tn conclusion, the writer cannot over-estimate the en-
joyment obtained from such a set, either afloat or in the
country ; but let him give one word of warning. Be care-
ful, in making the set, to use the hest material; solder
all the joints carefully and well. use stifi wire for connee-
tions, and give the set a test under approximately the
same conditions you expect to encounter. By so doing
one minimises the risk of a breakdown in some remote
part of the country, far from soldering irons or repair
shops.

"""""""""""""""""" :  under three main heads: Electro-mag-

netic systems ; semi-conduetor and friction
types; miscellaneous. It is in the latter
group that the widest field for research
is to be found. The author writes:
“From the miscellany of hali-tried ex-
periments it is probable that the perfect

Howe, D.Sc., M.LE.E., pp. 96 with
57 illustrations and diagrams. Pub-
lished by Sir Isaac Pitman and Sons,
Ltd., London.

The raucous-voiced loud-speakers of the
early days of broadcasting, which bel-
lowed forth unmusical sounds in nasal
tones, undoubtedly deterred many intend-
ing listeners from purchasing receiving
sets, and it soon became apparent to
manufacturers and experimenters that one
of the most important problems to be
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tackled was the reproduction of sounds
in a manner that does not put too severe
a strain upon the imaginative faculties of
the listener or the well-known ability of
the human ear to disregard a certain
amount of distortion.

In his interesting survey of the subject
Mr. C. M. R. Balbi first defines the essen-
tial features of a loud-speaker as intensity
of reproduction and accuracy. He then
proceeds to outline the great improve-
ments effected in recent years and to
describe the standard types, classified

loud-speaker of the future will be evolved;
anyhow, these models show promise while
the limitations of the more familiar types
are, alas! too well known.”

The conclnding chapters deal, in a
simple manner, with testing, public ad-
dress systems, and general advice to
intending purchasers. A useful table of
notes gives a list of all the standard
makes, with brief remarks on their con-
struction and suitability for rooms of
difierent sizes, and a short summary of
faults and their remedy.
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, * The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

INTERFERENCE ON SHORT WAVES.

Sir,—With reference to Mr. A. E. Livesey’s complaint of
interference by commercial stations on the 30-40-metre band, 1
fear he does not realise the importance of these waves, and
the great compliment that has beeir paid to the amateur in
allowing him the temporary use of this valuable band. Such
stations us PCLL are showing us that efficient commercial ser-
vice is possible gn these waves, and are no doubt carrying out
experimental work of great importance ; and, personally, 1 find
it of great interpst to receive spark transmissions from ships
at Hong Kong, remembering that their normal range on 600
metres is only a |[few hundred miles.

I may also point out that the wave band allotted by the
I.A.R.U. for the Inter-Continental tests of amateur stations not
in Burope extends only from 43 {o 35 metres. I have ravely
heard a commercial station in this band, while most of the
Ttalians are below 35 metres, although there are some very
bad offenders.

The terms of niy licence gives me to understand thut the nse
of 45 and 23 metres by British amateurs is only a temporary
concession, liable to withdrawal at any time, and I shall not
be surprised if eventually we amateurs are agrin forced to
descend to the comparatively unknown ‘“short waves,”

London, N.W.8. AL F.J. SAMUEL (5HS, I.LA.R.T.).

Sir,—Mr. A. E| Livesey, wlo writes in your issue of March
24th, should also have joined the R.S.G.B. (T. and R.), and
then he would have known that BYZ and BYC on 35 metres are
not commercial stations !

My grouse is with the “ham ” who sends CQ about 20 times,
with the merry lagd who finishes off with K.K. and forgets his
call sign, with the key-tapper who calls a foreign ““ham’’ and
gives loth call sighs at least twelve times and the intermediary
onec! Still, though only a short wave receptionist, I find lots
of fun in it.

Your correspondent, Mr. Meissner, regrets that his QSL cards
do not always get (QSL’d; well, neither do mine, and although
I use a printed capd, I have sent out 45 of these to countries
outside Great Britdin that have not been QSL’d. Still, perhaps
they were not delivered, and even if thev were, perhaps the
“hams” are not interested to know that I've heard their jolly
old signals.

W. H. TALBOT-SMITH, A.R.R.L.,, R.S.(iB. (T. and R)

Coventry. :

EXPERIMENTERS AND THE PUBLIC.

Sir,—Without wishing to doubt the disclaimer of 6LB, 6LL,
57G, in your issuel of March 3lst, I think it is possible tha
they may, without knowing the fact, be upsetting a ¢ super-
het ” some 200 yards away by means of a sub-harmonic. Here
I have several times read stations known to work only on
180+10 in. on a superheterodyne setting at abont 2LO’s wave-
length.

May I in this comnection repeat a story I once told to
2LO’s microphone. | A crystal user complained bitterly of
interference from a multi-valve set in the same bLlock of flats.
He was advised to| call on its owner in a conciliatory spirit,
He went, and his report on the result can be put {thus: ° He
turned out to be a decent man. We tried many experiments
and nltimately traced the trouble to a fault in my own set.
We are now great friends.”

I suggest the moral of this story to the above thiee trans-
nmitters. Let one transmit in his normal way and the other
two make the 200-yard jowrney and ask permission to listen
in on the latest American superheterodyne. Even if my theory
proves incorrect the superior knowledge of the two nmay help
the other man to work his * superhet ™ more profitably, ané
I hope that once again the report may issue :

““We are all now great friends.”
Eunrl's Court, S.W.5. J. H. REEVES (6HQ).

Sir,—With reference to the letter from Mr. C. W. Railton,
and the further correspondence in vour issue of March 3lst,
vegarding amabeur pransmitters, Mr. Railton is apparently
unaware, when he pleads for further restrictions on the long-
suffering amateur, that it is only out of consideration to
B.C.L."s with unselective veceivers like his own that the
amateur transmitter refrains from working his apparatus during
programmes from the British stations.

When asking for further vestrictions, My. Railion and his
sympathisers should remember that the transmitter’s licence
allows him to transmit at any time- during the twenty-four
hours, and his indignation should be replaced by a feeling of
gratitude lo those who, from a sense of courtesy, make the un-
written law which allows others with unselective receivers to
enjoy their programmes with the minimum amount of inter-
ference, E. C. CHIDWICK (50W).

Clapton, E.5.

Sir,—As a long-standing reader of your
as well as being a B.C.L, mav I protest against
the attitude of certain correspondenis with regard to
experiments of amateur transmitters. To me, as well as
to many of my friends, these amateur transmissions have for a
long time been of the greatest intervest. If such keen, genuine
well-qualified experimenters (1s 1 know personally muny of
them to be) are hounded off the ether commpletely, what scope
1s left for research except solely through professional chanuels
(which I shadder to think of}.

Many B.C.L’s go so far as to report on transmissions in
such detail as to he of material aid to experimenters: are
these to be included in the category of the ** suffeving public >’ ?
After all, what is most desirable in our hobly is co-operation.
Then this prodigy of the sciences: will muke its well-merited
progress as the other sciences ave doing.

Therefore let the experimenter yetain what little freedom
he has left, and ““ shake the ether ” in the interests of man
kind. A. D. NARRAWAY.

Barringtou, nr.

valued paper,

Shrewshury.

Sir,—~Iu my humble opinion it should be merely a matter of
give and take. Both the B.C.L.’s and transmitters have their
duds. I know the old gramophone grind is terribly boving;
in most eases it is not good enough to listen to with interest,
and generally is of no experimental value, If an experimenter
is really testing anything vwew as regards music broadcast, I
should imagine he would use real music, not bottled stuff,
as there is' a certain wmount of distortion with the average
gramophone before one stavis. It was all right in the old days
before broadecasting. but to-day it is like eutering an old
penny-halfpeuny evele for the Tourist Trophy. Moreover, the
few that do this sort of thing throw a bad light on the vast
majority of amateur transmitters, wlo are so conscientious in
their work that they cause no interference, and consequently
the average B.C.L., never gets to hear anything about him,
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On the other hand, the B.C.L. could use a little move dis-
cretion before shouting too much about the poor amateur
transmitier. If they were to study the art of selectivity a
little more“they would be able to listen to any jolly old station
they like without any interference from the amateur. I think
that the chief interference on the broadcast band is oscillation,
commercial Morse, and—broadcasting itself.

Before I close 1 should like to make a little appeal to
B.C.L.’s. Please don’t blame us ‘‘hams’ for everything in
the way of interference. From my own unfortunate experience,
if there happens to be any during broadcasting, and a man
with a call sign lives round the corner, well, he gets it in
the neck. When the Southern Railway commenced their
elevated electric service im this district, I was actually blamed
by some for the wonderful machine gun chatter caused when
a train passed by. I often get a message passed to me through
my sister or brother (but very rarely to myself direct) asking
me to stop oscillating on 2LO, ete., etc.—all this when my
broadcast set cannot oscillate and my transmitting experiments
are practically always of the laboratory type.

My advice to all concerned is—B.C.L.’s Jearn a little more
about radio, and transmitters reduce the gramophone stunts
and really experiment. S. W. BUTTERS (5VU).

West Croydon.

Sir,—In view of your editorial in the issue of March 3lst
concerning amateur transmitters, T beg to call your attention
to the case of one in the London district.

Unfortunately I do not possess a wavemeter at present, but
on a fairly selective set with a tuned H.F. stage in which
an alteration of 5° of the A.T.C. will cut 2LO down to about
10 per cent. his signals are loudest at precisely 2LO’s tuning.
He broudcasts gramnophone records on Sundays from 6 to 8
approximately—at least, that is the only time I have heard
him—and invites listeners to call at his address, which he gives.
This address is a wireless shop, outside which is an enormous
loud-speaker, aud, if one may judge by the noise, the owner
of the shop can never even have heard of grid bias.

Incidentally, why are experimental transmitters always re
ferred to as amateurs? DProbably ninety per cent. of them are
engaged in some way or other in the perfectly honourable
trade of electrical engincering, of which wireless 15 surely a
branch, or else receive money for writing articles on wireless
in the semi-technical Press. Admittedly, the majority of these
persons pay for their apparatus ont of their own pockets, and
carry out their experiments in their spare time, but if they
stumbled on some new discovery would they not patent it rather
than present it to the world?

In these days, when the trade of *“ amateur sportsman is
so much more paying than that of professional, let it be the
aim of ull experimenters to engage in genuiue research, and
let them combine to request the Post Office not to license
« amatenr ”’ transmitting stations for any other purpose. The
unfortunate broadeast listener would then have no grounds for
complaint, as all these ‘‘ ether hogs ” wopld then be eliminated.

Londen, S.E.5. L. P. CLARKE.

1

Sir,—We have noted wilh interest the various letters on the
subject of *“ Experimenters and the Public,” and should also
like to give an opinion. With regard to foreign stations,
these do not transmit for the benefit of * the suffering public
in England. 1f it is desired to listen to these, however, why
not lsten when the local station is on? But with their un-
selective receivers this may prove impossible to many B.C.L.’s,
although we do not think they have demanded this station
to close down. (We may mention here that certain B.C.L.’s
wanted ship transmissions to cease during broadcasting hours.
Evidently broadcasting is more itmportant than lives at sea.)
Then again, B.C.L.’s are not bound to listen to amateurs
when Dbroadeasting is not in progress and criticise their
transmissions.

The amateur has very little time in which to carry out his
experiments, unless he stops up half the night ; therefore,
Sunday is looked forward to by many for this purpose.
Another point is that South-East London alone possesses more
“hams” than any other town in Englond, and yet foreign
stations can still be veceived on a suitable receiver when the
majority of these are “on the air.”
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Lastly, transmission permits are not granted to all and
sundry who apply ; there are years of experience behind every ¢
one of them. These * hams,”’ although in the minority, are
bonded together throughout the world, and are not going to be
trodden underfoot. CYRIL R. WATERER (2HP).

London, 5.E.4. ERNEST F. WITHERICK (2BMA).

Sir,—~On Sunday, March 21st, amateur telephony transmis-
sions were specially listened for on a *‘ straight ” 1-v-1 or 1-v-0
receiver, at various times, as specified below. On all occasions
before 6 p.m. a large number of these stations were transmitting,
and interference due to heterodyning between them, and to
local oscillating receivers was troublesome. Many call signs
were heard, but I prefer not to mention individual transmitters.
Below are given the wavelengths on which these transmissions
were heard. These are approximate only. They were not
checked with a wave-meter, but by means of carefully plotted
calibration curves for the receiving-set used. When checked,
as they very frequently are, against transmissions of known
wavelength, or when used for searching far distant stations
from published wavelengths, these curves have always proved
to be pretty accurate.

Approximate wavelengthis in metres (listening times, 11.0-11.40,
1.10-1.25, 2.10-3.25) : 320, 322, 325, 345, 346, 347, 363, 364, 370,
375, 377, 392, 397, 412, 415, 417, 437, 442, 445, 457, 460, 475, 487.

Some remarks overheard were interesting. One transmitter
complained of the heterodyning that was making reception diffi-
cult. Another stated that ¢ There are about tlarty Manchester
stations working, so it is nearly impossible to tune-in anything
but a carrier.”  Another, transmitting on 475 metres, stated
that he was closing down till 6 p.m., but would be on again then.

Approximate wavelengths in metres (heard between 6 p.m.
and 8 p.m.) : 342, 348, 350, 357, 388, 430, 445, 452, 455.

In a considerable number of cases foreign stations were de-
finitely heterodyned by these amateur transmissions. The last
was heard at 7.32 p.m., the amateur station being situated in
Manchester. Reception was difficult. Foreign stations were
everywhere, and in many cases these heterodyned each other
more or less. Local oscillating receivers were a nuisance, and
towards 7.30 p.m. atmospherics became a bit troublesome. There
was, of course, Morse januning at tines.

The important point is that these results, while certainly open
to criticism as regards a high degree of accuracy in measure-
ment, are surely sufficient to prove that Mr. Maurice Child is
in error in stating that there are very few amateur transinissions
nowadays above 200 metres, at least so far as South Lancashire
and Clheshire are concerned, and, further, that although the
number in operation between 6 p.m. und 8 p.m. was, on tlus
occasion, small in comparison with the earlier hours, there is
clear evidence that Mr.. Railton’s complaint may have some
justification, and at least cannot be summarily dismissed as
unworthy of serious consideration.

It is perhaps worth mentioning that between 6 p.m. and 8 p.m.
the operator of an amateur transmitting station working
““duplex ”” with another amateur, on i wavelength of about 455
metres, was discussing the question as to whether their trans-
Imissions could be interfering with the reception of broadcasting.

J. H. S. FILDES.

Llandudno Junction, S.0., North Wales.

BROADCASTING PHOTOGRAPHS.

Sir,—I have been particularly interested to read your ex-
cellent description of a simple appavatus for the transmission
of photographs by radio.

I note that reference is made to a novel method of coating
a copper plate with a non-conducting filn, using the high lights
as relatively conducting portions of the picture. This method
was fully patented by myself and put into use many years
ago. The patent was originally secret, the number being 1117
dated 19/1/18 M.I.D. Sec. Ptnt. No. 58.

1 do not for a moment suggest that improvements have not
been achieved, but my claims at the time were specifically in
reference to this particular method of transmission, and, in
justice to those who assisted me during my experiments, it
would seem courteous that some reference should be made to
these facts. A. M. LOW.

Bedford Park, W.4.
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BELOW 100 METRES ON A FLEWELLING SUPER.

Sir,—Among the great variety of receivers evolved for short
wave reception the Flewelling super-regenerative circuit has re-
ceived scant attention.  Yet this circuit, too often regarded
as a ‘* freak,” is eminently suitable for short wave work. I
should therefore like to describe the short wave receiver I use
and to mention some of the excellent results obtained.

Th circuit used consists of the modified Flewelling, in which
only one lavge capacity fixed condenser is used.

Certain slight modifications have been made to facilitate short
wave reception, but, taken as a whole, the circuit is of the
standard Flewelling type.  The components are mounted on an
ebonite panel 39in. x 10in., this size ensuring ample spacing of
parts, a most important factor. The coils used are mounted on
ordinary ¢oil plugs, and are of the hasket weave type, made of
No. 18 d.c.c. copper wire. The values used are :—Aperiodic
Closed

By reference to the

aeriul coil, tightiy coupled to closed circuit coil 2 turns.
Reaction 8 turns.

cireuit coil 7 turms,

Y

8 TURNS

. R

P
TURNS

J

Flewelling circuit adapted by Mr. Chapman for very short waves.

circuit diagram ii will be seen that the reaction is tuned with
a 0.00025 mf. variable condenser, the closed circuit coil being
tuned by a 0.0005 mf. condenser. 'These condensers are of
the low loss square law pattern. A Lissen vernier condenser
provides the fine tuning so essential in short wave work.

In place of the usual 0.006 mf. fixed condenser for super-
regeneration a 0.CL mf. fixed condenser is used, as it has been
found to give hetier resalts. An ordinary type valve holder is
used, althongh an anti-capacity type would be better. A Burp-
dept dual rheostat gives fine filament control, and a Marconi
D.E.5b valve 1s uvsed. The grid leak is variable, and the ad-
justment of this is wvery important if the correct Flewelling
effect is to be obtained.

In many cases it will be found that an carth connection can
be dispensed with. To operate this receiver the reaction coil
and closed circuit coil are closely coupled until a shrill whistle
is heard.  This is the Flewelling effect, and unless this is heard
the advantage of the Flewelling circuit will be lost. This
elfect can be controlled by the reaction condenser. Searching is
then performed with A.T.C. and vernier.

The resulls obrained with this ecircuit have surpassed all
expectations.  The range covered is 150-30 metres, and over
200 amateurs have been logged during the last six months.
French 8PX, 8AR. and American 2AFM have been received at
great strength.  In short, the results on C.W. are all thut
can be desired. On_telephouy 287 (45 metres) has been
loudly heard at Scuth Norwood on the single valve.

Most of these results have Leen obtained on a very poor
aeriul, and when a better can be erected letter results still
are expected.  There -s endless room for experiment on
the lines of the Flewelling gircuit, and the writer would be
glad to hear of results from other experimenters. To those
who try this circurt [ say ““gond luck and signals R9.”

East Croydon, B. THREADER CHAPMAN (2BHW).

4 DAVENTRY HARMONIC.

Sir,—Whilst trying out coil combinations to rece.ve the
Rughy-New York telephony, I stumbled across, presumably,
a lharmonic of Daventry, on about 8,000 metres. The strange
thing to me was that reception was both stronger and purer
thau on the corvect wavelength tuning. This latter [ get
best with a 200-turn coil, tuned by a 0.001 series condenser
on the uerial side, with reaction, 250-turn coil also condenser
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tuned. The harmonic tuning was with a 750-turn coil in the
aerial, all other values identical with the 1,600-metre tuning.
I found the havmonic tuning much sharper and more satisfac-
tory in every way. It would be interesting to learn what
others have experienced in this direction. I get the Rughky-New
York telephony strong and clear from both stations, with a
600 turn coil in the aerial circuit, and all other values as
above. I find that it is necessary to couple fairly close, to
oscillate freely, and then gradually 1o work out the distortion.
Eventually T get the speech equally as clear as any of our
own  broadeasting. New York reception is occasionally
stronger than Rugby. The set used is a detector and two
L.J. combination. E. G. GRINDROD.
Windy Gap, Aughton, nr. Ormskirk.

IGNORED (SL CARDS.

Siv,—In The Wireless World of March 24th issue I notice a
letter from Mr. Meissner (DEQ122) with regard to QSL cards,
and so worded that one must assume that the British stations
mentioned are those guilty of not replying to reports.

As my call-sign is mentioned, I must point out that all re-
ports sent to e are answered, and this is the case with all
“Gi " stations. We are all new stations, and this is one point
that we ave all agreed upon; I am not speaking officially for
Ulster transmitters, but from a personal knowledge of- their
views.

I have had no report from DEO0122, and I must assume that,
like many Continental amateurs, he sends reports via the
* Journal des 8,”” or some other paper. The papers hold the
cards until they are applied for, and unless one is a subscriber
one does not know that cards are waiting to be claimed. This
means, tlen, that the stations concerned will be accused of
shirking what is an obvious duty.

I was a listener to short wave signals for some time before
I began transmitting, and found that approximately 959, of
the British stations veplied.

Cards for British stations should be sent to some British
journal or amateur. , If any station in Northern Ireland is henrd
but QRA is unknown, I shall be pleased to forward reports
where possible.

It may be imposing on vour kindness to add anything further
to the letter, Lut I must add the “ grouse’ of this station to
that of Mr. Livesey about the commercial interference on the
amateur wavelengths. 1 need pot say that with amateurs
attempting to carry on tests while BYC is transmitting, the
situation is impossible. Mr. Livesey says that BYC is on about”
33 metres. I have lieard BYC on six different wavelengths in
that region simultaneously and on spark—yes, and this is 1926 !

I should be very pleased to hear from listeners or transmitters
who couid arrange a schedule with me for carrying out tests
on fading.

Thanking vou for the space and ;nformation that you extend
to the short wave enthusiasts.

T. P. ALLEN, B.Sc. (Gi 6YW).

9, Avdgreenan Drive, Belfast.

Sir,—With reference to the letter from E. Meissner regard-
ing transmitters who do not ackuowledge QSL cards, I would
say that, while quite agreeing with the practice of sending
reports, so long as thev are detailed or contain useful informa.
tion, I think that there is another point of view, Lately I
have veceived many QSL cards, amongst them being several
worded more or less as follows : ““ Y1 sigs received last Sunday
after noon. Were you working? Yr QRH about 457 My
receiver, elc. Pse QSL.” Such reports are of no use
to anyvone (except the CLP.0.), and unless B.C.L.'s can do
something better they must expect to receive scant attention,

I should, however, like to add that I have received some
very valuable data from B.C.L. reports, which I have been
very pleased to confirm by means of a QSL card.

An excellent article ou ¢ Pse QSL Card > appears in the
Mareh issue of “ ().8.7." which might be read and followed
by transmitter and B.C.L. alike—to the profit of both.

“Picture galleries ” cost mouey, and many a transmitter can
ill afford to pay for the decoration of other men’s walls when
he gets no return for his money, ‘‘ Give value, and you'll get
it returned’’ might be a good QSL motto.

G2ZC. (T. and R. Sect., R.S.G.B.).
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Methods of Tone Control.

Can you indicate to me broadly the prin-
ciples upon which tone control devices
operute ? J.M.L.

When an orchestral piece, for instance,
is broadcast a correct musical balance is
effected by the conductor of the
orchestra, and if we possessed a perfect
transmitter and a perfect receiver so that
all the musical frequencies emitted by the
orchestra were transmitted, amplified- and
reproduced by the loud-speaker exactly as
they were produced by the orchestra, then
there would be no need of tone-control de-
vices, except to tulfil the desires of those
listeners who felt that they could improve
upon the efforts of the condnctor of the
orchestra. Unfortunately, in tlie first
place, the amplifying appavatus between
microphone and transmitter does not
faithfully preserve the musical balance de-
livered to the microphoune, and so certain
corrective devices have to be introduced
so that the actual modulated energy
radiated from the transmitting aerial is
. faithful reproduction of the musical fre-
quencies delivered to the microphone.

In a receiver-amplifier distortion is
introduced, due to uneven amplification of
the various musical frequencies. If, for
instance, the detector valve is followed by
an L.F. transformer of inetficient primary
impedance, the lower musical tones are
seriously under-amplified. and in the case
of the very low musicul freqaencies. no
amplification takes place at all. Tt is
quite impossible to insert any device in
the second stage of amplification which
will recapture the lost frequencies, al-
though if they are amplified sufficiently
to reach the svcon% stage, then we may
insert a corrective device to balance mat-
ters up by deliberately shunting away
some of the higher musical frequencies so
that after passing this second stage the
balance hetween the lower and upper musi-
cal frequencies is more or less equal.
This is, however, a very inefficient manner
in which to bring about the desired re-

BOOKS FOR THE
HOME CONSTRUCTOR

Issued t» conjunclion with * The Wireless World.”

¢ THE HOME CONSTRUCTOR'S
EASY-TO-BUILD WIRELESS SETS,"”
by F. H. Hav~gs. Price 1/6 net. By Post, 1/q.

# TUNING COILS AND METHODS OF
TUNING,” by W. James. Irice 2/6 net.
By Post, 2/10.

¢« HOW TO BUILD AMATEUR VALVE
STATIONS,” by P. R. Coursev, B.Sc
Price 1/6 net. By Post, 1/8.

“«THE CONSTRUCTION OF AMATEUR
VALVE STATIONS" by Alan L. M. DoucLas.
Price 1/6 nct. By Post, 1/8.

« THE HOME CONSTRUCTOR'S
WIRELESS GUIDE,” by W. Jamcs. Price
3/6 net. By Post, 3/9.

“MAST AND AERIAL CONSTRUC-
TION FOR AMATEURS,” by F. J.
AnsLev, AM.1.C.E. Price 1/6 net. By Post, 1/8,

Obtainable by post {remitlasice with ovder) from

ILIFFE & SONS LIMITED,
Dorset Ilouse, Tudor St.,London E.C4,
or of Booksellcrs and Bookstalls
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“The Wireless World "’ Information Department
Conducts a Free Service of Replies to Readers” Querics.

Questions should be concisely worded, and headed * Information Department.” Each
separate guestion must be accompanied by a stamped addressed envelope for postal reply.

sults, because in any case the lowest musi-
cal [requencies are lost altogether by the
primary of the first transformer. It is a
far better plan to manage to have a suit-
able transfornmer in each stage so that all
musical frequencies are as far as possible
brought to the output circuit of the first
valve, and then we can apply the little
correction which is necessury.

It should not Le forgotten that even
when using a transformer with the high-
est primary impedance that can le ob-
tained after the customary high-impedance
detector valve, it will be usually found
that the lower musical frequencies arve still
not amplified to the same exteunt as the
middle range of musical frequencies,
whilst, on the other hand, the use of ve-
action tends to emphasise the lower fre-
querncies,

Possibly one of the simplest and most
effective means of halancing up discrep-
ancies in the amplification of the lower
musical frequencies is to make use of the
choke filter circyit illustrated in Fig. 2,
page 953, of the Dec. 30th, 1925, issue of
this journal. Tle first precaution to be
taken is to use a choke with character-
istics suitable for working in conjunction
with the output power valve. Now, if
we find that the higher musical frequen-
cies are too predominant, we can
effectively shunt some of theni away by
means of a small condenser in pavallel
with the choke, these frequencies passing
through the condenser instead of setting
up voltages across the choke by virtue of
the fact that the condenser offers less im-
pedance to their passage than does the
choke.

If on the other hand, due, perhaps, to
the use of considerable reaction necessary
to bring in a distant station, the lower
tones are too predominant, this can be
corrected by lessening the capacity of the
coupling condenser between choke and
loud-speaker. A good arrangement is to
use a number of large condeusers in
series, and arranging a stud switch sp
that more or less of the condensers could
be brought into scries. An alternative
arrangement would be to use a number of
simall condensers with a special type of
switch arranged to place more or less of
them in parallel as required. The effect
is the same in any case, namely, to
““lose '’ a certain amount of the too pre-
dominant Jower frequencies by lessening
the capacity and so raising the impedance

WWW-americanradiohistorv com

of the coupling condenser to the passage
of the lower musical frequencies.

oooO0O

“Reflex ”” or *‘Reaction.”

Tteecntly perusing some *“wireless notes”
e a day journdl, I came across the
expression **low-frequency reaction.”’
As [ have olways understood thut in
the ordinary singe-valve regenerative
set it is high-frequency energy which
is fed back into the grid circuit of
the valve from the plate circuit, I
shall he glad if you can crpluin the
meaning of this term. HH A

Tn the ordinary single-valve set em-
ploving a reaction coil we obtain an in-
crease of signal strength by feeding the
magnitied H.F. energy m the plate
circuit back to the grid circuit. It
would appear, then, that the ord

“ reaction”’ or ‘‘regeneration’ implies

the feeding back of Aigh-frequency

enevgy. As the term is generally used
this is so, of course, but a moment’s
thought will make it abundantly clear
that it would also be possible to feed back
low-frequency energy from the plate
circuit to the grid civcuit of the detector
valve by the simple expedient of con-
necting the primary of an intervalve
transformer in the plate circuit of the
detector valve, the secondary being con-
nected in the grid circuit. Such an
arraugement is nothing more or less than

low-frequency reaction, and is used in a

large number of receivers, although such

ircuits are more usually referred to under
the name of ““reflex’’ or ““dual ”* circuits.

Strictly speaking, of course, there is no

reason at all why the ordinavy single-

valve reaction should unot be termed a

““reflex - circuit, since energy is ‘‘re-

flexed ” or thrown back again into the

plate circuit,  Usually the terms *‘re-
action,””  ‘‘ regeneration,”” or ‘‘retro-
action”’ are applied to those circuits
where the energy fed back is high-
frequency energy, whilst the term *‘re-
flex cireuit,” or ‘‘throw-back circuit,”
are applied to those circuits in which the
energy fed back is at low frequency,
although this is only an arbitravy
arranzement adopted by general custom
and consent, and, strictly speaking, the
words are all synonymous, since no pre-
fix or suffix is attached to them to indi-
cate specifically the frequency of the
reflexed ”’ cnergy.
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themselves that they

CRITICS OF RUGBY POLICY.

T could hardly have been expected that the Post Office
wouldd escape from criticisin, from one direction or
another, In councction with the establishment of the
Rughy station, and the .remarkable efficiency of the

concerned with the development of beam stations, whilst
his company has no share in the control of the prin-
ciple of “‘ side-band *’ telephony, which has made trans-
atlantic telephony possible.  The Post Office has made
it abundantly clear that the transatlantic telephony trials
which they are now conducting are in the nature only of

tat] ‘ ‘e heen pro experiments., : 3
station seems to have n pro- - 8 - 53 periments. At the time Rugby
vocative of stronger expressions ol 3 . = e 1 station was put in hand there was
dissatisfaction than would prob- ¢ CONTENTS. no system of long-distance tele-
ably have hbeen the case if the ¢ ract. ¢ phony except that which the Post
station had been less successful. z Eprrorme Views 575 ¢ Office decided to adopt, nor has
But the mox  remarkable oElt ¢ Nkox Waveuerer _ . 576 3 1his. state  of affairs  changed
bhurst against  the Post  Office ¢ By A. P. Castelluin. { during the several years that
policy which has vel come to our ¢ Reapers’ Noverrins ] 580 $ Rugby has been under consiruc-
n‘n?h(‘e cnmanates h;om .\L‘. 18 I'.. ! Onservarton or Fapee Frercos . 581 1 t|on., 0 that tl}e only alter-
Iisk,  the managing director (.;f $ By Prof. E. V. Appleton §  nmative  to adopting it system
Ax?ll;]f_‘:ﬂllnélltetl }\)Inelel;,\_ 1\( Alli:lgl g s 583 § d:u(]lg(l)[)e[?q n lgl;e Utgniddopstt'lt;s
asiay, AN M. 18 1 315 + - W ave Cn < (8}
. J A T CLE N ST P - N ~- 4
viewed by the Press, is reported § MirtNe Wireress Equienest S85 % svstem at all and to abandon all
to have stated that the only § Curnenr Torics 589 :E efforts at  establishing  long-dis-
reason he can suggest as to why  $ Review or Appapsros 501 ¢ tance wireless telephony until
the British Post Office authorities g R T aes) IR e 593 1E snnlwe Blritish s)v{stg‘m Thmfnhl chagce
are { g ] . S - Al X Sl €.
are not .attc'mpwtlr.lg direct \v11.ele;s S ke Ras” Gamotgts, 1x Tacons Awp p to he dex el.ol‘e.: in T]C ]““f“t? '
communication with  Australia is e , 595 ¢ As a practice ground for ex-
that transatlantic telephony has By 8. 0. Pearson. ¢ Dperimental  development,  why
heer _de\ilopeil under the control BHORDGASTL BAF Tl 509 :} should' not th? span of l'he Atlan-
[ i i ay a8 < ; 3 -
of o foreign coacern, and that for 3 Varves We Have Trsien 601 3 tic be as good as any ot er, espe
this reason the Dominions are ¢ + cully since at either end exist all
being neglected in favour of the ¢ NEWS Frow THE Cruss 603 ¢ the facilities both of material
United States. i Lerrers o e Eprron 604 ¢ and skilled personncl for carry-
Tf Mr. Fisk had hoped to im- REapERs’ PROBLEMS ~- ... ol6 ¢ ing out the project? Having once
press those who would read his WWWM developed transatlantic telephony

statement in print with the sin-
cerity of his concern in matters of Empire welfare, he
should have been diplomatic enough to omit the Further
statement which he is reported to have made, that he
believes ‘“ heam ’* stations will ultimately provide an ex
cellent telephone service linking up the telephone ex-
changes of Australiar cities with the telephone networl
of T.ondon.

The company which Mr. Fisk represents is intimately

8

rhe crection of Dominions stations
1s but a question of duplicating equipment, and, un-
doubtedly, the Post Orfice has this end in view.

We sincerely hope that the Post Office will treat Mr.
IYisk’s outburst to no more consideration than it merits,
and will continue the policy of adopting the best systems.
whether of British or foreign origin, and so serve the hest
interests of Fmpire by speeding up the practical solution
of inter-Empire communication.
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A Simple, Inexpensive Instrument

for the Transmitter.

By A. P. CASTELLAIN, B.Sc., A.C.G.l, D.I.C.

VERY amateur who works a transmitting set should
have a wavemeter, in order that he may be able to
keep to the wavclengths allotted to him in his

licence. When experimenting with a set it is very easy
to get ofi these wavelengths, especially on the 23 and
46 metres range, and nothing causes so much friction

hetween the amateur and the Powers that be than this.
Transmitting wavemeters in general use fall into three
¢lasses ; the heterodyne or valve wavemeter, the crystal
and galvanometer absorption wavemeter, and the neon
wagemeter.  The first type—the heterodyne wavemeter—
is rather apt to be a snare and a delusion for transmit-
ting work except in the hands of an experienced worker
(who would not use it for preference), owing to the
number of harmonics of both transmitter and wavemeter
giving beat notes at many points on the wavemcter scale,
so that the actual wavelength hecomes a matter of doubt.
Another snag in this type

2 ) of wavemeter 1s the ease
o’ A with \\.hl(']l 11~l’ \‘nl\e
St &) “ pulls into step " (i.c.
[=3 .
= Datec )
3 80,000 1 oscillates at the same
VAN frequency) with the trans-
Fig. 1 —The circuit of the neon mitter if the latter i~ at
wavemeter.

all powerful, so that no
heat note at ali is heard unless the wavemeter is taken
some considerable distance away.

The second type of wavemeter has not the ambiguity of
wavelength like the first, but its calibration is rather apt
to depend to some extent on the adjustment of the crystal
and has the further disadvantage that a sensitive galvano
meter, which is an expeusive item, must be used.

Principle of the Neon \Wavemeter,

The third type—the neon wavemeter—depends for its
action on the fact that it a potential of about 170 volts
is applied betwcen two electrodes in neon gas, the gas
becomes conducting and luminous and remains luminous
while the potential is reduced, until about r1jo volts is
reached, when it becomes dark again.  This wavemeter
(Tig. 1) consists essentially af a tuned circuit with a
neon lamp in parallel to indicate when the circuit is in

A 10

resonance with the transmitter, and its actual operation
may be studied in reference to Fig. 2.

In Tig. 2 are shown three voltage resonance curves.
a, b, and ¢, the resonance curve, of course, being the
relation hetween voltage across the tuned cireuit and the
tuning capacity when power at a deflinite frequency is
being absorbed.

When a tuned circuit i1s placed near even quite a
small transmitter of only a few watts, very large potential
differences are set up across the tuning condenser, giving
voltages of the order of hundreds. Now it has already
been said that a neon lamp will  glow when
about 170 volts are applied tw its electrodes, so that
the neon lamp will indicate when the voltage across ihe
tuning condenser reacies this value.

G
170 LOWIN_C_.

140

DARK

VOLTS ACROSS CONDENSER

CONDENSER READING

Fig. 2 —Showing the resonance curves obtained with various
degrees of coupling between wavemeter and transmitter and
their effect on the glowing of the neon lamp

20
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Neon Wavemet er.—

The three curves in Fig. 2z show the voltages obtained
across  the tuning condenser for various degrees of
coupling between wavemeter and transmitter, curve (a)
being for a tighter coupling than (4) or (¢).

If the coupling is too loose (i.e., if the wavemeter is
too fav away from rthe transmitter), as in curve (¢), the

170
1
140

VOLTS ACROSS CONDENSER

Zo i = 50°
CONDENSER  READING
Fig. 3 —Showing that a fow resistance circuit is necessary for the
wavemeter in order to give accurate readings.

maximum voltage across the condenser will be ton small
fo operate the neon lamp.  On the other hand, if the
coupling is too tight [curve (a)] the neon lamp will light
over quite a large range of the tuning condenser, and
thus the acrual tuning capacity for resonance with the
transmitter becomes o little doubtful, although the neon
will glow more brightly as the valtage increases over 170
and thus approximately indicate the resonance point.

Optimum Coupling.

However, there is another drawback 10 coupling the
wavemeter too tightly to the transmitter if the latter is

e A 7/
| Fe R )/ ——
r I _ =
P e o
% |1 2 6? 7
1% 5,
715
[ N

|
|
CC 51

|

N*N);-—»r'——fo\
o]
I ™
fiem_

; 7 —-—J

Fig. 4.—Dimensions and drilling of front panel. A, 6B.A. blind
tap on underside: B, 1/8 in. diameter countersunk for No. 4
wood screws ; C, 1/2in, diameter hole
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of very low power, and that is the fact that the wave-
meter absorbs a certain amount of power, partly for coil
and coudenser losses, Lut mainly for lighting the neon
lamp, and this power naturally increases with increase
of coupling.  The lest value of coupling, as indicated

IO

P p——_— Nana .-

Wireless

577
World 7
A" 1" o 1 3/%
S el R e B e A I
L7 N L

Fig. 5.—Dimensions and drilling of coil panel. A, /8 in. diameter
countersunk for No. 4 wood screws ; B, 5/32 in. diamerver; C,
5/16 in diameter.

i curve (&), Fig. 2, is that which gives a resonance volt-
age of just over 170 volts. /.o, just over the striking
voltage of the neon lamp.

Once the neon lamp has Leen made 1o light, it will con-
tinue to glow until the extinguishing voltage is reached.
1his voltage varies with the shape of the electrodes and
on the pressure and purity of he zas in the lamp, but
A

Back view of wavemeter with the cover removed

for the average run of lamps is round about 140 volts,
so that as the wavemeter condenser is moved through
resonance the lamp will continue to glow over a short
range of movement and should thus give rather doubtful
readings on the wavemeter.

In practice, however, it is possible by suitable design
to make the resistance of the wavemeter circuit very low,
and so make the resonance curve very sharp,' avhich in

'See uan article by the writer on H.F. resistance in The

Wireless World of May 13th, 1925,
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Neon Wavemeter.—
itself will increase considerably the accuracy of readings
—so much so that in practice some form ot slow-motion
gearing for the wavemeter condenser is found to be neces-
sary. Fig. 3 shows the above point quite clearly, curve
# being that of a higher resistance circuit than the circuit
for which ¢ is the resonance curve.

The neon lamp, being in parallel with the tuned cir-
cuit, will increase the resistunce of that circuit to some
extent when glowing—i.c., it will flatten the resonance

AL TS AN e e . R T

M e o s Al s e A e =

APRIL 21st, 1920.

these will be obvious on ingpection—until the wires are
free, and then to soak the cap in methylated spirifs for
about five minutes in order to soften the plaster, when it
will be found quite easy to withdraw the lamp by hand.
The lamp is mounted under a little ebonite clamp, as
shown in Vig. 7, faced with a piece of Sorbo rubber to
prevent (amage when the clamp is tightened.

‘Choice of Condenser.

The maximum value of the variable condenser 1is
0.00025 mfd., and any good make will

(o]

80 000 - s

(o]

2 do provided it fulfils the following con-
ditions : /Fived plates insulated with
strips of ebonite, oy moving plates in-
sulated with top and bottom end plates
of ebonite—but zo/ the usual type with
metal end plates and small ebonite
ushes. Tt should be remembered that
there will be nearly zoo volts between
the fixed and moving plates, so that the
insulation must be of the best. Once
the insulation of a condenser has broken
down, it will only give endless trouble,
so that the consideration of good insu-
Jation is of primary importance. Tt is
also verv advisable to have some form
o of slow motion arrangement for turning

¥ig. 6.—The wiring diagram of the wavemeter.
condenser) are connected to the screen at S

curve  One way of improving this trouble is to connect
the neon lamp in series with a high resistance of, say,
80,000 ohms to a megohm, and to plare rhe two across
the circuit.

This is really a refinement, as in practice tuning is
quite sharp enough without this resistance, though 1ts
use certainly improves the sharpness—in fact, the use
of the resistance is #of advised for Jow power transmitters
as more power is absorbed by the wavemeter, but it is
advised for higher power (over 1o watls) transmitters.

Construction of Wavemeter.

Practically all the information necessary for the con-
struction of a suitable wavemeter may le obtained from
the photographs and drawings given in Figs. 4 and 5
and wiring diagram i Fig. 6.

The neon lamp used is onc that is made by the
Economic Electric Co. as part of a lightning arrester—
the lamps may be obtained separately. however, and cost
2s. 6. each. It will be seen on reference to the photo-

RUBBER graph that the screw cap
has been removed from
the lamp in order to re-
duce stray capacities. and
also in order to increase
the insulation, since it is
very easy to get a conduct-
ing path of flux between
the contacts when solder-
ing. To remove the cap,
all that is necessary is to
file the patches where the
two wires are soldered—

WINDOW

Fig. 7.—Showing the method of
mounting the neon lamp behind
the window in the panel.

A 12

The moving plates (Cosmos

the condenser.

A metal screen-—copper or aluminium
—is incorporated in the wavemeter be-
hind the panel in order to remove any hand effects that
otherwise might be present. This screen is connected to
the moving plates of the condenser (the fixed being insu
lated), andl to one side of the resistance if this is included.

=. T

— e

i ]

P %

b 3

el
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Fig. 8.—Dimensions of the ebonite tormer for the short-wave coil

A little point to be noticed is that the slot in the screen,
corresponding to the slot in the panel through which the
lamp is viewed, should be larger than the latter, so that
the lamp cdoes not bear on the sharp metal edge, and so
get cracked when the clamp is tightened.

The coils used in the wavemcter are as follows : the
special coil shown in the photograph at the head of this
article has a tange of from below 20 metres to just over
so metres; a Gambrell a/z plug-in coil gives from 45
to 125 metres, and the A coil from go to 255 metres
while if it is desired to cover 400 metres a B coil must be
used.

Constructional details for the former of the special
short wave coil are given in Fig. 8 Twelve gauge phos-

22
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Neon Wavemeter.—

phor-bronze wire is used, with six turns and a spacing
The method of making such a
coil has been described many times in 7'4e Wireless World
so that it will not be elaborated here.
that the former used to hold the coil gives a very wigid
mounting indeed, which is a desirable feature in anv
wavemeter coil, and an absolute necessity in a short wave
removable—since

of #in. between turns.

coil, especially when it -is

Wireless
Worrld
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change or distortion in the coil will lead to errors in

calibration

It will be found

any

—_———

Neon wavemeters made according to the above design
may be calibrated by sending them carefully packed to
the calibration department of Experimental Wireless, to-
gether with a calibration coupon which will be found in
each issue of Experimenial Wireless.
should be tested on the transmitter hetore sending in, to
make sure that the neon lamp will glow.

The wavemeter

TRANSMITTERS’ NOTES AND QUERIES.

General Notes.

Mr. A, Nofes (K KBT7), Cauerstr, 19,
Charlottenburg, Bervliu, is conducting a
series of tests to investigate the strength
of short-wave signals under  various
weather conditions.  He is transmitting
every night Irom 2300 to 2315, (:.M.T.
and will welcome reports, preferably
weeklv, stating the mcteorological condi-
tions at the receiving stations,

cocoao

Mr. W. R. Clark (G 2VX). 3, Caroline
Place, Aberdeen, was in two-way com-
munication with BZ6QA on Sanday
March 27, The Brazilian station,
operated by Mr. A. Sfantos, in Maranhio,
a distance of 4,000 miles from Aberdeen,
reported the signals as R5 on a 2-valve
reeviver and easy to read despite strong
atmospherics. G 2VX  was transmitting
with an input of 12 watts D.C., 400 volts.
The apparent aerial carrent was C.25
amps., working on the third harmonic of
the aerial system and on a wavelength of
45 metres, while BZ 6QA was nsing 50
watts L.C.W. on & wavelength of 38
metres,

oo

Mr. Georg Hohnlund (SMZN), Rosen
landsgntan 3, Gateborg, Sweden, has
started transmitting again, after a vear’s
silence, on 44 metres. He is usually to
be heard on Saturdays after 2300 G ML T .,
on Sundays atter 0600 G.M 1., and on
other days hefore 1800 G.M.T., and afier
broadeasting hours.  His new transmitter,
a three coil Meisner, is at present taking
its iuput from an A.C. sopply, but hLe

hopes soon to instal a rectifier.  'I'he
aevial current  1s  about  0.75  amps.
SMZN was one of the first Swedish

stations to be licensed, and Mr. Ilolm-
lund will welcome reports from DBritich
amateurs.

(el oly e le)

Messes. 1. A and I € Studfey
(G 51D}, 6, Rutland Road, Harrow, in-
form ns that on Monday, 5th  April,
they logged 170 transatlantic  stations
Letween 0000 and 0630 G.M.T., includ-
ing every district in U.S A, stations in
Canada. Brazil, Mexica, and Porto Rico;
also some in New Zealand. The receiv
ing set was a one-valve Reinartz, and
the wavelengths varied betweeen 35 and
42 metres;  conditions  were generally
favourable, thonglh at times atmospherics
weie bad.

C00O0

Mr. L. H, Thomas (G 6QB), 33. Har

penden Road, West Norwond. S.E.27

has  been in  comimunieation  with
U 2CVJ, Mr. Robert Hart, Elm Street,
Hartsdale, N.Y. with an inpmt of i
watts only, supplied from an M.L. Anode
converter, and using an Osram L.8.5
valve, the filament voltage heing rated at
4.5 volts,

[N eReNo)

My, B. W. Warren (G 6CI), 19, Mel-
ville Road, Coventry, is conducting very
low power tests on a wavelength of 45
metres, and will be glad it anyone whn
has heard Jus signals will send a QSI,
card giving defails of reception.

e
& . _

A well-known station on the South coast
G 2M1, owned and operated by Mr. A O
Milne at 41, Victoria Avenue, Northdew n,

Margate. The transmitter is shown on

the left with its tuning coils above Two

D.E.4 valves are used in parallei with

220 volts on the anodes. Mr. Milne's

transmissions have been heard in North
Sweden and in Spain.

Mr. F. H. Mardon (U 2CWR), 1309,
West Farms Road, Bronx, New York

assistant  division manager, A.R.R.L,
will he glad to receive reports on his
signals from British amatcurs.
0000

With reference to the observations
and  records  of  long-distance  signal
strengths and their relaticn to varving
weather conditions described by M.
H. N. Ryan (5BV) in the Febriary
number of  Fwperimental Wireless, Mr.

wWwWweamericanrathohistornv: com

F. Weir-Mitchiell, of the Government
Kadio Station, Maymyo, Burma. asks us
to state that he hos lieen experimenting
on this subject for some time, and would

like the help of a few transmitting
amateurs  in varions  countiries.  The
Mousoon  season in Burma  will soon

beain. and Mv. Weir-Mitchell wili par-
tienlavly welcome weelly weathe reports
fronm all pavts of the world.

0000

New Call-signs Allotted and Stations
Identified.

2 BQU.—R. Waveener, “ Inwood,” 3,
St. Mary’'s Road, Tonbridge.

G 2BRP.—L. W. Fumphreys, 7, Pine-
hurst Road, Swindon.

G 50M.—D. E. Osman, 44, Cambridge
Park, Wanstead, E.11. (Change  of
address from Leigh-on-Sea, Essex.)

G 6FZ.—H. E. F. Taylor, Abbots Ter-
race, Abbotswood, Guildford (transmits
on 45, 90 and 150-200 metres).

I* 8BU.—L. Ledeur, 17, Grande Rue,
Lure. Haute-Sadne.

F 8KB.—A. Grégoire, Pont d’Avignon,
Card.

I 1CU. — Alfouso  Marallo,  Via XX
Sertembre 89, Rome 30.

N PC2.-—The Radio Luboratory,

Technischehoogeschool, Delft, Holland.

Qooo0

QRA’s Wanted.
G2AI0, (12EC,
(+ 5TR.

G 2EN, G 2EW,

S ] - % TG . e

BOOKS RECEIVED.

Télégraphique  Tnter-
nationale et Heglement v Annexé, Revi-
sion de Paris, 1925."" pp. 178, comprising
the text of the Telegraphic Couvention of
8t. Petersburg, 1875, and the Regulations
for Internatioual  Telegraphic  Service
hased thereon, and vevised in Paris in
October, 1925, which will come into force
on Noveniher Ist, 1926 ; with explanatory
note by the International Pelegraph
Buveau, Berne. and an appendix amplify-
ing and _explaining  certain  of  the
articles.  Published by Le Bureau Iuter-
national de FUnion Télégraphique, Berne,
1926.

“Worterhueh  der Elektrischen
richtentechnik,” by 0. Sattelberg.
II, German—English. A Dictionary
of Technical Terms used in Electrical
Communication, pp. 319. Published by
Julins Springer, Berlin; price 12 Reichs-
mark,

Nach-
Part
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SOLDERING HINT.

A chemical Bunsen burner is very
convenient tor heating small solder-
ing irons for use in wiring a receiver.
The iron is generally supported on a
block of wood, so that the bolt is just
above the blue inner cone of the
flame.  Anyone who has tried this
method of supporting the iron, how
ever, knows that there is a tendency
for the iron to roll away from the
flame when one’s back is turned, and
it is very annoying to lind it stone
cold just as one has manceuvred an
awkward wire into position. At the
present time there are large quanti
ties of horseshoe magnets from tele-
phone ringer magnetos on the market
which can he obtained for a few
pence. Tf one of these is fixed to the

Soldering iron support.

wood hlock, and if the iron is laid
across the open end of the magnet in
the manner shown in the diagram, its
position can he easily adjusted, and
there will be no tendencv for move

ment.—R. Y.
0000

CRYSTAL DETECTOR.

The sketch shows the construction
of a special type of crystal derector
capable of extremely fine adjustment
An arm A cut from sheet metal is
pivoted at P to a support adjustable
for height. In the centre of the tri
angular hole cat in the arm is a car
whisker which is suspended by short
wires V¥, giving a certain degree of
resilience to the contact point. The
extremity of the arm is depressed by

A Iy

A Section Devoted to

means of a knurled terminal which
is screwed down against the pressure
of a coil spring. The crystal itself is

An excellent

ethod of obtaining critical
adjustment of contact Ppressure in a
crystal detector.

mounted, on a slotted wm B, which
gives a universal movement and en
ables all parts of the crysral surface
to be explored.—J. P.
0000
REWINDING TELEPHONES.

In rewinding telephones with No.
47 S.W.GL wire breakages arve ftre-
quent, and the soldering ot the joints
is not an easy matter when an iron
is used. A verv convenient methord
and one which is used in other elec-
trical work, such as armature wind
ing, is to take a strip of sheet copper.

in. wide and gin. or sin. long, and
to hend a V" shaped hollow at
one end. This is tinned and a small
piece of solder inserted so that it

VALVES FOR IDEAS.

Readers are invited to submit brief
details, with rough skeiches, where
necessary, of devices of experi=
mental interest for inclusion in this
section. A receiving valve will be
despatched to every reader whose
idea is accepted for publication.

Letters  showld  be  addressed  to  the Editor,

S Wireless World and adio Review,” Dorset

House Tudor Strect, lLondon, E.C.y, wnd
marked ‘' Ideas.”

WAL ameticanradiohistorv. coms

New Ideas and Practical Devices.

forms a small crucible. The ends of
the wire are then cleaned, twisted to-
gether, and toucheil with a spot of
resin flux. T'he end of the copper
strip is then heated and the *“ V"’
shaped nick appliel to the wire, when
a perfectly soldered joint will he
obtained.—A. L. D.

0000

H.F. TRANSFORMER.

The new elonite or mouldee Lases
which are now lLeing htted to valves
lend themselves admirably to the
construction of H.IF. wransforimers.
The base can be removed from a
hroken valve by immersing for a few
minutes in methylated spint.  “Uhis
breaks up the substance used for
securing the glass to the base and
permits its easy removal.

H.F.
TRANSFORMER
» WINDINGYS,

H.I". transtormer mounting.

2\ short piece of ebonite rubing of
suitable diameter is then firted to the
base and sccured, if necessary, with
a little shellac varnish. ‘The trans-
former windings are then wound on
the ebonite fube as single lavers,
sither  side by side  or  with the
secondary wound over rthe primary
after first covering the primary with
a layer of waxed paper or other suit
able insulating material.  Fhe ends
of the windings are then soldered to
the valve pins, the primary winding
being connected to the ‘‘ grid 7 and
““ anode ’’ pins and the secondary t
the ‘¢ filament *’ pins.—S. A. H.
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THE OBSERVATION OF FADING EFFECTS.
Measurement of Signal Strength with Simple Apparatus.

APRIT 2151, r926.

OST broadeast listeners are aware that the signals
received from distant stations at night very often
undergo marked and sensibly periodic changes in

in a wireless receiver means endless complications, but
this is not the case. [t the observer feels that he does
not wish to be troubled with the vagaries of a mirror

intensity.  To this phenomenon the name of ¢ signal  galvanometer, a simple table galvanometer may be used.
fading ’" has been given. These signal variations have Let us now consider the type of circuit most suitable

becn shown' to be due to the variable nature of the ravs
returned to the ground by the ionised layer of the upper
atmosphere (the so-called Kennellv-Heaviside laver). and
it seems quite certain that a detailed study of fading will
vield very important information regarding the nature of
the jonised layer and the variation of its properties
throughout day and night. This article is written with
the idea of interesting experimenters in the subject, and
of asking them to co-operate in an attempt to obtain
really reliable information on signal fading.

Aural Observations Unreliable.

It ought to be mentioned that American experintenters
have tackled this problem wnder the direction of the
Bureau of Standards, and in No. 476, Vol. 19, of the
““ Scientilic Papers of the Bureau of Standards ”’ will be
found an account of the analysis of the data. Unfortu-
nately, very little in the way of definite results emerged
from this analysis. so that there is a verv open field for
British experimenters.  Of course, it is casy to be wise
after the event, but I think that the American investi-
gators failed because they relied on aural observations.
The ear is a very poor guide in judging changes of signal
intensity, as T hope to show later in this article. To get
accurate readings of signal intensities we must have re-

/
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Fig. 1.—A simple circuit suitable for making observations on the
fading of wireless signals. &

course fo some objective method, such as the use of a
galvanometer. The galvanometric method is at once more
accurate and much more sensitive than the audibility
method, signal variations being registered which are
quite undetectable in telephones. Many experimenters
may feel that the introduction of a sensitive galvanometer

! Appleton and Barnett, Proc. Roy. Soc., Dec., 1925,
11

for the study of signal fading. Tt should he mentioned
at the outset that the results are most easily interpreted
it a loop aerial or a purely vertical aerial is used, but
if an L aerial must perforce be used very little differ-
ence between the fading on it and on a purely vertical
aerial will be noticeable if the horizontal portion is not

Fig. 2.—Alternative methods of obtaining a rectified galvanometer
current,

too high and not too long. The receiver must be a high-
frequency amplifier with as little rectification in the stages
as possible. The circuit mainly used at Cambridge by
Mr. Barnett and the writer is shown in Fig. 1.

This circuit will be well known to most readers of 7/e
Wircless World, and presents no new feature except that
to the secortdary L of tLe high-frequency transformer
of the sccond valve is connvcted a stable crystal detector
D and galvanometer G. An.ther circuit which has been
found extremelv useful is the two-valve neutrodyne, de-
scribed in Zhe VWircless 1Wor'd of October z1st, 1925.
But there are many other types of high-frequency ampli-
fiers (c.g., the superheterodyne; which we have found
will answer just as well, or even iotter, for the measure-
ment of the signals from distant sta’ions. The main point
is that no audio-frequency stages »ould be intvoduced
before the galvanometer stage.

Choice of a Galvanometer.

I now come to the discussion of the mensuring circuit,
which consists of a rectifier and a galvanometer. Here
we have a choice of three different tvpes of rectification,
which are illustrated in Fig. 2. In each case the coil L
is coupled electromagnetically to the last stage of the
high-frequency amplifier.

The simple cryvstal rectifier shown in Fig. 2 (a) is, in
many ways, the most suitable, in that no current flows
through the galvanometer in the ahsence of signals. In
this case a very sensitive galvanometer can be used. and
the variations of weak signals studied. But it may be
difficult to get a crystal detector sufficiently stable for
a long period of readings, in which case the valve volt-
meters shown in I'igs. 2 (&) and 2 (¢) may be tricd. In

415
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The Observation of Fading Effects.—
the circuit 2 () anmle rectification is used, signals
resulting in an increase of :mode current. In the case
of the circuit 2 (¢) cumulative grid rectification is
usedl, there being a steady current through the galvano-
meter, which is reduced when a high-frequency electro-
motive force is induced in the coii I.. The advantage of
circuits 2 () and 2 (¢) is that they both may be calibraterd
(as is the case with the Moullin voltmeters), using low-
frequency electromotive forces. - But the experimenter
will find the crystal rectilier the simplest for most purposes.
The next point to be considered is the choice of gal-
vanometer, and herc expense may he a deciding factor.
There are, however, very
satisfactory galvanometers or.

the market, at a very reason Ll

ahle figure, which are speci- L ,I_: G
ally suitable for this kind e L

of work. If a mirror gal- !

vanometer is used I recom- E

mend the Student’s Galvano- gig. 3.—Change-over switch

connections to substitute tele-

meter No. 7926 (pl‘lCL‘ phones for the galvanometer.

33s.), made by W. G. Pye,

of Cambridge, which is dead-beat and is quite rapid
enough in action for most purposes. It has a sensitivity of
120 mm. per microampere when the scale is 1+ metre from
the galvanometer. 1f a table galvanometer is required
I recommend Pve’s Tatle Galvanometer No. 7957 (price
£3 3s.), which is also dead-beat and has a sensitivity of
about 4 divisions per microampere.  Both of these instru-
ments are very robust and are provided with sa fety
clamps. These instruments have Leen used in almost all
of the work at.Cambridge on signal fading

Accurate Tuning Essential.

When the amplifier has been built and the galvano-
meter set up it will be found most useful to tune in a
particular station. using telephones instead of the gal-
vanometer as indicator; and here the circuit shown n
Fig. 3 may be helpful to the beginner. Tt is simply the
rectifier cireuit of Fig. 2 (a), with the introduction of a
change-over switch and telephones. If the telephones are
put into circuit the reaction coupling of the amplifier may
be adjusted until a telephone signal of the required in
tensity is obtained. This signal should be of comfort-

Wireless
World

APRITL 2:51, 1026.

able strength and not too loud.  When tuning adjust-
ments have been made as accurately as possible, using
telephones. the galvanometer should bhe put in cireut,
and it will be found that a signal of normal telephone
strength will give a suitable reading of 20 to 30 micro-
amperes on the galvanometer. If the table galvanometer
is used this will give a full-scale deflection, while if the
more sensitive mirror galvanometer is used a shunt may
be necessary. In either case the detlection can be in-
creased or decreased by altering the coupling between the
coil 1. and the amplifier. If an earth, F (l'ig. 3) is
connected to the coil L, it may not always be necessary
to vetune when the galvanometer is switched into circuit,
but in every case | recommend such an adjustment as 2
precaution.  ‘The tuning of the amplifier and aerial
circnit should be altered until the maximum galvanometes
deflection is obtainable. 1t is “absolutely essential 10
have accurate tuning. The galvanometer deflection may
then be traken as proportional to the square of the amp!i:
tude of the carrier wave.

Effect of Modulat.on.

Observavions should first be made on a broadcasting
station So-12o0 miles away, and it will be found that at
night signal variations are always taking place, the gal-
vanometer showing variations even when such variations
arve not audible. In fact, it will be found that the gal-
vanometer ceflection has to fall almost down to zero
Lefore a marked audible reduction in intensity is noticed.
so insensitive is the car to changes of sound intensity.

A careful watch should be made to test whether the
modulation of the telephony station affects the gatvano-
meter deflection.  With the signals received from the
B.B.C. station (excepting Daventry), accurate tuning re-
duces the cffect of modulation to a negligible amount,
but a watch should alwavs be kept for such effects, which
might possibly he mistaken for signal fading.

In some future articles 1 hope to describe some of the
results which have been recently abtained at Cambridge,
using the galvanometer method of studying fading.
These results include the direct experimental proof of the
existence of the Heaviside laver and the first determina
tion of its height. Suggestions will also he made regard
ing the way in whiclt amateurs may co-operate in attempt-
ing to solve some of the problems still hefore us.

NEW YORK’S WIRELESS HOUSE.

D Y pressing a keyv in Radio House. Tondon, the main
j Marconi telegraph office, early last Friday morning,
Captain P. P. Lckersley, Chief Engineer of the British
Broadcasting Company, opened the most up-to-date
wireless-fitted house in America. This house is located
at Saint George. Staten Island, a residential suburb of
New York. In the construction of the building. the wire-
less aerial and all the wires for connecting up receivers
and loud-speakers to supply every room with wireless
have been built into the walls. Not a single wire 1s
visible throughout the house.

Captain Eckersley closed the circuit of the Marconi
high-speed transatlantic wireless transmitter communicat
ing with New York. The signal was intercepted at Tong
Tsland, New York, and automatically relayed to Staten

A 16
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Island, where it closed the circuit to the loud-speakers
and other electrical contrivances for the operation of
wireless teception in the house.

A master receiver on the first floor operates three loud
speakers downstairs : another supplies the first floor, and
a third feeds loud-speakers in the three bedrooms. Master
controls up and down stairs transfer the output from the
various receivers to different loud-speakers, so that all
loud-speakers can he operated separately or together, and
the receiving sets themselves can De operated from dis-
tant points by switches mounted on the walls.

The object of this demonstration house, the wireless
equipment of which has heen designed by the Radio Cor-
poration of America, is to give the- American public a
new and broader conception of raclio service in the home.

23
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9 sPRACTICAL
HINTS »° TIPS

A Section Mainly for the New Reader.

VALVE ECONOMY.

There still seems to be a mistaken
idea in some quarters that the dull
cmitter valve s by way of being
somewhat of a 111\111) on account of
its higher initial cost. Actually,
assuming that accumulator (h(ngzm"
has to be paid for at even the lowest
current rate, the average dull emitrer
at its present price is cheaper in the
long run than the bright emitter, cven

1f the latter were actually given
away !

It is realised that. in exceptional
cases, where  accumulators  are

(‘hnned by the owners at neglimhle
cost, perhaps by connecting them in
series with a lighting or power circuit,
circumstances may arise where the
use of Dright emitters is advantage-
ous, but this is an exception to the
general rule.

Even in the matter of initial cost,
providing both valves and I..7T. Imt—
tery are to be acquired, no real saving
15 effected by purch hasing  bright
valves, as, in arder to nl)t"un the sume
number of burning hours per charge.
a much larger and more expensive
battery is required.

o000
GRID-LEAK VALUES.”

In this section of the Apuil 5th
issue of 7/e Wireless World it was
shown that, in a resistance-coupled
amplifier, the anode anid arid resist-
ances are, in effect, connected in
parellel, and therefore the resistance
of the latter should he high compiired
with that of the former, unless amjli-
fieation is to le sacrificed. These re-
marks apply equally to high- and low-
frequency amplifiers, and also show
why the methord of amplilication using
very high anode resistances (up to 3
nu-;.,ohms) due to von Ardenne and
Heinert, is likelv to be unsuccessful
when applied 10 an H. 1. amplikier
followed hy leaky grid condenser
rectification.

3

1f the detector erid leak is of a
value sufficiently low for satisfac tory
performance of its function, it may
very possibly he (omp‘n'm!o with the
preceding anode resistance, in which
case only some 5o per cent. of the pos-
sible amplification from this stage will
be obtained.

Clearly, therctore, it would he
Letter  to use anode or hottom
bend *7 rectilication, or else to pre-

cede the detector Ly one of the more
convenrional intervalve couplings.
0000

TESTING L.F. TRANSFORMERS.

Noise in an I I, amplifier is often
traceable to a partial disconnection in
the windings (generally the primary)
of one of the transfarmers. It occa
sionally happens that the nature nF
this break is such that it i~ not re-
vealed by the ordinary tests, particu
larly if these are carvied out in haste
anil without due care.

If a galvanometer and hattery are
used, these should he connected in
series with each winding in turn, and
the needle should be carefully
watched for some appreciable time
any movement will indicate an inter-
mittent connection.  Tn the case of
the more clusive kind of fault, the
use of a pair of head telephones and
a hattery is likelv to prove more cffec-

tive. The method of testing shown
‘i’ Connections. for

= pJiiSs testing an L.F.
,[ transformer.

in Fig. t may be used as an aleer-

native to the mare usual series con
nection.  As the battery connection is
made and hroken, loud clicks should
he heard in the telephones, indicating
mntmmt) of hoth windings, but not
intermittency.  To test fm the latter
it is necessarv to listen intentlv for
some minutes, preferably in a quiet
room. The slightest sound in the

WWW-americanradiohistorv:eom

phones will show a“lefective winding.
When making this and  similar
tests, it should be unnecessary to add
that the phones and cells themselves
should also be tesred prev iouslv ; no
noise should be heard while a steady
current is passing. Tt is as well to
use an accunwulator lntrely with a
voltage of from four to six, in prs
feume to dvv cells.

Tt a fault is tound
areat majority of cases,
the primary winding.

it will. in the
he located in

g

SOLDERING FLUX.

The use of a non-corrosive solder-
ing fux such as resin is trequently
nd\omted Unfortunately, this is
much more difficult to work with than
are most of the proprietary “fluxes,
which, when applied sparingly And
with care, are quite suitable for the
majority of purposes, and have the
advantage that the work does not re-
quire such a thorough preliminary
cleaning.  In certain cases where
special care is necessary, it will be
undesirable to run any risk of leak-
age between connections, and it may
be worth while to make up an en-
tirely non-corrosive flux by dissolv-
ing one part (by bulk) of povdered
resin in three parts of ether. ~ This
liquid should be applied with a
brush, and the surfaces to bhe joined
together should be filed or rubbed
with emery-cloth before soldering.
Ether is obtainable from any chemlst
it is highly volatile and .\ub]ect to
rapid evaporation.  The flux should
he kept in a wide-mouthed bottle, and
a brush may be fitted through the
cork.

[oReNeNe]
“ TWO-VOLT » VALVES.

A word of warning should he given
to those who are contemplating the
use ot valves vequiring some 1.8 volts
on the filament in a superheterodyne

A Iy
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receiver. In actual practice it will
gencrally be found that the maximum
number of such valves which can he
run from a single accumulator cell
will not exceed five or six, and if
more are uscd a second cell will be
needed. In this case it will Le con-
venienl to arrange to feed the fla-

. i aa Bl e
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valves from each cell separately, pro-
viding 2 common negative connection.

When six valves, taking o.35 amp.
at 1.8 volts, are connected in parallel,
it will be seen that the permissible ex-
ternal resistance in circuit must not
exceed about o.1 amp. This will
necessitate the use of extremely short

APRIL 21st, 1926.

cuit, clean connections, a fully
charged accumulator, and particu-
larly of a rheostat having a *‘ zero "’
minimum resistance. Unless one is
willing to take these special pre-
cautions, it would be wiser to restrict
the number of valves supplied by a
single cell to five only, or to adopt

ments of half the total number of and heavy leads in the filament cir-  those taking a lower filament current.
DISSECTED DIAGRAMS.
No. 27.—Stage-by-Stage Tests of a Standard 1-V-2 Receiver.
A consideration of the series of circuil diagrams given below will indicale an effective and logical
course of procedure in locating faulls in a set which is tolally or partially inoperative. Modifications
of the method shown are obviously applicable to all mulli-valve receivers. Dotted lines indicale
temporary short circuils.
\ - H.T. %

3

1

%{" ém
| | %
| | l |

The circuit diagram of the comiplete receiver. It is assumed
that the valve flaments light properly and that a superficial
examination has failed to reveal any of the more obvious causes

of failure

The first valve (H.F.) is converied to a detector hy iransference
of tecaky prid condenser and phones.
indicate that this valve with its associated circuits, aerial, earth,

Satisfactory signals will

&c., are in order

—0 o]
HTa+ HTH +
H.T.o+

3

4

Condenser and leak are restored to tiieir normal positions, the
pho nes heing transferred to the anode circuit of the detector.
This connection provides a test for the H.F. coupling, reaction,

The transformer

the valve itself, and the connections to it.

A 18

WVWWWeamericanradiohistery. com

and first L.F. valve are tested by inserting

phones between anode and H.T. battery as shown, If the set is
in order up to this point, the fault will be found in the last valve

or second L.F. transformer.
15
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MARINE WIRELESS EQUIPMENT.

Modern Practice Exemplified by Siemens Transmitting and Receiving Apparatus.

HROUGH the courtesy of Messrs. Siemens
Brothers and Co., Ltd., we were recently afforded
an opportunity of inspecting their marine wire-
less equipment, and it is thought that the following
notes will be of interest to our readers.  The marine
equipment cumpn\es kW, L kW and il kWL spark

sets, a 13 kW. C.\WV. set flne< tmn inding equipment, and
a small Tifeboat installation.

Fig. 1.—The } kW. spark trans-
mitter and receiver cabineo
which also contains a moetor
generator and transformer for power supply

It is frequently stated that simplicity is the

keynote
of efficiency, and possibly no better example of this can
be found than in the 1|es1-m of the apparatus which we

inspected. A ship’s \\1ule~xq sct must be capable of
being used at a moment’s notice, and also for long periods
\vttlmut the fear of breakdown. Hence the desirability
of making every part of the apparatus as simple and as
foolproof as posuhle Anything in the nature of com-
plicated or intricate mechanism would appear to be out
of place.

The Spuark Sets.

There is little difference between the P RW. and 4 kW,
transmitting sets, and accordinglv we confined our in-
spection to the } kW. transmitter, since this is ]'n'odu(‘ed
as a complete unit in a cabi The accompanying
illustration, I'ig. 1, shows the arrangement of the appara-
tus. The l»«-ttom part of the ecabinet contains the
generator, transformers, and closed circuit inductances.
The power supplying the set is obtaimed from the mains

2

.

or from a zo-volt battery, placed outside the wireless
cubin, which operates a motor generator of the inductor
type, which, of course, has no complicated brush gear or
slip rings, which might give rise to trouble. This sup-
plies the power transformer at soo cycles, the trans-
former being wound on a closed core, and mounted in a
metal tank. Ia order to deaden the noise the generator
is placed on a felt mat at the bottom of the left-hand
cupboard.  The excitation cireuit consists of the usual
miductances and capacity in scries with a quenched gap
across the transformer secondary.  The inductance and
capacity are contained in the right-hand compartment, and
the leads from the inductance are brought out to sockets
which will be noticed to the extreme right of the quenched
2ap. A circular handle will also be seen on the front
ot the top of the right-hand cupheard. This is the motor
starter, while on the extreme right of the cabinet is
resistance in the field circuit of the alternator for regu-
lating the output of the transmitter.

Controls.

The main vertical panel on the right carries the battery
charging cut-out and the usual meters for control of the
nmvhmes charging the cells, while the aerial radiation
meter can be seen in the middle of the vertical panel,
helow which is the send-receive change-over switch.  The
three spiral inductances seen in the middle of the appara-
tus comprise the coupling between the closer] circuit and
the aerial circuit, and also the variometer tuning arrange
ment of the aerial.  The quenched gap will he seen to
the right of the inductances. Owing to the complete
natirre of the quenching the aerial circuit is direct coupled.

The quencherd gap is composed of copper plates, which
are faced with pure silver, the surface being rubbed
Jdown ond made perfectly Rat.  The plates are separated

by annufar washers of the very best quality
mica, the success of the zap depending upon
the correct alignment of the silver-faced

plates  and the perfect insulation of the
500 CYCLES
4[ GENERATOR
l & D.C. MAINS
2 OR gg VOLT
T - &  BATTERY
o0

I

Fig. 2(a).—Basic circuit of the 1 kW. spark transmitter.

mica washers. The piates are assembled between two
msulators, and also held rigidly together by means of an
end plate controlled by a thumb screw.

The receiver supplied as a standard with the + kW.
size is contained in the left-hand portion of the cabinet,
and comprises a three-circuit tuner, which will be seen
on the table, and a valve and crystal detector mounte:l
on the vertical panel. Plug-in coils are used in the
three-circuit tumer, which comprises an ordinary aerial

A 21
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Marine Wireless Equipment.—

tuning circuit, closed circuit and reaction, A twin crystal
detector will be noticed in tront of the tuner unit. It
is probably well known that the regulations require the
use of a crystal detector as an emergency stand-by. In
order that the crystal may aiwiys be in a suitable working
condition, the receiver employs a reflex circuit in which
the crystal is used as a detector. Further, in the cvent
of a valve failing, the circuit can be changed over to an
ordinary crystal receiver by moving a simple switch.
The advantages ohtwimed by using high-frequency ampli.
fication in front of the crystal are too well known to need
further emphasis; the arrangement gives a receiver which
is more efticient than the ordinary type, both from the
point of view of seasitivity and selectivity. The basic
circuit of the transmitter and receiver is shown in Figs.
2(a) and z2(?).

The C.W. Transmitter.

The continuous wave transmitter is as simple and
straightforward as the spark transmitters, and a general
idea of the apparatus will be gathered by reference to
Fig. 3. The apparatus is mounted in a rectangular
frame. three valves being placed in the middle. the in-
ductances on top of the frame, and the other components
of the circuit below and hehind the valves. Tt is interest
ing to note that when this transmitter was evolved ir wos

\

—|

=0 (05000

Fig. 2(b).—Single vaive and crystal reflex receiver complementary
to the } kW. transmitter.

—
e |

b0

il
it

found that greater and greater efficiency was obtained as
the insulation was made more perfect. The massjve
msulators which support the valve panel and also the
inductance unit at the top of the frame are a good indica-
tion of what has Leen found necessary.

The basic circuit of the transmitter is shown in Fig. 4,
andl again appears as being perfectiv simple and straight-
forward. ‘The main oscillator valve is seen on the left of
the panel in Fig. 3, and is an M. T.4, while the two valves
to the right are the rectifiers, the rectifier filument volt-
meter being located directly below them. The two other
meters on the lower panel are the transmitter filainent volt-
meter and the main feed current milliameter. A rheostat,
seen on the extreme left, is used to control the transmitter
filament voltage, while the central rotary switch adjusts
the filament voltage of the rectifiers, which are supplied,
of course, from a transformer. The power is obtained
from the soo-cvcle generator which supplies the spark
set, the voltage of which is stepped up to about 20,000.
Working at s00 cycles makes the problem of smoothing
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very simple, and accordingly a very pure note is easily
obtained. The grid leak, which, of course, is wire
wound, and the fixed condensers are mounted behind the
valve panel.

Fig. 3 —Valve panei of the 1} kW. continuous wave transmitter.

The C.W. transmitter is usually installed in addition
to an ordipary spark set. in which case an even more
sensitive receiver is generally used in order to take full
advantage of the increased range obtained by employing
the continuous wave system. Several other types of
receivers and tuners arc made, particularly for the purpose
of receiving the longer wavelength continuous wave
signals. Tig. 5 shows a simple receiver which can be
emploved in conjunction with uny of the tuners. It con-
sists of a detector valve and two low-frequency valves
of the V.24 type, with provision for switching out any

of the valves or substituting the crystal de-

/ tector for the first rectifving valve. Another

\} ~ three-valve receiver employs one stage of
high frequency, one detector, and one low-
frequency valve, which again can be used
with any of the tuners.

For long-wave reception
a separate heterodvne unit
=1 is employed, consisting of
an oscillator valve, which is
coupled into the closed cir-
cuit of the tuner. Fig. 6
illustrates an  alternative
type of tuner, of a very
= compact nature, COvering

= i i i f th
FIg BTN transmitter. . all wavelengths from 300
14
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Marine Wireless Equipment.~—

to 20,000 metres. The inductances are wound in a number
of slotted insulating formers, and are connected in circuit
by means of special switches so as to eliminate any dead-
end effect. The switches are of the *“ Dewar "’ type, the
plungers of which are attached to a chain in which the
slackness is such that on pressing down any plunger the
chain becomes perfectly tight. If, now, another plunger
is pressed the limited. amount of freedom of the chain
causes the first plunger to be withdrawn, thereby cnsuring
that only one section of the inductance is in eircuit at a
time. Fhus it will be seen-that it is possible to change
from. one wavelength range to another mercly by press-

J e
N @

8 ey 38 Gy
Ll

Fig. 5.—Three-valve receiver (detector and 2 L.F.) for general
reception

ing the desired key. The plungers or keys will be
clearly seen arranged along the bottom of the tuner in
I'ig. 6. An additional feature of the tuners is the inclu-
sion of a vacuum type lightning arrester, which, in this
case, will be seen above the aerial condenser

Perhaps the most interesting part of the marine equip-

Fig. 6.—The universal tuner which employs a series of special
dead-end switches.

4
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ment is the direction-linder, which we had an opportunity
of working. It is well known that the chief sources of

Fig. 7.—The direction-finding receiver cabinet.

error in a direction-linder are due to vertical effects and
direct reception. Both these causes of trouble have been
overcome, and whereas on other types of receiver we have
found that to take bearings we
may require to swing through
20 or 3o degrees, we tound
that bearings accurate to within
less than 1 degree could be ob-

tained. Figs. 7 and 8 show
the receiver and the aerial
arrangement respectively. The

aerial consists ol a rigid frame
about three feet in diameter,
which is totally enclosed, and
screenest by a circular bhrass
tube mounted on a vertical
brass pillar.  Rigid leads are
taken through the base of the
pillar to the receiver, and the
frame 1s rotated by driving the
pillar.  This is connected by
means of steel cables to a hand
wheel provided with a large-
sized scale marked in degrees.
It is interesting to note that,
although the weight of the
rotating aerial is very consider-
able, it is possible to control
the hand wheel with one finger.

The receiver shown in I'ig. 8
is completely screened, and
comprises a -seven-valve high-
frequency amplifier, a detector,

8.—The
finding loop 1is of massive

Fig. direction-

construction suitable for
shipboard use.
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Marine. Wireless Equipment.—
two low-frequency amplifiers, and the local oscillator for
C.W. work. All the condensers are mounted with ver-
nier controls, enabling them to be adjusted to one-tenti
oI 2 tlegree. 'T'he screening of the acrial and the receiver
climinates any inaccuracies due to direct reception of in-
coming signals by ‘‘ pick-up " in the coils and wiring.
In order to overcome the vertical effect. the receiver is
ahways used in conjunction with a small open aerial, and
1s provided with a coupling coil, which can be coupled to
the other half of the frame. When a bearing is to be
taken the {rame is rotated until a rough minimum is ob-
tained, the bearing then being sharpened up by adjusting
the coupling hetween the vertical aerial and the frame
aertal.  The ““ sense '’ of a bearing can easily be obtained
by means of the well known heart-shaped or cardioid
effect, in which rase the vertical aerial is tuned to the

i e e i e e e i e s
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same wavelength as the station which is being observed
by means of an additional variable condenser, the sense
again being read on a minimun. It was very interesting
to notice the sunset effect, when considerable change of
wave-front and other modifications seemed to occur. It
was found exceedingly difficult to sharpen up certain
bearings, which would swing through as much as 20 de-
grees in some cases. One very important feature of this
direction-finder is that the presence of night effect is
easily indicated owing to the inability to sharpen up a
bearing with the compensating device. With the ordinary
type of direction-finder it is usual to take the mean of the
positions of swing, and if night effect or sunset effect is
present there is really no means of determining it. With
this system, however, the position of the coupling coil
Letween the frame and the vertical aerial gives immediate
indication of a doubtful bearing. P.D. T.

A NEW CONTACT DETECTOR.,
The Johnsen=Rahbek Contact as a Rectifier.

placed into close contact with a semi-conductor (agate,

for example) a very strong electrostatic attraction is
set up, as was first discovered by Johnsen and Rahbek.
It bas, however, been discovered recently that such a
combination also functions as a rectifier, in that it
permits the passage of a stronger current from the semi-
conductor to the metal than in the reverse direction.

Characteristic curves of a combination of iron and
agate investigated by . Kramer are shown in the
diagram. Curve A represents the relation of current to
applied voltage through a combination of iron and agate,
in the direction of the iron, whilst curve B shows the
same current in the direction of the agate. It will he
seen that the two plates in combination constitute a
rectifier, but the current intensities are at present so small
that the new detector could hardly compete with the
present-day detectors. It is not unlikely, however, that
if this phenomenon were pursued further very useful
technical advantages could be obtained, not the least
noteworthy of which would be the elimination of the
necessity to seek for a suitable point of contact. On the
other hand, it is necessary for the surface of the two
plates to be ground down so as to fit each other perfectly,
and for them to Le fastened together as firmly as possible.
It is also advisable for the under side of the agate plate
20 be thickly silvered in order that the current may be
freelv conducted to it.

The phenomenon is revealed in combinations of sub-
stances other than agate with iron; instead of the latter,
galena, molybdenum, copper pyrites and similar minerals
can be used, such minerals being known scientifically as
clectron conductors.  These materials, in fact, conduct
the electric current, as do metals, by movable electrons.
In opposition to these, agate and similar semi-conductors
are called ion conductors, i.c.. the current is established
in them by the movement of ionised atoms. Therefore,
the prerequisite for securing the lerector effect seems fo

I[T is widely known that when a metal conductor is

e the placing of an electron conductor and an ion con-
ductor into the most intimate contact possible, and it
seems likely that this is also necessary for the elucidation
of the familiar crystal detector. 1n order to pass electric
current through the points of contact of the two stages
electrans must pass across trom one material to the other.
Very little more work is necessaiy, however, to release
an electron from the electron conductor, for example,

[ /
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Characteristic curves of the agate-iron
contact detector.

from the iron plate, and to conduct it to the agate, where

the electron then causes the ionisation of an atom, which

then further gives rise to the passage of the current.

On this assumption the detector effect rests upon the

difference ot the work which is necessary for the separa-

tion of an electron in both materials. This explanation

is not new, but it is certainly supported by these observa-

tions of Kramer regarding the detector effect of the

Johnsen-Rahbek relay. H. K.
16
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Events of the Week in Brief Review.

WARSAW CALLING.

On Sunday last the Polish Prime
Minister, Count Skrzynski, opened a new
broadcasting station at Warsaw.

cooo
WIRELESS AND BUSH FIRES.

Bush fires in the State forests of
Western Australia during the recent hot
season have been curbed to a great extent
by the use of wireless communication,

0000

WIRELESS VILLAINY.
Aldershot is suffering from an
epidemic of thefts of bulbs from lamp
standards, carried out, it is thought, by
listeners-in in search of c¢heap power
calves.”’—* Daily Express.”
The italics are ours.
cooo
FIRST WOMAN PIRATE ?

The doubtful honour of being the first
woman wireless ‘‘ pirate '’ to be dis-
covered by the Post Office probably goes
to Mrs. June Phillips, of Shirley, War
wickshire, who was fined £1 a few days
ago by the Henley-in-Arden magistrates
for working a set without a licence.

o000

THE WIRELESS LEAGUE DINNER.
As already winounced, the ammual
dinuer of the Wireless League is to be

held on Friday next, April 23rd, at the
Royal Automobile Club.
A large gathering 1s expected, and

many well-known personalities in the
world of wireless will be present.  Si
Arthur Stanley will preside.
[sN>R=¥o)
ARCTIC SIGNALS ON t3.1 METRES.
headers who, during the next few
months, succeed in picking up the call

sign KEGK, on the extremely low wave-
fength of 13.1 metres, will be listening
to signals fromn the Arctic expedition led
by Commander R. E. Byrd, of the U.S.
Navy. Besides this wavelength the
station on board the exploration ship
“ Chantier > will also transmit ou 20,
40 and 80 metres.

Althongh the number of listeneis on
13.1 metres is likely -to be small, al ieast

two receivers will be tuned in to the
signals. One of these sets i1s in the
Naval Research Laboratory (NUF) at

Bellevue, D.C.; the other is heing built
by the Marine Corps at Qnantico, Va.

WHERE PHONES ARE SCARCE.
Ninety-one per cent. of the broadcast
listeners in Milwaukee make use of loud-
speakers, according to a trade survey.
Purchased sets are in a majority over the
home-built variety to the extent of 18
per cent.

i

PICTURE TRANSMISSION BY
LESS. Captain R. H. Ranger, of the

WIRE-

Radie Corporation of America, is at
present in this country for the purpeose
of demonstrating the commercial practic-
ability of transmitting pictures by wire~
less across the Atlantic. Captain Ranger
(left) is seen on the roof of Marconi
House planning an aerial system.

NEUTRODYNE PROGRESS IN U.S.A.
The popularity of the neutrodyne in
America may be gauged from the an-
nouncement that the Freed-Eisemann
Radio Corporation, which holds a licence
under the Iazeltine patents and intro-
duced the neutrodyne to American
listeners, has just opened a seven-tloor
factory in the heart of New York.

The Corporation hopes to iucrease its
exports to Europe.

WAWW.americanradiohistorv. com

SEAMEN DEMAND WIRELESS
PROTECTION.

The Austialian Seamen’s Unions are
demanding that wireless be installed on
all vessels, irrespective of tonnage.

0000
RADIO REPARATIONS

To cover reparations due, the Japunese
Government has decided to accept
£4,000,000 from Germany in the form of
Telefunken wireless apparatus.

cocoo
DIRECTION FINDING OFF HOLLAND.

PCMS and PCYM are the call signs of
two new wireless ‘‘lighthouses ” estab-
lished ou the Dutch coast at Maasluis and
Ymuiden respectively.

cocoo
BRAZILIAN WIRELESS DEVELOPMENT.

The opening of the new wireless station
at Rio de Janeiro, which takes place
to-day (Wednesdav) inaugurates a uvew
service between Brazil and the United
States, France, Great Britain, Germany
and Italy.

0000
SOVIET WIRELESS EXPANSION.

Kabul, the capital of Afghanistan, will
soon be connected with the Soviet clmm
of radio stations, writes an Indian corre-
spondent. Wireless is being thoroughly
exploited by the Soviet Government,
which is constructing several powerful
stations in Siberia and the Kamchatka.

cooo

PLAIN SPEAKING IN ABERDEEN.

The Sheriff of Aberdeen struck just the
right note in lns warning to wireless
pndus in the "“gramte city’' a few
days ago. In fining two offenders under
the Wireless Act, the Sheriff said he
would take g‘ood care that those who
failed to have licences would have to pay
a great deal more than the cost of the

licence. Aberdonians arve now following
the more economical course.
0000
SHORT WAVES FOR INDIAN
AMATEURS.
Seventy-nine private individuals at

present hold transmitting licences in
India, according to a statement made in
the ﬂeglslatlve Assembly at Delhi by
Sir B. N. DMitra. Ewht of these
licences entitle the holdvrs to transmit
musical programmes. Holders of unon-
commercial licences are now allowed to
transmit on 45 metres and helow.

\
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DX RECORD FOR SOUTH AFRICA.
South Afvican amateurs arve proud of
the feat performed by a Durbun evperi-
menter, Mr. H. W. Heywood (A3E), who
his succeeded in establishing  two-way
commuuication  with a  Californian
amatewr station, U6HM, owned by M.
Clair Foster, of Cirnival. A vemuarkable
feature of the achievement is the fact
that signals were exchanged both wavs
round the world. Mi. Heywood’s wave-
length was 35.5 metres.
0000
SHORT WAVE EXPERIMENTS IN
RUSSIA.

Experiments which have recenutly been
conducted in the Soviet Laboratory af
Nishni-Novgorod have vesulted in  the
transmission of short wave messuges on
83, 102 and 104 metres to Chile and Porto
Rico.

The veal objeet of the tests is to find
a practicable furm of radio comiuurnica-
tion with the remoie parts of Russix
whicl are not provided with telegraphic
communication,

0000
WIRELESS GOODS FOR TRACKING
CULPRIT.
A reward consisting of wireless zoods

to the value of two guineas ix beny
offered by a Midland wireless  firm,

Messrs. Mellowtone, of Stourbridge, for
information leading to the detection of a
person stated to be making illegal use of
the firm’s call sign, 2WQ.

Several reports, one coming from New
Zealand, have been received stating that
2WQ had been lheard on 40 netres.
Actually 2WQ has been ont of action for
six months !

€000
ECHO IN THE STUDIO

“To muifle or not to mulfle * is the
question whichh has prompted some in-
teresting hroadcast studio experiments in

Wireless
World
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heavy cloth has been ¢‘ re-clothed »’ with
a special kind of wood which, according
to reports, not only improves the quality
of received music, but is more agreeable
to the performers.

Many listeners in Great Britain arve by

no means satisfied that the B.B.C. have
reached finality in the acoustic design of

studios,
0000

BROADCASTING MORALS,
Iun raising the question of morals in

broadcasting, Cardinal Dubois, Arch-
bishop of Paris, remiuds programme
compilers that the songs and speeches

they send out reach the ears of small
children and of a public whose scruples
of conscience and morality are entitled to
respect. The worthy Prelate’s admoni-
tion serves as a rennuder that the policy
ot the B.B.C., however much it has been
criticised, has never been assailed on
grounds of morality. Not all countries
enjoy the benefit of a healthy broad-
casting control such as that obtaining in
Great Britain.
0000

CUP TIE RELAY TO LANCASHIRE.

During the playing of the Cup-tie
mateh at the Stadium on Saturday next,
many thousands of Lancashire supporters
who are unuble to attend the game will
e afforded some measure of consolation
through the arrangements for a land line
velay which are being carried out by the
Marconiphone Company i conjunction
with the Daily Mail.

Microphones will be placed in  the
Stadium in such positions that they will
pick up band inusic and cheers from the
crowd, while an observer in a round
proof cabinet will give a ruuning
description of the game as it procceds.
The signals will be takeu through A. and
B. amplifiers and relayed to Manchester

Berlin. ~ A studio hitherto draped with  and Bolton over Post Office land fines ;
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PROGRESS AT BODMIN. As is shown by this photograph, taken last week, con-

structional work on the new beam station at Bodmin is nearly completed.

Bodmin

is the transmitting station for Canada and South Africa.
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in_the two northern towns eager crowds
will  hear the proceedings on loud-
speakers.

WIRELESS ON AMUNDSEN EXPEDI-

TION. Commander F. Gottwaldt, who is

in charge of the Marconi installation on

board the ‘* Norge,' the airship in which

Amundsen and his party are procceding
to the North Pole.

DISTANCE AND SIGNAL STRENGTH.

That wireless signals are stronger 600
miles from a broadeast transmitter than
they are at 300 miles is the conclusion
arrived at by engineers of the radio de-
partment of the General Electric Com-
pany, New York.

For several weeks past thousands of
listeners in the United States have leen
co-operating with the (eneral Electric
Company by reporting on reception of
signals on broadeast bands. The engi-
neers do not claim that the conclusions
are absolute, and cantion that more ex-
haustive investigation may reveal some
facts not yet apparent.

In observing the variation of signal
strength, it was found that the strength
of the signal drops off rapidly during the
first 300 miles from the station, and that,
contrary to what might be expected, the
signal strength actually increases and is
apparently a little stronger at 600 miles
than at 300 miles. Beyond the 600-mile
point the strengtll decreases again slowly
to the limit of the range ot the station.
These distances are not definite values;
they are averages from a large number of
reception reports.

A study of the zones in which fading
occurs shows that it is worst at about
200 to 500 miles from the station, and
this zone, from 200 to 500 miles, is the
territory in which there is the greatest
percentage of rapid-fading reports. Broad-
cast service is hetter at 600 miles than
at 500 miles trom a station because fading
is less pronounced and the signal strength
is slightly greater.
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A Review of the Latest Products of the

MARCONIPHONE VARIABLE HIGH
RESISTANCE.

The demand for a smooth-running high
value variable resistance has now been
met. by the production of a new Marconi-
phone accessory. The resistance matevial,
which is essentjally graphite, is carried
on an ebonite base and is arranged in the
form of two raised concentric rings which

Marcouniphone variable high resistance,
uvsefvl as a reaction control or for regu-
lating the output of an L.F. amplifier.

are bridged by a rotating matal bar carry-
ing a pair of spring mounted graphite
brushes. .

This accessory is manufactured in two
resistance values, with 500,000 and 40,000
¢hms ‘maximum. The former is a useful
unit for incorporation in [.¥. amplifiers
for providing a volume control by shunt
ing the secondary of an L.F. wransformer
while the damping thus obtained flattens
out the transformer cuive, producing an
improvement iu reproduction. The latter
tvpe. having a low maximum value, is
intended for use as a reaction conirol, the
reaction coil being fixed in position with
regard to the inductance in the grid
cirenit and the damping varied by con
necting the resistance acvoss e reaction
winding.

Readers will appreciate the need for
resistances of this type, and being aware
of the difficulties of construction may be
in sume doult as to the reliabilty of this
class of component. It may be said that
when used as a shunt in either the H.I".
or L.F, circuit of a veceiver that varia-
tions in resistance value are obtained
without the slightest noise arising from
intermittent or microphonic  contact
whilst the specimen submitted was snb
jected to continuous rotation without an
appreciable change in resistance valuc
arising.

Worrlidl

D.C. MAINS UNIT.

The usual method of obtaining suit-
able plate potentials for operating re
ceiving sets from D.C. mains consists of
bridging the supply with a resistance and
tapping off suitable voltages along it.

The Tudoradio Co., Ltd., Tudor
Works, Park Royal, London N.W.10.
have designed a simple unit for effect
ing this in which part of the resistance
consists of a Jamp and is combined with

Tudoradio D.C. mains uait for obtaining
H.T. potentials for receiver operation from
direct current supply mains.

a smootliing circuit between the potentio-
meter and the output terminals. The
unit can be relied upon to give good per-
jormance, although it may be pointed
out that D.C. supply mains in certain
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Manufacturers.

districts possess a ripple” that may be
ditlicuit to remove.
Cocoo0

* ABSORBOS > SHOCK ABSORBERS.

To eliminate the microphonic effect so
often experienced with receiving sets em-
ploying dull emitter valves amateurs fre-
quently have recomrse to insert some form
of shock-absorbing material under the
feet of the set.

The nse of ““Surbo ”” balls for provid-

st Absorbos’ shock absorbing buffer for
eliminating valve microphonic noises.

iug a non-microphoenic support is a method
vhich 1s not onlv well known to amatens
but is. one-~ which is vety effective.
Stratton and Co., Ltd., Balmoral Works,
Bromsgrove Street, Bivmingham, have
itroduced a formm of serew-on foot in
which i “ Sorbo " india-rubber cushion
carvied in a wetal rim can be easily
attached to the receiving instrumnent.

The metal mount is attached with a
centre screw and the indiarubber cushion
which is exceedingly pliable, is inserted
by being compressed and then being al-
lowed to expand on to the metal rim.
The rubber cushion is nearly one inch in
yadius, giving ample support to a heavy
sot, and is entirely effective in preveuting
the transference of mierophonie vibrations
between the table aud the set.

These shock absorbing huffers ave sup-
plied in sets of four.

cood

COSMOS RHEGSTAT.

A departure from the usual form of
filament resistance is to he found in the
Cosmos rheostat, a product of Metro-
Vick Supplics, Ltd., 4, Central Duildings,
Westminster, London, S.W.1.

This rlieostat incorporates two wind.
ings, so that it can be used with any type
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of bright or dull emitter valve, the wind
ings having resistance values of 18 and
2 ohms. The resistance wire is carried on
a fibre strip and is much wider than the
formers usually emploved for carrying
rheostat windings. A greater length of
wire is consequently accommodated, and
as a vesult a moderately heavy gauge ean
be employed to give the required rvesist-
ance value, having the advantages uf
liberal current carrying capacity and
mechanical darability under the rubbing
action of the sliding contact. A strip of
spring forms the contact, and in shape is

Two-range Cosmos rheostat.

an improvement on the usual form, inas
much as it is supported at hoth ends so
that a hard contact is obtained which
cannot be forced out of position so as to
require readjustment of the tension.

The body of the rheostat is of white
glazed porcelain with a bush passing
through the centre to provide one-hole
fixing. The knob, which measures only
about gin. across, is turned and polished,
having a neat and well-finished appear-
ance. The scale is of aluminium with
cleanly printed lettering on a hlack
ground.  Substantial knurled terminals
are fitted.

cooO0O

THE DIALITE INSTRUMENT LAMP.

Adequate illumination of the instru-
ment dials is essential for obtaining
critical settings. A small lamp fitting is
obtainable from A. F. Bulgin & Co., 9-11,
Cursitor Street, Chancery Lane, London,
E.C.4, designed for panel mounting and
fitted with a plated metal shade so as 1o
concentrate the light obtainable from a

Dialite jyanel

tamp fer
instrument scales

illuminating

small serew-in lainp on to a condenser or
other instrument scale,

Marketed under the name of Dialite,
this attachment is secured hy means of
one-hole fixing, and the shade is carried
under a kunyled metal ring.

This useful compeent gives a very at-
tractive appearance to an instrument
panel, and the small lamp required is, of
course, operated from the I..T. supplyv.
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HOBBIES CABINETS.

Cabinet making is undoubtedly the
most dithecult job which the amateur en-
counters in the making-up of receiving
sets. It is by no means easy to plane up
roncgh hoards. and many umateurs adopt

Hobbies American~type cabinet, which is

assembled and tinished from pieces of
wood supplied accurately machined to size.

the practice of purchasing wood aecur-
ately planed to the vequired thickness.
Even with planed boards cabinet-making
s not easy owing to the difliculty of
finishing the ends and edges perfectly
square.

A great deal ol trouble cun he saved
by adopting the ¢ ready to make ’ wire-
less cabinets marketed by Hobbhies, Ltd.,
whieh comprise all the necessary pieces of
wood accurately machined to size and
ready for fitting up. In design the cabi-
nets follow American practice, with ver-
tical front paneland divided, hinged top,
3in. mahogany boards being employed.

The stock sizes are 16in. x8in. x8in.
deep, 12in.x6in.x6in. deep and 9in.x
6in. x 6in deep.

ooco

SWITCH SPADE TERMINAL.

The provision of a switeh in the stem
of a spade terminal is a useful feature
to be found 1in the Sirrel connector
manuafactaved by C. W. Garrett, 318, Sen-
tinel House, Southampton Row, London,
W.C.1.

The stem is of ebonite and is pierced
through the centre with a hole into which
is fitted a small bar comnposed half of

The Sirrel spade terhﬂnal incorporates
a simpie form of break switch.

chonite and half of metal. The bar makes
contact with spring-operated surfaces on
either side ot the hole, and the circuit
‘s completed when the hole is bridged by
the metal end of the bar.

www-americanradiohistorv.com
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The spade connector is of heavy con-
struction, and the screw top is of a good
design providing easy and reliable con-
tuct with a stranded flexible lead.

o

S.L.F. DIAL.

Among  the  American  components
handled by the Rothermel Radio Cor-
poration of Great Britain, Ltd., 24-26,
Maddox Street, Regent Street, London,
\W.1, is a geared dial possessing unusual
featuvres.

It is essentially intended for convert-
ing a condenser having plates of the
straight line wavelength type to function
as a straight line frequency condenser in

frequency tuning with condensers having
plates of the square law type.

so far as that the dial settings bear a
simple direct relationship to frequency.
By means of an auxiliary knob operating
ot a pinion and toothed segment a reduc-
tion ratio is obtained for giving critical
control of tuning, yet the drive to the
central shaft is not a direct one and is
applied through a pin travelling in a slot
so that the rotation is not uniform for
any given propulsion by the pinion and
segment. The movement is of durable con-
struction, the brass plates being substan-
tial in thickness and the guide pin, which
1s of hardened steel, 1s made a good fit
in the slot.

The dull silver
appearance, aund the
chemically engraved

cooo

NEW COIL MOUNT.
An improved form of eoil mount is oh-

tainable from the Reflex Radio ("o., 45,
Stamford Hill, London, N.16, and con-

finish gives a goad
graduations are

A new coil mount of moulded Bakelite.

sists of a clean Bakelite moulding with
detachable pin.

In appearance this coil holder is an
advancement on the earlier types consist-
ing of a machined and drilled ebonite
block. The two sockets are fitted with
brass liners and connection is made hy
means of a pair of recessed screws.

Capacity between the pins is reduced
Ly an air gap between the sockets.
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The Gambrell Baby Grand.

trations serve to show the compactness of the set
and the arrangement of the components. ['hoto--
vraphed in use with an Amplion ‘* Radiolux,”
one obtiins a good idea of the comparative size.

The Mains Unit.

‘Lhe photograph taken of the instrument with

NFE is often inclined to wounder how
( part is plaved by the necessity for the use of hat

important a

teries and accumulators in limiting the use and
populirity of valve receivers. Probably if from the tim
that broadeasting started in this country it had been pos-
sible to dispense altogether with H.I'. bhatteries and
accumulators, then loud-speaker sets would to-day have
been in far more general use and the crystal receiver
would be almost a rarity. But perhaps the very fact
that those who have usel valve receivers have learnt that
the associated barteries can be somerhing more than a
trial at times only adds ro the interest attaching to
receivers (lesigned to operate from electric light mains
where one is fortunate enough to have the electric supply
in the home.

Progress in Mains Receiver Design.

During the last couple of vears a good deal of pro-
gress has been made in the direction of eliminating but-
teries where electric supply is available. and many experi-
menters have had such a system in use for a long while
past. [t is comparatively recentlv, however, that sets
have appeared on the market embodying the necessary
equipment to provide I.T. and H.T. current from th
mains.

An intercsting little set operaring from direct current
mains has lately been produced by Messrs. Gambwell
Bros., I.td., and is called the * Baby Grand. This is
a two-valve set, consisting of a detector valve with reaction
and one stage of low-frequency amplification. By inter-
change of coils long-wave stations can be received as well
as the ordinary broadeast band at suitable ranges.

The valves used are 6o milliampere types, viz..
B.T.H., “ B.5,”" and ““ B.5
course.  for the

the
" the latter being used, of
low-frequeney  stage.  The illus-

Terminals are provided.

the lid open shows the resistance unit for drop-
ping the potential of the mains to the required values.
as shown. on the left of the

The resistance unit can

View of the receiver with the lid open.
be seen in the lid

O
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A New Mains Receiver.—
resistance unit in the lid, so that connection can be made
to suit the voltage ot the mains with which the receiver
1s to be used. The smoothing unit, consisting of con-
Jdensers anl a choke, is incorporated in the box behind
the valves, uand, as a precaution, a fixed condenser s
inserted both in the aerial and earth leads. Uhe mains
connection is made into an ordinary lamp-holder, and
the aerial, carth and loud-speaker connections are made
to terminals at the back of the set in the usual wayv.
The valve filament circuits are arranged sn that no
adjustable flament resistance is required, the correct
resistance value having been chosen, and the two valves
operate in series, thus effecting an economy in current
consumption, the required drop in mains voltage heing
less.
Results of Test.

Using this set at some little distance from london,
ample volume was obtained both from 21.0O and Daventry
with a standard aerial. London could alsa be received

World
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with a small indoor aerial with adequate loud-speaker
volume up to distances of 3 to 5 miles, hut this does not
indicate the limit of range.

[For those with direct current lighting supply who want
a simple broadcast receiver without the trouble of bat-
teries, the set can be thoroughly reccommended. There
is, whilst the set is in operation, a trace of commutator
ripple still present, which varies in intensity, depending
on the conditions at the power supply station; but when
the transmission is actually in progress this hum is not
noticeable. The presence of a very slight trace of hum
when no broadeasting is on is, perhaps, an advantage
rather than an objection because it indicates that the set
is switched on, and hecause of the simplicity of the
arrangement it might be very easy to leave the set running
in the absence of some such indication that the valves
were in use. W think, however, that there is still
room for some improvement in the smoothing unit, and
no doubt the designers will take this into consideration
in future cditions.

AMATEUR STATION 2JB.

SITUAT]CD in North-west Lon-
dJon, this station is frequently to
be heard on short wavelengths with
an input power between 3 and 6
witts.

The transmitter, which employs
the well-known loose-coupled Hartley
circuit, is shown at the right-hand
side of the photograph. An L.S5.5
valve is uscd as an oscillator, and
modulation is effected by the much-
maligned grid system, an ordinary
receiving valve heing connected across
the grid circuit for this purpose, with
its plate joined to the grid of the
oscillator.  While it is probahle that
this system would be unsatisfactory
on higher powers, complete success
has been achieved on powers of 3 to
6 watts.  Yor Morse transmission the
filament of the modulator is merely
switched off.  Power is obtained
from the 240-volt D.C. lighting

ception at R6 to Ry, with excellent
aquality, has been reported by an
amateur at Cologne.

Condenser Truths.

* A radio receiver can be no better than
its variable condensers,”” is one of the
axtoms latd down in an informative little
book entitled : “ The 'Truth ahout Vari
able Condensers,” which has been pro-
duced by the General Radio Company, of
Cambridge, Masssachusetts. This publi-
cation, which is admirably illustrated, de-
scribes a wide range of instruments now
finding a market in this country. The
company’s British representative, from
whom copies of the bLooklet may bhe ob-
tained, is Claude Tyons, 76, Qld Hall
Street, Liverpool.

0000
Wireless in the West,

A large factory, solely for the manufac-

ture of wireless sets and componcnts, is

mains.

in course of constiuction at Bedminster.

On the receiving sule several scts
ate used. The receiver shown on
the left of the table is a replica of
that described by Mr. W, Tames in
the December 23rd, 1925, issue of
this journal. Tts flexibility is extra-
ordinary, and Australian  signals
have been received when using a few
feet of wire across the room as an
aerial.

Some experiments have been con-
ducted with the object of finding the
optimum wavelength for long-dis-
tance communication with low power,

A 30

The low-power experimental station 2JB
operated at Brondesbury by Mr. John C.
Bird.

and  some  interesting  results  have
heen obtained.  Ior instance, on a
wavelength  of 189 metres the
greatest distance from which a re-
port was received was Cambridge.
On descending to go metres, reports
came in from France, Belgium, and
Holland, while the longest distance
previously obtained was trebled by
using the g5-metre wave.

When transmitting telephony, re-

W americantadiehictorv.com

Bristol, by Automobile Accessories (Bris-
tol), Ltd. A separate factory will devote
its efforts to the manufacture of cabinets,
accumulator cases, crates, and all types of
woodwork used by the radio trade. The
company hopes that both factories will
he in full swing by the end of this month.
cooco

The Social Side.

Move than seventy members and friends
of the staff of Messrs. L. McMichael. Ltd.,
were entertained at a successful dance
held recently at the Royal Hotel, Slough.
The staff were happy to have among them
Mr. Leslie McMichael, managing dirvector,
Miss McMichael, and Mr. B. Hesketh,

B.Sec.. director and works manager.

<
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CIRCUI'TS

in Theory and Practice.

10.—Detection of High=Frequency Oscillations.

By S. O. PEARSON, B.Sc., AM.ILEE,

N this series we are chiefly concerned with the recep-
tion of radiotelephony, and the action of a detector
is considered from this point of view. The energy

of sound is conveyed to the drum of the ear by waves
of compression and rarefaction of the surrounding atmo-
sphere, a given pitch of sound being produced by some
definite frequency of vibration. The band of frequencies
representing audible sound is more or less limited, the
upper and lower limits not being quite the same for all
individuals ; but, in general, the audible band of fre-
quencies ranges from about 25 cycles per second to an
upper hmit of ahout 10,000 cvcles per second. How-
ever, the range of frequencies chiefly used in ordinary
telephony is only {rom about 1oo to 3,000 cycles per
second.  Frequencies of currents, etc., within the audible
limits are referred to as audio-frequency or low-frequency
(I..1°.) currents to distinguish them from the higher fre-
quencies used for wireless communication.

'The actual wave shapes of sound vibrations are usually
of very complex form, but it can be shown that any
alternating wave, however complex in shape, can be re-
solved into a number of pure sine waves whose sum will
give the wave-shape in question,  The principal sine wave
obtained in  this manner
which has the same frequency
as the original wave, is calied

(@ /—/\

are far higher than any ot thosce within the audible range
in order to obtain efficient transmission. Thus, in order
to convey the frequencics of speech and music, a high-
frequency oscillation or wave must be used to act as a
carrier. the high-frequency wave being for this reason
catled the carrier wave.

Modulation.

At the transmitting station the speech frequencies are
superimposed on .the high-frequency oscillation, that is
to say, the audio-frequency currents from the microphone
are cansed to varv the amplitude of the high-frequency
oscillitions in the aerial circuit in accordance with the
waveshape of the sound vibrations. A high-frequency
oscillation which has its amplitude regulated in this
manner is said to be mednlated, and the corresponding
wave transmitted is called a modulated wave. The prin-
ciple involved will be clearly seen from the diagrams of
Iig. 1, where the upper curve is a low-frequency
“ wave,”” and the lower curve-a high-frequency oscilla
tion modulated in accordance with the variations of the
upper curve.  Note that the contour of the peak values
of the high-frequency oscillations is exactly the same

shape as the wave form of the

part of the lower curve repre-

the feudamental wave, and the
remaining sine waves, whose
frequencies are all exact mul-
riples of the fundamental fre-
quency, are called Jlarmouics,
or, in the case of sound, over ‘ =N
/ones.  In the case of a sound - H

sents  the pure carrier  wave
when not being modulated. It
will be scen from the diagram
that at no time must the ampli-
tude of the low-frequency wave
be greater than or even equal to
N\ the amplitude of the carrier

low-frequency curve. The first
AUDIO - FREQUENCY
WAVE

MODULATED ,rﬂ\

WAVES P ,ﬂ

wave, otherwise the wave form
will not he maintained, and
the high-frequency oscillations

wave the piteh is determined by :
the frequency of the funda- [\ ﬂ ﬂﬂ 1
present and by their ampli

would cease altogether during
any intervals when these con-

mental, and the quality or tone (p) UM UU ] I
tudes relative to that of the o % b

hy the number of harmonics
fundamental. AL \U

)

et

Transmission Frequencies. Fig.

In transmitting speech and
music by wireless, the sound vibrations have to be con-
verted into electrical variations of corresponding wave-
shape and transmitted through space to the receiving
apparatus. there to be reconverted into sound waves of
as nearly as possible the saine shape as the original ones
which actuated the microphone at the transmitting
station. Now, since the energy radiated per second Ly
a transmitting aerial is proportional to the squarc of the
frequency or inversely proportional to the square of the
wavelength, it is necessary to employ frequencies which

i1.—High-frequency oscillaticns moduiated by an
audio-frequency vibration in telephony transmission.

b =

practice the amplitude of
low-frequency  wave must be
quite a small percentage of
that of the carrier wave if true
proportionality is to he maintained, that is to say, the
percentage modulation mnst not he too great. Another
reason for this will Le seen below in connection with the
detector.

The longest waves used for radio communication are
about 235,000 metres, corresponding to an oscillation fre-
quency of 12,000 cycles per second, or 12 kilocycles.
The band of wavelengths chiefly used for broadcasting
purposes in this country lies between 300 and oo metres,
correspending to.a band of frequencies between 1,000,000

Ky 3 ditions existed In fact, in
3 U U the

~r
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Wireless Circuits in Theory and Practice.—

and 600,000 cycles per second. z.¢., between 1,000 and
6oo kilocycles, the only broadeasting station at present
operating outside this band being Daventry. It should
be noted that al] of these frequencies are a long wav
above the highest audible frequency.

Separating the Audio-frequencies from the Carrier
Wave at the Receiver.

The modulated high-frequency oscillations are picked
up by the receiving aerial, and in order that the tele-
phone or loud-speaker con-

nected to the receiving ap-

RECTIFIER paratus shall reproduce the
ab .

AP sounds actuating the trans-
L c P mitting  microphone it is
L necessary that the current in
1 the telephones shall have as
nearly as possible the same
= wave-shape as the current
Fig. 2.—Plain aerial circuit in the transmitting miero-

with rectifier and tele- fs Ao G
phones connected across the ph(me‘ r_[‘hl\ means that at
loading  inductance and the receiver the low-fre-

capacity-

fuency component has to be
separated from the carrier wave again, and this is the
function of the detector. The aerial and receiving cir-
cuits are tuned to the frequency of the carrier wave, and
the resulting modulated high-frequency voltage built up
across some part of the circuit is cansed to operate the
receiver. As a simple case we shall consider a plain
aertal  cireuit  with  paraltel
tuning as shown in Fig. 2. \

interval the modulated wave
being received is the same as

APRIL 2158, 19206.

tude of the high-frequency oscillating voltage across [.C
The necessary conditions can be obtained by connecting
in series with the telephones some device which will cut
off completely all the negative half-waves of the current,
allowing the positive haif-waves to pass.

The Use of a Rectifier.

An arrangement allowing current to pass freely in one
direction but not in the opposite direction, is said to
possess unilateral  conduc-
tivity and is called a recti-
fier. A perfect rectifier
would be one which allowed
no current whatever to
pass in one direction and
offered a constant resist-
ance to currents in the
other direction. If a
curve is plotted showing
the relation between the
voltage applied in eitha
direction across a perfect
rectifier  and the current
passed by it a straight line
curve is obtained, as shown
in Fig. 4, for all positive
voltages, there leing no cur-
rent at all for all negative
voltages. In practice a perfect rectifier has not vet been
fonnd, but there are a number of devices which offer a

much lower resistance to currents passed one
A way through them than to currents passed in

CURRENT

Fig. 4.—Characteristic curve of

a perfect rectifier, The cvurrent

obeys a straight line law for

positive voltages and no current
flows for negative voltages.

Y M, the opposite direction.  Chief
MODULATED o B o
_ MoDMues . among these is the  crystal
detector.

that shown in Fig. 1. The
voltage huilt up across the in-

Suppose that for a given short ’ﬂ" T
(® U ﬂ /”\\Zr’/‘\

E——

The Mean Telephone Current.

ductance and contlenser will \ Tet us frst consider what
obey the same law, and the ¥ 13 happens when a perfect recti-
curve is repraduced in TFig. 4 N4 fier is connected in series with
3(x).  Now if we connected a the telephones, the pair then
pair of telephones across the being connected across  the
condenser practically no tuning inductance and con-
current would flow through TN AN denser of Fig. 2. Suppose
these telephones, hecause the <M \ 40 ; that all the negative half-waves
impedance offered 1o currents o 4 RECTIFIED of the current are completely
at the frequency of the carrier i ﬂﬂn\ ’{i A y suppressed and. that the posi-
wave would be very great in- (b)fF B == T MEAN tive half-waves are allowed to
deed. But even if some current pass  freely.  The resulting
did flow. no sounds would Le current through the rectifier
produced in the telephones ! and telephones would then. be
Referring to the upper curve of as shown at (b) in Fig. 3,
‘I’ig. 3, it will bg seen  that R [ i.e., it would be a _pul;\:uting
although the amplitude of the CURRENT current  hut - unidirectional.
voltage across the circuit s (c) Thus the mean value of the
varying at an audio-frequency, ) . . current flowing through the
its mean value is always gero, ~Fi% 3-—Curves showing the action of a perfect rectifier. rectifier and telephone circuit

being quite independent of the modulation. Thus the
average value of the current through the telephone will
not be in any way affected by the modulation, with the
result that no audible sound will be produced. What is
necessary is that the mean value of the current through
the telephones shall vary in accordance with the ampli-

A 32

will be proportional to the amplitude of the high-
frequency oscillations, and the mean value of the current
through the telephone will have the same wave-shape as
the contour of  the modulated high-frequency wave.
Curve (c) shows the mean value of the telephone current
measured over intervals small compared with the time

> wwinvamericanradiohistorvy cem
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Wireless Circuits in Theory and Practice.
of one cycle of the audio-frequency wave and at least as
great as the time of one cvcle of the carrier wave. For
transmission on a wavelength of 300 metres the carrier
wave has a frequency of a million cycles per second,
and when this is being modulated by a low-frequency
wave of, say, 8oo cyvcles per second, we see that there
are 1,250 high-frequency oscillations during each single
cycle of the low-frequency current. As a telephone
offers a very high impedance to these high-frequency
currents it is necessary to shunt it with a small condenser
which will offer a fairly low reactance path for the high-
frequency alternating component, and at the same time
offer a high impedance to the audio-frequency currents
so that these are made to pass through the telephone.
It should e pointed out here that the mean value of
the current through the telephone has a value very much
less than the amplitude of the half-waves of current
which the rectifier allows to pass; it was shown in a
previous section that the mean value of a half-wave was
0.637 of the amplitude for sine waves. In the arrange-
ment under consideration only the alternate half-waves
are present, and therefore the telephone current during
any short interval of time will he equal to only 0.318
of the amplitude of the high-frequency pulsations during
that time.

The Crystal Detector. '

The simplest rectifier for receiving purposes fs the
crystal detector, which employs the peculiar property ot
the contact between two crystals of different materials,
or between a crystal and a metal, of possessing unilateral
conductivity to a marked degree. But no combination
discovered as yet provides a perfect rectifier, that is to
say, no crystal arrangement will completely cut off the
negative half-waves of a high-frequency oscillation, the
action heing merely to allow much more current to flow
in one direction than in the other when an alternating
voltage is applied across it, and further, the mean value
of the current gllowed to pass is not directly propor-
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Fig. 5.—Characteristic curves of typical crystals. (a) Zincite-
bornite or Perikon detector and (b) carborundum-steei detector.
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tional to the applied voltage; in fact, it is nearly pro-
portional to the square of the applied voltage for small
values of voltage.

The characteristic curves showing the relation hetween
the steady voltage applied across the detector and the
current are different for different combinations, and two

~ 4 WWANLameticanradiohistorv..com -

typical curves are given in Fig. 5.  Considering the
Perikon detector whose static characteristic curve s
shown at (a) it will be noted that some current is allowed
to flow even when the applied voltage is negative and
that the bend in the curve is not a sharp corner but
rounded off.  The sharper the bend and the smaller the
amount of negative current allowed to pass the better
will be the action of the crystal as a rectifier. The fact
that some negative current flows means that only partial
rectification will take place, and, due to the gradual

/\ /\ A APPLIED
@ \ 7 VOLTAGE
A /\ /\ mEAN
R
Bt e
OF———1/ A —; \ _  RECTIFIED
N N CURRENT

Fig:. 6.—Comparison between the rectified current (b) in a perfect
rectifier and (c) in a crystal detector.
Lend in the curve, the ratio of mean rectified current to
the amplitude of the applied voltage will begin to fall
off rapidly as the voltage becomes smaller and approaches
zero.

The curves of Fig. 6 are given to show the effects of
an imperfect rectifier, such as the Perikon detector, as
compared with the perfect or ideal conditions.  The
upper curve (a) represents the high-frequency voltage
applied to the rectifier’: the second curve (b) gives the
rectilied current which would
be ohtained from a perfect
rectifer with a characteristic
curve like that shown in
Fig. 4. and the lower curve
tepresents the vectified cur-

CRYSTAL

rent obtained from the
crystal rectifier. Tt will he
noted that the mean value

POTS
of the current passed by the

crystal is very much helow
that given by the ideal
rectifier, and that the cur-
rent impulses are no longer sine shaped half-waves,
This point will be referred to again in connection with
the distortion which it may  produce when receiving
speech and music under certain conditions.

Referring again to the curves of Fig. 3, it is important
to notice that for the Perikon detectyr the bend in the
curve occurs just at the point where the voltage is zero,
whereas for the carborundum detector the hend in the
curve occurs where the voltage is +0.7 volt. This means
that for the Perikon detector rectification would com-

Fig. 7.—Circnit diagram showing

the use of a potentiometer to ad-

just the steady voltage applied to
a crystal detector.
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Wiréless Circuits in Theory and Fractice.

mence for verv small values of applied voltage, whereas
for the carborundum no rectiiicarion would take place at
ali until the amplitude of the applied voltage had reached
at least 0.7 volt. To overcome this (difficulty. which
arises when using carborundum crystals and certain
other types of crystal, a steadv voltage must be applied
to the crystal from a local battery in order to operate
at the bend in the characteristic curve.  For the car-
borundum crystal whose curve 1s given the applied
voltage would have to he o.7. This is easily effected by
using @ couple of celle across which is connected a
potentiometer having a fairly gh resistance, the com-

AN INTERESTING

HE photographs show a small transmitting valve

which had ¢ burnt out ”’ while taking static charac-
teristic curves, The valve was being badly overrun—izo
watts were being dissipated at the
plate instead of the normal s50-—when
there was a flash, and the filament
had gone.  An inwardly directes] hole

which can be seen in the
‘The top of the valve was removed exposing
the cylindrical plate, and it was seen that two holes
opposite each other had been melted in the plate and
that the hole in the glass was opposite one of these

was appdarent
photograph.

in the glass,

holes.  Opposite the other hole the glass was blackened.

The Formo Co., Ltd. (Crown Works,
Cricklewood Lane, N.W.2). Shronded
L.F. Transformer. Choke-capacity coup-
ling unit; Variable Condensers; Low-loss
Couplers and Heterodyne Oscillators.

General  Electric Co., Titd. (Magnet
House, -Kingsway, W.C.2). Folder Non-Pong Valve
B.C. 3991, describing and illustrating  Variable Condensers,

“Gecophone ” wireless components and  Loud-speakers.
accessories, including the low-loss slow-
motion variahle condenser, universal fila
ment rheostat, anode resistance unit, etc.,
and lLeattet No. 4064, with specification
and price of D.C. charging resistance for

Victoria
6213,

Strect,
of  Radio

Wireless
World

Holders,

Igranic Electric Co., Ltd. (147, Queen
E.C).
Accessories,
Tuoning Coils, Variometers, Transformersy

1N e =g > .r,_.;.__'.,

APRIL 2151, 1920.

bination being connected in the circuit as shown ia
I"ig. 7. With this arrangement the voltage applied to
the crystal can be varied over a range from minus to
plus the vollage of one of the cells, and it is particularly
useful where it is required to interchange crystals.

[In the next instalment some actual measurements will
he given on the charactenstics of crystals, including
dynamic measurements. From the results it will be
shown how the percentage modulation of the carrier wave
affects the quality of the reproduction.  The various
methods of connecting cryvstal detectors in the circuits
will be given, and the damping effects, etc., on the tuned
circuits discussed.]

VALVE FAILURE.

When a valve burns out it 1s always intercesting to
investigate the cause, and much more so 1f it is a frans-
mitting valve, which is, of course, an expensive item as
compared with receiving valves.  Probably more than one
theory could bhe advanced as to the exact cause of the
mitial stage of the effect which produced the breakdown
in thisx particular instance, but, ig all probability, the

sequence of events in the burning out

of the valve was as follows:—The bombard-

ment of the plate by the electrons from the fila-

ment became so intensive that the plate was
melted. The electrons now rushed right through
the holes so made in the plate, and bombarded
the glass.  The glass be-
came melted in its turn,
and  the air rushed in
through the soft glass,
thus destroying the
vacuum. Finally, the
tungsten  filament  burnt
out in the air.

It would be interesting
to know whether readers
have ‘had similar experi-
ences or whether this is a
somewhat unique instance.
Of course, it is fairly well known that intense emission
can take place with a coated filament where the coating
has been ureven and the proportion of thorium in any
spot on the coating is unusualtv high, hut this is a
defect in manufacture which would probably seldom occur
in modern valve manufacture. E. M.

Leaflet No. 1053, illustrating and describ-
ing their extra-selective Leceiver, Type
R.G.6A, and Leaflet No. 1054, giving par-
ticulars of the wireless * Cull ™ appura-
tus. Type C.G.3, suitable for either
lond-speaker or electric bell.

Spencers (Scotland), Ltd. (119, George
Street, Edinburgh). Catalegue of Wireless
Receivers, Valves, and all kind of
aceessories.

Midland Radiotelephone Manufacturers,
Ltd. (Brettall Lane Works, Stourbridge).
Catalogue of “ Mellowtone ”” Receiving

Square-Law

Headphones and

Catalogue No.
mcluding

H.T. accumulators.

The Marconiphone Co., Ltd. (210-212,
Tottenham Court Road, \.1}. Leaflels
with particulars and prices of Stirling

A 34

Condensers, Switches and Rheostats;  Sets and Components.

also their Multi-eiveuit Folder of pic- The Radio Devices Co. (Newdigate

torial and thearetical circuits. Street, Nottingham). *“ Devicon > Low-
Marconi’'s  Wireless Telegraph  Co., Loss and Standard Condensers. Switch

Ltd. (Marconi House, Strand, W.C.2).

ww\k-americanradiohistorvy com

Coil-Plug and On-and-off Plug Switches.
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Savoy Hl“ Topicalities . By Our Special Correspondent.

Relaying America.

The Keston station has been getting
some particularly good quality reception
from the Schevectady station (WGY) on
32 wetres during the past ten days, the
week-and period, April 10-12) being ex
ceptionally encouraging from the point of

view of experiments.  As listeners will
readily understand, however, it is not pos-
sible to interrupt the ordinary 2LO pro-
erwmimes and  substitute the American
transinissions, cven when the quality of
the latter is considered satisfactory
enough for relaving: but no doubt the
time is approaching when British pro-
gmmumes will be so arranged that inter-
ngtional broadcasts ¢in be sandwiched iu
at odd times, as o prelude to the period
when reception becomes so reliable that
Awmerican programmes can be announced
definitely  betorehand.

0000

An Eight-valve “Super Het.”

It is unfortunate for British listeners
that the introduction of summer-time in
this country will debar them from hear-
ing. al a reasonable hour, further relavs
of American programmes of the excellent
quality of that which was broadcast by
Schenectady (WGY) on Tuesday of lust
week. The engineers at Keston had heen
experimienting to wood purpose. They
Liad installed a new eight-valve set con-
structed on the super-het. principle, and
had bronght a * broonastick ” aerial into
use. This aerial was only four fect
from the ground and 300 vards long; and
the guality of reception proved that Capt.
West and his assistants are cvidently
working along the vight lines.  Listenevs
heard for themselves the musie plaved by
the Porter E. Potts archestra at the Hotel
Van Curler. Schenectady. and there is
thevefore little need 1o do more here than
draw aflention to its snperior quality,
both as regards melody and rhythm, when
compared with the stuff put on the ether
by some British dance bands.

0000

Writing for the Microphone.

T understand that an eminent composer
and an equally famous author and poet
are being aupproached by the broadeasting
officials with the object of inducing them

to co-operate in preparing specially for
broadeast performance a new opera, song
cycle, or similar work in which their bril-
liant talents may be adapted for the
medium which nerther has vet touched.

feliolole]

Problems to Solve.

In music of & complex nature, the in-
tentions of the great composers can never,
perhaps, be reproduced.  This is due to
a large extent to the faet that none of the

BRISBANE CALLING.

In external ap-
pearance. the new Queensiand broadcast-
ing station at Brisbanc (4QG) has points

of resemblance with 2LO, London. The

station transmits on 385 metres.

old masters contemplated the use of such
a medium as radio for the interpretation
of their works.  Experience has shown
that while melody, rhythm. and musical

www amecicanradiohistorv com

formn can be conveyed without flaw, cer-
tain elements in existing musical composi-
tions are lacking from a broadecast per-
formance, and it is becoming evident that
there is a new field for musical composi-
tions specially written to convey a fully
satisfactory veproduction of the aunthor’s
idens. Some of the great living composers
realise thiz, and will, it is hoped, set
themselves to overcome the problem.

0000

Too Many Characters.

A listener writes to me pointing out
that o certain confusion is sometimes
caused in following a radio play by a
rather bewildering number of persons ap-
pearing in the cast.  He pleads for some
simplification of his task of identifying
each separate chavacter as he or she
speaks. T think that what my corre-
spondent has in mind is the facility with
whieh Mr. R. A. Roberts assumes all the
chavacters in his * Dick Tuarpin "’ sketch;
My, Percy Edgar, the Birmingham station
director, does precisely the same thing in
his Protean interludes. It wonld he, per-
haps, a useful development of the radio
dvama if the B.B.(". conld broadeast some
one-act plays in which all the characters
were assumed by one individual, or at all
cvents. by very few artists. Not every-
one. ef conrse, ean emulate the bountiful
personality of a Bernard Shaw, that would
enable them to talk in four veoices and
sing a song as he did in his yeading of
COFlaherty, V.C.””; but the call of the
microphone is insistent for personality in
each individual character broadcast, and
the artist who can introduce the distinc.
uive note will make a name for himself.

0000

Anzac Day.

Next Sunday, April 25th, is Anzac
Day, and in commemoration Cieneral Sir
Lan Hamilton will broadcast a brief de-
scription of Lhe landing at Gallipoli in
1915.

0000

The Pilgrims Society.

The DPilgrims Society are giving a
dinner to the Earl of Reading on Wed-
nesday next (April 28th) on his retive.
ment from the office of Viceroy of Tndia,

435
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where his work for the Empire has been
signally successtul. At 9.30 p.in. on the
day named, listeners will hear the toast of
Lord Reading’s health, propesed by Lord
Birkenhead, Secretary for India, and the
ex-Viceroy’s reply.

0000

Broadcasting from Theatres.

When the B.B.C. entered info an agree-
ment with the theatrical interest for
Iroadeasting from the stage, the number
of excerpts from stage performances was
Himited to twenty-six per annum.  This
was to be the maxinmum, and it wus not
contemplated that the fall number would
necessarily be reached. As things have
turned out, Savey Hill is pretty well up
to schedule ; for since the agreement came
into force in June. 1925, eighteen stage
broadcasts have taken place, and the
negotiations for two.more are practically
complete.

cooCoC

The List.

The full list of such broadcasts is now
as foitows : —June 23rd. ** The Beggar's
Opera ™ ; 25th, * Tell Me More’; July
3lst, * Charlot™s Revoe ”; August 14th,
“ By the Way *"; September I0th, * Co-
Optimists 7 ; October 16th, < Dear Little
Billy>*; 3lst. “ Tess of the D'Urber
villes’’; November 14th. ‘¢ Co-Optim-
ists 7 ; 256th, ¢ Tell Me More’’; Decem-
ber 11th, ** Lionel and ('larissa ' 11th.
Press Fuid Charity Matinee, Lyceum
‘Theatre ; Jannary 1st. ** Bluebell in Fairy-
fand 7”5 16th,  ““ Mercenary  Mary 7
Febrnary 13th, ““ The Ghost Train '’
26th, ““ Henry VJII.”; March 12th, ¢ No,
No, Nunette’; 26th, ¢ The Student
Prince ¥ ; April 9th, ** Wildflower.”

co000

B.B.C. and the Managers.

Althongh managers are entitled to decline
to: broadcast, and the B.B.C. may simi-
lurly decline any excerpts offered to them,
there have bieen no cases of frietion; the
only occasions on which hroadeasts fell
through being the proposed transmission
of *“Betty in Mayfaiv " from the Adel-
phi Theaire owing to the action of the
Musicians’ Uniew, and that of  The Blue
Kitten " from-the Gaiety Theatre, where
it was discovered that difficulty would
arise owing to the fact that the consent of
several persons in this country and abroad
would first have been necessary.

0000

Abandon Hope—!

After their 2LO broadcast on April
21st, John Hepry and Blossom will not be
heard again from the broadcasting studio
for some time to come, us thev are about
to begin their sumimer season of seaside
performances.  Broadcasting’s loss will
thus be Ramsgate's gain, bnt it is desii-
able that J.H. should be given a period
of- respite from broadeasting.  The pre-
mier of laughter-makers to the B.B.C.,
as he has been called. counts his Hrsb
appearance bofore the microphone as cne
of the worst moments of his life. He
has been first turn in a music hall in
that Yorkshire city that’s known uas 1he
Grave of Comedians, but even then he
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FUTURE FEATURES.

Sunday, April 25th.
Loxpon.—3.30 p.m., Tchaikovsky
Frogramme. 9.15 p.m., Albert
Sandler and. the Grand Hotel,
Eastbourne, Orchestra.
BrruingHaM.—3.30 p.n., American
Programme.
BourneEyoutn.—3.30 p.m.,
Symphony Programme.
Mancnester.—3.30 p.m., Coleridge-
Taylor’s Lesser Known Works.
Monday, April 26th,
Loxpon.—8.20 p.m., The B.B.C.
Spring Series of Chamber Con-
certs.  1st  Concert, relaved
from Chenil Galleries, Chelseu.
London  Chamber Orchestra,
conducted by Anthony Bernavd.
AperDEEN. —8.30 p.m.,  Remnant
Acre,”” a Play in one act by
Dion Titheradge.
NEwcasrLe.—8 p.m.,
avia.”’
Tuesday, April 27th.
Lonbon.—9 p.m., Speech by the
Rt. Houn. David Lloyd George
at the tenth arfhual dinner of
the London Head Teachers’
Association, rvelaved from the
King’s Hall, Holborn Res-
taurant.
Davextry.—8 p.m., Request Pro-
~ gramme by ¢ The Roosters.”
Carprrr.—10.15 p.m., ““The Care-
taker Calling "—Some Impres-
sions by George 'Erbert.
Grascow.—10 p.m., Popular Song
Recital.

Wednesday, April 28th.
Bour~EyoUTH.—8 p.m., Grand Con-
cert relayed from the New
Central Hall, Southampton.
BevLrast.—8 p.m., Concert (includ
ing ‘“ The Blessed Damorel,”
by Ernest Farrar).
Maxcuesteér.—8 p.m., Violin Re:
cital by Don Hyden.
Thursday, April 29th.
Loxpox.—8.15 p.m., “ Lady Win
dermere’s  Fan,” by Oscar
Wilde.
AnerpEEN.—8 p.me, Nautical Pro-
gramne.

Light

‘Heandm

BrMinenam.—8  pm.;  “ Klavi
tana.”’
Canprr.—8 p.m.. Music of Dame

Ethel Smyth. inelnding ““ The
Boatswain's Mate.”

Friday, Aprii 30th.
Loxvox.—7 p.m.. Daily Graphic
Concert.

Saturday, May 1st.
Loxpox.—-8 pm., ““May Day,” a
Musical Farce in One Act.
Brrrast.—8 p.m., ““ Polvglot,” a
Competition. 10 p.m.. Piuno

and Song Reeital.

Loixporou.—8 pom.,  Celebration

of the Second Burthday of
21EH.

Grasgow. -8  p.m., “ Listening
Time. ™

<

APRIL 2158, 1926.

did not experience anything quite so hope-
less as when he first entered a broadcast-
ing studio. I think that most listeners
can sympathise with any humorist who
is trying to ‘‘get it across’’ in that
atmosphere of loneliness.

cocoo

Artists’ Contracts.

In various branches of the entertain-
ment world feeling still runs high against
broadcasting. Artists find that their con-
tracts are drawn up so drastically as to
preclude them from appearing before the
microphone, even at times when their ser-
vices are not directly required by their
employers. Two cases of the kind have
occuwrred within the past few davs. In
one case the artist did not feel equal to
* facing the music,” and his broadcast
engagement was cancelled .at the eleventh
hour, to the intense disappointment of an
audience which would have numbered
tens of thousands more than actuallv did
hear him at the hall where he was hilled
to appear.  In the other case the wurtist
decided to risk the consequences and
broadcast, in spite of the contractual
mterdict.

(el elNelNe]
Defensive Measures.

The main point is that sconer or later
the B.B.C. will in its own defence be
forced {o adopt similar tactics in respeet
of broadeasting stars and introduce into
its contracts an option on a stn's ser-
vices and material ; this is becoming more
necessary, as other branches of the enter-
tainment world are showing an increasing
disposition to engage urtists on account
of 1heir hroadeasting reputations.

o000Dn

Lectures and Counter-lectures.

Listeners are advised to spare the time
Lo tune in at 5.30 on Tuesdays to hoar
the lectures and counter-lectures which
are being given ifi the Great Hall ot the
London School of Economies in aid of
King Edward’s Hospital Fuud for Lou-
don.  The subjects of debate cover
wide field of human interest, rvanging
from the amount of serions attention that
should he paid to eritics, to an inguiry
whether woman is becoming too ubtin-
sive or not.  The list of speakers in-
cludes Nliss Sheila Kaye Smith, Miss
Ellen Wilkinson, M.P., the Right Hon.
J. H. Thomas, M.P., and Mr. (. K.
Chesterton, and among the distinguished
men and women wha will act as chairmen
are the Right Hon. D. Llovd George,
M.P., Miss Tvene Vanbrugh, and My, W.
B. Maxwell.

[alisRoNe)

To What Base Uses.

I heurd the other day of a listener who
makes a practice of switching on the lond-
speaker whenever he leaves his house un-
occupied, in order that his dog shall have
the companionship of the music and
voices and not disturb the neighbours by
howling. Another listener has now
written to the B.B.C. to say that he places
the lond-speaker near his parrot’s cage in
the hope that the bird may be indnced to
talk and sing—a bhetter training school
than many people reulise.
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The Mullard P.M.3.

HLS week we have three new valves, and they are
all of the low current consumption tyvpe. We teste
tirst of all the Mullard P.M.3 valve, which is rated

to consume a filament-heating current of o.1 ampere at
3 to 3.7 volts.  The valve is said to be suitahle for detec-
tion, H.F. and I..F.
amplilication ; woe
would, therefore, ex-
pect the anode imped-
ance and amplification
factor to be moderately
high. According  to
the makers, an average
valve has an anode im-
pedance  of 16,000
ohms and an amplifica
tion factor of 13.3
measured with  an
anode voltage of 73
with zero grid volts.

Test Results.,

Test results are given
below, from which i
will be seen that the
valve tested was a
fairly good specimen,
its average impedance
being about 18,000 ohms
and amplification factor 135. Valves of this type when
used as a detector should have the grid leak return wire
connected to the positive side of the lilament, and a grid
leak of 2 megohms is suitable. For L.F. and H.T.

Multard P.M.3.

Three New Valves.

amplification, a negative grid bias should be used and
the values at which the measurements were taken may be
used as a guide. The valve cannot strictly be said to be
a power valve, /.c., a valve suitable for working into a
loud-speaker, its annode impedance heing too high ; a trans-
former could he used, but this is not really satistactory.

> o —

¥

Neutron Valves.

Two types were sub-
mittedd  for  test, an
. 306 and an I..406.
Type H.po6 is in
tended  for  high-fre-
quency  amplification
and for any purpose
where a valve with «
fairly high amphiica-
tion factor is required,
for instance, for resist-
ance or choke-coupled
H.F. or L.F. ampliti
cation.  Its  filament
rating is 4 volts at 0.06
ampere.  The valve of
this series intended for
1.1, amplitication s
the T..406, which dif-
fers from the H. 406 in
that its amplification
factor and impedance
is lower. Both valves are similar in dppearance to the
one illustrated above, the bulbs having the usual silvery
coating. On test both valves were found satisfactory,
the amplification factor and anode impedance of the

Neutron Type 406.

MULLARD P.M.3 VALVE.

Filatent volts, 5.0 Filament current, 047 ampere.
5 ) a . 100 .
- 3.4 . 102
= o 3.7 0 o 04
Actual Anode Nepative
Anode. Anode Current a!, Grid Ampli- Anote
Voltage. Current. Zero Grid Bias. fication Impedance.
Volts. Factor.
Milliamperes. Milliamperes. Volts. Ohins.
48 1.1 |98 0 12.5 220K
60 1.37 1.60 05 13.3 19,300
2 1.62 236 1.0 12.9 17,7
&4 1.95 3.16 1.5 12.4 16,200
96 2.22 l 3.08 2.0 11.6 15,000

NEUTRON VALVE. TYPE H. 406.

Filament volts, 4. Filameut current, 0.057 wnpere.

—

i
Actual Anade Negative
Anode Anode Current at Grid Ampli- Anode
Voltage. Current. Zero Grid Bias. fication Tinpedance.
Volts. Factor.
Milliamperes. | Milliaw peres. Volts. Ohms.
. e -
60 5.00 3.7 1.6 9.5 17.250
72 3.50 4.30 2.0 7.8 20,400
84 3.99 4.08 3.0 8.4 23,100
9 4.36 | 5.05 | 4n 9.0 25,900
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Valves We Have Tested—

H.406 averaging 8.5 and 23,000 ohms respectively, and
of the L.106, 4.75 and 12,000 ohms.

satisfaction

Wireless
World

NEUTRON VALVE.

APRIL 21st, 1926.

TYPE L. 406.
Filament current, 0.057 ampere.

Filament volts, 4.

The H.j06 is

Actual

the hetter valve for detection, and should be coupled hy Anode Anode

< ™ : 2 Voltage. Current.

a resistance or choke of high value or by a low ratio )

transformer, a suitable ratio being 5: 1.  When the S Ry

L.406 valve is used in an T..1°. amplifier, a transformer 6(2) ?;33

of a little higher ratio, such as 4 : 1, may be used with A 385

96 | 416

London, W.2,

(February 24tl to Mavch 20th.)

Great  Britain.—2XP, 2NH, 2VL,
2wWJ, 27C, 2HQ), 2IH, 2RO, 2T4A, 2QV,
2FM, 2NM, 20J, 2DR, 2BZ, 20Q,
2DA. 2CC, 2WW, 5DH, 5LS., 5Y(,
5MD, 5FM, 5HU, 5KO, 5MB, 5KU,
5MA, 5SZ, 5GS, 5FA, 6DA, 6MX,
6FA, 60P, 6Y(G, 6YD, 6UZ, 6DO,
6HF, 6JV, 6TD, 6BJ, GFP. Ireland:
5NJ, 6MTU. France: 8NK, 8NN,
8ZSM, 8JF, 8HU, 8EU, 8DGS, 8IX,
8JZ. 8GRA, 8S58S, 8KZ, 8RX. 8CS5,
888T, B8JRK, 8GI, 8TK, B8IJMS,
8GSM, 8TIS, 8RL, 8CC, 8CM, 8LEI.
8GR, 8BU, 8HM, 8TVI, B8BRY,
8MWB, 8HC, 8DK, 8DDH, B8RV,
OCNG, OCDJ.  Germuny: C4. K7, J.4

W9, 4AL, 4CL, 4CN, 4PF. Delgium :
Ad44, B2, K5, Kdé4, 08, 81, S4, V2,
w4, Holland : OFP, OGM, OHB,

OKS, ORB. ORW, OWB, OWR, PCl,
PC2.  Italy : INC, 1AT, 1AY, 1BW,
1ICH, 1CR, 1AX, 1MA, IMT. Spain:
EARI10, EAR20, EAR2I, 'EAR23, EAR24.

Sweden : SMSS, SMUA, SMUV. Fin-
land: 2C0, 2ND. Norway: Lala,
Ladx. Madeira: 3FZ. Morocco :
MAROC. Egypt: EGEH. Palestine:
6ZK. U.S. A : 1ACI, 1CAL, 1CD,
IMY, 1CKM. 1JY, 18W, 1AKZ,
1AOF, 1AHB, 1AEP, 1BZ, 1RD,
1AAQ, 1AJX, 1BVL, 1APU, 1APZ,
1CH, 1RR, 1ANE, 1VY, 1CKP, 1XM,
1BLB, 1ANA, 1CK, 2MM, 2AHM,
2AGQ, 20R. 2BG, 2ARM. 2CXIL,
2AWE, 2CHG, 2CVJ, 2('WR  2PF,
2CYX, 27V, 2BUM, 2ACW, 2AIM,
3AHA, 3AB, 3CJN, 4GY, 4FT, 4AC,
4RM, 4HX, 4SI, 4PI. 4BL, 8DJ,
8K(C, 8XE, 8.ADG, B8ALY, 9BPB,
O9BHT. Brazil: 1IB. 1AE, 1IC, 1AL,
11A, 1AC, 1AB, 1AF, 1AN, 1AP,
1A0, 5AA, 5AB, 6QA. Unknown:

B82, KP68, 3\WQ. M. Williams,
(0-v-1) on 30 to 100 metres.

London, $.W.11.
(January 1st to March 14th.)
U.8.A.: 1AKZ, 1AW, 1AAO0, 1ADI,

1AHB, 1BKE, 1CAL, 1CKP, ICH,
1CMF, 1CF, 1CNP, 1CMX, 1CJC,
1GA, 1MY, INT, 10R, 1SW, 1UW,
1VY, 1XAM, 1XAE, 1YD, 1YB,
2AMJ, 2AEV, 2AHMN, 2BW, 2BUV,
2BC, 20CTY, 2CVJ]. 2F0, 2GP, 2JN,
2MK, 3BTA, 3BWT, 3CJN, 3DII.
3HG, 4RZ, 8ADG, 8BTH, B8BZ.
8CCR, 8ER., 8GZ. 8XE, 8XQ. 9ANK,
NKF, NOT, NTT. Canada : 1AR,
2AX, 2BE, 2F0. DBrazil: 1AB, 1AC,
1AF. 1AL, 1AO, 1AN, 1AQ, 1AR.
1AX, 1AY, 1TA, 1IB, 1IC, 2Al,
6QA, SQL.  Chile: 2LD. Cuba: 2MK.
Porto Rico: 4JE, 4KT, 4UR. Auns-
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Anode Negative l
Current at Grid Ampli- Anode
Zero Grid Bias. fication | Linpedance.
Volts. Tactor.

Milli;\mperes.l Volts. I Ohms.
42 | 3 5.0 10,000
4.65 4 +.73 10,300
52 5 .75 12,100
5.5 [ | 14.95 15,000

Calls Heard.

Extracts from Recaders’

Logs.
tria : OAA. Tsaly : 1AD, 1AX, 1CO,
1ER, 1MA, 1NO, 1RT. Sweden :

SMANX, SMSG, SMUI, SMUK, SMVL.

PFinland :  2BS, 2CO. Yugo-Slavia :
TXX. Algeria: 8IP. French Indo-
China : 8QQ, Egvpt : EGBH,
Mexico: 1A. South Africa: A47,
A6N. Russia :  NRL. Germany :
K YS, K Y8 1India: HBK, Spain.
EAR10, EAR20, EAR21, FEAR23.
Palestine : 6ZK. Misc.: 124, EA4LA,
KPL, POW, GHA, STB.

(0-v-1.) C. W. Picken.
London, N.10.

Great  Britain: 2BI, 2CM.\, 2FB,

KK, 2FM, 2GN, 2IA, oI1, 2JC', 2JD.
2LF, 2MA, 2NH, 2NM (’plone), 2NT,
20D ('phone), 20F, 2P0, 2QM, 2QV,
9RB, 25Q, 2TN, 2T0, 2UV (‘phone),
2VS, 2VXN, 2WQ, 2Ww, 2XP, 2XTU,
2XV (’phone), 2XX, 2YG, 2YO, 2ZA,
24C, 27ZH, 2ZM (’phone), 5BA (’phone),
5CX, 5DA, 5FA, 5FQ, 5GQ, 5GW,
S5HA, 5HS, 5IA, 5LB, 5LS, 5MB,
5MQ, 5NN, BNZ  (‘phoue), 50C.
5PO, 5PZ, 5QZ, 5RZ, 5SI, 580,
587, 5TG, S5TN, 5TZ, 5US, 5VIL,
SWH, 5WP, 5WV,  5YI, 5YZ, 5ZA,
6BR, 6GG, 6GW, 6HF, 6L\, 617
6JH, 6KO, 6MB, 6NK, 6RY (‘phone),
65U, 6UP, 6UZ, 6VO, 6YD, 6YG.
('phoue), 6YK, 6YQ, 6YR, 6YU,
(’phone), 6YZ. 6ZC. Northern Ive-
land: 21T, 2WK, 5NJ. 5YY, 6SQ,
6TB. 6YW. France: 8ARM, B8AT,
8BF, 8BP, 8CA, 8DK, B8EU, B8FF,
8IF'U, B8FX, 8GRA, 8HU, B8IK, 8IL,
8JF, 8)J, 8JMS, 8JYZ, 8KB, 8MA,
8MAC, 8NN, B8OB, 80C, 80I, 80T,
8PEP, 8PL, 8QC, 8RZ, 88SC, 8TM,
8UQU, 8UX, B8VEM, 8V0O, B8WK,
8YNB, 8YOR, 8ZEB, Spain: EARL
KAR2, EAR6, KARS, EARIO, EARI2
EAR2L.  Ttaly: 1AM, IAR, 1AS,
1AT, 1BB. 1BD, 1BW, 1GN, 1GW,
1HT, 1HZ, 1JQ, 1M4A, 1RB, IRG
('phone), 1RT, 1SS, 5BD, 3TR, 3UB.

Sweden :  SMSP,  SMSR, SMTG,
SMUA SMUI, SMUK SMVG,
SMVJ.  SMVW, SMWE,  SMWS,
SMXG, SMZsS. Norway: 14, 1B, 3K,
47Z, 6N. Denmark : 7BX, 7ZM. Haol-
land: OAA, OAW, OFP, OHB, OKS,

OKV, ONM, 0OI’M, OPX, ORE, ORP,
OVN, OWB, OWC. Belgium : A4,
B9, €11, D3, E5 E9. Hb6, H9,
K44, P5 P7, R5, R6, R9, S4, S5,

U2, U22, U3, WI, WII, XII, Z22
Finland :  2NX, 2NNM, 2NN, 2CO,
5NU, O5NM, 6NX, 6NZ. Miscel-
laneous : YS 7XX, WIR, WIZ,
UICH, KY5,  PE6ZK, PE 6Zl,
G EH, SDK, SGT, NEQQ,
NERG, GFUO, GFUP, XAL,
11 8QQ, GAW (ealling SG 2ZB), CBF,

CDR, ¥C4, GFC, GFD, GFP, OCNG,
OCNM. J. Hum.
(0-v-0, 0-v-1, on 8 to 50 metres.)

Cowes, LW,

(January 18th-February 28th.)

Australia :  2CM, 2YI, 3XO0. South
Africa: A3B, A6N. Brazil: 1AB, 1AC,
1AT1, 1AW, 1CC, 1IA, 1IB, INC, 2AF,
3DO. China : GFUP, FI8QQ. India. 1WD.
Palestine : 6YN (’phone), 6ZK. New Zea-
tand : 2AE, 2AQ, 2XA. 4AC, 4AK, 4AR,

4A8. Porto Rico: 4JE, 4KT, 48A.
U.8.A.: 1AA0, 1ATU, 1AKM, 1ALD,
1APV, 1APZ, 1AXA, 1BDX, 1BGC,

1BIA, 1BVL, 1BZ, 1CH, 1CKP, 1CMJ,
1CMX. 1GA, 1GI. 18W, 18Z, 1UW, 1VvC
IXAM, ZAEV, 2AHM. 2ALL, 2AMJ
2ARM, 2BGI. 2BUY. 2CFT. 2CJJ,
2CRB, 2CVJ, 2CZY, 2DX, 2GK, 21IIM,
2KR. 2KU, 2KX, 2MK. 2NZ. 2WH,
3AHA. 3APV. 3CC, 3HG, 3LD, 3IAV,
4GQ, 4MD, 4RZ, 4UX, 5ATX, S5FC,
5YB, TEK, 8ADG. 8ALF, 8AVK, 8BPL,
8BTQ, 8JQ, 8XE. 9AOT, 9XI, 9ZT.
Various : I'3FZ, CT.AK, C1ARJ{, C2BE,
EGEH, GEFT, GHA, GFD, GFP,
GBL, PMNI, NOT, WVC.

(0-v-1) on 30-45 metres.

E. Matthews.

Acocks Green, Birmingham.

(Febiruary.)

Chile : 3LF.  Argentine: GA2, FAJ
India : 2BG, HBK. Philippine Islands:
PI 3AA. Palestine : 6ZK. 6YX (‘phone)
Canada : 2AX, 3HE. U.S.A.; 5AC,
5ACL, 5ALZ. 5ATV, 5ATX, 5JF, 5YD,
57ZA1, 9ADK. 9ADG, 9AIZ, 9AOL, 9BJF,
9BZI, 9CZ, 9CY W, 9DTE, 9EBJ, 9EJI,
9XT, 9ZT. Austvalia: 2YI, 2CM, 3BD,
3HL, 3QIl. U.S.A. Ships: NOT, NTIT.
Swedish Ships : SAB, SDK, SWS.  Nor-
way : LA4Z. New Zealand : 3AF. With
Indoor Aevial—Egypt : EGEH, Cuba :
2IC. Indo-China : FI 8QQ. Palestine:
6ZK. Yugo Slavia: 7TXX. Italy: 1BD,
1RT. Madeira : P3FZ. U.S.A.: 1CMX,
18SW, 2CVJ, 2GK, 2PP, 2APD, 3LD,

31.W. Porto Rico: 4JE. Brazil: 1AN,
11B, 1A0, 1BD, SNI. Demmark : 7MT.
Germany : K M7.

(0-v-1.) 35-45 metres.

F. J. Taylor.
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Secretaries of Local Clubs are invited to send in for publicaion club news of general inferest.

“Things to Know in Radio.”

A very extensive survey of wircless was
given to Mr. Rickett (of Messrs. Alfred
Graham, Ltd.) in his vecent lecture before
Radio
Under the ambitious title of
“Things to Kunow in Radio.”’ the lecture
dealt with the following snbjects : ““Future
‘“ The Applica-
tion of Radio to Fveryday Life,”” *“ The
Currents

the Lewisham  and  Bellingham

Society.

Developments in Radio,”

Use of Radio Frequeney

Melal  Working,”” ‘¢ Television,”

““Difficuities of Transmitting Power.”
Particulirs of membership of the society

obtained from the joint Hon.

Secretary, Mr. J. A Clark, 35. Boones

may b

Road, Lee, S.E.13.

©c00O0

Badly Rectified A.C.

An entertaining talk on wmateny trans-
wmission was given by Mr. Niclkless before
the South Woodford and District- Radio
As an indica-
tion of the number of amateurs now work-
ing, Mr. Nickless mentioned that it was
often possible to hear as many as six of
them within 1° of the tuning condenser !
Some  transmitters, mostly  Continental
were working on A.C. 50 cyele 205 volts,

Society on March 22nd.

hadly rectified.

Hon. Seeretary : Mr. E. J. Turbeyfield,
42, Alexandra Road, South Woodford.

- X Ll - ‘e e -

Wireless
World
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NEWS fom.

WEDNESDAY, APRIL 21st.

Hulifax Wireless Cilub. Discussion Fyen-
ing, opened hy Mr. Lightowler,

Tusweld il and Distriet Radio Sociely.
At St. James's Schoots, Fortis Green.
Demonstration by Capt. H. J. Rowad,
N.C, AMLEE.

Buinsley and District Wireless Association.
At 8 pom. St 22, Market Strect.
Transmitting Demonstration.

Edinburgh and Distriet Radio Society. At
117, Geonrge Street.  Lectvre: 7 Floe-
trical Resonance and its Application,”
by Mr. W. Watson, M.4., B.Sc.

Tottenham Wireless Socicty. At 8 p.n.
At 10, Bruece Grove, N.17. Tectuve:
* Desion of Short-wuave Receivers,” by
Mr. E. 8. Usher.

SATURDAY APRIL 2th.

Golders Green and Hendon Radio Society.
Visit to G.E.0. Laboratories at Wemb-

ley.
MONDAY, APRIL 26th,
tluckney and Districte Radio  Socicty.
Public meeting. At 8 pm. At Hack-
ney Electricity Showrooms. Lecture:
“The Art of Broadcasting,” by Mr.
J. H. A. Whitehouse, of the B.B.C.
Swansea Radio Society. General Mecting,
Bowrnemounth Ruadio Socicty. €Conference
" of Secicties. Meet at Central Station
at 11.25 .,

Valve Characteristics.

Me. E. J. Hubbard, an aathority on
valve construction, provided a helpful
lecture ol the last meeting of the Man-
chester Radio Scientific Society, when he
dealt with the characteristies of valves,

A SCHOOL WIRELESS SOCIETY.
schools throughout the country, cone of the most thriving is that at the Royal Grammar

School, High Wycombe.

the numerous wireless societies attached to

The members are seen testing newly bullt sets.

wwWweamericantadiehistorv.com

All photographs published will be paid for.

explaining the meaning of the data issued
by the various manufacturers.

Hon. Secretary : Mr. Geo. C. Murphy,
Meadow View, The Cliff, Higher Brough-
ton, Manchester.

0000
Wireless Films.

Thanks to the active co-operation of
Mr. ¥ H. Haynes, the technical com-
mittee of the Tottenham Wireless Society
were abie to entertain the members to a
two-hour programme of technical films on
Wednesday, March 24th. ** The English-
man and His Home,” a G.E.C. film,
proved to be very diverting. Afilmn illus-
trating diagramatically the action of the
fameus Standavd *’ loud-speaker and
also a pair of head telephones was very
interesting and instructive, while. ¢ The
Audion,”” arrauged by the Standard Tele-
phone Co., explained in an exceedingly
clear manver, what actually goes on
inside a valve.

owoo
A.C. Mains for Reception.

A two-valve set obtaining all power
from the A.C. mains, and designed for
loud-speaker reception from 2LO and
5XX, was described by Mr. A, .J. Webb,
M.A.. B.Se., at the meeting of the Croy-
don Wireless Society on March 29th.

For the T.T. supply chemical rectifica
tion was employed, obtained by means of
cells containing sulphuric acid with tan-
talum and lead eclectrodes, The H.T.
supplv wus obtained by means of a
centrally tapped transformer, followed by
suitable chokes and condensers.  After
My, Webb’s deseription of his installa-
tion. the members availed themselves of
his kind invitation 1o inspect the set at
his private rvesidence. Kxcellent reception
was obtained and A.C. hum was notice-
ablv absent.

Visitors are heartily welcomed at the
society’s meetings. The Hon. Secretary
is Mr. H. T. P. Gee, 51-52, Chancery
Lane, W C.2.

0000
An Active Month.

During the past month items on the
procramme of the Stretford and District
Radio Society have inclunded a practical
transmutting  demonstration by  th
operator of 6HS; a lecture by Mr. Bird,
chief engineer of the Manchester Broad
casting  Station, and an  eight-valve
*“ Snperhet *’ demonstration by 2VA.

Morse classes are held every Monday.

Il particulurs  of the society’s

activities may be obtatned from the
Hon Secretavy, Mv. W. Hurdingham
21, Burleigh Street, Stretford, Man-
chester,

A 39
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The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, * The Wireless World,”” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

COMMERCIAL INTERFERENCE ON SHORT
WAVELENGTHS.

Sir, —In vour issue of March 24th a correspondents complains
of iuterference hy commercials on 30-40 metres.

There are only about three commercials who use the wave-
band 30 to 40 wetres. One is PCLL, who uses 35 metres occa-
siovally but does not scem to enjoy his spell on this wave., FAV
is a constynt user (38 metres), as is also \WIZ (40-1 metres).

If your correspundent has been jammed by PKX (Java,
Batavia) he must have a goud receiver, because T have beard
PCLL ask PKX to seud his words twice or even three times
each (ZWT GA 12—which, deciphered, means ““ Send your words
twice at 12 words per minute 7). PRX usually works on 26
metres, approximately.

Also, docs your correspondent know that the calls SP and
ICS are used by one station, viz., Spezia (Italy), which is
operated by the Italian Navv? T have often rvead him on 32
metres. He has a very good note, clear and as musical as
NKF or NIDK.

BYC and BYZ ave operaled by the Nuvy—BYC at Portsinouth
and BYZ at Malta. Theyv use, I believe. interrupted continuoas
wave—which undoubtedly gives a rather low note.

I have read BZ1AC. BZ1IB, NZ, 2AC, A3BM, while these
various  “ commercials 7 have been warking., so I cannot see
where the interference really cones from.

I do not own a transmitter, but it ever I do it will be after
the NKF style. H. E. TONER

T.ondon, N.1

THE LANGUAGE OF THE FUTURE}

Siv,—The claims of English, French, Esperanto, and Ido teo
be the ecoming international language appear in danger of beivg
rivalled by “ Radiese.”” T fully appreciate the value of the
international ** Q' codes, and those Anglo-American abbrevia-
tions commonly used as a kind of shorthand in Morse trans-
mission, but deplore their use by embryo operators in written
correspondence.

The recognised Morse abbreviations are probably convenient
on ** QSL ' posteards. especially if there 1s uncertainty as to
whether the rvecipient understands the native tongue of the
sender, though the intermixture of courtly French or ponderous
German with chippy ““ Radiese ”” has a distinctly Judicrous effect
in some of the cards I have seen.

There is a growing tendency on the part of amateurs who have
lately acquired transmitting licences to display their knowledge
of the Morse code and its attendant conventionalities by the
indiscriminate use of these uncouth abbreviations in their generat
correspondence till their letters resemble the short advertise-
ments for board and lodging in the daily Press. The excuse offered
is saving of time. but a moment’s consideration will dispose of
this plea. Tt is obviously quicker to write “veplyv’’ than the
three capitals © QNSL,' and any fraction of a second which
may possibly be saved by writing “‘wr”’ for ““your’ or
“sum ” for “some ” is more than balanced by such superfluous
interjections as ** O.M.”" and ** Hi.”’

This objectionable aud slipshod style is mainly prevalent
among the newest arrivals to the band of amatewr transmiiters:

A 40

the older members generally conduct their written correspon-
dence in decent Enghsh, and I trust that it will be long before
either *“ Radiese ™ or the ““ nu spelin’’ takes the place of our
own ov any other histovical and established lunguage.

Loendon, W.4. W, HEATH.

IGNORED QSL CARDS.

Sir,—With veference to the letter from DEOQ122, . 7Ve
Wireless World for Mavch 24th. concerning ignoved reception
reports, I consider that the case of the transmitting amateur,
to whonm such repurts ave addressed, shonld also be stated.
I think I can confidently say that these nearby reception
veports ave one of the hugbears of the transmitting amuteur.
It is common knowledge that a reasonably efficient station
can obtain a range of seven hundred miles on short waves
on a power of less than & watts.  As most transimitbing stations
use more than 5 awatts, what is the use in receiving veports
from receivers within seven hundred miles? Al amateurs
are overjoyed to rveceive DX reports of reception. and, I
feel sure, would answer them. But if the amateur has con-
tinually to reply to hundreds of short rauge receptivu reports
be would soon have to choose between getting his * juice-
box " charged and buying some inpre postage stamps. 1
have no hesitation. in saving which he would choose

I also note that the transmitter is once again being hanled
over the coals, as he 1is accused of interference with
broadcast.

I consider that the average amateur exercises great fore-
bearance, and very rarely transmits during broadcast. ‘I'he
usttal hours of amateur tvansmitters ave 6-7 p.m. and 11 p.m.
onwards on week-days, and 2-8 p.m. on Sundays. I would
suggest that the B.C.L.’s leave us this time free, and in
veturn they would have the remainder of the time
uninterrupted.

In conclusion, and as an example of the forethought of the
Fransmitter for the B.C.L., I would point out that in other
countries and America in particuilar the amateurs start trans-
mitting about 5 p.m., and work steadily through to the small
lours of the next morning. TRANSMITTER.

Bhiistol.

AMATEUR TRANSMITTERS.

Sir,—\While agreeing with your editorial note on the above
subject 1 7'he Wireless. Waorld for March 3lst, I cannot agree
with your corvespandents. [u my opinion the correspondence
points to the fact that selectivity in a wireless receiver is a
quesbion requiring more attention.

I should like to ask Mr. . N. Wright, who writes in vonr
issue of March 24th, whether he has measured the wavelength
of the amateur he complains of ? That he can veceive 2LO
without interference from 2ZY is no proof of a selective
receiver for all frequencies. The same question also applies
o Messrs, J. H. B. Fildes and Arthur F. Williams writing
in vour issue of March 31st. In these letters the offending
stations are said to be workin, on between 300-500 metres, a
statement which to my mind points to unselectivity. Also [
question the Jast paragraph of Mr. Williams’ Jetter.

S. Croydon. T. BURSTOW.

WWWe americanradiohistorv:com
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Readers are inviled io send in to the Infjormalion Department of “ The Wireless World ” queslions relating to

their technical difficulties.

Dispensing with the Grid Battery.

[ wish to build a three-valve set wsing o
detector valve with rcaction vn con
junction with two stayes of truns
Jormer-coupled amplification, my main
design heing ample volume coupled
with. reasonalblc purity. 1 under-
stund  that it is possible to obluin
grid hias avtomatically by méans of
the wolinge drop acrosx the walv
filements, thus dispensing with the
need of a scparate grid hias battery,
and ghovld like this arrangement in-
rorporated in the receiver 1f possible.

WL 0.
It is possible by vunning the valve fila
ments in series to obtain antomatic grid
bias i accordance with the diagram
shown in Fig. 1. Here we are using three

2 volt valves with thewr filaments con-

nected in series across a 6-volt accumu

lator. The voltage drop across each valve
is therefore approximaiely two volts,
which is correct for filament operation.

Now, taking the case of the final L.F.

valve, it is ohvious that the negative or

far side of the preceding valve is two
volts more negative than the negative
side of 1its own filament, and similarly.
the negative or fur side of the first or
detector valve filameunt is 4 volts move
negative than the negative side of the
filament of the final valve.  Thus. if we
want to give a 2-volt negative bius to
the grid of the first valve, we can return
its grid return lead, or, m other waords,
the lead coming from “L.87 of the
second transformer to the junction be-
tween the filaments of the first and second
valves. and if a 4-volt bias were required
the gvid return lead could be connected
to the other side of the detector valve
filament. A glunce at the diagramn in

Fig. 1 will make this quite clear. We can

if we wish to give a perununent negative

bias of 2 or 4 velis, to the grid of the
fival valve, make this connection per-
manent. but perhaps it would he more
convenient to use a simple stud switch so
that we ean choose owr grid bius at will.

Another method.of applying an auto-
wmatic vaciable grid bias would be to shunt

a potentiometer across the L.T. terminals

and counect the guid return lead to the

stidar. Tt would then he possible to give

to the grid any value of hias between 2

volts positive and 4 volts negative in very

fine graduations, as distinet from the 2-

volt steps given by the stud switch.

Since, however, the value of gvid bius

an an L.I'. valve is by no nicans critical

to a volt or so, it would probhably be pre
ferable to use the stud switeh, since then

No charge is made.

oie definitely knows the value of hias
given by each stud. Tn the case of tne
first L.¥. valve, we cun only move the
arid lead across to the other side of the
detector valve, and so obtain o 2-volt
negative hias. This is quite in order,
fortunately, because maturally the first
T..I*. valve in any receiver will not be ve-
quired to handle the same amount of
power as the final or output valve, and
therefore does not require so Lirge a value
of grid bias. Tt is important that alter-
nate blank studs be used in the switeh in
order to obviate the short-circuiting of
the valve filaments when in the process of
changing from one stud to another the
switch is momentarilv in contact with
two studs simultaneously. Since the de-
tector valve requires a positive bias of 2

Everv question should be accompanied by a slamped addressed envelope for reply.

S.b. 18 Red Spot valves as L.F. ampli-
fiers, would make an excellent combina-
tion, although other valves with similar
characteristics would do  equally well.
Although these valves each consume 0.3
amperes, it should not bhe forgotten that
the filament consumption of all these
vulves is still no greater than that of one
valve, namely, 0.3 amperes. Since the
L. valves we have referred to are
power valves, it is obvious that we have
a very eflicient arrangement in cases
where it is desired to keep down the fila-
meut current.

ITE we cave to use an 18-volt L.T. bat
tery in conjunction with three such valves,
as the DUE.5 B., D.I.5, and D.E.5 A.. in
the order named, we shall be enabled to
handle a very great power without distor-

HT+

HT+
Py

L

-L 1 -L:.‘r.+

Hiire=

4

\

p—— 0
—0
.
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L . o

Fig. 1.—Grid bias from the filament circuit.

volts  for  vectification  purposes it s
obvious that this may be obtained by tak-
ing advantage of the 2-volt drop across
the detector valve, and returning the
bottom end of the aerial coil to the posi-
tive side of this filament. It should not
be connected direct to L.T.+, since ob
viously this will give a positive bias of
6 volts, whieh is fav too much for a 2-volt
or, indeed, any mnormal valve for grid
rectification purposes. ‘The experimenter
may, if he so desires, provide another
stind switel, so that he may apply posi-
tive voltages of 2, 4 or 6 volts to the de-
tector valve grid, and he counld, for this
purpose, make use of a potentiomeler
shunted across the [.T. batterv. It is
essential that 2-volt valves be employved
in conjunction with a 6-volt accumulator,
and it is suggested that a Cosmos S.P.18
Green Spot as detector, with two Cosmos

WWW. americanradiohistorviecem

tion using this avrangement, whilst an
automatic hiss of 6 volts ean be applied
to the D.E.5 and 12 to the D.E.5 A ,which
is fortunately just about correct for the
valves mentioned, and, furthermore, the
total filament consnmption of these three
valves will be the same as for one of
them, namely, 0.26 amps.

0000

The Meaning of Constant Aerial Tuning.

Can yow 1ell wme awhy it 1s that when «a
small fixed condenser of 100 mico
microfarads capacity is placed per-

manently in series with the aerial tun-

ing circuil of a receiver the calilirn-
tion of the acrial tuning condenser re-
mains fairly constant when tested on
different aerials, Vi
When inserting this small condenser
we must remember that we are in-

A 41
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serting it in series with A already
existing capacity, namely, the aerial
system which wsually has a capacity ot
about .0003 mfd. Tor the sake of argu
pent we can consider the aerwal purely as
a .0003 mfd. fixed condenser in purallel
with the tuning coil and any existing
parallel tnning condenser. Now if we

place in  series with this condenser
another  condenser af  .0001 mitd.
capacity, it is  at  omnee obvious

that  we should have reduced the
total capacity of the system to something
helow .€001 mfd. Actually it is approxi-
mately .00007 mfd.

Now let us suppose that we move our ve-
ceiver to a larger aerial which has a capa-
city of .0004 mfd. By putting in the same
sevies fixed condenser, the total capacity
is increased to approximately .CCC08 mifd.
It.on the other hand, we hive a somewh:t
smaller aevial than usual whose capacity
may oy be 0002 mfd., the resultaut
capacity will only be about .000C6 mid.

I the ease of the vonventional receiver
employving a plug-in coil and parallel .0005
mfd. tuning’ condenser, tuned to, sav
the wavelength of 2LO. the variable con-
denser will he set at & fai-ly high value if
the inductance used 18 not a very large
niie,

Let ns asswne that the variable conden-
ser is almost fully in, so that the actual
capacity i 0004 mfd. Now, when a small
aerial of .0002 wmfd. capacity, having
inserted in it a series .0001 mfd. condenser
15 connected to the receiver the tolal capu-
city shunting the tuning coil is the .0004
mfd. provided by the variable condenser
plus 00006 mid. provided by the aerial
system. Thus the total capacity shunting
the tuning coil is now .00C46 mfd. If we
now transfer the receiver to a larger aerial
of .0003 mfd. capacity the total capacity
across the coil will he .00047 mfd., and if
we again transfer to a third aerial of
.0004 capacity, the total value of the capa-
city acronss the coil will be 00048 mfd.
Thus whichsoever of the three acrials we
ase, the total capacity across the coil will
vary by only .00001 or .00C02 mid. If we
now repeat. aur experiments withont the
smill series condenser the figures will be
vastly different, namely, a total capacity
across the coil of 0006 mfd. instead of
.00046 mitd. in the case of the first werial,
0007 mfd. instead of .00047 in the case of
the second aerial, and .0008 mfd. instead
of 00048 in the case of the third acvial.

In each of the thwee aerials it will now
he seen that the total capacity across the
tuning cail will vary by either .0001 mfd.
or 0002 mfd., as we ring the changes on
the three aerials. In other words, by
abandoning the use of the small series
condenser the cffect on the total capacity
acrass the coil will be ten times as much
as if we used the small series condenser.

Now the waveleugth to which « coil will
resonate when shunted hy a capacity of
00046 mfd. is not very greatly different
to the wavelength to which it will resonate
when shunted hy a - capacity of .00047
mfd. or .00048 infd., but the wavelength to
which it will resbnate when shunted by a
capacity of .0006 mid. is a.ppw-ciai)l,v
different to the wavelength to which it
will resonate when shunted by a capacity

of .0007 or .0008 mtd: Thus if we still

A2
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keep our receiver tuned in to 2LO we shall
have to make quite a relatively large com-
sensating movement with our variable con-
denser when changing aerials, whilst in
the latter case, since the capacity change
caused by the different aerials is ten times
less, a scircely perceptible balancing move-
ment of the variable condenser will be
required. Thus it is no misnomer to call
this system constant aerial tuning (usually
abbreviated to C.A.T.) since, in spite of
the use of aerials of different dimensions,
the settiug of the aevial tuning control is
ot appreciably aliered.

It must not be forgotien, also, that the
use of constant aerial tuning greatly en-
hances selectivity since we are virtually
making use of a capacity-coupled acrial
circuit. This matter was fully dealt with
in a reply to “G.PK.” in our issue
dated April Tth, to which you should
refer.

BOOKS FOR THE
WIRELESS EXPERIMENTER

Fssued i conjunction with * The Wiveless World.”

“THE AMATEUR'S BOOK OF WIRE-
LESS CIRCUITS,"” by FF, M. HavNes. Price
3/6 net. By Post, 4/-.
* TUNING COILS AND METHODS OF
TUNING," by W. Jamges. Price 2/6 nct. Bv
Post, 2/10.
* WIRELESS VALVE RECEIVERS AND
CIRCUI'TS IN PRINCIPLE AND PRAC-
TICE,” by R.D. Baxgay and N. ASHBRIDGE,
B.Se.  Price 2/6 net. By Post, 2/10.
*WIRELESS VALVE TRANSMITTERS
—THE DESIGN AND OPERATION OF
SMALL POWER APPARATUS,” bv
\V. JaMEes.  Price gf- net. By Post, 9/6.
* DIRECTION AND POSITION FIND-
ING IN WIRELESS,"” by R, Kgev, B.Eng
Price g/- net. By Post, 9/6.
“ THE RADIO EXPERIMENTER'S
HANDBOOK," Parts1 & 2, by P. R. Coursty,
B.Sc. Price 3/6 net. By Post, 3/10.

Obtainable by post (remitiance with order) from

ILIFFE & SONS LIMITED,

Dorset House, Tudor St., Londen, E.C.4,
or of Booksellers ahd Booksialls,

Operating a Receiver from A.C. Mains.

Lintend to construet v cirenit for the pur-
pose of obtaining both H.1'. and I.T.
cupply for my three-valve sct from
1.0, mains 1 aueordance with the
diagram  and mstruclions given in
your * Readers' Problems’’ section
for Now. 25th and Dec. 30th, 1925. 1
win using dull emitter wvalves of the
.06 amp. class. Can you tell me if
there are amy special precautions [
should tale swith these valves?

RJ.B.

Tt is definitely not advised that you at-
tempt to take L.T. from A.C. mains if
using these valves, although H.T. may be
successfully obtained. The reason is that
it will be almost impossible to enjoy the
broadcasting programmes owing to the
severe hum which will be present with
these valves, and, indeed, any valves of
the dull-emitter class.

As explained in the Nov. 25th issue,
that portion of the hum -which is due to
grid and plate potential fluctnations can

A= By .
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be very easily balanced out by means of
the potentiometer, but there is another
cause of hum which cannot be eliminated
tn this manner. The actual current How-
ing through the filament is, of course,
A.C., and in the case of .06 amp. valves,
owing to the thinness of the filament, its
temperature will not remain constant, but
will tend to vary up and down in sym-
pathy with the A.C. pulses, which, by
producing a sympathetic fluctnation of the
plate currvent, will cause & very healthy
roar in the lond-speaker. Using valves
of the 2.vult type which consume about .35
amps, the filiment is much thicker, and
therefore the temperature is more constant
in spite of the \.C. pulses, and the hum
will be distinetly less.

[t is not, however, until we use a valve
having a still heavier current consumption,
and, thevefore, a still thicker flament,
namely, Lright emitters, that the hum is
reduced to such a reasonably smull value
that the scheme bLecomes feasible, whilst
the use aof valves of the 1..8.5 type, which
have very thick filaments, enable veally
good results to Le obtained. Even with
these valves. however, the hum is still in
evidence, and we would only recommend
the scheme for loud-speaker work on the
local station,  What 1s wanted. in order
to eliminate the hum entively, is a valve
having an enormously thick filament. so
that no temperature variation cecurs in
spite of the A.C. pulses. TFor instance, a
valve taking 10 amps. at .05 volts, shonld
be suitable.

At first sight it might seem that soch
a valve would be intolerably extravagant,
and the electric Tight Lill would be ovev-
whelming. A moment’s thought, however,
will make it clear that the power consump-
tion of such a valve would 'be .5 waits.
Now a D.E.R. valve taking .35 amps. at
2 volts represents a power of .7 watts,
and so, assuming for the moment that our
step-down transformer was of 100 per
cent, efficiency, the cost of operating this
10-ampere valve from the mains would
actually be less ‘than that of running a
D.E.R. from a 2-volt accumulator. By

working somewhat along these lines,
special  valves have been produced ™ in
America which ran from A.C. mains,

whichi are in almost nniversal use in
America

Owing to the fact that an A.C. supply
is by no means universal in this country,
it is unlikely that such valves will appear
upon the market. although already these
American valves have made their appear-
ance in this country. TIn the matter of
H.T. from A.C. mains, however, the
probhlem is somewhat simpler, and you can
either make nse of the valve rvectifier
arrangement, of which full constructional
details were given in T'he Wireless World
for June 17th, 1925, or vou could adopt
the Noden rcctifier system. The former
method possesses the disadvantage of
considerable expenditure in initial outlay
whilst the latter method is cheap and reli-
able provided care is exercised in con-
structing the rectifier. In connection with
the Tfatter we would refer to the
November, 1925, issue of our companion
monthly journal, Experimental Wrireless,
where fnll constructional details were
given.
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ANOTHER SINK FOR PUBLIC MONEY.

P ERIODICALLY the smouldering interest in the sub-
ject of interference from oscillating receivers is
fanned into a blaze of activity, and for a while, in the
Piess and in wireless circles, the problem is Jdiscussed
at length. ‘T'ime-honoured obser-

made with regard to the practicability of tracking down
oscillaion offenders cannot be allowed tp pass without
challenze.

In the daily DPress recently statements have appeared
to the cffect that the Government is about to take delivery
of motor vans equipped with wireless direction-linding

apparatus with which it is sug-

. . G044 0004 0400060000000 4656680000% . .
vations on the subject are quoted ) ; gested the location of oscillators
‘;‘ 1 N N=) -. o AN r)g fo A v 4 r. 23 : vy - 'v\
tl}s if theyt‘\\eéctl_)emo xz}) ¢ S‘fdf 1 men 0 owill be effected with comparative

he very frst tuue. ircuits for 1 as
P IS Eprtorial, VIEws 607 4 equ: . . N
non-oscillating scts are re-produced It the time of Government offi-
and  der strated ta Bewildered HoMe Broapcsst REcrIvVER 608 b als S ;
and  demonstr: Cf lo ) (f’ By N. P. Vincer-Minter. cials and Government money  has
‘e‘P‘e-‘e“t“tl‘[‘et" ® (t]‘et a.yt leii i NoOVELTIES FROM OCR READERS 614 810t to be spent ““1P"O.dUCU."‘31Y~
who are all too rea o interpr ¢ el Ralee
,l e el )’t] , P ] WireLEss ov Cawapian Trarys 615 § then one ’Can scarcely magine a
everything w 111e (s]s. hey sce o By E. C. Thomson. $ more sulta]ole opportunity than to
hear as epoch-making 1r‘1‘\ent10n).s $ Mwi-Frequescy REsisTaNCE 618 § chasc oscillators with 1101‘t:ﬂ)]e
which will make goor.l copy + By E. Mallett. b direction-finding equipment. When
for the moment, even if they are ; CTTRENT Lorics ' 621 ¢ Wwe consider the nature of the
u]c.xtmed‘nev:er to find a more use- ? Pronirs of Winthres—14, Hiein 1 signal or disturbance pro«luceq by
tul application. ' HiGuToN 623 ¢ an oscillating receiver, the futility

But time goes on and still the i By Ellison Hawks. ¢ of trying to recognise and locate
problem remains unsolved—not Trr New Vmxya Hicr - Powrr ¢ the source must be apparent.
because non-oscillating receiver § Sratox .. s . 625 3 There arc probably very few
sets cannot be produced, for § By Pagl S. Gordon Fischel. 1 people who, in using their sets,
numerous  circuit  arrangements 3 Avromaric V aLve Repracestens 650 ¢  are steadily transmitting on a defi-
have been deseribed which will By N. W. McEachlun. b nite wavelength without altering
aive the desired result, but for the Hixts axp Tres vor NEw REapERs 633 ¢y} tuning ; the otfenders are those

: , et e b 4+ RBRrR0aDCAST BREVITIES 635 4 - Avinge ir dials
reason that these circuits introduce $ who swing their dials from one
some additional complication or a ReviEw oF ArraraTrs 657 ¢ position to another oscillating in
reduction in cfficiency which are Tye Ep1tor’s Marr, 638 § the meantime, perhaps  only
themselves sufficient causes for pre- § Reipers’ Proprrws 640 § momentarily, but still quite enough
venting the devices from appearing  $eeessssssessssssssrsosstossssveses Lo interfere with the neighbours.

on the market to compete in price
and performance with straight cireuitscapable of oscillating.
So long as the choice remains with the public, the
cheaper sets will find favour, even if their use entails
some risk of the owner interfering with his neighbour’s
reception ; human nature is too selfish for individuals to
make sacrifices in the interest of the community. The
fear of reprisal may, however, produce. the necessary
mfluence, but here acain the wild statements which are

3

There 1s nothing distinctive about
these 1uterferences, and it would be next to impossible to
recognise repetitions of interference from the same station
from moment to moment.

If the Government proposes to use portable direction-
finding equipment for locating illicit transmitters, that,
of course, 1s quite another matter, but to contemplate the
use of such sets for locating oscillators is, in our opinion,
little short of ridiculous.

AQ
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JoME HROADCAST RECEIVER
BUILT AND OPERATED ON
NOVEL LINES.

A Loud=speaker Receiver Employing
a Modified Reinartz Circuit.

P. VINCER-MINTER
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APRIL 28th, 1926.

e i e TR

'

increasingly cvident to those members
who take interest in wireless reception

' is becoming
ol the public
that the enjoyment which the possession of a wire-
less recciver is capable of giving to its owner falls under

two distinct headings.  The first of these pleasures is
purely and simply that of the entertainment which the
receiver is capable of bringing into the home in the form
of music and song. The second lics in obtaining experi-
mental reception of distant stations. There arc many
people, indecd, who take no interest whatever in listen
ing to the local station, no maiter how cxcellent the pro-
gramme, the chief use 1o which they put their receiver
being that of searching for distant stations, and of log-
ging the largest possible number of themn. They give no
heed to the nature of the programme received, whether it
is good, bad, ov indifferent, and only stay on the wave-
lengtlr of a station long cnough to definitely identify it.

Motives of the Home Constructor.

Many of thesc people take pleasure in the actual con-
struction of their receiver, although in the majority of cases
this is somewhat to be doubted. Probably the real reason
which prompts many of them to undertake constructional
work is the inability to obtain a  factoryv-made multi-
valve receiver at a reasonable price. There are other
people, on the contrary, who find no pleasure whatever in
the actual mechanism of their wireless receiver, and regard

it merely as a necessary and troublesome adjunct to their
entertainment.  Their sole desire is for simplicity,
reliability, and reasonably good quality.

Requirements of the Majority of Listeners.

There is, however, another great section of the com-
munity who obtain their chief pleasure from their re-
ceiver in the form of musical entertainment from the iocal
station, hut occasionally they like to use it for the pur-
pose of obtaining the thrill which comes to everybody who
successfully tunes in a distant station. ‘T'his latter class
of people have been sadly neglected, and it is the purpose
of the writer to come to their assistance by describing a
receiver which is really suited to their needs.  This
receiver comprises two valves only, and is therefore not
expensive to construct and maintain; it is capable of
giving ample loud-speaker volume, with good quality,
from a local main station at a distance of 2o miles, and
from the Daventry station at a distance of 100 miles.
Also by using the headphones it is possible by care-
ful tuning, and a certain amount of acquired skill, to
log quite a considerable number of distant stations, al-
though great care should be exercised in using reaction in
order to avoid oscillation, and it is really best to avoid
searching for distant stations during broadcasting hours.
There are only two tuning dials, and no moving coils, and
the result is that the receiver is exceptionally simple to

/ Ty adjust, and the moderate
AO+H.T, amount nf skill rcqgn-ed to
} " & l receive distant stations 1s
= S Imfd ==1mfd easily acquired by careful
00001 mfd > o 4 ’
I o w | practice.
0-0005mfd ; i W e G s 0-500000 1 Now it is well known that
r — o . P e - W the ordinary detector valve
i 0:0003 mfd ,’I} /‘“‘ ! wr ;) with reaction is an exceed-
t— —H. . o
— Vil o b C’-S‘T___.lv2 bt S e ingly sensitive arrangement,
< 1y J - o
£ |‘ )Y . i PusH so much so, in fact, that,
% 0000t 8 I i » 3 provided our control over re-
209omta © e ki i ' action is sufliciently smooth
cB= S > sy 3 to cnable us to adjust the
B, :

A T TS Sl valve to the very threshold

o N w - y e o._ll,_ Lo ! é : . . <
_L 00005 mfd SWITCH o s of oscillation, without actu-
- St i k] allv oscillating, it will re-

Fig. 1.—The theoretical connections of the receiver
and remote control unit.

A IO

Note especially the arrangement of the relay

== spond to an infinitely weak

signal. Unfortunatcly, how-

ever, the ordinary system of
20
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Home Broadcast Receiver.— e ]
reaction employing a swing- |7 V2 4 T 8§ 2 ) e
ing coil is very far from i
being smooth. By adjust- '

ing the reaction coil to the g |

hest of our ability we can | F £

bring the valve to a fairly &

sensitive  condition, but if e F% 2

Lo

we attempt to make the valve
still  more sensitive by
turther manipulation of the
reaction coil, it will be found _.
that the merest fraction:l @e -3
movement of the coil is sufti- o —dis v
cient to cause the valve to
go into actual oscillation, @q
whilst if we do not touch
the reaction coil the valve is I E’Q —=

l

[ o

|

,,?g_

= -

still very far from the thres- | ‘&
hold of  oscillation. A o !
minute movement of the cnil ‘ -
holder, therefore, is sufficient
to sweep the valve, as it [ bl )

1 . 1/ " - iy 5"5 1,...4_._.__
were, from a condition of |2 o Ve 7% % /3 % 4k 1/4-

comparative insensitivity to 5 b =

(=)
IS

%
0
%’_4,
_‘_
—4}
S
i

. !
o~ |
I

: 1 - hewv aile . 2.—Dimensional details of the front panel.. Drilling sizes A, 7/16 in. dla., B, 3/8 in. dia.
a point fa} beyond the brink c, /2 In. din.; D, 7/64 in. dia.; E, 532 in. dla. and countersunk for No. 4 B.A.; F, 5,32 In. dia.:
of oscillation. TIf we could G, 1/8 in. dla and countersunk for No. 4 wood screws.

obtain a vernier coil holder
which by a comparatively coarse movement of the adjust-  the reaction coil by means of a condenser, thus perform-
ing knob would impart a minute movement to the actual ing clectrically what was mechanically impracticable.
coil, we should have achieved our object. Unfortunately,
however, it is quite beyond our ability to devise such an
instrument.  The ordinary vernier coil holder is quite It was found by Reinartz that quite a large movement
useless for the purpose.  We are thus baulked of achiev-  of the reaction condenser dial was required to produce the
ing our object mechanicatly, but fortunately, owing to the  same effect as a minute movement of the coil holder.
efforts of John 1. Reinartz, an enterprising American Lherefore, by adjusting the condenser, it was possible to
amateur, the difficulty was overcome by the simple expe-  bring the valve up to the threshold of oscillation without
dient of fixing the position of the reaction coil, and regu- it actually bursting with oscillation. A useful analogy
lating the amount of oscillating current passing through is to consider that it is required to roll a large stone to
the very brink of a cliff, and
3%k 4% 5% 1’/2'——] to poise it there in such a
- m s e v b position that it is almost,
but not quite, talling over.
With the ordinary coil holder
adjusted as best we can, the
stone is still as it were
several feet from the brink
of the cliff, whilst a minute
movement of the reaction coil
is in reality so coarse that it
sends the stone flying over
the edge of the cliff. With
the Reinartz method of re-
action, however, we can
gently roll the stone up to
the edge of the cliff, and
poise it trembling on the
brink, almost, but not quite,
toppling over into the abyss
of oscillation. Now when a
detector valve is thus ad-
justed to the threshold of
Fig. 3.—Layout of baseboard. oscillation it is in a very
10 A II

The Reinartz Circuit.
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Home Broadcast Receiver.—

sensitive condition indecd, and apparently, therefore, the
Reinartz receiver has a very much greater range than the
more conventional arrangement.  Actually, of course, ils
true range must be the same as in the conventional
arrangement, hecause it is merely a detector with reaction
as before. The true explanation of the fact that there
is such a great apparent increase of range in a Reinartz
receiver is that in the usual arrangement we are in reality

A view of the interior showing aerial, earth, and loud-speaker terminals.

obtaining a very low percentage of the possible range of
the instrument. Tn the Reinartz we have a really efticient
control over reaction, and thus obtain a far greater effi-
ciency from the instrument. This aceounts for the large

B N N e

Wireless
World
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APRIL 28th, 1926.

number of enthusiastic letters written by people who
have Luilt a Reinartz receiver, their letters being written
in such glowing terms that the ordinary layman
might be led to believe that there was something
imysterious and wonderful about this circuit.  There is no
magic in it, as we have seen, but merely an efficient con-
trol over reaction.

The writer has so designed this recciver that not only
are all batreries honsed within it, thus protecting them
from dust, but the cabinet
closes up completely, ecven
the panel being enclosed. It
is thus possible to store the
receiver away in any con-
venient place, such as in the
loft of a house, and provided
it is left tuned to the local
station, to switch it on
and off in various rooms as
desired. Now, as is well
known, the best place for the
receiver is close to the aerial
Jead-in, the closer the better
for efficiency. The usual
expedient of placing the re-

ceiver near to the loud-
speaker and trailing the
aerial lead-in  through the

house, is the cause of great
inefficiency and loss of range
and volume in many installa-
tions. In this receiver,
therefore, provision is made
for installing the receiver
close to the aerial lead-in,
whilst the loud-speaker may
be placed in any room de-
sired, together with the
remote control switch for
switching the receiver on and
off from a distance, concern-
ing which more will be said
later.

Now, in a recent article, the writer pointed out that if
a lowl-speaker werc operated at a considerable dis-
tance from the receiver, it was often found that very bad
distortion cccurred owing to the capacity existing between

LIST OF COMPONENTS.

1 Ebonite panel, 1sin. % fin. X {in.

Baseboard, 15in. x &tin.

Angle brackets.

Cabinet to dimensions given.

Filament relay (A. W. Gamage, Lid.).

0-0005 mfd. variable condensers with vernier control
(A. J. Stevens).

L.F. transformer (Eureka Baby Grand).

L.F. choke {Success).

Antiphonic valve holders (Benjamin).

Baseboard mounting valve holder (Lamplugh).

“Transadapta’ {(Gambrell).

H.F. choke (Metrovick).

Grid condenser and leak (Mc3lichael).

TS e m 1S

e B DG

Approximate cost of materials required -

l

1
|

i

00001 mid. fixed condenser (McMichael).

0-0005 mfd. fixed condenser (McMichael).

1 mfd. condensers (T.C.C.).

Fixed resistors holders (Burndepl)

Fixed resistors or short-circuiling plugs (Burndept).
Stud switches for panel mounting (Bowyer Lowe).
Filament swilch {Lissen).

9-volt tapped grid battery (Lissen).

Indicating terminals (Belling Lee).

1 0-500,000 ohms variable resistance (Marconiphone).
1 Electric bell push.

1 Box for remote control, fo dimensions given.

2 Wander plugs.

Leugth of red and black flex.

£7 o o
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Home Broadcast Receiver.—

the two leads of the usual ** flex 7 used.  In this article’
the writer described a method whereby this difficulty would
be overcome by using a single-wire loud-spcaker con-
nection.  If readers have not already studied this article,
it is strongly advised that they do so in order to obtain
a better understanding of the method whereby the loud-
speaker operates. In the original article an earth return
was used for the loud-speaker. Since in this receiver we
already have another wire going to the filament relay in

1)

Wireless
World
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in a small wooden box, and should bLe placed close by the
loud-speaker.

It may be asked : ““ Why use a relay? Why not merely
extend the filament lcads to the distant room?”’ This
question is perfectly justifiable, and, indeed, if we are
going to use a six-volt accumulator with valves taking five
volts, we can afford to do so, because we have a volt to
spare. If we desire to use two-volt valves with a two-
volt accumulator, however, we cannot spare any voltage
to be wastefully dropped in the resistance of the long

Q
) 5] [S] e
0-0001 mfd
+LT. @
-LT.
[
i
r4
2
I -HT
4
ZLON
+H.T
+H.To t
L
- Q
o]

Fig. 4.—The practical wiring diagrani.

the receiver, we can very well make use of this as the
return wire of our loud-speaker. Looking at the theo-
retical diagram, we sce that therc is a 0-500,000 ohms
variable resistance in series with the loud-speaker. It
will be found that this gives an extremely pleasing and
smooth control over volume. This resistance, together
with the push controlling the filament relay, is mounte

! The Wireless World, February 10th, 1926, p. 217.
7

filament extension leads, and, therefore, we use a relay.
The particular type of relay used is of an cxceedingly
sensitive and reliable type. It has a small battery con-
ccaled in its base, whilst on top, in addition to the
mechanism, are four terminals, two of which are con-
nected in series to either the I.T.+ or L.T.— leads
between receiver and accumulator, the remaining two
being connected to an ordinary bell push by a length of
flex. Current only flows in the relay at the moment the

A 13
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Home Broadcast Receiver.—

push is depressed, alternate depressions of the push turn-
ing the filaments on and off respectively. In order to use
the relay wire as a loud-speaker return lead, and thus
connect the loud-speaker to the 1..T. -+ terminal, it will
be necessary to bridge one input and one output terminal
of the relay as shown by dotted lines in Fig. 1. This
will not affect the operation of the relay in any way.
The Lottom portion of the cabinet is sufficiently large to
house a 6-volt 30 actual ampere-hour accumulator, two
6o-volt *“ Ever-Ready " or similar type batteries, and the
relay, the grid battery being in the top compartment with
the baseboard of the actual receiver. The relay can be
seen plainly in the photograph, its cover having heen
removed for photographing. All battery terminals are
mounted in a line at the extreme bottom edge of the front
panel underncath the two telephone terminals, and ar

A front view of the instrument showing panel exposed by dropping
upper flap.

invisible in the photographs. In this manner, short and
direct leads can be made to the batteries.  With regard
to the H.T'. choke, it is most essential that for good
results this component be not omitted. The type used
covers all wavelengths from 200 to 4,000 metres, and need
not, therefore, be interchangeable. Do wo/ attempt fo
use a plug-in coil as an H.1". choke or there will prob-
ably lLe trouble due to the large external magnetic field
of the coil. A o.c005 mfd. or o.oo1 mfd. fixed condenser
can be placed across the transformer primary if desired.

Choice of Coils.

To operate the receiver, the left-hand stud switch
should just be placed to the right, and for the local
station the same value of coil should be used for aerial
tuning as in the case of the ordinary type of receiver,
namely, a No. 35 or a Gambrell A.  The local station
will probably be heard without the reaction coil, since
the withdrawal of the reaction coil does not break the

A 14
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RELAY
LOUDSPEAKER

Fig. 5.—Practical wiring diagram of remote control unit

plate circuit as in the ordinary type of circuit. The
reaction coil should be chosen experimentally with great
Tt should be the smallest with which it is possible
to produce oscillation. Tt should be of such a size that
the receiver oscillates when the reaction condenscr is
rather more than three-quarters of the way in. If too
small a coil is used, oscillation will not be produced,
even if the condenser is at maximum, whilst the use of
too large a coil will mean that control over reaction will
be far from smoothe

Tuning for Selectivity.

When selectivity is desired, the switch should be moved
to the jirst stud, the aerial coil replaced by a coil one
size larger, and the reaction coil by a size smaller.  Tor
receiving Daventry, the switch should first be placed on
the right-hand stud as before, the aerial coil should Le a
No. 150 or Gambrell E, and the reaction coil chosen
experimentally as before.  To secure greater sclectivity
on the Daventry wavelength, place the switch on the
centre stud, and use a No. 200 or Gambrell L coil for
the acrial tunine.

Note

The lower part of cabinet exposed by raising lower flap.
the relay in front of the accumulator.

9
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A view o! the remote contral unit.

be carried out during those hours when the B.B.C.
stations are closed down, in order to avoid interfering with
one’s neighbours by oscillation. It is just as criminal
from a moral point of view for a novice to search for
Jdistant stations with a regenerative receiver whilst home
hroadcasting is in progress as it is for a would-he motorist
to make his (irst attempt at handling a car in Piccadilly
Circus at midday.

In conclusion the writer would say that readers who
decide to construct this receiver will find that their cfforts
will have been well rewarded the first time thev put the
receiver ‘“ on the air.”’

A 1%
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Home Broadcast Receiver.
In order that a really "
smooth control be had over
reaction, it is most essential
that the plate voltage of the
detector valve be adjusted
carefully. Innearly all cases
it will be found that a volt- .
age in the neighbourhood of 1
40 to 45 will be correct. 1t 4
is absolutely impossible to :
tune in distant stations until :
all reaction backlash is a
sent, and this can only he
brought about by careful ad
justing of the detector plate
voltage. When correctly ad :
justed, this receiver will 1, s
found to glide almost imper- )
ceptibly imnto oscillation in 3
stead of “‘ flopping *’ in and )
out as is often the case. ‘
When it is in such a condi.
tion the most skilled tuning
will be unable to adjust the
valve to the threshold of
oscillation. 1t is essential.
also, that both aerial and
regchon condenser be fitted A further view ol the interior showing coils and valves in position
with some form of vernier '
in the same manner as the actual condensers used in the  venient for reversing the reaction coil. 'I'he * ‘I'rans. :
receiver. adapta ’’ can be obtained in two types, one for mounting
The methad of mounting the two plug-in coils needs a  directly on the baseboard, the other fitted with four pins
little explanation. 'T'he coils can, if desired, be mounted  for plugging into a valve holder. The latter is used in
in two ordinary single coil holders placed side by side  this receiver, although either type is equally suitable.
and a3in. apart.  The ** Transadapta ” actually used, I'he valve holder must be of the rigid, and not of the
however, possesses many advantages. one being that a  ““antiphonic™ type. Remember that the ““filament ”
rapid change can be mude from, say, London to sockets are connected in the aerial circuit, and the
Daventry by the ability to withdraw both coils simul-  ““ grid ” and ‘“ plate ”’ sockets jn the plate circuit. In
taneously. A further advantage is that the instrument the photograph on this page the reaction coil is the one
possesses a small switch in its hase which will be con-  yearest to the receiver panel.
With regard to valves, the writer has found that, from
rhe point of view of citiciency combined with economy, a
Marconi D.E.2 as detector, and a Mullard P.M.2 as
I.T°., gave most excellent results, the total filament
current consumption being only o.27 amps. Thus, using
the receiver four hours a dav, a 2-volt go-a.h. accumu-
lator will give « month’s service on one charge.
Please Don't Do It!
It is most important that searching for distant stations B
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A Section Devoted to New Ideas and

WIRING MODEL.

In wirmg a receiver for exhibition
purposes where it is essential that
every wire should be accurately bent
to shape it is very convenient to con-
struct a rough wooden model of the
baseboard with the various compo-
nents in position. Nuils may be sub-
stituted for terminals, soldering tags,
etc., and as long as the relative posi-
tions of the points of connection are
strictly achered to the remainder of
the construction may be quite rough.
Not only does this method of wiring
ensure a neat appearance of the
finished receiver, hut it enables a

series of experiments to be carried out

to ascertain the system which will

give the shortest and most direct
wiring.—B. R.
0000
POINTER.

The diagram shows how a well-
known type of paper fastener may
be used as a pointer for certain types
of condenser dial which stand a short
distance above the level of the panel.
One of the blades is bent over at right
angles and the other shnrtened and

——
Condenser dial indicator.

soldered to it to act as a support and
give rigidity. The head of the paper
fastener may then be secured to the
panel in a suitable position by means
of a small touch of glue or Chatter-
ton compound.—W. H W,

A 16
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COIL HOLDER CONTACTS.

Having experienced considerable
trouble with flexible connections to
the moving coils of a three-coil holder
the writer devised a method shown in
the accompanying diagram.

Pairs of brass blocks £in. thick
were filed out tn a suitable radius and
screwed to the base of the coil holder
immediately beneath the moving coil

Spring contacts for moving coil holders.

plugs. The brass blocks were spaced
to correspond with the distance be-
tween the plug and socket in cach coil
holder. The plug and socket in each
case were removed and fitted with
spring plunger contacts. These may
either be constructed specially, or they
mav be obtained from ordinary elec-
tric lamp sockets and modified to fi
the coil plug. By this means an effi-
cient and silent contact is obtained

which will last indefinitely.—3W. H.
0000

DRY BATTERY HINT.

The life of a H.T. battery con-
structed with flash lamp battery units
will be greatly cextended if the bat-
teries are treated in the following
manner before assembly.

The paper cover of each battery is

www.americanradioehistorv. com
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Practical Devices.

pierced in several places in the spaces
between the cells. Fach Dbattery is
then dipped in a bath of molten
paraffin wax (not too hot) until fully
saturated. Not only will the wax im-
prove the insulation and prevent leak-
age currents from flowing between
different parts of the battery, but
should one of the zinc containers be-
come caten away towards the end of
the useful life of (he battéry the
trouble will be isolated by the wax
and prevented from spreading to
other cells.—H. Y. T
[eReNele]
AERTAL LEAD-IN.

To keep the aerial lead-in clear of
the caves and walls of the house, a
wooden arm 2 ov 3ft. in length
should Dbe fitted immediately above the
lead-in insulator. The end of the
arm is fitted with a porcelain insu-
lated hook through which the lead-in
wire is passed. Before attaching the

LEAD IN

INSULATING RING

e
NEIGHY

Acrial lead-in

aerial wire to the lead-in insulator a
small weight, such as a pipe coupling,
is slipped over the end. This will
not only tal\e up slack in the down
lead, but will also serve to drain off
water before it reaches the lead-in ter-
minal. Incidentally, it may be men-
tioned that this terminal is to a cer-
tain extent sheltered by the project-
ing wood arm.—S. F.
23
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Brightening the Journey from Quebec to Vancouver.
By E. C. THOMSON.

§§ X§ FHEN we reflect that there are people who can

plumb the uttermost depths of boredom during

the short run from london to Brighton, we can
appreciate, vaguely, perhaps, the horrors that may lie in
wait for the same sort of traveller in Canada. To
journey on the Canadian National Railways from Halifax
to Vancouver is to cover no fewer than 3,778 miles, and
the trip will consume four and a half davs. Not that
the route covered by the Canadian National Railways is
intrinsically uninteresting—the exact contrary is the case ;
Lut enough is as good as a feast, and after a time the
finest profusion of mountain, forest, and torrent will
begin to cloy.

The value of wireless in relieving the tedium of these
fong journeys was early recognised Ly the management
of the Canadian National Railways, with the result that
train radio in Canada is no longer in the experimental
stage—it is an integral part of the railway equipment,
anidl the wireless personnel fulfils its functions with the
same punctiliousness as marks the activities of the staff
in the saloon. The operation of all wircless equipment
is entrusted to uniformed attendants specially trained to
the work.  These operators, who also act as touring
representatives on behalf of the railway, are responsible
to a supervisor of operators, whose oftice is at Montreal
or to his assistant supervisors.

b

A Chain of Stations.

To ensure reliable reception at any point on the nearly
4,000-mile route from Halifax to Vancouver, a chain
of broadeasting stations has been effected, stretching from
end to end of the Dominion, and their familiar ©“ CNR 7’

3

call signs will be well known to many British amateurs.
The fen stations comprising the chain are situated at Monc-
ton, Montreal, Ottawa, Toronto, Winnipeg, Regina, Saska-
toon, Idmonton, Cualgary, and Vancouver. The magni-
tude of this broadeasting system will be the better under-
stood when we realise that it serves to supply news and
entertainment not only to express trains speeding across
the Dominion, but to the railway botels and to the homes
of many thousands of employees.

Canada’s Lead.

Lvery train is thus in touch with at least one broad-
casting station, and generally two or three, while the
passengers, besides hearing light musical concerts
(““ heavy stuff 7’ is banued), enjoy the benefits of a red-
hot news service even when travelling in the remotest
parts of the Dominion.

Tt is worth while recording that the Canadian National
Railways, in providing such a service, are ahead of any
other railway in the world. Experiments in broadcast
reception have been conducted on most lines, in this
country and abroad, but the credit for establishing a
permanent wireless service for the benefit of passengers
undoubtedly belongs to Canada.

The receiving apparatus on the trains is installed in
the reading or library car, whither travellers can repair
when the demon of boredom threatens. I.oud-speakers
and head ’phones arc both available, and would-be
listeners can generally take their choice from the pro-
grammes offered by the nearest stations.

In designing a suitable aerial the chief difficulty with
which the engineers had to contend was presented by the

A 17
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Wireless on Canadian Trains.—

track clearances, which imposc a strict lunit on the height
to which the aerial can extend. Bridges, tunnels, and
the height of the railbed all have to be taken into account.
The most efticient form ol aerial was found to be that
shown in the photograph on page 617. The height of
this aerial 1s 15.7ft. above the track. It consists of
approxunately zooft. of No. 14 R.C. stranded wirg,
made up in the form of a closed loop with the lead-in
taken off at a suitable point near the receiver. Four
steel brackets an each side of the car support glass pony
insulators, which in turn hold the aerial wire. Direc-
tional effects are practically absent with this form of
antenna, a very important factor in connection with recep-
tion on a car which may be constantly chahging its
direction on curved portions of the line.

In their search for the best form of earth the engineers
discovered that Dest results were obtained by bonding
together the steam and water pipes and by using the
steel underframe of the car.

The Standard Receiver.

The standard receiver used on the traius is based on
the neutroildyne principle.  An additional power amplifier
1s provided for loud-speaker work, while the telephone
circuit provides for 312 to 24 pairs of ’phones. The
whole unit is assembled i & mahogany cabinet, more
than sft. high and about 2fr. wide, the woodwork leing
finished to match the interior of the car.  To avoid vibra-
tion, the set is mounted on rubber sponges and each unit
i3 contained in a separate compartment.

APRIL 28th, 1926.

The circuit design of the neutrodyne receiver is of
undoubted interest. The fist H.T. valve is reflexed.
Break jacks are provided between the various amplify-
ing stages to permit of breaking in for the purpose of
verifying the performance of the H.F. amplifier.  Break
jacks also facilitate the ttning of the set, for by in
creasing the number of amplitying stages step by step
the intermediate circuits can be set to the best tuning
adjustment.  Reflexing 1s carried out hy the series
method, and the secondary of the transtormer, which
feeds Lack to the grid circuit of the first valve, 1s shunted
with a resistance having i value of o.23 megohms.
Teaky grid condenser rectification is employed.

Contrary to what might be expected, the car Lighting
batteries are not emploved for obtaining plate and fila-
ment current, this arrangement being impracticable for
maintenance purposes.  Storage batteries are therefore
used for L.T. supply and ordinary duy batteries for H.T.

Trouble with Lighting Fquipment.

With certain types of car lighting equipment, fl'(){lb](‘
has been experienced during reception from  high-
frequency currents produced by arcking between the
Lrushes and commutator of the generator. ‘The same
form of annoyance, it may be remembered, was encoun-
tered on the Great Western Ratlway in March last, when
a superheterodyne was installed on the Cornish Riviera
express.  Strangely enough it has becn found on the
Canadizn National Railways that when the cars are of
steel construction, the interference is not so apparent,
due, no doubt, ta a shielding effect. The use of covered

wire has also helped to miti-

WIRELESS EN ROUTE. Passengers enjo_vin§ broadcast reception in the library car of a C.N R.
istance trains on the Canadian National Railways

express. Wireless is installed on all long
A 18

gate  the nuisance. To
overcome the trouble com-
pletely a low pass filter was
mscried hetween the brush
teads and the rocker arm of
the switch, 7.e., in series
with the output of the
generator.
Fading.

A more baffiing form of
disturbance to reception 15
caused Ly tunnels, cutiings,
and bridges.  Very often
signais fade entirely, and
while the man who is trying
to read in the farthest corner
of the car mayv count this a
merciful respite, there are

other  passengers  whose
pleasure is rudely inter-
rupted. To overcome fad-

ing of this kind the use of
super-sensitive apparatus has
been suggested ; but while it
is certainly possible to
“boost up’’  signals to
average strength, local dis-
turbances are also exag-
gerated to a pitch which may
he unendurable.

15
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Wireless on Canadian Trains—

An Efficient Maintenance
Service.

Finally, there is the ques-
tion of maintenance.  This
work has been entrusted to
the engineering department,
to whom a general foreman
of installation 1s responsible.
On the shoulders of this
official lies the onus for
ensuring  that the receiving
equipinent is in goodd order
when handed over to the
uniformed operators,  The
charging of storage hatteries,
the testing and replacement
of cquipment, and similar
tasks which may be necessary
while the trains are ¢ roule,
are the duty of Jocal repre-

senfatives at Moncton,
Montreal. Toronto, Winni-
peg, and Vancouver. At
each of these  ports of

call 7 detail test reports are

kept to enable the engineering department to maintain
a close survey over all cquipment with the object of

obtaining cver-increasing efficiency.

Among the Important trains which carry radio equip-
ment may be mentioned “ The International Limited,"”’
travelling daily over the 848 miles between Chicago and
““The Continental Limited,’
Vancouver to Montreal, a distance of 3,091 miles; and
““ The National.”” which links Vancouver with Toronto,

Montreal ;

covering a distance of 2,771 miles.

A Lesson for British Railways.

In the face of Canada’s enterprise mav it not he
asked why wireless is absent on British railways? In

Northampton.

(During Febroavy.)

Great Britain: 2BAXN, 2CC, 2DQ,
2Q0, 2YQ, 2FL, 2LF, 20D, 20,
2IT, 280, 5RZ, 5UY. 5KU, 5WQ,
5RD, 5XY, 5K7Z, 5VZ4, 5VL, 5GS,
6AL, 60U, 6UZ, 6D0O, 6YX, 6VD,
6PG, 6ZL, 6KK, 6YU. 6TV. Trance:
8BF, 8DK, 8DI., 8BD, 8ER. 8EF,
81N, 8FD, B8GRA. 8HUBK, 8UFD,
8HS, 8IP, 81X, B8IN, 8Il, B8JMS,
8KK, B8LDR, 8MB, 8NOSN, 8NSD,
8NS, 8PLA, 8S]SY, 8TV, B8USSK,
8UWA, 8CYJ, 8XP. Belgium: Ad44,
D4, K5, M2, P2, P7, 82, 85, U3,

71, 722, 4GR, 4RS. CGermany : K7,

Y4, Y8, 16, L4, 4CL, 4CN,
4VR. Ttaly: 1AY, 1BD, 1CE, 1GR,
IMB, 1INC, 1RT. Sweden: SMWS,
SMWT,  SMXT, SMZZ. Spain :
EAR1, EAR9, EAR21, FA4SN? Hol-
land: OWC, OPM, OWB, 0CX. Fin-
land: 2ND, 2NS8S. Miscellancous :
KDZ1, WWO0O, WIR, WIZ, NI20,
41T, GBM, OCNG, TETW, FW,
)

A TRAIN ANTENNA SYSTEM.
neat form of aerial employed.

IS supreme.

A typical car on the Canadian National Railways, showing the
Directional effects are said to he almost entirely avoided.

matters of railway speed and punctuality Great Britain

It mav be urged as an excuse that the journevs under-

" running  from

jaded traveller.

taken by expresses in this country arc relatively short,
but the excuse is inadequate.
on the Great Western Railwayv proved conclusivelv that
broadcast reception is by no means unwelcome to the
The combined attractions of passing
scenery, popular magazines, and meals in the restaurant

The recent experiments

car remain insufficient compensation for a state which,
viewed in the most favourable light, can only be regarded

Calls Heard.

Readers’

Extracts from
Logs.

AGA, POW, FL, 4YX, EAVA, DCN,
GBO, U4IG.
(0-v-0) between 20 and 100 metres.

E. S, Smith.

Punjab, India.

Great Dritain: 200, 2I'A, 2LT,
2XP, 2XY, 5DH, 5FF, 5HA, 5NN,
6ATF, 6AF, 6MU, 6RM, 6ZK, 6XY,
6YT. France: 8AX, 8AJ, 8DX,

8FA, 8FR, S8HFY, 81U, 8HSF, 8JN,
8LL, 8NN, 8ND, 5NF, 8QQ, 8QRYV,
8TK, 8YOR, 8UY, TW, FL, MAROC.
U.8A.: 1CMP, ITRM, 2aAMJ, 2LD,
3X0, 4SA, 4RM, 4RU, 5PC, 5UK,

WWAN-americanmradiohistorn:coml

as comfortable imprisonment.
tudinous, we may say that wireless on a train is a link
with the outside world

At the risk of being plati-

Verb. sap.!
NPL. NRRL, WAP, WIZ, WQO,
KYH, KDKA (telephony). Australia :
1AM, 2NR, 2YI, 2CG, 3BD, 3BM,
SET, 4247, 6AC:, 6AY. New Zeualand:
1AC. 1A%, 2AQ, 3GD. 4.V, 8DB.
South  Afvien: A312, A4Z, A3B, A5X.
Seandinavia :  SMTN, SSMZ, SMST,
SVNR, SSMX, SMTM. Holland :
PCLI, PCIJ, PCUU, PCMM. Russia:
RDW, RCRI, RDB, RDZ, RNRL,
RJN, RRP. Belginm: B2, P2,
D4, 022, 4YZ. DBrazil: 1IC, 1AB.
Finland : 2C0, 2ND, 2NN. Janan:
1PP  (telephony), JDNA, JDES,
JREV, Unclassified : TOGN, 2CS,
2AYC, 2BS, 4XA, 2AHM, 6CK, ISR,
1DH, 8YQ, WASHE, B6AKX, 8WA4,
3YX, 6AFF. 2VR., 5GC, G8Y, 1FX,
6BAJ, 7GR, 3HE, FI8QQ, B8CR,

EAR6, K Y5, 1CFO, 4D1, 6YX, 8UGY,
H3Q, 8BMD.
All below 60 metres.
(0-v-0, Armslrong Super Regenerative,
indoor aerial, no earth.)
W. 8. Wilkinson and F. Skelton.
4 19
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HIGH-FREQUENCY RESISTANCE.
Damping Effects in Receiving Circuits, and How They May be Reduced

by Reaction.
By E. MALLETT, M.Sc., M.LE.E.

HA'T are these low-loss coils and low-loss con-

densers one reads so much about in the adver-

tisements?  Are these of such great advantage
as they are generally used?

These queries depend for the answer upon a know-
ledge of what high-frequency resistance really is and
how it arises. Every rcader by now knows Ohm's Law,
which states that the direct current through a circuit is
equal to the potential difference divided by thc resist-
ance, and that this law applies also to a tuned high-
frequency circuit; but the resistance to be used in esti-
mating the current is by no means the resistance that
would "be measured at low frequencies or on a Wheat-
stone hridge, but something which is usually many times
greater. The reasons for its being so much gréater are
not simple. The skin effect is well understood, that is,
the fact that the turrent is carried by only a small portion
of the wire on its surface; and, in the case of a coil, on
the inside surface only; but the increases of resistance
found at high frequencies are greater than can be ex-
plained in this wav. Another factor which enters is the
dielectric losses in the insulation bLetween the various
turns of wire and in the stray capacities, which cause an
increase in the effective resistance.  The effective or high-
frequency resistance. in fact. is the figure by which the
square of the current must be multiplied in order to give
the power in watts dissipated in heat.

Selectivity.

When the circuit is detuned a little the currents flow-
ing with a given electromotive force and, thercfore, the
voltages available for producing audible signals are re-
duced, and the same is true if the frequency or wave-

length of the electromotive forces is altered. Tun order
\/

RIS ) T - FE S
2 | woe |
T ! DETECTOR : 2 2
, 1 3
I Ll ; Lt I ______ .‘

= (a) (b)

Fig. 1.—~Tuned aerial circuit (a) loaded by power absorbing d=-
tector and (b) the equivalent electrica! circuit.

to oblain selectivity, this reduction for a given alteration
of wavelength must be as great as possible, and it will
Le greater the lower the high-frequency resistanee.
Evidently, then, on both accounts, in order to abtain
strong signais and in order to obtain selectivity, our cir-
cuits shouldd have small high-frequency resistance ; but
we do not achicve this desirable end by just buying ¢ low-
Toss '’ coils and condensers, because, generally speaking,
when we build up these coils and condensers to make a
receiving sct we introduce high-frequency resistance,
A 20
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which is very much greater than that of one special
““low-loss "’ apparatus, so that a few ohms more or less
in the latter js of relatively small effect.

Damping Introduced by the Detector.

For instance, a very usual arrangement is to place a
parallel coil and condenser in an aerial and connect a
detector, say, crystal or grid leak valve rectifier, across
them as shown in Fig. 1(¢). In eflect now we have
shunted our parallel circuit with a series condenser and
resistance corresponding to the werial, and a resistance
corresponding to the detector, and on each account the
effective high-frequency resistance of the paratlel coil and
condenser will be increased, and, with the aerials and de-
tectors in common use, very considerably increased. Then,
again, the panels on which the condenser is mounted, or
the coil holder or the valve from pin to pin, may through
dust or moisture or stray IFluxite become dirty and show
low insulation resistance. A megohm will introduce
about an ohm in receiving T.ondon and about 10 ohms
in Daventry with the usual broadcast receiving condensers.

Another instance is the tuned anode arrangement in
which the parallel coil and condenser are shunted by the
valve. ‘The resistance introduced in this way will he
about 50 ohms for London and 300 ohms for Daventry
and clearly it is out of all
proportion to strive after a
reduction of the coil and con-
denser resistance hy an ohm
or two. The resistance in-
troduced in this manner is
greater the greater the in-
ductance  value and the
smaller the condenser value
for a given wavelength, so
one should keep the condenser
values as large as possible.

Tn all these cases, where a large increase of effective
resistance is caused by shunting some necessary apparatus
across the oscillatory circuit, an improvement can he
effected by shunting only a portion of the coil of the
oscillatory eircuit, as is indicated in Fig. 3, where (a)
shows the ““anode tap’’ and (4) shows an oscillatory
circuit with two ‘‘ taps,”’ one to the aerial and the other
to the detector. It might be thought at first sight that
as only a portion of the inductance is heing used, the
voltage obtained must necessarily be smaller than the
whole voltage across the coil, but it must be remembered

Li}—————-—- -4

Fig. 2.—In a tuned anode cir-

cuit the internal resistance of

the valveis in parallel with the
tuned circuit.

" that the currents flowing and therefore the voltages avail:

able are greater the smaller the high-frequency resistance,
so that there will be in cach cirenit a best position for
the tapping point. It can be shown that the best arrange-
ment is that which makes the effective resistance added
to the oscillatory circuit by the shunting apparatus equal
to that of the oscillatory circuit alone.
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High-frequency Resistance.—

Now comes the question of how to arrange this tap-
ping in practice. With the usual plug-in coils so much
in favour to-day it is admittedly difficult; the only way
would be to bring out one or two leads from suitable
points to separate terminals; but with the old arrange-
ment of a cylindrical coil with a sliding contact it is
comparatively simple. Here, however, another difficulty
arises. The sliding contact usually touches at least two
and sometimes more wires, so that turns are shorted, with

it

(@) b)

Fig. 3.—By connecting the loading resistance across a part only
of the inductance, the damping in an oscillatory circuit may be
reduced.
the result that the effective inductance is reduced
and  high-frequency resistance is again introduced.
‘There are, however, coils where this disadvantage is not
experienced. One arrangement which successfully over-
vomes the difficulty is a split contact—a contact made
half of insulating and half of conducting material, as
indicated in Fig. The top of the contact is square in
a square hole to prevent rotation. With two such con-
tacts on a cylindrical coil the best positions for the aerial
tap and detector tap can easily be found. Incidentally
the single-layer cylindrical coil is the best form from

the point of view of low resistance.
Reduction of High-frequency Resistance by Valves.
With valves the effective high-frequency resistance of
an oscillatory circuit can be reduced to a very small figure.
In fact, it can be made “‘ negative ”” when high-frequency
currents flow in the circuit without any applied high-
frequency electromotive force ; the arrangement oscillates
by itself. The reduction of high-frequency resistance can
he carried out in two ways; by connecting the oscil-
latory circuit whose resistance is {0 be reduced across the
grid and filament of the valve, and coupling hack from
the plate circuit; and, second, by connecting the oscil-
Yatory circuit to the plate and
-- ——-BRASS coupling back to the grid.
These  arrangements  are

E£BONITE—

——) shown in Figs. 5 (a) and (2),
| \ where the coupling shown is
e ~— by mutual inductance. There
are other wavs as by common
Fig. 4—Special contact which inductances or - condensers,
does not short-circuit turns in but mutual inductance is
the coll winding. generally most convenient.
The reduction of resistance actually effected depends
upon the valve and the batteries and upon the value of
mutual inductance. As the latter is increased the effective
resistance 1s reduced (provided, of course, that the coils
are connected the right way round—if one coil is re-
versed, the effective resistance will be increased), and
2
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finally the circuit will oscillate. The limit to which the
resistance can Dbe reduced depends upon the stability of
the circuit. The greater the coupling required to reduce
the resistance to a certain figure, the more likely is the
circuit to burst into oscillations with small changes in
the circuit conditions, such as alterations of battery
voltages or valve alterations. The smaller the
initial high-frequency resistance the smaller is the coupling
required. On this account the circuit (¢) has an advan-
tage over the circuit (%), since the former with suitable
arid bias is not initially damped by the valve, as is the
latter.
Crystal Circuits.

Fig. 6 shows a very popular receiving circuit in which
the high-frequency resistance of the aerial circuit is re-
duced by the detecting valve itself in accordance with the
scheme of T'ig. 5 (a). The primary of the low-frequency
transformer (or the headphones) is shunted by a condenser
in order to offer only a small impedance to the high-
trequency currents which are flowing.

In Fig. 6 the valve is used for two purposes—amplifica-
tion and detection—and very good results can be obtained
by this arrangement. But the best conditions for high-
frequency resistance reduction or amplification are not

Fig 5.—Reduction of high-frequency resistance by reaction.

the same as those for detection, and better reproduction
would be expected by using separate devices for each
purpose.

The crystal detector is admittedly capable of giving
very excellent results. In fact, it is probably better than
any other arrangement for dealing with large signals
without distortion.  But it-
seriously increases the high-
frequency resistance of any
oscillatory  circuit  across
which it is shunted. This,
however, can be overcome by
means of a valve. Itig. 7
shows two schemes for doing
this, based on the schemes
(@) and () of Fig. 5. In
each the resistance of the o
acrial circuit shunted by the faSuwmich’ one o e ot
crystal detector anfl phones fesl;?;al{‘ecgugg(;hlfyaf;gi;:‘r.c"lt
(or primary of intervalve
transformer) is reduced by the valve. The arrangements
shown are those that would be employed in using plug-in
coils. It woulil be better to use tapping points on a eylin-
drical coil, as described previously, obtaining the reaction
by means of a small rotating coil within the cylinder. These
arrangements give very pure reproduction. Thev have

A 2L
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High-frequency Resistance.—

another advantage. It often happens that one’s battery
i1s exhausted when one is particularly anxious to receive
a time signal. With these arrangements, even though the

% \
| ,

¥
'
1
i =

N (]
LL§

e et

Fig. 7.—Selective valve-crystal circuifs.

valve 1s not alight, signals are stll reccived without
any circuit modifications. The valve when in optration
simply reduces the high-frequency resistance of thé cir-
cuit, and thus increases the loudness of the signals and
improves the selectivity.

A Reflex Circuit.

Since the valve is used as a resistance reducer only,
and the adjustment for this purposeis exactly the same
as that for low-frequency amplification, the arrangements
of Fig. 7 lend themselves very well to a reflex modifi-
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Fig. 8.—Reflex circult developed from circuit in Fig. 7 (a).

cation, by means of which the valve can be used over
again to give a low-frequency amplification. Such a
modification made on the circuit of I'ig. 7 (@) is shown

APRIL 28th, 1926

in Fig. 8. The primary of an intervalve transformer re-
places the headphones, and the secondary of the trans-
former is put across the grid and filament of the valve
by placing a condenser in the aerial circuit. The phones
(or loud-speaker) are placed in the plate circuit of the
valve, and they must be shunted by a condenser in order
to pass the high-frequency currents, or, better still, the
condenser may be placed across both battery and phones,
as shown. The grid biasing battery is placed as shown
in the transformer secondary circuit.

Crystal as a Stand-by.

If a receiving set is huilt on these lines and it is
required {o receive signals when the valve has failed, all
that is neccssary 1s to arrange to plug in the telephone in
place of the transformer primary.

An advantage of this reflex circuit over some that are
in use is that the further stages of low-frequency ampli-
fication can be added without difficulty. One additional
stage added is shown in Fig. 9.

AN

LOuUD
SPEAKER

>1
o
S

Fig. 9.—The circuit of Fig. 8 with the addition of a stage of L.F.
amplification.

In the arrangements of I'ig. 8 and Fig. g it would be
Letter to have the aerial and the crystal detector tapped
on o the tuning coil at suitable points closer to the carth
end, as explained before, but the grid tap can be at the
end as shown, as, using negative bias on the grid, the
valve itself should not introduce anv high-frequency
resistance. If variometer tuning of the aerial is em-
ployed the variable condenser is simply omitted and
the tappings made on the variometer stator.

With signals barely audible on headphones witly the
crystal detector alone, the arrangement of I'ig. ¢ gives

quite fair strength on a loud-speaker.
"

BOOK REVIEW.
KELLY’S DIRECTORY OF THE ELECTRICAL INDUSTRY, WIRELESS AND ALLIED TRADES, 1926.

HIS excellent directory is indispensable to all those who
wish to keep in touch with wireless manufacturers, consult-
ing electrical engineers, or power, lighting, and traction
undertakings. The high standard noticeable in previous vears
is fully maintsined in the 1926 edition, and it is evident that
uo patns have been spared to bring the varied information up
to date. The area covered includes Great Britain, the principal
industrial centres of Ireland, the Channel Tslands, and the Isle
of Man.
As in previous issues, it comprises (1) a Geographical
Section in which particulars of electrical supply undertakings,
and the names and addresses of engineers and traders are

A 22

arranged alphabetically according to counties; (2) an alpha-
lbetical list of public lighting, power, and traction undertakings;
(3) electrical engineers and traders in the London avea, arranged
both alphabetically and classified under their respective trades
or professions; (4) similar lists for country districts, including
Ireland, the Channel Islands, and the Isle of Man; and (5) a
useful list of proprietary articles and trade names.

A proof of the thoroughness with whieh this directory has been
compiled is the fact that it contains the names and addresses of
some 4,500 wireless retailers. The price of the directory is 30s.,
post free, and the publishers are Kelly's Directories, Titd., 186,
Strand, London, W.C.2.
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Events of the Week in Brief Review.

HAPPY MOSCOW.

Public reading roums in Moscow have
heen equipped with hroadcast receivers so
that pour persons unable to purchase a
set ure able to listen.

o000

INCREASED POWER AT ECOLE
SUPERIEURE.

Many listeners will learn with pleasure
that the popular Paris broadcasting
station, Ecole Sapérieure des P.T 1. is
mereasing its power to 10 kilowatts.

I'he French postal authorities announce
the eavly opening of new stations at
Bordeaux, Lille, Angers, and Strasbourg.

coooco

TRACKING BANDITS BY WIRELESS.

In Burma, which would appear to be
the criminal’s  paradise—326 inurders
were committed in the first quarter of
this year—wireless is being resorted to
as a means of tracking offenders. Port
able  wireless installations, says a
Rungoon  message, are proving of 1
estimahle value in locating wanderin
Dacoit bands on the frontier.

cooo
NEW WIRELESS WONDER ?

A writer in the daily Press lust wecek
described a wireless-controlled aercplane
now *‘ taking shape” which will enable
operators on the ground 1o see, by neaus
of television, the same view as would be
obtained if they were seated in the cock
pit of the aeropliune. Fortimately  for
the wireless pirates theve is no suggestion
that the deviee will be used by the
P.M.G.

0000
“AIR PIRACY ' IN AMERICA,

The lengthy dispute between the
Zenith  broadcasting  station \.JAZ,
Chicago, and the 11.8. Government on
the question of transmission hours has
ended with a victory for the hroadcasting
station. VFor transmitting at times other
than the one hour a week allowed by the

State, the Zenith officials had  been
charged with “air piracy.”  The legal
decision against the Government denies

that Secretary lloover has the power to
regulate the ether, and uuless new legis-
Jation 1s  enacted by Congress, the
American ether may heconie even more
chaotic than it is at present.

4

ONLY ONE MISS!

By the middle of this month proceed-
ings had been taken against 135 persons
tor installing wireless sets without a
licence, stated the I'ostmaster-General.
134 convictions had leen secured.

0000

AUSTRALIAN GOVERNMENT AND
WIRELESS.

A Melbourne message states that 1f
Commonwealth Government is likely to
take over the whole of the broadcasting
operations in Australia in the near future.

o000

BROADCASTING AND ULSTER CENSUS

Broadceasting was enlisted as an aid t«
the authorities during the census of
population taken in Ulster lost week.
Prior to the Census minute instructions
for filling up the forms were given from
the Belfast broadcasting station.

ANOTHER BEAM STATION.

The beam transmitting station at
Grimsby is scheduled for completion on
June 11th.

cooo
ABANDONED WIRELESS EXHIBITION.

I'rom  the Birmingham Chamber of
Cominerce we learn that the arrange-
ments for a wireless exhibition at Bingley
tall, Birmingham, from May 19th to
20th, 1 connection with the Queen’s Hos-
pital Extension Fund, have been aban-
doned owing to insufficient trade support.

NOTES ON INTERVALVE COUPLING.

At the ordinary meeting of the Radio
Saciety of (ireat DBritain, to be held this
evening (\Vednesday) at the Institution
of Electrical Kngineers, Savoy Place,
W.C.2, ut 6 o'clock (ten at 5.30), Mr.
. L. Kirke, M.L.Rad.E. (of the B.B.C.),
will deliver a lecture entitled * Some
Notes on Intervalve Coupling.”

IN SUNNY SPAIN. The Bilbao broadcasting station EAJ11, with its picturesque back-
ground of hills. Note the loud-speaker on the balcony, enabling passers-by to hear the
concerts.
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Current Topics.—
IF SUMMER COMES , . .

The crystal user whose distance from
i broadeasting station results in inferior
reception daving the hours of daylight
may have reason to lament the advent
of Summer Time. 'Uhe only appropriate
advice seems to be : “ Clean the set and
have patience.”

0000

INTERNATIONAL WIRELESS
COMPETITIONS.

Some of (he strangest-looking and
vet most effective receivers ever dreamed
of " ave to appear at the Radio World's
Fuir in New York during the autumn,

¢

according to a prophecy made by the
promoters.
Of pre-eminent interest iz to be the

International Home Construction Cou-
test, in whicli anateurs all over the world
arve invited to compete. The competition
will be open for Lroadeast receivers as
well as short-wave sets,

During the display international com-
petitions will be eonducted in code trans-
mission between amateurs ou both sides
of the Atlantic.

o000O0

BROADCASTING COPYRIGHT
IN USA

In giving evidence recently before the
joint connnittee on Jatenis of the Federal
Senate and House of Representatives
(says T'he T'imes), My, W. E. Harkness,
a vice-president of the American Tele-
phane and Telegruph Company, gave the
following table of fees paid for broad-
casting copyright. music controlled hy the
American Society of Authors, Composers,
and Poblishers, which had been charged

Wireless
Worla

with holding a monopoly on productions :
With an hour cost of 12 cents to
$1.60, stations of 500 watts pay fees
rangiug from $100 to $2,500 per annum;
stations of 1,000 watts, with an lhour cost
of 12 to 60 cents, pay from $200 to
$1,000 per annum; with an hour cost of
33 cents to $1.92, stations of 1,500 watts
power pay from $500 to §3,000 per
annum, and stations of 5,000 watts, with
an liour cost of 23 ceuts to $1.16, pay
from $300 to $2,500 per annum.

“ WIRELESS WORLD ”
READERS’ BALLOT.

“\ E print below the list of suc-
cesstul entrants in 7/ Wircless
World Readers’ Ballot in connection
with the 1ssue of March 24th.  This
feature proved exceedingly popular,
and the keenness of the ballot may
be judged from the fact that most of
the prizes are divided.
1st Prize, £20.
Dr. C. B. Childs, Edinburgh,
2ad  Prize, £10.— 3 competitors tie.
Amount divided, £3 0s. 8d. each.
Charles F. Crompton, Tadworth,
Surrey.

George Henry Dew, Brixton, S.W.9.
1. T. Tregenza, Wallasey, Cheshire.
3rd  Prize, £5.—2 competitors tie.

Amount divided, £2 10s. each.
H. W. Kendall, Dulwich, S.E.22.
Frnest E. Uppington, Blyth Road,
\W.14,

o .

APRIL 28th, rgze.

15 Prizes of £1 each.—29 competitors tie.
The combined amount 1s divided
amongst them as prizes of 10s. 6d.
each.

The following are prize-winners :—

J. Andrew, Clayton, Mauchester,

Lt.-Commander W. T, Bagot, London,
5.W.7.

Bertrand William Biaitram, Farhboro’,
Hants.

George W. Blow, c¢/o Forrest, Dundee.

Norman W, I’Arcy, London, N.W.3.

William Diclens, Loughborough,
Leicestershire.

Charles Edwavds, London, S.E.17,

W, D. Fisher, Holloway, N.7.

J. 8. Hasdell, Tottenham, N.17.

W. H. Judges, London, N.W.1.

B. Kaplan, London, 5.E.1.

C. F. Keiler, Bournemouth.

Reginald S, Kelway, Milford Haven, S.
Wales.

AW King, Woodbridge, Suffolk.

(i. S. Luke, Chelsea, S.W.10.

E. Mace, Maidstone, Kent

W. Morley, Dortsimouth,

G. O. Plllips, London, S.\V.2

A, R, Porter, Poole, Durset.

William Pulling, Portsmouth.

L. J. Y. Pulling, Reigate, Suirey.

Williamm Raybould, jun., Walsall,
Staffordshire.

W. Redtern, Ore, Ilastings.

€r. Sharman, Staines.

A, (. Smeeton, Shellicld.

Granville  Smethurst, Westhoughton,
Lancs.

James B. Smith, Clusgow.

E. 3. B, Thorne, West Worthing,
Sussex.

Ernest Wainwright, Lincolu.

TRANSATLANTIC PICTURE TRANSMISSION.

IDICTURE transmitting
J cquipment has now  heen

installed at Radio House,
the cenlral telegraph office of
the Marconi Company.  The
systemn emploved has been de-
veloped by Mr. R. H. Rauger.

and  was  receutly  fully d
seribed i the pages of this
journal.  The image is recorded

an transpavent celluloid, and is
analysed by a narrow beam of
light while a photo-clectric cell
converts the fluctuating light
intensities into an interrupted
carrent which in turn is caused
to break up the continnous

waves  of  the tranzmitting
station into . series of wave
trains.  The transmitting and

receiving sets are syvuchronised
by means of tuning forks, Our .
illustration is a reproduction of
i cheque recently transmitted
aeross the Atlantie.
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General Hurbord's cheque transmitted by wireless.
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14.—Highton and Other Pioneers.

ENRY HIGHTON (£816-1874), who, with his

brother Edward, carried out many experiments in

wircless telegraphy, was educated under the famous
Dr. Arold, of Rugby, and was appointed Principal of
Cheltenham College in 1850.

About 1832 he succeeded in comuunicating over a dis-
tance of about a quarter of a mile with bare wires sunk
in canals.  ¢“ The result,” wrote Edward, ‘“ has been to
prove that telegraphic communications could not be sent
to any considerable distance without the employment of
an insulated medium.”’

His Lrother Henry was more optimistic, however, and,
Lelieving in the practicability of the scheme, continued his
experiments on the banks of the Thames. In a paper,
read belore the Society of Arts in 1872, he stated that
for many years he had ‘‘ been convinced of the possibility
of telegraphing for long distances without insulation, or
with wires very imperfectly insulated; but till lately
I had not the lcisure or opportunity of trying sufficient
experiments bearing on the subject. T need hardly say
that the idea has been pronounced on all hands to bLe
entirely visiomary and impos-

Subsequently e placed the receiving instrument in a
room in his house on the banks of the river, and sent
a boat down stream with trailing wire and a battery.
Signals were made at different distances, and so success-
ful was the experiment that he obtained leave to lay
wires in Wimbledon Lake, where further experiments
were carried out,

The result of all this work was that Highton found
water to be ‘“so perfect an insulator for electricity of
low tension that wires charged with it retained the charge
with the utmost obstinacy ; and, whether from the effect
of polarisation (so-called), or, as I am inclined to sup-
pose, from clectrisation of the successive strata of water
surrounding the wire, a long wire, brought to a state of
low clectrical tension, will retain that tension for minutes
or even hours. Notwithstanding attempts to discharge the
wire every five seconds, I have found that a copper sur-
face of ten or twelve square feet in fresh water will retain
a very appreciable charge for a quarter of an hour. Even
when we attempt to discharge it continuously through 2
resistance of about thirty units [ohms] it will retain an

appreciable, though gradually

sible, and T have been warned e
of the folly of incurring any
outlay in a matter where cvery
attempt had hitherto  failed.
But I was so thoroughly con-
vinced of the soundness of my
views, and of the certainty of
being able to go a considerable
distunce without any insulation,
and any distance with very im-
perfect insulation, that I com-
menced, some three or four
months  since, a  syslematic
serics of experiments with a
view to testing my ideas
practically.”

In thesc experiments Henry
Highton transmitted signals
from various lengths of wire,
submerged in the Thames, and
found that he could, without
difficulty, exceed the limits that
had previously been supposed
fo bLe practicable. He next
tried transmitting with wires
laid across the Thames, but had
them broken five or six times
by the strength of the current
and by buarges dragging their
anchors across them.

Henry Highton.

— decreasing, charge for five or
2 six minutes,”’

His experiments as to what
extent the ‘“ principle of non-
insulation *> could be carried
led him to state that “‘ though
there are difficulties in very long
depths albisolutely uninsulated,
vet it is quite feasible to
telegraph  cven  across  the
Atlantic . . . .”

He proposed (o use a ““ gold-
leaf instrument, constructed by
me for telegraphic purposcs
twenty-six  years ago, acted
upon by a powerful electro-
magnet, and with its motions
optically enlarged.”’

He was very optimistic of
success, as may be gathered
from his statement that ‘I do
not hesitate to say that it is pos-
sible, by crecting a very thick
line wire from the Hebrides to
Cornwall, by the use of enor-
mous plates at each extremity.
and by an enormous amount of
battery power—i.c., as regards
quantitv—Ilo transmit a current
which would be sensibly per-
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Pioneers of Wireless.—

ceived in a similar line of wvery thick wire, with very
large plaies, on the other side of the Atlantic.”” He
pointed out, however, that ‘‘the trouble and expense
would probably be much greater than that of laying a
wire across the ocean.”

The experiments of Morse, Lindsay, and the Hightons,
had now become common knowledge, and as a result of
the publicity given, many additional workers were at-
tracted by the subject, both in this country and abroad.
Bonelli in Italy; Gintl, the inventor of a duplex tele-
graph, in Austria ; and Bouchotte and Douat in Irance,
engaged themselves in experiments. As their researches
do not show any striking advances on the methords ot
which Morse may be regarded as the pioncer, we shall
pass them by.

It may e interesting, however, to mention in passing
that during the winter of 1870-1, when DParis was be-
sieged by the Germans, a I'rench electrician named Bour-
bouze proposed to re-establish communication belween
Paris and the provinces by sending strong electric cur-
rents into the River Seine, at a point outside the German
lines. He suggested that, by means ot a metal plate
sunk in the river, these currents could be picked up in
Paris with a delicate galvanometer. After experimenting
successfully, another worker left the bhesieged city by
balloon, and, descending outside the enemy’s lines, pro-
ceeded to Havre to order the necessary apparatus from
England. Wher this reached France, however, the Seine
was completely frozen over, and before a thaw set in an
armistice was declared, and the project was abandoned.

The Experiments of Mahlon Loomis.

In conclusion, mention must be made of the experi-
ments of a remarkable man—A\Tahlon Loomis, an American
dentist. In 1872 he proposed (o draw electricity from
the higher atmosphere, and to use the currents so obtained
tor telegraphic purposes. Loomis based his proposal on
the suggestion that the earth’s atmosphere is charged with
electricity, the strength of which increases with the
height. He asswned that this atmospheric electricity
might be drawn without difficulty from any particular
stratum, and that thus an aerial telegraph might be estab-
tished. He experimented in Virginia, selecting for the
purpose two lofty mountain peaks, ten miles apart. From
here he sent up two kites, connectedd to the ground by
fine copper wires. To one he connected a detector, and

: Wﬁf@ﬂ@@@
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to the other a switch that, when closed, connected the
wire to the earth. We are told that the experiment was
successtul, and that Ly making and breaking the earth
connection messages were sent and received, a result that
createdd a considerable sensation in America.

Doubtful Results.

The following curious story from the New York
Jowrnal of the Telegraph (March 15th, 1877) shows, how-
ever, that the technical world never took the proposal
very seriously :~—

““ The ncver-ending procession of the would-be inven-
tors—who from day to day haunt the corridors and
offices of our Electrician’s Department—was varied the
other day by the appearance of a veritable lunatic. He
announced that the much-talked-of discovery of a few
years ago, aerial telegraphy, was in actual operation here
i New York. A. M. Palmer, of the Union Square
Theatre, together with one of his confederates, alone
possessed the secret, he suid. They had, unfortunately,
chosen to use it for illegitimate purposes, and our visitor
felt it to e his solemn duty to expose them. By means
of a $60,000 lLattery they transmitted the subtle fluid
through the aerial spaces, read people’s secret thoughts
and knocked them senscless in the street. They could
even burn a man to a crisp, miles and miles away, and
he no more knew what had hurt him than if he had been
struck by a flash of lightning—as indeed he had! 'The
object of our mad friend in dropping in was merely to
ascertain how he could protect himself from Palmer’s
illegitimate thunderbolts.

‘“ Here our legal gentleman, lifting his eyes from
Curlis on Patents, remarked, ¢ Now, I'll tell you what
to do. Bring a suit against Palmer for infringement of
Mahlon Loomis's patent. Here it is—No. 129,971.
That’ll fix Palmer!’

“ But the madman protested that this would take too
long, and meanwhile he was in danger of his life every
minute. He casually remarked that it had occurred to
him that by appearing in the streets in a robe of pea-green
cordled] siik, guttapercha boots, and a magenta satin hat
with a blue glass skylight in the top of it, he would be

effectually protected from injury during his daily
perambulations ! 7’
We may quite imagine that the sensation-loving

American journalists were disposell to agree. Whether
or not the madman ever appeared in public in this extra-
ordinary costume the story does not say!

NEW CLIX WANDER PLUGS.

T is a common occurrence to find that
the wander plugs used for tapping off
suitable H.'I'. potentials may provide
a good fitting into the sockets of omne
high-tension battery, yet with another ave
loose and give an intermittent contact.
This difficulty is overcome in the wander
plug recently introduced by Autoveyors,
Ltd., 84, Victoria Street, Westminster,
Londen, S W.1.
The wander plug is hollow, and is cut
through in the form of a double spiral,
which permits of the plug being com-

A 20

The new Clix wander plugs will make a
tight fit into the sockets of almost any
type of high-tension battery.

pressed to a smaller dimmeter so that it
can accommodate itself to the small size
socket fitted to certain types of high-
tension batteries. A hard contact is made
with the socket, and a. liberal area of
contact is obtained.

The flexible lead is attached by insert-
ing the strands of wire in a pair of
grooves and screwing down the insulat
ing sleeve.

This wander plug is a considerable im-
provement on the tapering solid plug or
split pin connector.
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A Description of Austria’s " Daventry.”
By PAUL S. GORDON FISCHEL.

HE erection of a high-power broadcasting trans-

mitter for Vienna was planned by the Austrian

broadeasting  company, the ¢ Esterreichische
Radio Verkehrs A.G. (Ravag),” at its foundation. To
gain experience, the old spark transmitter in the former
Marine Ministry was replaced by a Telefunken tele-
phony transmitter of 2 kW, (about 700 watts in the
aerial), which works satisfactorily for Vienna and its
immediate surroundings.  Tndependent of this first
station and its various rclay stations (Graz, Innsbruck,
Salzburg, and Klagenfurt), the high-power transmitter
will serve crystal receivers in areas hitherto not reached
by the original broadeasting system.

ft was first planned (o ercct the new transmitter on
ground: between the Danube and its back-waters, to
ensure a good earth connection, Lut as the town, with
all its mist and steam, would have come hetween the
station and the western part of Ausiria, where the
majority of the country listeners-in are situated, a hill
called ¢ Rosenhiigel,”’ lving to the south of Vienna, was
finally chosen.
The station house and the aerial systera are erected

on top of the great reservoir tanks for Vienna’s
drinking-water supply.

The Aerial System.

The aerial is supported hy three lattice steel masts, each
28oft. high ; the concrete foundation of two of the masts
is placed directly on the tank walls (sec Iig. 1). The
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scction of these masts is a square with a side length of
4ft. 7in.; cach of them has an approximate weight of
50 tons. They arve held by treble stay wires on three
sides, and are connccted with their foundation by steel
joints and special porcelain insulators. The three masts
are placed gooft. apart. In the centre of the triangle
so formed stands the station building.  The unusual form
of the aerial is shown in I'ig. 1. Tt is constructed of

stranded  phosphor-bronze  wire,

Fig. 1.—Plan of the aerial systemi. The
dotted lines indicate the position of
underground water tanks.

Fig. 2. —Layout of the counterpoise, The
aerial and masts have been omitted for
the sake of clearness

g W ”: and is held as far as possible from
t } v the masts.  The six-wire cage
T4 i lead-in is fastened to the aerial in
b + the centre of its plane. The capa-
Sl g City of the aerial is approximately
l,' /////// ) o.003 mfd., and its natural wave-
N / V1777~ A length about 500 metres.
3 4 ,yr'/ //é;:/,- Counterpoise Earth.
\‘\\\ g "N The counterpoise is suspended

-—3], on fourteen masts, 33fc. high, and
— its shape may be seen from Tig. 2.
: To avoid changes in the aetial
capacity when the whole system
swings in storm, the plane directly
heneath the aerial triangle is left
free. The five centre masts allow
- a quick opening of a part of the

d i ,7 counterpoise when the aerial has to

) A ] be pulled down for repair work.

i | ,,I A large lead-in insulator con-
! I nects the six-wire cage with the
LR ’ transmitter. Tor the counterpoise
sl o i lead-in a smaller insulator js

provided. Various switches con-

nect the aerial, the counterpoise,

and the different masts with the
A 27
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The New Vienna High-power

Station,— ~ T
earth—that is to say, the 4
water In the tanks bencath i

the station, il required.

A
[
S

The Power Supply.
The puhlic supply system
of Vienna serves the station
with three-phase alternating
current at a potential of 220
volts and a frequency of zo
cvcles.  The usual method
of high-tension supply for
the transmitting valves
through high-frequency al-
ternators has been avoided,
and a special transformer is
connected  directly to the
220-volt A.C. lines. On its
secondary side, the three
phases are divided into six,
each of which is rectified by
a separate valve, and has a
potential of 10,000 volts (see
circuit, Fig. 3). The A.C.
ripple is thus reduced to a
minimum. A separate input
transformer lowers the mPUt Lead-in insulators for the aerial and counterpoise.
voltage in steps from 220
volts to go volts when it is desired to work the trans- the photographs. These valves arc of the Telefunken
mitter at less than full power, when it is being adjusted, RG61 type, and give an cmission of about 3 amperes
and to allow a gradual starting up of the gear. The from a filament rated at 32 volts and 16 amperes. The
rectifier consists of six air-cooled high-vacuum rectifiec  D.C. consumption (input) of the transmitter is 28 kilo-
valves designed for an anode potential of 10,000 volts. watts—that is to say, 2.8 amperes at 710,000 volts.
They may be seen on top of the power supply panel in  Although each valve gives only about o.47 ampere, its
emission has to be high, as
p220JNOLnS. it works only over a smatll
part of the whole A.C.
period. The A.C. current
for heating the filaments of
the rectifier valves is sup-
plied through a transformer

] ].‘i
8 %}\A from the pubiic supply
oows " L;% lines.
P

Safety Devices.

q o
e
o

The power supply panel
contains an ammeter to
measure the anode current of
the valves, two voltmeters,
one for the potential of the
supply lines and one for the

: plate voltage of the rectifier,
AN L) a step switch for the input
transformer, a switch for the

= ==
g& ) = filament transformer, and

gz ag finally the master switch.

< Se The latter is closed by hand

Fig. 3 — Schematic and opencd automatically

LI e ina Power by a press-button; safety

supply- switches at the door to the

e ¥ . inside of the transmitter and
HX0R & (R at other places, and panels

A 28
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The New Vienna High-power Station.

sufeguard the engineer on Juty from approaching danger
points whilst power is on, and protect the valuable truns
mitting valves from being destroved.

A filter circuit for smoothing the A.C. ripple (not
shown in Fig. 3) couples the rectilier to the transmitter.
It consists of two bunks of condensers of 4 microfarads
cach (seen in the Lottom right-hand corner of the photo-
graph below) and of a special iron-core choke.

T

Rear view of the master oscillator, modulator and power amplifier

panel (left) and the rectifier panel (right).

As may be seen from the circuit in 171z, 3, the (rans-
mitter works on the independent drive system. ‘Ihe
master oscillator comprises an  air<ooled Telefunken
r kW valve of the R.S.47 type.  The filmment current
of 8 amperes and 16 volts is taken from the lilament hat
tery for the power amplifier.

Wireless
World
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this gear is the use of only two main teansnvitting valves
at an output energy as high as 2o kilowatts. The trans-
missicn of harmonics is thus reduced to a minimum.
Two Telefunken R.S.204 valves, with water-cooled
anodes, are arranged in parallel.  As the power of the
transmitter, curiously enough, proved insuflicient for dif-
ferent parts of Vienna, experiments are being made at
present with the use of three such valves. They are con
structed for an output power of 1o kilowatts each, at an
anode potential of 10,000 volts. The filament consumes
a current of 25 amps. at 335 volts, and gives an emission
of ahout 6 amps.

Water Cooling System.

As the dissipation of heat at the anodes of these valves
is very great, a water cooling device is uscd to carry away
the heat energy lost on the copper plates; the output of
the vaives is thus materially inereased. "The water jackets,
in which the cylindrical plates of the valves are clamped
in position, are arranged in series with the water supply
pipes.  Since the jackets are at the high plate potential
of 10,000 volts, it is necessary to insulate the water
supply, whicl is achieved by connecting the jackets to the
supply pipes by means of rubber tubing, conveniently
arranged in coils.  The two amplifier valves and the hose
coil may he seen at the back of the master oscillator-
modulator pancl.  As the Vienna drinking water has suth
dient pressure, no pumping device is needed. At a small
board heside the power control panel, the valves for regu-
lating the flow of water are arranged ; they are adjusted
to allow about 30 gallons per minute to flow through the
cooling systern. A manometer on the same board indi
cates the actual pressure, and Ly an automatic device
immediately opens the master switch, if the pressure fails.
Two thermometers indicate the temperature of the
cooling water betore and after passing the jackets.

\s  this  battery  supplies
40 volis, a suitable resistance
18 put in series with the fila-
ment.  The anode potential
of 10,000 volts is supphed
by the above described vecti-
fier. The valve may be seen
in the lower photograph on
page 628, ontopol the stand
for the master oscillator, the
modulator, and the power am-
plifier valves. "Theoscillatory
circuit is tuned by a fixed in-
ductance, a series of Dubilier
condensers, and a vario-
meter for fine funing, which
are adjusted to the desived
wavelength, The master
osciliator, which generates, |-
for the grid excitation of the
power amplifier, a radio
frequency voltage of
approximately 6oo is con

nected with the latter by
a special coupling condenser.
A particular advantage of

Front view of transmitter showing (left to right) the power supply and rectifier pancl ; water
coollng supply panel; master osclllator and modulator panel ; door giving access to gear; and
on the extreme right, the aerial tuning panet,

A 29
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The New Vienna High-power Station.—

Modulation is accomplished by connecting the anode
circuit of two parallel amplifier valves (the circuit I7ig. 3
shows onlv one) in the grid return circuit of the power
amplifier. The grid bias for the modulator is obtained
from a 100-volt accumulator battery, accurate adjustment
being made by a potentiometer. A large grid sweep dur-
ing modulation thus results, and there is no danger of
distortion due to grid current. The speech currents,
amplified by the sub-modulator, are superimposed on the
grid bias through an input transformer connected in the
grid circuit of the two modulator valves. These are of
the Telefunken R.V.24 type, and are heated by a separate
accumulator battery. The modulator  apparatus s
arranged on the same panel as the master oscillator and
the amplifier valves.  The control panel contains an
ammeter for measuring the anode current of the power
amplifier, three voltmeters, one for the modulator grid
bias, one for the filament potential of each valve, and one
for measuring the radio-frequency input grid voltage of
the power amplifier. TFurther, it contains the handle for
the variometer, the handle for the step zwitch econtrolling
the Dubilier tondensers in the driver circuit, and, finally,
the handles of the potentiometer and the different filament
rheostats.

A specially loaded cable, with a length of about 6 miles,
connects 1he input transformer of the modulator to the

Water-cooled modulator and power amplifier valves and, in the
left-hand top corner, the master oscillator valve.

A 30
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Aerial tuning panel. Ti:e toroidal loading coil is lying horizontally
on porcelain insulators on the upper shelf.

sub-moedulator, whick is located in the control rcom of
the studio in the citv. The sub-modulator contains one
R.E.z4 valve, and the < sub-sub-modulator 7 three 1.O.
valves, which are all arranged with resistance-capacity
coupling.  The speech amplifiers, as well as the trans-
mission gear itself, arc here controlled by special instru-
ments, containing chiefly Moullin voltmeters. 'The sub-
sul-modulator may either be connected to the microphone
in the neighbouring studio, or to difterent concert-halls,
opera-houses, and theatres in Vienna. .

The Aerial Circuit.

Next to the main oscillator panel comes a door to the
interior of the transmitter, which has to be closed when
the latter is put in action, or else an automatic device
blocks the master switch. The last pancl contains the
necessary control apparatus for the open aerial cirenit and
the closed circuit of the power amplifier. The latter
consists of a fixed inductance, which is constructed as a
toroidal coil to reduce the external field to a minimum,
a variometer for fine tuning, the primary of the vario-
coupler to the aerial circuit, and a bank of parallei con-
denscrs of the Dubilier type for coarse tuning. They

WAWW . americanradiohistorv.com \
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The New Vienna High-power
Station.—
are  connected in circuit by )
means -of plugs which can
clearly Dbe distinguished at
the bottomy of the stand in
the photograph on page 628.
The same picture shows also
the variometer and the vario-
coupler in the centre part and
the toroidal coil in the upper
part of the stand. The aerial
circuit comprises a series of
Dubilier acrial  shortening
condensers, an aerial vario-
meter, the secondary of the
variocoupler, and a trans-
tormer for the radio-fre-
quency aerial ammeter.  All
mductors, as  coils, vario-
meters, etc., are woued with
stranded  high - frequency
cable. On the front panel of
this unit may he seen three

o,
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handles for the two vario-
meters and the variocoupler,
the step switch for the acrial
shoriening condensers, the
aertal ammeter and a D.C. meter for the amplifier plate
current.  Strong copper tubes connect this apparatus with
the aerial and counterpoise lead-in insulators in the back-
ground of the gear. The fundamental wave of the aerial
is very near the actual transmitted wave of 582.5 metres,
Lut experiments are being carried out at present to raise
the wave to 700 or 8oo metres, as it is claimed that the
rransmitter would then work more efficiently. The gear
is constructed for a wave-range from 450 to goo metres.

The Storage Batteries.

A separate room of the station building contains the
different accumulators.  The valves of the power ampli-
fier and of the master oscillator are heated by two jo-volt
batteries, which are alternatively used and loaded. Each
of them has a capacity of about 1,000 amperc-hours, and
can be used fifteen hours in succession.  Two batteries are
provided for the filament current of the modulator valves,
and each of them gives approximately rro ampere-hours
at 16 volts, and may also be in constant use through
fiftcen hours. A roo-volt accumulator serves the modu

Accumulator room containing the batteries for fillament heating.

lator with negative grid blas. A motor generator in a
separate room of the station building delivers the neces-
sary charging current for the batteries, and is so con-
structed that both groups of iilament accumulators may
be recharged in five hours.  The control board for bat-
teries and charging plant is fixed on a side wall of the
transmitter room, to enable the engineer-in—charge to have
a central control of all instruments and an easy handling
of the whole station. The apparatus, which contains
several new and interesting features, was designed and
manufactured by the Telefunken Wireless Telegraph
Company in Berlin.

As mentioned belore, the station works at present on a
wavelength of 582.5 metres, and may casily be received
in this country. Until further notice, it will relay every
evening the programme of Vienna’s low-power station,
and the call is : ““ Hallo ! hallo ! hier Radio-Wien. Sender
Rosenhiigel aul Welle fiinthundertzweiundachtzig einhalh
und (for announcing the old transmitter, which works at
531 metres). Sender Stubenring auf Welle funfhundert-

einunddreissig ! "’

SHORT WAVE EXPERIMENTS AT JENA.

NDUER the direction of Professor Iisau, the chairman
of the ¢“ Deuntscher Funktechnischer Verband,” ex-
periments are now being carried out at Jena with wave-
lengths as short as 1.3 metres. With the use of one
valve it has been found possible to radiate an energy of
500 watts on this short wavelength.
It has been found that the radiation of a transmitler
inside a building is rather small and that uneven land

renders the diffusion of the waves more difticult. The
crection of a transmitter at the top of a mountain was
found to be specially favourable, and a range of 20 kilo-
metres was obtained. In this respect it was found that
with increasing distance from the transmitter there is an
increase in the receiving strength. Atmospheric inter
ferences are also present, but are extremely weak in com-
parison with the longer waves. H. K.
A3
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AUTOMATIC VALVE REPLACEMENT.

Auxiliary Valve Circuits for Remote Control.
By N. W. McLACHLAN, D.Sc., M.LE.E., F.lnst.P.

HEN one is calied upon to design a valve-

operated relay circuit for remote control work

the problem is usually accompanied by certain
captious conditions which demand careful consideration.
For example, in almost every case there is a serious
limitation due to a rather mistaken economical attitude
regarding high- and low-tension batteries and the numbwer
of valves used in a receiver. Consequently, there are too
few designs in which a reasonable factor of safety is
provided.  Although these accessories affect the prime
cost, andd augment the maintenance hill, a slight addition
is of little moment compared with the gain in reliability,
especially where human life is concerned.

In the remote control problem there are two salient
conditions which need to be considered :—(1) The appa-
ratus may not be isolated, there always being someone
rear at hand. Also, under these circumstances, the gear
will probably be in frequent use, so that faults will be
rectified as they arise. (2) The apparatus may be in-
stalled in some remote and relatively inaccessible part.
Visitation for renewing batteries, valves, etc., may occur
seldom, say, once in two or three months, and the usage
of the apparatus may be of an occasional or emergency
character. Tt is comparatively easy to design a receiver
to comply with condition (1), but the second condition is
in a class by itself, for the design of the apparatus,
although quite difficult enough with economy
limitations, is fundamentally a battle for

reliability.  On this score whatever type
of wvalve circuit is adopted there are
numerous prominent causes of failure,

some of which are enumerated helow :(—

Causes of Failure.

as each valve is carefully tested before use, it would
appear that no difficulty should arise. But the operating
conditions are actually somewhat severe. In the average
broadecasting set valves are used rather émfermittcnily,
whereas in the instance now under consideration not only
the valves but the whole apparatus is in confinuous ex-
pectancy of operation for two months—without attention.
The severity of this condition cannot well be appreciated
unless the reader tries the experiment himselt. Fven then
there are additional conditions in the way of stormy
weather, inaccessibility of the sile, space restrictions, and
such like, which often call for impossible feats. 'These
serve to surround a comparatively homely receiving cir-
cuit with a quixotic halo.

Choice of Valves.

To keep the size of the battery within reasonable limits
it is imperative to employ valves whose filament current
is very small. At the moment our choice is conlined to
filaments of the o.06 ampere dull-cmitter class. Other-
wise the battery would be several times the size of the
receiver. T'o cite a case in point : With four R.zv. valves
three two-volt accumulators of the slow discharge type
with a capacity of over 1,000 ampere-hours each would
be required. 1f the reader multiplies the number of cells
he usually employs by about thirty he will approximate
to the size of hattery to be installed. On
the other hand, with o0.06 ampere filaments
the battery voltage is only 4 volts. so that
the energy supplied is only one-eightcenth
that with R.35v. valves. This is one side of
the situation, hut as usual there is a catch.
The slender thoriated filaments of o.06
dull-emitter valves, in addition to being

(1) A gradual reduction in electron emis-
sion with time, thereby entuailing reduced
magnification and ultimate failure.

(2) Burnt-out or broken filaments.

(3) Deterioration of H.T. and L.T. hat-
teries, especially after prolonged working.

(4) Broken or bhurnt-out primary trans-
former windings.

(5) Leakage over panels and valve
holders, etc., due to damp, therehy affect-
ing amplilication, and sometimes enabling the H.'l.
battery to put a large positive bias on valve grids.

(6) General deterioration of products of manufacture
due to atmospheric conditions, including outside aerials (if
used for sensitivity).

Taking case (2) where the apparatus is unattended and
left entirely alone for two months. So long as the bat-
teries are properly charged at a slow rate and adequate
precautions taken to avoid leakage of acid, there ought
to be no trouble experienced in this direction. When
we come to valves the issue is quite different. So leng

circuit for
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Fig. 1.—Automatic switching
dealing
broken filament.

microphonic, lose their emission after
several weeks’ continnouns use, and are ren-
dered well-nigh useless. The net result
is to reduce the magnification to such a
value that the receiver is rendered Jors de
combat.

There are two modes of overcoming this
difficulty :—(1) To use o0.06 valves with
carbonised filaments; (2) to incorporate a
relay switching arrangement whereby a new
valve is brought into action before the operating valve is
on the point of failing to do its duty.

with a

Valve Protection,

Although the latter scheme was applied with consider-
able success to a four-valve set, and worked unattended
without the slightest trouble for many months, it is
hardly a weapon to be left to the tender mercies of the
uninitiated. Where one valve only is concerned, it is
a feasible proposition, but the first proposal of using ca--
bonised filaments is the more practical. Of course, so
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Automatic Valve Replacement.
far as the valves are involved, a combination of the two
methods would be almost immune from failure.

We have postulated an attendant unskilled in the ruadio
art so that the changing of valtes and batteries is prac-
tically the only work of note which he has to perform.
It may be just as well to point out that under this con-
dition the remainder of the set must he well-nigh perfect.

Leakage can be avoided by proper housing of the vari-
ous components and the use of quicklime in trays.

Jarring of the valves and
receiver in general can be
reduced to a minimum by
““ anti-pong "’ sockets and the
liberal  use  of  shock-
ahsorber mounting.  "Then,
lastly, where wire-wound re-
sistances and transformers
are concerned, we are all
alive to the peculiarities in
this direction.  Valves are
replaced every iwo or three
months.  Why not the trans-
formers and resistances? To
secure reliability it is better
to effect such replacement.
But what of the cost?
Well, a carbonised filament Fig.
valve is just as expensive as
a transformer or a resistance
—sometimes more expensive—so that there would in a
four-valve set be the equivalent replacement of six
valves. In making this suggestion it has been assumed
that ordinary stock or standard transformers are used,
thereby reducing the size of the receiver. It is a better
proposition—although a more expensive one—to design a
large transformer using a primary with silk-covered wire
of reasonable diameter so that breaks do not occur.

2.—Clircuit for dealing
with burnt out filament or
reduced electron emission

Automatic Switching of Auxiliary Valves for
Filament Failure,

I now propose to descrilie, step by step, the circuit
used (0 automatically replace faulty valves. There are
two salient precautions to be taken : (1) When a filament
breaks or burns out, (2) when the filament clectron emis-
sion falls below a certain value.

In Fig. 1 is indicated diagrammatically the first step
in the procedure. Here we have an ordinary telephone
relay TR costing a few shillings, with a winding of
about 15 to 18 ohms resistance in series with a g-volt
hattery, and the o.06 amp. filament of valve V,. The
resistince of the relay winding is fixed by conditions.
Tt may be necessary to allow for volt drop in the con-
necting leads, or a decay in battery voltage with time.
The proper course to pursue is to use a battery which
will not drep below 3.9 volts, thercby ensuring that the
valves need not be overrun when the hattery is fresh.
Having fixed the resistance of the winding, due regard
being paid to the ampere-turns to get the desired action
of the relay, a ballast resistance, BR, equal to that of
the relay is inserted in the filament of an auxiliary valve,
V,'. The action is as follows: When the battery is
connected, current flows through the winding R, thereby

Wireless -
World

G631

energising the magnetic circuit so that the armature A
is pulled down on to the iron core. This opens the con-
tacts C, thereby isolating valve V,'.  Tf the filament of
V, burns out or breaks, the contacts C close, and the
battery sendds a current througl the filument of valve V.
Clearly the resetting of this device is automatic, for a
new valve in place of V, will light up, and extinguish
V,. Auother featurc of importance in high-frequency
magnification is the absence of effect on the tuning,
since the grids and anodes still remain paralleled. In
very short wave work the relay winding can be split if
desired, half being In each leg. Also, for the sake of
symmetry, the ballast resistance may be replaced by a
relay with the contacts disconnected. This relay may
be in two parts as mentioned above if desired.

Although the device described has been associated with
a 0.06 dull emitter valve, it is obviously applicable to
any other valve or circuit, whether receiver or transmitter,

Automatic Switching for Emiss’on Failure.

The next phase is associated with failure of- the elec-
tron emission from the filament. To cope with this
feature another relay is essential.

With a large emission any of the known coarse relays
will serve, but where dulliemitter filaments are concerned
the emission falls to 0.6 mA. or even less. Thus a
sensitive relay is necessary. A very convenient type is
the well-known Weston moving coil relay. On the average
this instrument when properly adjusted can be taken to
function on a current change of 50 to 100 microamperes.
This gives a wide margin and allows for the influence
of prolonged use and inattention. The first step in the
arrangement is depicted in I'ig. 2.

Here we have a ballast resistance, BR, in cach fila-
ment leg and a Weston relay in the anode circuit of V.
With an electron emission
exceceding a predetermined
value, the torque of the re-
lay is held on the contact
C,. When, however, the
emission falls below a cer-
tain value, the tongue T
moves over to contact C,
and completes the filament
circuit of V., thus bringing
it into operation, The same
action occurs if the filament
of V, burns out. This
arrangement is defective
from the point of view of
filament current consump-
tion, since both filaments
are now lighted. Since a
small Dbattery was stipu-
lated, some device must Le
incorporated to extinguish
V.. At first sight one might
feel inclined to make a
symmetrical connection of the relay contacts by omitting
the wire AB and joining C, to A. If the reader draws
a diagram he will see that the symmetry is upsct by the
relay being in one valve anode circuit only, and the
device will not automatically reset itself when V! is
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Fig. 3.—Symmetrical circuit
developed from Fig. 2.
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Auntomatic Valve Replacement.—
extinguished.  Another point to be observed is that the
anodes of V, and V,* are connected zia the relay. This

obviates the necessity for the anode current of V> flow- -

ing through the relay when V| is extinguished. An in-
teresting case arises here by means of which a continuous
oscillation can be secured.

Continuous Oscillation Circuit.

Suppose the battery in I'ig. 3 is switched on, then T
rests on C, and V,' will light. Now connect the
+ H.T., and the anode current of V,;* will flow through
R, thereby drawing T towards C,. But when T breaks
contact at C,, it extinguishes V', so that the anode
current through R is zero. Thus the removal of the
current torque on the relay means that T falls back
again on C,, and the process is repeated, yielding a
continuous oscillation.  This is avoided by using the
connection of Fig. 2.

If we had commenced with the torque on C; there
would have been no oscillation until V, failed, when it
would commence. Tt should be clear that only one valve
is involved in the oscillation, and Fig. 4 displays a re-
arrangement vielding oscillations with one valve, The

1 grids of the valves have been
O.IP shown floating in space, but
J in practice the grid-filament

circuit would be connected in
= the usual way. In Tig. 4
+!  the grid may be given a suit-
=i able potential, e.g., con-
I
nected to anode.

By connecting another re-
lay, R,, in series with R, a
series of current pulses will
actuate it which can be used
for sending an interrupted
current wia the contacts. R,
may be replaced by any elec-
tric component, e.g., a resistance which in turn is con-
nected to a valve, thereby giving amplified current pulses
By mounting a mirror on the relay R and playing re-
flected light on to a moving band, the waveform of the
mechanical oscillation will be seen. The fundamental
frequency depends upon the inertia of the coil and the
stiffness of the relay control spring.

bl

Fig. 4.—Circuit for obtalning
electro-mechanical osciliations.

Automatic Switching for both Filament and Emission
Failure.

The next phase of the problem is to add a device
which will automatically extinguish V, in I'ig. 2 when
V,' is brought into action. This is exhilited in Fig. 5.
The filament circuit of V, contains a ballast resistance,
BR, equal in value to that of the telephone relay in the
filament circuit of V,*. There is also a high resistance.
HR, of from 2,000 to 3,000 ohms in series with TR to
prevent sparking at the relay contacts C,T. When V,
is lighted, the filament battery sends a very small current
through HR and the relay winding. The armature A
is in the release position, so that contacts C,C, are touch-
ing. Now there are two defects to be defeated:
{1) broken filament, (2) reduced emission. T.ct the fila-
ment of V), break, then the cwrent through relay R
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ceases, and the spring causes T and C, to make contact.
'This short-circuits HR and allows the normal current to
flow through the telephone relay TR, so that V,' begins
to function. Suppose the emission of V, falls below a
certain value, then T makes contact with C, and V'
again lights. But at the same time the current in TR
pulls the armature A to the
core, thereby breaking C,C, R,g)‘h )
and extinguishing V. T

The arrangement of W
Fig. 5 is evidently the com
bination of Iigs. 1 and 2,
excepting that the positions
of BR and TR are reversed
and HR has been added.
1f the energy in the fila-
ment circuit were not so
limited, HR could be re-
placed by an anti-sparking
resistance across TR. This,
however, in our case, would
mean a smaller current
through TR, and the relay
would mnot function with
precision.  Moreover, if a
resistance were used across
TR, the battery voltage
would have to he augmented,
this is inadmissible.

Fig. 5.—Circuit fo: introducing
new valve and extinguishing
the defective vaive when emis—
sion is low or the f.lament fails.

but by hypothesis

Filament Touching Grid.

There is a third salient manner in which a valve may
fail. This occurs when the filament touches the grid.
The introduction of a device to cope with this defect is
difficult.  The valve and its auxiliary are Loth put out
of action when the grid
touches the filament, Lut so
long as the filament remains,
so also does the emission.
Thus the arrangement of
Fig. 5 would be abortive in
this case. But if the fila-
ment should bura out, there
would or would not be a
happy ending. Provided the
filament break was such that
the grid was free of bias from the battery, ail would
be well. Otherwise, the hand of fate might be heavy,
and the negative leg of the filament get on to the grid.

To rectify this the only course is to aitomatically
apply an auxiliary battery to burn out the filament com-
pletely. A rough idea of the method is indicated in Fig.
6. Extra grid bias and greater H.T. are used.

If the filament gets on the grid, the biasing battery
G.B. sends a current through the low-resistance coil L and
burns the filament out. This is clearly out of the ques-
tion when the resistance of L. is large, e.g., the secondary
of an audio-frequency transformer.

1 will conclude, therefore, by leaving the reader to
obtain the complete solution to this little contmdrum him-
self. My own view is that valve manufacture should be
such that the filament does not get on to the grid, and
I think this is a practical solution of the problem.

3!

Fig. 6.—Circuit for coping with
a short-circuit between grid
and filament.
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A Section Devoted to the Practical Assistance

SOFT VALVES.

Althougn valve manufacture is now
on a well-established  basis, with
standardised processes and a properly
organised system of testing, a speci
men with a defective vacuum is occa-
sionally encountered, and unless this
fault is at once detected unusual and
puzzling effects arc likely to be
noticed.

The great majority of modern cir-
cuits are primarily designed to
operate with highly exhausted valves,
and, although those with some
residual gas content will, under cer-
tain conditions, function exceptionally
well as a detector, their performance
even in this capacity is apt to be ton
uncertain and unrehiable for general
use.

T.xcessive softness or poar
vacuum may as a rule be detected by
the presence of a blue glow between
the electrodes, which will increase as
the high-tension voltage is raised. In
many valves the space between plate
and filament is almost invisible, due
to the presence on the glass bulb of
metal deposited during the ¢ getter-
ing " process ; it is generally possible,
however, to see a small part of the
filament, and, if soltness is suspected,
it 35 easiest to decide if blue glow
is present by intermittently complet-
ing the H.T. circuit, at the same time
carcfully observing the filament-anode
space.

An accurate quantitative test of
vacuum is by no means difficult if
suitable measuring instruments are
available ; failing these it is necessary
to rely on the visual indication
afforded by the presence of the glow
mentioned above. If a milliameter is
available, it should be inserted in
the anode circuit of the valve under
suspicion ; if this is soft, a consider-

ol 1y

ably greater current will le passed
than will Le indicate | when a valve
of the same type, and in good con-
dition, is substituted.

0000

A LONG-WAVE FRAME AERIAL
RECEIVER,.

In cases where the erection of an
aerial of even moderate efficiency is
impossible, and where the nearest
short-wave broadeasting station is
situatedd at some considerable dis-
tance, it may be advisable to concen-
trate on reception of the high-power
Daventry station. The reason is that
this station opecrates on a long wave-
length, thus enabling the necessary

of the Beginner.

used, with reaction between the anode
circuit of the detector and a coil in-
serted in series with the frame. Tt
will be noticed that the grids of both
the amplifying valves are given a
slight negative bias, in order to pre-
vent damping due to the flow of grid
currents.  Low-frequency amplifica-
tion may, of course, be added for
loul-speaker work in the normal
manner.

(ol <lelie}

RESISTANCE-COUPLED H.F.
AMPLIFICATION.
It is frequently (and correctly)
stated that the resistance-capacity
method of coupling H.I'. amplifying

O
s { I H.T.Q"’
J, & —0
’ L || l H.T.}""
W
— g
<
Jm\ " =
HT =
‘ (Y
L
=
¥ig. 1.—A long-wave amplifier— i A 0
detector with reaction. e
k =T
\’L—.’.
O
degree of high-frequency amphfica-  valves is inetticient on the shorter

tion to be obtained without taking
the claborate precautions necessary
on the higher frequencies.

A form of H.T'. amplifier-detector
which can be recommended for usc
with a frame aerial of reasonable
size is shown in I'ig. 1. Two stages
of resistance-capacity ocoupling are

WWWeamericanradiohistorv com

broadeast wavelengths, and that the
full benefit of the system is not at-
tained until we come to deal with fre-
quencies  corresponding  to 1,000
metres or over.  Except on the very
long wavelengths, very special pre-
cautions are neccssary to avoid serious
loss of amplification, due to incl-
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dental capacities, and a consideration
of the real reason for the failure of
this method on the higher frequencies
will indicate where an attempt should
be made to reduce these capacity
losses which still give rise to ineft-
ciency on the longer waves.

It has already been pointed out in
these notes that when dealing with
an L.F. amplifier operating on the
sume principle, the grid leak may he
considered as being connected in
parallel with the anode resistance,
and, unless of considerably greater
vatue, will cause an appreciable
falling-off in amplification. Capacity
effects may generally be ignored when
low-frequency currents are being
handled, but are of vital importance
in H.I". work, and reference to T'ig. 2
will show that the incidental filament-
anode capacity of the valve is also in
parallel with the anode resistance;
this capacity is shown as a condenser
with its connections in dotted lines.

Assuming an average value for the
capacity of the valve and its holder,
the effective resistance or reactance
of this condenser to currents of a

Wireless
Worla

frequency corresponding to the middle
of the broadcast band will be only
some 25,000 ohms ; a value very much
less than that of the usual 80,000
ohms anode resistance, and also in all
probability less than the internal re-
sistance of the valve itself. In fact,
the valve capacity is acting more or

-1 i
o]

T
—

e et

L. T
‘o

Fig. 2.—~The effect of incidental filament-
anode capacities.

less as a partial short-circuit, and it
is clear that only a small voltage will
be set up across the anode resistance
for transference to the grid of the
succeeding valve.

Taking the case of a receiver
operating on the wavelength of the
Daventry station (r,600 metres), we

DISSECTED DIAGRAMS.

APRIL 28th, r9z26.

find that the valve capacity mentioned
behaves as a parallel resistance of
about 150,000 ohims. ‘This is a much
more reasonable ligure, as it is fairly
large in comparison with both valve
and anode resistances. It would,
however, be desirable to increase it
still further ; this can be done by re-
Jducing to a minimum the capacity of
the valve, its holder, and of the wir-
ing. In this connection, a considera-
tion of the circuit diagram will show
that the reduction of stray capacities
is equally desirable in the case of the
sccond valve, whatever its function
may happen to be, as its filament-grid
capacity is, in effect, added to the
filament-anode capacity of the first
valve.

These incidental capacities, of
course, account for most of the difh-
culties experienced in obtaining a
good measure of high-frequency
amplification on the shorter wave-
lengths, no matter which system of
intervalve coupling may be employed
but their effects are generally more
serious when the resistance method is
used.

No. 26.—Stage-by-Stage Tests of a Standard Valve-Crystal Reflex Receiver.

A consideration of the series of circuit diagrams given below will indicale an cffective and logical
course of procedure to be adopted in localing faulls in a sel which is totally or partially inoperative.

Modifications of this method are obviously applicable to all types of receivers.

temporary short circuits.

Dotted lines indicate

-
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The complete circuit diagram of the
receiver., It is assumed that the usual
simple tests have failed to reveal the
source of the trouhle, and that there is no
obvious cause for failure, Either or both
of the following tests may be applied.
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The aerial-earth system, valve, H.F.

coupling, and crystal are tested by con-

necting the telephones in place of the

primary of the ‘* feed-back '’ transformer,

the secondary of which is short—circuited.

The receiver is now operating as an H.F.
and crystal set. If this test—

WWW amearicanradiohictorvy. com

—fails to indicate the fault, the set may

be converted to a simple valve detector

by insertion of a leaky grid condenser,

Note that the crystal detector is discon-

nected. Correct operation will suggest a

fault in H.F. transformer, L.F. trans—
former, or crystal.
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SAVOY HILL TOPICALITIES.
BY OUR SPECIAL CORRESPONDENT.

Howling ad Nauseam.

2L0’s Breakdown.

It was particularly unfortunale that
2LO should have gone out of action,
owing to a broken condenser, on the

night that the opera * Traviata © was,

relayed from the New Chenil Galleries,
with the result that listencrs in the metro-
politan area who could not tune in to
5XX, or to any other station which was
transmitting the same programme, missed
a4 good Dhalf-hour of Verdi’s great work.
Marconi I{ouse was brought into service
as soon as possible, although it, too, camne
very near to mishap.
2000

The Marconi House Transmitter.

Many listeners have wondered why
Marconi Iouse cannot be kept constantly
ready for emergency service whenever the
Oxford Street station is out of action.
The reason is that the 2LO transmitter
had oviginally to be removed in order to
avoid interference with Government and
other wireless services in the vicinity of
Marconi Ilouse. The Air Ministry had,
for instance, to adopt special measures to
shield its own aerial when broadcast
transmissious took place regularly from
the Strand, only a hundred yards away;
and a certain amount of interference is
still caused when the B.B.C. has to gel
permission to go back to the old aerial
while repairs are being effected to the
regular plant. It says much for the
courtesy of the Air Ministry and Post
Office officials that the old acrial is still
allowed to ho used, even in an emecrgency.
The problem of wuninterrupted service
will be solved when London is granted
the boon of a second broudcasting station.

(el e e}
Lady Announcers.

Tisteners have been glad fo note that
Miss Cathleen Neshitt repeated, on April
20th, when she again assumed the duties
of commere, or announcer, as I would
prefer the B.B.C. (o term it, her success
m that réle a month previously. A
personality of her type would be a decided
asset to the small band of male announ-
cers at 2L0, and, as I stated in these
notes recently, I have reason to believe
that Savoy Ilill is of the same mind.
Miss Neshitt, by the way, will be the
Lady Windermere of the broudcast version
of ‘“ Lady Windermere's Fan,” which is
to be given to-morrow (April 29th).

In one of the cases of oscillation
brought to the notice of the B.B.C. it
transpired that a man left a receiving set
howling for two hours, while he went to
the pictures. In another case a deaf man
had appavently heen recommended to
take up wireless for his deafness, with
the result that the whole district was
plagued with a particularly bad spasm
of howling.

Photo : I.S.A. Kadio, Ltd.

THE LISTEN INN The landlord of this
ancient hostelry, near Shaftesbury, is
evidently abreast of the times!

Manchester Cathedral.

For the first tine the bells and service
at Manchester Cathedral will be relayed
from the Manchester station on May 2nd.
The Cathedral bells are believed to con-
tain metal which formed part of the pre-
Reformation bells of Manchester, and are
tuned on the * Five-tone Simpson Prin-
ciple,”” which ensures that each bell is in
tune with the others of the peal, as well
as being itself in tune. The weight of
the tenor is 273 ewt., its note is D, and
the total weight of the peal is 5 tons
15 cwt. As a percussion instrument, tho
bell is admittedly one of the best sound-
producers for broadcasting purposes.

WWW.americanradiohistornz.com

A Resignation.

So Mr. €. A. JTewis has resigned his
appointment as Chairman of the Pro-
gramme Board of the B.B.C.—within a
week of the wannouncement that lis
father, known to all listeners as ‘* Pliile-
mon,”” would ceasc to broadcast after
April 27th.  ““ C.AL.” was one of the
Big Six who formed the nuclens of the
present hroadcasting staff of 600, his first
job DLeing that of Deputy Director of Pro-
grammes, with Mr. Arthur Burrows, now
in charge of the Office Internationale de
Radiophonie at Geneva, as Director. The
fascination of the work in those early
days has been indicated by Mr. Lewis 1n
his story of broadcasting from within.

0000

Improvisation.

As he said, there is something very
attractive about unorganised methods—
and they were extremely casual methods
at that time—when they are handled by
intelligent people. A microphone tied up
with Dbits of string, switches falling to
pieces, gadgets that wouldn't work unless
they were coaxed—out of these things
broadcasting grew through a lusty in-
fancy to its present state of development
i Great Britain. And Lewis was.one of
the small band of men to whom the suc-
cess of broadcasting is due. It is grati-
fying to know that he will still be avail-
able in a consultative capacity.

[elelelye]

The Time Schedule,

A noticeable change of attitude has
taken place as regards programine timing
and the weather forecast und news are
not now given with the punctuality for-
merly observed. As usual, when a slight
deviation ocenrs m the time schedule, a
few listeners have protested against this
interfercnce with routine arrangements

cooo

When Not to Break In.

On the whole, the time calculations are
very infrequently upset, and a studio
programme is only permitted to exceed
the schedule when it is considered that,
in view of the quality of the perform-
ance, the bulk of listeners are not likely
to object to a few minutes’ continuance
beyond the proper time. In the case of

AJZ
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outside broadcasts, such as “ Kitesh ”
and ““ Der Rosenkavalier,” the necessity
of greater latitude is obvious; but always
the announcer must pay some attention
to the wmsthetic aspect of the broadcast
and not bring it to an abrupt conclusior
in his endeavour to adhere rigidly to the
time schedule.
0GOC O

Open Air Broadcasts.

Music relayed from open-air bandstands
was found last summer to make an effec-
tive Dbroadcast, and the B.B.C. hopes to
show that they profited hy the experi-
ment by relaying, in the coming season,
the band musie from a number of parks
and open spaces.

000 O

The Chenil Galleries.

I was amused by the criticism con-
tributed by its wireless correspondent to
a London evening newspaper last week,
apropos an hour’s variety programme
which was advertised to be relayed from
the New Chenil Galleries. After con-
gratulating the B.B.C. on having found
an outside hall ‘“ which possesses those
peculiar properties called for by the
microphone when an enjoyable relay is to
be provided,” he stated that the search
for such a building had been in progress
for so long that one had almest begun to
despair of the engineers being successful.
Probably the engineers themselves de-
spaired of finding an outside hall which
wonld “* fll the bill,’¢ for the particular
broadcast referred to did not take place
from the New Chenil Galleries but from
2LO's old studio, which provided the
engineers with some of their earliest ex-
periments in the transmission of sound.
Thus we move In an ever-narrowing
circle.

c0o0o

Shakespeare’s Heroines.

The series of weekly broadcasts illus-
trating, by excerpts from the plays, the
characters of some of Shakespeare’s hero-
ines, will begin on May 2nd. The parts
will be taken by well-known actresses of
the English stage. The first character in
the series is that of Rosalind, the heroine
of “ As You Like It,” and the Rosalind
of the ether will be Miss Edith Evans,
who gave a memorable performance last
year in “ A Midsummer Night’s Dream.”

0000

Covent Garden Operas.

““ Figaro,” the first opera which is to
be broadcast in the conling Covent Garden
season, on May 10th, was completed by
Mozart on April 20th, 1786, and the first
performance took place two days later in
Vienna, The whole composition hai
taken only six weeks. The Irvish tenor,
Michael Kelly, took part, and has ve-
corded the enthusiasm of performers and
audience. Even at the final rehearsal, all
present weve roused to enthusiasm, and
when Benucci came to the fine passage,
“ Chernbino, alla Vittoria, alla gloria
militar,” which he gave with stentorian
lungs, the whole of the performers and
orchestra joined in the applanse.
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FUTURE FEATURES.

Sunday, May 2nd.

LoNpoN.—~-3.30 p.m., Choral Service
relayed from King’s College
Chapel, Cambridge. 8.40 p.m.,
The United Choirs of New Col-
lege, Magdalen and Christ
Church, Oxford.

BirMmiNGuaw.—3.30  pan.,  Grieg
Programme.

Grascow.—9 p.m., Act I of Way-
ner’s ** Parsifal.”

MancHESTER.—4.40 p.m., The Lan-
cashive Military Band.

Monday, May, 3rd.

Lowpon.—8.30 p.m., Chenils Con-
cert. The Music Society String
Quartet.

DavinTRY.—8.30 p.m., Speeches and
Musical Programme at  the
Annual Dinner of The Society
ot Dorset Men in London, re-
layed from the Holborn Res-
taurant.

ABERDEEN.—8 p.m., Scottish Pro-
gramme.

Tuesday, May 4th.

Bourvevovra.—8 p.m., < Convivi-
ality.”’

CarpiFr.—8 p.m., The Choir of the

Merthyr Tydfil Operatic Society.

Wednesday, May 5th.

Loxpox.—8 p.m., ¢ Dido and
Anpeas”’  (Edward Purcell).
10 p.m., YExcerpts from the
Revue : *“ Bubbly”” (Philip
Braham).

NewcAsTLE.—8 p.m., ‘“Acis and
yalatea " (Handel).

Thursday, May 6th.

Loxnox. 10 p.m., Pianoforte Re-
cital by Frederic Lamond.
ABRERDEEN.—8 p.m., Symphony Con-

cert.

JirMINGHAM. — 8 p.m., Comic
Opera : ““ Les Cloches de Corne-
ville.”

GrisGow. —8 p.m., Programme

commenmorating the accessiomw
of King George V.

Friday, May 7th.

Loxpox.—10 p.m., Brahm’s Com-
memoration.

Birxmingmam.—8 p.m., Playlets.

BeLFAST.——8.15 p.m., Belfust Radio
Players in ‘A Mid-Victoria
Hour.”

Saturday, May 8th.

Lovpox. — 8 p.m.,  Students’
Choruses. 10 p.m., Vivian
Foster  {The ‘“Viear of
Mirth *’).

BIRMINGHAM. —8 pm., Popular
Pirogramme.

BovrNEyMouTH.—8 p.m.,  Winter

Gardens Night.
NeweastLe.—8 p.m., A Suturday
Night Concert.

APRIL 28th, 1926

Most Popular Broadcasts.

An analysis of listeners’ opinions of the
past three months’ programmes trans-
mitted from 5XX and 2LO show that
Sir Harry Lauder’s last broadcast came
first in ovder of merit among general en-
tertainers. The 7.25 classics came first
among musical performances. Among
the voculists Mr. R. F. Palmer’s singing:
met with most appreciation, and next to
Sir Ilarry Lauder the most popular en-
tertainer was John Henry.  Phile-
mon,” Sir H, Walford Davies, Prof.
Julian Huxley, and Father konald Knox
were at the head of the list, in the order
named, among about a hundred speakers
and Sandler, Colombo and De Groot were
first among the bands and orchestras,
with the London Radio Dance Band in-
cluded in the fivst eight. ** The Quest
of Elizabeth *’ received more than three
times as many appreciations as criticisms.

ooco

International Relays.

After numerous public announcements
of the projected interchange of pro-
grammes bhetween 5XX und Hilversum
ence fortnightly, it was a pity that the
excellent programme which the Dutch
station transmitted to give the inneva-
tion a good send-off should have suffered
so many interruptions. It seems strange
that the hour fixed for this broadcast
shoutd have been chosen for official wire-
less meteorological experiments.  The
view taken by listeners is that some col-
Jaboration should be possible between the
B.B.C. and Government departments
whenever an international relay of such
importance is fixed up; and I anderstand
that the company’s engineers will in
future take steps to notify other wireless
nterests, so that ioterference may by
mutual arrangement be avoided except
in cases of extreme urgency.

0000

Regular Transmissions.

In the meantime I am able to state
that a considerable extension of the time
devoted to intermational relays will
shortly hecome a regnlar feature of the
programmes.

cooo

The Oscillation Evil.

It is no unusnal thing to find that in
the day’s postbag of Savey Hill 60 per
cent. of the correspondenee deals wrth
oscillation.  The majority of the com-
plaints come from small comntry towns
where the question of dealing with oscil-
lation should he much easier than in the
vast cities.  The policy of calling the
names of offending towns over the ether
has proved effective in a number of cases,
and the B.B.C. will continue to do this
where the complaints appear to justify
sach a measure.  But apart from this
method of calling attentien to the evil,
Savoy Iill intends to pursue a policy
of educating listeners, aud especially the
one-valve users, in the orthodox use of a
receiving set in order to effect a remedy. .
T'he B.B.C. takes the charitable view
that much of the howling is due to sheer
ignorance.
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Latest Products of the Manufacturers.

THE RATHBUN VERNIER DIAL,

A wide rauge of vernier dials has
appeared on the American market, and
the Rathbun dial. which is of somewhat
unmsnal design, is exceedingly popular.

Like many other American geared
dials, the mechanism not only provides
for giving critical control, but is arranged
to convert the ordinary type ol condenser
fitted with square law plates to be equiva-
lent as regards rotation of the dial to
one possessing straight line frequency
tnning.

A particalar merit of the Rathbun dial
is that il contains no pinians, which in-
variably give rise to some degree of back
lasb, the reduction gearing being obtained
hy nieans of an arm running in a cam,
the coutour providing the necessary con-
version to straight line frequency tuning.

Tlie operating dial is of entirely new
design, aund a particalurly attractive
appeatance is obtained by moulding in
Bukelite. The operating knob is 3lin.
i diameter, the large diameter facili-

Rathbun  straight line frequency con-
verter. A, the base plate. B, shaft of
the variable condenser, which is off set
from the centre of the dial. C and D,
spindle and bearing. E and F, eccentric
arm and guide pin. G, converter cam.

tating critical adjustment, while the
scale is not less than $in. in depth, the
divisions being conspicuous and easy to
read,

The Rathbun dial is imported by the
Rothermel Radio Corporation of Great
Britain, Ltd., 24-26, Maddox Strect,
Regent Street, London, W.1.

WOOTOPHONE VARIABLE

CONDENSER.
Messis. F. E. Wootten, Ltd,, 56, High
Street, Oxford, include among their

range of component parts a variable con-
denser of low loss design.

The end plates are substantisl, and are
pressed from aluminium sheet almost Jin.
in thickness. The fixed and moving
plates are of brass, and acenvate spacing

The Wootophone low loss condenser is
provided with substantial aluminium end
plates, while the fixed and moving plates
are of brass bonded together by soldering.

is obtaived ior the moving plates by
means of brass washers, while the fixed
plates ave carried in slots along the sides
of din. square scetion brass bars. A good
feature is thut all plates arve soldered in
position, ensuring guod electrical connee-
tion, while positive contact is made with
the moving plates by means of a copper
spiral pigtail comiector.

The method of holding the wmoving
plates centrally in position hetween the
fixed plates is unusual, as a raised collor
is not left standing on the main spiudle,
neither is a spiral spring washer em-
ploved. A stiff bronze spring is mounted
on cach of {he end plates, which are
adjusted by means of tension screws to
exert @ hard pressire on the spacing
washers at either end of the fixed plates.
The springs thus hold the fixed plates in
position, and at first sight one is a little
donbtful as to whether this method is
satisfactory, for any weakening of tle
springs which may result in the course
of time would bring about a displacement
of the plates. The springs are, however,
exceedingly stift, and in consequence it

WWW.americanradiohistorv. com

displace the moving
pressare to the end

is not possible to
plates by applying
of the spindle.

The dial has a particalarly fine appear-
ance, being a clean moulding in Radion.

COSMOS MICROMETER 2-COIL
HOLDER.

The Metro-Vick Supplies, Ttd., 4,
Central Buildings, Westminster, Londou,
S.W.1, have designed a new type of two.
coil holder intended for basehoard mount
ing. The base piece is a moulding of in
sulating material posscssing a remarkably
clean finish. One of the coil holders is
permanently screwed in position, while
the other is carvied on a vertical spindle
and is rotatable by means of an extension
handle.

As well as the swinging movement of
the extension handle, which is provided
for obtaining quick adjustment, the lknol
can be rotated. The spindle of the operat
ing handle earries an eccentric cam which.
revolving in a slot, imparts a eritical
movement to the moving coil holder. The
design is very ingenious, aud the rotation
action for obtaining fine ndjustment is un-

Cosmos micrometer coil holder.

doubtedly useful for obtaining criticat
control. The fine adjustment obtained by
rotating the handle, however, depends
upou keeping the knob in one position as
it revolves, and it would secn that it is
almost as easy to give a small degree of
movement to the extension handle as it
is to hold it critically in a stationary posi.
tion and to apply a rotating movement.

The clean, dull matt finish of the
moulded parts renders the appearance o}
this coil holder far superior to the more
usual types cut from thiek ebonite sheet.
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POINTS ABOUT PORTABLE RECEIVERS.

Sir,—I read with considerable interest the general notes on
the subject of portable receivers by * The Wanderer ™ in your
issue of April 7th, and feel bound to disagree with the hody of
his remarks.

Firvstly the portable that requires a separate antenna is, and
always will be, commercially a failure. Only the most flery
enthusiast is likely to bother about hanging wire on a tree
wherever he goes, and in any case such preparations usually
attract a horde of gaping sightseers whose presence is objec-
tionahle.

Barring alsolutely the superheterodyne, which as a portable
must either weigh about fifty pounds or be a dismal failure,
it is possible to produce a set that operates satisfactorily with
a frame of modest dimensions. The contention that it must be
used ““under the transmitter ™ is a fallacy.

Regarding valves, the 0.06 type is unsatisfactory; preferably
use a valve with filament of adequate strength in conjunction
with an unspillable accumulator; the weight will not exceed
that of a dry battery.

Spring valve holders arc worse than nseless, whilst the rigid
type are consistent filament breakers; use holders bedded in
sponge rubber and of suitably limited movement.

The place for the loud-speaker is inside the set, although I
agree that the atrocities fitted into present commercial portables
would deter any but the bravest.

To sum up, the totally enclosed portable is a possible pro-
position, but a most nnsnitable job for the amatenr to attempt.

If of sufficient interest, I should be hLappy to show your
contributor my idea of a portable, when I feel assured of
obtaining a convert. It measures 16in. x10in. X8in., weighs
about 16 1b., coutains absolutely everything, including properly
designed loud-speaker, and has range of at least 100 miles from
Daventry or 40 miles from normal station; I may add the
number of valves is three. L. W. RUSKHAM.

London, T5.15.

A USEFUL METER.

Sir,—In spite of the valuable educational work done by Z'/e
Wireless Waorld and other periodicals much amateur wireless
practice still has an empiric and casual character as a natural
result of ils sudden popularity among millions uninstructed in
the principles of electrical science, and in particular, ignorant
of, or indifferent to, its quantitative laws,

Your first leaderette in the issue of April Tth indicates one
result of this in its reference to the dunger of faulty apparatus.
You indicate the remedy on pages 535-6 of the sume issne.
An amateur equipped with the Alltest meter there described
has no fear of being palmed off with a “dud ” grid leuk.
Given this instrument and its simple and wonderfully cheap
accessories, he is able to test H.T. and L.T. battery voltages,
apply evaetly the grid voltage recommended by the valve maker
and so eliminate distortion, regulate potentiomneter and filament
resistances, check the values of all resistances, trace faulty con-
nections and leaks, measure filament and plate current, and, in
short, make every kind of measurement necessary in D.C. work.

e can build a set that will ““come in’’ at first trial, for he
cah make the corvect choice of euch of the bewildering multi-
tude of factors whose permutations and combinations affect
reception. He will in the long run save money, and get
improved results.  As he works %ua will inseusibly, almost, be
comparing eause and effect, and acquiring an insight into the
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natural laws upon which the art of wireless telephony depends.
The results would be woith the price of the set of expensive
instruments hitherto required, much less the negligible cost
of this single meter. GEO. W. BAKER, B.A,, B.Sc.

AMATEUR TRANSMITTERS.

Sir,—JIs not the essential point that transmission on uu-
authorised wavelengths is a violation of the licence terms and
thus brings to disrepute amateur work in general, and en-
dangers the licences which are issued to men obviously more
gualified to possess them?

I have measured amateur wavelengths in this distriet duving
the past few days, and it is common to find 310, 320 metres
and similar frequencies in nse. With regard to the critics’
recent remarks, I agree with them. Undouhtedly the micro-
phone appears to be the only instrument used for the purposes
of experiment. DPerhaps the simple nature of its construction
and operation partienlarly adapts it to the use of those who
are nnable to difierentiate between 440 metres and 310 metres
transmission wavelength. 1f the offenders are members of a
radio society surely control can he exercised—if not, the society
could use some of the energy popularly supposed to be given to
tracking down “ howlers” to compiling black lists of nrespon-
sible amateut transmitters. In any case, an explanation appears
due from local societies in the area under discussion.

I for one do not propose to allow these illegitimate trans-
missions to jeopardise the facilities granted to some of us who
have, I hope, some claim to them {otherwise than as a *‘nicro-
phone ”’ expert) if a list of offending stations sent to the
authorities will prevent it CHAS. M. DENNY (6DN}.

Cheadle Hualme.

Sir,—I have read with interest the correspondeuce in your
columus regarding amateur transmitters and the public, and
would like to give you my views on the subject as regards
the Manchester district. In the first place let me sav that 1
have no prejudice whatever against the genuine licensed
amateur transmitter, and think that he is sufficiently handi-
capped for time already, without being deprived ot a further
two hours on Sundays. The  gentlemen” who are really to
be complained of in this district are not the bona-fide licensed
transmitters, but a clique of unlicensed transmitters who seem
to think that they own the ether, and who know no more
about what they are doing than the man in the moon.

From investigations which I have made recently 1 can
confidently say that more than half of the amatewr transmis.
sions in this district at the present time emanate from un-
licensed stations with false call-signs. Perhaps 1t 13 this type
of individual that some of your correspondents refer to.

T hope no licensed transmitters will take this letter as being
a slur on them, as I quite agree with Mr. Prosser (6YS) that
there are some of thie best trausmitters in the country in the
Manchester district.

I think it is high time that the radio societies were dning
sumething to put an end to all these unlicensed transmissions,
and if any of the amateurs concerned with the transmissions
read this, I might warn them that any of their addresses which
fall into my hands will be reported to the G.P.O.; as thev are
a positive nuisance, and it is this type of gentleman that earns
a bad name for the bona-fide transmitiers.

T might say that one of these ‘‘ pirates ’’ cannot even control
his own tongue, much less a transmitting station, as one Sunday

n WWW.americanracdiohistorv-com
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The Editor’s Mail.—

evening, two or three weeks ago, he was heard swearing over
the ether about someone who wus lieterodyning and so spoiling
his ““ experiments.” I hope that alter reading this you will
realise what things veally are like in Manchester, and that some-
thing ought to be done to put an end to this sort of thing, for
the sake of the licensed transmitters, of whom there ave quite
a number in the district, doing very good work, and who should
be encouraged in every way and highly respected.

Chorlton-cum-Hardy, Manchester. A. NIXON.

Sir,—On opening my copy of 7'he Wireless World for April Tth
I saw before me & most enjoyable criticism of myself by Mr.
Prosser (6YS), of East Aberthaw, Cardiff.

I must say Manchester amatenrs have found a champion in
South Wiles !

Will Mr. Prosser let ns know which Manchesler amateurs he
has worked with on telephony between 300-390 metres, as those
are the ounes I was complaining about?

When you are listening to a foreign station 200 miles or miore
away, and an amateur starts up a few miles away, the distant
station is blotted out and you ecan hear what he is talking
about, though it is naturally very distorted. Of course, when
the amateur is more distant you cannot make out a word.

T can assure Mr. Prosser that I do not “kuow all there is
ag regards radio,” but some day I hope to know as mnuch as
he does. “Can I operate a valve transmitter?”” Vo! but I
do not think I could produce worse souuds than some trans-
mitiers do. The remarks about a .00l variable condenser ro-
lated to short wave reccption, not transmission. If I lave
anunoyed South Wales so mueh, T fear to think of what might
happen if I complained to the Mauchester Radio Soeciety.

1 do not think anybody would want to limit awmatewr trans-
mission if they would only work away from the foreign stations,
bnt it is very annoying, especially when listening to Madrit at
midnight, to have it heterodyned when tlie rest of the wave-
band is empty.

Could not the amateur listen in for a bit and adjust his
transmitter to a wavelensth that will not inferfere?

Withington, Manchester. G. N. WRIGHT.

IGNORED QSL CARDS.

Sir,—I note with interest the reply to Mr. Meissner from
the pen of Mve. T. P. Allen in your issue of April 14th. I
wisli to corroborate Mr. Allen’s statements on the attitude
of “G” and *“Gi" stalions towards the QSI[. card, for ount
of 126 British stations worked and QSL'd by this station up
to April 2nd replies have been received from 123,

Moreover, his assumption that report cards from Mo,
Meissner (DEO122) are sent via *“ Journal des 8’ is correct,
and a personal experience of the methods of this concern in
dealing with cards addressed to non-subscribers may afford
some consolation to a number of amateurs who have distributed
far more *‘ wallpaper” than they have received.

On the morning of April 14th a collection af 19 report cards
fromn Coutinental “ bams,” including one from DEO122—M).
Meissner, please note!—was received by me from the T. and
R. Section QRA Bureau, to whom they had been forwarded
by the ““ Journal des 8" Eighteen of these cards coucerned
transmissions which were made from this station doring
November and December, 19254

The reports were chiefly from French stations and had been
dated by the operators within a day or two of the date of
the transmission to which they referred ; since which time they
have apparently reposed in the archives of the * Journal.”
No responsibility for the delay is alluched to the T. and R.
Bureau, as in a communieation dated March 25th I was
informed by the hon. organiser of that department that le
had no further cards for me at that time.

I give this experience for two reasons, firstly, in the hope
that it will dispel the idea, prevalent amongst & number of
our British transmitters, that the averaze French “ ham  is
extremely reluctant to part with his QSL cards: secondly,
with the object of impressing upon foreign amateurs the de-
sirability of sending their reports for British stations either
direct to those stations, to a British journal, or to any British
amatetr whose QRA they know.

I should Tike to associate my uame with that of My Allen

YT S R

. —— i T

-—

Wireless
Worlal

in his offer to forward QSL eards from any foreign amateur,
and to assuroe Mr. Meissuer that it is safe to assume that 99
per cent. of his reports to British statious will be replied to
immediately they are received from the ‘“ Journal des 8.
Prestatyn, North Wales. GEO. A. MASSEY (G6YQ).

BRETWOQOD ‘“AUTO AUDIO FREQUENCY AMPLIFIER.’

Samples of the Bretwood ‘ Auto Audio Frequency Amplifier ™
were sent ns for test, and we subsequently wrote to the manu-
facturers making certain observations on the instrument. The
following letter, which we are authorised to publish, was sent
us in reply.

Sir,—With refercnce to your esteemed favour of the 15th
inst., addressed to our Mr. Le Breton, we beg to say that we
are very much surprised with the contents of same.

First of all, let us point out to you that vur amplifier is not
o choke, nor have we ever called it a transformer. You will
notice that we never use the word * transformer ” in our litera
ture, or on the instrument itself, but only the word ** umplifier.”

With reference to vour tests made as to anv reduction in
interference from atmospherics as compared with results ob-
tained from other forms of choke coupling, we must say that
we are afeaid you could not have given same a fair test, amd
in accordance with the numerous festimonials we have received
from all paris of the country. In fact, if you are still not
convinced, we could possibly at some future date arrange a
demonstration when almospheric conditions ave very bad, to
prove that our component is better than auy transformer or
cheke, in that it ders greatly reduce interference.

Regarding your third paragraph. we wish {o point out that
we did not originally set out to design this instrument with a
view of eliminating stmospherics, but our aim was to find an
instrument avhich combined the advantages of the transformer
with those of the choke, bat which was neither, and in so
doing we discovered from numerous tests made in London and
in the country, that whenever other people suffered from atmo-
spherics and similar disturbances, reception on our component
was comparatively free, and it ix only because this has been
proved in numerous other quarters that we felt justified in
claiming that it was possible o reduce atiosplheries.

We repeat that this is all the more noticeable when more
than one or two stages are used, aml we hope you will consider
us, mnder the circumstances, justified in making these cliims,
which we are prepared to back up by a wesk or forlnight's
trinl, as well as a three vears’ guarautee. Surely this could not
be a fairer proposition to the public, and we have stil! to find
another firin who will go to the same length.

We are surprised that you have thought it necessary to breal
open one of the samwles submitted. You could have saved
vourself all that trouble if vou had sent your reoresenfative
to the works, where von could have seen these amplifiers in the
course of assembly.  We could have then fully explained the
malter by way of diacrams, which has been done to a number
of people who are well versed in wireless theory and practice,
and who all agree that the special construction of our ampli-
fiers Jeads one to suppose that an automatic pressure tuning
action takes place in the condenser, which lies within the field
of the primary and secondary coils.

As was pointed out to us Lv Mr. Kemp, of Manchester, this
particalar arrangement constitutes veally a filter circuit, and
makes it possible to climinate any frequencies except those to
which the circuit is tuned, and that is why we zave our ampli-
fier the name of the ¢ Auto Audio Freauencyv.” In any case, to
call our component a transformer would be a misnomer, as this
is not the rizht nume for the ordinary low frequency trans-
former. Iu general electrical technolory. transformer is under-
ctood to be an apnaratus which is capable, we sav, of convert-
ing direct into alternaling, or the reverse, or really transform-
ing one current.into that of a different character. In a low
frequency transformer there is no such transformation of
current, hut there is merely a step-up effect taking place, and
therefore vou will see the reasons why that under no circum-
stances would we have called our component a transformer.

Tf vou, thevefore, would like personally at any time to go
into the matter, we should be glad to see you, or yvour repre-
sentative, so that any misconception on vour nart may be cleared
away. BRETWOOD, LTD.

London, W.1. W. H. le Breton, Director.
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Quesiions should be concisely woraed, and headed * Information Department.”
by a stamped addressed envelope for postel reply.

Improving the * Safety Four.>?

Sonie time ago [ buwilt the four-valre sofety
receiver described in your issue of
Aduqust 19th, 1925, wmd ane well
pleased with the results obtained, the
inslrument fully coming up to the
caims  made  for 4t an the
article in respect of absolute * fool-
proofness,” bhut I should lile, if it is
ab all possible, to arcange to increase
the range and sclectivity of the instiu-
micat in order to [isten to more distant
slations without interfercnce  from
acarby stations. As, however, the re-
eciver is intended for the use of my
famidy at such times as I am aicay
from home, it is cssential that the
“joolproaf  quoperties of the re
ceteer be not impaired, and if it is
inpossible 1o cffect this without dras-
tically altering the normal functioning
of the receiver I will abandon the

idea. A
This receiver was essentially designed
to give good loud-speaker results on the
high-powered station up to a distance of
aliout 150 miles, and from main broadcast-
ing stations at approximately 50 miles,
and at the same time to be absolutely con-
stant in the settings of its two dials for
any given wavelength. It was. moreover
so designed that no juggling with plug-in
coils was necessary for tuning even up to
the Eiffel Tower wavelength, and it was
not possible to cause the set to oscillate.
In order to effect this, a direct-coupled
aerial circuit was used in connection with
an H.F, stage, variometers with special
switching arrangements being incorpor-
ated and the nse of rcuction was eschewed,
In order to increase the sensitivity of the
arrangement, therefore, it would Le neces-
sary to introduce reaction, which itself
would cause some improvement in selecti-
vity, whilst 1t would be desirable to use
a coupled aerial cirenil in order to bring
about a really high degree of selectivity.
Now in the first place the incorporation
of reaction would completely upset the
dial ealibration and render the receiver no
longer foolproof, quite apart from the
difticulty of adding the ordinary magnetic
reaction or even the ordinary magnetic
aerial coupling to a receiver incorporating
variometer tuning. Fortunately, it is a
fairly simple matter to overcome all these
difficulties by the expedient of construet-
ing a simple additional unit consisting of
a 0.0005 mfd. variable condenser and a
switch, this unit being quickly coupled up
to the set when it is desired to eliminate
local interference and receive distant
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transmissions. By removing the unit. the
status of the receiver as a foolproof instiu-
ment is at once restored. The necessary
connections, which are quite simple, are
shown in Fig. 1. Here 1s illustrated the
tuning wrrangements associated with the
first valve of the receiver. It will be seen
that the additional unit is conpled be-
tween the aerial lead-in and the aerial
terminal of the receiver.

Now, it is equally possible 1o couple the
serial capacitatively to the closed grid cir
cuit of the first valve of any radio re-
ceiver as it is to couple it by the more con-
ventional magnetic mcthod, whilst selec-
tivity is equally as good, with the addi-
tional advantage of greater simplicity and
flexibility, and 1f on the broadcast wave-
length the coupling condenser has a value
of 0.0001 mfd. excellent selectivity with-
out loss of signal strength will be attained.

On the Daventry wavelength this coup-
hing condenser requives to be somewhat
higher, this increase bheing very simply
provided for by unsing a 0.0005 mfd. vari-
ahle coupling condenser. It should he

1stvaLve

p oF SET]_
00005 r-—_
mfd

Fig. lemA 2tRcient method of increasing
range,

pointed out that this condenser should be
considered purcly as a variable capacita-
tive coupling between the aerial and the
grid circuit of the first valve, and should
not be regarded us part of the tuning
system. This matter is, however, fully
gone joto in the reply to G.P.K. in the
April 7th issue, to which you should refer.

When desiring o receive a distant
station, therefore, the coupling condenser
should be set at a value where the receiver
is just off the oscillation point, and then
it will be found that sensitivity and selec-
tivity are both very good. When the re-
ceiver is in this condition, of course, a
slight movement of the coupling condenser
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will cause the receiver to oscillate 1f it is
desired to search round for the carrier
wave of a distant stution after the B.B.C.
stations have closed down. Since the
coupling cundenser will always be at a
fairly low value, slight movements on it
will have no appreciable cffect on the set-
ting of the aerial variometer. Of couise
in the first place the reading of the aerial
variometer will be higher than when using
direct-coupled aerial owing to the removal
of the efiect of the werial capacity.

For a fuller explanation of this, you are
again referred to the reply to G.P.K.
(April Tth issue). This method of tuned
plate reaction is very greatly used in
American commercial receivers. The
short-cireniting switch is for the purpose
of making a rapid change hack to direct
coupling when desired. When leaving
home for a period, however, you are
advised to remove this additional umt
altogether.

00O0¢L

Using a Milliameter as a Voltmeter.

[ understand that 1t is possible to wse
milliameter og @ voltmeter, [ hare a
moving coil milliometer reading from
071025 md., and should ke to adapt
it so that | could wse it as a volt-
meter in conjunction awith my 120-
volt 11T battery. Wil you please
inform e how to do this? P It. ('

Sice vou require to measuve the volt-
age of w 120 volt battery, a good muxi-
mum voltage reading to aim at is 125
volts.  This will nrean that every division
on yowr dial reading 1 mA. will be used
to represent 5 volts. Now briefly, vour
requirements are that vour milliameter
should read 1 mA when a pressure ol 5
volts is applied across it, and thus 125
volts will cause the maximum deflection
of 25 milliamperes.  Now Ohm’'s Law
tells us that if an EEM.F. of 5 volts
causes a cwrrent of 1 milliampere to
flow through a conductor, then the resist-
ance of that conductor is 5,000 ohms, and
similarly the vesistance will be 5,000
ohms if the voltage 1s raised to 125 volts,
and the current to 25 milliamperes.

The vesistance of the milliameter
windings as at present will naturally be
very considerably less than this, the
actual resistance of the windings of a
medium-priced instrument being about 400
ohms, and therefore we must add an
external secries resistance. It is obvious
then, that if we find the actual resist--
ance of the milliameter windings, a very
simple sum in subtraction will give us
the value of the resistance to be added.
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