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Editorial.

The ** Radio Review.”—We regret to have toinform our readers that after
this month it will no longer be possible to issue the Rapio Review as a
separate publication devoted to the scientific developments of radio com-
munication. The continued excessive cost of printing has rendered necessary
this suspension of the publication, in spite of the recently increased sub-
SCIIption rate.

In order, however, to retain in this country a medium for the publication
of articles of a technical nature dealing with the developments of radio
apparatus, and giving the results of research and experimental work, arrange-
ments have been made for the incorporation in the pages of the Wireless
World of some of the characteristic features of the Rapio Review. On and
after April 1st, the former publication will be issued weekly, and it is intended
to devote a few pages of each issue to articles and other matter of the type
that has in the past been published in the Rapio REview. It is hoped that
as many as possible of our past contributors and readers will avail themselves
of these facilities for the publication of articles and other matters of interest
to the radio engineer, research worker and student of the technical develop-
ment of radio communication in i1ts various branches.

The Amateur Licence Problem.—In this and in all other countries the
grnbiem of the licensing of the radio amateur is becoming ever more acute.

o long as the amateur is content to receive and to employ only such methods
as do not radiate any appreciable power, there can be little, if any, objection
to an unlimited increase in their number. Experimenting in the reception
of radio signals must have considerable educational value and is therefore
highly desirable. The construction of apparatus and the reading and
discussion of papers at the many wireless societies must do much to dis-
seminate a knowledge of practical physics among thousands who would not
otherwise have obtained this knowledge. It will, moreover, guarantee an
immediate supply of partially trained operators in case of war, and operators
who are keenly interested in their work. Since the possession of radio
apparatus, and especially of an antenna, puts it into one’s power to transmit
electromagnetic waves and cause interference, and also because of the
desirability of ensuring some degree of privacy for messages transmitted by
wireless, it appears essential that some authority should exercise control by
the granting of licences.-
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To cover the expense thus involved it is improbable that any amateur
would object to the payment of a small fee. At one time, however, the
British authorities demanded a fee of three guineas from any clockmaker for
the privilege of being allowed to pick up from the ether the time signals sent
out from the French or German wireless stdtions. This demand, which is
rather suggestive of Alice in Wonderland, was ultimately withdrawn, and
an Englishman with a receiving licence is now at liberty to pick up the time
signals which are sent out from Paris, Moscow, and other centres, and to
regulate his chronometer with mixed feelings of gratitude and shame by
means of this second-hand Greenwich time.

But the amateur, even if he is content to receive, is not yet satisfied ; for
some time he has been asking for special signals to be sent out for his benefit.
This demand has arisen in consequence of the great improvements in radio-
telephony, and the desire to pick up speech and music rather than the
prosaic Morse signais The amateurs have now persuaded the authorities
to give their permission for a central transmitting station to send out pro-
grammes of music similar to those given out at present from the Hague
and from Paris.

There can be no objection to this course so long as no interference is caused
with radiotelegraphy and telephony of a more serious character. There is
no doubt a much greater fascination in picking up speech and music because
of its direct appeal to the senses and of its varied character giving much
greater scope to the receiver in gradually improving both its loudness and
its quality. It is also a much newer field with greater prospects of discovery
and development. Some cynics have suggested, however, that the post-war
radio amateur is made of poorer stuff than the type of ten years ago and
cannot be bothered to learn the Morse code, but needs to be amused in order
" to maintain his interest in his hobby, for there is surely no shortage to-day
of wireless signals of every descrlptmn for his delectation. The proceedings
at any of the meetings of the various wireless societies are sufficient refutation

of this suggestion.

e e e e

Theoretical and Practical Aspects of Low
Voltage Rectifier Design when employing
the Three-electrode Vacuum Tube.

By R. D. DUNCAN, ‘fun,
Chief Engineer, U.S. Stgnal Corps Research Laboratory, Bureau of Standards,

(Concluded from page 71.)

Percentage Amplitude of ** Ripple '’ Voltage over Load Resistance.
—-On the assumption that the maximum amplitude of the alternating
component of the condenser voltage, which in this case is also the voltage



MaRr., 1922. DUNCAN: Low Vovrrace RectiFier DEsioN 115

applied to the load resistance, is equal to one-half of the total variation, this
quantity is given by

. (1D

The ratio of equation (11) to (6) is a measure of the percentage fluctuation
of the final load voltage. Thus,

#=F—d¢}ilﬂﬂ=i—_|_-ﬂ.}{lﬂﬂ " = u ® ' ® {12}

If an inductance is connected in series with the load resistance the voltage

given by equation (11) is im-

pressed across both it and
“ o the resistance. The resulting
maximum current which will
flow will be of the form
8O E,—V,
Al 292
| \ \ "I"H:I"a—i— wﬂLi‘
sof - - — K’
\ : 3 . (13)
\ 8 The voltage developed over
“q \ \ \ E the resisfance r will then be,
g \ N : AV, — _ YEy,— Vo n)
X : T 0T VAT S
I"L\ x AN & L Hr
NANAS : - a#
*1 \ QA :
\\\ - As before the amount of
~— . voltage fluctuation is deter-
I = ,___*-_-_m mined from the ratio of
E e equations (14) to (6), 1.e.,
¥ 2000 -an!nn 8000  BOODD 0000 = ﬁT——-Fm w 100 =
LOAD REMSTANCE i Okag
Fic. 6.—HALF-wAVE RECTIFICATION, r 1 — K'
Frequency = 60 ~; 1, — t; = 1/87 sec. Vi 4+ oL + 'L RES T E_’F
Irductance L = 0. 100 . (15)
In equations (13), (14) and
Curve No. ' Capacity C. | (15),
_ w = 2nf for half-wave
| 1 rectification,
1 F
2 | 3:: F w = 4nf for double wave
3 : 8uF rectification,
E {gﬁg where f represents the fre-
6 20 u F quency of the supply voltage.
. As noted from equations

LINIVERSITY OF MICHIGAN
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(3), (8), (12), and (15) u, the percentage ripple voltage, is a function of the
circuit constants and of K or K’, themselves functions of the time interval

t; — ¢, and also of the circuit constants. Values of t, —t;, were deter-
mined from a large number of

oscillograms taken with differ- \
Tor

ent circuit conditions ; a
representative number are
shown in Figs. 4 and 5. As “l
a result of this ﬂs-:lllugraphic .o
study and of transmission ‘\
and reception tests, it was "\
determined that with wvalues sa

of smoothing condensers and "

inductances which would give [\

satisfactory telephonic and -

g %)

telegraphicoperation as regards - X
suppression of the ripple vol- & [\ h

|

|

|

tage, the following values of \ i
ty, —t, are effective : :
|

i

For 60 cycle operation : o|——1 \\ \
Hali-wave: rectification, YT N
ty, —t; = 1/87 second. \\HQ\ :\

Double wave rectification, a

" {
ty, —t; = 1/250 second. $'—-ﬁ.__=_
Based on these average 2 = i —

values the curves of Figs. 6, 7, WS A e
8 and g were computed. In

Figs. 6 and 7 are plotted values Fia. 7—~Douse-wave Rrcriricatiow,

of u as a function of the Frequency = 60 ~ ; 15 - ¢, = 1/250 sec.
circuit constants, for both half- Inductance L = 0.

wave and double wave recti-

fication. In Figs. 8 and g are , |

pl{:-ttf:d values of the factor Cutve No. Capacity €. ,
V2 — : |
T K appearing in equation ; i !
(7), for the same circuit con- g gi‘g |
ditions. 1 E; F 5
A comparison of the curves 5 12 F f
shows the marked reduction in 6 20 u F i

the values of p obtained with
double wave rectification as
against half-wave rectification. The advantage of employjng a large
smoothing capacity, particularly for low wvalue load resistances, is also
marifest. As illustration, where the frequency is 60 cycles per second,
for a resistance of 3,000} ohms, which is a representative value, with a
condenser of 4 microfarads, the values of u as obtained from Figs. 6 and 7

LINIVERSITY [CHIGE
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are respectively, for half-wave and double wave rectification, 45 per cent.
and 17 per cent. It is interesting to note that with a frequency of 500
cycles per second, these two figures are reduced to 7°5 per cent. and 25 per
cent. respectively.

In the experimental work it has been found unnecessary to resort to
the use of the- multi-mesh

filter circuit to obtain the
desired degree of smoothing
\ of the rectified voltage.

af

—

\ The factor which

2
\ 14+ K
" h\ appears in equation (9) and

, which 1s plotted in Figs. 8 and
. ! 9, when proper account is
\ ' taken of maximum wvoltage

' , drop in the rectifier tube,

| determines the value of the
effective transformer secondary
| wvoltage, in terms of the average
rectified wvoltage. From the

i

|

|

-\'\"\. |
i o -.._,_1____‘ increasing capacity and resis-

NEANN
\ \‘\ e curves it 1s observed that with
N ™ ""o‘q
° \“\_ﬁ\%‘m — tance values, the lower 1s this
-“'-.._-1- : 4 4 &
""l-..ﬁ-.-"““‘--“':?:—::’__ effective voltage required for a
I - given rectified voltage. The
F + . 5 a
o R T e l1m1t_ to 1:%115 of course is the
LOAD FEMSTANCE I 1M OMMS physical size which the large
Fig. §.—HavLr-wavE RECTIFICATION. value condenser will assume

Frequency = 60 ~ ; 1y - £, = 1/87 sec. and the fact that the magni-

Iniductsngs: I 0 tude of the resistance is deter-
mined by the load charac-
teristics and in general may
Curwa No: Capacity C. . not be varied at will.

i Determination of the

. 1 4puF Voltage Consumed by the
g EF g Rectifier Tube.—The voltage
| 1 m":: ¥ consumed within the rectifier
| 5 154 F tube, maximum value ¥V, has
6 20 u F been determined experimen-

! tally by means of the oscillo-

graph, calibrated in terms of

voltage, as previously explained. Values of ¥V, were so obtained for both
half-wave and double-wave rectification and for different load conditions.

¥V, is determined largely in value by the current flowing through the tube,

and as shown in the experimental portion of this paper, this latter quantity

bears a very direct relation to the direct current in the load resistance. To

LINIVERSITY OF MICHIGAN
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identify the voltage V, with the tube, relations have been determined
between it and D.C. plate voltage which produces a direct plate current
(plate and grid connected) equal in value to the R.M.S. tube current which
flows under load conditions. By this means the voltage drop is based upon,
and may be determined from the D.C. plate current—plate voltage charac-
teristic (plate and grid connected) of the tube, which is easily obtainable.
The following approximate
relations, representing average
values, were determined to hold
for a frequency of 60 cycles per

Eg tl

second, and with different types \

of coated filament rectifier tubes. . \
Though not entrely general, b

they were found to have suffi-

cient accuracy for design pur- '1 "\

poses, ;ff vo \ \

Half-wave r:r.t-z;:‘im.*iaﬂ 2 — .
Vo= 15x OC plate oA\
voltage) . . . . (16) ° L\ A el
Double wave rectification : ik N\"\\TK \\I"\\,

Vo = 10 X (DC. plate Q}-%""‘L: _“‘-T-_'

=
voltage) . . . . (17) 1"“--f__1 "—=?=_4_=an !
In using these relations the i B0c0  eo00 | soco  soe0 10000
R.M.5. tube current is first LOAD BEMSTANCE © Wb Ohsil
determined, as explained in the Fic. g.—DounLE wavE RECTIFICATION,
second section following; this Frequency = 80 ~ ; f3 — 1, = 1/250 sec.
value of current is then referred Yodactatcs Lo 0.

to the D.C. plate current charac-
teristic of the tube obtained with |
the plate and grid connected, a9 SRy 5
and the corresponding D.C. plate

voltage noted ; the value of ¥, 1 | 2uF
1s then obtained from the above 2 4uF
relations. i g ,; g

Voltage Regulation. — The 5 124 F
regulation of the rectified voltage B 20 F

enters into the design as from it
is determined the factor of safety
which must be allowed in the insulation design of the smoothing out capacity.
With normal values of the load resistance the rectified voltage is as given by
equation (6) ; with very large values of this resistance, or with an infinitely
large resistance, such as would be the case with the load disconnected, the
rectified voltage will rise to a higher value and will become approximately
equal to the peak value, E,, of the applied voltage. The smoothing out
capacity must therefore be constructed to withstand this latter voltage.

LINIVERSITY OF MICHIGAN
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Current and Power Delivered by Transformer Secondary.—The
current flowing through the rectifier tube is determined in value by the
tube resistance, the type of load and by the amp]ltude of the applied voltage ;
the root mean square (R.M.S.) value uf this current 1s that which the secon-
dary of the transformer must be designed to car In the hard type of
tube the full saturation current may be ﬂhtaing and hence during the
major portion of the time the current is flowing it is fixed at this value,
With the coated filament tube, due to the fact that the saturated condition
is not obtainable for continuous operation, the current at every instant
during its time of flow, is varying. Fn the latter case were the exact current
function known its R.M.S. value could be computed, a result, however,
which would hold only for a given condition of loading and would have no
general significance. Furthermore, with a given condition of loading, the
current will have a different R.M.5. value with half-wave and with double
wave rectification, due to the difference in time of charge and discharge of
the condenser for the two cases. A determination, therefore, of a root mean
square current function which will hold for tubes of different characteristics
and for different conditions of loading, though theoretically possible, would
have limited practical value,

The same remarks apply when it is attempted to compute the power
which will be delivered ﬁ}r the transformer secondary, since this quantity is
a function of the products of the instantaneous values of the transformer
secondary current and voltage.

Experimental methods have been resorted to for the solution of this
phase of the problem. In general the quantities that are initially known,
and upon which the design of the rectifying apparatus is based, are, the Ena]
load resistance, and the voltage and current requirements of the same;
from these the rectified or D.C. power output is determined. On the other
hand the transformer must be designed to supply a certain power at a
definite terminal voltage and with a definite current flowing. An empirical
relation, therefore, between the rectified power developed, i.c.,, the power
expended in the final load resistance and the power furnished by the secon-
dary of the transformer, and between the direct current and R.M.5. trans-
former secondary current would permit of the immediate determination of
these two important design quantities from the known load requirements.

By experiment the following relations have been established, which hold
for the coated filament type of three-electrode (plate and gnd connected)
rectifier tube, when working in the infra-saturated condition. The numerical
values given represent the average of a number obtained with different load

conditions. 60 Cycles.
Half-wave rectification ;

R.M.S. transformer secondary current = 2400 X (direct current
flowing in final load resistance) . . . . . . . . . (1B)

Power fxp_endcd in final load resistance % 100 —
Power delivered by transformer secondary IR
= rectification efficiency = 60 percent. . . . . (19)
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tance of 1,250 ohms, at a terminal voltage of 500. Let it be assumed that

THE RADIO REVIEW

Double wave rectification :
R.M.S. transformer secondary current= 0-93 X (direct current

flowing in final load resistance ,

Rectification efficiency = 70 per cent.

Illustration of Use of the Design Equations.—As an illustration
of the method of use of the design equations and relations let it be required
to design a transformer which, operating in conjunction with a rectifier tube
of known characteristics, will develop a power of 200 watts in a load resis-

Vor. 111

(20)
@1

the rectifier tube is of the coated filament tﬁe through which the maximum

current (R.M.5.) which may be safely pass
condition the maximum voltage consumed in the tube 1s 100 volts.

is 0-200 ampere, and in which

Let it

be further assumed that the source of supply is 112 volts 60 cycles.
The first quantity to be determined is the percentage ripple voltage wu.

TaerLe I.

VeriFicaTion or EquaTion (6).

Load

Resistance.

Ohma.

—

: , . Ve
Smoothing Con-| Smooth ¥ V
mu:i}ﬂlz::ﬁ " InI]dIE:l:a:;E. [mtamﬁed}. Ifmmp:::td}. ﬁ?:‘iuaﬂ‘
|
uF i Henrys. Volts. Volts. Volts,
Half-wave Rectification, 60 cycles.
4-38 0 ‘ 270 307 359
4-38 0 320 365 436
8-78 0 L 265 282 374
8-78 0 o 305 329 395
Double Wave Rectification, 60 cycles.
4-38 0 345 339 415
4-38 0 375 372 416
4-38 0 383 393 424
4-38 0 395 400 454
8-78 0 345 338 389
878 0 378 375 409
8-78 0 370 370 400
8-78 0 3810 380 430
4-38 0 262 250 322
4-38 0 318 300 376
4-38 0 a340 334 415
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The value of this is generally specified by the load requirements. Assume,
for simplicity, a value of 13 per cent., which is a normal one. Comparison of

Fi1G. 10,

Figs. 6'and 7 shows immediately that with a load resistance of 1,250
ohms, half-wave rectification is not to be considered. Adopting double
wave rectification, it is found from Fig. 7 that a smoothing capacity of 12
microfarads will give the value of u desired.

TasLe Il

VeriricaTion oF Equations (12) anp (15).

Load Smoothing f Smoothing
Resistance. Condenser. Inductance. 2 {mea; urtd]. {cumput:dj,
i Ohms. pF. Henrys. Per cent. Per cent.

Half-wave Rectification, 60 cycles.

4000 424 [. 0 33-3 31-3
4,000 896 i 3-30 ‘ 12-6 14-0
Double Wave Rectification, 60 cycles,

4,000 - 4424 ' () 14:5 13-3
4,000 4-24 220 100.0) 12-5
8,000 424 220 6-5 83

UNIVERSITY OF MICHIGAN
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Referring now to Fig. g it is observed that for a capacity of 12 microfarads

."

1+ K
is l"J 797. By equation (9) the value of one half the R.M.S. transformer
secondary voltage is,

Eur = 0797 x 500 — 100,4/2

and a load resistance of 1,250 ohms, the value of the voltage factor

= 470 volts,
.-_'}‘
Tasre III.
VEriFicaTion ofF Revations (18) to (21) Incrusive.
(R.M.5. Trans-
Load Smoothing Smoothing f:lml:mE E“D:' Rectification
Resstance. Condenser. Inductance. M:.u_} Efficieney.
Direct Load :
Current.
Ohms. uF. Henrys. Per cent.

Half-wave Rectification, 60 cycles.

3,000 4-38 0 1-96 56-5
4,000 4-38 0 1-97 B0 -5
5,000 4-38 0 208 61-1
6,000 4-38 0 2-14 64:1
3,000 8-78 0 1-93 59-3
4,000 8-78 0 2-00 61-1
5,000 8-78 0 208 66-0
6,000 8-78 0 209 680
(Av. 203) | (Av. 62 per
cent.)

Double Wave Rectification, 60 cycles.

2,000 4-38 0 0-900 61-0
3,000 4-38 0 0910 . 715
4,000 4-38 0 0-937 740
5,000 4-38 0 0-988 77-8
6,000 4-38 0 1010 772
2,000 8-78 0 0905 660
3,000 8-78 0 0-915 12-1
4 000 8-78 0 0-905 731
f:-,ﬂﬂll} 8-78 0 0-908 752
6,000 878 0 0-985 726
(Av. 0- 93} (Av. 72 per
cent.)

LINIVERSITY [CHIGE
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The direct current through the load is equal to 500/1250 = 0-400 ampere.
The R.M.S. current and power which will be delivered by the secondary
transformer by empirical relations (20) and (21) will be respectively,

R.M.S. secondary current = 095 x 0°40 = 0-38 ampere.
Power = 200/0-70 = 286 watts.

The transformer will therefore be designed to furnish a power of 286 watts
at a total secondary terminal voltage of 940 volts; the secondary winding will
be designed to carry a R.M.S. current of 0-38 ampere and will have a tap
brought out from the middle of the coil. The ratio of transformation will
be 940/112 = 8-39.

Since it was assumed that the safe R.M.5. tube current which could be
passed was 02000 ampere, whereas the R.M.5. current which will flow under
full load conditions is, by the above relation, 0*380 ampere, it will be neces-
sary to operate two rectifier tubes in parallel in each sidlz of the double-wave
circuit, thereby reducing the current per tube to 0190 ampere which is
below the safe maximum,

Experimental Verification of the Design Relations.—The design
equations and relations have been verified experimentally; wverification
data for the more important relations are given in Tables I., II,, and III.

Comparing the values in these Tables, it is observed that there is a fair
agreement between the computed and measured values of Vg, when the tube
voltage ¥V, is taken into account. This agreement is closer with double
wave than with half-wave rectification, since the lormer condition of opera-
tion more nearly approaches that under which the theory was deduced.
With half-wave and with double wave rectification, taking ¥, into account,
the maximum error does not exceed 14 per cent. and 3 per cent. respectively
for the two conditions ; since the rectifier tubes themselves differ 5 per cent.
or more in their characteristics, it is evident that an error in computed results
of 3 per cent. or even Iccfu:r cent. is not prohibitive of sufficiently accurate
design. If ¥V, is neglected, an error of 30 per cent. or more may be incurred,
which is nEﬁdlessl}' large in design computations.

A view of three experimental transformer rectifier units, constructed in
accordance with the pr&ctdmg design relations, is shown in Fig. 10. Each
of these transformers contains one high voltage and two low vnltagf: windings,
the latter for furnishing the power required for energising the filaments of
the rectifier and radio-transmitting tubes. The transformer to the left and
the one in the centre are for operation on 60 cycles; the high voltage power
output of the former is 35 watts, and of the latter 80 watts. The trans-
former to the right is of the same power output as the centre one, but is
constructed for operation on 500 cycles.

The three units are arranged for double wave rectification; the type
VT-2 tube is employed as the rectifier.

It is desired to acknowledge the active support and interest taken in this
investigation by Major-General George 0. Squier, Chief Signal Officer, U.S.
Army. The wvaluable assistance rendered throughout the expenmental

UNIVERSITY OF MICHIGAN
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work by Mr. Samuel Isler, Assistant Radio Engineer U.S. Signal Corps, is
also acknowledged with pltaau re.

U.S. Signal Corps, Research Laboratory,
Bureau of Standards, Washington, D.C., U.S.A.

Fuly 7th, 1921.

The Amplification of Weak Alternating
Currents.
[11.—THE AMPLIFICATION AND MULTIPLE AMPLIFIERS.
By H. BARKHAUSEN.

4. The Amplification.
(@) The Efficacy of the Connections.

Corresponding to the efficiency of machinery the ratio of the amplified
power P, produced in the secondary to the unamplified power Py supplied
to the primary, should be denoted as the *“ amplification.” In the tech-
nology of weak currents however calculations are made less often with power
than with pressures and currents and therefore the root

W — VPP,
will be used to denote the linear amplification or simply the amplification.
If one inquires to what extent the amplification i1s contributed by the
tube and to what extent by the external apparatus, the difficulty arises that
one cannot speak of the amplification of the tube alone when, as is usual,
the grid-is made so strongly negative that it consumes no current and there-
fore also no power. The amplification would be infinitely great. As the
measure of the usefulness of the tube, therefore, its figure of merit

4 Fa)max.
Gh= g =28

" (Vo).
can serve; this is equal to four times the maximum alternating power
{Pﬂ}m, dclwered from the tube when an alternating pressure (Ve of 1 volr
1s applied to the grid. This being given, the object of the input connections
is to produce the highest possible alternating pressure V; on the grid with a
very small unamplified power P,. Besides &, there is "also the figure of
merit of the transformer and other apparatus @, which in a corresponding

way is put as

G, = (E;)%a/Pe.
The square of the pressure must also enter here since a fourfold expenditure
of power is required for a doubled pressure. It will be remembered that

the ratio of the power actually delivered to the maximum possible power on
the anode side, Py/(Pa)max, has been denoted as the efhiciency of tﬁ':ﬂ anode

circuit ng, so that one obtains for the amplification,

* W= \p=Vaa
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When, as we have seen, the grid together with the leads associated with it

fussm‘s'es a definite effective impedance Zg, a fixed current consumption

¢ = Vy/Zg and consequently also a fixed power consumption P, * is asso-
ciated with the maintenance of the pressure V,,

Py = (V). (Jen. = T8

This is thus to be given by the source of current to be amplified, i, it is
essentially nothing else but the unamplified power P, itself which is given

up to the production of the pressure ¥, in the grid circuit. Thence it follows
that

~ Py

G!p = {Fg,}geﬂ.flpﬂ — {Fﬂjﬂeﬂ.ffpﬂ = EF:

t.e., the figure of merit of the apparatus is essentially equal to the effective
impedance in ohms possessed by the grid, together with the connections asso-
ciated with it, with respect to the beater. It is the impedance which, after
disconnecting the source of current to be amplified, but with otherwise
normal cunfitiﬂns for working the amplifier, can be actually measured
between the grid and heater terminals, ¢.2., by the Wheatstone bridge.
Strictly, there is a small difference between P, and Py with aninput trans-
former. They will only be equal when the transformer losses with excita-
tion on the secondary side (P,) are just as great as with excitation on the
primary side (P,), both relative to the same secondary pressure E,. The
ratio of both will be denoted by 7, the efficiency of the grid transformer,

P .
Ny = F:.’ thus @, = Zgn,.

When a transformer is only essentially loaded with its own coil capacity
AN cfficiency, in the normal meaning, cannot be Tuken of ; =, is however
dependent in a nearly similar way on the iron and copper losses as well as
on the correct adaptation of the impedances, as,is the normal efficiency of
a normal transformer of the same type. An exact treatment is practically
impossible on account of the distributed coil capacity.,
For the linear amplification is obtained finally,

W= 3IWG .G 1= iVn.n vVEZg vV Sp.
The magnitude of the attainable amplification is thus, apart from the correct
adaptation and other losses in transformers belonging to the input and output

sides (VW' ngma), only dependent on the figure of merit of the tube (G, = Sp), the
effective grid impedance Zg being made as high as possible.

(5) Magnitude Relations.

With single-grid tubes the figure of merit of the tube &, = Sy rarely rises
above 10— watt/volt®, Assuming 40 per cent. for the product 7, 7, the
value

W= 3vV0d.1073 Zg = vZ/10,000 (Zg in ohms)

® The simplification is due to neglecting the phase-displacement, the power thus being put
equal to the volt-amperes.
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is obtained for the amplification. The effective grid impedance must thus
exceed 10,000 ohms before any amplification is obtained at all. With
Zg = 100,000 only 3-2-fold, with 1 megohm 10-fold and with 10 megohms
32-fold amplification is obtained.

With double-grid tubes the figure of merit of the tube is about 10 times
as great. Thus one obtains the same amplification with £; the value of
Zg, or with the same Zgz 8-2 times greater amphﬁcatmns

In note amplifiers th{‘. effective coil-capacity of the input transformer, as
previously mentioned, amounts to about 80 cm. Without resonance th15
gives an effective gnd impedance Zg = 1/wC' = 2 megohms. By resonance
with the coil inductance Zg is increased to about 10 megohms, but only over
a narrow range of frequency.®* With single-grid tubes this gives a 14 to
32-fold amplification ; which is in fact the magnitude which is obtained
with good amplifiers.

Transformers for low frequencies have about the same capacity ; that of
the measuring transformer described by Gewecke (loc. ¢1t.) was about 80 cm.
At 50 cycles per second this corresponds to a 20-fold greater impedance
l/w( = 40 megohms. Gewecke found that at resonance with 1 wolt on
the primary a current of only 0-05 milliampere was required to produce
70 volts on thﬂ secondary. Th]E gives for the figure of merit of the device

Gy = (Eg¥e [Py = T0%/1 x 0-05 x 10~3 = 10° ohms.

Including the transformer loss a primary power of nﬁly 10-8 watts was neces-
sary to maintain a pressure of 1 volt on the secondary. With this trans-
former and a single-grid tube a 100-fold amplification would thus be possible,
but only with very good insulation. Except for the high number of turns
which the transformers must have (Gewecke’s had 150,000) low frequency
amplifiers offer few difficulties. ®
n the other hand still greater difficulties arise with increasing frequencies.
Though the coil capacity be reduced to a few centimetres by proper winding
the effective grid capacity will however hardly be less than 10 cm in conse-
quence of the unavoidable connecting leads. This gives :—

S ————e

A metres = 20,000 . 10,000 2,000 1,000 600 300 100

1/wC obms = 10¢ . | 500,000 100,000 | 50,000 | 30,000 | 15,000 | 5,000
| |

Below a wavelength of 600 metres no amplification at all is produced by
single-grid tubes without resonance tuning. Resonance can easily be made
pretty sharp with high frequencies ; d = 0-1 is easily obtained. The effec-

tive grid impedance will be made thereby ; = 314 times as great and the

amplification thus nearly 6 times higher. A difficulty i1s moreover still
found, since with such sharp resonance only quite a narrow range of fre-

* From the considerations of Schottky in the Archiv. fir Elekirotechmik, 8, p. 6, it follows
‘that a figure of merit of the connections Gy = 4 x 10® chms may be rcgard:g as normal,
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quency will be well amplified, so that retuning is continually necessary,
which 1s not desirable. ]ljt is also not easy to carry out, since the means of
tuning should not appreciably increase the capacity of 10 cm.

Since the capacity of the anode to earth (to the filament) can also hardly
be reduced to less than 10 cm the difficulty arises, as the above table shows,
with short waves and large R; in the tube (100,000 ochms) of making the
external impedance Zq in the anode circuit sufficiently big. One must here
definitely work with resonance, or better employ tubes with space-charge
grids and smaller voltage ratio for which R; 15 small. It is to be noticed
with respect to the action of Cj,, the capacity between grid and anode
which was considered above, Z, is preferably made about 4 times smaller
than R;. According to Table I. this is still no unfavourable adaptation and
reduces the effective grid capacity from p times to u/5 times Cy. Tubes
with large p are disadvantageous, since with them the amount of grid
capacity arising from Uy, will be very large. The inclination to self-excita-
tion 1s pl’ﬂpﬂl‘tiﬂﬂﬂtﬂ]}’ great. To suppress this, inductive coils must be
inserted in the anode circuit with very many turns which will let thmugh
little current. Zq4 then remains alrtacir;r capacitive thmugh the capacity of
the connecting leads, since these let through a capacity current, and self-
excitation due to Cy, cannot occur.

() Back Coupling.

It has already been mentioned that the figure of merit of the device
can be enhanced to any desired extent by means of back coupling, a reaction
of the amplified on the unamplified current which reduces as much as desired
the power P, necessary for the production of a specified power P,. The
back coupling acts as a negative resistance which annuls the damping effect
of an equally great positive resistance. By means of an adjustable back
coupling the total damping can therefore easily be brought to zero. The
effective grid impedance Zg will then be infinitely great at resonance and,
theoretically, an infinitely great amphﬁcatmn can be produced. It should
be noticed, however, that the neutralisation of the dampmg resistance R can
only pmduce the desired effect so long as wli — 1/wC is correspondingly
reduced, and the resonance is sufficiently perfect. Now by means of the
back coupling the effective inductance and capacity will also be altered, in
general. Besides the variable back coupling one must therefore still employ
effective means of fine tuning, so that resonance with the currents to be
amplified is maintained. The optimum will only be obtained when both
adjustments are simultaneously correctly made, which necessitates no small
skill in operation.

The difficulty of adjustment is increased by the fact that with a small
over-shooting of the most favourable back coupling the total dampmg
becomes negative and self-excitation sets in ; the normal amplifying action
being thus destroyed. Self-excitation once produced often remains long
continued. The back coupling must then be largely reduced so that it
ceases. If the back CUupEng be then carried forward again in order to
adjust the optimum one runs into danger of starting self-excitation again with
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some strong impulse ; it is then continuous. Since small external impulses
are always present the optimum cannot be at all accurately adjusted.

Notwithstanding these difficulties one succeeds in producing in this way
with high frequencies surprisingly high amplifications from one single-grid
tubc but mﬂy with very skilful adju&tment Such apparatus—audion
receivers with back coupling—though not quite so simple to employ are
much in use. The reason lies partly in this, that, as mentioned, it is so
difficult—and for short waves nearly lmpusslhlﬂ—m produce normal high
frequency amplifiers capable without special tuning of covering a wide range
of wavelengths.

With low, audible and long wave frequencies, on the other hand, even
with quite flat resonance one can still keep the grid impedance Zy easily over
1 megohm and thus produce more than 10-fold amplification over a wide
range of frequency without any adjustment. Higher amplifications can
then be obtained without difficulty with multiple amplifiers. (See the fol-
lowing section.) With audible frequencies it is usual to employ no back
coupling but, on the contrary, carefully to avoid it, since it favours certain
frequencies and easily leads to self-excitation. Alterations in the insulation,
changing a tube (particularly with not quite good vacuum), alteration of the
capacity by movement of the connecting leads or neighbouring conductors,
alters also the eftective back coupling; once self-excitation sets in one is,
without adjusting apparatus, quite powerless. With stronger reduction
of damping due to back coupling the long echoes—which will be excited with
low and audible frequencies shortly before self-excitation, not only by the
signals but also by each amplified current impulse—will be very troublesome.

5. Multiple Amplifiers,
(@) Limits of Amplification.

Although a certain amplification is obtainable in general with one tube
there is a much better means of securing higher amplifications, namely : to
lead the current amplified in one tube into a second, thence after amplifi-
cation to a third and so on. If one tube amplifies 10-fold, an amplification
of 100 with two tubes and of 1,000 with three tubes is obtained,* so that
nearly unlimited amplification can be secured.t

A practical limit will be reached, on the one hand, since the disturbances
(proceeding in part from the tube itself) also become amplified, so that
finally with a higher amplification weak signals are not improved but actually
made worse ; and on the other hand since it will still be difficult to suppress
back cnupling and the self-excitation to which it leads.] Self-excitation

* In experiments on earth current telephony by the firm of Siemens and Halske a larger
amplifier was connected after a four-tube amplifier which amplified 10,000-fold ; by means
of this, signals only audible in the telephone after the 10,000 times amplification were made
quite audible over the whole room. This corresponds at least to a further 100-fold amplifica-
tion, altogether 10*-fold linear or a 10'* power amplification being obtained. On account of
the augmented disturbances reception was clearer and better without the second amplifier.

t A theoretical limit is according to Schottky (V' erbandlungen der deutsche Physikalischen

Gesellsebafi, 20, p. 71, 1918) given by this, that finally the separate electrons flying across
become audible.

1 Details will be published later.
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can already occur very easily in a tube when the back-coupling impedance is
equal to the effective grid impedance ; thus when, e.g., the back—cnuplmg
capacity 1s about equal to 50 cm, as mentioned above in connection with
audible frequencies. If the pressure is amplified 1,000-fold perhaps by
means of three tubes, a capacity about 1,000 times as small will Suﬂ:lﬂt, 1.,
about § mm or about that of a sphere | mm diameter. Thus then a lead
of about the size of a pin’s head associated with the grid of the first tube can
give rise to self-excitation when it is not electrostatically screened from the
amplified pressure. Such protection will be most effectively obtained by
enclosure within a conducting screen which can receive no alternating
potential, ¢.g., is earthed. With high amplifications, therefore, not only

are the triodes and the transformers surrounded by well earthed mf.'taﬂit:
casings (shown dotted in Fig. 15), but also the leads from the transformer to
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the triode are taken through an earthed lead tube. (See Fig. 15, first tube.)
The effective grid capacity will certainly be increased thereby and the figure
of merit of the apparatus somewhat impaired, but the inclination to seli-
excitation will be enormously reduced. In spite of such protection seli-
excitation often still occurs in consequence of the capacity between the out-
going (v) and the incoming (u) leads. Since these and the apparatus con-
nected to them cannot be sufficiently protected against one another, it is
then well to make the connecting apparatus of the lowest possible ohmic
resistance and to earth one pole. (See Fig. 15, leads L, L,.) High potential
differences can then nowhere be induced between them Inductive in-
fluences, in consequence of stronger currents with apparatus of low ohmic
resistance, are not so dangerous and can easily be made harmless.* An
carthed metallic screen between the primary and the secondary windings

* The following fact shows this : Often input and output transformers have tappings for
the adaptation of various external apparatus resistances. It is then nearly always found that
gelf-excitation occurs much more easily with the high resistance sections,
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of the input and output transformers will also be a good thing. (See Fig. 15.)
Such thorough-going protective measures are only necessary with very high
amplifications, say over 1,000-fold.

(b) Practical Performance.

Common heating and anode batteries can be employed for all the tubes
(Figs. 15 and 16, E, and E ). The internal resistances of these must be so
small that they can act as a short-circuit to the alternating current. Other-
wise the resulting alternating pressure forms a back coupling which easily
leads to self-excitation. According to the amplification, perhaps 100 to
10 ohms is still permissible. With audible frequency a sufficient short-
circuit is produced, if necessary, by means of a condenser in parallel with
E, (C, Cin Fig. 15). With high frequency the inductive pressure drop 1in

the common connecting leads forms a considerable back coupling.

U —=

L —

i
S ——
=

FiG. 16,

Fig. 15 shows the connections of a 3-fold amplifier with intermediate
transformers. These lead the current amplified in one tube to the grid of
the following tube and must thus adapt the internal resistance R; of a tube
to the effective grid impedance of the next tube, Z;. As mentioned above,
these grid transformers work most suitably by coil-resonance. If, as with
tubes with a large voltage ratio or with a second protective grid, the internal
resistance R; is very great, or, as with high frequencies, the effective grid
inpedance Zg is pretty small, then very nearly R;= Z;. A transformer
between two tubes then gives no further advantage. Fip. 16 shows such a
scheme of connections without transformers. The anode direct current flows
through a choking coil (L in Fig. 16 for the first tube) or an ochmic resistance
(R, for the second tube). In the latter case the ohmic pressure drop is
generally balanced out by a cnrresPunding increase in the anode battery E,.
The choking coil works most suitably with coil resonance since it then
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possesses the greatest impedance. It is, then, dimensioned exactly as the
secondary winding of the intermediate transformers. The alternating
pressure will be led to the grid of the following tube through a small con-
denser C (about 200 cm) which must be large compared with the capacity
of the tube. The grid pressure ¥, is then equal to the anode pressure ¥V, of
the foregoing tube. The ampllﬁcatlun of a tube is the ratio of the pressure
on its two sides, 1.z.,

W — g1
VVe=W=1rhm=1T_1
SZ,

It is to be understood that the total impedance between the connecting
leads anode-grid and earth (filament) is included in Za. Therefore, Z4is
identical with the Zg of the next tube. So long as Zg remains great com-

pared with R; = p/S then W = pu. For }—1 = T per cent., for example, a

14-fold amplification is obtained. Tubes with a large voltage ratio u, in
particular double-grid tubes with protective gnds are peculiarly suited to
this method of connection. An increase of p 1s no more advantage so soon
as Ry = u/S becomes great compared with Z,, which certainly soon occurs
.with high frequencies. Double-grid tubes with space-charge grids—in
which S is large—are then more favourable. Quite generally, the amplifica-
tion will be a maximum with a given figure of merit of the tube &, = Su
when p = SZ,, thus again when R; = Z,.

The small negative applied pressure, which the grid must have can be
produced by means of a resistance R (shown ingtigs. 15 and 16 with the first
tube) in the negative filament current lead, since the negative end of the
filament will then be positive to the grid b}r the potential drop IxR,. This
certainly means a waste of energy and a correspondingly higher filament
battery P.D., but, notwithstanding, this is a most usual method of connection
since it easily allows of any desired potential by suitable choice of Ry, A
condenser can also be put in the lead to the grid (shown in Figs. 15 and 16
with the second tube).* As previously mentioned the isolated grid then
becomes slightly negatively charged, but only if the tube has a very good
vacuum and very good insulation. With the connections shown in Fig. 16
the condenser C must be excellently insulated (i.e., large Re, shown dotted)
to protect the grid from the high anode potential. This is certainly only
necessary when the impedance Zq = Zg can otherwise be maintained ]'ugh
If this 1s not at all ]JDE-SIE].E*—EI.S with hlgh frequency on account of the capaci-
tive shunting—the electron current I, to the prid in the tube will not become
perfectly zero. The theory shows that in tubes with a good vacuum such
a current acts as a leak of resistance,

R; = 1/41, ohm (I, in amperes).

e ———.

* In an Amernican amplifier the middle of the secondary winding of the grid transformer
was simply broken. The capacity between the neighbouring halves of the winding replaced
the condenser.

L3
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Ry, may become, e.g., 100,000 ohms because Zg is essentially smaller, and
thus I, may become 1/400,000 ampere. With an anode pressure of 100
volts in this case the insulation resistance 15 R.= 100 . 4{]{H}ﬂi’l 40

megohms.*  Often an effective resistance of this very magmtudt 15 con-
nected in parallel with the condenser, independently of the otherwise quite
indeterminate condition of the insulation ; but particularly because other-
wise a strong negative charge on the grid e:{c]ttd by an excess pressure with
higher insulation can only leak away quite slowly ; the tube during this
timé being inoperative.

A third possibility which’ will produce the negative applied pressure on
the grid is the connection of a separate auxiliary pressure thereto (¢.g., quite
a small dry cell, as shown with the third tube in Figs. 15 and 16). With the
transformerless connections shown in Fig. 16 this is put in series with a
resistance R, (or a choking coil) which must be large compared with Z,. The
pressure drop in this can then appreciably displace the grid potential.

(¢) Particular Properties.

On account of the resonance Pmpertlea of the secondary windings the
connection using transformers (Fig. 15) amplifies for audible frequencies a
range of only about 1 to 2 octaves (1:2 to 1:4), and also within this range
more or less markedly prefers certain frequencies according to the sharp-
ness of resonance of Zg and the ratio of Zs to R; (see the discussion of Figs. 4
and 5). This is generally a disadvantage, especially for the amplification
of telephonic currents. This can be partially adjusted by tuning the trans-
formers to various frequencies, any transformer being preferably tuned still
lower than that preceding it, in order to prevent the back coupling and con-
sequent danger of self-excigation due to the capacity Cy (see Section 3 (¢)).
The varied tunings can be obtained by different arrangements of the windings
of similar transformers. The whistling of an amplifier can often be entirely
removed merely by changing the polarity of a transformer. By this changing
of polarity all other back couplings—so far as they go through the transformer,
i.£., between the leads before and behind a transformer—become con-
verted from Pnsltw:, rtducmg the damplng, to negatwﬂ, mcrt.':asmg the
damping or the reverse; and with simultaneous alterations of the natural
frequency. This must be particularly attended to with high amplifications,
since a capacitive back coupling between the unprotected, unearthed leads
u and v to the apparatus turns out negative. For frequencies above and
below resonance the currents have nearly 180° phase displacement ; there-
fore, though by changing the polarity of a winding one sustained whistling
sound can be suppressed, another may be set up with a different natural
frequency. In order radically to destroy the resonance properties of the
transformers the secondary can be loaded with a resistance of about 1 megohm
(see Fig. 13). This is done most simply by giving to the grid too small a
negativc potential, so that the electron current to the grid I, will not be

* If as is the case with audible frequencies, Zg1s equal to or greater than 1 megohm Ky
must le 10 megohms and fi. over 4,000 megohms. Here therefore insulation questions
play a« much greater part than with the connections using transformers.
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quite zero. By small alterations of the pressure an effective loading resis-
tance R, of any size can be secured.* s mentioned, with 1 megohm and
a normal single grid tube an amplification of 10 is still obtained equally over
a wide frequency range ; self-excitation is then hardly to be feared. Ampli-
fiers are often found in which an increase in the negative grid potential
causes self-excitation, so that this means of suppression has thus already
been made use of more or less unwittingly.

The method of connection without intermediate transformers, but with
the choking coil L (Fig. 16) in the anode circuit, is strictly only a variety of
that with transformers. The choking coil can be thought of as an auto-
transformer with a transformation ratio of unity. High amplifications are
also only obtained here with large impedances Zy == Z,, and then on account
of the coil capacity exactly the same resonance phenomena occur as with
the transformer. All that has been said above is also valid here. Theore-
tically, the transformer connection still gives a little higher value since it
renders possible a perfect adaptation of impedances 72R;= Zs. Onl
when R;= Z, will both arrangements be equivalent. In this the coil
capacity of the primary winding is neglected ; with high frequencies this
can be rejected and the transformer is then thought of as a coupling between
two oscillatory circuits. The most favourable relations are présent with
resonance when both coils have equal natural oscillations, i.e., essentially
equal numbers ‘'of turns. Then, since the transformation ratio is 1:1, the
choking coil is theoretically equivalent to the transformer and simpler in

ractice. Thus, while the transformer connection is somewhat more favour-
able for audible frequencies, preference will be given to the transformerless
connection for high frequencies. The greater insulation difficulties belong-
ing to this method—see above—are not of such importance with high fre-
quencies, since all the effective impedances arising from the unavoidable
capacitive shunts are so much smaller,

he use of a resistance &Rl in Fig. 16) in the anode circuit in place of the
choking coil L has the advantage that the amplifier does not obtain any
resonance properties therefrom; thus the lowest frequencies (telegraphic
signals) are just as well amplified as the highest, up to the limit where the
capacitive shunts and the back coupling due to them become effective.
Self-excitation can also occur here, particularly with quite short wavelengths
where the inductance of the connecting leads already plays a part. Here
again high amplifications imply high resistances; 1 megohm 1s, as men-
tioned, necessary for a l0-fold amplification. On account of the direct
current pressure drop this introduces difficulties. The slope of the charac-
teristic is not very considerable with less than about 0-2 milliampere ; the
anode direct current must therefore be about this value. Hence one megohm
implies a pressure drop of 200 volts with 0-2 milliampere, and the anode
battery must be increased by this amount as compared with that required
with a connection using practically resistanceless choking coils. If the

* According to the rule mentioned in the former section Ry is 1 megohm for Iy =
25 x 10-7amp. Such a small current thus forms a considerable load.

.
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internal impedance Zu of the source of current to be amplified is not extra-
u:-r-:1u1.-:u'1jt§,r great an input transformer is used, which again brings resonance
properties with it, Eu: difficulty of amplifying telegraphic signals depends
chiefly on this since an input transformer for frequencies of about 1 per
second will assume large glmmsmns and have a huge number of turns.
Without a transformer and with an internal impedance Zy of the leads of
1,000 ohms there is obtained with a grid impedance of only 1 megohm—
ar:r:c:-rdmg to Table I.—a 15-8-fold smaller amplification than for the case of
the most favourable adaptation. At least one tube more is used to obtain
the same amplification ; the more so as on the output side the most favour-
able adaptation will seldom be obtained.

Summary.

(1) The power delivered on the anode side is greatest when the resistance
of the load apparatus i1s equal to the internal resistance of the tube, R;.
Practically they need only be of the same order of magnitude. Deviations
from the optimum condition in the ratio of 1:4 or of 4:1 only produce a just
perceptible weakening (25 per cent. linear).

(2) If the resistance of the apparatus is not in itself high an increase in
its effective resistance can be obtained by means of an intermediate trans-
former, or, with inductive apparatus, by connecting a cnndenser tuned to
resonance in parallel with it ; or by both means.

(3) The power supply on the grui side is dependent upon the magnitude
of the * effective grid resistance.” With sufficient negative potential this
is only limited by capacity or insulation.

(4) The higher the effective grid resistance the greater is the influence of
disturbances due on the one hand to stray potentials and on the other to the
amplified currents themselves. Thelatterlead toself-excitation and whistling.

(5) The input transformer must adapt the internal resistance of the source
of current to be amplified to the high grid resistance. The number of its
secondary turns is limited by the coil-capacity which acts as a condenser in
Earallei with the grid, thereby reducing the effective grid resistance. It is

est to work with resonance. (See (2).)

(6) The capacity between the grid and anode, lying partly in the tube and
partly in the connecting leads, represents a back coupling which cannot be
neglected. Accc:rrdmg to the magmtude and phase of the impedances lyin
in the anode circuit it can, on the one hand, act as a considerable gri
capacity which diminishes the grid impedance ; or, on the other hand, as a
negative leak which diminishes the damping and ﬁnall}r causes self-excita-
tion, This self-excitation cannot occur when the impedance of the anode
circuit is capacitive when, for example, it is tuned to a lower frequency than
the effective grid impedance.

(7) The amplification (apart from the efficiency of the output transformer)
is equal to half the geometric mean of the figure of merit of the tube and the
figure of merit of the connections.

(8) The figure of merit of the connections (apart from the efficiency of the
input transformer) is identical with the effective grid impedance.
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(9) An effective grid impedance of 1 megohm gives a 10-fold amplification
with single-grid tubes and about 32-fold with double-grid tubes. With low
and audible frequencies the grid resistance can rise to about 10 megohms ;
this corresponds to a 3-2 times higher amplification. On account of the low
Eapamtwe impedance with high frequencies, and particularly with short
waves, it is difficult to obtain any amplification at a]l. Double-grid tubes
are here most favourable.

(10) By means of an adjustable back coupling and simultaneously sharp
resonance tuning, the effective grid resistance, and therewith the amplifica-
tion can be carried very high. However, expert operation is necessary so
that this means will only be employed with high frequency where difhculties
are otherwise encountered.

(11) With low and audible frequencies, and with long waves, any desired
amplificatiort is obtained simply by connecting normal amplifiers one behind
the other. This allows of the construction of apparatus which is handy and
requires no attention.

C}l:} A limit to the amplification is then given by the amplified disturb-
ances, which finally make higher amplifications worthless. Also with very

high amplification—over 1,000-fold—self-excitation can only be suppressed
with difficulty.

The Report of the Wireless Telegraphy
Commission.

The publication of the Report of the Commission appointed by the Cabinet
on December 23rd, 1920, marks an epoch in the development of radio-
telegraphy. The terms of reference were (i.) To decide upon the wireless
plant most suitable for carrying out the scheme of Imperial Wireless Com-
munications recommended by the Imperial Wireless Telegraphy Committee,
bearing in mind the necessity for the co-ordination of the chain with existing
telegraph services and to design the necessary stations, (ii.) To make recom-
mendations regarding the actual sites for the stations. (iii.) To advise
generally upon the preparation of specifications for machinery and apparatus,
the making of contracts and the construction of the stations.

The Report is signed by Dr. Eccles, Mr. L. B. Turner and Mr. E. H,
Shaughnessy and is prefaced by an explanatory summary by Dr. Eccles.

The hands of the Commission were tied in so far as they were bound by
the recommendations of the Committee (1) to communication by steps of
about 2,000 miles, (2) to adopt thermionic valves as generators, and (3) to
certain locations for the stations. In view of the fact, however, that the
Commission consisted almost entirely of the technical members of the
Committee, they were in reality only carrying out their own recommendations.

The first technical section of the Report deals with the development of
high-power thermionic sets. As is well known, since the Committee recom-
mended the adoption of thermionic transmitters for the Imperial chain,
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great progress has been made in the equipment of such transmitting stations
by the Marconi Company and the.Commission report on their visit to
Carnarvon to examine the set of forty-eight glass valves with an input of
100 kilowatts which was pushed up to 150 during the trial. Messages were
successfully transmitted to America, India and Australia. The relative
merits of glass and silica valves are discussed ; it is stated that 2} kilowatt
silica valves are being produced at the rate of four or five per week at a cost
of about [6o each, whereas the glass valves, of which about four times as
many wculd be required, can be produced in ample numbers at a cost of
about f15. Hence there appears little to choose between them at present
as regards cost, but the manufacture of glass valves is undoubtedly simpler
and more standardised at present. It is stated that valve renewals will be
from 50 to 66 per cent. heavier if alternating current is used instead of
direct current, presumably due to the use of thermionic rectifiers.

With regard to wavelength it has been found as the result of tests between
Horsea and Egypt that the best results over this distance can be obtained
by the use of a relatively short wave during the night and of a long wave
during the day time. The aerial tuning coil is therefore to have tappings
so that the wavelength can be varied from 3,000 to 16,000 metres. It is
to be designed to carry 500 amperes and its high-frequency resistance must
not exceed a third of an ohm. In view of our present knowledge everyone
will agree with the recommendation to adopt a symmetrical form of antenna
supported by four masts at the corners of a square not exceeding 400
metres side, with the station and down lead at the centre. The capacity
of the aerial is to be about 00025 microfarad. Although no one doubts the
superiority of the high over the low antenna, many readers will await with
interest further details of ** the deeper study -:-f the better wave-making
properties of high as compared with low antenna.’

[t is recommended that the masts be of steel, 2560 metres high, insulated
not only at the base but at intermediate points, the insulating [msulated ]
portions being suitably dimensioned presumably with a view to a better
distribution of potential and consequent diminution of losses.

In view of the recent experiences at Clifden and Carnarvon it is not
surprising to find that earth screens or counterpoises, not less than 8 feet
above the ground are recommended.

The Commission appear to have considered or tried a large number of
panaceas for atmospheric interference but to be enamoured of none of
them. Finding some benefit in the Horsea-Egypt trials from each of three
different devices, viz., balancing, limiting and barraging, they recommend
that all three be applied simultaneously.

With regard to duplex working it is recommended that each receiving
station should have a separate antenna and receiving apparatus for each
distant station with which it may have to communicate, so as to allow of
simultaneous reception from all, '

The transmitting set is to be capable of delivering at least 120 kilowatts
to the antenna and is to be capable of extension to double this power. The
D.C. supply is to be at 10,000—12,000 volts, the method of its production
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being left open. The set is to be capable of transmitting continuously
either at hand speed or at ninety words per minute at full power.

It is noteworthy that although the Commission recommend that arc
transmitters (two each of 250 kilowatts) be installed at East Africa, Singa-
pore and Hong Kong, they also recommend that space be provided in every
case for the subsequent installation of thermionic plant. They also recom-
mend that the arc station recently installed in Egypt should be duplicated
by a thermionic valve station. Nowhere in the Report is the slightest
reference made to the radio-frequency alternator, whilst the arc is obviously
regarded as a temporary expedient. -

The Committee had recommended that the old German station at Windhuk
should be modified to form the South African Chain Station, but the Com-
mission report that the Union authorities favour the erection of a new
station near Johannesburg on account of the long and costly land lines which
the adaptation of the Windhuk station would entail.

The attitude of Canada with regard to the scheme seems to be in some
doubt and the Commission recommend a conference with the Canadian
authorities,

The cost of the five stations for which the Imperial Government is pre-
sumed to be responsible is estimated not to exceed [853,000; these stations
are England, Egypt, East Africa, Singapore and Hong Kong, the three last
being those stations for which arc generators are recommended for the
PTESE‘HI+

Perhaps one of the most striking things in the Report is the suggestion
that the Marconi Company should be invited to tender for the valve set,
tuning coil and earth screen for the British station. It is not quite clear,
however, whether it is intended that only the one company should be
invited to tender, to the exclusion of other firms, but the wording of the
Report would certainly lead one to conclude that this is intended.

The Report concludes with a number of plans with leading dimensions of
the ground required for the wvarious stations, and of the power houses,
transmitting and receiving buildings.

G. W. 0. H.
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Review of Radio Literature.

1. Abstracts of Articles and Patents.

(A.) Radio Stations and Installations.

jo15. Wireless Telegraphy in the French Colonies. (Radioélectricité, 1, pp. 120— 140, August ;
pp- 18g—1g7, September; and pp. 248—255, October, 1920. Génie Crml, 78, p. 119,
January 2gth, 1921.)

jo16. L. M. Clemeni, F. M. Ryan and De Loss K. Martin. The Avalon-Los Angeles Radio
Toll Circuit., (Proceedings of the Instirute of Radio Engineers, g, pp. 46g—305, Decem-
ber, 1921.}

Describes in great detail the radiotelephone link which enables subscribers of the Bell
Telephone System to call any subscriber at Avalon on Santa Catalina Island (off southern
California). The system used is duplex using two different carrier frequencies (wavelengths
400 and 470 metres) and is connected through special two-way repeaters to the telephone
systems Doth on the island and on the mainland.

Loop antenna are used at both radio stations for reception. These are of the solenoid
type, 6 feet square and consist of four or five turns each. Filter circuits are used to prevent
the transmitting frequem:ies from entering the receiver. The transmitters are of the

" constant current "' type (anode choke control).

Various spemal points of the system are discussed, among them being an automatic ‘alarm
system which indicates when the transmitter ceases to oscillate for any reason.

(B.) Spark Transmitting Apparatus.

jo17. G. B. Crouse [Sperry Gyroscope Company]. Spark Gap. (U.S. Patent 1399005, June
14th, 1918. Patent granted December 6th, 1921.)

This invention relates to a spark-gap construction for a buzzer transmitter, operated from

a direct-current source. The spark-gap construction comprises a ".riil::r.-am:ar:g.-r :]cc:mdc, a purtmn

thereof being magnetic material whereby the electrode may be vibrated by :ncrgmmg an

adjacent electromagnet. A plurality of insulated electrodes are arranged to be normally
bridged across the vibratory electrode.

(G.) Arc Apparatus.

j018. P. O. Pederson. Some Improvements in the Poulsen Are, Part I.  (Proceedings of the
Institute of Radio Engineers, 9, pp. 434—441, October, 1921.)

A Poulsen are may be run with either one or two peaks of the arc voltage during one cycle.
One-peak operation is the ideal method since it gives a radio frequency current wave of almost
perfectly pure sinusoidal shape. This type of operation, though rather unstable in ordinary
scts, has been satisfactorily attained by the use of a watef-cooled copper shoe on the cathode
which prevents the arc from travelling along the cathode. Other advantages of the use of
this cooling shoe are that it permits the use of weaker magnetic fields and also that a great
increase in the steadiness of the arc is found to accompany its use.

(F.) Thermionic Valves and Valve Apparatus.

jotg. T. Johnson, Jun. Naval Radio Tube Transmitters. (Proceedings of the Institute of
Radio Engineers, g, pp. 381—433, October, 1921.)

Deals exhaustively with the development of valve transmitters in the Navy Departmcnt
of America. The superiority of tube transmitters over spark and arc sets has been shown
by a long series of tests carried out at Washington in 1 Signals from sets of the thrce
types mentioned were sent out on a wavelength of 1,90 mctres the antenna current in each
case being 8 amperes. In order to permit a simple review of the results the audibilities
obtained at the eleven receiving stations have been turned unto factors giving comparative
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audibilities, the actual audibility of spark signals received by detection only being assumed
as unity. The average n:u.ull:s are tabulated below,
The standard transmitters are described in

A detail. The circuits in use are either (a) those
Trawsurrree, | Receiver, | JOVERSSE | i which the plate and grid circuits are induc-
tively coupled to the antenna circuit or
Spark, Detection 1 () examples of Colpitt's circuit in which the
L grid receives its excitation from a condenser in
Spark. Detection and 35 the antenna circuit.

_ | Regeneration. A careful investigation of the antenna charac-
Conlinipous wave |  Deteciion 12 teristics 18 made in the case of stations to be
modulated. only. equipped with valve transmitters a special test set
Spark. Oscillating. ag having been developed for the purpose by the
author and manufactured in quantity by the

Are. Oscillating. 105 General Electric Company.
Valve, Oscillating. 205 The article 15 copiously illustrated with photo-

graphs showing constructional details of the 5-,
150-, 300-, and 750—1,500-watt equipments,

jozo, J. H. Payne, Jun, [General Electric Company|. Method of and Means for producing
Alternating Currents. (U.S. Patent 1400235, September 14th, 1916. Patent granted
December 13th, 1921.)

This patent shows a vacuum tube circuit for the production of alternating currents. The
coupling between the grid and the plate cireuits is provided by condensers. The main
inductances and the capacities are preferably so chosen that radiofrequency oscillations will
be set up in the circuit which includes these inductances and capacities. Other inductances
and condensers are so proportioned that the circuit including these inductances and capacities
will be resonant to a cll:‘iff-erent and preferably an audible frequency.

(G.) Transmitter Control or Modulation.

joz1. H. F. Elllott, assignor to Augustus Taylor. Radiotelegraphy. (U.S. Patent 1399943,
July z4th, 1920. Patent granted December 13th, 1921.)

This patent relates to a high-power arc signalling system in which the sjgnalg are produced
by a variation in wavelength of the radiated wave. The antenna inductance is changed to
produce the signals by the closing of a P]urallty of pairs of contacts in a system of loops
inductively associated with the antenna inductance.

1022, C. D. Ehret. Electrical Wave Transmission. ({U.8. Patent 1400591, March 12th, 1q19.
Patent granted December zoth, 192 1.}

This invention relates to the transmission of radiotelephone signals wherein high-frequency
oscillations are not existent or pmduced except when the m:c‘rnphune 18 actuated. The
ascillater -:mp]n}red in the system includes a.pair of anode circuits, a heated cathode and a
grid circuit. An amplifier may be inserted between the microphone circuit and the oscillator
and between the oscillator and the antenna radiating system. In the operation of the system
modulating energy is impressed by a transformer upon the anode circuits of the oscillator
with the result that all of the frequencies of positive polanty are converted by one of the
anode circuits while all of the frequencies of negative pﬂhnt}-' are converted by the other of
the anode circuits. Thus, there are directly produced, by conversion of the amplified tele-
phonic energy, high-frequency oscillations varying in amplitude in accordance with speech
waves. The telephonic energy is the only energy supplied to the plate or anode circuits as
distinguished from systems wherein a battery supplies the anode circuit and wherein only
the telephonic energy is employed merely to vary the potential of the grid of the oscillator.

(H.) Radio Receiving Apparatus.

(4) HETERODYNE AND C.W. RecEivERs.

3023. V. Bush [American Radio and Research Corporation]. Radio Receiving System.
(U.S. Patent 1389026, May 1gth, 1920. Patent granted August joth, 1921.)
Radio rl:ctwmg system for the re-:epuan of sustained oscillations which are broken up or
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modulated into groups at an audible frequency
by periodically varyving the resistance of the -
receiving circuit at audible frequency. (See
Fig. 1.)

(5) RELAYS, RECORDERS AND AUTOMATIC
CaLrLiNg APPARATUS.

j024. H.J. J. M. de R. de Belleseize, Type Print-
ing. (French Patemt 508813, January %9
22nd, 1g920. Published October 25th,
1920.)

The ?;pcciﬁcatiun describes wireless type-

printing telegraph apparatus which consists in

modifications of the Baudot system. See also

Brinsh Patent 158556, and Rapio Review

Abstract No. 3013, February, 1g22.

1025, L. B. Turner. Wireless Receiving Appara-
tus, (British Patert 152915, February
13th, 1g920. Patent accepted October
28th, 1920, Fabrbuch Zeuschrift far drabilose Telegraphie, 18, pp. 222—223,
September, 1g21—Abstract,

For high-speed reception the slow dying away of the oscillations sets a limit-to the working
speed. A relay is used (operated by the signal) so that as soon as the signal is received an
additional damping means is inserted in the circuit to promote the rapid quenching of the

oscillations.

jo26. Slemens and Halske Akt. Gesellsechaft. Ther-
mionic Relays., (British Patent 146354 July 2nd,

d tgzo. Convention date May 27th, 1919. Patent
not yet accepted.)

An arrangement of thermionic valves for high
speed reception, as indicated in Fig. 2. The current
through the relay R is reversed on the receipt of a i
signal. '

jo27. F. A. Johnsen and K. Rahbek. Relays.
(Britesb Patent 151997, October 4th, 1g20.
Convention date February isth, 1919. Patent
not yet accepted.)

3028. M. Compare [Comparri Wireless Control
Syndicate].  Wireless Type-printing Tele-
graphy. (British Patent 150008, March 7th, 1g19. Patent accepted September 2nd,
1920.)

Each letter is represented by a combination of two or more trains of impulses of different
group frequency transmitted in quick succession and received by resonance relays,

Fic. 1.

| e oo ol
" Fic. 2.

jo29. A. H. Brantom, E. A. Bitton, A. W. Dransfeld and 5. E. Boyce. Relays. (British
Patent 152153, July 24th, 1919. Patent accepted October 14th, 1920.)

A tuned contact-making relay, consisting of a plurality of adjacent diaphragms influenced

by a single electromagnet. The arrangement 15 applicable to reducing interference in wireless

reception,

jo70. C. A. Hoxie. A Visual and Photographic Device for Recording Radio Signals. (Pro-
ceedings of the Institute of Radio Engineers, g, pp. 506—528, December, 1921.)
Describes an instrument originally designed for aeroplane use which enables signals to be
seen instead of being read by ear. The apparatus consists of a type of vibration galvanometer
in which the vibrator is a thin strip of wire stretched between the pole pieces of two per-
manent magnets. The currents due to received signals pass through coils placed round the
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poles of the magnets. The resulting motion of the vibrator is indicated optically. Signals
can be read visually up to a speed of fifteen words per minute but such a method is trying to
the eyes so that photography has been used, moving tape methods being employed. In this
way signals have been recorded up to a speed of 600 words per minute,

jo31. A. E. Blondel. Recording Apparatus for Radiotelegraphic Signals. (U.8. Patenmt
1400517, April 26th, 1919. Patent granted December 2oth, 1921.)

This patent shows a galvanometer or nscil!ugrn‘ph which is adjusted to resonance with an
alternating current of any given frequency. The circuit employed includes a receiving antenna
system, a detector and a vibrating galvanometer connected in a low resistance tuned circuit.
The galvanometer winding may operate the usual mirror for oscillograph reception.

jo32. J. B. Bolitho. Wireless Receiving Apparatus. (British Patent 156330, October 6th,
1919. Patent accepted January 6th, 1921.)

In a “ trigger " relay oscillations initiated by incoming signals are periodically quenched
by a second valve which intermittently neutralises the reactance between the grid and anode
circuits of the * triggered ** valve.

ju33. Soelété Anonyme des Ateliers Brilles frédres. Relays for Synchronising Clocks, etc.
(British Patent 157438, January 1oth, 1921. Convention date, September 26th, 1g19,
Patent not yet accepted.)

IAk“h}r for synchronising clocks and applicable to a wireless receiver for synchronizsing

ClOCKS,

3034. Gesellschaft fOr drahtlose Telegraphie. Wircless Receiving Apparatus. (British
FPatent 147848, July gth, 1920. Convention date February 8th, 1g16. Patent not yet
accepted.)

Means for enabling a D.C. relay to be operated by a receiving valve amplifier,

3235. F. Duroquier. Radiotelegraphic Recording., (La Nature, 49 (1), Supplement pp.
187—188, June 11th; Supplement pp. 195—197, June 18th, 1021.
Constructional details are given of a relay for use in recording radio messages.

jo36. H. Abraham and R. Planiol. The Use of the Baudot Telegraph in Wireless Communica-

tion. (Annales des Postes, Télégrapbes et Téléphones, 10, pp. 193—207, June, 1g21.

Post Office Electrical Engineers' Fournal, 14, pp. 163—169, October, 1gz1—Abstract.)

A general résumé of earlier work and experiments made in 1920 and 1921.* The second

part of the paper gives practical details of the valve transmitting and receiving apparatus.

e connections of the modulating valve controlled by the Baudot relay are given as well as

details of the amplifying arrangements. It is concluded as a result of the test that the

Baudot telegraph apparatus is very easily adaptable to wireless transmission without the need
for any modification of its working.

3037. Toche. War-time Communications from a Military Telegraphic Point of View,
(Annales des Postes, Télegrapbes et Telephones, 10, pp. 246—262, June, 1921.)
Includes some references to the uses of wireless in war-time communication.

3018. D. A. E. A. Bontekoe. Einthoven Galvanometer as Photographic Recorder. (Radio
Nieuws, 4, pp. 49—54, February 1st, 1921.})
A popular illustrated description of the apparatus used years ago in the Lyngby-Knockroe
experiments.

3039. H. de A. Donisthorpe. A Method of Recording Wireless Signals by Means of a Morse
Inker. (Model Engineer, 45, pp. 55—56, July 21st, 1921.)
Describes a bridge arrangement of circuit using valves to operate the inker relay.

* See also Rapio Review Abstract No. joog, February, 1922,
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j040. S. R. Winters. A New Automatic Recorder, (Radio News, 3, p. g, July, 1921.  Fire-
less Age, 8, pp. 14—15, September, 1921. o]
An illustrated description of a recording ap |:||:-1r:|t|.'u2|.1 operated by a valve amplifier, which has
been developed by the Bureau of Standards.®

j041. H. Pratt. Radio Controlled Recorder. (Wireless Age, 8, p. 21, April, 1g921. Radio-
électricité, 2, p. 19D, September, 1921—Abstract.)
Briefly describes a mechanical vibrator arranged for inscribing the signals on a rotating
drum.

j042. New Wireless Receiver Types Incoming Message. (Popular Science, g9g, p. 34,
October, 1921.)
A short illustrated description of the Creed printing receiver.

j043. Gesellschaft fiir drahtlose Telegraphle. Controlling Relays by Thermionic Valves.
(British Patent 166881, May 25th, 1921. Convention date July 23rd, 1920. Patent
not yet accepted

(I). Amplifiers.

(1) GENERAL.

3044. Gesellschaft fir drahtlose Telegraphie. Thermionic Valves. (British Patent 162288,
April 25th, 1921, Convention date April 27th, 1920. Patent not yet accepted.)
Relates to the use of an iron wire resistance in series with a valve filament to maintain
constancy of filament current.

3045. P. L. Welke. Audio or Radio Frequency Amplifier. (Radio News, 2, p. 441, January,
1921, Radioélectricité, 1, p. 115D, April, 1921.)
A cﬂmparlaﬂn of their re]atwe merits for receptmn purposes,

1046. H. E, Meteall. Power Amplification of Audio Frequencies. (Radio News, 3, p. 96,
August, 1g921.)

(2) Murti-stace AmeriFiers (H.F. anp L.F.).

3047. C. W. Rice [General Electric Company|. Method of and Apparatus for Amplification
of Small Currents. (U.8. Patent 1401044, July 318t, 1917. Patent granted December
27th, 1921.) .
The amplifier shown in this patent employs a plurality of vacuum tubes in which all of the
plate circuits are supplied with current from a common source and a high resistance is inserted
in cach plate circuit. The current to be amplified is applied to the grid circuit of the first
amplifier of the series and the current in the plate cireuit of that amplifier is varied propor-
tionally. As a result there will be a vanation in potential difference between the cathode and
anode of the amplifier and this variable potential is applied to the grid circuit of the second
amplifier. The variable potential between cathode and anode of the second amplifier is in
turn applied to the gnd circuit of the third amplifier and so on throughout the series. The
plate circuit of the last amplifier includes a telephone receiver or other device for detecting
the received signals.

3048. M. L. Pupin. Relay. (French Patent soybor, December 20oth, 1g9rg. Published
September 20th, 1920.)

The system described employs a multistep thermionic amplifier and the electric constants
of the circuit are such that reaction between the tubes is destroyed with respect to internal
and external disturbances, but not with respect to the desired wave signals. See also Brirish
Patent 1304094 (Rapto Review Abstract No. 1174, November, 1920.)

104g9. W. H. F. Griffiths. Resistance Coupled Thermionic Amplifiers. (Wireless World, 8,

pp- B33—840, March sth, 1921. Technical Review, g, p. 79, May 3rd, 1gz1—Abstract.)
Discusses the amplification factor of resistance coupled amphﬁcn, and its variation with
wavelength.

=

* See also Rapio REview Abstract No. jooy, February, 1g922.

LNIVERSITY OF MICHIGAN



MaRr., 1922. ABSTRACTS OF ARTICLES AND PATENTS 143

3os50. Slemens and Halske Aktlengesellschaft, Berlin, Valve Amplifier. (German Paten:
joor 44, July Bth, 1916.)

. An alternating current amplifier in which the

inter-valve linkages are maintained by means

of choking coils. The grids of the valves are

maintained at favourable potentials by means

of these coils and the various anode batteries.
(See Fig. 3.)
3os51. E. V. Appleton and Miss Mary Taylor.
A Method of Amplifying Electrical Fic. 1.
Variations of Low Frequency. (Elec-
trictan, 85, p. 235, August 27th, 1g920.) :

Correspondence that refers to the article abstracted in Rapio Review Abstract No. 1173,
November, 1920, stating that the writers have conducted similar experiments using somewhat
different arrangements and obtaining a low frequency voltage amplification of about 40 with
a tube having a natural amplification factor of 10,

3052. H. J. Round. Multi-stage Amplifying Receivers. (British Patent 149433, May 13th,
1gig. Patent accepted August 13th, 1920.)

In a multi-stage amplifier particularly adapted for short wavelengths, but also capable of
being used over a range of wavelengths a flat characteristic is obtained by winding the inter-
valve transformer with resistance wire. The two windings of each transformer may also be
connected to the condensers. Greater stability and less liability to self-oscillation is claimed.

. 3933. W.H. Eccles and F. W. Jordan. Thermionic Relays. (British Patent 149702, June z1st,
1918. Patent accepted August 26th, 1920.)
The arrangement referred to in this specification is described in Rapio REview Abstract
No. 1173, November, 1gzc.
3054. P, Jessop. Indoor Aerials and Choke Coil Amplifiers. (Radio News, 2, p. 686, April,
1921.)
Describes a multi-stage amplifier using reactance capacity coupling in place of inter-valve
transformers.

3055. J.5cotl-Taggart. Continuous Wave Multi-stage Receiving Circuits Employing Retro-
action and Self-heterodyne Principles. (Radio News, 2, pp. 6go—748, and 750,
April, 1921.) :
Describes various arrangements of multi-stage amplifiers with retroaction coliphing.
7056. R. E. Leeault. Notes on the Functioning and Construction of Resistance Coupled
Amplifiers. (Radio News, 2, pp. 596 and 648—650, March, 1921.)
Details are given of the construction and mode of operation of an eight-valve resistance
capacity coupled instrument.

1257. W. Schottky. High Vacuum Amplifiers. (Fabrbuch Zenschrift fur drabiose Tele-
graphte, 16, pp. 276—2g6, October, 1g20.) .

A long abstract by Albertl of Part 2 of Schottky's paper ® (Archiv fur Elektrotechnik, 8,
Pp. i—31, and pp. 299—328, 191g). It consists of a discussion M the characteristics of three-
electrode valves, their relation to the dimensions and design of the electrodes and the depen-
dence of the amplification upon these various factors,

j058. K. Mihlbrett. On Amplifier Transformers. (Archiv fiir Elektrotechnik, g, pp. 365—
190, December 8th, 1920,  Fabrbuch Zeitschrift fiir drabtlose Telegraphie, 17, pp. 220—
221, March, 1921.  Elektrotechnische Zeitschrift, 42, p. 706, j]une joth, 1g21—Abstract.
Radiaélectricité, 1, pp. 1430—145D, June, 1g21—Abstract.
An important experimental investigation of the properties of transformers for amplifiers.

j059. E.F, Huth. Thermionic Detectors and Amplifiers. [ Bricish Patent 149009, July 12th,
1gzc. Convention date October 1gth, 1g15. Patent not yet accepted.) )
Relates to methods of coupling thermionic valves in cascade by means of a large inductance

* Part 1 of this article was abstracted in the Fabrbuch Zewschrift fiir drabtlose Telegraphie,
1§, PP- 326—34c, April, 1920.

UNIVERSITY OF MICHIGAN



144 THE RADIO REVIEW Vor. 111,

in the plate circuit of the first valve, and a coupling condenser in series with the grid connec-
tion to the next {Imptdancbcagaclt}' coupling). Alternatively the inductance may be
replaced by a resistance, and an inductance may be joined in series with the grid coupling
condenser.

j060. 8. Loewe [E. F. Huth Gesellschaft]. Thermionic Valve Amplifiers. (British Patent
159213, July ra2th, 1g20. Convention date October 25th, 1g18. Patent not yet
accepted.)

To prevent howling and self-oscillation in thermionic valve amplifiers means are provided
for maintaining constant the potential of the anode battery, and for eliminating the effects
of mutual capacity between the windings of the inter-valve transformers. For the former a
large condenser or a gmall resistance may be joined across the anode battery.

q061. E. F. Huth. Wireless Receiving Apparatus. (British Patent 149239, July 12th, 1g20.
Convention date April 26th, 1919, Patent not yet accepted.
Relates to a multi-stage valve receiver in which the number of valves in circuit can be
varied by suitable switching arrangements,

106z, General Electric Company, U.S.A. [British Thomson-Houston Company]. Thermionic
Amplifiers. (Brinsh Patent 159322, November 25th, 1919, Patent accepted Febru-

ary 25th, 1921.)
In order to prevent the production of high-frequency oscillations in an ampllﬁer consisting

of a number of valves in parallel, a small inductance may be inserted in the grid connection
of one or more of the valves.

1063. 8. Loewe. Thermionic Relays, (Brinsk Patent 159472, February 23rd, 1921, Con-
vention date February 23rd, 1920, Patent not yet accepted.)

In multi-valve amplifiers in which the energy is transferred from one valve to the next by
a resistance coupling, the internal resistance of an extra valve is used as a variable resistance
coupling. The internal resistance of this auxiliary valve may be controlled by subjecting
its grid to a potential derived from the receiving aerial circuit, or alternatively irs grid poten-
tial may be controlled by the local heterodyne, so as to reduce interference from disturbing
signals.

jo64. J. Robinson and H. L. Crowther. Amplifying Electric Currents. (Brinsk Patent
159694, December 24th, 1g19. Patent accepted March 1oth, 1921.)
Relates to an 1ndllct:mtE=capac!t}' coupled amplifier using inductances for the plate and.

grid impedances and a variable coupling condenser. The detector valve may be provided
with a retroactive coupling.

1065. J. Massolle, J. Engl and H. Vogt. Thermionic Valve Amplifiers. (British Patent
157733, January 1cth, 1g21. Convention date April 16th, 191g. Patent not yet
accepted.) :

A multi-stage amplifier in * which the
grid-filament of each succeeding valve is
joined in series with the anode-filament
circuit of the previous valve as indicated
in Fig. 4. The arrangement is described
in connection with a selenium cell § in the
input circuit of the first valve.

q066. J. Massolle, J. Engl and H. Vogt.
Thermionic  Valve  Amplifiers. 1
( British Patent 155744, January 1oth, 1921, Convention date October gth, 1919.
Patent not yet accepted.)
An addition to British Patent No. 157733, incorporating additional means for controlling
the grid potentials.

j067. Gesellschaft fir drahtlose Telegraphie. Thermionic Valve Amplifiers and Receivers.
(British Patent 137446, July 7th, 1gzo. Convention date May 21st, 191ig. Patent
not yet accepted.)
Relates to capacity and similar means for obtaining retroaction in a multi-stage amplifier,
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3068. M. Latour. Thermionic Valve Amplifiers. (Britsh Patent 147758, July 8th, 1922
Convention date November joth, 1918. Patent accepted August 22nd, 1921.)
An addition to British Patent 127318.* Switching means are provided for reversing the
connections of the inter-valve transformers to reduce howling.

jobg. Siemens and Halske Akt. Gesellschaft. ‘Thermionic Relays. (British Parent 154925,
December 6th, 1920. Convention date December 5th, 1g19. Patent not yet accepted. )
Relates to the use of damping resistances, etc., to avoid speech distortion in multi-stage
L.F. amphfiers. .
joeyo. E. F. W, Alexanderson [British Thomson-Houston Company]. Wireless Receiving
Apparatus. (British Patent 147147, July 7th, 1920. Convention date October 29th,
1g13. Patent’accepted October 6th, 1921.)

Relates to a cascade series of valves for hl&h frequency amplification in which cach gnd
circuit is tuned so as to obtain greater selectivity.

jo71. 1. Langmuir [British Thomson-Houston Company]. Wireless Receiving Apparatus.
(Brirish Patent 147148, July 7th, 1920. Convention date October 2qth, 1913. Patent
not yet accepted.

A similar arrangement to that outlined in precedmg abstract. Part of the series of valves
is used for H.F. amplification, one valve for rectifying and the remainder for L.F. amplifica-
tion. The gnd eircuits of the last valves are tuned to the group frequency of the signals,
jo7z. W. H. Eccles and F. W. Jordan. Thermionic Relays. (British Patent 148582, June

21st, 1918. Patent accepted August sth, 192z0.)

A thermionic relay or amplifier comprises a pair or an even number of valves connected in
cascade by resistances, with a return connection o that the magnified P.D. along a resistance
in the anode circuit of the last valve is communicated to the grid of the first to obtain further
amplification by retroaction. (See Rapro Review, 1, pp. 143—146, December, 1g1g, for
further description of this apparatus.)
j073. H. L. Crowther. Transformers, (British Patent 148679, June z7th, 1919. Patent

accepted August 5th, 1920.)

Relates to high-frequency inter-valve transformers having the primary and secondary wound
as twin wires in the form of two flat coils. The relative position of the coils can be varied tor
tuning purposes.
i074. Siemens and Halske Akt. Gesellschaft. Thermionic Amplifiers, (Brivish Patent

146353, July 2nd, 1920, Convention date July 7th, 1916, Patent accepted October
qrd, rgz21.

Relates tu-g;he :Larthing of suitable points of a cascade amplifier to stop howling.

3075. L. N. Brillouin. Rectificr. (French Patent 507761, October rgth, 1g17. Published
¢« September 23rd, 1920.)

The amplifier iz intended for use in telephone installations or for wireless telegraphy. A
number of tubes are employed having a filament heated by an electric current and plate and
grid electrodes. Between the plate electrode of one tube and the grid electrode of the next

tube is interposed a transformer in which the primary winding is emploved to form part of
the secondary winding.

jo076. Société Frangaise pour I’Exploitation des procédés Thomson-Houston. Valve Amplifier.
(French Parent 5o976g, February 1oth, 1gzo. Published November 1gth, 1920.) Also
General Electric Company. (Britesb Patent 151345, June 2oth, 191g9. Patent
accepted September 20th, 1920.)

A number of electric valve ampllﬁers are arranged in cascade and have a shunt connection
from the plate to the filament, consisting of a condenser in series with a tuned circuit, the
potential differences across the tuned circuit being applied to the grid and filament of the
succeeding valve.

jo77. General Electric Company, U.S.A. [British Thomson-Houston Company]. Thermionic
Valve Amplifiers. (British Patent 150415, May 29th, 1919. Patent accepted August

joth, 1920,
In a cascade arrangement of thermionic amplifying valves, filters are provided in the

* Rapro Review Abstract No. 83, December, 19149.
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anode supply circuits to minimise low-frequency disturbances, and the last valve of the series
is tuned to pick out the second harmonic of the original input frequency in order to reduce
the tendency of the whole amplifier to generate oscillations by retroaction.

3078, J. Erskine-Murray. Amplifiers. (British Patent 152086, July 3rd, 1g910. Patent
accepted October 4th, 1g20.)
In a multi-stage transformer-coupled L.F. amplifier, the valve characteristics and the anode
voltages are graduated throughout the amplifier. The first valve has the lowest voltage.

je79. B. 8. Gossling [General Electric Company, London]. Electric Current Amplifiers.
(Brirish Patest 155328, August 14th, 1919.
Patent arcepted Dccemher 14th, |gzn] ~ala

A cascade ampllﬁer using resistance mupiings only. |
Separate H.T. batteries may be used for each, valve, o '-|EE

or a common battery may be Emplu}*ed One
arrangement of the latter scheme is indicated in a T

Fig.5. Inths dlagrarn LL represent turrmtallmmng
devices, such as iron wire resistances, or low-imped-
ance two-electrode thermionic valves worked above
the saturation point. All the current-limiting
devices should have the same saturation current. Fic. .
Other modifications are also described.

jo80. J. Engl, J. Massolle and H. Vogt. Sound Reproduction. [Brensh Patent 157436,
January 1oth, 1921. Convention date July 25th, 1g1g. Patent not yet a:r.:epl:ed 3
Relates to apparatus in which the sound is reproduced electrically by photo-electric cell,
microphone or telephone in combination with a valve amplifier.

1081. Gesellschaft fiir drahtlose Telegraphie. Thermuonic Relays. (Briish Patent 145630,
June joth, i1g20. Convention date November 16th, 1915, Patent accepted Sep-
tember 1st, 1921,  Engineer, 132, p. 387, October }fth 1g21—Abstract.)

The inter- vnlve transformers of a cascade amplifier are provided with a metal sheathing

{e-g. of copper).

jo8z. Siemens and Halske Akt. Gesellschafl. Relays. (British Patent 145777, July znd,
192z0. Convention date October zg5th, 1g16. Patent accepted Aprl z1st, 1921.)

Relates to screening of cascade amplifiers to reduce whistling or howling.

1087 Gesellschaft fiir drahtlose Telegraphie. Wireless Receiving Apparatus. (British
Patent 14?3‘:}, July gth, 1920. Convention date July z2nd, 1918, Patent not yet
accepted. )

Relates to a multi-stage H.F. amplifier with filtering circuits between the valves.

j084. Gesellschaft [fiir drahtlose Telegraphie. Thermionic Valve Amplifiers. (Broush

Patent 148183, July gth, rg20. Convention date November 16th, 1915. Patent not
yet accepted.)

Relates to the screening of inter-valve transformers of a cascade amplifier,

j085. W. Ison. Ex-military Wircless Apparatus, (Everyday Science, 3, pp. 163—1635,
July, 1921.)
Circuit diagrams are given of the C Mark III., C Mark IV., and A Mark IV. amplifiers.

3086. R.Evans. Sound and Voice Magnificrs. (Sea, Land and Air, 4, pp. 154—156, May 1st,
1921.)
3087. N. H. Edes. The Design of High-frequency Resistance Amplifiers. (W 'ireless World,
9, pp. 233—237, July gth, 1921.)
A paper read before the Wireless Society of London. (See Rapio Review, 2, p. 481,
September, 1921, for Abstract.)

3088. A. A. C. Swinton. A Universal Amplifier Suitable for all Wavelengths, (Wireless
World, g, pp. 198—204, June 25th, 1921.)
A paper read before the Wireless Society of London describing a six and a two-valve amplifier
with interchangeable inter-valve transformers described to the author by H. H. T. Burbury.
Construction details are supplied. The discussion which followed the paper is included.
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3089. E. Hoghton and Portholme Aircraft Co., Ltd. Wireless Receiving Systems. (British
Patent 163810, February 26th, 1920, Patent.accepted May 26th, 1921.)
In a high- frequency amplifier for wireless reception, one side of a variable condenser of
very small capacity is connected to the grid of the first valve, whilst the other side is con-
nected to the grid of the last H.F. amplifying valve.

jog90. Néw Amplifying Apparatus‘. {Radi-:;r Nru-s, 2, p. 277, November, 1922.)
An illustrated description with circuit d:agramg of apparatus manufactured by A. H.
Grebe & Co.. Ine.

3ocgi. Soeiété Frangaise pour I"Exploitation des Procédés Thomson-Houston. Valve Amplifier.
{French Patent 509843, February 12th, 1920. Published November 20th, 1920.)

A number of valve amplifiers are arranged in cascade and filters are arranged in the anode
supply circuits to minimise low-frequency disturbances. The last valve of the series is tuned
to pick out the second harmonic of the original frequency so as to reduce the tendency uf the
whole arrangement to generate oscillations by retroaction.

See also British Patent 150415 (Rapio REview Abstract No. j077).

3092, Marconi's Wireless Telegraph Co., Ltd. Receiving Apparatus, (French Patent 512780,
March 3oth, 192n. Published January jist, 1g21.)

The thermionic receiver is particularly adapted for the reception of short wavelengths,
though it is stable over a large range. A flat characteristic is obtained by linking a cascade
series of valves by means of air core transformers,

See also H. J. Round ( Brirish Patent 149433, and Rapio Review Abstract No. jo32).

3093, L. M. Hull. Measurements on Audio-frequency Amplifiers. (Wireless Age, 8, pp. 12—
16, June, 1921. Science Abstracts, 248, p. 415, Abstract No. 847, August 31st, 1921—
Abstract.)

This paper gives the results of a series of measurements of the voltage amplification of
audio-frequency amplifiers of various types. The amplifiers dealt with were (1) a two-stage
transformer-coupled amplifier with iron core transformers ; (2) a two-stage amplifier with
air-core transformers ; (1) a four-stage resistance-coupled amplifier.

1094. H.de A. Donisthorpe. A Simple Form of Low-frequency Amplifier. (Model Engineer,
45, p- 185, September 1st, 1921.)

j0g95. M.Latour. Relay. (French Patent 512295, April 15th, 1916. Published January 19th
1G21.)

The specification describes a method of amplifying high-frequency currents, such as are
used in wireless telegraphy or telephony, by vacuum tube relays in combination with iron
core transformers, To prevent arcing in the tubes the potentials of certain parts are fixed
by connecting them to points on the supply battery.

For further particulars see Brirsh Patert 127318,

j096. A New _Inter-tube Audio-frequency Amplifying Transformer. (Wireless Age, 8,
PP- 17—18, July, 1921.)
A short description giving details of a low-frequency inter-valve transformer manufactured
by the Radio Corporation of America.

j097. F. J. Rumlord. Detector and Three-stage Radio-frequency Amplifier. (Wireless
Age, 8, pp. 25 1g21.)
Gives constructional details.

j0g98. A. Reisner. A Transformer-coupled Radio-frequency Amplifier. (Hireless Age, 8.
pp. 26—27, September, 1921.)

1099. 8. Burdett. Two-stage Radio-frequency Amplifier. [Wireless Age, 8, pp. 27—30,
September, 1921.)
q100. E. H. Armstrong A New System of Short-wave Amplification. (Proceedings of the
Insttute of Radio Engineers, g, pp. 3—=27, February, 1921. Sea, Land and Air, 4,
Pp- 4b2—470, 5:ptemh¢r Ist, 1021.)
The problem of receiving weak stgnala of short wavelength is of |mpn-rtan¢e in direction
finding where loop antenna are very often used. After discussing eritically the old methods
of attacking this problem the author describes a method of reception developed by the Signal

M 2
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Corps of the American Army. This scheme is shown diagrammatically in Fig. 6. Here
LC represents the usual tuned circuit; H a separate heterodyne and D, a detector.
The beats between the received signals and the heterodyne
are arranged to be of ultra-audio or radio-frequency and after
’3 rectification by D, are amplified by A as such. The amplified

signals are then modulated at an audio-frequency by M and
et = H— the resulting oscillations rectified by D, and received in T.

i + . ”'F "% Complete triode circuits of the types of H.F. amplifiers,
Ly = which have been used successfully with this method are given.
=% (See also Rapio Review Abstract No. 1668, Aprnl, 1921.)

Fia. 6. In the discussion of the paper, a lengthy theoretical con-

sideration of the subject is contributed by A. 5. Blatterman.

q101, The Construction of a Frame Aerial Receiving Set. {L'Ei.mriﬂ:'fi pour Tous, 3, pp-
253—257, September joth, 1g921.)

ji102. E. O. Hulburt. The Detecting Efficiency of the Resistance Capacity Coupled Electron
Tube Amplifier. (Physscal Review, 18, pp. 165—177, September, 1g921; p. 140,

August, 1gz1—Abstract.)
Theoretical formulz are derived and compared with results of measurements made by using
a condenser potential divider to vary the high-frequency input voltage and a sensitive galvano-
, meter to measure the rectified high-frequency component outpur plate current. Satisfactory
agreement was found and the effect of a third tube was determined experimentally. Curves
are also given comparing the detecting efficiency of resistance coupled and tuned transformer-

coupled amplifiers,

3103. €. A. Hoxie [General Electric Company]. Amplifying System. (U.S. Parent 1382914,
May roth, 1gzc. Patent granted June 28th, 1921.)

A multi-stage amplifier designed to avoid undesirable production of oscillatory currents in
cascade amplification and to be highly selective of a particular frequency without producing
an appreciable amplification of currents of other frequencies. The different stages of the
amplifier have substantially no electrostatic coupling and are shielded to entirely prevent
any feed-back action from an output circuit to the input circuit of a preceding stage.
j104. 8. E. Adalr [International Radio I

Telegraph Company]. ﬁ.mpliﬁe;.

(U.S. Patent 1383275, August 14t

1919, Patent grant::d July 5th; : £

1921.) T‘

g 'r't

paralisation due to the production of g
negative charges on the grids of the Fic. 7.
tubes. In this amplifier the vacuum 1 i
tubesin the several stages are connected in one branch of a series of Wheatstone bridge
circuits, as indicated in Fig. 7.
j1o5. M. C. A. Latour. Amplifying Apparatus. (U.8. Patent 1382738, June 8th, 1913.
December, 1919.)
j106. H. C. Harrold. Thermionic Valves and their Applic;tiun to Wireless Telegraphy.

Signal, 1, pp. 1 uly ; pp. g—13, August, 1g21. _

A mit;ﬁﬂuatiiuﬂ EIP thmsjuf articles rl:fe:r::d to In Abstract No. 1667, April, 1g21.

3107. G. A. Mathieu. Thermionic Valve Amplifying Apparatus. (British Patent 166913,
May 3rd, 1920. Patent accepted August 4th, 1921.

Amplifier designed to be free from
Patent granted June 26th, 1921.)
Relates to the design of inter-valve transformers for multi-stage amplifiers.

"

—T

|
T

oscillation disturbances which result in
producing howling, and is also free from

Amplifving apparatus constructed to eliminate objectionable noises due to the setting up
of nan‘;ﬁlaﬁun‘i. ° Sec corresponding British Patent 127318, Rapto REviEw Abstract No. 83,
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j1o8. Arthur Haddock [Western Electric Company, Ine.]. Vacuum Tube Circuits. (.85,
Patent 1396745, May 1g9th, 1919. Patent granted November 15th, 1921.)

This patent relates to a multi-stage amplifier. Switching means are provided for varying

the number of effective tubes between the input and output circuit of the amplifier and also

for regulating the potential between the incoming line and one of the tubes. The object of

the circuit is to vary the amplification to any desired degree between the input circuit and the
output circuit.

3109. L. De Forest [De Forest Radio Telephone and Telegraph Company].  Selective Audion
Amplifier. (U.8. Patent 1397575, April gth, 1915. Patent granted November 22nd,
1921.)
This patent deseribes a vacuum tube amplifier having in its output circuit a plurality of
oscillating circuits associated therewith te amplify impressed currents of certain input fre-
quencies to a greater degree than impressed currents of other frequencies.

jrro. W, Schottky, Hard Valve Amplifiers. Part 3. Multiple Grid Valves. (Fabrbuch
Zeitschrift g':.:'r drabtlose Telegraphie, 16, pp. 344—371, November, 1g20.)

A very full abstract by Alberti of Schottky's paper in Archiv fur Elekirotechnik, 8,
pp- 1—31, 299—128, 1914. . _ _

This part deals exclusively with valves having two grids between the filament and anode.
The theory is discussed and experimental characteristics given for various types of double
grid valves.* .
(4) MiscELLANEOUS APPLICATIONS OF AMPLIFIERS,

jit1. On the Use of Amplifiers on Submarine Cables. (Annales des Postes, Télégrapbes et
Téléphones, 10, p. 316, June, 1921.)
A brief note with regard to researches carried out by the French Postal Telegraph Adminis-
tration. '

3112, K. Hoplner. Amplifiers in Telephone Cables. (Telegraphen- und Fernsprech-Technik,
9, pp- 126—i12g, October; pp. 139—141, November, tg20. Annales des Postes,
Telégraphes et Teéléphones, 10, pp. 346—1355, June, 1g20—Abstract.)

3113. V. H. Laughter. A Method of Producing Musical or Other Suitable Notes. , (Radio
News, z, p. 163, December, 1920.)
3114. The Installation of Amplifiers on the Brest-Dakar Cable. (Annales des Postes, Télé-
graphes et Telepbones, 10, pp. 491—492, September, 1921.)
3115, Long-distance Telephony in France. (Annales des Postes, Télégraphes et Téléphones,
10, Pp. 492—500, September, 1921.)
(5) anp (8) MicroPHONIC, ETC., AMPLIFIERS ; POWER AMPLIFIERS.

3116. D, Reichinstein. Reinforcing Direct Currents. (Brirish Patent 159499, January 21st,
1921. Convention date February 25th, 1920, Patent not yet accepted.)
Relates to a combination of electrolytic cell and commutator so that the polarisation E.MLF.
reinforces the feeble rectified current in a radio receiver.

3117. D. McLennan [Creed & Company]. Electric Relays. (Brissh Patent 150025, May
i4th, 1919. Patent accepted August 16th, 1920.) .
A microphone relay.
3118, G. Gatis. Crystal Amplifier. (Radio News, 3, pp. 17 and 70, July, 1921.)
Describes an arrangement of a multi-stage amplifier using erystal detectors in place of
valves to perform the amplification,

3119. Gesellschalt [iir drahtlose Telegraphie. Producing Electric Oscillations. (Britsh
Patent 147431, July 7th, 1920, Convention date December 3i1st, 1915. Patent
accepted September 15th, 15.]2.1&) _ o s

High-frequency oscillations are produced in the output circuit of a thermionic valve con-
taining conducting gas, by supplying oscillations of the required frequency but of small
amplitude to its input circuit.

* Sce Rapio Review Abstracts Nos. 235, March, 1920, and 3057 in this issue for references
to previous parts.
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(J.) Subsidiary Wireless Apparatus.
(1) Power Svepry ; H.T. Barreries, ETc.

3120, K. Sechmidt. Generators for Wireless Telegraphy. (Elektrotechnische Zeitschrift, 42,
PP: 245—249, March 17th ; pp. 280—284, March 25th, 1921. Revue Génerale de I' Blec.
tricité, g, p. 1670, May 21st, 1921.)

A general summary of the general:urs both for D.C. and A.C. used in various systems of
wireless telegraphy. Most consideration is given to alternators for about 500 cycles per
second, the various types being discussed. Iron loss curves are given for different thicknesses
of lﬂn'l.lﬂﬂtil:rn at vanous frequencies. Photographs and particulars are given of small units
intended for aircraft wireless, also of petrol-clectric sets designed by the author who is the
chicf engineer of the Lorenz Company. In the section on radie-frequency alternators there
are vague references to a greatly improved system of frequency transformation devised by
the author but no details are given.

31z1. E. F. Huth. Portable Electrical Machine. (German Patent 315727, May 11th, 1918.)
A portable electric generator for use in wireless telegraphy. The instrument is :arncd by
means of shoulder straps and is worked by hand.

jizz. E. F. Huth, Inductor Alternators. (British Patent 148320, July oth, 1920, Con-
vention date February 1st, 1g16. Patent accepted July 14th, 1921.)

The exciter an inductor alternator for use for supplying W.T. .apparatus on airecraft is
increased in size so as to enable it to supply the lamps, searchlight, etc., on the machine,
Alternatively such circuits may be fed from a special commutator winding included in the
slots of the main alternator.

3123. H. G. Wheeler, Balance of High-speed Electric Dynamos and Mutul‘:s (Electrician,
87, pp. 136—138, July zgth, 1921.)
3124. M. Héroux. On the Use of Alternating Current for Lighting Valv® Filaments. (La
Nature, 49(2), Supplement pp. 119—120, October 15th, 1921.)
A circuit diagram is given for this purpose, the main feature being the use of a potentio-
meter across the valve filament, the slider being connected in the grid circuit.

3125. A. H. Lynch. Is the Sturagc Battery to be Replaced as a Source of Auxiliary Power
for Manine Radio ¢ (Radio News, 1, p. 280, October, 1921.)
Describes and illustrates a petrol-driven auxlhar}- set for use on shipboard.

3126. K.Schmidt. D.C. and A.C. Generators for Wireless Telegraphy. ( Fabrbuch Zeitschrift
fiir drabilose Telegrapbie, 18, pp. 2—28, July, 1921.)

A general review of the various types of ma:hmes ape::lal.ly employed in radiotelegraphy
with special reference to some of telephonic frequen cies designed by the author for the Lorenz
Company. Photographs, sections and characteristic curves are given for some of these
machines,

(2] anp (3) Transrormers anp Power REecTiFiErs.

3127, Gesellschaft fiir drahtlose Telegraphie. H!gh-frequen cy Power Transformers. (British
Patent 147754, July Sth, 1920, Convention date July zgth, 1915, Patent accepted

May 1z2th, 1921.

3128, C. H. Thordarson. Electrical Transformer. (U.S8. Patent 1378151, November 6th,
1916, - Patent granted May 17th, 1921.)

3129. E, F. Huth., Wireless Signalling Arrangements. (British Patent 149198, July rath,
1920. Convention date October 13th, 1917. Patent not yet accepted.)

The same thermionic valve is armnged to be used either for transmitting or receiving.

A commutater arrangement is provided, by which the aerial may be coupled with the plate

circuit for transmitting or with the grid circuit for receiving.

7130. L. M. Clement [Western Electric Company|. Oscillation Generating System. (.S,
Fatent 1395392, September 3oth, 1918, Patent granted November 1st, 1921.)

The object of this invention i1s to 'prn:wu:lr: a vacuum transmitter with means fm* varying the

frequency of the oscillator and simultaneously to automatically provide the proper plate

coupling and feed-back coupling for any particular frequency at which the oscillator is set to
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operate. A form of wave change switch is employed which cuts in contacts to vary the
inductances in the plate circuit and likewise to change the capacity between the grid and
cathode circuit of vacuum tube,

(4¢) Power RecTiFiERS, ETC.

3131, J. Kremenezky. .Electrolytic Valves. (British Patent 150958, Scpt:mbc: gth, 1gzo.
Convention date March 14th, 1918. Patent not yet accepted.)
Relates to the construction of an electrolvtic rectifying valve,

3132. Société des Ateliers de Constructions Electriques du Nord et de I’Est. Electric Rectifier.
(British Patent 158237, January 1oth, 19z1. Convention date December 13th, 1gi8.

Patent not yet accepted.)

3133. General Electric Company, U.S.A. [British Thomson-Houston Company]. Thermionic
Valves. (British Patent 158458, January 1gth, 1920. Patent accepted February 1oth.
1g21.)

The rectifying valve has an anode and an incandescent tungsten cathode in a flling con-
sigting mostly of helium.

3134. J. Slepian and E. Justin [Metropolitan-Vickers Electrical Company]. Electrolytic
Rectifier. (British Patent 155579, December 2nd, 1920, Convention date Decem-
ber gth, 1919. Patent not yet accepted.)

31315. Naamlooze Vennootschap Philips® Gloeilampenfabrieken. Thermionic Valve Rectifiers.
(British Patemt 154872, May 8th, 1920. Convention date December znd, 191g.
Patent accepted May sth, rg21.)

All the electrodes of the rectifier are in the form of filaments so that if one is burnt out it
can subsequently be used as an anode.

3136, General Eleetric Company, U.S.A. [British Thomson-Houston Company]. Electric
Discharge Apparatus, (Brigsh Patemt 1526094, March 4th, 1916, Patent accepted

October 28th, 1920.)
Relates to rectifying and similar apparatus in which the cathode is maintained incandes-

cent by an are discharge inside the tube, which is filled with mercury or similar vapour, or
with an inert gas.
3137. Slemens-Schuckertwerke. Rectifiers. (British Patent 145029, June 14th, 1420.

Convention date May 15th, 191g. Patent accepted February 3rd, 1g921.)
An addition to British Patent 142465 * relating to the use of A.C. 0of 500 to 5,000 ~, and

to the heating of the valve filament from the same A.C. source.

3138. Société Frangaise pour 1'Exploitation des procédés Thomson-Houston. Rectifier
(French Patemt 507198, December gth, 191g. Published September 7th, 1920.)

The rectifier has a current and pressure range similar to those of mercury vapour rectifiers.

It consists of a glass envelope containing a heated refractory cathode, and one or more anodes

of large heat-dissipating capacity. The glass envelope contains an inert gas such as nitrogen,

argon or neon. Sece also Brinsh Parent 5557/ 1915,
3139. J. F. G. P. Harimann. Rectifier for Alternating Current. (French Patert soBggb,
March zoth, 191g. Published October 28th, 1920,  Brinsh Patenr 130916, April 1gth,
191g. Convention date November 14th, 1918, Patent accepted August 14th, 1919.)
The patent is based on a corresponding Danish patent, and deseribes a rectifier for alter-
nating current of the mercury jet type.

3140. Siemens-Schuckertwerke. Rectifying Apparatus. (British Patent 145423, June 17th,
1g2z0. Convention date October 23rd, 1915. Patent accepted September 15th, 1921.

3141. Brown, Boveri et Cie. Akt. Gesellschaft. Converting Electric Currents. (British
Patent 151612, September 22nd, 1920, Convention date September 2znd, 1g919.
Patent not yet accepted.)

Rectifier apparatus.

e e —————

* Ranto Review Abstract No. 8og, September, 1g20.
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3142. General Electric Company, U.S.A. [British Thomson-Houston Company|. Electric
Discharge Devices. (Britishk Patemt 157041, March 4th, 1gi6. Patent accepted
January zoth, 1921.)

The cathode of a rectifier 13 maintained incandescent by the discharge itself.

3143. Siemens-Schuckertwerke. Rectifiers. (Briish Patent 145431, June z1st, 1920. Con-
vention date June 1oth, 1916, Patent accepted November 4th, 1g920.)

1144. Siemens-Schuckertwerke. Rectifier. (British Patent 145677, Juné joth, 1920. Con-
vention date October 29th, 1915, Patent accepted September joth, 1921.)

3145. A. W. Hull [British Thomson-Houston Company]. Converting Electric Currents,
(Britssh Patent 148129, July gth, 1gzo. Convention date December 22nd, 1g15.
Patent accepted September 22nd, 1g21.)

A constant potential direct current is ‘obtained from a variable voltage source by means of

series and shunt devices which offer respectively high and low impedances to the alternating
components of the current.

3146. Brown Boveri et Cie. Akt. Gesellschaft. Rectifiers. (British Patent 163686, April 4th,
1g2t1. Convention date May 15th, 1g20. Patent not yet accepted.)

3147. D. R. Clemons. A New Device to obtain A.C. from a D.C. Source. (Radio News, 2,
p- 771, May, 1921.)
A rotary variable resistance arrangement.
3148. R. Vallette. Converting Electric Currents. (British Patent 164721, May 2nd, 1921.
Convention date June 2oth, 1920. Patent not yet accepted.
Alternating currents are rectified by means of a thermionic valve in series with a condenser.
The alternating current serves to heat the valve filament through a transformer. The alter-

nating current may be supplied to the valve either directly or through a transformer. A
condenser is placed in shunt with the direct current supply terminals.

3149. W. J. L. Chinn, Rectifier. (French Paremt 512527, March 2gth, 1920, Published
January 25th, 1921.)
This specification describes a mercury vapour rectifier.

j150. Siemens Schuckertwerke. Rectifiers. (Fremch Patemt grzgi8, March 29th, 1g20.
Published January 24th, 1920.)
This specification describes a high-tension rectifier for alternating currents,

j151. Siemens Schuckertwerke. Rectifiers. (Frenmchk Patet 12517, March 29th, 1920,
. Published January 25th, 1920.)

This speclﬁcatmn describes a high-tension rectifier for altcrnatmg currents,

1152, A New Rectifier Scheme. (0.5.7., g, pp. 23—24, September, 1921.)
Describes an electrolytic rectifier with shding condensers,

1153. T. W. Benson. Construction of a Synchronous Rectifier. (W ireless Age, 8, pp. 22—
23, April, 1921.)

3154. W. T. Birdsall [Westinghouse Lamp Company]. Vacuum Rectifier. (U.S. Patent
1388793, January sth, 1g17. Patent granted August 23rd, 1g921.)

A vacuum type converter wherein the discharge is not dependent upon an auxiliary heat-
ing current through a filamentary cathode. The discharge is maintained by virtue of electron
emission and operates in the absence of auxiliary means for maintaining one er more elec-
trodes at an electron-emitting temperature. The apparatus comprises two filamentary
electrodes, means for supplying either a direct or alternating current across the electrodes and
means for initially passing a heating current through each of the electrodes until they are

brought to an electron-emitting temperature,
3155. H. H. Smith. The Hulbert Transrectiformer. (Radio News, 3, p. 204, October,
195 (5) CuokE CorLs AND PROTECTIVE APPARATUS.
3156, G. Faccioli and H. G. Brinton. High-frequency Absorbers, (General Electric Review,
24, PP- 444—454, May ; pp. 656—658, July, 1921.)
The article discusses the effect of resistance in series with a condenser for use as a ** high-
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frequency absorber,” It is shown that such an absorber is a valuable adjunct to a lightning
arrester for protection against transient disturbances which are of too low a voltage to spark
over the arrester but which would otherwise be dangerous on account of their steep wave-

front. The second part of the article discusses the similar case of resistance and inductance
In series,

3157. J. Bethenod. On the Design of Filters and Choke Coils. (Radioélectricité, 1, pp. 629
—632, June; 2, p. 11, July, 1921. Annales des Postes, Télégraphes et Telephones, 10
pp- §1o—s5i8, Septemher, 1921.)

A mathematical discussion of the design of iron core choke coils and protective devices used
for ntappmg the passage of hlgh—frequenc}r currents in the circuit. Two cases are considered :
(r) given the dimensions of the iron core to determine the number of turns which will produce
the maximum self-inductance when a given steady continuous current is flowing through the
winding ; and (2) given the dimensions of the iron core and the number of turns on the wind-
ing to determine the air gap which will give the maximum self-inductance when a given
continuous current is traversing the winding.

3158. 5. Edgar. A Common Cause of Induction from the Ship’s Dynamo and its Remedy.
(Radio News, 3, p. 286, October, 1921.)

(6) TeLerHOoNES, AND TELEPHONE TRANSFORMERS.

3159. 8. Hookly. Telephone Receivers and Transmitters. (Brirssh Patemt 161241, Decem-
ber zgth, 1919. Patent accepted March 2qth, 1921.)
Relates to constructional details of telephones and microphones.

3160, V. F. Feeny [Magnavox Company|. Telephone Transmitters. (British Patent 161277,
January 6th, 1920. Patent accepted March 6th, 1921.).
Relates to a transmitter in which both sides of the dlaphragm are exposed to the sound
waves.

316, H. P. Rees. Telephone Receivers. (British Patent 150956, April 15th, 1920. Patent
accepted September 16th, 1920.)

_ Relates to receiving telephones having the windings tapped to adjust the number of turns

In circult.

3162, A. Johnsen and K. Rahbek. Electrostatic Attraction. (Electrical Industries, 21,
p. 658, May 2zg5th, 1921. Electrical Review, 88, p. 722, June 3rd, 1921.  Engineer, 131,
p- 597, June jrd, 1g9z21.)

An abstract of a lecture delivered before the Institution of Electrical Engineers. (Sce
Rapio REviEw, 2, p. 3713, July, 1921.) .

3163. A. A. Campbell Swinton. The Johnsen-Rahbek Electrostatic Loud-speaking Telephone
and Relay. (Elecirical Review, 88, p. 710, June 3rd, 1921.)
Discussion re matter referred to in Abstract No. 3162, and pointing out prior discovery of
the phenomenon by Elisha Gray.

3164. Electrostatic Adhesion. (Electrical Review, 88, p. 721, June 3rd, 1921, Also pp. 744—
745, June roth, 1g921.)
Extracts from an article by W. H. Preece in the Telegraphic Fournal of September 1st, 1877,
dealing with experiments of Elisha Gray ; also from same journal of April 1st, 1879, describing
Edison's telephone receiver. (See Rapro Review Abstracts Nos, 3162 and 3163.)

3165. The Johnsen-Rahbek Effect. (Enmgineer, 131, p. 614, June 1oth, 1921. The Times
Engineering Supplement, 17, No. 560, p. 197, June, 1921.  La Nature, 49(2), pp. 87—388,
August 6th, 1g21—Abstract. Engineering, 111, pp. 685—686, June jrd, 1g21. Nature,
107, P- 4319, Jum: znd, rgz1—Abstract. Radio N:mwv, 4, PP- 132—133,Auguat 1921—
Abstract. Radio Rﬂ'l.ﬂl'., 2, p. 173, July, rgz1—Abstract. Radto News, 1, p. 286,
October, 1gz1—Abstract.)

A summary of the comments made about this effect (Rapto Review Abstracts Nos. ji6z,
3163, 3164.)
3166. R. Appleyard. Retentive Force and a Tale of a Tub. (Electrical Review, 88, p. 748,
June 1oth, 1921 ; also The Times, No. 42733, p. 5, May joth, 1921.)
Further correspondence with reference to Johnsen and Rahbek’s telephone, the author's
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experiments, Edison's telephone receiver and Elisha Gray's experiments. (See also Rapio

Review Abstracts 3162, 3163, 3164, 316§, 3179, in this issue.)

3167. W.F. Barrett. A New Electric Device. (The Times, No. 42734, p. 6, May 31st, 1921.)

Correspondence re Johnsen and Rahbek’s electrostatic telephone, and some expenments
of the author made in 1880,

3168. C. Kearton and G. B. Rlley. Telephone Receivers. (British Patent 159776, Decems-
ber 1gth, 1919. Patent accepted March 1oth, 1921.)

j16g. Siemens and Halske. Telephones. (British Patent 1598g7, March gth, 1921. Con-
vention date March gth, 1920, Patent not yet accepted.)

A loud-speaking receiver also applicable to under-water signalling.
ji7c. Slemens and Halske., Telephones. (Brizsh Patent 159904, March toth, 1gz1. Con-

vention date March 1oth, 1gzo. Patent not yet accepted.)

Constructional details of a loud-speaking telephone.

3171. R. L. Murray [Telephone Manufacturing Company]. Telephenes. (British Patent
160243, December 13th, 1919. Patent accepted March 14th, 1921.)

3172. G. Seibt. Telephone Receiver. (British Patent 147153, July 7th, 1920, Convention
date March 1st, 1916. Patent not yet accepted.

A special construction for the pole pieces.

3173 The Magnavox Company. Telephone Transmitter. (French Patent 508443, January
15th, 1920. Published October 11th, 1920.)

The transmitter has both sides of the diaphragm exposed to sound and the plane of the
electrodes is oblique to that of the diaphragm, so that the transmitter operates in either a
vertical or horizental position.

See also British Patent 161277 (Rapio Review Abstract No. j160.)

3174. K. Rahbek and F. A. Johnsen. Telephonic Apparatus. (British Patent 146747,
September Gth, 1919. Patent accepted July 15th, 1920.) =

An addition to British Patent 144761, covering loud-speaking telephones of the type
described in Rapto Review, p. 373, July, 1921,

3175. K. Rahbek and F. A. Johnsen. Telephones. (Brirsh Patent 144761, March 6th, 1919.
Patent accepted June 7th, 1920.)

Relates to electrostatic loud-speaking telephones of the type described in Rapio Review,
2, p- 373, July, 1921.

3176. J. H. Dellinger. The Radio Work of the Department of Commerce. ((.5.7., 4,
pPp. 18—21, June, 1gz1.)

An account of the work of the U.5. Radio Inspection Service and the Bureau of Standards.
3177. J. Valasek. Piezo-electric and Allied Phenomena in Rochelle Salt.  (Physical Review,

17, pp. 475—481, April, 1921. Secience Abstracts, 24a, p. 448, Abstract No. 1152,
June joth, rgz1—Abstract.)

3178. P. R. Coursey. Loud-speaking Telephones—II. (Wireless World, g, pp. 225—228,
July gth; pp. 256—261, July 23rd; pp. 289—292, August 6th; pp. 311—314,
August zoth, 1921.)

A general consideration of electrostatic attraction effects and their application to sound
production culminating in a description of the apparatus of A, Johnsen and K. Rahbek.
317g. A. Johnsen and K. Rahbek. A New Electrostatic Phenomenon and its Applications.

(Elektroteknish Tidsskrift, 33, pp- 26g—272, November 25th, 1920}

A description of the electrostaric adhesion effects referred to on p. 377 of the July, 1921,
issue of the Rapro REview together with some of their applications (see also below).

3180, A. Gradenwitz. A New Phenomenon of Electrical Attraction. (Popular Science
Montbly, g9, p. 26, July, 1921.)

Deals with the Johnsen and Rahbek apparatus. (Sec Rapio REview Abstracts Nos. 3162,
3163, 3164, 3165, 3174, 3175. 3178 and 3179.)

3181. J. Corver. The Magnavox Loud-speaking Telephane Recewer. (Radio Niewws, 4,

Pp- 75—77, March, 1921.) . _ o
This American apparatus consists of a pot electromagnet in the eircular gap of which is the

moving coil carrying the speech current and fixed to the centre of the diaphragm.
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3182, The Electro-dynamic Receiver. (Radio News, 2, p. 434, Jenuary, 1921.)
An illustrated deseription of the Magnavox loud-speaking telephone.

3183. C.Stille. Telephone Receivers. (British Patent 1066g/1915, July 22nd, 1915. Addition to
British Patent-g644/1913, dated Aprnl 24th, 1g12.  Patent puhllshed _]uJ].r 1ith, 1gz1.)
A pneumatic relay arrangement operated by a telephone receiver.

3184. * The Phonetron.” (Radio News, 3, p. 13, July, 1921.)
A short note describing a new pattern of loud-speaking telephone.

1185. The Vocaloud. (Radio News, 3, p. 102, August, 1921.)
A short note describing and illustrating a new pattern of loud-speaking telephone.

7186, J. Brun. Telephone Receivers for Radio Purpoeses. (Radioélectricité, 2, pp. 6—11
July, 1921.)

Deacnptlﬂm are gwen of various pal:l:erna of telephune recelver.

3187. Loud-speaking Telephone Equlpmunt. (Sctence and Invention, g, p. 320, August, 1g21.
Electrical World, 78, p. 156, July 23rd, 1921.)
An illustration of a multiple horn loud-speaking apparatus mounted on a tower. The
energy of the amplification is said to be 10, An illustration and circuit diagram of the
valve amplifying apparatus are also given.

7188, P. R. Coursey. The Piezo-electric Properties of Rochelle Salt Cr}ra:alsi (Radse
Review, 2, pp. 480—481, September, 1921.)

3189. R. Atkinson. Operating Notes on Electrolytic Rectifiers. ((.5.T., 5, p. 27, September,
1g21.)

j1go. H. Marchand. The Magnavox., (La Nature, 49, pp. 252—254, October 15th, 1921—

Abstract.)
See Rapio Review Abstract No. 1178, November, 1920,

3191. €, T. Zahn, The High-frequenecy Impedance of Radio Telephone Receivers. (Physical
Review, 18, p. 150, August, 1921.)

An abstract of a paper read before the American Physical Society giving the results of
measurements on various types of head telephone receivers. It was found thart for all receivers
there was a critical frequency where the reactance changed sign and near which the resistance
was a maximum. This critical frequency varied between 8,000 and 50,000 cycles per second
the maximum values of resistance and capacity being of the order of 100,000 ohms.

(7) Materiars ror ConsTrRUcCTION OF RaADIO APPARATUS.

3192, B, Speed and C. W, Elmen. Magnetic Properties of Compressed Powdered [ron,
( Fournal aof the American Institute of Elecirical Engineers, 4o, pp. 5904—60g, July,
1921. Sectence Abstraces, 248, p. 432, Abstract No. 874, September joth, 1921—-
Abstract.)
Discusses the manufacture and measurement of the magnetic properties of cores constructed
of compressed powdered iron for use in inductances and transformers.

3193. G. B, Crouse and I. H. Mills. Receiving Panel. (U7.5. Patent 1370093, March 1oth,
1919. Patent granted March 1st, 1921.) .

1194. W, Steinhaus. Dielectric Losses in Colophonium, Wax, and Similar Materials. ( Fabr-
buch Zeitschrift frir drabtlose Telegraphie, 18, pp. 29—33, July, 1921, Science Abstracts,
248, pp. 463—464, Abstract No. 429, September joth, 1921—Abstract.)

3195. H. H. Poole. On the Electrical Conductivity of some Dielectrics. (Philosopbical
Magazine, 42, pp. 488—s501, October, 1921.)
A method 13 described of testing the conductivity by rectified high voltage currents. Results
are given for mica, glass, paraffin wax, sheliac and celluloid. '

3196, W. Steinhaus. The Dielectric Losses in PResin, Wax, and Similar Substances.
(Fabrbuch Zeitschrift fur drabdose Telegraphie und Telepbonie, 18, pp. 29—33, July,
1g21.)

Results of experiments made in 1516 under M. Wien to discover the cause of the great
losses in glass condensers made with specially good glass. The cause was found in the wax
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which was employed to prevent brush discharge from the edges of the electrodes. The losses
in various waxes were then determined by fnding the decrement of a condenser made up
with the matenal as dielectric.  In many materials the losses were found to increase very
rapidly with increasifg temperature until the melting point was reached, when the losses
fell to a very small value. Parafhn and ozokerite do not show this phenomenon.

3197. E. Sehott. High frequency Losses in Glass and some other Dielectrics. (Fabrbuch
Zeitschraft fiir drabilose Telegrapbie, 18, pp. 82—122, August, 1921.)

A very thumug]‘t investigation of the losses at radio fr-:qutncita in condensers made up
with various qualities of glass. Every care appears to have been taken to avoid experimental
errors. The loss expressed as an angle varies from 22-6 to 1-39 minutes in various qualities
of glass. ﬂpprnx:mate compositions of the glasses are gwen The losses are greatest in
those containing large _percentages of sodium and potassium. Some other dielectrics were
tried and the author gives the following table : glass 1-5' to 25’ (highest value 90”), quartz
(+4', good mica 0-6', reconstructed amber 18, presspahn about 100". The effects of varia-
tions of frequency and temperature were also investigated and curves are given of the results.

(g) Resistances ror Virve Circurrs, Evc.

3198, Société Frangaise pour I’Exploitation des procédés Thomson-Houston. Resistance.
(French Patent 509747, November gth, 1918, Published November 13th, 1920.)

The 3pec1ﬁcatmn describes a method of manufacturing hlgh reuatance units of constant
value. The resistance comprises a film of conducting material on the interior of an exhausted
glass tube. The film is produced by volatilising a metal within the tube. Wires are sealed
in the tube to form conhecting terminals.

31gg. F. Pellin and G. Pelletler. Electric Resistances. (British Patemt 165099, June 2nd,
1g21. Convention date June 22nd, 1920. Patent not yet accepted.

Non-inductive resistances of prcﬂctﬂmlncd value are prepared by depumtmg a thin layer
of metal on an insulating support by cathodic bombardment in a vacuum.

jzo0. P. H. Boucheron. Concerning Grid Leaks.” (Wireless dge, 8, p. 15, Apnl, 1921.)
Emphasises the importance of the proper resistance of the grid leak and sets out various
standardised values.

j201. A Constant Resistance Unit. (WWireless Age, 8, p. 32, July, 1921.)

The resistance unit described can be constructed for practically any value between 1 ochm
and 1 megohm. It consists of a thin film of platinum and gold deposited chemically on a strip
of clear mica.

{10) SrEep REcuraTing Arraratus vor H.F. Macuines.

3202. A Sensitive Governor for Electric Motors driving High-frequency Alternators.  (Zest-
schrift des Vereines deutsche Ingenieure, 65, p. 508, June 4th, 1g21.)
A short dezcription of a relay governing arrangement.

3203. Dornig and Kilhn. Speed Regulation of Motors driving Radio-frequency Alternators.
(Elektrotechnische Zeitschrift, 42, p. 1019, September 8th, 1921.)
Correspondence concerning priority in the development of t]'lr. frequency doubling trans-
former and of the centrifugal speed regulator.

3204. E.F. W, Alexanderson [General Electric Company]. System of Radio Communication.
(U.S. Patent 1400847, December j1st, 1918. Patent granted December 20th, 1921.)

This patent 5.|-mws a 5peed regulating mechanism for a hlgh-frequenc}r alternator Emp]g};gd
at the transmitter in.a radio system. The hlgh-frcquenc}r alternator shown in the drawings
is driven by a thn:e -phase electric motor supplied with power from a distribution system, and
a regulator relay is Emplu}red to control the power delivered to the shaft of the alternator.
The regulator comprises a tuned circuit energised by current derived from the hlgh-frequc“;}r
alternator. A rectifier is associated with the tuned circuit and delivers rectified current to
the ra:].a:,r for controlling the power to the motor. Various means are described for ﬂmplll'?'mg
the variations of energy acting upon the regulator relay whereby great sensitivity is obtained
to maintain constant the speed of the alternator.
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(r1) anp (12) AccessorikEs ror Rapio Circurrs,
3205. Gesellschaft fiir drahtlose Telegraphie.  Conductors for H.F. Currents. (British Patent
147447, July 7th, 1920. Convention date May 28th, 1919. Patent accepted April 7th,
1921.)
3206. A. K. Macrorie and H. Morris-Airey. Holders for Thermionic Valves. (British
Patent 162772, February 2nd, 1920. Patent accepted May 2nd, 1g21.)

3zo7. H. P. Doule [Connecticut Telephone and Electric Company]. Vacuum Tube Base.
(U.S. Patent 1374832, September 27th, 1919. Patent granted April 12th, 1921.)

3208. R. F. Gowens [De Forest Radio Telephone and Telegraph Company]. Inductance
Coil Mounting. (U.S. Parent 1365170, August 20th, 191g. Patent granted January
11th, 1g2r1.)

3209. R. M. Allen [Western Electric Company]. Mounting for Vacuum Tubes. (I7.85.
Patent 1401121, May 24th, 1918, Patent granted December 27th, 1921.)

This invention relates to a resilient support for vacuum tubes to reduce the effect of an
external vibration upon the structure of the tube.

(K.} Aerials and Earthing Systems.
(1) GENERAL.

3210. Société Frangaise pour I'Exploitation des proecédés Thomson-Houston. Aerials.
(French Patent 507653, December 23rd, 1919. Published September 21st, 1920.)
The aerial is of the type having horizontal wires and these are grounded thmugh addltlnn:-lf
vertical wires. The generator is an oscillating arc generator and the ground connections
comprise a wire network mounted a short distance above the earth. See also British Patent
144075 (Rapio Review Abstract No, 2037, July, 1921).

3z11. C. 8. Franklin. Aerials. (Britsh Patent 155330, August 14th, 1919. Patent accepted
December 14th, 1920.)
Relates to the tuning of a distant loop aerial by the use of a series of tight-coupled untuned
circuits hetween the distant aerial and the tuning station. Earthed screens are used between
the coupling transformers to prevent oscillations being set up on the connecting circuits.

3212. Gesellschaft fiir drahtlose Telegraphie. Wireless Transmitters. (British Patent
148180, July gth, 1g2c. Convention date November 6th, 1915, Patent not yet
accepted.)

A filtering circuit to eliminate harmonics from the transmitted waves.

3213. H. J. Round. Wireless Signalling. (British Patent 164506, March 11th, 1920. Patent
accepted June 13th, 1921. Engineering, 123, p. 81, July 15th, lgz:——ﬁl:ratract‘l
An arrangement for :ﬂunterhalnnclng autnmallraﬂ}r the variarions in the wavelepgth
of an aerial due to such causes as swinging in the wind during transmission,

3214. H, de A, Donisthorpe. Some Notes on Aerial and Earth Systems. (Model Engineer,
45, pp- 160—161, August 25th, 1921.)

3215. M. Buchbinder. The Effect of Counterpoise on Antenna Resistance. (Radio News, 3,
p. 197, Scptember, 1921.)

3216. C. M. Grabson. A Study of the Antenna System. ([Radin News, 1, p. 290, October,
1921.)

3217. H. J. Round [Radio Corporation of America]. Wireless Signalling Apparatus. (U.S

Patent 1 95987, March 24th, 1921. Patent granted November 1st, 1921.)

The ﬂl;h]m;t of this invention 1s to pmmde means whereby the wauelengrh of a radio trans-
mitter may be kept constant autematically. The antenna ecircuit and the closed oscillator
circuit of the transmitter is combined with a small rotating field motor comprising two wind-
ings. One wmdmg is connected in the closed circuit and the other winding in the antenna
circuit or in any circuit whose permd varies with that of the antenna. When the antenna is
exactly in tune with the closed circuit there will be no rotating field produced by the two
windings at right angles, but if the antenna increases its wavelength then the phase of the
antenna current will tend to produce a rotating field in one direction whereas if the antenna

"
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decreases its wavelength the rotating field will be in the other direction. The rotation of the
shaft of the armature of the rotating field motor controls a variometer, a variable condenser,
or other means for varying the period of the antenna. Thus when the antenna increases its
wavelength the variometer decreases it until there is no longer any rotating field and wvice
versa, so that the wavelength of the antenna 15 kept practically constant. The system is
intended for all types of sets such as a vacuum tube transmitter, an alternator, or an arc
transmitter.

(2) ELevatep Aeriavs.

3218. W. Reiss. The Directional Effect of the Marconi Bent Antenna, (Fabrbuck Zestschrift
fiir drabtlose Telegraphse, 17, pp. 2904—2qg, April, 1921, Scrence Abstraces, 248, p. 313,
_[unf: joth, 1921—Abstract.  Radioélectricité, 2, p. 3o, July, 1921—Abstract.}
Exp:t':m:nts were mad: at Lirz in Mrchlrnburg with two 1d:nr.|:al bent aerials arranged
back to back, i.e.; pointing in opposite directions. A valve transmitter was normally coupled
to one of th::m, but by means of a rotating switch this aerial was disconnected and the other
one connected in its stead in such a way that one aerial sent the signals and the other the
spaces. The adjustments were made so that 1'5 km away broadside-on a continuous dash
was heard. Observations at an end-on station 30 km away were then made at various wave-
lengths. Here also a continuous dash was received, although on inserting 15 ohms in one
aerial and thus reducing its current 5 per cent. the signals could be distinguished. The con-
clusion iz drawn that if there 12 any difference in the radiation in the two directions it does
not exceed 3 per cent.

3219. S. R. Winters. A Condenser Type Wireless Antenra. (Wireless Age, 8, pp. 11—14,
April; also p. 13, September, 1921. Technical Review, g, p. 158, June 7th, 1g21—
Abstract. Radioélectricité, 2, p. 13D, August, 1g21—Abstract.)

3220. General Electric Company, U.S.A. [British Thomson-Houston Company]. Aerial
Structures. (Briish Pareme 152422, July 14th, 1919. "Patent accepted October 14th,
1g21.)

Relates to means for thawing sleet and snow on aerial wires by the application of A.C.

heating current. The arrangements are particularly applicable to multiple aerials provided
with several ground connections.

3221, G. O. Squier. Aerials. (British Patenr 149917, August 3rd, 1920, Convention date
August jrd, 1grg. Patent not yet accepted.)
Covers the use of trees, etc., to form wireless aerials,

1222, Société Frangaise pour I'Exploitation des procédés Thomson-Houston. Aerials. (French
FPatent 512209, January 13th, 1g2o. Published January 18th, 1921.)
For thawmg sleet and 1ce from aenals, heating current is supphed thereto. An arrange-

ment for doing this is described. (See also British Patent 152422, Rapio REviEw Abstract
No. j220.)

3223. A. Hund. Formule for the Real and Effective Constants of a Horizontal Antenna.
(Fabrbuch Zeitschrift fur drabilose Telegraphbie, 17, p. 3149—368, Mav, 1921. Science
Abstracts, z4m, p. 364, Abstract No. 751, July joth, 1g21—Abstract.)

Develops the known formula: for the effective inductance and capacity of an aerial. Only
the simple case of a uniform horizontal antenna is considered,

q224. G W. Grauel. An Ideal Cage Antenna and Counterpoise Ground. (Wireless Age, 8§,
Pp- 25—26, July, 1921.)

3225. @. J, Smith. A Practical Cage Antenna. (#ireless Age, 8, pp. 26—27, July, 1921.)

3226, G. F. Patrick, Cage Aerials and Counterpoise Grounds. (Wireless Age, 8, p. 27, _]u.'i]r,
1921.) '

7227. M. L. Pupin and E. H. Armstrong. Multiple Antenna for Electrical Wave Transmis-
sion. (U.S. Patent 1388441, October 1st, 1915. Patent granted August 23rd, 1921.)

Multiple antenna for electrical wave transmission screened against the disturbing effects

of electrical impulses of short duration. A receiving antenna, of such high resistance as to

effectively screen the system against disturbing electromagnetic waves impressed upon the

conductor, is employed in inductive relation with a low-resistance antenna which serves as

a screen protecting the high-resistance antenna against electromagnetic pulses of short duration.
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7228, C. 8. Franklin [Radio Corporation of America]. Acrial System for Wireless Signalling.
(U.8. Patent 1370715, September joth, 1920, Patent granted March 8th, 1gz1.)
See corresponding Brinsh Patent 158927, Ravio Review Abstract No. 3231.

|:3; Loop or Colr AERiaLs,

3229. Soclété Frangaise Radio-électrique. (Brinish Patenr 146204, June 26th, 1g20. Cona
vention date November 3rd, 1916, Patent accepted July 28th, 1g21. Bretish Parent
148954, July i1cth, 1920, Convention date November jrd, 1916, Patent not yet
accepted.)

These two specifications are identical, and deal with coil aerials for reception or transmis-
sion having their turns arranged in groups which may be connected in series or in parallel so
as to tune the aerial to the wavelength employed. Capacities mav be distributed along the
turns of the aerial ro reduce its wavelength. The transformation ratio of the first trans
former of a hugh- frequenc}r amplifier used with the apparatus may be similarly varied,

A form of aerial consisting of two horizontal plates is also described.

j230. H. J. Round and G. M. Wright. Aerials for Directive Signalling. (Brirish Patent
149066, May 6th, 1g19. Patent accepted August 6th, lf;z.n.}

In erder to avoid accurate tuning of the aerials of the Bellini-Tosi type the mutual indue-
tance between the field and moving coils of the radiogoniometer is made as large as possible so
that the loops themselves can be aperiodic. The necessary tuning is effected in the circuit
of the moving coil of the radiogoniometer.

7211. C. 8. Franklin. Uni-directional Wireless Reception. (British Patenr 158927, Septem-
ber 24th, 1919. Patent accepted February 24th, 1921. Fabrbuch Zeitschrift fir
drabilose Telezraphie, 18, pp. 226—227, September, 1921—Abstract.)

Two or more uni-directional receiving systems of the type described in Briush Partents

24098 1914 and 5783/1915 are spaced a fraction of a wavelength apart in the direction of the
u:gnalt to be received. Gaullannns in these two systems are cnmhmed by suitable phasing
circuits with a common receiver., Each system is arranged to gnre a similar polar curve, and
the resulting curve obtained by cm'nhmmg the two systems is better than either taken
separately and gwes alrm:rs.t zero reception in one direction (behind the starmn} Example;
using four frame aerials in one plane, or four sets of two frame aerials at right angles in con-
junction with radiogoniometers are mentioned as particularly suitable for duplex working
as zero reception can be secured in six different directions.

1232. 0. S. Franklin, W. J. Picken, and J. G. Robb. Aerials for Wireless Reception. (Brirish
Patent 159003, November 17th, 1919. Patent accepted February 17th, 1921.)

A modification of the arrangements described in Rabpio REview Abstract No. 3231, con-
sisting of the addition of non-directive aerials to give more pronounced uni-directional results
when combined with the directive aerials,

3213. Gesellschaft fir drahtlose Telegraphie. Direction Finding Apparatus. (Brirish Patent
147755, July 8th, 1gz0. Convention date June 3rd, 1918, Pateut nat yet accepted.)

An addition to Britsh Patent 145629.  One or both ends of the receiving frame aerial or
amplifier may be earthed through condensers, or resistances, for increasing the enemgy
absorbed by the receiving apparatus.

1214. Société Francaise pour I'"Exploitation des procédés Thomson-Houston. Aerials. ( French
Patent gogiog, January gist, 1gzo. Published November 6th, 1g20.)

The receiving conductor for directive working consists of a coil havlng a large number of
turns of insulated wire placed over copper sheets or coils having low impedance. The coil
is mounted so as to be rotatable. (See also British Patent 127675, Rapio Review Abstract
No. 43, November, 1g919.)

7215. 5. R. Winters. The Resonance Wave-coil. (Radro News, 2z, p. 766 and 822—827,
May, 1g21.)

A description of the mode of operation of long helix coils for receiving wireless signals, with
illustrations of some apparatus used for this purpose at the U.S, Signal Corps Research
Laboratory.

3236. Recent Developments in Loop Aerials. (Radio News, 2, p. 775, May, 19z21.)

Describes various arrangements for screening receiving qup aerials including their use
buned in the ground.
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3237. R.E.Lecault. The Loop Aerial and its Application. (Science and Invention, g, pp. 152
—153, June, 1921.)
An illustrated description of some French loop aerial and amplifier installations.
1133 H. K. Sandell [Herbert 5. Mills]. Wireless Transmitting System. (U.S. Patent 1391853,
November 28th, 1919. Patent granted September 27th, 1921.)
A system employing a vacuum tube oscillator circuit having a loop antenna series connected
in the input circuit of the oscillator and rotatably mounted and another loop antenna in series
with the output circuit of the oscillator and arranged in proximity to the first-mentioned

Jeop. In the circuit illustrated in the patent the oscillator is modulated by a telephone

transmitter connected in the input circuit.

3239. F. A. Kolster. Apparatus for Transmitting Radiant Energy. (U.S8. Patent 1394560,
Novemper 27th, 1916. Patent granted October 25th, 1921.)

A transmitter comprising a closed radiating circuit including a coil inductance and a capacity
made up of large separated arcas and serving with the inductance as radiating elements.
The circuit is placed in oscillation by coupling a source of either damped or sustained energy to
the system modulated in accordance with the signals,

3240. W. H. F. Griffiths. Frame Acrial Reception. (Wircless World, g, pp. 195—197, June
25th, 1921.)
Some theoretical notes on reception with frame aerials,
3241. J. 0. Mauborgne and G. Hill. Transmitting Aerials. (British Patent 165038, June
16th, 1gzi. Convention date _Iune 16th, 1g20. Patent not yet accepted.)
Relates to arrangements of helixes or *' resonance coils "' for transmission apparatus.

3242. J. 0. Mauborgne and G. Hill. Resonance Wave-coil Antenne. (Science and Inven-
tion, 9, pp, 348 and 385, August : Fp 444 and 474, September, 1921.)
An illustrated descr:ptmn of the development of resonance wave-coil n:r:eiving antenne
with circuit diagrams of the amplifying apparatus used with them.

3243. A. A. Campbell Swinton. The Reception of Wireless Waves on a Shielded Frame
Aerial. (Philosophical Magazine, 42, pp. so2—3go6, October, 1921,  Electrical Review,
g, p 156, Seitern.ber gth, 1921—Abstract. Engineering, 112, p. 434, September
23rd, 1921—Abstract. Electrician, 87, p. 353, September 16th, 1921—Abstract,
Eﬂ.gfzsb Mechanic, 114, p. 120, September joth, 1g21—Abstract. Chemical News,
123, p. 189, October 7th, 1g21—Abstract.)
See Rapio REvIEw, 2, pp. §45—3547, October, 1gar.

3244. 8. R. Wintﬂ-ﬂ A New Type of Condenser Antenna., (Wireless Age, 8, pp. 11—14,

nl, 1gz1.)

D‘csmgea experiments carried out at the Bureau of Standards on an aerial consisting of
two parallel metallic plates arranged in either a horizontal or vertical ]:rlam-l:+ Photographs
and circuit diagrams are given of the arrangement of the apparatus. Expcrtm:nlal measure-
mgats of the resistance and directional properties (polar curves) are set out and it is concluded
that this type of antenna should be particularly promising both for the reception and trans-
mission of short waves,

3245. H. de A. Donisthorpe. An Efficient Frame Aerial System. (Model Engineer, 45,

PP- 335—1336, October 28th, 1921. )
Gives constructional details.

(4), (5) Anp (6) Buriep AERIALS ; AIRCRAFT AND SUBMARINE AERIALS,

3246. Peperkorn. Earth Antenna and their Use during the War in German East Africa,
Telegrapben- und Fernsprech-Technik, 10, pp. 36—41, April; pp. 55—60, May, 1g21.
Fabrbuch Zeischrift fir drabifose Telegrapbie, 17, pp. 300—305, Aprl, 1921—Abstract.
Elektrotechnische Zeitschrift, 42, pp. 440—441, April 28th, 1g21—Abstract. Radio-
électricité, 1, p. 139D, June; and p. 19D, Eeptcmbtr,, [gtl—ﬁhstract}

An interesting account of the successful use of long horizontal wires suspended a few feet
above the ground. When oscillating at their fundamental there was little directive effect,
but if made longer so that the signal wave was a harmonic of the a-:rml wire the directive
action was very pronounced and enabled interference from other stations to be avoided.
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To their surprise these so-called earth aerials gave better signals from Europe than were
obtained on the 100-metre umbrella antenna at Dar-es-salam. The possibility of rapid con-
struction and removal and the invisibility of this type of aerial are great advantages in time
of war. Many details of experiments with various arrangements of the wires are given in’
the paper. (See also Rapio REview, 2, p. 281, June, 1921.)

3247. Signal Gesellschalt m.b.H. Subaqueous Telegraphy. (French Patent 510605, January
oth, 1915, Published December 18th, 192c.)

Ships and stations located near the water are provided with submerged antenna and such

a frequency is employed that the capacity of the water is not more than its resistance. See

also Britsh Patent 3981915,
3248. G. W. 0. Howe. Earth Acrials. (Radio Review, 2, pp. 281—282, June, 1921.)

iz4q. E. C. Hanson. Underground and Submarine Antepna. (U'.5. Patent 13388716, Febru-
ary 25th, 191g. Patent granted August 23rd, 1921.)
Underground and submarine antenna wherein the antennae are formed by a pair of extended
inductances connected to radio signalling apparatus. The inductances are buried horizontally
in the earth and have their ends electrically free.

3250. E. R. Clarke, Wircless Systems for Aircraft. (British Patent 150747, August 16th,
1916. Patent accepted February 4th, 1920. Published October 7th, 1920.)

Means for dirccting aireraft by wireless telegraphy comprise a single receiving coil aerial
of any suitahle number nf turns mounted on the aircraft so that itz effective plane is normally
perpendicular to the fore and aft line of the machine but can be rotated through a small
angle on each side of this position, so as to obtain zero effect from the incoming waves. Alter-
nau"-"t:l_'y' the centre parts of the loop or coil may be fixed and the two ead sections hinged to
turn in opposite directions.

3251. L. A. McDougald and J. M. Poyntz. Aerials for Aircraft. (Brisish Patent 151115,
July 2nd, 1919. Patent accepted September 23rd, 1920.)
Relates to open-ended aenals attached to the fuselage of the machine,

3252, E.F.Huth. Acrials for Aircraft. (Brivish Patent 138315, July gth, 1920. Convention
date July i1st, 1915. Patent accepted October 1oth, 1921.) ;
Relates to reels for coiling up the aerial wire on aircraft,

3253. E. F. Huth. Aerial Winches. (Brinish Patert 148718, July gth, 1920. Convention
date January i1fith, 1918. Patent not yet accepted.)
Relates to means for winding up the aenal on aircraft by means of power derived from an
air-driven propeller or by other similar means.

3254. E. F, Huth, Reels or Winches. (British Patent 148319, July gth, 1920. Convention
date May 16th, 1918. Patent accepted October 10th, 1921.)
Relates to a reel for an aircraft acrial having an electric motor for winding up the wire.

3255. P, R. Coursey. The Submarine’s Wireless. (W ereless World, 8, pp. 603—6035, Novem-
ber z27th, 1920, Electrical Weorld, 77, p. 441, February lgth 1gzo—Abstract.)
Describes various forms of aerials used for underwater :un}mumcatmn, _

3256, B. Rosenbaum [E. F. Huth Gesellschaft]. Aenal Construction. (Briush Patent
149194, July 1z2th, 1920, Convention date December 8th, 1g16. Patent not yet
accepted.) .

Submersible boats are fitted with horizontal antenna a small height above the deck to
enable them to maintain radio communication whether submerged or on the surface. The
shore stations may be provided with similar antennz for communication with these vessels.

3257. J. H. Rogers. Radio Signalling System. (U.S. Patent 1395454, March gth, 1g20.
Patent granted November 1st, 1921.)

This patent shows an antenna for a submarine vessel having a metallic hull comprising
conductors extending longitudinally within and entirely enclosed by the hull and electrically
connected at their ends to the metallic walls of the hull. The radio signalling apparatus is
inductively coupled to this antenna system. A modification of the system shows a loop
antenna contained entirely within the metallic hull of the submarine.

M
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(7} Seeciar D.F. AEriars.

3258. J. O, Mauborgne and G. Hill. Receiving Aerials, (British Patent rﬁ;png, May z24th,
1g21. Convention date May zyth, 1920, Patent not yet acn:pr:d

Relates to the use of a long helix (" resonance-wave coils ™) for receiving wireless signals,
and deals with its directional properties,

3259. Société Frangaise pour I’Exploitation des procédés Thomson-Houston. Receiving
System. (French Patent 512838, March 3151, 1g20. Published February 1st, 1921.)

The receiving system employs a loop aerial, whereby two separate currents are obtained
one from the action of the acnal as a directive-electromagnetic loop, and the other from
the action of the aenal as an earthed symmetrical non-directional aernial. These currents
are produced in separate couplings and are impressed upon intermediate phase modifying

circuits, For further particulars see British Patent 142074, In the name of E, F. W.
Alexanderson.

3260. Gesellschalt fiir drahtlose Telegraphie. Wireless D.F. Apparatus. (British Patent
167490, August 4th, 1g21. Convention date August 6th, 1g920.
accepted.)

The polar diagram of a wireless D.F. installation may be varied by changing the constants

of the antenna system which comprises a combination of directional and non-directional
antenna, ]

Patent not yet

(8) AemiaL Insupatons, EicC.

3261. A. Renaudin. High Tension Suspension Insulators. (Brirish Patemt 159198, Febru-
ary 18th, 1g21. Convention date February 28th, 1920, Patent not yet accepted.)
3262, C.T. Wilkinson. Wireless Aenals. (British Patent 151063, June 12th, 1919. Patent
accepted Seprember 13th, 1920.)
Relates to a means of keeping aenal wires taut by counterweights.
3263, G.V.Tuiss, Strain Insulators.
accepted February 1oth, 1921.)

3264. E. H. Fritz and G. L. Gilehrest. Modern Production of Suspension Insulators. (Journal
of the American Institute of Electrical Engineers, 40, pp. 470—479, June, 1911.?

An illustrated article describing the processes.

3265. G. Castelnuovo-Tedesco. A New High-voltage Suspension Insulator. (L'Elettro-
tecnica, 7, pp. 166—1368, July 1sth, 1920. Electrical World, 77, p. 498, 1g21—Abstract.
Eifﬁ.!mmf.ﬁlmscﬁu Zeuschrift, 42, p. 379, April 14th, 1921—Abstract.)

A solid porceiain rod with metal ::Fa.mps at the top and bottom without cement. The
upper clamp carries a metal umbrella which can arc across to the bottom clamp without
damaging the porcelain.

3266, Brown, Boveri & Cle. Bakelite. (B.B.C. Matteslungen, 7, p. 229, 1920. Elehtro-
technische Zesschrift, 42, pp. 381—382, April 14th, 1921—Abstract.)

An illustrated description of the various modifications and applications of bakelite in the
manufacture of various types of insulators,

(British Patent 158689, November 1oth, 1g1g. Patent

(9) EaArTHING SysTEMS.

3267. R. Goldschmidi. Earthing Systems. (British Patent 148786, July roth, 1920, Con-
vention date November 8th, 1g17. Patent not yet sccegte . Also British Patent

148788, July 1oth, 1920. Convention date March 22nd, 1917. Patent not yet
accepted,

The earth connections of radio stations may be arranged in the form of radial insulated

conductors each leading to star-like _arrangements of earth wires of comparatively short
length. Condensers may be inserted in the radial insulated leads.

3268. A.F.Wallls, Ground System at Arlington Station. (Radio News, 2, p. 354, December,
1920.)
A short note about the arrangement with photograph.

3269, L. Lichtenstein. Earth Currents in Theory and Practice. (Elektrotechnische zd'l-l.'rcbhﬁ.
42, pp. 841—-846, August 4th, 1921.)
A mathematical investigation of thie effective resistance of earthing systems.
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(r1) Masts awp Towers.

3270, C. F. Elwell. Wooden Masts for Radiotelegraphy. (L'Electricité pour Tous, 3, p. 145,
May j1st, 1921.)
3271. J. Harrison. Masts. (British Patent 160027, December j1st, 1919. Patent accepted

March 17th, 1921.)
A telescopic mast for wireless and other purposes.

3272. R. St. George-Moore and G. 5. Whitmore. Supporting Wireless Aerials. (Brish
Patent 158753, November 3rd, 191g. Patent accepted February 3rd, 1921.)
Relates to methods of supporting wireless antenna so that the resultant stress upon the
mast shall be vertical,

3271. 8. P. Wing. Wind Pressures and the Design of Radio and High Transmission Towers.
{‘E.'I:q:'.rrrfmn, 87, pp. 6—10, Ju]:,r 1st, 1921.)

In this paper the author deals with the pmhlem of wind pressures at varying heights above
ground and their consideration in the design of masts and towers. It is pointed out that the
literature on the subject 1= very meagre and in the erection of well-known constructions the
assumptions for Wll‘].l:]! pressures have been greatly at variance. The author gives the results
of a large number of observations and readings taken at Ballybunion, Co. Kerry, Ireland,
and from these draws the conclusions that where the elevation is close to sea level the wind
velocity increases considerably with the increase in elevation above ground and has not
reached the limit of increase at 500 fect ; that the increase is limited by the *' gradient wind ”
and will probably not exceed 15 per cent. of that reached at 500 feet ; that the extreme
variation in wind velocity at 750 feet is between 140 and 170 per cent. of the ground veloeity ;
and that an equation supplied by the author gives an approximation of actual pressures
within 15 per cent. for high pressures.

3274. 8. Moehl. Aerial Masts. (Briush Patent 164100, February z7th, rgzo. Patent
accepted May z7th, 1921.)
An aerial mast suitable for wireless telegraphy has a self-supporting tower at the top of
which a slender column is attached by means of a universal joint and anchored by means of
stays attached to the ground.

3275. F. Omorl. Measurement of the Vibration of the 660-foot Wireless Telegraph Station
at Haranomachi. (Engineering, 112, pp. 196—199, July 2gth, 1921.)

3276, Latticed Wireless Towers for Amateur Stations, (Wireless Age, 8, pp. 32—33, Sep,
tember, 1921. Radio News, 3, p. 193, September, 1g921.)

3277. A. Heinemeyer., Formulz for the Rigidity of Lattice Masts. (Elektrorechmische
Zeitschrift, 42, pp. 825- 827, July 28th, 1g21.)

(L). Radio Wave Transmission.

(2) Trawsmission TesTs aND MEASUREMENTS.

3o78. M. 8, Kinter. The Vanation of Radio Signals. (Telegraph and Telepbone Age, 19,
p- 277, June 16th, 1g21.)

An abstract of a paper read before the Institute of Radio Engineers giving the results of
txptnmtntu carried out by the International Radio Telegraph Company on the variation of
transatlantic signal strengths. These variations were compared with the corresponding
variations of atmospheric disturbances, and the effects of sunrise and sunset were also inves-
tigated.

3079. L. W. Austin. Measurement of the Signals received in Washington from the Lafayette
Station. (Scrence Abstracts, 248, p. 415, August jist, 1gz1—Abstract.)
See Rapio Review, 2, pp. jo1—1303, Juna, 1g21.
joBo. A. H.Lyneh. 5.5. Aeolos Works 3,013 Miles with 2 kW Arc Set. (Science and Inven-

tion, g, p. 151, June, 1921.)
An 1|.|uslrated descﬂptmu of the installation.
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jol1. 8. R. Winters. Fading of Signals. (Radie News, 2, p. 529, February, 1921.)

An outline of the scheme developed by the Bureau of Standards in conjunction with the
American Radio Relay League for the investigation of transmission phenomena on short
wavelengths. (Sece also Rapio Review Abstract No. 2066, July, 1g921.)

3082. Radio Telephony over 4,340 Kilometres. (Telefunken Zeitung, 4, pp. 39—43, May
and June, 1921. Telegraphen- und Fernsprech-Technik, 10, p. g4, July, 1gz1i—
Abstract.)

It 1s reported that telephonic messages from Nauen were received by the Argentine hner

Babia Blanca at a distance of 4,340 km, the antenna power being 130 kilowatts ; Kénigs-

wusterhausen using 10 kilowatts was heard up to 3,500 km.

10817, Reception Experiments in Argentine, (Fabrbuch Zeitschrift fir drabilose Telegraphie,
17, p. 366—368, May, 1921. Scrence Abstracts, 24m, p. 364, Abstract No. 752, July
3oth, 1g21—Abstract.)

A report of tests made by the Telefunken Company preparatory to the establishment of
wireless communication between Germany and Argentine. Reception tests were made at
several widely separated stations, Apparently frame aerials of large size, in one case 28 x 68
metres, were employed. PRecords are given for six months, the strengths of the signals from
Nauen and of the atmospheries being given in parallel ohms shunted across the telephone
receivers., In only one of the six months could Nauen be read on more than half the days
of the month. The relative strengths of the signals and atmospherics can be judged from
the parallel ohins which varied from 2-83 for atmospherics and 4:74 for signals in July (Nauen
read on twenty-eight days) to 145 for atmospherics and 10-5 for signals in November (Nauen
read on ten days). The tests are to be continued with the most modern apparatus.

3084. J. H. Dellinger and L. E. Whittemore. Radio Signal Fading Phenomena. (Journal o
the Washington Academy of Science, 11, pp. 245—250, June g4th, 1921.  Science Abstracts,
248, p. 460, Abstract No. g24, September joth, 1g21—Abstract. Physical Review, 18,
Pp. 148—149, August, 1921—Abstract.)

Paper read before the Philosophical Society of Washington, January 29th, 1921, and before
the American Physical Society, April, 1g21. The mechanism of the fading of signals 1s dis-
cussed from the point of view of 1ts variation with distance, place and wavelength, sunnse
and sunset, and similar effects on the phenomena and on atmospherics are also considered. 1t
is concluded that the causes or sources of fading and of atmospherics are in the atmosphere
between the earth's surface and the Heaviside surface, but that the origin of these causes 13
either from below the ground or from outside the earth’s atmosphere. The grid variations
in signal strength experienced at night are attributed to irregularities in the surface of the
Heaviside layer.
j085. H. de Bellescize. Resonance and the Continuity of Radio Communications. (Radrio-

électricité, 2, pp. 25—29, July ; pp. 69—76, August, 1921.)

A critical discussion of the influence of atmospheries on radio communications and in par-
ticular of the importance of the ratio of the field strength due to atmospherics and signals.
Formula are given for determining this ratio under different conditions. The importance
of resonance and particularly of low-frequency resonance is emphasised.,

3086, F. Addey. Eclipse of the Sun, April 8th, 1g21—Effects Produced at Wireless Stations,
(Radio Review, 2, pp. 226—227, May, 1921. Telegraph and Telepbone Age, 39, p. 390.
September 1st, 1g21—Abstract.)

7087, R. C. Gray. Wireless Telegraphy in Western Australia. (Radio Review, 2, pp. 507—
so8, October, 1921.)

3088. The Fading of Radio Signals. (Experimental Science, 1, p. 131, August-September,

1921.) ; 5 ;
The suggestion is made that some of the fading phenomena may be due to changes in the
wavelength to which the transmitter or receiver is tuned.

3089. An International Series of Radio Audibility and Direction Measurements. (Pbysical
Review, 18, pp. 150—152, August, 1921.)
An abstract of paper read before the American Physical Society on similar lines referred to
in Rapio Review Abstract No. 1070, November, 1920.)
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(M.) Atmospherics, including Anti-atmospheric Devices.

3290. G. M. Wright [Radio Corporation of Americal. Wireless Telegraph Receiver. (U.S.
Pagent 1394600, June 8th, 1g16. Patent granted Octoper 25th, 1921 +)

A receiver having a circuit for the reduction of noises due to atmospherics. The natural
resistance of the antenna may be made of such a value as to damp the atmospherics while
the effective resistance is reduced by the interaction of the incoming and outgoing circuits of
s vacuum tube connected between the antenna system and the receiver. The filament of
the vacuum tuoe is heated so slightly as to produce only very small magnification and to all
practical dégree no magnification of the signals, but sufficient to neutralise the antenna
resistance for the weaker amplitudes of signals and yet render effective the resistance for the
larger amplitudes of atmospherics.

(N.) Interference and Interference Prevention, including Secrecy.
Methods of Signalling.

3291. R. H. Wilson and J. P. Schafer [Western Electric Company.] Secret Signalling.
. (U.S. Patent |3953;§, September 2gth, 1919. Patent granted I"Eu'l.-'tmhl:‘r 1st, Igzl._j

This patent shows a radiotelephone secret signalling system. The transmitter comprises
two Dranch circuits and separate modulators coupled thereto. The microphone eircuit
is coupled to filters which transmit freely only a limited range of the essential voice frequencies,
For example, one filter may transmit frequencies between 500 and 900 while the other filter
will transmit frequencies between 900 and about 1,500. Separate carrier wave frequencies
may be employed modulated in accordance with the frequencies transmitted through the
filters. At the receiving station branch circuits are employed to combine the component
frequencies furmmg the signal wave. An outsider in attempting to pick up the conversation
would tune his recewmg set to the fl'-qulEﬂtj" of one or the other of the transmitted carrier
waves but would obtain only unintelligible sounds from either wave alone,

(0.) Duplex and Multiplex Radio Communication.

12g2. A. N. Goldsmith and J. Weinberger [General Electric Company]. Radio Receiving
System. (U.S. Patent 1396571, September 13th, 1918. Patent granted November
Bth, 1921.)
The object of this invention is to provide a receiving system which is adapted to be used
in close proximity to a transmitting system and which is capable of receiving signals from a
distant station at the same time that signals are being sent from the transmitting station.

(P.) High-frequency Circuits and Measurements.

3293. E. A. Bayles and H. Higham [assigned one-third to Ernest Richard Royston]. Electri-
cal Condenser. (U.S. Patent 1393602, December 22nd, 1919. Patent granted October
1ith, tgz1.)

A condenser comprising a plurality of condenser units, each unit made up of a series of

spaced longitudinally-aligned tubular condensers electrically connected and supported in
removable racks within an oil container.

3z04. W. C. Brinton, Jun. [Philbrin Corporation]. Electrical Condenser. (U.S5. Patent
1393077, October 8th, 1g18. Patent granted October 11th, 1921.)

A condenser comprising layers of conducting material and |a}rr:m of fibrous dielectric
material of different degrees of hardness and compressibility, the harder and less compressible
layers being of greater weight than the softer and more compressible layers. The entire
condenser 13 enclosed in a tight-gripping casing compressing the layers in inter-relation.

3295. W. Dubiller. Electrical Condenser. (U.S5. Patent 1391672, August 1st, 1918, Patent
granted September 27th, 1g21.)

A condenser constructed of rectangular plates having one dimension substantially greater
than the other and interleaved with larger rectangular insulating sheets of greater length than
width. The novelty in this condenser lies in the construction of the stack. The side edge
portions of the longer dimension of the condenser plates project alternately beyvond the two
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longer sides of the dielectric sheets, the similarly projecting edge portions of the plates being
connected together throughout their whole length to constitute the terminals for the condenser.
The terminals are thus constructed to provide the shortest mean heat conduction path and

the path of lowest mean resistance to the exterior of the condenser.

3296. W, Dubilier [Dubilier Condenser Co., Inc.|. Antenna Shortening Device. (U.S. Patent
1391673, March 7th, 1919. Patent granted September 27th, 1g921.)

A series antenna cm&em:r cnmprlsmg a Flur:ahty of mﬂdenser qeu:tmns connected in series
and tapped to different terminal posts arranged on a casing containing the condenser sections.
A switch arm is provided movable over the terminal posts to connect in circuit the respective
condenser sections in series with an antenna system to shorten the wavelength to the desired
value. A short-circuiting contact is provided whereby the series condenser may be entirely

cut out of the antenna cireuit.

3297. C. F. and W. H. Smith. Electric Condenser. (I7.S. Patent 1395931, May 17th, 1920.
Patent granted November 1st, 1921.)

An electric condenser unit is shown in this patent comprising a base or body of thin fibre
board and a wrapping of dielectric and metallic foil encircling the fibre board. The sheets of
metal foil are smaller in size than the sheets of dielectric and the stack 1s folded around the
fibre board and the leads brought out to eyelet terminals on the ends of the board. A number
of units may be associated in parallel by building up a structure with bolts passing through

the eyelet terminals.
3298. P. Thomas [Westinghouse Electric and Manufacturing Company]. Condenser. (U.S.
Patent 11968g7, October 8th, 1917. Patent granted November 15th, 1921.)

This patent shows a construction of condenser having means for filling the space which
remains at the edges of the conducting foils in condensers constructed in the usual manner.
A U-shaped strip of dielectric material is cut to closely fit around the margin of a conducting
foil, the strip being substantially of the same thickness. The conducting sheets assembled
with the U-shaped strips are stacked with intermediate sheets with one side of the conducting

sheet Exttnding to form the terminals of the condenser.

3299. Albert Pruessman [Western Electric Company]. Condenser and Method of Making the
Same, (U.S. Paremt Reissue No. 15241, June 14th, 1920, Patent granted Novem-
ber 2q9th, 1g921.)

This patent relates to a method of treating a condenser which is impregnated in the presence
of heat which consists in applying pressure to the impregnated condenser as it cools and then
removing the pressure, reheating the condenser to a temperature of not less than 120° F. for

a period of not less than three hours without pressure applied thereto,

3300. W, Dubilier., Variable Condenser, (U.S. Patent 1396030, July 25th, 1917. Patent

granted November Bth, 1gz1. A
A variable condenser is shown in this patent comprising a number of fixed condenser units

connected to contacts, a switch for cutting in the units, and a variable condenser having a
maximum capacity 5ubstant|allf equal to the common difference between the capacities of
the fixed condenser units. Intermediate capacities between the fixed capacities are thereby
obtamed by manipulating the vanable condenser while the errors due to changes in the

variable condenser are minimised.

(R.) Radio Direction Finding.
33c1. L. M. Knoll [Thomas Applebv]. Radio System. (U.S. Patent 1394026, April 2nd,
1gzo. Patent granted October 18th, 1921.)

A receiving system for the location of the actual direction of a transmitting station as
an improvement over systems which merely indicate the course of the signals but do not
differentiate between the true and converse directions.  The system comprises the combina-
tion of an antenna circuit with a pair of rectangular loop collectors rotatably mounted and
adapted to have their mutual coupling varied,

310z. James Erskine-Murray and James Robinson. Wireless Receiving and Transmitting
Apparatus. (U.S. Patent 1798848, March joth, 1g20. Patent granted November 2qth,

1921.)
This patent shows a radio transmitting and receiving system wherein a receiving station
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determines its bearing relatively to the transmitting station, The transmitting apparatus
employs a plurality of antenna arranged in different directions, while the receiving station
employs an antenna having branch ecircuits to ground which are alternately connected in the
antenna circuit. Two identical coils are included in the branch circuits and arranged at an
angle with each other. An adjustable receiving inductance is coupled with the two circuits
and ndjusted for mmparlsnn of the recewe:l signals which permits a bearing to be obtained on

the distant transmitting station on minimum signal.

3303. R. L. Williams [Submarine Signal Company]. Device for Estimating Distances.
(U.S. Patent 1396491, _]u.ne 24th, 1grg. Patent granted November 8th, 1g21.)

This patent shows a combination radio system and submarine sound signal system wherein

a radio transmitter is operated to give a single signal simultaneously with the operation of a

submarine sound signal. The operator at the receiving station gets the single | instantaneous.

radio signal and later hears the first blow of the submarine signal and by measuring the time

between the receipt of the radio signal and the first blow of the submarine signal can calculate

the distance from the transmitting station.

(S.) Distance Control by Wireless.
3304. J. H. Hammond, Jun. System of Radiodynamic Control. (U.S. Patent 1399254, June

joth, 1g17. Patent granted December 6th, rg2r.)
This patent shows a radio transmitter control circuit for use in a system of radiodynamic

control for torpedoes and the like, The transmitter includes two sets A and B, the set A
being intended to transmit different wavelengths through any desired variable range to
disturb the enemy. The set B is provided with a plurality of control circuits, whereby the
frequency transmitted may be changed over a series of wavelengths to control the distant

object.
3305. E. L. Chaflee. Means for Changing the Intensity of Signals in Radiodynamic Receiving
Systems. (U.S. Patent 1399251, July 3ist, 1917. Patent granted December 6th,

1921.)
This patenl: shows a circuit for the reduction of the intensity of strong signals in radio-

dynamic control work without reducing the intensity of weak signals.  The object of the
invention is to reduce interference in radiodynamic control circuits from near-by transmitters

and from static.

2. Books.

Wireress Terecrapiy. By B. Leggett. (London: Chapman and Hall, Lid, 1g21.
83" » s}". Pp. xv 4 485. With 230 figures. Price jos. net.)
Although the title on the outer cover 1s merely * Wireless Telegraphy,” one finds, on
opening the book, the sub-title *“ With Special Reference to the Quenched-spark System.” It
would have been more honest to have entitled the book * The Quenched-spark System of
Wireless Telegraphy,” since it is confined almost entirely to descriptions of that system. Among
the many amazing things to be found in this book is the following, which we presume is the
author's apology for having written it. * Whilst at the present day a very large number of
books dealing with wireless telegraphy are published, yet with very few exceptions these are
not ewritten by actual wireless engineers.,  This leads to two types of books, either those written
by the pure scientist, which are highly mathematical and whilst of great theoretical interest
are relatively unimportant in practical work ; or to a more popular class of book which deals
with actual wireless apparatus, but whose marter is largely ohtained second-band from other books
such as the admirable treatise by Fleming, which chiefly deals with the Marconi system, the
excellent practical handbook on the same system by Hawkhead ; or the smaller but perhaps
more general and useful book by Eccles.” The italics are ours. It would be interesting to
have the author’s definition of a wireless engineer. It would apparently exclude pure
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scientists and such writers of popular books as Fleming, Hawkhead and Eccles ; but we
have a shrewd suspicion that it would include Mr. B. Leggett.

The book opens with a historical summary in which the author never misses any oppor-
tunity of attacking the Marconi Company or of drawing comparisons between the super-
excellence of the Telefunken Company and the marked inferiority of all others. It is perhaps
fortunate, however, that it 18 so overdone that any ordinary reader will see through it and
smilingly discount the statements made. Having ourselves a great admiration for the work
done by the Telefunken Company we cannot but feel that the author has done them a dis-
service in publishing such a book.

The book contains a large number of excellent diagrams and photographs, the type, paper
and binding are all very good, and the apparatus is clearly descriped in the manner of a high-
class descniptive catalogue. Very little numerical technical data 1s given, however, and what
little theory is attempted only makes one thankful that there is no more. The explanation
of this 12 to be found on p. 3o, where we read that * The large number of technical engineers
who visited this station and were often given demonstrations of the new apparatus py the
present writer. . . . The technical side of the wireless section was in charge of Mr. H. A
Machen. . . . " It is a pity that a similar distribution of duties was not adopted in writing
the pook.

We can only refer to a few of the points which struck us on looking through the book. In
the historical introduction Poulsen becomes a Swede, Sir Henry Babington Smith becomes
Postmaster-General, and the Nobel Prize, which was awarded to Wilhelm Wien in 1911, is
taken away from him and awarded to Max Wien, presumably as a reward for the discovery of
the quenched gap. We are told that in June, 1912, ** Wireless communication was established
by the Australian Telefunken licensees across Australia between Perth and Freemantle ™
[the distance between these places 1s about 8 mtles] Thrnughnut the book the reader is
impressed with the fact that the number of kilowatts by which the Telefunken Company
designate a station is the * energy radiated from the aerial, which 15 50 to 75 per cent. of the
prime energy.” From the frequency of this and similar misstatements one is forced to the
conclusion that the author is ignorant of the fundamental principles of the subject. Onp. 12
we read that * It must, however, be borne in mind that many of these other systems employ
‘Quenched-Spark Gaps Iil:r.le different to the original Telefunken Gap ; for example, the Lepel
system employs a spark-gap whose chief difference is the replacement of the mica discs between
the spark-gap plates by paper discs.” We wonder whether the auther knows which was the
original and which the replacement.

The author follows the usual German plan of referring to the plain aerial as the Marconi
Acrial and comparing it with the Coupled or Braun Aerial. When the aerial 1s tapped directly
-on to the inductance of the oscillatory circuit, f.e., with auto-transformer coupling, the author
calls it electrostatic coupling. Although the purely descriptive diagrams are good, the author
gets into deep water as soon as he leaves the Telefunken pamphlets and essays to explain
resonance phenomena in his own words ; for example, both the ordinates and abscissa of the
lower curve in Fig. 15 appear to have got hopelessly muddled.

After all that has gone before one reads with surprise on p. 72 that " The most important
difference between typical Quenched-spark and Marconi Commercial stations is that of the
A.C. source which in tge first case is a motor generator and in the second a rotary converter.”
If this is so, what i3 all the fuss about §

In a chapter on detectors, we read ** Magnetic detectors :—The chief type of such detectors
1s that of the Marcomi Company which whilst known as the * Marconi * Magnetic detector was
first evolved by Rutherford in 18g6."" This is typical of the tone which pervades the whole
book.

On p. 113 occurs the following choice paragraph (the italics are ours): * Many, such as
carborundum and steel, work best when an external E.M.F. is applied by means of dry cells.
This obriously causes th-: contact to be heated until maximum variation of generated E.M.F.
1s obtained. The mﬂx:mum temperaiure is casily found practically by vanation of a resistance
or potentiometer,”

The cover bears the inscription * The D. U, Technical Series " ; on opening the book we
are informed that D. U. stands for directly useful, but we regret to have to say that the volume
nunder review suggests another interpretation, the second word of which iz Unreliable.

G. W. 0. H.
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La Tutorie T ta PraTiouE DEs Raprocommunications, Vol I1.—La Propagation des
Ondes Electromagnétiques 4 la Surface de la Terre. By Léon Bouthillon. (Paris :
Librairie Delagrave. 1g921. Pp.xv 4 340. With 137 figures. 10" x 6}". Price 20 fr.)

This forms the second velume of a comprehensive work covering the whole range of radio-
telegraphy and telepheny. The publishers announce that six {further velumes arc in pre-
paration, viz., III. Oscillations électriques ; IV. L'antenne—La direction des ondes; V. Les
méthodes de transmission ; VI. Les: méthodes de réception ; VII. Les divers genres de radio-
communications ; VIII. Formulaire du radiotélégraphiste. When M. Bouthillon has com-
pleted this ambitious programme he will have provided us with the most comprehensive work
on the subject in existence. The first volume which was called an introduction to the sub-
ject was reviewed in the Rapio Review of May, 1g20. The preface to the second velume
contains not only a general review of the subject dealt with in the volume but also an essay
on the rival claims of theory and practice, and of the relation of the mathematician to both.
The book is divided into two parts, the first dealing with the observed facts and the second
and larger part with what are modestly called * tentatives d'explications.” The first part
12 further subdivided into five chapters entitled respectively, I. Propagation over short dis-
tances ; II. Over long distances ; IIl. Effect of geographical configuration ; IV. Mcteoro-
logical effects ; V. Parasitic signals. The second or theoretical part i1s subdivided into three
chapters, viz,, V1. Effect of the soil ; VII. Effect of the earth’s curvature; and VIIL. The
role of the atmosphere.

The first part consists of a general review of the experiments made in transmission from the
early experiments of Marconi, Tissot, Duddell and Taylor and Admiral Jackson down to the
recent work of de Groot, Vallauri and Eckersley, and the cruise of the Aldebaran, It consists
largely of translations from the original together with reproductions of the original curves and
diagrams. The second part is similarly a review of the work done by various workers on
the theoretical and more purely physical side. It deals fully with the work of Poincaré,
Sommerfeld, Hoerschelmann, Zenneck, Macdonald, Nicholson and Watson. The meteoro-
logical theories of Arrhenius, Stormer, Eccles and others are explained and discussed.

One must not turn to this volume expecting to find new theories or new methods of presen-
tation. It consists almost entirely of a review of the literature of the subject. Papers
which are scattered throughout the Proceedings of various learned societies are here brought
together, summarised and arranged in their préper places in the development of the subject.
The authors' names are always given in large type together with references so that one can
consult the original papers if one desires.

In writing the well-known Austin-Cohen formula we notice that the author, as in the pre-
ceding volume, always separates the effective resistance of the aerial into two parts, viz., that
associated with dissipation of power and that associated with radiation of power, the former
15 called the resistance and the latter the radiance. The total effective resistance, as usually
understood, is written 4 »25. Although the radiance »*8 is not a real resistance, the same
might be said of K ; when multiplied by the square of the current at the foot of the antenna,
the former gives the sum total of the power dissipated in various ways, including dielectric
hysteresis, whilst the latter gives the power radiated. As written by Bouthillon the expres-
sion suggests that K is independent of the frequency, which is in many cases far from true,
although its variations are small and irregular compared with those of the radiance. It is,
however, undoubtedly advantageous to separate in this way two components which are so
fundamentally different in their nature. -

From what we have said above as to the character of the volume it is obvious that it will
prove an indispensable work of reference to all serious students of radio communication. In
conjunction with the first volume it would form a very suitable text-book for a post-graduate
course of study on the nature of Hertzian waves and their application to radio communication,

G. W. 0. H.

Tue Eiectrrician’s Hawpv-Book. By T. ("Conor Sloane. (London: Hodder and
Stoughton. Fifth Edition. 1921. Pp. B23. 6} x 5. With 6oo illustrations.

Price 27s5. 64, net.)
This volume is a comprehensive reference book suitable either for the student or the elec-
trical engineer. It contains forty-six chapters, each being devoted to a separate branch of the
subject, commencing with an introduction on elementary mathematics as applied to electrical
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calculations. Subsequent chapters deal with electrical units, the electric current, magnetism,
etc., following the general sequence found in most electrical engineering text-books.

The formidable task of keeping a book of this type quite up to date probably explains the
omission of references to the most modern practice or apparatus in some cases, such, for instance,
as in the section devoted to wireless telegraphy in which no mention 1s made of the thermionie
valve. Doubtless future editions will rectify these small defects.

A very comprehensive index adds considerably to the general utility of the volume, and

facilitates reference to unusual items.
P. R. C.

Books Received.

Tue * Pracricar Enciveer " Erecrricar Pocker Book axp Diary, 1g22. (London :
The Technical Publisbing Co., Ltd. 1922. Pp. cxxx 4 610. 54" » 33", Price 25. net.)

HanpsucH pEr DrantroseNn Terecrariie unp Tevernony. By E. Nesper. (Berlin :
Fultus Springer. 1gz1. Two wvols. Pp. | 4 708, and pp. 545 respectively. gf” x 64"
With 1,321 illustrations. (Price not stated.)

Contivvouvs Wave Wireress Tevrecrapny. By B. E. G. Mittell. (London: Sir Isaac
Pitman & Soms, Lid. 1g922. Pp. xv 4 114. 6}" x 4. With g8 illustrations. Price
2s. 6d, net.)

- — T

Correspondence.
NOTES ON A DIRECT-READING RADIO DIRECTION FINDER.

To tae Epitor oF THE *' Rapio Review.”

Sir,—In the January issue of the Rapio Review Mr. Artom, in an article under the above
title, describes a direct-reading radiogoniometer, the pointer of which would materially
indicate the direction of a sending station. This apparatus would certainly realise a very
important progress upon the Bellini-Tosi radiogoniometer, were it possible to make it work.

As a matter of fact, from the point of view of the conception of the apparatus, the pre-
sence of a detector in each of the two circuits produces an ambiguity as to the direction of a
station, as a station making an angle 4+ o with one of the fixed aerials would give exactly the
same bearing as a station making an angle — x with the same aerial. One would always be
uncertain whether the direction indicated by the apparatus would be the real one or the
symmetrical of this in respect of each aerial,

From the point of view of the practical construction of the apparatus it appears impossible
to obtain sensitiveness and exactitude sufficient for practical purposes.

E. Bervinn.

Enghien-les-Bains,

jﬂﬂﬂﬁ'rj’ .I-I'.H:| ]'93-2.

The above letter has been submitted to Mr. Artom who has replied as follows :—

Sir,—Mr. Bellini's letter is a great violation to my rights.

Professor Artom’s Italian (Aprnl 11th, 19o7), French and German Patents, the public act
of April 5th, 1912, the judgments of County Court and Cassation Courts of Turin, establish
that the priority of the invention of the Radiogoniometer belongs to Professor Artom and
not to Mr. Bellini, who has been an employee of the concessionaires of my patents,

I do not acknowledge to Mr. Bellini either the authority, or the necessary impartiality,
to judge my scientific studies, and I do not take notice of his technical observations, which
are absolutely without any foundation.

: ALEXANDRE ARTOM.

Turin,

Fanuary 3oth, 1922.
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TRIODE CHARACTERISTICS WITH HIGH GRID POTENTIAL.
To tHE Epitor ofF THE * Rapio ReviEw."

Str,—Mr. Appleton’s Fig. 1 in his letter in the January number is quite irrelevant. The
only changes of slope that we are discussing are those in which (as he said in his first letter)
“ the grid potential approaches that of the anode.” Nor is his exposition of electrostatic
principles relevant, for my argument can be expressed in the manner he desires in terms of
potentials and fields.

1 do not assume * that the electrons (always) tend markedly to follow the lines of force.”
But I do assume that their paths, whatever they may be, are determined by the field ; and,
consequently, that a change in the type of field is accompanied by a change in the type of
paths, Whether the change will be great enough to produce an experimentally perceptible
kink in the characteristic can only be determined by a complete theory, which I do not pretend
to have given. But I contend that, when such a kink 1s found at the point where theory
predicts the change of type (and it is so found, according to my experience, in the type of curve
to which Mr. Appleton first drew attention), then it is highly probable that it represents that
change of type.

This argument 1s not necessarily inconsistent with the presence of secondary emission for it
does not assume that all electrons leave the filament. I am ready to admit that the absence
of the kink at low voltages suggests that secondary emission plays some part in determining
the kink. But if so it 18 secondary emission from the grid and not from the anode as Mr.
Appleton suggests, for when v, exceeds vy the electrons excited at the anode cannot reach the
grid, and on the other hand the theory I gave explains why the kink occurs at vy == 0+8vg—

the point above which secondary emission from the grid must cease owing to the adverse field
at the surface.

A. C. BartLETT.
Research Laboratories of the General Electric Co., Ltd.,

London.
February 23rd, 1922,
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RADIO RECORDING APPARATUS

THE CARPENTER RELAY
OPERATES AT 200 W.P.M.
DN AN ANODE
CURRENT CHARGE

OF 02 M.A.

i
USED BY
ALL THE
LEADING RADIO
ADMINISTRATIONS.
CREED & CO., LTD.._. Croydon, Surrey.
"Phone: CROYDOMN 2121, Telegrams : CREDO, CROYDON.
use TELEPHONY
This material is waterprool; immune
to atmospheric and climatic con-
ditions; .will not warp: has high PHILIP R. COURSEY, B.Sc. (Eng.)
surfaceand volume resistivity, high di- : _
electric strength, low specific gravity. 414 Pages. 250 Diagrams.
Read this Table of Standard Tests :— price 15/ = net.
B X A T s
ey |Futﬂ; piny HNC{-: ; ILEJ]'!'u:‘i'-'.I,‘!ﬂ-.T This book covers not only Radio Telephony, but
Metres | ci:c ol il Degrees | also the transmission of speech by earth conduc-
— ! ' e | tion systems, electrostatic and induction effects,
2 ' A and the methods of utilising light and heat
1 g;g ﬁ::m ?g | :: waves. The inclusion of these methods of com-
S:MT | 97,800 | 18 | 49 munication is a distinctive feature of the book,
_— gince such particulars are not to be found else-
e g1 + this - where in a single volume. An exceptionally
:.r;:; Z?IEE::; EEETE&?‘%TIQHTTISTIT: useful list of references to original papers and
: 3 * IR AL articles is given. This is the first British book
EOIDUREELE RGO to describe the developments of wireless telephony
Any further information will be sent snd e whiol dele -oku. RINOE A0-THE——" )
you on enquiring from us '—
THE DIAMOND FIBRE CO., LTD. THE WIRELESS PRESS, Ltd.
High Road, South Tottenham, London, N.5. 12-13, Henrietta St., London, W.C.2

Prinved by the WHITEF Rl-‘l.li'.‘-.. PRESS, LTD.. London and Tonbridge, and
RESS, LTD., 12—i3, Heurletia Sireet, Strand,
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ﬁi}lSWAA,

ERYTHING
ECTRICARL h

The Edison Swan Electric Co., Ltd., are manufacturers of the following
Electrical Apparatus :—

ACCESSORIES (Lighting). INSTRUMENTS (lndicating)
ACCUMULATORS. IRONCLAD SWITCHGEAR.
BELLS AND ACCEZESORIES. LECLANCHE CELLS.
CIRCUIT BREAKERS. . “LITTLE GLUTTON ™
DECORATIVE FIXTURES. VACUUM CLEANER.
DRY CELLS. METERS.

ELECTRIC FIRES. OIL SWITCHES.

FANS AND VENTILATORS. RADIATORS.
HEATING AND COOKING SWITCHBOARDS

APPLIANCES. TELEPHONES AND
INDUSTRIAL FITTINGS. ACCESSORIES.
INERT CELLS. WIRES AND CABLES.
ROYAL
“EDISWAN"
ELECTRIC LAMPS

for every purpose.
{Fully Licensed under Patents Nos. 23400/09, rog918/13 and others.)

Let us know in which arficles you arg interested and we will send you the appropriate calalogue.

THE EDISON SWAN ELECTRIC CO., LTD.,
 PONDERS END, MIDDLESEX.

"The * BROWN i MICROPHONE AMPLIFIER

This Amplifier magnifies signals, or music, without distortion,
and is of considerable interest to amateurs and scientific
investigators, The magnification is muoch greater than that
obtained from two wvalves, and the current consumption is
about 5o milliamps. In construction, this instroment is
simple, and it is much more robust than other sensitive relays
of this class. This instrument satisfies the urgent demand
for a reliable inexpensive a r.flﬁﬂ_ which the most inexperi-
nll:cd amateur can use, an which the most experienced
requires., It is much cheaper vltimately than a multi-valve
amplificr, and the erﬂlillfﬂ'll-:f'f-'ﬁﬂ‘fﬂd from many of the varied
cauges of breakdown., It inclodes a transformer suitable for
L.R. telephones or lond speakers. The price of the ** Brown ™
Microphone Amplifier is £6 : 0:0 for low resistance (120
ohms), and £6 : 2 : & for high resistance (2 o000 ohms).

e ——— —

THE “ BROWN ’ SUPER-SENSITIVE TELEPHONES
FOR WIRELESS, ETC.

These Telephones are unguestionably the clearest and most sensitive made, and consequently increase the
distance over which the wireless can be heard. IN UNIVERSAL USE.
As supplied to Brtish, Allied and Foreign Governments,

The “* Brown ** “* A " type Radio Headphones : Low resistance, per pair, £2 : 18 : 0; high resistance, per
pair, £3 : 2 : 0 amd £3 : 6 : 0.
The “*Brown " “D" type Hﬂdphuuﬂ (improved  fat I.'huphrag'rn type): Low resistance, per pair
: B : 0; high resislance, per pair, £2 ; E'
T he above telephone prices include mrds

The "* Brown "' Loud Speaker (Bo ohms or 120 Elﬁmﬁl&:'igz ; 10 ; 0 ; wound to special high resistances, up to

Apply for Calalogue to Sole Manufacturers:

S. G. BROWN, LTD., VICTORIA RD., NORTH ACTON, W.3.

Telegrams; “Sioprowwxix, Lownox.” Telephonre : CHiswick 1469.
London Showrooms: 19, Mortimer Street, W.1.
Sole Agent for the Argentine : Horacio D. Guerrero, Las Heras 2480, Buenos Aires.

* . i
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A SIMPLE GALVANOMETER

A moving coil galvanometer of
good sensitivity, suitable for
general laboratory work and
student’s use. - This galvano-
meter has been designed for
quantity production, and on
that account it is possible to
offer it at a price which com-
pares favourably with pre-war

prices.
Approximate | Deflection in m/m at-1 metre.

resistance T e

of coil. Per microamp. | Per microvolt.

20 ohms 150 | i 1
I35 4 j0 | 2°13
40 . 450 | 1I'134

=

THE CAMBRIDGE & PAUL
INSTRUMENT CO., LTD.

Head Office and Showrooms
45, Grosvenor Place, London,S.W.1. ‘

Warks : Loxpox and CasMnribGe.

MICA CONDENSERS

We specialise in the manufacture of High
and Low Tension Mica Condensers for all |
types of Radio equipment, and shall be
glad to provide prices and drawings on
receipt of specification of requirements.

All enquiries other than American
should be addressed to (Department R).

The DUBILIER CONDENSER CO. (1921), Ltd.

DUCON WORKS,
Goldhawk Road, SHEPHERD’S BUSH, W.12.

All American Enguiries to be addressed—
DUBILIER CONDENSER CO., Inc., 217, Centre St., New York.
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This free brochure de-
monstrates the valus of :

R WIRELESS |
Commercial, Pres and

Strategic Services, . Cm]mﬂﬂﬂ
Communicaticn within
Minehelds, Chlfelds
Plantations, etc., Sup-
'|'|J¢I'I'14'I'||'il'||:|' mmd I.lilﬂ:inu
wp Land Lines or
Cables.

Port and Ship Services.
Scientihe Services,
“pecial Communication
Problems.

|1 H’E'II'E! i.nimmﬂi.n:n LT
to the proved methods
mvailabhle and will be
torwarded to rfespon-
sihle persona interested
o rrrh'pl ol their card

M B L S T L S

HWorite to-day |

AL

C.F.ELWELL,

Graven House Kingeway London'F
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MARCONI'S
WIRELESS TELEGRAPH Co.Ltd

Ci.}HIH.f'HfTTUHE FOR THE SUPPLY AND ERECTION

OF COMPLETE WIRELESS TELEGRAPH INSTALLATIONS,

FOR COMMUNICATION OVER ANY DISTANCE
IN ANY PART OF THE WORLD

Heod Office: MARCONIT HOUSE , STRAND,LONDON. W C. 2.
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‘ (JUST PUBLISHED.)

Fifty Y ears of Electricity,

The Memories of an Electrical Engineer,

BY
J. A. FLEMING, M.A., D.Sc.,, F.R.S.
371 Pages, Price 30 /- Net. 111 Plates.

(Postage 1s.)
CONTENTS—
Introduction. Cuap. I: Telegraphs and Telephones in the Last
Fifty Years. Cuar, II: Dynamos, Alternators, Transformers and
Motors, 1870-1920. Cuae. III: Electric Lamps and Electric
Lighting. Cumar. IV: Electric Heating, Cooking and Furnaces
in Five Decades. Cuar. V: Electric Supply Stations, Storage
Batteries, Railways and the Transmission of Power. Char. :

Theory and Measurements. Cuar. VII: Wireless Telegraphy ami
Telephony. Conclusion.

Dept. R.R.,12-13, Henrietta St.,
» Strand, LONDON, W.C. 2
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THERMIONIC TUBES IN RA DIO-
TELEGRAPHY & TELEPHONY

By JOHN SCOTT-TAGGART.

Price 25 /= net.

(Postage 9d.)
424 pages. Demy Svo. 344 Dhagrams and [lustrations.
CONTENTS.

Two-electrode Valves and the Theory of Mu'ti-stage Retro-active Reocsivi

Thenndonke Currents. The Reception of Continuons W::Fm
The Three-clectrode Vacuum Tube. Transmission of Continuous %
The Vacoum Tube as a Detector. ' - Vacuum ;“hhﬂu '| Waves with
The Vacuum Tube as an Amplifier. ﬁuﬂ‘ ube  Oscillators Wave -
Retro-active or Regensrative Amplification. luﬁpéﬁlﬂ“;?m' and her Hmﬂ‘l
Multi-stage High-frequency Amplifiers. The Vacoum Tube in Wireless
Multi-stage Low-frequency Amplifiers. The Dynatron. Telephony.
Combined High and Low-frequency Amplifiers. Miscellaneous Vacaum Tuhe D

—————
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