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Wireless on the Indian Coast 
Some Personal Observations and Experiences 

By T. J. CHAPMAN 

ALTHOUGH we wireless operators occupy to some extent a detached position on 

board; nevertheless, as time goes on we grow into sympathetic touch with the steam- 

ship company upon whose vessel we are serving. The photograph of my steamer 
(on page 366) with its black funnel striped in white, and its white burgee flag with 
red diagonal, speaks for itself as to what steamship line I am serving-at all events, 

to anyone acquainted with the Far Eastern trade. The British India Steam 

Navigation Company, whose vessels form the means by which the various 

coastal ports of British India, Burma, Java, etc., are connected together, has per- 

formed yeoman service for the Government in the course of the present war, by the 
loan of their vessels for the purposes of troop transport and for patrol work. At 

the outbreak of war there were about one hundred and forty " B.I." vessels engaged 

on this coastal trade ; and, as their passenger steamers were specially designed for 

this work, carrying in normal times anything from one to three thousand natives, 

besides first- and second -saloon passengers, it will easily be understood that they 

were able to afford material aid to the military authorities. 
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1 

A " BRITISH INDIA " LINER. 

It was in 1912 that the owners decided to equip their vessels with Marconi 
wireless apparatus, and Mr. J. Pringle was sent to Calcutta in order to super- 
intend the arrangements then made. In consequence of the fact that the coastal 
vessels of the company, in the ordinary way, never see European waters, the operating 
staff engaged for service thereon were sent out to India and engaged on foreign service 
for a specified period. The Marconi Company followed their usual practice of keeping 
in close touch with their operating employees, and therefore opened a depot and office 
in Calcutta. From this office Mr. Pringle continues to direct the work of the company's 
staff at work on the Indian coast, as well as those operating on the various other 
steamship lines calling at Calcutta. Extension came very speedily. The experience 
acquired by fitting the larger vessels with wireless installations soon indicated to the 
steamship company the advisability of bestowing the same boon on the rest of their 
fleet. This extension entailed the employment of a much larger number of wireless 
operators to work exclusively in Indian waters. In consequence, the Marconi 
Company found it no longer sufficient to have an office on the eastern side of the 
Empire ; and they opened a new establishment in Bombay to deal with the business 
requirements of the western coast. 

So far as the British Indian Empire is concerned, radiotelegraphy is controlled 
by the Director -General of Posts and Telegraphs, whose department is responsible 
for the administration of no fewer than nineteen important stations. Some of these 
are utilised in connection with the network of the General Land Telegraphic Service 
of India. Thus, for instance, we have the installation at Victoria Point in the 
southern part of Lower Burma, about half -way between Bangkok and Singora, 
maintaining continuous touch with India, and linking up with the inland telegraph 
service. It thus connects with the vast systems of communication which radiate 
in every direction all over the habitable world, whilst the station on Diamond Island, 
at the mouths of the Irawadi, not far from Rangoon, exercises similar functions. The 
Andaman Islands and their immediate neighbourhood are served by the Port Blair 
station. Perhaps the most important installations, from the point of view of shipping, 
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are those of Bombay, Calcutta, Madras and Rangoon. Messages from the first -named 

port, the wireless centre for the western Indian coast, are often picked up before the 

vessel loses touch with Colombo. After the same fashion the stations of Calcutta and 

Madras furnish media of communication to vessels navigating the eastern coast, 

whilst in Lower Burma, still further east, Rangoon takes up the tale. 

It will be seen, from what I have said, that there is quite a colony of wireless 

operators stationed in this comparatively quiet backwater of Indian life-" quiet " 

only by way of contrast and in view of its far removal from London and the other 

great business centres of the West ; full enough, however, of activities of its own. 

Here we all live, working out our destiny round and about the Indian Ocean, quite 

possibly overlooked and half-forgotten by our confrères on the bustling Atlantic 
routes. Exiles though we be, we are on the whole happy in our banishment ; for- 
although the climate of India is trying to European physique-those of us who spend 

the greater part of our time at sea get all the benefit of the cool breezes (which blow 

pretty regularly throughout the greater part of the year), and thus escape the deadly 

heat of the Indian plains. The seas round this great Continental Peninsula during 

eight months of the year present a wonderfully smooth surface, iridescent with 

gorgeous colour schemes, which make an irresistible appeal to the eye, and recall 

inevitably to one's mental vision the dramatic quatrain of Rudyard Kipling : 

The Indian Ocean sets an' 
smiles 

So soft, so bright, so 
bloomin' blue ; 

There aren't no waves for 
miles and miles 

Except the jiggle from 
the screw. 

To the man who can 
acclimatise himself, India pre- 
sents a full banquet of sights 
and sensations, the like of 
which can be experienced 
nowhere else in the world. 
In what other part of the 
habitable globe can we see such 
a feast of colour as India has 
to offer both with respect to 
the costumes of its inhabitants 
and the exotic luxuriance of 
its flowers and foliage ? The 
attitude towards life, and the 
daily customs of the people, 
both in their religious and 
secular aspects, have afforded 
life -studies to many savants ; 

and the ordinary individual, 
who merely makes an amateur - 

Photo: " Vernon's Studios." 
BY THE ENTRANCE GATE TO HYDERABAD. 
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ghat of the Hoogly River, Calcutta, on the 
of the Hindoos. On the other hand, we 
have its rival as far as the Mohamme- 
dans are concerned : the vast assemblage 
of worshippers, who meet during the 
sacred festivals of Islam at the Jama 
Masjid at Delhi. 

It has been computed that the 
Hindoo, or Brahmanic, faith satisfies 
the religious aspirations of no fewer 
than two hundred and eight millions 
of souls. This vast community is 

divided into a large variety of castes, 
the higher of which are mainly Aryan, 
whilst the lower are of mixed origin, 
partly Aryan and partly Dravidian or 
aboriginal. The rigidity of their castes 
is still maintained, and we find, included 
under this main division, a large variety 
of religious sects, differing not only in 
nationality and blood, but in customs 
and dress. Their languages may be 
counted by the score. 

The abundance of temples and 
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ish study of human nature in an 
unfamiliar milieu, can find within the 
limited scope of his observation abun- 
dant food for thought. The view which 
appears on page 367, representing the 
entrance gate to the famous old city 
of Hyderabad, will furnish a very fair 
indication of the way in which the 
streets of the various cities present, 
each in its own peculiar fashion, a 
strange medley of unfamiliar person- 
alities, costumes and buildings. 

The two main divisions into which 
the natives of India most naturally fall 
are based on their religious creeds : 

Hinduism and Mohammedanism. Both 
forms of faith own disciples by the 
myriad, a fact which out two pictures 
of their respective great religious 
festivals admirably attest. On the 
one hand, we have the crowded scenes 
which may be witnessed at the bathing 
occasion of the annual bathing festival 

Photo : "Giles." 
PRAYER .1T A DELHI MOSQUE. 
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shrines encountered everywhere can easily be understood in view of these vast 
statistics. The deities and saints honoured in these quaint buildings are countless- 
almost as the sand of the seashore. Their architecture, and the ceremonies 
performed under the shadow of their walls, will amply repay any inquiring mind 
for all the time he may be able to spend upon their investigation. In quaint 
contrast to the primitive ceremonial -bathing in the sacred river Ganges, which 
forms the subject of the illustration on page 368, I may refer my readers to 
the photograph which is reproduced on page 369. It represents a typical Indian 
river scene, with the wireless masts of the Calcutta station peeping above the trees 
in the background. This bustling and important city, standing as it does on the 
banks of the Hoogly, a tributary of the sacred Ganges, witnesses no end of interesting 
sights during the period of the various pujas or native festivals. The most important 
of these occurs about October, and is known as the Durga Puja-that is to say, the 
festival of the Goddess Durga. This divinity forms the female counterpart of the 
male God Shiva, and is figured as a malignant creature, delighting in blood. The 
period of the festival is intended to commemorate her journey to her father, who 
bears the name of Himalaya, and who has bestowed his own patronymic upon the 
mountains in Northern India. This puja lasts about four days and starts with a 
fast. In each house is erected a small shrine containing an image of the goddess, 
although in some cases the whole family join together and construct a large sanctuary 
in the house of the head of the family. In front of these shrines the worshippers repeat 
their prayers, and present offerings of flowers, rice, and other foodstuffs. On the 
fourth day processions wend their way to the bank of the Ganges, where the shrines 
are cast into the water, being by this action considered as consigned to the care of 
the Holy Mother River, who is thereby induced to take cognisance of the needs and 
aspirations of the family worshippers. 

From the Westerner's point of view, Calcutta in peace -time constitutes one of 
the busiest ports in the Far East ; and-despite the fact that a number of steamers 
have been taken over by the Government for transport and patrol duty-it is still, 
even in the midst of this great world war, an emporium of vast activities. Jute 
forms one of its largest staple exports, and much of the material despatched from this 
Indian trade centre plays an important part in Western warfare by its utilisation 
in the manufacture of sandbags. Besides the great shipping " organisation," on one 
of whose steamers I am serving, a number of other regular steamship companies use 
the port, notable amongst them being the P. & O., Ellerman, Harrison, Anchor- 
Brocklebank, Bucknall, Clan, and Andrew Weir lines. One of the advantages, 
from an operator's point of view, of employment with the British India S.N. 
Company lies in the fact that, owing to their many widely divergent services, one's 
life does not lack abundant opportunities for changes of scene and varieties of 
climate. 

Like many another wireless man on foreign service, I have found much interest 
in the articles published in THE WIRELESS WORLD on the subject of " Pastimes for 
Operators." Few of us go through life without a hobby of some sort or another, 
and many of our men on the Indian coastal steamers have taken up the seductive 
pursuit of amateur photography-probably one of the most delightful pastimes an 
operator can make his own. The whole of the vast quarter of the globe, known 
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amongst us as " The East," 
abounds with subjects for 
the camera, and the atmosphere 
possesses such high actinic 
properties that there is little 
fear of securing splendid op- 
portunities for reproducing 
them upon film or plate. The 
wireless operator is usually free 
whilst his ship is in port, so 

that he has ample opportunity 
of gathering pictorial mementos 
with which to brighten and 
illustrate his letters home. 
The attractions afforded by 
India, from this point of view, 
must be seen to he appre- 
ciated, and photographs help 
more than anything else to bring 
the charm of " local colour " 
before " those at home." The 
present writer can speak whole- 

heartedly about the fascination it exercises over one who has felt, in ever so small 

a degree, the significance of that well-worn phrase " the Call of the East." 

Wireless Detective Ship 
IN consequence of the number of wireless amateurs who swarm all over the 

States, most of them young, and many of them with all the " irresponsibility " 

which attaches to youth, it appears to have been found necessary to maintain a 

detective vessel specially equipped with a wireless device designed to locate the 
position of youthful hoaxers. Similar means are being employed both on sea and 

land to track down the chain of secret wireless installations, which are endeavouring 
to supply Germany with news by busily " relaying " information from one to 
another until ultimately a long-distance station is reached outside the jurisdiction 
of the United States, whence the information may be transmitted to the enemy. 

One of the recent discoveries due to this up-to-date detective machinery is a sur- 
reptitious plant near the Connecticut naval base. Our American Allies were 

astonished on a recent occasion at the accuracy of the information upon which the 

enemy submarines are able to rely, and are taking active steps in consequence. 
Readers of THE WIRELESS WORLD will be familiar with the difficulties with 

which the American authorities were faced owing to German spying and intrigues 
even in the days of " friendship " and neutrality. What the outbreak of war has 

effected is probably the bringing to light of a large number of these plots and secret 
manoeuvres, which may even in some cases have been known to, or guessed at, by 

the U.S. A. Secret Service ; but which under former conditions were much harder 

to deal with. 
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LECTRICITY in its application to practical 
needs owes much to Mr. A. J. Makower, who, 
born on May 9th, 1876, received his scholastic 
training at the University College School in 
Gower Street, and afterwards at the College 
itself, between the years of 1884 and 1895. 
Thence he proceeded to the banks of the Cam, 
and fulfilled his regulation three years' curricu- 
lum at Trinity College, taking his degree in 
the Mathematical Tripes of 1898. After 

leaving his Alma Mater he judged it well to " turn 
the tables " upon our Teutonic rivals and study their 
methods. This idea he prcceeded to carry out ; and 
the years which he spent, first in the famous technical 
school of Charlottenburg, under Prof. Slaby, and 
afterwards at the Union Electricitaets Gesellschaft, 
gave him not only a valuable training in electricity, 
but also a most useful insight into German methods. 
After his return to England he joined the British 
Thomson -Houston Company, of Rugby, and worked 
in their alternating current section, especially turn- 
ing his attention in the direction of induction motor 
designing, working and testing. In 1904 he received 
an appointment at the South -Western Polytechnic 
at Chelsea, where he first came into contact with 
Dr. Eccles, a distinguished colleague with whom 
he has acted on many occasions. Mr. Makower is 
head of the Electrical Engineering Department at 
the Polytechnic, and is closely connected with the 
University of London, of which he is a recognised 
teacher, and by which he is employed as examiner 

in electrical engineering. He also acts as Secretary of the 
Board of Studies in Electrical Engineering. Mr. Makower 
has made some notable contributions in the way of papers on 

wireless subjects, frequently in co-operation with Dr. Eccles. 
In conjunction with his brother he conducted a series of electro - 
atmospheric experiments-flying kites on the Derbyshire and Hamp- 
shire Hills-extending over three years. The results of this 
research have appeared in various issues of the Quarterly Journal 
of the Royal Meteorological Society under the title " Investigation 
of the Electrical State of the Upper Atmosphere." Over and above 
his purely scientific duties, Mr. Makower has devoted much energy 
to the development of an electric -traction firm, Messrs. Mossay & 
Co., of which he is a managing director. Since the war started he 
has been occupied with much valuable work of national importance. 



On the Matter and Elimination 
of Strays 

An Investigation under the Auspices of the Dutch East 
Indian Department of Telegraphs 

By CORNELIS J. DE GROOT, Sc.D., E.E., M.E. 

(Engineer of the Department of Telegraphs, Dutch East Indies) 

Reprinted by Special Permission front the Proceedings of the Institute of Radio Engineers. 

PART I. 

RADIO V. CABLE COMMUNICATION IN THE TROPICS. 

ONE of the most troublesome phenomena met with in connection with long- 
distance radio communication, where the signals are usually faint and of variable 
intensity, is atmospheric disturbances or strays. These interfere seriously with 
radio communication during the summer in temperate climates. Their magnitude 
increases to an overwhelming extent in the tropics, especially during those seasons 
when the sun attains its maximum altitude. 

In the tropics, and at such times of the year, it is a task of the utmost difficulty 
for a radio engineer to establish and maintain communication. Particularly 
unfavourable under these conditions is the comparison between the cost of upkeep 
and operating reliability for radio communication and submarine cable communication. 

The difficult undertaking of establishing radio communication on a regular basis 
in a tropical climate was voluntarily accepted by the Department of Telegraphs of 
the Dutch East Indies. Though it cannot yet be said that a completely successful 
solution has been obtained of the problem of substituting the proposed radio service 
for submarine cable communication the incidental investigations have been of much 
interest. Systematic researches have beer carried on, which have resulted in the 
accumulation of a great quantity of valuable material dealing with such radio 
phenomena as the propagation of electro -magnetic waves and the origin, propagation, 
nature and elimination of strays. 

It is this last information concerning strays which will constitute the main 
subject of this paper. 

It may be a matter of astonishment that so unfavourable a region as the tropics 
was chosen in attempting to substitute radio communication for submarine cables ; 

particularly when one considers that under much more favourable conditiors as to 
strays and cost of upkeep the problem has not yet been successfully solved. It must 
be admitted, however, that special circumstances dictated the choice of radio service, 
assuming the feasibility of such communication. 
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These circumstances are the following : 

(a) The East Indian Archipelago consists of a great number of islands separated 
by straits and seas of enormous depth, 12,000 feet (3,700 meters) being quite common. 
In this region earthquakes and similar disturbances of the sea bottom are frequent, 
and the coast line rises steeply. 

Such conditions are not favourable for submarine cable work. Repairs are 
very difficult and sometimes impossible at such great depths, and in every case a 
first-class cable repair steamer, with extraordinarily heavy hoisting apparatus, 
would be necessary. Especially is this the case in the much deeper waters of the 
eastern part of the Archipelago. The existing cable steamer does not meet the above 
requirements ; and since the communication was most urgently required, and since 
the establishing of communication in the eastern part of the Indies would have 
involved the purchasing of a second and larger cable steamer, an extension of the 
cable system was regarded as undesirable. The great extent of the Archipelago, 
this being nearly 3,000 miles (5,000 km.) in length, would have necessitated keeping 
two cable steamers, at least, in commission at all times. The great frequency of 
earthquake and sea disturbances of similar character would have resulted in frequent 
and possibly simultaneous breakdowns of the cable service with the result that the 
widely separated parts of the Archipelago might have been out of communication 
for very long periods of time. 

(b) As an additional advantage radio stations afford the possibility of maintaining 
communication with ships at sea. Though the traffic is not sufficiently extensive 
to justify the erection of radio stations for this purpose exclusively, especially as 
violent storms and fogs at sea are unknown in this part of the world, it still remains 
an additional advantage of the radio chain as compared to submarine cables. It is 
clear that navigation is facilitated by free communication to ships. 

The advantages of a radio chain as regards ship communication are obvious 
from a naval standpoint, and were most readily realised at the beginning of the 
present war. It would have been almost impossible fer the small squadron of 
Dutch men-of-war to maintain neutrality as perfectly as it did had all points now 
connected by radio been dependent entirely upon submarine cable service. 

(c) Another reason for embarking in the enterprise of establishing reliable 
radio service in this tropical region was the apparent slightness of the risk, at least 
at the inception of the undertaking. The well-known Telefunken Company of Berlin 
entered ii to a contract with the Dutch Government to erect the chain of stations 
at a very moderate price and with full guarantee of continuous correspondence at 
the stated speed of twenty-four words per minute during all twenty-four hours of 
the day and every day of the year. The only exception to this guarantee was during 
such times as strays would have reached an intensity which would have become a 
menace to the apparatus and operators or such times as those during which an 
ordinary overhead telegraph land line would have been equally crippled. It appeared, 
however, after some years of systematic tests, that the conditions guaranteed in the 
above contract could not possibly be fulfilled, and that even under much less strict 
requirements a radiated energy of some six to eight times as large as that actually 
furnished was necessary to maintain anything like trustworthy communication 
during unfavourable parts of the year. By trustworthy communication is meant 
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service comparable to that obtained, with normal hand sending on submarine 
cables. 

The Telefunken Company is only partially to be blamed for the poor results 

obtained since, at the time of the original contract, no one had the slightest idea 

as to the difficulties which were encountered in the tropics. My opinion in this 

direction is confirmed by the equally poor results obtained by other radio contractors 

in India at about the same time. 
As a matter of fact during the three most favourable months of the year, which 

corresponds roughly or most nearly with European conditions, the communication 

was entirely in accordance with the agreement. 
At the time the contract was drawn up, the cost of erection, maintenance and 

repair of submarine cables was well known by long years of experience. The cost 

of erecting radio stations of the proposed magnitude could also be approximated 
closely. In consequence the comparison between radio communication and the 

cables seemed a reasonably favourable one, and competition between them not 

impossible. 
Although the apparent risk was not great, it must be appreciated that this 

enterprise indicated much energy and a broad-minded attitude on the part of the 

Dutch Colonial Telegraph Service. In facing the pioneer work the Service undertook 

the first systematic investigation in connection with radio in the tropics. Though 

success was not reached in every direction much valuable material was obtained on 

the basis of which completely successful radio communication could be based in the 

future. In addition, from a scientific point of view, fascinating phenomena were 

encountered ; thus casting much light over the laws governing the propagation of 

electro -magnetic waves as well as on the nature and elimination of strays. 

All of these advantages more than compensated for the disappointment incidental 

to the insufficient communication between the stations as erected ; and, as a matter 
of fact, the stations have more than paid for themselves by the strategic value 

they have been shown to possess during the present war. 

On the other hand the necessity of enlarging these stations so as to radiate six 

to eight times their present energy was entirely unfavourable to the financial com- 

parison instituted between radio and submarine communication and in a direction 

prejudicial to the radio service. The original apparent equality of first cost was 

dependent upon a curious circumstance. Normally, the radio service would have 

been obviously much the less expensive, but a strict clause in the original contract 

required the Government to erect the stations on expensive reservations at great 

distances from existing towns with accompanying high rates of transportation for 

materials, the building of new roads, special accommodations and houses for the staff, 

.and huge initial expense in connection with the purchase and destruction of trees 

and vegetation on the sites of the stations. It is therefore not astonishing that the 

original calculations comparing radio and cable communications showed substantially 

equality, and that the choice between the two was solely one of convenience. 

Personally, I am convinced that with more up-to-date radio apparatus and 

with freedom in choosing suitable sites independer tly of the contractor's wishes, 

radio communication will always be preferable to submarine cable communication 

under certain definite conditions. Such conditions are the following : 



1917] ON THE MATTER AND ELIMINATION OF STRAYS 377 

Wherever the traffic is of such nature as to permit an interruption of com- 

munication at the most of two hours per day (in consequence of thunderstorms and 

entirely excessive strays) the radio service will be preferable. 
For distances of more than 600 miles (1,000 km.) the cost of radio communication' 

may, even in the tropics, be easily made less than that of cable service. In addition 
the reliability and speed, as expressed in terms of words handled per day, may be 

made superior to that of normal cable service. Furthermore, radio telegraphy has 
the advantage of communication with ships. 

Investigations which were carried on showed that the requirements of the 
contractors as to station sites were not necessary, and that the stations might easily 

have been erected in much more convenient and inexpensive locations. Needless to 

say, the knowledge is of great future use. 
Radio service has great military and political possibilities. It has the great 

advantage that repairs are always local in nature. Spare parts, or even duplicate 
sets, could be kept in every station and skilled engineers or operators provided. 
Under these conditions communication could hardly be interfered with by any 

ordinary disturbances, being subject only to extremely severe earthquakes, which are 

indeed a source of interruption to any type of communication. 
In this regard, particularly, radio service compares very favourably with the 

submarine cables, for in the latter case the breakdowns may cause a cessation of 

communication for several weeks. 

PART II. 

OPERATING CONDITIONS IN THE TROPICS. 

Though the results of the comparison between the two competing systems of 

communication are interesting, the systematic research work concerning the pro- 

pagation of the radiated energy and the nature of strays are more absorbing to the 

scientific worker. 
Of this research work only that portion directly concerned with strays will he 

summarised in this paper. 
As an introduction to the conditions under which observations were carried out, 

a short description of the stations and their geographical location, as well as some 

photographs thereof, are given. In Fig. i is shown a map of the East Indian 
Archipelago on which are indicated clearly the stations under consideration. These 

are: 
Landangan, 7° 4o'south, 114° east, and situated in the eastern part of the main 

island. From this island as a centre, India is governed and the two other stations 
are merely secondary governmental centres, so that the main object of this 

communication is in governmental service. 
Oiba, 1o° 15'south, 123° 3o' east, and near Timor, one of the secondary centres 

of government. 
Noesanivé, 3° 5o' south, 128° Io' east, and situated on the island of Ambon, also 

a secondary centre of government. 
The contractor had agreed to furnish continuous communication between 

Landangan and Oiba, 68o miles (1,090 km.), and from Oiba to Noesanivé, 555 miles 
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FIGURE I. 

(8go km.). The tests, however, were extended so as to include the unguaranteed 
direct communication between Landangan and Noesanivé, 1,010 miles (or 1,620 km.). 

All three stations were of the same design and output, and differed only slightly 
to conform to local conditions. 

As the design is the well-known commercial Telefunken musical quenched spark 
set, no detailed description will be given here. It is sufficient to note that all the 
stations were of the so-called 5 T.K. standard type (this being 5 K.W. in the antenna). 
The prime mover was a 28-h.p. Deutz gasoline engine, starting on compressed air, 
and with belt drive to a 10 K.W. 500 cycle generator and exciter. The generator 
fed the closed core 22o -to -12,500 volt transformer, which charged a group of Leyden 
jars. These discharged approximately 1,000 times per second through an air-cooled 
Wien silver surface, spark gap, composed of 14 gaps connected in series. Since the 
generator system is worked near resonance, a high-pitched note is produced in the 
receiving set. 

The antenna and closed circuits were coupled closely and directly and any one 
of four predetermined waves could be readily radiated. These were a 600 -metre 
wave for ship -to -shore work, and 1,200, 1,600 and 2,300 -metre waves for long-distance 
work. The r,600 -metre wave turned out to be the most desirable for direct com- 
munication between the three main stations, especially during the day -time. At 
night the 600 -metre wave, which was not desirable during the day, was approximately 
as good as the 1,600 -metre wave. At night the 1,200 -metre wave was slightly better 
than either the 600 or 1,600 -metre waves. From the point of view of simplicity, 
the 1,600 -metre wave was practically always used, with the exception of special tests 
intended to determine the relation between the working conditions when using 
different wave lengths. These latter tests showed, however, that the 1,200 -metre 
wave length which was most efficiently radiated was superior during the night-time, 
whereas in the day the combined effect of the better radiation at short waves and 
the better propagation of the longer waves resulted in a most efficient wave length, 
which changed with distance as well as with the hour of the day. On the average 
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this optimum wave length was about 1,600 metres for the Boo -kilometre (53o -mile) 

distance of transmission and from i,800 to 1,90o metres for the Logo -kilometre 

(650 -mile) connection. 
The contractor, who was authorised to pick out the wave length at which the 

tests were to take place, decided after preliminary tests with wave lengths up to 3,500 

metres, that the r,600 -metre wave should be the working wave throughout the day 

and night. 
The 600 -metre wave was radiated by a fan -shaped six -wire antenna in connection 

with an earth of radially spreading galvanised iron wires. The longer waves were 

radiated from a four -wire umbrella or rather (" X ") shaped antenna in connection 

with a counterpoise ground made of twelve wires of copper -plated steel. 

These arrangements proved best for all three stations so far as maximum 

effective radiation at the different wave lengths was concerned. 

Both antennas and the counterpoise, which was elevated to the average height 

of 6o metres (20o feet), were supported by a centre steel lattice tower, 85 metres 

(280 feet) in height. This tower is of the well-known triangular cross section type, 

much used by the Telefunken Company, and stands on a ball-and-socket joint, 

being stayed by two guy sets each of three solid rod stays, each stay terminating 

in a concrete anchor block. These stays were made up of sections of rods 3 metres 

(ro feet) long and 3 centimetres (1.2 inches) in diameter. The approximate stress 

on each stay was 19 tons (17,00o kg.). In this way the towers were held in vertical 

position though the support was flexible. 
In two of the three stations, both stays and towers were insulated from each cther 

and from the earth by glass -plate insulators, but at the Noesanivé station frequent 

earthquakes made it necessary to avoid this construction, and the tower and stays 

were all directly connected to each other. 

Important Announcement 

A Slight Revision of " Wireless World" Rates 

IN view of the increase in the cost of production of this magazine, due to the 

stringency of war conditions, we find ourselves faced with the alternatives of 

(r) Reducing our reading matter, or 
(2) Increasing the price of the magazine. 

We feel sure that our readers would not wish us to choose the first alternative, 

and we have consequently fallen back upon the second. The price, therefore, of our 

monthly issue, starting with October next, will be 7d., instead of 6d. as heretofore. 

No extra charge will be made to annual subscribers as far as subscriptions already 

registered are concerned ; but in future yearly subscriptions will cost 9s. (instead 

of 8s., as at present). 
We take this oppprtunity of expressing to our readers our appreciation of the 

support accorded by them in the past, and assure them that we shall spare no effort 

to merit its continuance and extension in the future. 
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AMATEURS IN THE U.S.A. 

IT would be most unfortunate, indeed, says the Scientific American, if the 
Navy control of wireless stations in the United States were to become a fail accompli ; 

for, after all, the wireless amateur is of known value to the country at large during 
time ofJ peace, while his latent possibilities as a military asset in time of war are too 
prodigious to be overlooked. True, there have been occasions when certain amateurs 
have made veritable nuisances-even serious menaces-of themselves, but these 
have been few and far between, notwithstanding the fact that there are tens of 
thousands of private wireless installations among us. 

The good the wireless amateur accomplishes is soon forgotten. Yet can v e 
ever forget the monumental work of the boy wireless operators during the great 
floods which ravaged the Middle ,Western States during the earlier months of 1913 ? 

Many were the towns and communities which became completely isolated from the 
outside world through the breakdown of telegraph and telephone systems ; and yet, 
Thanks to a handful of amateur wireless stations scattered throughout the inundated 
territory, the unfortunate people were able to keep in constant touch with the entire 
country, which nobly came to their assistance. 

Most commendable of all, perhaps, has been the formation of a relay league by 
the wireless amateurs, enabling the sending of messages from and to almost any part 
of the United States, through chains of stations. Recently the American Radio 
Relay League announced through its President, Hiram Percy Maxim, of Hartford, 
Conn.. the opening of a practical Trans -Continental Service through a chain of 
amateur stations operated by members of the League. This organisation has a 
number of so-called trunk lines over which the relaid wireless messages are handled, 
and in the case of the Trans -Continental Service the initial message was sent from a 
station at Ballvstream, Long Island, and passed through the cities of Lima, Ohio ; 

Chicago, Ill. ; Dallas, Tex. ; San Diego and Los Angeles, Cal. Of the 4,000 members 
of the American Radio Relay League, at least r,000 are capable of handling wireless 
messages of any kind, and the services of this efficient body have been offered to the 
Government for defence purposes. 

A " NEW " ROTARY SPARK GAP. 

In the Digest of Wireless Literature for May 1917, we gave an extract from 
The Popular Science Monthly of a new patent for spark gaps, issued to H. Shoemaker. 
Mr. Leslie Miller, of Hatton Garden, E.C,, writes to us as follows 

" With regard to the U.S. Patent of H. Shoemaker (see page 92 of your May 
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" number) for a spark gap interrupted by a revolving mica plate with holes in it, 
" the enclosed illustration of my mica valve (rectifying) patent of 1907, still being 
" ordered for war hospitals, makes it difficult to see how any patent can be granted 
" for its employment as a spark gap. This is obvious, and we used it for the purpose 
" over four years ago," 

Our readers will see from the accom- 
panying illustration that there is a great 
similarity between the two devices. The 
patent in question is No. 12,712, of June 
1st, 1917, claiming " means for obtaining 
" unidirectional current from spark coils." 

%2. 

D 3G . C, 
---------- 

U 

HIGH-TENSION DIRECT -CURRENT DYNAMOS. 

In an interesting paper published in the " Proceedings of the Institute of Radio 
Engineers," M. Leon Bouthillon, engineer -in -charge of the Radiotelegraphic Service 
of the Postal Telegraph Department of France, describes the use of constant potential 
generators for charging radiotelegraphic condensers. Until recent years, says the 
author, the highest voltages obtained by means of direct -current machines were 

not greater than several thousand per machine. It was consequently useless to think 
of employing dynamos of such type for radiotelegraphy. A system of energy trans- 
mission with direct current developed by Mr. Thury gave rise also to the problem 
of building high-tension direct -current dynamos. The highest previously obtained 
voltage a few years before was not greater than 5,00o. Next a voltage of 8,000 was 

reached in the machines purchased by the Galletti Company from the Mechanical 
and Electrical Manufacturing Company at Geneva. A voltage of Io,000 was reached 
in a io k.w. machine bought by the French Government in 1912 for the radio- 
telegraphic station at Ouessant, and also in machines intended for use at Saintes- 
Maries-de-la-Mer, Fort -de -l'Eau, Boulogne-sur-Mer and Bonifacio. Lately bids 
have been received for the construction of machines delivering voltages of the 
order of 20,000. When we consider the difficulties which arise in the construction 
of such machines, says M. Bouthillon, we cannot but admit that their production 
marks a real advance in electrical engineering. 

No serious difficulty, therefore, stands in the way of securing directly, by 
direct -current machines, the high voltages necessary for radiotelegraphy. 

Later in the paper, in speaking of the production of radio -frequency energy 
by direct -current high-tension dynamos and rotary dischargers, the author says that 
transmission cannot be accomplished by controlling the field circuit of the machine, 
because of its large time constant. It is done by opening and closing the high - 

voltage current where it leaves the generator. Because of the high tension the 
switch, or brake, is subdivided into several smaller portions, and the arc which tends 
to be formed is extinguished in the smaller stations by the air current from the 
rotary gap, and in the larger stations by a separate blower. Experiments have been 

made with powers reaching and exceeding no k.w., the charging voltages being 
between io,000 and Iio,000 volts. These tests have demonstrated that between 
these limits the use of the system presents no particular difficulty, and there is no 

reason why the same should not be the case for larger powers and still higher voltages. 
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Among the characteristics of this system, as given by M. Bouthillon, we find the 
note is always perfectly musical, since the interval between the two sparks is equal 
to that between the successive passage of two points on the rotating disc past the 
fixed electros, and since conditions are precisely the same for successive sparks ; 

even marked irregularity in the speed of the discharger does not have any influence 
on the efficiency, and the discharger is completely independent of the generator and 
can be driven by a special motor. 

A NEW STATION IN NEW JERSEY. 

A new wireless station was opened at Cape May (N.J.) on March 12th of this 
year, and is described in the June issue of the Wireless Ago. The first Cape May 
station was built in 1910 on the roof of the Hotel Cape May ; a few years after another 
station was erected on a plot of ground owned by the Pennsylvania Railroad, near 
the beach. This station was housed in a modest building and the aerial was sus- 
pended from a wooden mast r8o ft. in height. The mast was wrecked by a storm 
in 1915, as a consequence of which plans for a new station were made. 

Located about a mile from the old station and one half -mile from Cape May, 
the new Marconi link is built on the property of the Cape May City Waterworks. 
A two -storeyed frame structure, the plans for which were drawn by John B. Elen- 
schneider, Construction Engineer of the Marconi Company, houses the equipment. 
On the first floor is the operating equipment, containing a transmitter and receiver. 
The top floor, or attic, is used as a storage room. 

The transmitter is a Marconi new type panel set, which is employed in shore 
stations where 6o cycle single-phase current can be obtained from electric light 
companies' plants. The spark gap is of the non -synchronous type, with an approxi- 
mate frequency of 1,100 per second, which gives a high, clear note, different from 
that of the quenched spark gap. As a result the signals are distinctive and easy to 
read through interference by other stations. 

The transmitter is tuned for three wave lengths-3oo, 450 and 600 meters. By 
throwing a switch which actuates the primary and secondary circuits and the 
coupling, changing the primary, secondary and coupling simultaneously, the 
operator can shift quickly from one wave length to another. In the case of the 
300 -metre wave the operator inserts a short wave condenser in the antenna by open- 
ing a switch which is ordinarily across this series capacity when working on the 
longer wave. The transmitter can be easily adjusted for any power from r k.w. 
to 3 k.w., this being accomplished by an adjustable transformer reactance. 
Ordinarily the set is worked at 2.4 k.w. power, which gives an antenna current of 
twelve amperes when operated at a wave length of 600 metres. 

The receiver is of the 'or Marconi type. The antenna of the four -wire T type 
is suspended between the new galvanised steel tower erected by the Marconi Com- 
pany and the Cape May City Water Tower. Each of these towers is 150 ft. in height. 
The natural period of the antenna is 398 meters. This period was chosen because 
of the fact that the station can operate on a wave length of 45o metres without 
nserting a series condenser in the antenna. The capacity of the antenna is '00062 
microfarad. A large wire netting connected to a great number of galvanised pipes 
which run vertically into the earth to a considerable depth makes up the ground. 
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Operators' Notes 

Sundry Hints 
By HAROLD WARD 

DONT'S FOR SOLDERING. 

Don't try to solder dirty metals together. 
Don't use dirty soldering iron. 
Don't forget to use clean solder. 
Don't try to solder without flux. 
Don't try to solder with a warm iron ; it should be hot. 
Don't forget to " tin " both articles to be joined and soldering iron before 

attempting the joint. 
Don't solder the aerial wire where there is any mechanical strain ; soldering 

makes the wire brittle. 

REPAIRING A LEAKY ACCUMULATOR CONTAINER. 

To mend a leaky lead container, lift out the plates and pour the acid into any 

handy china vessel. Carefully turn up edges of container and loosen it from its 

wooden holder with a big screwdriver. As lead is soft be careful in handling it and 

don't make any more holes than are there already. After some coaxing you will 

find the lead can be easily withdrawn. Next fill it with water and look for leak. 

In most cases it will be very small and can either be hammered up or sealed with a 

hot soldering iron. Lead melts easily, so be careful not to burn a larger hole through 
the side. If it happens to be a large hole, soldering a small patch of thin lead over 
it is the only remedy. In such cases the inside of the patch should be thinly coated 

with sealing wax. Thin lead sufficient for any ordinary repair is obtained by 

stripping a spare length of lead -covered cable. 
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REMEDYING TROUBLE WITH THE BRADFIELD INSULATOR. 

Should it be found on taking down a Bradfield that, owing to neglect, the iron 
rod has seized in the ebonite tube, the first thing to do is stand it up on end and, 
having poured as much paraffin down the side of rod into the tube as possible, leave 
it to coax the oil down. Repeating the process a number of times will soften the 
rust holding the rod and allow of its being withdrawn. 

If a considerable amount of force is required, hold the tube firmly in the vice 

between two pieces of felt or cloth to prevent it from cracking, then, gripping the 
rod at one end with a stilson wrench (one can generally be borrowed from the 
engineers), try to turn it first one way and then the other. After a little while the 
rod will loosen. When moving freely, remove tube from vice, and having screwed 
a nut on to the rod, grip it in vice and turn with hands, pulling away from vice at 
the same time. Great care must be taken to avoid burring up thread of rod. 

Do not try to hammer the rod out, as the result is generally a broken tube, or 
at least burred ends of threads. 

Having removed rod clean it well with emery paper, and wipe it down with a 

paraffined rag. Vaseline the rod thoroughly before placing it back in tube, but 
first clean out inside of tube by pulling a paraffin rag backwards and forwards 
through it. 

A badly kept stuffing box frequently causes much trouble, as owing to its very 
exposed position it quickly and firmly rusts up. If this is so in your case, try to 

ease the cap by tapping round the flange with a hammer to loosen the rust, then 
exert as much force as possible with the gland key. Extra pressure is obtained by 
artificially lengthening the handle by attaching any handy piece of iron rod or tube. 

Should these efforts fail the whole stuffing box must be unscrewed and taken 
down from the roof, turned upside down and paraffin coaxed into the threads. 
After several soakings try the gland key again. 

If -a very bad case even this may be of no avail, in which case screw the box on 

to any firm base, get your blow lamp going, heat the flange and while still hot exert 
as much force as possible with lengthened key. This will shift the most obstinate 
of rusted up caps, though several attempts may be necessary. 

When reassembling do not be sparing with the vaseline in the threads, and 
remember that in hot weather the grease is liable to thin and run out, so that it will 

be necessary to replace it at frequent intervals. 
A little constant attention to the whole insulator will save you much trouble in 

the future. 

Examinations for Radio Clerk and Bookkeeper. 
THE United States Civil Service Commission held a competitive examination 

on July 25th for radio auditing clerk and radio bookkeeper and accountant at the 
usual places. Entrance salaries for auditing clerks range from $1,000 to $1,400 a 

year and the salary for bookkeeper and accountant $1,5oo. There was also an 
examination for assistant bookkeeper and accountant at $1,000 per year.-Telegraph 
and Telephone Age. 



Elementary Mathematics for 

Wireless Students "* 

,J4 New Publication of Considerable Interest 

By S. J. WILLIS 

THE absence of a knowledge of mathematics does not necessarily debar a student 
from entering the fascinating field of wireless telegraphy. Indeed, it is possible 
to obtain a good grasp of the subject, both practically and theoretically, with no 

more than the rudiments of arithmetic. But for every student who wishes to go 

beneath the surface of the matter, who desires to keep abreast of wireless progress 
by reading the papers which are read from time to time before learned societies, and, 
furthermore, intends to acquire knowledge which can be used for the design of new 

apparatus, a thorough working grasp of mathematics is essential. 
There are so many books on elementary mathematics at present available that 

the publication of a further volume might be thought superfluous. But on opening 
the covers of Mr. Willis's book we find that there are a number of points of novelty 
in the treatment, and it is evident that the writer is acquainted with the objections 
to many of the treatises on mathematics already existing. 

With the educational facilities now available in this country there are few 

young men who leave school without a good grounding in arithmetic, the elements 
of algebra, and, in most cases, a slight smattering of trigonometry. As knowledge not 
applied is soon forgotten, most young men on taking up the study of wireless telegraphy 
find themselves extremely " rusty " in " maths," but they still remember sufficient 
to make it unnecessary to wade through elementary arithmetic and other matters 
which were well driven into them at the elementary school. It is just because 
most books on elementary mathematics assume that the student is ignorant of the 
difference between the plus and minus sign, the placing of the decimal point, and 
other simple matters, that many wireless students are deterred from improving their 
mathematical knowledge. Time is precious in these strenuous days, and no student 
wishes to wade through zoo or 300 pages of a book in which at least half the matter 
is known to him. 

There is a very great advantage in a book prepared by a practical worker who 

selects just those points in the various branches of general mathematics which 
experience shows him to be constantly utilised by himself in his daily work. In' the 

first place, the student feels the absence of that detachment from actual practice 
which makes so many lads at school. look upon the information which their teacher s 

are endeavouring to drill into them as mere " grind," unlikely to be of use to them in 

* Elementary Mathematics. By S. J. Willis. London : Wireless Press, Ltd. 3s. 6d. net. 
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future life. In the second place, it is possible to combine in a single treatise what the 
student would otherwise have to " dig out " of a number of volumes. At the same 
time the compilation of such a book demands higher mathematical attainments than 
are required for a disquisition upon a single feature or even a single branch of the 
subject. Inves+igation of Mr. Willis's work justifies us in saying that he has attained 
a marked degree of success in this respect, and that by cutting out the elementary 
rules of arithmetic and concentrating on those subjects which the average young 
student is most likely to have forgotten, or never to have learned, he has in 
the volume before us produced a book which will undoubtedly attain great 
pcpularity, and fulfil the requirements of a wide circle of readers. 

Chapter I. opens right away with logarithms. As the writer says : " It will 
" often occur in the course of wireless work that we have several quantities to be 
" multiplied together and divided into each other, quantities which may each 
" consist of half a dozen or more figures." Operations of this description, tedious 
as they are when carried out by -ordinary or direct arithmetical methods, may be 
very easily performed by means of logarithms. The chapter then goes on to explain 
in clear language and by the aid of examples how logs may be used. 

Having grasped the principles and working of logarithms the student passes by 
an easy stage to the slide rule, a labour-saving device very rarely used in calculations. 
:1 welcome feature of the book is the omission of problems which have no bearing 
on practical work, and the insertion in their stead of problems in practical wireless 
work. 

In Chapter II. the author does not attempt to carry out anything like a systematic 
study of geometry, preferring rather to run over a few constructions and problems 
which are of general utility. In this chapter the reader will find how to work out 
such problems as what length of wire would be needed to stretch from a window 
6o ft. above the ground level to the top of a 4o ft. pole which is 30 ft. away from the 
house, and how to ascertain the length of belting required to connect two pulleys 
of different diameters at a given distance apart. 

Chapter III. is given up to algebra, and treated very simply and practically, 
always bearing in mind the needs of the wireless student. After working through 
this chapter, the student who previously had " skipped " the solution of wireless 
equations will find most of his difficulties to have vanished into thin air. 

Wireless work being largely concerned with the application of low and high 
frequency alternating current, we find a considerable section of the book devoted to 
trigonometry, a knowledge of which is, of course, essential in all alternating -current 
work. Following this we have other chapters devoted to various branches of 
mathematical work, which it is advisable that the wireless man should become 
acquainted with, and the volume closes with a carefully -compiled index for 
facilitating reference. 

Although much of the matter in this book has already appeared in THE WIRELESS 
WORLD Instructional Articles on Mathematics, the volume is considerably more 
than a reprint of these articles, and a great deal of additional matter has been inserted, 
The volume undoubtedly fulfils a want many times expressed in letters to the Editor. 
and judging by the flattering reception given to the Instructional Articles on Mathe- 
matics the book should have a very wide sale. 
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THE SUBJUGATION OF THE DESERT. 

SIR ARCHIBALD MURRAY'S despatch from Egypt, which was published on July 
6th last, deals with operations of open country campaigning, in refreshing contrast to 
the congested fighting on what is generally known as the We stem Front. The great 
problem which he had to face in striking at the Turks from Egypt was the same as 
that which the Turks had previously been forced to encounter when engaged in their 
own attempts to attack Egypt from Palestine. The " Wilderness," with which 
Holy Writ has made us familiar as having been the scene of the wanderings of the 
children of Israel on their way to the promised land, presents probably much the 
same characteristics to -day as it did in times of old. The Hebrews were guided 
on their way by " a pillar of smoke by day and a pillar of flame by night." Our 
modern English leader states that through the medium of 

signal stations and wireless installations . the desert was subdued and made 
habitable, whilst adequate lines of communication were established between the 
advancing troops and their ever receding base. 

The Pharaohs of Egypt ages ago recognised that-as our British General once 
again affirms-" this Peninsula is the true frontier of Egypt," and the first endeavour 
towards which Sir Archibald directed his efforts was to organise his bases and standing 
camps, his columns and units, so as " to make the striking force completely mobile." 
The traditional " ship of the desert," the camel, played its age-old part ; but in 
Wireless and its co-worker Aircraft, Sir Archibald had at his disposal invaluable 
adjuncts, of which his predecessors had never even dreamed. The water supply 
was all important, and we learn that the 

difficulty was accentuated by the rapid advance of troops and railway, with which 
the water supply could not. keep pace. 

Under such conditions a railway in itself could not suffice ; because the motive power, 
which was required for other purposes, had to be employed for the conveyance 
of this first necessity of life. Pipe lines were, therefore, pushed forward as rapidly 
as possible. It was not until these latter delivered water at Bir -el -Abd, about 
half -way between El-Kantara and El-Arish, that the British considered themselves 
in a position to strike effectively at the latter place. The enemy naturally pursued 
the old tactics of Eastern warfare by occupying all the positions in the area where 
water was available. As soon as our British leader did strike, the enemy appalled 
by " the swiftness of our final preparations " abandoned their positions at once. 
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By a series of complicated operations by fighting columns, rendered effective 
through the extreme mobility and directability imparted by the use of aircraft and 

wireless, the General was able to conduct 
a series of offensive operations from El- 
Arish, and when Rafa was occupied, 

the encircling movement was practically 
complete save for a gap in the north- 
west between the New Zealand Brigade 
and the Yeomanry. 

The enemy attempted to relieve their 
beleaguered force in the neighbourhood of 

S/NA/ Rafa by despatching a column from 
PEN /NSUL AA 

Shellal. The Royal Flying Corps, watch- 
ing the scene below from their point of 
vantage in the air, immediately reported 

this attempt, at the same time attacking the foe with bombs and machine-gun fire. 

The Turkish relief expedition was therefore completely frustrated, and the enemy's 
position with all its garrison captured. The official despatch goes on to sum up the 
result of these successful operations as 

the freeing of the province of Sinai, which for two years had been partially occupied 
by the Turks, from all formed bodies of Turkish troops. 

At El-Arish, the Royal Navy, despite the " strong currents, shelving and 
shifting beach, and heavy surf," which, as the present writer well knows by personal 
experience, characterise this coast, lent their aid in the formation of an organised 

military centre. From this point, by a series of skilfully conducted lightning cut - 
and -thrust expeditions, our troops have been able to force their way as far as the 
ancient city of Gaza, so familiar to readers of the history of the Crusades. 

The general character of the country over which the troops are now fighting 
in Palestine is admirably illustrated in our photograph on page 389. The point 
which we desire to emphasise in our brief remarks on this most interesting despatch 

consists of the material assistance afforded in the desert campaigns by aircraft 
and wireless. 

RUSSIAN WIRELESS. 

The more powerful the weapon the greater necessity for care in its use. That 
which is most efficient for good, contains within itself on account of its efficiency 

all the vaster potentialities for ill. Amongst the dramatic stories which have been 

recently published with regard to the happenings in Russia, we find a narration 

which goes to exemplify this thesis. It was told to his newspaper by the Petrograd 

correspondent of the Times, who stated that the traitor, Lenin, and his agents were 

well furnished with detailed information concerning the crisis in Petrograd at least 

twenty-four hours before the news reached the authorities in the locality from which 

he wired. He gives it as an ascertained fact that the information was communicated 

to the traitors through their tools in the Wireless Service. Radiotelegraphy, which 

is so potent an instrument in the hands, and under the supervision, of well -organised 

governments, plainly became a source of danger to Russia when the anarchic 
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elements were allowed to get out of hand. Carefully constituted organisations 
like the Governments of Great Britain and America are able to prevent illicit use 
being made of this modern medium of communication by spies and traitors within 
their gates ; but under the conditions at present ruling in the country of our Muscovite 
Ally such supervision must be practically impossible. The whole Russian Republic 
swarms with German sympathisers, subsidised traitors and spies, and the probability 
is that information of all descriptions, political, social and military, reaches the enemy 
through undetected installations. 

Wireless, prominent as is its rôle in all countries, possesses peculiar importance 
in Russia, where distances are so huge and the ordinary machinery of communication 
so sparse. The fact is self-evident ; but the following points culled from recent 
radiotelegraphic history will serve to illustrate it afresh. 

The first intelligence of the Russian Revolution was transmitted abroad by 
radiotelegraphy, and reached every capital in Europe simultaneously. The news 
at once went into print for home consumption in the neutral countries as well as in 
Germany and Austria. Some of the Entente Allies, however, Britain amongst their 
number, awaited confirmation from their Ambassadors at Petrograd before allowing 
their Press to give it out. In the meantime, Berlin, free from these restraints, relayed 
the message to Sayville by wireless ; and thus the U.S.A. received her first intelligence 
of the overthrow of autocratic government from enemy sources. 

There can be little doubt, moreover, of the priceless contribution of wireless 
towards the success of the democratic upheaval that freed the Russian people from 
the shackles of the old régime, whilst the diffusion of the intelligence of that success 
indubitably saved an immense expenditure of useless strife and bloodshed. During 
the crucial period of the crisis in Petrograd, when the Ievolutionaries first began to get 
the upper hand, the adherents of the Czar's corrupt administration deserted their 

THE SORT OF COUNTRY IN WHICH THE PALESTINE OPERATIONS ARE TAKING PLACE. 

C 
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VLADIVOSTOCK, THE FURTHEST EXTREMITY OF THE SIBERIAN [Photo "F_xrlasive." 

RAILWAY, CONNECTED WITH PETROGRAD BY WIRE AND WIRELESS 

posts and endeavoured to seek safety in concealment. Confusion reigned everywhere, 
and for many hours on end the wireless stations in the capital were left without 
authorised supervision or direction. It would have been possible at that time for 
any group of armed men, professing themselves to be delegates of the Duma, to 
have taken charge and directed the despatch of reactionary instructions to the 
Provinces and of military secrets invaluable to the German Army. The suspicions 
of the operators need not have been aroused by such messages, for they would have 
been in code. As soon as the War Committee of the Duma understood the state of 

affairs, they immediately formed a wireless division in charge of Captain Roder. 
The first step necessary was the re-establishment of strict control over the stations 
in Petrograd and Finland. This done, the ether waves spoke to the outlying wireless 
stations of the Russian Empire, which were informed of the complete success which 
had been attained, and were brought into line with the Central Revolutionaries. In 
many of these outlying districts the old regime still held sway ; the Urban and 
Provincial governors were not yet dismissed. The wireless station staffs, acting on 
instructions from the capital, agreed to accept " traffic " from these adherents of 
the old order ; but merely to file the messages without transmitting them. In 
this way cohesion between the supporters of autocracy was rendered impossible, 
and-in a few hours --the Duma established full communication with the wireless 
installations in Finland, Tsarskoe Selo, Moscow, Kronstadt, Turkestan and Siberia, 
besides close touch with the Baltic and Black Sea Fleets and with the Naval Station 
at Vladivostock. 

As a precautionary measure the Duma rigged up a special supplementary station 
at its Tauris Palace headquarters, so that in the event of Protopopoff's gendarmerie 
regaining temporary possession of the regular city stations, communication with 
the outside world would still be possible, 



The Magic of "Dot and Dash" 
A Brief Sketch of S. F. B. Morse and His Code 

THE majority of our readers are either proficient in the use of the.Morse Code, 
or are at least generally acquainted with its form. How many, we wonder, possess 
any degree of familiarity with the story of his life and work ? The records of 
Science provide a number of romantic incidents well worth the telling, and a brief 
sketch of the way in which this indispensable piece of apparatus was evolved from 
the brain of an artist, may prove of interest to many of those in whose daily life it 
plays so important a part. 

Born one hundred and twenty seven years ago at Charlestown in Massachusetts, 
Samuel Finley Breese Morse graduated at Yale University when he was 19 years of 
age. Charlestown in those days was an independent city with a population approxi- 
mating to 25,00o. In 1873 it was annexed to Boston, " the Hub of the Universe " 
of which it now forms an integral part. 

Present conditions at sea vary from those of the eighteenth century even more 
than does existence ashore. The Atlantic crossing, which in modern days has developed 
into little more than a steam ferry with specific scheduled hours of departure and 
arrival, constituted then a formidable voyage, the negotiation of which involved an. 

indefinite and uncertain expenditure of time. It must, therefore, have been a 
powerful motive which decided the young American graduate to risk the hardships 
and uncertainties of a journey to England, and we must look for the incentive which 
stimulated him, not to any enthusiasm for Science, but to a zeal for Art. Although 
Morse had studied chemistry, especially devoting his attention to electrical and 
galvanic experiments ; what brought him across the Atlantic was a desire to practise 
the art of painting in the studio of Benjamin West. The young enthusiast, pacing 
the decks as the sailing ship which bore him ploughed her way through the ocean 
waters towards our distant Isles, tacking now hither now thither in her endeavours 
to catch the variable winds, busied his thoughts, not with speculations on the natural 
phenomena which had come under his observation, but on the methods of manipu- 
lating pencil and brush. Yet, every now and again, as perhaps his vessel lay 
becalmed, with her sails flapping idly, whilst all the skill of her master and his 
mariners availed nothing to expedite her progress towards the goal, he must, in 
common with his fellow -voyagers, have realised the completeness of their isolation 
from the outside world. In those days, once men had lost sight of land, the only 
means of communicating with those ashore consisted of occasional messages signalled 
to passing ships by visual means or letters transferred to them by boat. Even on 
land the telegraph had yet to be invented, and more than 25 years were destined to 
elapse before the establishment of the first wired line. We wonder whether 
this young American, verging on the threshold of manhood, ever visualised in his 
most extravagant day -dreams the revolution in this state of affairs which would 
be wrought by electricity, the wonder -worker, even then waiting to be pressed into 
the service of man. We wonder whether he had any prophetic visions of the myriad 
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SAMUEL F. B. MORSE. 

Society of Arts for his first efforts in 
sculpture-"The Dying Hercules." 
In 1826 he became the first Presi- 
dent of the National Academy of 

Design in America, and filled that 
office until 1842. Seven years 
later he was appointed Professor 
of the Arts of Design in the 
University of the City of New 
York, better known in modern 
days as Columbia University. His 
artistic pursuits did not, however, 
completely satisfy his versatile 
genius, and he continued all 
through his life to devote much 
energy to research work in chemis- 
try and electricity. The idea of 

a magnetic telegraph had been 
" floating about " for considerably 
over a century before the days of 

Morse, and we find in the Spectator, 
the famous magazine conducted 
by Joseph Addison and Richard 

[SEPT. 

messages of business and pleasure, of 
safety and disaster, and all the multi- 
tudinous activities of mankind, which 
were destined in a few decades to pass 
to and fro all over the habitable globe 
couched in a code, the offspring of 
his own brain and destined to confer 
immortality on his name. Within a 
few days after leaving America he must 
have passed over the spot, where-but 
a hundred years later-the White Star 
Liner Republic was fated to thrill the 
world with her famous " C.Q.D." appeal 
for aid. 

Morse must have appreciated the 
hospitality of our shores, for it was not 
until 1815, after a stay of five ÿears, 
that he returned to New York, having 
achieved no mean success on this side. 
Two years prior to his return he had 
received the Gold Medal of the Adelphi 

SIR CHARLES WHEATSTONE. 
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Steele, an allusion to the subject in the issue for December 6th, 1711. That allusion 
reads as follows :- 

Strada, in one of his prolusions, gives an account of a chimerical correspondence 
between two friends by the help of a certain loadstone, which had such virtue in it, that if 
it touched two of the several needles, when one of the needles so touched began to move, 
the other, though at ever so great a distance, moved at the same time, and in the same 
manner. 

The Spectator goes on to state that the two friends in question made a pair of 
dial plates exactly identical, each furnished with letters of the alphabet instead of 
numbers upon their surface, and fitted with needles modelled in shape and 
arrangement to the hands of a clock. These needles were placed on pivots, so 
that they could move easily and point to any letter desired. The writer closes with 
the statement that " no matter how many miles the friends were separated they 
" could converse by simply moving the needles to any letter they wished." 

Doubtless Morse, like most other well-educated men of his day, was familiar 
with the Spectator, and on a voyage from Havre to New York in 1832 he conceived 
the idea of a magnetic telegraph on similar lines to those described above, and five. 

years later endeavoured to interest the American Congress in his invention. He 
failed to obtain English Letters Patent for his discovery, and his claims to priority 
in point of time over the English Professor Wheatstone have been the subject of 
considerable controversy into the merits of which it is undesirable -to enter here. 
In his own country also he had a very hard struggle to " win through " ; and it is 
greatly to his credit that he kept a good heart and persevered until, in 184.3, quite 
dramatically and during the last moments of the session, on the stroke of midnight, 
Congress appropriated $30,000 for an experimental telegraph line between 
Washington and Baltimore. " Nothing succeeds like success," and, as so on as the 

A VIEW OF COLUMBIA UNIVERSITY. [Photo "Exclusive o 
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utility of his invention had been recognised, honours were showered upon him from 
all parts of the world. He was the recipient in 1858 of an international grant of 
£16,000, bestowed at the instance of Napoleon III. He had the good fortune to live 
long enough to see the success of his invention in many countries, and it was not 
until 1872 that the great inventor passed away, being then at the ripe age of 81. 

Simplicity is the characteristic of great ideas, and, as soon as their working 
has been established, all the world is astonished that they should never have 
occurred to anyone before. The use of combinations of two different electrical 
impulses for the transmission of messages falls under this category, and Morse's 
system of signalling is a very simple device compared with the elaborate arrangement 
of the telegraph as invented in England by Cooke and Webster, under whose 
arrangements five needles were employed, each worked by two wires. 

It may be useful here to refer, in passing, to the differentiation between the 
" Morse Code " usages in America and internationally. The former, which is utilised 
throughout the United States for most inland telegraphy, differs from the Inter- 
national (or as our American cousins sometimes call it " the Continental Code ") 
in the letters C, F, J, L, O, P, Q, R, X, Y and Z, as well as in the figures and a number 
of punctuation signs. In the International Code the space between the component 
parts of each letter is always the same and is equal to the length of one dot. 
Similarly the space between letters is equal to three dots. In the American Code, 
however, there are two different spaces between letters ; for example, the letter I 
in the American Code consists, as in the International, of two dots separated by a 
space equal to one dot. The letter O however is also made up of two dots, but the 
space between them is longer than in the case of I. In the International Code the 
letter O is composed of three dashes. Expert telegraphists, well acquainted with 
both Codes, have expressed the opinion that the American is faster in practice, 
although the chances of error, due to its formation, are much greater. Because of 
this latter objection the " International Code " has replaced the " American Code " 
for all wireless work in the United States, and possibly in the future will completely 
replace its competitor for the inland telegraph as well. 

There are two methods of using the Morse Code in telegraphy, the first being to 
send the two signals, one as a short and the other as a long sign ; and the second to 
send them as currents in the opposite direction. This latter method is used with the 
needle telegraph as originated by Morse, a dot being a deflection to the left and a 
dash to the right. It will thus be seen that with the needle telegraph both electrical 
impulses are of the same length. The railway telegraphs are the only ones retaining 
to any extent the needle method. Almost all other telegraphs use the " long and 
" short " method, except those employing special type -printing or automatic devices. 
Submarine cables, however, still utilise a system in which both signals are of equal 
length. 

Morse is the language resorted to for flag signalling and for the heliograph, 
besides being universally employed in radiotelegraphy. The audible signals heard 
by the wireless operator in his telephone headpiece are made up of long and short 
buzzes usually of a musical nature. To the uninitiated the speed at which an 
experienced operator can transcribe the messages is nothing short of wonderful, and 
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experts frequently reach a speed of 3o to 35 words per minute for long stretches. 
Higher speeds than these are sometimes touched, but it is interesting to note that 
about 45 words per minute represents the limit of aural reception, as beyond this the 
human ear is incapable of differentiating between the dots, dashes and spaces. 
With automatic wireless apparatus, however, a receiving speed of 120 words per 
minute is comparatively easy to attain, and undoubtedly speeds two or three times 
as great as this, if not more, will be achieved in the future. 

A thorough knowledge of the code is of course essential to all professional 
telegraphists, and no student of. wireless should omit to learn to send and read the 
code at an ordinary working speed. We have frequently found students, otherwise 
excellently equipped, greatly hampered by their ignorance of Morse, and in more 
than one case an invention has been submitted to us which proved to be quite 
impracticable merely because the inventor was not acquainted with practical 
telegraphy. Thanks to the Marconi Official Records, which are now obtainable 
through any dealer in " His Master's Voice " Records and which can be played on 
any needle gramophone, the Morse Code can be readily studied in the privacy of 
the home, while experimenters anxious to become acquainted with practical working 
conditions, such as " jamming " and general interference, have in these records a 
means of studying and-what is of the greatest importance-repeating at will 
specimen messages such as are sent between ship and land stations. Even to those 
who have no immediate interest either in wireless or wired7telegraphy, practical 
acquaintance with Morse will often prove of great assistance, and many useful 
exercises in its manipulation may be carried out with the aid of nothing more elaborate 
than a handkerchief tied to a stick. 

[Photo Clarke & Hyde. 
FLAG -SIGNALLING IN MORSE. R.F.A. COMMUNICATING WITH A BATTERY IN ACTION. 
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GERMANY'S POST-WAR SHIPPING PREPARATIONS. 

THE connection between ships and wireless is so close that the subjects may 
almost seem to be interlaced. For instance, when (as reported in our July issue) 
the notorious Dr. Brueders of Berlin was putting before a recent meeting in Hamburg 
his proposal for the post-war establishment of a German Lloyds, he laid special 
emphasis upon the essentiality of Germany's employing radiotelegraphy on a much 
more extensive scale than ever before, besides taking immediate steps to render 
herself independent as far as cables are concerned. Such a claim is intended to form 
part and parcel of the gigantic efforts which our enemy is preparing to make as 
soon as the British Fleet " ceases from troubling," and the ocean trade routes 
are once more available for the black, white and red ensign, which has been absent 
from them since 1914. The text of the Bill for the Restoration of the German 
Mercantile Marine was published in Berlin on July loth, and a pretty comprehensive 
measure it appears to be. Our enemies plainly intend to follow their usual practice 
of " taking Time by the forelock," and what many of us are anxiously concerned 
about is, lest our own ministers should follow their usual practice of making a frantic 
effort to grasp the heel of the Scythe -Bearer just as he has almost passed them by. 

The new German Bill is based upon the principle of non -redeemable subsidies, 
on the strength of which the Government will control their whole Mercantile Navy 
for a period of ten years, and so make arrangements as to stimulate in the highest 
degree expedition in shipbuilding. It is admitted that the circumstances of the war 
have caused a very great financial weakening of the German shipping concerns, and 
that Germany will have to make strenuous efforts to regain her position, in view 
of the fact that the " United States of America, and Japan in particular, have 
" enormously increased and expanded both their fleets and their business." 

The whole of this shipping programme is linked up with the project of Dr. 
Brueders, and from the wireless point of view must be read side by side with his 
suggestion of " employing radiotelegraphy on a much more extensive scale than 
" ever before." We British are plainly threatened with the competition of an 
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organisation of mercantile shipping such as has never yet been attempted in the 
world's history. The construction of German vessels will be conducted, not so much 
on an immediate profit -earning basis (as must inevitably be the case with commercial 
companies), but with a view to the quickest possible acquisition of trade. They 
are to have placed at their disposal an extraordinarily elaborate system of radio- 
telegraphy, whereby not merely will the owners be able to assure themselves of the 
safety and position of each vessel at any time, but which will keep both owners and 
masters of vessels closely in touch as to the state of the markets, the prices ruling, 
the demand for tonnage, and other important details affecting the individual voyage 
of each ship. The agents ashore who transmit such information will have the 
opportunity in every case of knowing through the medium of wireless exactly, not 
only at what date, but at what hour the vessels may be expected to arrive, with the 
result that they may make arrangements for immediate berthing and unloading, 
as well as transference to railways or other media of distribution ashore. 

We do not put forward these ideas as constituting in themselves any new 
thing. Far from it ! Shipowners and Masters are already aware, through experience, 
of the facilities which wireless places at their disposal in these respects. But what 
we do wish to emphasise is the prospect of these facilities being provided officially 
with all the lavish hand that a non -profit -earning Government alone can wield, 
extended and systematised into one gigantic organisation, embracing every trade 
route and the whole world. A large number of us are extremely anxious to 
know : What counter measures have our Government in hand ? We have been 
obliged to learn the lesson of preparatory organisation in war ; are we to be allowed 
-in peace-to fall back once more into the slough of laissez-faire ? If we are not- 
now is the time for preparation. 

* 

HEROISM IN EXCELSIS. 

We print on the opposite page and on page 414 pictures showing a ship's 
signal log book open and shut. The marks upon the left-hand pages of this MS. 

volume show that it is a relic from a ship 
whose occupants have been subjected to 
enemy fire. As a matter of fact, the signal - 
book in question is the Wireless Log of 
H.M. trawler Floandi, which has been for- 
warded by the Rear -Admiral commanding 
the British Forces in the Adriatic as a 
contribution to the National War Museum 
which will be organised after the present 
struggle is over. The story which is 
associated with this touching memento 
may be summarised as follows : A long 
line of British drifters, in eight divisions 
of about six boats in each, were engaged 
in watching anti-submarine nets in the 
Straits of Otranto, which separate Italy 

[Photo "Farringdon." 
OPERATOR D. M. HARRIS 
OF THE " FLOANDI 
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from Albania. At dawn, on May 15th last, three Austrian cruisers, issuing from 

their naval base at Pola, bore down upon them. On approaching the line the 

[Photo " Farringrtbn. 

WIRELESS LOG BOOK OF " FLOANDI " SHOWING THE SCRATCH MADE BY THE 

PENCIL OF OPERATOR HARRIS AS HE WAS STRUCK DOWN BY A SHELL. 

Austrian cruisers separated, one attacking the centre and the other two the 

divisions on either wing. One of the cruisers' captains appears to have acted 

with some chivalry towards the little craft, summoning them by blasts upon 

his siren and dipping his flag to give up the unequal strife and abandon their 

vessel. Running within a hundred yards of the Gowanlea this Austrian Com- 

mander repeated his exhortation verbally through the megaphone. Skipper J. Watt, 

R.N.R., answered by slipping bis nets ; rang down for full speed ahead ; and-calling 
on his crew for three cheers, bade them fight to a finish. The British manned their 

gun and continued to fire until one of the cruiser's shots disabled their solitary 

weapon and she steamed on after other victims. The Gowanlea then proceeded to the 

assistance of a badly -damaged consort, the Floandi, with four men killed and three 

wounded, out of a total of ten. This gallantry was typical, and the official account 

tells of similar high courage on the part first of one and then of another of the drifters. 

The squadron was composed of eight groups, each of which comprised six drifters, 

and one boat in each group was fitted with wireless telegraphy. The enemy's main 

endeavours were naturally directed with special vigilance against the vessels thus 
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fitted. The operators on board all through the fight devoted themselves to their duty 
with that exemplary fortitude and courage which has become traditional with the 
Wireless Service ; andseveralof them aresignalledout for the honour of special mention 
by name in the Admiral's despatches. W. W. Capella and J. Y. Carrigill remained at 
their post through all the storm of shot and shell which was rained upon them. The 
wireless operator of the Floandi, Douglas M. Harris, was found at the conclusion 
of the action lying across the Wireless Log, which it was his duty to keep, and upon 
which he was engaged in writing at the moment when the shell struck him. The Log 
shows the marks of the shell, and our illustration of the page at which the book 
was found opened shows the line traced by his pencil as he fell forward in his death 
agony. 

The gallant dead did not go unavenged ; the vessels which arrived in response 
to the wireless calls which Harris and his comrades radiated from their aerials, chased 
the enemy back to his base, and the Austrians vainly endeavoured to conceal their 
losses by stating that their " units returned in full number with small human losses 
" and slight damage." 

SUBMARINE CHASERS. 
Some extremely interesting notes have recently appeared upon the motor 

patrol boats, or submarine chasers, built in America for combating the enemy's 
U boats. Whilst those constructed for the British are mainly 8o feet long and 
designed for open -sea work, those which have been built for the Russian and Italian 
Governments are smaller, much higher powered for their size, and consequently 
attain a greater rate of speed, although, on the other hand, they do not possess so 
extensive a cruising radius. They are stated to be " painted the usual battleship 
" grey and present a very businesslike appearance, being low, rakish and fast, 
" flush -decked, with a small steering shelter just forward of amidships as protection 
" for the helmsman, and a small house skylight over engine -room and the after- 
" stateroom." The accommodation for the two officers is situated aft and their 
stateroom contains the wireless apparatus besides the usual cabin equipment. The 
radiotelegraphic installation carried on board is of a powerful type, it being absolutely 
necessary for the conduct of their operations that the vessels should be in constant 
touch with each other, with the officer conducting the operations, and with the 
scouting planes, which-hovering over the water-have the best opportunity for 
detecting the lurking foe. The Italian craft, in contradistinction to the others, are 
furnished with a fore -end similar to the semi -hydroplane racing boats of recent years. 
They are specially designed of shallow draught, so as to be capable of travelling 
with complete immunity over a minefield. The war has, undoubtedly, done much 
to develop the design of the high-speed sea -going motor boat, and there is little doubt 
that when we get back again to normal times there will be considerable movements 
in the general design of new vessels of the fast pleasure yacht class, as well as of the 
light displacement naval ship. 
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AN " EIFFEL " BIRTHDAY. 

THE twenty-eighth birthday of the Eiffel Tower occurred the other day, that 
well-known erection having been put up as the pièce de résistance for the great Paris 
Exhibition of 1889. It has long ago outlived its popularity as a pleasure resort, 

although it offers a wonderful panorama of Paris. For some years now it has formed 
the centre of French wireless telegraphy, and from its aerials a number of time signals 

and meteorological radiotelegrams are daily despatched. These messages are 

thoroughly well known to all interested in the practice of wireless telegraphy and 
have proved of the greatest utility to ships at sea. 

A MARCONI STORY. 

The recent visit of Senatore Marconi to the United States has brought up the 
following " yarn," which may prove of interest to the many admirers of the great 

Italian scientist --for its accuracy we altogether decline to vouch. 
It is said that whilst being interviewed in Washington the " Father of 

Wireless," in accord with what appears to be the tradition of personalities in the 
" clutching hand " of an interviewer, beliuded the Democracy of the U.S.A. :-- 

" Over here you respect a man for what he is himself-not for what his family is- 
" and thus you remind me of the gardener in Bologna who helped me with my first 

" wireless apparatus. 
" As my mother's gardener and I were working on my apparatus together, a 

" young count joined us one day, and while he watched us work the count boasted 
" of his lineage. 

" The gardener, after listening a long while, smiled and said : 

"` If you come from an ancient family it's so much the worse for you, sir ; for, 

" ' as we gardeners say, the older the seed the worse the crop.' " 
* * * * * * 

POLICE WIRELESS. 

According to one of our American contemporaries, work has been begun upon 

the installation at the headquarters of the Police Department of New York of wireless 

apparatus designed to have a sending capacity of 5oo miles. We gather that this 
introduction of a new weapon into the hands of the police is intended to assist them 

in their war -time and other emergencies. It appears that it is planned later on to 

equip the more important stations in the city with radiotelegraphic outfits and to 

establish wireless communication with various Army and Navy defence posts. 

Furthermore, according to our contemporary, about twenty members of the Home 

Defence League, recently formed to help the police in times of peril, have had their 
homes equipped with wireless apparatus, and a code has been devised for inter- 

communication between themselves and the authorities. 



Wireless Circuit Design 
By P. BAILLIE, L.Sc. 

THE association of effects of capacity and self-induction in wireless circuits 
has long been an everyday practice. One of the most common processes is to 
insert in an ordinary oscillating circuit a condenser and an inductance in parallel 
with each other. It is here intended to give a simple method of designing 
such circuits. 

Consider a circuit such as shown in Fig. IA : l and L are inductance coils, whilst 
c and C are condensers. Capacity C and inductance L (or a fraction kL of inductance 

C 

L 

I 

A 

FIG. IA. 

ANT, 4. to 

Cop C Ind l<L 

i 

FIG. IB. 

L) may be the capacity and inductance equivalent to any given antenna as shown 
in Fig. IB. 

Let us denote by : 

VA-V}, potential difference between A and B. 
V potential difference across condenser C. 
v potential difference across condenser c. 

I current flowing through BCLA 
i current flowing through AO. 
i' current flowing through AcB. 
R resistance of coil L. 
r resistance of coil 1. 

r' resistance of circuit AcB. 
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Ohm and Kirchhoff laws give then : 

jVBVALdiV=RII 'v=- . fr'.,II 

VA-VB-1 dt = r i V=I . f 1 . alt 

VA-VB-v=r'4' \ I=2T-1 

When R r and r' are negligible this can be written : 

VB - VA=L cg+C f I . dt . (1) 

VA-VB=l di 
dt 

. (2) 

VA-VB=I fi'.dt (3) 

I=i+i' (4) 

Adding (1) and (2) and taking account of (4) we get : 

(L+l)d2+Lda+I fi.dt+7C fi'.dt=o 
dt dt C 

or after differentiating : 

2 

(L+l) 
át2 

+L dt¿ +C i + i'=o 

Subtracting (2) and (3) and differentiating we have : 

dei 
c 

=l 
dt¿ 

hence : 

LC lc 7144+[(L+l)C-+lc] d2+i=o 
dt at 

The solution of this differential equation is : 

i=,l1 exa+A.2 ex2t+J3 exai_f-A4 eX t 

Where a1 A2 a3 ít4 are constants and xi x2 x3 x4 solutions of bi quadratic 
characteristic equation : 

LC lc x4+[(L+l) C+lc] x2+1=o . (6) 

In ordinary conditions equation (6) gives two real negative values for x2 : 

x2=y'<o x2=v"<o 

403 

then 
{xi= + V -1 . V- v' 
x2=- V-I . y' 

x3= + -I . . -y 
1x4=- 7/-I . V-y" 

(5) 

Solutions xi and x2 show that there is an oscillation of period T' and wave length 
a' such as : 

27r 27rU 
u=light velocity. 

Solutions x3 and x4 show that there is another oscillation of period T" and wave 
length x" such as : 

2 n " 27C'Lt 
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Thus, in such a circuit travel two superimposed oscillations having different 
frequencies. Such a circuit is not a " single wave " one. 

Since 
c 

=l dt2 current i' will be, as well as I which is the sum of i and i', formed 

of two distinct oscillations the periods of which are T' and T". For instance, with 
l=ioo mhys., L=loo mhys., c=o,00i mfd., C=o,00i mfd. we have wave lengths 
A'=964 metres and A"=37o meters. 

From the point of view of wireless telegraphy, only the longer wave (i.e., that 
corresponding to the smaller of solutions y' and y") is to be considered. As we 
have : 

Y 
2LClC 

-[(L+l)C-I-Ic]f 1/[(L+l)C+lc]2-4LC lc 

the longer wave will he : 

a' 

V(L+l)C+lc- V[(L+l)C+lc]2-4LClc 
27r1ti ,V2LClc 

and the shorter one : 

2TruV2LClc 

V(L+l)C+lc {- [(L+l)C }-lc]2-4LClc 

It may be noted that when c becomes zero A" vanishes whilst A' is 27 u i/(L+l)C. 
The circuit becomes a " single wave " one, oscillations being ruled by Thomson's law. 

All this has been calculated in electromagnetic units. Now A being measured 
in metres other symbols should be replaced : 

u 
L 
l 

C 

C 

Hence 

by 
by 
by 

by 

by 

3 X Io8 
Io3 XL (mhys.) 
Io3 x l (mhys.) 

Ïó15 X C (mfds.) 

X c (mfds.). 

2666 VLCIc 
A' metres 

.,/(L+l)C-}-lc- i/[(L+l)C+Ic]2-4LClc 
(L and l in microhenrys ; C and c in microfarads.) 

This last formula can he written in a much simpler way when expressing capacity 
in terms of wave length. Let us denote by A the product A,=T885y/LC; A0 
is the wave length of Fig. IA when self l and condenser c are not inserted. Now as 

188 
2666 

5 =-2 we have 

2 
C 

2 

(r - A2 ) - (1885)2 Cl 
mfds. or 

(1885)2 (I - 
X2 

) I 

A2 
c-(1885)2 l- 

C 
2 mfds. -0 (7) 
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It is to be noted that - A'2- is what we may call (by comparison with Thomson 's 
(1885)- 

formula) the square of the oscillation constant of the whole circuit. Therefore 

8- l 
is the capacity which should be connected in series with inductance l to 

(18 5)- 
form an ordinary Thomson circuit of wave length A. That term is evidently depend- 
ing upon values of l but quite independent of original circuit. 

The second term 
Cho 

2 is only depending upon original circuit and wave -\ ) 

lengths ratio. 
Formula (7), which may as well be written : 

z l (À\2_1 
`-0) 

has been plotted in the accompanying curves, Fig. 2. 

Under this form it may be used to solve problems in windings designing. 

Let us take an example. 
An antenna (Fig. 3) having a capacity 0,0005 mfd. (equivalent) and an inductance 

50 mhys. is connected in series with an inductance S =100 mhys. and with a set " con- 

denser c --inductance S' " both in parallel. Inductance S' may be altered by means 

of a multipoint switch as usual ; c is a variable condenser having a residual capacity 
of o,000i mfd. and a maximum capacity 0,002 mfd. Find the inductances 1, /21, .. . 

which should be inserted by means of S' switch in order that any required wave 

length from 55o metres up to x metres may be obtained. Let us denote by A, A2 .i3 .. . 

wave lengths corresponding to inductances 1,1213 ... (switch plugs i, 2, 3 ...), whero 

capacity cis a minimum, and by Al' A2' A3' the same when capacity c is a maximum. 

c 0 
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When S'=o (S' short circuited) A3=460 m., we should 
then have: 

=550=12 with c _0,0007_02 
A 4b0 C 0,0005 

Draw (Fig. 4) straight lines A and A' the ordinates of 

w'aich are respectively min. (c-- 0,2 and max. (C) =2. 

\Ve presently are at point A, where A meets curve 

X =1,2 ; hence L 0,415 and 1, = 15o X 0,415 = 62,25 

mhys. 

Capacity c being increased up to 0,002 mfd. 

increased up to 2 and figurative point rises along vertical 
line D, up to B at the meeting of D, and A'. Since B 
is on the curve x=1,334 wave length A', corresponding 

to S'=1, and 
C=2 will be A',=7,334 xAo=614 m. 

Condenser c being again adjusted to its smallest 
capacity and inductance 12 being switched on we must 
have 

4=7,334 with =0,2. 
Ào 

Figurative point should then be at E where curve x=7,334 meets with line A ; 

hence 
L 

=o,719 and 12=15o x 0,719=1o8 mhys. 

Capacity c being increased up to its greater value, figurative point comes up to F 
along D,; there x=7,64. Hence =1,64X A0=742 m. 

In the same manner a3=7,674 with 
C=o,2, hence 

L 
= 1,434 and 13=150 

Ao 

x 1,434=215 mhys. and so on. 
Values of 1,1213 ... arc thus obtained by simply determining points A, B, E, F, H, 

etc., where curves of the abac meet with A and A', provided that any point deter- 
mined on A' has the same abscissa as the just preceding point of A. 

Accounting for possible small errors can be done by determining points cor- 
responding to lines A, and A', such as ordinate of A, he a little greater than ordinate 
of A and ordinate of A', a little smaller than A' one. 
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Formula (8) may also be handled in another 
manner of which examples have already been given 
here. Let oA o'A' o"A" be three parallel straight 
lines (Fig. 5) such as o o'=o' o" ; take points A and 
A' such as 

o A x21 and o' A' d 
= 

Drawing a straight line from A to A' it meets 
third line at point A" and we have : 

o' A'=1 
2 

(óA +o"A") hence 

o" A"=2.o'A'- 0A = lx21 1-cr 
Now draw O"' A"' parallel to OA and let B be 

BO"' 
(k being a constant). 

Line O'B meets O"' A "' at A"' and we have- : 

0 A ß_kx 
2 0"A 

« 

A 

Hence : 

the 

0,,, A,,,=Ò"A" 
. k . x2=k c 

. 

With the adopted scale it is convenient to take k=--. 
2 

L 
l 

14 

FIG. 6. 

Ä 

I 
c 
c 

875 

i 
127 

As an example suppose 

when L =2 and - =1,4. 
0 

Draw a straight line (Fi. 

scale -X I to point 2 of scale 

where it meets line A to poin 

A__` 

D' 

rIG. 5. 

A 

D 

D' 

À 

point of 0" O"' such as 

it is required to find 
C 

g. 6) from point 1,4 of 

Land join the point 

t 1,4 of scale ` II. 
n0 

The required is to be found at the meeting 

with scale i.e. C=1,875. 

(See nomogram next page.) 
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McTavish and Samuel 
A Wireless Tale of Early Days in France 

By " PERIKON " 

YES, said Cyclone one evening, quite the quaintest thing I remember was the 
episode of McTavish and Samuel. 

It was in the early days, shortly after both armies got dug in-when our people 

were developing the trench set idea. 
We were having a spell easy at a village called B , at the foot of the one- 

time Y salient. It was a warm shop then. The enemy had more artillery than 
he knew how to employ-and we-well, any old soldier who knows the salient will 

tell you that on one occasion, when the enemy had got through and our line looked 
like going aloft, a couple of aircraft guns were used from the Y ramparts, so 

desperately " pushed " were we for guns and " ammo." And the old hands who 

still survive will tell you that the " Archies " did some execution, too. 
You remember the shell shortage ? Well, it was nothing for each i8 -pounder 

to be given a daily dole of ten rounds, and told to be sparing with them. Many a 

time desperate infantry commanders 'phoned or helioed from the front line, asking 
for immediate artillery support, and were told by the equally desperate battery 
commanders, whose guns covered the ground in front of them, that they had used 
t heir last round, and artillery support was impossible. 

One day an 8 -inch ". how." was towed into position a bit out in front of B--. 
We thought that at last the sorely needed guns and shells were arriving, but our 
hopes were rudely doused when they 'phoned the F.O.O., and asked him to be very 

careful in his observation, as the gun commander could only rake up two rounds. 
A third shell had been promised, but at the time fixed for the shoot it hadn't arrived. 
Seems quaint when, nowadays, you see acres of hefty 15 -inch " ammo " at the 
dumps and railheads, doesn't it ? 

In these days the salient beyond B was a deathtrap. The enemy had 
everything " taped," and you never knew at what particular instant the hurricane 
would loose itself about your ears. I got like a cat almost. If anything made a 

noise unexpectedly when I was back in rest, I jumped. You get better, of course. 
Just nerves. Sometimes you get listening, too-just listening, and if anyone speaks 
or even rustles, you get annoyed. And it's always the shriek of a shell you expect- 
always. Funny things nerves. Strongest of chaps get like that. I've noticed it 
many times. 

Well, where exactly was I ? I was talking of the time we were having our two- 
year hammering, wasn't I ? Well, to get on with the yarn, there blew into our 
encampment at B-- one wintry morning, a lad with a collection of mysterious 
boxes and other gear. He was introduced as the chap who'd arrived to initiate us 

into the working of small sets. He'd come from the Base. 
We called him Samuel ; his real name I forget. It doesn't matter. What 

Samuel didn't know about wireless wasn't worth while. He could tell you abso- 
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lutely anything. Formuhe and data oozed out of him. Stanley and Fleming were 
mere amateurs alongside of Samuel ! 

Even on the constructional side he had a similar wealth of knowledge. For 
instance, he could tell you just exactly the size and composition of the high-tension 
insulators at Nauen. If you still thirsted, he could enlighten you as to the dimensions 
of the knob on the change -over switch at Koko Head. Nothing floored him, nobody 
cornered him, and a gumbooted reference library he remained ; till he slipped from 
our ken in a three -ton " Commer " one morning. Fearful lad he was. Put years on 
everybody. 

Well, about a day or so after Samuel turned up, Private McTavish and I were 
detailed for a trip to the trenches in his company. Now, this same McTavish was 
rather a decent old chap, and had been attached to us from the H.L.I. for instruction. 
He was a battalion signaller, and had served his apprenticeship in that splendid 
shop-the Indian Telegraphs. They're all good men. Well, the prospect of being 
cooped up with " Encyclopaedic Sammy " (as we called him) hardly made either of us 
beside ourselves with joy. However, we had to forget all about that. 

We were to proceed to the village of Z and erect a trench station there. 
There were three stages, First, we would be taken to the R.E. Dump near the D-- cross-roads, by motor lorry. At night, of course. 

Once there, we should have to look out for one of the iith Divisional Signal 
Company's limbers, which boasted a pair of mules, and had been detailed for the 
job. The limber would run us up to the foot of the ridge on the west side of Z 
Thence we should have to finish our journey on " Shanks's mare," as the limber would 
be spotted if it got on the skyline atop the ridge. 

Well, we got to the dump without event. Of course, the M.P. at the corner 
" hadn't noticed a limber with two mules." He was a decent lad, and told us to get 
into his shelter. He'd " give us a shout when he saw our limber." We sat by his 
coke fire for a decent bit, and were just getting comfy when we heard someone 
yelling for a wireless party. Outside we went, and there, drawn in on the muddy 
roadside, stood a two -wheeled limber with two huge mules. The biggest brutes I've 
ever seen. 

" You the wireless crowd for Z - ? Righto, climb up." 
We climbed up and sat down on our gear ; then off started the limber. 
Those mules could step out, and we were under the ridge before we'd time to 

light a cigarette almost. The roads were quiet. The transport had passed. We 
scarcely saw a soul all the way. There was hardly a sound that night. Quiet 
as a churchyard it was. It looked as if something were brewing. It seemed 
uncanny. 

We got off the limber and unloaded our traps. 
" Now," said the lance -jack in charge of the wagon, " you keep straight on for Z--. Mind you don't go off the road. We've arranged a guide for you. He's 

coming down from the Brigade Test Station. P'rhaps you'll meet him a few hundred 
yards up. So long." 

The limber put about and rattled back home. 
" We micht as weel be gettin' on up the road," said McTavish, " we'll likely 

be seein' the guide afore lang." 
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So we shouldered our loads and set out. We kept going for a bit, then Samuel 
suggested a five minutes' breather. 

We were getting nearer the line, and the starshells seemed to fall only a few 

fields off. 
" And this is the district they call the deathtrap-huh. Seems quiet just at 

present-hey ? " queried Samuel. 
" You haud on a wee," growled McTavish. " Ye'll ken aw aboot it if ye bide 

mairn three days. Wait till Fritz trots oot a bit arteeleery acteeveety. It'll pit the 
fear o' Goad in ye, ma mannie. Aye, it will that." 

" Huh," said Samuel ; " huh." 
And the subject dropped. 
We plodded on again, and at last saw a figure hurrying down the roadway 

toward us. It was our guide. 
" Sorry I'm late, can I help you carry something ? " 
Samuel got in first, and presented the luckless guide, poor lad, with an exceedingly 

hefty accumulator. 
To properly appreciate the heftiness of the particular type you must carry a 

couple of them down a duckboard trench on a wet night, when your gumboots won't 
grip the greasy boards. If the trench is being strafed, or you meet a fatigue party 
carrying corrugated iron in the opposite direction, you invariably hunt round for 

your best adjectives. 
Millstones are as pith balls alongside the old-fashioned types, believe me. 

Well, we eventually reached Z . Here Samuel created a diversion by 
flashing his torch on the building in which the Test Station was located. " Put 
that thing out," howled the perspiring guide. " We'll all be " The 
rest was lost in a hurricane of machine-gun bullets, which plugged a geometrically 
straight line across the brickwork some twelve inches above our heads. Samuel 
hastily " doused the glim." It had a beam like a million candlepower searchlight, 
and would have made a substan tial rolling pin look anæmic by comparison. Horrible 
brute of a thing. It almost won us gold stripes on several occasions ; till McTavish 
" wandered " it one night. Then we breathed again. 

" Now," said the guide, " we'll get downstairs, and he disappeared down 
a black hole in the flagstones. " Follow me, and don't flash that thing 
again. 

" Wh -where's this 1 -lead to, old scout ? " asked Samuel. 
" Oh, this leads to the cellar ; you'll see presently." 
We slithered down into the darkness, and saw a chink of light on our right. 

From the region of the light came voices and laughter. 
Suddenly there was a loud twang, and a door -bell, somewhere in the ruin, 

began to peal in a truly hair-raising manner. " Halt, who comes ? " a voice yelled, 
and with the challenge we heard a rifle bolt snap home. " It's alright, Jimmy, it's 
only me," shouted our guide. 

" That's our special alarm, you see. If anybody comes prowling at night they 
foul the wire and off goes the bell. Compree ? " 

" An-and does anybody ev-ever come p -prowling at night ? " queried Samuel, 
as the bell gave a second unexpected and brazen jangle. 
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" Well, there's lots of queer stories going round-spies, snipers this side the line 
and things like that. It's a funny place after dark." 

" I-I see," said Samuel. 
The guide drew aside a curtain, and we found ourselves in a cheery little place. 

Four signal chaps were seated round a red-hot little stove, which roared up into the 
ruin through a series of cunningly devised spark catchers-home made, of course. 

They made us welcome, insisted on our having coffee and toast, and then 
suggested we put up for the night in their place. 

Our dug -out was down at the foot of the house garden. Lots of time in the 
morning to see it. However, if we were very keen, of course, they'd crawl out and 
show us. But then the snipers, and --Samuel decided the morning would be lots 
of time. 

McTavish discovered a " brither Scot " amongst the Test Station crew. 
Somebody suggested " pontoon," and play was begun. 
We had a glorious night, and turned in about midnight. 
Next morning we crawled out to inspect our future home. 
" Michty," said McTavish. " Whit a midden." 
It was true, the place was " snowed " up. Empty bully tins, old newspapers, 

and discarded toggery littered the floor in a wonderful mouldy mélange. 
However, we soon had the place square, and carried in our gear and kits. 
Samuel then said we would erect an aerial. 
Clearing his throat, he observed that the method was simplicity itself. First 

you found a suitable tree. Luckily, he said, we had a good specimen just over the 
wall in the next garden. This tree we would use. You employed a dummy rifle 
grenade, to which was attached a length of light line, and you fire it from 
At this point, Samuel, the better to explain, looked in his traps for dummy grenades. 

They were missing. 
We looked at each other dumbly. 
" Huh, that's nothing, I'll soon fix you an aerial. I must have forgotten these 

damn grenades. Doesn't matter, however." 
" Whit dae ye propose daein, then ? " queried McTavish heavily. 
" O, I'll climb the tree and pass a line through one of these forks." 
" Fine. Man, ye hae a heid on ye, richt enough. If ye speel that tree ye'll be 

in view of ae Fritz's trenches. Wanst he spots ye, it wid be rare practice for his 
arteeleery. Take ma advice and pit yer bit speel aff till it's dark." 

" Now, look here, old scout," said Samuel, " you pull up your socks and talk 
sense ! I'll climb that tree and have an aerial ready before you realise it. The 
p -people across the way won't notice me. I'm not afraid. Another thing, I'm 
running this show, not you." 

" Righto, ma mannie. Afore ye gang jist lea us yer freens addresses. I'm no 
bad at writing a sympatheetic letter maself." 

Samuel gave McTavish a withering glare, tied the line about his middle, 
and with an appropriate gesture stalked to the base of the tree, via a gap in 
the wall. 

He began to climb. After almost ten minutes' labour he got some twenty feet 
up. Then he stuck. 



1917] McTAVISH AND SAMUEL 413 

McTavish asked something of a frivolous nature ; then, with awful un- 

expectedness, there was a fearful crash, and a cloud of steamy white smoke 

shot past the tree. 
" Hi, come doon," shrieked McTavish ; " quick, man, they're rangin' on ye ; 

quick, eediot, quick ! " 
" Intae the dugoot, boays," and off we pelted for our dwelling at a speed which 

would have worked out at three minutes for the hundred flat. 
Samuel let go, and shot earthward like the business piece of a Nasmyth hammer. 

Then he disappeared. We were too intent on getting under cover to notice where. 

Then the entire artillery of an Army group seemed to open out on our back 

garden. I think their two Jack Johnson guns had a whack, too. 
Our dugout leapt and staggered in its foundations like a turret tramp in dirty 

weather. 
The noise was appalling, terrific crashes, whines, thuds-all mixed up in a 

devilish reeking hotch-potch. " Goad," gritted McTavish, as our dwelling leapt 

almost thirty inches and wobbled back again. " That yin wis a fair Wee MacGregor. 

It wisna unner ten inch, I'll wager. This place'll be battered tae h afore they 

feenish. Aw ower the heid o that eediot." 
Meanwhile, the typhoon went on. Shells crashed into the ground all round the 

place. 
We got resigned. We were waiting on the roof blowing in, when the strafe 

ceased as abruptly as it had begun. 
" Pit yer head oot, Cycle, and see if ye can see onything o' the corp," said 

McTavish. 
" Corp ? what's that ? " I asked. 
" The body, man." 
However, Samuel's body didn't appear to be in the vicinity. There was nothing 

save a sea of blackened holes. 
The tree had weathered the storm. It looked a bit gaunter and blacker. 
" Wheest," said McTavish, " I hear somebody moaning." 
We listened, and sure enough we heard the sound coming from the other end of 

the garden. 
Out we hurried, and there in a deep hole, not horribly mangled as we'd expected, 

but apparently whole, was Samuel, rather white and round -eyed. 

" Hae ye been hit, laddie ? " queried McTavish anxiously. 
" N -no. I nipped into t -this hole w -when it began. I n -never thought t -they 

w -were so lavish with t -their r -rotten shells." Here Samuel's voice trailed off in a 

sort of cross between a gasp and a moan. It had rather startled him, I think. 
" Wheest man, that's nothing, we've aw got tae come unner fire. Ye'll get ower 

it in a meenit. Come intae the dugout and pu yerself thegither. 
" Ye can thank Goad Fritz didna bring his twenty-two inches intae action." 
" W -what, had he guns so big ? " 
" He his that, ma mannie," lied McTavish, " and they mak' holes like the crater 

at Hooge when they gang off." 
Samuel sat down in the dugout-rather gingerly. His meteoric descent doubtless 

was responsible. 
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We were " getting outside " some tea and toast, as a sort of pick-me-up, when 
there was a deep bass inquiry from the doorway. " Where's that infernal lunatic 
who skinned up the tree. Saw him from the front line. Come along, jump to it, 
is he here ? " 

" Yes, old sc I mean, sir," amended Samuel hastily. " It was I." 
He then told the infantry officer who and what we were, and how he had climbed 

the tree. 
" I see," said the officer of foot. " Well, I'd advise you to select some other 

site now. The Hun most probably will pay you further little attentions-most 
probably. There's a decent dugout with trees handy on the south side of the 
village. I'll show you if you accompany me." 

We moved into the place that night, got a good aerial erected, and spent a fairly 
" cushy " week. 

Samuel became his old self again. He wasn't such a bad sort when you got into 
his ways. He had his failings and good points like us all. 

But I often smile. It was quaint. 

Photo: "Farringdon_" 
WIRELESS LOG BOOK OF " FLOANDI" AS FOUND AFTER THE DEATH 

OF THE GALLANT OPERATOR (SEE PAGE 399). 



BELGIUM is a little kingdom, but its heart is great. Great also is the indebtedness 
of the Allied cause to her gallant stand in the early days of the war. Despite all 

trials and tribulations, despite sufferings and troubles, the extent of which only those 
who have come into such close contact with the unspeakable German can realise, her 
sons have all the time fought bravely against odds, and those of them who have turned 
their attention to radiotelegraphy have performed deeds as heroic as those of our 
own countrymen, which so frequently figure in these pages. In this present issue, as 

some slight tribute to Belgian intrepidity and staunchness, we purpose devoting the 
space, here regularly allocated to telegraphists' achievements, solely to the records of 

operators in the service of the Belgian Company, La Société Anonyme Internationale 
de Télégraphie Sans Fil (shortly entitled S.A.I.T.). They are not by any means 
all of Belgian blood, but, whether this be so or not, they are all inspired by the noble 
tradition which permeates the Belgian wireless organisation. 

SPECIALLY COMMENDED. 

Mr. H. Hillebrand received bis appointment as telegraphist in the service of the 
Belgian Company on August ist, 1915, and has since served on a number of Dutch 
vessels. He was in charge of the wireless on 
board the s.s. Bandoeng, a steamer belonging 
to the Rotterdamsche Lloyd at the time when 
this vessel was torpedoed in February last. Mr. 
Hillebrand sent out the signals of distress and 
performed the duties of getting into touch 
with rescuers, giving them positions and other 
particulars in so efficient a way, and conducted 
himself under the trying circumstances with 
such exemplary courage and fortitude, that the 
steamship company forwarded to the S.A.I.T. a 
letter of appreciation of his services, wherein 
they give generous expression to their 
satisfaction. 

* * * * 

A SAD Loss. 

A very large number of the employees of the 
S.A.I.T. have enlisted in the Belgian Army on 
active service. In our New Year issue for 1916 H. HILLEBRAND. 
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promising career like his should 
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we chronicled the fact that amongst those included in this 'Roll of Honour were two 
telegraphists in the Belgian Company's service 
at the time when war broke out. These 
gentlemen, Sergeant G. J. Wissaert and Sergeant 
F. Befahy, have been on active service ever 
since. We have, however, to record with 
deep regret that Adjutant G. J. Wissaert 
(for he had won his promotion in the field) 
was recently reported killed in action in 
Flanders. At the date of his demise he was in 
his early twenties and had served the Belgian 
Company as telegraphist from December i6th, 
1913. It is an infinite pity to think that a 

have been cut short so near its commencement. 
* * * * 

UNDYING HEROISM. 
Our readers will remember the wreck of the Spanish steamer Pio Nono, recorded 

on page 85o of Volume IV. The vessel belonged to Messrs. Pinillos Izquierdo y 
Compania of Cadiz, and the wireless operators carried were in the service of the 
Belgian Company. Mr. F. H. de Solas was 29 years of age and had received his 
appointment on March ist, 1913. He had already experienced disaster to the 
vessel on board of which he served, for he had been telegraphist -in -charge on the 
Spanish steamer Fernando Po, when that vessel was lost off Ilo-Ilo, on July 4th, 1916. 
At the time when our former account was published we had not learned of two 
dramatic happenings in connection with this disaster. One particular, which has 
since come to our knowledge, is that twenty-four hours before the vessel established 
communication with the Buenos Aires, the vessel which effected the rescue of eleven 
survivors, a French transport had already got into touch and received on board a 
.certain number of the crew, so that the total 
actually saved was very nearly double the 
number referred to in our original story. 
Our second additional particular is that, 
before the vessel finally sank beneath the 
waves, a telegram was radiated from her 
aerials, conceived in the following terms : 

" All is useless. We are sinking. Good-bye 
for ever I " It is believed by the officials of 
the Belgian Company that this tragic sentence, 
this notification of inevitable disaster and 
death, was transmitted by the senior 
operator, Mr. de Solas, the son of a 
distinguished officer in the Spanish Navy. 
His comrade on this ill-fated vessel was 
Mr. Emilio Garcia Rodriguez, a young man 
about 24 years of age, who had only joined 
the staff of the the S.A.I.T. in April last MR. F. II. DE SOLAS. 
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year. The officials of the s.s. Buenos Aires, which went to the assistance of the 
Pio Nono, state that both telegraphists performed their duties to the last in a 

heroic fashion, resorting to the use of the 
auxiliary apparatus when the current from the 
ship's dynamo failed ; and when that in its 
turn became useless, through the exhaustion of 
the accumulators, the gallant young men 
continued their duty by signalling with a Morse 
lamp. 

The heroes have passed away, but their 
heroism survives them. 

Two MEN OF MARK. 

On board the Dutch steamer Charlois, 
belonging to the American Petroleum Company, 
which trades between Holland and the U.S.A., 
Mr. J. Holstein occupied the position of wire- 
less operator. Although appointed no earlier 
than August i6th, 1912, he was one of the 
senior telegraphists in the service of the Belgian 
Company. The vessel on which he was em- 
ployed sailed from Holland in the course of last 
March and, no tidings having since been received concerning her, the authorities have 
now registered the Charlois as lost. Here we have one of those instances, increasing in 
rarity now that wireless telegraphy is becoming so universally employed on ocean- 
going steamers, where the relatives of those missing have not the poor satisfaction 
of learning the fate of those who were dear to them. In the same wireless service 
was Mr. A. Macho, who received his appointment on August ist, 1914, on board a 
Spanish steamer, belonging to the Cia Transatlantica of Barcelona, trading between 
Spain and the South Pacific. This vessel went down off Cape Town on May 25th 
last, only very few of her complement were saved, and we regret to state that 
Mr. Macho was not among the survivors. We have been unable at present to secure 
a photograph of Mr. Macho, but that of Mr. Holstein will be found upon this page. 

OF PORTUGUESE NATIONALITY. 

J. HOLSTEIN. 

Mr. A. G. S. Tavares was appointed telegraphist in the service of the Belgian 
Company on August ist, 1915, and was appointed to a steamer belonging to the 
Empreza Nacional de Navegacao of Lisbon. Whilst on a voyage in European 
waters his vessel fell a victim to German submarine piracy on June 23rd last. Mr. 
Tavares, a young man of one -and -twenty, displayed high courage, dauntlessly 
executing his duty under the greatest difficulty, and remained on board until just 
before the steamer actually foundered. His conduct won for him the highest 
encomium from the captain of his vessel. A co -patriot of Mr. Tavares, al ,o in the 
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service of the Belgian Company, Mr. A. Contreiras was serving on board 
another unit of the Empreza Nacional's flotilla, when that vessel was 

torpedoed on March loth of this year. 
Mr. Contreiras entered the employment of 
the S.A.I.T. on February i6th, 1914, and 
had discharged his duties during his three 
and a half years at sea to the entire satisfac- 
tion both of his employers and the captains 
of the vessels on which he served. He was 
fortunate enough to be numbered amongst 
the survivors from this ill-fated Portuguese 
steamer. 

FIVE DAYS OF SUFFERING. 

Mr. F. S. Double, a young man of 
English nationality, belonging to 112, 
Orford Road, Walthamstow, was attached 

MR. E. GARCIA RODRIGUEZ. 

to the s.s. Southland, one of the fleet of the 
Red Star Line, when that vessel was 
torpedoed by the enemy on June 4th last. 
This vessel was torpedoed on one of the all 
too frequent occasions when the ruthless 
Teutonic pirate turned his helpless victims 
adrift so far from land that it must have 
been a matter of considerable doubt as to 
whether they would ever be able to reach 
the shore again. The sufferings of Mr. F. S. 

Double and his companions tossing, short 
of food and water, in an open boat for five 

days, may be more easily imagined than 
described. Eventually, however, they were rescued by a passing ship from their 
precarious position. Mr. Double has been serving the Belgian Company for over 

three years, receiving his appointment on June i6th, 1914. 
* * * * * * 

It constitutes one of the bright relieving features in the dark history of this 
tragic struggle, that we have brought home to us in such examples as those chronicled 
above, the gallantry latent in the young men of our own nation and those of our 
Allies. The present writer knew Belgium and her soldiers well before the war, and 
-accustomed to the trim uniforms and polished drill of our own little army-did 
not realise the heights of heroism to which the subjects of King Albert would rise 

under the inspiration of war pro patria against fearful odds. 

MR. A. G. s. TAVARES. 



Instructional Article 
NEW SERIES (No. 6). 

EDITORIAL NOTE.-In the opening number of the new volume we com- 
menced a new series of valuable instructional articles dealing with Alternating 
Current Working. These articles, of which the present is the sixth, are being 
specially prepared by a wireless expert for wireless students, and will be found to be 
of great value to all who are interested in wireless telegraphy, either from the theoretical 
or practical point of view. They will also show the practical application of the 
instruction in mathematics given in the previous volume. 

CAPACITY. 

33. Relation between Current Voltage and Impedance-with capacity in 
circuit. 

It has been shown (section 18) that when an inductance is present in a circuit 
a reactance is exerted in that circuit, and also that the magnitude of the current 
is limited by the reactance. 

In the same way when capacity is present the condenser exerts a reactance, 
and in order to determine this reactance the relation between the charging current 
and the applied voltage must be known. Since the amount of electricity capable 
of being discharged from a condenser charged by an alternating pressure continually 
varies, the rate of change of current can be expressed as so many units of quantity 
per unit time. The rate of change can therefore be expressed in coulombs per 
second, but a coulomb per second is equal to a current of one ampere, therefore 
the rate of change at any instant can be measured in amperes. 

If the voltage applied to the condenser follows the sine law, then 
E --.E sin O where O=°,t, 

and the current C flowing into or out of the condenser at any instant will be 
C=o, KE cos O where w=2rot. 

Therefore the maximum value of C will be 
C. = KE. 

Since the effect of capacity in a circuit is to cause 
the current to lead the applied voltage by go°, w KE will 
be go° out of phase with E. - c a 

A vector diagram can be constructed with tliu 
pressures as was done in the case of an inductive circuit. 

In diagram 25 let AB represent the applied voltage ; 

thee two components of this voltage will then be CR and 

at right angles to each other. The capacity reactance 
9 

will then be K, and therefore it follows from the diagram WK 

FIG. 25. 

A 
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34. Relation between Current, Voltage and Impedance-with capacity, resist- 

ance and inductance in circuit. 
When inductance is present in a circuit the current lags behind the applied 

voltage. The effect of capacity in circuit, as already shown, is to cause the current 

to lead the applied voltage. If capacity and inductance are both present in a 

circuit, then the reactance due to the capacity will tend to neutralise the reactance 

clue to the inductance. The resultant reactance will therefore be the difference 

between the two reactances-i.e., that due to inductance and that due to capacity. 

Since w L is the reactance due to inductance and K is the reactance due to 

capacity, the total reactance in the circuit will be °, L - K. 

Therefore the current C in a current containing resistance, inductance and 

capacity is given by 
E 

C_ V{R2-F(°, L- 
w K2 

It must be remembered that K is measured in farads and L in henries. 
In the vector diagram, 

Fig. 26, let AB represent CR in 

phase with the current, AD 
I equals w LC, go° in advance of 
I the current, and AF equals 

w 
i K, 9o° behind the current. 

GJ L C 

CR 

FIG. 26. 

W LC= 
CA) K 

Since the vectors AD and 
AF are in the same line and in 
opposite directions the alge- 
braical sum of their projections 
equals AD-AF=AE. The 
impressed E.M.F. is therefore 
equal to the sum of the pro- 
jections of AB and AE, and 
equals the vector AC. 

The current lags behind 
the applied E.M.F. by the 
angle O where 

Tan 9-AD-AF 
R 

mL- I 
WK 
R 
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35. Resonance.-In a circuit containing inductance and capacity supplied 
with an alternating E.M.F. a condition is set up under certain circumstances 
that is of great importance and utility in wireless telegraph sets. 

In Fig. 27 is a circuit containing 
a resistance of 2 w, an inductance of 
oI henry and a capacity of 12 mfd. 
The frequency of the supply is 150 
and it is desired that the current in 
the circuit shall be 20 amperes. 

Now the voltage drop across the 
resistance will be 2 X 20 =40 volts. 

That across the inductance will equal 
CXwL=20X27r 150XoI 

=1884 volts. 

The voltage across the condenser will be C X I 
wK 

I 
=20 X 

27z 150 x 12- 
IOs 

FIG. 27. 

150- 

-=1769 volts. 
Therefore the applied voltage to give a current of 20 amperes in the circuit 

/ w. be E='V ZC2R2+(C wL- 
K)z 

and since the voltage drop across the resistance, inductance and capacity is equal 
to the reactance multiplied by the current, the applied voltage 

E = V {402 + (1884 -1769)2} 
= V(1600 +13225) 
= V14825 
=1211 volts. 

It will at once be seen that the voltage drop across the resistance is less than 
the applied voltage, whereas the voltage drop across the inductance and capacity 
is much greater than the applied voltage (see Fig. 26). 

The reactance due to inductance is greater than the reactance due to the 

capacity, therefore the current will lag behind the applied voltage. 
If the reactance due to inductance is less than that due to capacity, then the 

current would lead the applied voltage. 
Now calculate the current in the circuit when L =0.0938 henry, the frequency 

=150 --, the capacity =12 mfd., the applied voltage is 121.7 and the resistance 

is 2 w. We have :--- 

C- 121.7 

'VI 22+ (27c 15o x .0938 - 

12I1 
V {4 + (88.45 -88'45)21 
I2I.7 

2 
=60.85 amperes. 

1 
2, 

12 2n15ox- 
IOG 

E 
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If the voltage across the inductance be calculated, then 
w LC =z,s 150 X 0938 x 6o85 

=5383 volts, 
and that across the capacity 

C _6o85 x 106 
wK 27s150X12 

=5383 volts. 
It will at once be seen that the voltage across the inductance and condenser 

are now equal and that the current has risen to a value over three times the previous 
value. 

Now when w L =w the current in the circuit is the greatest possible, 

and in fact the circuit obeys the law C =R, and the current and applied voltage 
are in phase. 

When this is the case in a circuit containing inductance and capacity the 
circuit is said to be in Resonance. 

It will readily be seen that the inductance and capacity can be any value 
whatever provided wL=wK, and that if L is increased K will have to be 

decreased accordingly. 

36. Meaning of Resonance.-Consider first the high frequency circuit of a 
wireless telegraph set, consisting of a con- 

. denser, some source of alternating E.M.F., 
an inductance, and a very small spark gap 
(Fig. 28). 

Charge the condenser to the maximum 
voltage, and let this voltage be sufficient 
to cause a spark to pass between the gap. 

FIG. 28. When the condenser is fully charged, 
let A on curve, Fig. 29, represent this point. As soon as the voltage across the 
condenser is sufficient a spark will now pass across the gap and a current will 
flow round the circuit. 

If the resistance 
of the circuit is not 
too great, the current 
will overshoot the zero 
point and charge the 
condenser in the oppo- 
site sense, as seen at 
B, Fig. 29. This 
charging and dis- 
charging of the con- 
denser will continue 
for some time if the FIG. 29. 
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charging voltage is switched off, but will eventually die down to zero. If the 
circuit is in resonance then this oscillatory discharge, as it is called, will be sustained 
with the minimum loss of amplitude in each charge and discharge of the condenser. 

37. Mechanical Analogy.-Let a weight be suspended from some point. 
Now the weight can be set in motion by applying a force and giving it energy. 
The weight will then swing to and fro with a (certain) period of vibration, which 
period is known as the natural period of the system. If, instead of imparting all 
the energy to the weight at once, it is provided in small amounts, it will be soon 
found that the energy must be supplied at some fixed interval of time in order 
to obtain the same swing as before. Thus, in order to obtain this amplitude, the 
force must be applied at either the end or beginning of the swing-that is, the force 
must be applied in time with the natural period of the system. 

The same effect occurs in a resonant circuit consisting of an inductance and 
capacity, the current flowing in the circuit being therefore the maximum possible. 

38. Natural Frequency.-It has been shown that when o, L = the circuit 
(U ( 

is in resonance and that the period of vibration of the circuit is its na ural period 
or frequency. 

Since (wL=wK 2nnL=2nnK n 1 

2nvKL 
If n for the example used in section 35 be worked out from the above, we 

have the frequency required to obtain resonance :- 
n- 1 146.2 periods per sec. 2nVIX12 

106 

Therefore, instead of altering the inductance to suit the capacity, or the capacity 
to suit the inductance, the frequency of the supply can be altered to make the 
reactances cf the inductance and capacity the same, thus, again, getting resonance 
and the period of the circuit being equal to its natural period. 

In wireless telegraph sets an inductance known as a low frequency tuning 
inductance is used in the low frequency circuit in order that the condensers may 
be charged with the maximum amount of current, and it will be shown when the 
high frequency circuit is considered how important this tuning inductance is. 
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ELECTRIC AND MAGNETIC MEASUREMENTS. By Charles Marquis 
Smith. New York : The Macmillan Company. 1917. London : Macmillan 
& Company. ros. 6d. net. 

This useful and clearly written volume is, in the words of the author, " the 
" development of a course of lecture and laboratory notes which have been used 
" for some years by students in mimeographed form." It will be welcomed by science 
masters and others who realise the importance of sound laboratory work, and by 
bringing together in one volume matter usually distributed throughout a number 
of books the author has rendered a distinct service. A virtue of the book is that 
particular types of apparatus are not demanded unless these are well known and 
generally available. 

Part I. of the introduction opens with a few words on the Treatment of Errors 
in Laboratory Work and the methods of avoiding them. Following these, we find 
a note on laboratory methods, written in a manner which indicates considerable 
practical experience in laboratory work and the training of students. The remainder 
of the introduction is taken up with definitions and units, dimensioral formuhe and 
miscellaneous information. 

Chapter I. deals with Galvanometers. The difference between the various 
types and the characteristics of each group are well defined, after which the author 
treats of such matters as shunt circuits and sensibilities. Chapter II. deals in a 
similar manner with resistance and its measurements : standard resistance coils, the 
meter bridge and the Wheatstone bridge being well considered from the practical 
standpoint. Chapter III. covers electromotive force and potential difference, and 
contains descriptions of the Leclanche cell, the dry cell, and standard cells. A brief 
treatment of thermo-electricity and battery resistances are also dealt with in Part I. 
of this chapter, Part II. of which is given up to Potentiometers. Other chapters 
are devoted to the electric current, capacity, and the condenser, electro -magnetic 
induction, the measurement of capacity and inductance and similar matters, a fairly 
complete index closing the book. 

The most valuable feature of this book is undoubtedly the number of carefully 
arranged laboratory exercises, some sixty in all, which are interspersed throughout 
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the volume. The diagrams and illustrations are clear and well drawn, and the 
mathematical treatment of the subject not too advanced. In view of the increasing 
appreciation of the value of accurate measurement as a part of a technical course, 
this book should find a ready sale. 

A GUIDE TO DRAUGHTSMANSHIP. By W. Horace Smith. E. and F. N. Spon, 
Ltd., London. Price 2s. 6d. net, 2S. 9d. post free. 

The author states that his aim throughout this treatise is " to endeavour to deal 
" generally and not particularly with any specific branch of the profession." This 
little volume of sixty pages, with twenty pages of plates, is so good, within its range, 
as to make us wish that its scope were wider. We should have liked to see a volume 
on similar lines covering three sections : (r) Architectural, (2) Mechanical, and 
(3) Shipbuilding. It should be a matter of economy to combine the three in a single 

volume, because what is said with regard to instruments, their manipulation, use of 
material, etc., could apply for the most part to all three sections. As matters stand, 
we have a handbook with a number of notes on the instruments usually employed 
and their manipulation which are likely to prove of much practical service to students 
taking up architectural drawing as a profession. They can use the treatise either 
for self -instruction, or for supplementing that given by a regular teacher. A certain 
number of items have occurred to us in the course of its perusal which, in our opinion, 
might have been touched on with advantage ; we purpose to indicate a few in case they 
may be found useful to the author and publishers, as well as to our readers. 

The question of the lighting of a Drawing Office, dealt with on page 17, does not 
make mention of a really important point with regard to artificial light. Electric 
lamp globes used for illuminating drawings in course of composition should be frosted 
so as to take out the ring and shadow otherwise cast by the filament. This process 
may be carried out in the office by utilising a frosting solution which, when dry, is 

perfectly washable, but which can be removed with the aid of turpentine. On 

page 33 our author deals with the subject of cleaning drawings, " firstly with soft 
" indiarubber and then with stale bread -crumbs." (Beware of the Food Controller 
in war -time !) Now such a method, at all events when applied to tracing -linen, is 

apt to leave the surface dirty, and a preferable process is to employ benzoline. Again, 
in the excellent instructions for placing the material on the drawing -board, given on 
pages 39 and 4o, Mr. Smith has omitted to say that the selvedge should be torn off 

the linen (which can readily be done by a steady pull), otherwise the edges are apt 
to cockle. When dealing with pencil points, on page 42, we would suggest the 
addition of a method not infrequently employed by expert draughtsmen, that of 
rotating the pencil in their fingers as they draw their line. If skilfully done the pencil 
will be found to sharpen itself as it goes along. When rolling up a tracing for despatch 
in a cardboard tube (see page 43), not only should care be taken to avoid creases, but 
to roll the tracing inkside outwards. This will be found to enable the recipient to 
unroll and flatten it more readily. On page 43, when dealing with blue prints (ferri - 
cyanide process), mention might be made of the fact that additions can be introduced 
by utilising a solution in water of washing soda. The list of colours given on pages 
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47 and 48 might advantageously be supplemented by the addition of " neutral tint " 
and " Payne's grey." The former is especially useful in deepening the tone of any 
colour without altering the tint or over -thickening the wash. Several references 
occur in the book to photographic methods of reproduction, and a hint for colouring 
" black and white prints " might be included. If they be sponged with clean water, 
with a slight addition of soap, the chalk which is frequently employed to dry the 
black and white print is removed. The colouring may be applied whilst the paper 
is damp and an even tint readily obtained. The lettering dealt with by Mr. Smith 
is mainly architectural. Engineers use stencil plates, and a good worker will, by 
placing his letters as close together as they can be got without joining, produce a very 
neat and workmanlike effect. 

With regard to the plates we find, at the end of the book, there is very little to 
criticise, save that the distinctions between wrought -iron, cast-iron and steel (see 
plate i6) are not usually utilised by engineering draughtsmen. The latter employ 
the same cross -hatching for all three, and indeed it would be a difficult matter to 
pictorially differentiate every variety of ferric material. The method, therefore, 
generally adopted is simply to reverse the hatching for adjacent pieces and indicate 
the material by marginal references. 

We have an objection to one practice, which has been followed by Mr. Smith 
throughout, on the score of its tending to produce an " advertising " effect. We refer 
to his giving not merely the kind of material to be used, but also the names of the 
makers and the price. The latter item is, to say the least of it, extremely liable to 
fluctuation. 

American Newspaper Enterprise 
The great journals of the United States of America do not confine their activities 

to purely journalistic enterprises. Mr. John R. Rathom, editor of the famous 
Providence Journal, was recently the guest of honour at the Convention of the 
Canadian Press Association in Toronto. In the course of the evening he made seme 
astonishing revelations as to the part played by his paper in " running to earth " 
the foxy plots of the Germans against the peace and security of the United States. 
For ten years or so before the war the Journal had what Americans know as a 

" cinch " on a wireless telegraph installation, the paper having maintained two 
radiotelegraphic plants at Point Judith and at Block Island. 

As soon as the European War broke out the newspaper management decided to 
establish a system of " listening in " on the messages crossing the Atlantic. For five 
months they kept up a record of these messages and then set experts to decipher the 
codes used. The Brooklyn Naval Yard had received official instructions to keep 
close watch on the U.S.A. wireless installations at Sayville and Nantucket, but 
nothing suspicious was ever reported, until Mr. Rathom took some of the messages 
which he had received from his own newspaper operators to the State Department. 
The enquiries then set on foot showed that the Naval Yard operators had been in the 
pay of German agents in America, and had received instructions not to hear too 
much. The codes employed were of an extremely ingenious nature. Many of them 
professed to. be stock quotations, and some were even done up as directions for 
funerals. 
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Pastimes for Wireless Operators 
Souvenir and Curio Collecting 

WHILE it is the desire of most wireless operators to run a hobby there are many 
to whom such pastimes as model -making, sketching, and photography make little 
appeal. Music, too, a hobby very frequently indulged in by Marconi men, is to a 
large extent dependent on an inborn love of harmony which can be increased and 
cultivated, but in its essentials never taught. To those who have not found in our 
previous articles just what they require we would recommend the pastime of souvenir 
and curio collecting. 

There is perhaps no hobby which covers a wider field, nor one wherein the 
devotee can mark out a clearer individuality than in curio collecting. Practised 
with care, discriminztion and good taste, this hobby may prove a source of 
infinite pleasure, and occasionally-although this factor should not influence the 
collector ---a source of profit. The life of a wireless operator is peculiarly suitable 
for this particular pursuit, seeing that he is frequently in foreign ports with time on 
his hands to delve into mysteries which lie off the beaten track of every port. In 
these busy times, when transfer from one ship to another takes place almost every 
voyage, the number of ports which any one man may visit in the course of the year 
is surprisingly large. Furthermore, the operator on a cargo vessel or on a tramp 
steamer is much better suited in this respect than his confrère on the passenger 
liner plying between fixed points on the main ocean routes. 

In deciding to take up such a hobby as this the novice should first consider 
what definite line he will take. In every hobby there must be a set purpose, and if 
one endeavours to gather together indiscriminately a general collection of oddments, 
interest in the pastime will soon evaporate. 

The wireless man who is travelling to the east, for instance, has an excellent 
opportunity of collecting such things as native pottery, native jewellery, or if the 
ship is running right from the beaten track, knives, spears, and other fighting imple- 
ments. In the " piping days of peace " the author had occasion to spend some 
time in Salonica, Constantinople, and some of the lesser -known Turkish ports. 
Here were acquired some highly interesting knives, flint -lock pistols, and a gun, 
together with several examples of native embroidery. The gun and pistols, after 
cleaning, proved to be of considerable age. The stock of the gun was found to be 
inlaid with beaten silver wire and mother-of-pearl, the rough material having 
obviously been obtained from buttons. The gun barrel showed an old English 
mark which suggested that a number of old English Army gun barrels had been 
disposed of to the mountaineers of Albania, probably by gun -running adventurers. 
The bore was about one inch, and the weapon had to be loaded with the help of a 
ramrod and fired with the crude flint lock. Although it is obviously very old and 
fitted with very crude mechanism, the trigger works as swiftly as many a modern 
gun. 

Purchased at the same time were two fierce -looking pistols, much ornamented 
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and chased, of the type which is thrust in the belt of the wily mountaineer. A 
little application of paraffin cleaned away the dust and dirt and revealed much 
beauty, also bringing to light the fact that both were fully loaded, one with a lead 
bullet almost as big as a walnut. All three were obtained after much bargaining 
in a native bazaar for a very low figure, and would easily fetch three times the 
amount paid if they were put up for sale. 

Objects such as these are of great help in ornamenting the home when in later 
years an operator settles down on shore, and splendid rugs and carpets are frequently 
to be obtained in the East for ridiculously low prices. It is the custom in Turkey 
and, we believe, in Persia to sell carpets by weight, the dealer quoting so much 
per " oke " (the Turkish measure of weight), quite apart from the pattern of the 
carpet. Unless one understands the various qualities of the carpets it is easy to be 
swindled, and such objects should not be purchased by the inexperienced. One 
small hint, however, may be given to those who wish to know the rough method 
of judging the quality of a carpet. A good quality carpet is closely woven, and a 
poor quality the reverse. This cannot be easily judged from the surface, which can 
be fluffed out so as to give a closely woven appearance. If, however, the carpet be 
reversed and, the back inspected a coarsely woven carpet will be found to have a 
coarse base. 

Great care and discrimination are required when purchasing curios in Mediter- 
ranean ports, and in fact in any port where visits from passenger ships are frequent. 
Port Said, Alexandria, Algiers, and other African ports swarm with hawkers of 

" fake " curios, which are manufactured in large quantities, either locally or in such 
centres as Birmingham. Experienced travellers are well acquainted with the 
enormous trade in spurious antiques which is carried out in Egypt, and some of the 
finer imitations have deceived even experts. In the neighbourhood of the Pyramids 
a favourite trick of the native is to walk casually a few yards in front of the visitor 
and suddenly to spy some object in the sand. This he picks up, rubs it on his arm 
to remove the dust, and examines it with great interest. Naturally the curiosity 
of the visitor is at the same time aroused. 1'he innocent native willingly shows 
the object, which generally proves to be a scarab or an ancient gold ring, and offers 
it to the visitor for what would be a very low figure if it were genuine. Once the 
object is sold the native makes himself scarce and secures a further supply, which 
he buries piecemeal in the sands in likely places where he can find them again when 
tourists are in sight. 

In the East there is no such thing as a fixed price for any object, and if one 

wishes to purchase even a trifling curio it is necessary to submit to a long period 
of bargaining. The shrewd bargain -hunter never reveals the object which he really 
desires to purchase, and a visit to a native bazaar needs to be conducted with 
extreme skill if the coveted curio is to be purchased at a reasonable figure. The 
usual method is to drift into the particular shop or stall where one wishes to purchase 
-we will say, for example, a certain rug. The obsequious merchant immediately 
presents his wares, painting their virtues in the most glowing colours, whilst the 
visitor regards them indifferently, or with only a very small show of interest. Some 
price -making and bargaining then proceeds, and towards the end of the interview 
the prospective purchaser casually inquires the price of the rug he has in mind. 
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or 8s. 4d. Post free from 
S. RENTELL & CO., Ltd. 
36 Maiden Lane. Strand, 

LONDON. 

BRITISH SLIDE RULES for all Technical Calculations 
"DAVIS-MARTIN" WIRELESS SLIDE RULE 

SEND FOR LIST 99. 

JOHN DAVIS & SON (Derby), LTD., All Saints Works, DERBY. 

The Marconi International Marine Communication Cowan Ltd. 
NOTICE TO HOLDERS OF SHARE WARRANTS TO BEARER. 
NOTICE IS HEREBY GIVEN, that the following Dividend will be payable on and after the 31st July, 1917. 
A Final Dividend for the year 1916 of 10 per cent., being 2s. per Share, less Income Tax at 4s. 6d. in the L. 
(Net amount ls. 6.6 pence per Share.) Coupon No. 11. 
Coupons may be lodged at the Head Office of the Company, Marconi House, Strand, London, W.C.2, and 
must be left 4 clear days for the purpose of examination and preparation of Dividend Warrants. 
Coupons will also be payable at the following places, at the exchange of the day:-BANCA ITALIANA DI 
SCONTO, Rome, Milan, Genoa, Turin, Venice, Pisa, Naples, Bologna, Florence and Palermo. 
BANCO DI ROMA, Rome, Florence, Turin, Genoa and Naples. 
The necessary forms for lodging coupons may be obtained from any of the above addresses, or from 

The Office of the Company, VIA DEL COLLEGIO ROMANO, 15, Rome. 
MARCONI HOUSE, STRAND, By order of the Board, 

LONDON, \.C.2. -23rd July, 1917. HENRY W. ALLEN, Secretary. 

Please mention " The Wireless World " wizen writing to Advertisers. 
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The shopman knows quite well that the first things inquired about are not those it 
is desired to purchase, and in nine cases out of ten he will detect just what it is his 
customer wants to buy, no matter how cunningly the desire to purchase is con- 
cealed. It is fatal to show any interest in the chosen rug, for if the shopman sees 
that the visitor is keen to buy, the price will go up accordingly. In any case, a 
price at least three times the proper value will at first be asked, and a good hour of 
bargaining and beating down, punctuated by protestations from the shopkeeper 
that the object is giving him no profit, and by the purchaser with pretences of 
leaving the shop, will ensue before the article is finally secured at a reasonable 
figure. Visitors should never be deceived by a notice which so frequently appears 
in native bazaars to the effect that prices are fixed. Bargaining is universal in the 
East, and only patience and skill will enable a fair price to be secured. 

So far we have dealt with the purchase of interesting curios and mementos, 
but many can be obtained in foreign lands almost for the asking. Some of the 
things of least interest abroad are of the greatest interest at home. A peculiar 
porous earthenware largely used in Egypt for carrying water and keeping it cool 
can be obtained very cheaply, a fine jar and of graceful shape costing practically 
a few pence. These jars, which are unglazed, become soaked with water, which 
in the dry air of Egypt evaporates rapidly. This evaporation cools the surface of 
the vessel, and as a consequence the water remains far below the temperature of 
the surrounding air, and is frequently icy cold. 

The South East Islands, which in peace times are frequently visited by cargo 
steamers and tramp steamers, will yield a large assortment of most interesting 
curios, such as a peculiar form of coral and sea shells. Gorgeous specimens of the 
latter can readily be found on the seashore. South Africa can be made also to 
yield up a good collection of curios, and in fact there is scarcely any part of the 
world which cannot be made to contribute to an operator's collection. 

It is far from our purpose to make this article a catalogue of what can be 
obtained from the four corners of the earth; it is rather our intention to throw a 
little light upon what is undoubtedly a most interesting hobby. So many readers 
have left the sea after having visited numerous foreign countries, and have brought 
with them practically nothing as a reminder of those happy days, and if these few 
notes lead even one or two men to start on the path of collecting we shall feel that 
the space has not been wasted. 

Discontinuance of Transatlantic Wireless Service 

AT the beginning of August Mr. Godfrey Isaacs, Managing Director of the 
Marconi Companies, issued the following announcement :- 

I beg to inform you that, in conformity with instructions received from the Govern- 
ment, as and from midnight to -morrow, the 4th instant, our Transatlantic Service, both 
east -bound and west -bound, will be discontinued until further notice. 

I am authorised to state that the closing of this service is in no sense brought about 
by any fault of the Marconi Company, either here or in Canada, but is purely a necessary 
war measure. 

I would be glad if, for the convenience of the public, who have been in the habit of 
using our service so largely, you would publish this announcement. 



Marconi's Wireless Telegraph 
Company, Ltd. 

Report of Directors and Statement of Accounts 

HE Directors herewith submit the Balance 
Sheet and Profit and Loss Account for the year 

ended December 31st, 1916. 
The net profits of the business during the year, 

added to the balance brought forward from last 
account, after providing for expenses of manage- 
ment, depreciation, and all other expenses, amount 
to £625,979 12s. 6d. From this have to be deducted 
the following dividends : On Preference Shares 
7 per cent. for the year paid February 1st, 1917, 
£17,500 ; on Ordinary Shares an interim dividend 
of 5 per cent, paid February ist, 1917, £61,134 8s. 

-£78,634 8s. Leaving available for distribution 
by this meeting a balance of £547,345 4s. 6d. 
The Directors recommend payment of further 
dividends : On Ordinary Shares 10 per cent. 
for the year ended December 31st, 1916, 
£122,268 16s. ; on Preference Shares 5 per cent. 
for the year ended December 31st, 1916, £12,500- 
£134,768 16s ; Leaving £412,576 8s. 6d. It is 
proposed to transfer to General Reserve Account, 
£32,469 19s. 6d. ; and to carry forward to next 
account, £380,106 9s. The General Reserve 
Account will then stand at £1,000,000. 

The Directors do not recommend the distribu- 
tion of larger dividends, as in view of the demands 
for apparatus and material likely to be made upon 
the company on the cessation of hostilities, and the 
uncertain financial outlook, they deem it prudent 
to strengthen its financial position. 

Following our usual custom, shares in associated 
companies and patents are taken into account in 
the Balance Sheet at their cost price-namely, 
£1,403,923 9s. 7d., which shows au increase of 
£20,265 15s. Id. The par value of the shares new 
stands at £2,487,450 14s. rod., exclusive of shares 
which have no capital denomination. 

Owing to unfavourable rates of exchange large 
sums of money have been invested temporarily or 
placed on deposit abroad. The loss represented by 
the rates of exchange calculated on December 3Ist, 
1916, has been written off against Profit and 
Loss Account. In the event of ultimate realisation 

without loss, the amount so written off will appear 
as profit in another year. 

The Directors regret to have to inform the share- 
holders again that the Company is still without any 
remuneration or compensation from the Government 
for the use since the beginning of the war of the 
Company's high -power stations and for other rela- 
tive services. Moreover, the Company has not yet 
been afforded an opportunity of considering any 
proposal as to the basis upon which either remu- 
neration or compensation is to he calculated. For 
the third year in succession, therefore, it has been 
impossible to include any sum in respect of these 
matters in the accounts. A number of orders 
have, however, been received by the Company 
from Government Departments in respect of which 
payments have been duly made. 

The four heads under which considerable sums 
are payable by the Government were set out in 
the Directors' Report last year, as follows :- 

r. Remuneration and compensation by the 
Post Office in respect of the use of the Company's 
high -power stations since the beginning of the 
war, the staffing and management of those stations, 
and other services in connection therewith. 

(Under the above claim the Company has 
been repaid part of its out-of-pocket expenses, 
but the expenditure incurred is considerably 
in excess of the payments received.) 

2. For the use of the Company's patents by the 
Admiralty since the expiration, on March 31st, 
1914, of the Admiralty agreement of 1903. 

(Shareholders were informed last year that 
the Company had received the assurance that 
the matter would be dealt with as quickly as 

possible. This assurance has been repeated.) 
3. In respect of the use of the Company's patents 

by the War Office, without agreements, during the 
whole time wireless telegraphy has been used by 
the War Office. 

(The War Office has informed the Company 
that this matter cannot be dealt with until 
after the war.) 
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THE BRITISH SCHOOL OF TELEGRAPHY, LTD., 
179, Clapham Rd., London, S.W. 'Phone: BRIXTON 215. 

EXPERT TRAINING FOR YOUNG 
GENTLEMEN (15-25) IN INLAND, 
CABLE, & WIRELESS TELEGRAPHY. 

THIS old -established and up-to-date School is recognised by the War Office 
Admiralty, Wireless Telegraph and Cable Companies as a training centre for 

Operators for their Services. 
GOOD APPOINTMENTS are open to our students as soon as qualified, the 
demand for Skilled Operators in all Services being greater than the supply. 
SPECIAL COURSES for men desirous of entering the Royal Flying Corps, 
Royal Engineers, Royal Naval Reserve and Royal Naval Volunteer Reserve 
(Telegraph Sections). 
SPEED PRACTICE for improvers daily and three nights weekly. 
SPECIAL SHORT COURSE suitable for men wishing to obtain Government 
Certificate and enter the service of the Marconi Co. 
At several recent Government Exams. all candidates obtained 1st Class Govern- 
ment Certificate. 
No Branches or Postal Tuition. Fees moderate. Write for Prospectus. 

A. W. WARD (Manager). 

" WIRELESS" and "SUBMARINE 
CABLE" APPOINTMENTS 
AT IRELAND'S PREMIER COLLEGE. 

UNPARALLELED SUCCESSES. 
A number of lucrative positions secured by our students 
in Wireless and Cable Companies after a short period of 
Training. 
Principal: Mr. T. O'SULLIVAN (late Commercial 
Cable Company), one of the best-known expert operators 
in the Telegraph World. Day and Night Classes. P.M.G. Examinations held in College. Young men 
(ages 15 to 24) should lose no time in joining. 

Futl Particulars on ai'btication to- 
THE PRINCIPAL, 18 DYKE PARADE. CORK. 

REGARDING MARCONI UNIFORMS 
A CUSTOME 2 WRITES r- 

" The uniform arrived in quick time, 
fits well, and is very satisfactory." 

IF you are requiring a complete Sea Outfit 
Paterson's have made a special study of the 

requirements of Marconi officers, and guarantee 
correct regulation style You should call and see 
their splendid range of superior cloth, the smart 
high-class make, the perfect fit and finish, and 
exceptional value. 

UNIFORM 65/- 75/- 85/- & 95/- 
SUITS Complete in every detail 
RIDGE 55/- 65/- 75/- & 85/- 
COATS No Extras 

REGULATION 35/- 45/- & 55/- 
AINCOATS And Waterproofs 

SPECIAL ATTENTION TO POST ORDERS 
Write to -day for scientific self -measurement form 

PATERSON 
J. & M. PATERSON LIMITED 

NAVAL AND MARINE TAILORS 
301 ARGYLE ST., GLASGOW 
Specially Recommended for Good Honest Value 

Please nzenlion " 7 he Wireless World" when writing to Advertisers. 
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Order your outfit 
early and be pre- 
pared for short 
notice of sailing. 

Phone - - - Brixton 780 

Closed Wednesday at 1 o'clock 

YOU have, no doubt, admired the smart uniforms 
worn by our Naval Officers, the beautiful Dark 

Blue Cloth and the Correct Naval Cut. 
You cannot obtain these at Cheap -Jack or Pre -War 
Prices. I can supply you at London's Lowest Prices. 
No fictitious discounts or commissions paid. Get 
my FREE Booklet and Self -measurement Form. Call 
if you can, if not, 'phone or write me To-day-NOW ! 

It's worth your while ! 

e.--7)d9THE WIRELESS 
OPERATOR'S TAILOR. 

5 Stockwell Road, CLAPHAM, S.W.9. 

This College for Knowledge. 
And why ? Well, judging by results-which is 

the only safe way to satisfy yourself-the number 
of P.M.G. Certificates gained by our students 
amply testifies that there is a something about 
our instruction which spells success-yes, and 
that something is the result of the personal effort 
made by our technical staff. 

Our Postal Course. 
Now, here is a system of tuition suitable for all-no hard slogging 

required, the spade work is made easy and interesting. You 

may complete she theory of Wireless in, say, five months, 
then come to us for a short practical course and then- 

the P.M.G. Certificate. 

Fill in the coupon and po 1 direct to the 

MANAGER, 

THE N.B. WIRELESS SCHOOLS Ltd. 
48 George Square, EDINBURGH. 

COUPON. 
Please send me 

full particulars of 
your Postal Course 

and Free Lesson i 
Morse. 

Nane 

Address 

Age..........................._ __.._.._...... 

W.W.M. 1917 

Please mention " The Wireless World" when writing to Advertisers. 
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4. For compensation by the Post Office in respect 
of their withdrawal from the contracts for the 
Imperial chain of stations. 

(There have been repeated negotiations with 
a view to a settlement of this matter which 
are still proceeding.) 

The Marconi International Marine Communica- 
tion Company, Limited, has continued to show a 

substantial development in its business and 
increased profits. Dividends for the past year, 
amounting to 15 per cent., have been declared, 
and the sum of f51,279 7s. 7d. has been carried 
forward. In consequence of the considerable 
expenditure on Capital Account in providinginstal- 
'atiDns for additional ship stations, the remainder 
of the authorised capital was offered to the share- 
holders in the month of November last at a premium 
of 15s. per share, and the issue was largely over- 
subscribed. The business continues to increase 
rapidly and the orders now in hand are so large 
that additional capital becomes essential. The 
Company has, therefore, taken steps to increase 
its authorised capital to £600,000. 

The Russian Company, the Société Russe des 
Télégraphes et Téléphones sans Fil, has continued 
to do a large business and a dividend at the rate of 
17 per cent. for the year 1916 has been declared. 

The French Company, La Compagnie Française 
Maritime et Coloniale de Télégraphie sans Fil, 
has declared a dividend for the year 1916 at the 
rate of 12 per cent. on the Ordinary Shares 
and 140.62 francs on the Founders' Shares. 

The Amalgamated Wireless (Australasia), 
Limited, has paid a dividend of 5 per cent. in 
respect of the year ending June 3oth, 1916. 

The nett income of the Marconi Wireless Tele- 
graph Company of America for the year 1916 

was $259,888 as compared with $177,316 for the 
previous year, and the total surplus now carried 
forward amounts to $801,776. The very large 
orders now being executed on behalf of the Govern- 
ment of the United States of America have to' 

43r 

sitated the construction of considerable additional 
factory accommodation. The American Trans - 
Atlantic stations which were expected to constitute 
the principal source of revenue have remained idle 
in consequence of this Company's stations con- 
tinuing to be employed by the Government. A 

very satisfactory telegraph service was being con- 
ducted from the Pacific Coast across the Pacific 
Ocean to the Hawaiian Islands and Japan up to 
the time the United States entered the war, when 
the Government took possession of the stations. 
Negotiations were immediately opened and are 
progressing rapidly toward settling the basis of 

the payments to be made to the Company, and 
final agreement is expected to be reached promptly. 

Since the last report submitted to the shareholders 
the action brought by Messrs. O. Locker-Lampson 
and Peter E. Wright has been discontinued. In view 
of the unconditional withdrawal by the plaintiffs of 

all charges, the Company and its Directors agreed 
not to look to them for the payment of their 
costs, which will be borne by the Company. 

Mr. Henry William Allen and Mr. William Walter 
Bradfield, who have been associated with the 
Company since its inception, have been elected to 
the Board. Mr. Maurice Alfred Bramston, a 

Director of Associated Companies, has joined the 
Board of this Company. These three gentlemen 
retire in accordance with Article 74, as altered by 
Special Resolution, and, being eligible, offer them- 
selves for re-election. 

The Directors retiring by rotation are Senatore 
Guglielmo Marconi, Mr. Samuel Geoghegan, 
and Mr. Henry Spearman Saunders, who, being 
eligible, offer themselves for re-election. 

The Auditors, Messrs. Cooper Brothers & Co., 

also retire, and offer themselves for reappointment. 
By Order of the Board, 

HENRY W. ALLEN, 
Secretary. 

Marconi House, Strand, London, W.C.2, 
July 25th, 1917. 

The Share Market. 
LONDON, 14th August, 1917. 

THE shares of the various Marconi issues have been a very steady market during 
the past month. The issue of the Annual Report of the Parent Company announcing 
an increase of dividend, with marked progress, in conjunction with the very satisfac- 
tory meeting, has caused a considerable demand by investors for the shares of all 
the issues. The market shows a distinctly hardening tendency as we go to press. 
The closing prices are : Marconi Ordinary, 31 ; ditto Preference, 22 ; American 
Marconis, 17s. ; Canadian Marconis, 9s. 9d. ; Spanish Trust, 9s. ; Marconi Inter- 
national Marines, 22. F 



Marconi's Wireless 
TDr BALANCE SHEET, 

To CAPITAL- 
Authorised-, 

1,250,000 Ordinary Shares of £I each £1,250,000 o o 
250,000 7 per cent. Cumulative Participat- 

ing Preference Shares of £1 each ... 250,000 o o 

Issued - 
1,222,688 Ordinary Shares of £t each, fully paid ... ... ... 1,222,688 0 o 

250,000 7 per cent. Cumulative Participating Preference Shares 
of £1 each, fully paid ... 250,000 0 o 

£1,500,000 0 0 

f s. d. 

RESERVE FOR EXPENSES UNPAID AND PAYMENTS IN ADVANCE AND 
OTHER CREDIT BALANCES ... ... ... ... ... 

GENERAL RESERVE ACCOUNT ... ... ... 
PROFIT AND LOSS ACCOUNT- 

Balance as per Appropriation Account, December 31st, 1915... 
Profit for the year as per Account ... ... ... ... 

To Contingent Liability on Shares in Associated 
Companies £58,228 ros. and Liabilities under 
Agreements. 

307.546 4 7 
318,433 7 II 

f s. d. 

1,472,688 o 0 
12,52I 8 I 

185,225 I 8 

36,362 8 8 

967,530 o 6 

625,979 12 6 

£3,300,306 II 5 

Report of the Auditors 
We have audited the above Balance Sheet with the books in London and accounts from Rome. A 

amount we have seen letters or certificates stating that they are held on behalf of this Company. We Sheet is properly drawn up so as to exhibit a true and correct view of the state of the Company's affairs 
the Company. 

LONDON, July 25th, 1917. 

PROFIT AND LOSS ACCOUNT for 

TO RENTS, RATES, INCOME AND OTHER TAXES, TRAVELLING, PUBLICITY, GENERAL 
EXPENSES AND WAR SUBSCRIPTIONS ... ... ... ... ... ... ... 37,064 15 0 

,, SALARIES OF STAFF, CONTRIBUTION TO STAFF SUPERANNUATION FUND AND DIRECTORS' 
REMUNERATION ... ... ... ... ... ... ... ... 68,406 8 

3 
,,LAW CHARGES, PROFESSIONAL FEES AND PAIENT EXPENSES ... ... ... II,006 II 

DEPRECIATION OF PLANT, MACHINERY, BUILDINGS AND FURNITURE ... 18,41I 9 II 
33,347 19 7 BALANCE BEING PROFIT FOR THE YEAR CARRIED TO BALANCE SHEET ... 318,433 7 II 

£ s. d. 

£486,670 12 I 

ID r. APPROPRIATION 

To DIVIDEND OF 7 PER CENT. ON PREFERENCE SHARES FOR THE -YEAR ENDING 
DECEMBER 31ST, 1916, paid February Ist, 1917 ... ... ... ... ... 17,500 O O 

INTERIM DIVIDEND OF 5 PER CENT. ON ORDINARY SHARES FOR THE YEAR ENDING 
DECEMBER 31ST, 1916, paid February 1st, 1917 ... ... ... ... ... 61,13.4 8 o 

PROPOSED FINAL DIVIDEND FOR THE YEAR ENDING DECEMBER 31ST, 1916, ON THE 
ORDINARY SHARES AT THE RATE OF IO PER CENT. PER ANNUM ... ... ... I22,268 16 O 

PROPOSED FINAL DIVIDEND FOR THE YEAR ENDING DECEMBER 31ST, 1916, ON THE 
PREFERENCE SHARES AT THE RATE OF 5 PER CENT. PER ANNUM ... ... ... 12,500 0 0 

GENERAL RESERVE ... ... ... ... ... 32,469 19 6 
BALANCE CARRIED TO NEXT ACCOUNT ... 380,I06 9 0 

£ s. d. 

£625,979 12 6 



Telegraph Company, Ltd. 
December 31st, 1916. Cr. 

s. d. £ s. d. By CASH AT BANKERS AND IN HAND ... ... ... ... I2,413 19 0 
INVESTMENTS, FIXED DEPOSIT AND TEMPORARY LOANS AGAINST 

SECURITIES ... ... ... ... ... ... ... ... 439,$17 13 II 
., SUNDRY DEBTORS, DEBIT BALANCES AND EXPENDITURE ON FOREIGN 

DEVELOPMENTS ... ... ... ... ... ... ... ... 995,$76 7 4 STOCK AT COST OR UNDER as certified by Officers of the Company ... 1$0,015 4 8 FREEHOLD WORKS AT DALSTON ... ...16 Io 
Deduct Mortgage ... ... LI,611 r2 4 

26,576 4 6 
FREEHOLD PROPERTY AT CHELMSFORD AND PLANT, MACHINERY AND BUILDINGS AT 

CHELMSFORD AND GENOA WORKS ... ... ... ... ... ... ... 98,526 8 3 LONG DISTANCE STATIONS IN ENGLAND AND IRELAND (INCLUDING STORES) AND 
MOVABLE PLANT AT OTHER PLACES 114,241 I2 7 

EXPENDITURE ON LEASEHOLD PREMISES, OFFICE FURNITURE AND FITTINGS, LONDON, 
CHELMSFORD AND FOREIGN AGENCIES... ... ... ... ... ... 2$,915 II 7 

SHARES IN ASSOCIATED COMPANIES AND PATENTS ... ... 1,403,923 9 7 

Shares held in Associated Companies are of a par value of £2,487,450 145. Iod. 

GODFREY C. ISAACS, Director. 
H. RIALL, SANKEY, Director. 

£3,300,306 II 5 

to the Shareholders. 
large part of the Investments and Shares in Associated Companies are held abroad. Except as to a small have obtained all the information and explanations we have required. In our opinion such Balance according to the best of our information and the explanations given to us and as shown by the books of 

COOPER BROTHERS & CO., Chartered Accountants, 
A uditors. 

the Year ending December 31st, 1916. Cr. 

By BALANCE OF CONTRACTS, SALES AND TRADING ACCOUNT 
TRANSFER, SHARE WARRANT AND OTHER FEES ... 

£ s. d. 
485,994 15 I 

675 17 o 

£486,670 12 I 

ACCOUNT. Cr, 

By PROFIT AND Loss ACCOUNT- 
BALANCE BROUGHT FORWARD AS PER APPROPRIATION ACCOUNT FOR 1915 
PROFIT FOR THE YEAR AS PER ACCOUNT ... ... ... ... 

£ s. d. 

307,546 4 7 
318,433 7 II 

£625,919 12 6 



Marconi's Wireless Telegraph Company, Ltd. 
Account of General Meeting 

HE Twentieth Ordinary General Meeting of 
the Marconi's Wireless Telegraph Company 

(Limited) was held yesterday at the Cannon -Street 
Hotel, Cannon -Street, E.C., Mr. Godfrey C. Isaacs 
(managing director) presiding. 

The Secretary (Mr. Henry W. Allen, F.C.I.S.) 
having read the notice convening the meeting and 
the report of the auditors, 

The Chairman, at the outset, expressed regret at 
the enforced absence of Senatore Marconi, remark- 
ing that the services he was called upon to render 
in the interests of Italy, and consequently of all the 
Allies, would, he was sure, be accepted by the share- 
holders as a very full and sufficient reason for his 
absence. He then dealt with the various items in 
the balance -sheet, and proceeded : You will be glad 
to hear that the relationship between the Admiralty 
and the company has continued to be equally agree- 
able to the company, and I have every reason to 
believe has been at least equally satisfactory to the 
Admiralty. Some of our associated companies have 
made considerable progress during the year ; some 
have been adversely affected by the war, and one or 
two have been able to do little more than mark time. 
This is a condition of things which cannot be helped, 
and, in fact, was to be expected. 

MARCONI INTERNATIONAL MARINE. 
As the report informs you, the Marconi Inter- 

national Marine Communication Company 
(Limited) has shown a very substantial develop- 
ment, and its progress this year is even greater than 
it was last and we regard that business as a very 
sound industrial investment. 

Our Russian company has continued to do a very 
large business, and has paid a dividend for 1916 at 
the rate of 17 per cent. It continues to do a very 
big business, and our view is that factories in 
Russia will have even better prospects after the 
war, and there is therefore every advantage in 
continuing to leave our money where it is for the 
present. 

THE FRENCH COMPANY. 
The French company, La Compagnie Française 

Maritime et Coloniale de Télégraphie sans Fil, has 
declared an increased dividend for the past year 
both on the Ordinary shares and upon the Founder's 
shares, and continues to do a very satisfactory and 
progressive business. The Compagnie Universelle 
de Télégraphie et de Téiéphonie sans Fil, the shares 
of which were acquired by this company in further- 
ance of its programme prior to the war, is about 
to be transformed. Arrangements have been made, 
and are in the course of being carried out, which 
should solve very satisfactorily what has been a 
very difficult problem, and has cost many years of 
arduous and anxious work. 

The American company showed improvement in 
1916, but, of course, continued to be handicapped 
very seriously in consequence of their Transatlantic 
stations being unable to work owing to the stations 
on this side being required for war purposes. The 
principal revenue of the American company was 
expected from its Transatlantic service, and very 
considerable expenditure was made upon the 
stations for that purpose. The whole of this money 
has been idle since the outbreak of war. The con- 
sequence is that instead of very substantial revenue 
being obtained from this source a yearly loss has 
resulted. Owing to the United States entering the 
war, the Transatlantic stations and all the other 

American stations have passed temporarily into 
the hands of the American Government. We are 
advised that fair compensation will be paid, and 
negotiations are being actively carried on with a 
view to settling the terms. The same applies to 
the Transpacific service, which had been started, 
and which was being successfully conducted. 
Month by month the telegraph service, both with 
the Hawaiian Islands and with Japan, was in- 
creasing, and we looked to very remunerative 
business being derived from that source. 

BUSINESS AFFECTED BY THE WAR. 
It is regrettable that the company's business 

should have been so seriously interfered with, but 
the exigencies of war demanded it, and it cannot be 
helped. There is, perhaps, a compensating element 
in the immense number of orders which have been 
placed with the company by the United States 
Government, which should result in a very satis- 
factory year's work indeed, notwithstanding the 
closing of their telegraph services. (Hear, hear.) 
The company has been very much occupied for 
some time past in the conduct of legal proceedings 
against infringers of their patents, and I am glad to 
say that the results have been highly satisfactory. 
The most recent action was one in respect of the De 
Forest Valve Patents, which the Court held to be 
a complete infringement of the Fleming patent, 
which was the property of our company. De 
Forest claimed that they did not infringe, and that 
the American company infringed seven of their 
patents. The Court of Appeal has recently 
delivered its judgment, declaring that the judg- 
ment of the Court below was upheld, that the De 
Forest valves were an infringement of the Fleming 
valve patent, which was a master patent, and that 
there was no infringement of six of the De Forest 
patents and that the seventh De Forest patent was 
invalid. (Cheers.) This decision is very far- 
reaching, and must in the course of a short time 
prove of immense value to the American company. 
The infringement has been on a very large scale by 
a large number of persons, and the damages to 
which the American company becomes entitled 
must represent a very considerable sum indeed. 

Our Canadian company has had to contend with 
the abnormal conditions created by the war. I am 
glad to say, however, that their accounts will show 
an improvement over the preceding year, notwith- 
standing the fact that they represent a period of 
eleven months only, it having been decided to 
end their financial year on December 31st instead 
of January 31st as hitherto. The figures, however, 
will exclude remuneration for the use of certain 
of their coast stations since the commencement 
of the war, and compensation for other services 
rendered to the Government, as the directors 
have not yet been able to settle a basis of payment 
in respect of these matters. The Compania 
Nacional de Telegrafia sin Hilos of Madrid, in 
which the Spanish and General Wireless Trust 
Company are so largely interested, is, I am glad 
to say, making much more satisfactory progress. 
This company has had very great difficulties to 
contend with, and its development has been very 
much slower than one had hoped it would have 
been. I believe, however, that they have now 
turned the corner, and are fast approaching a 
position which will enable them to pay dividends, 
and this, in turn, should place the Spanish and 
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General Trust in a similar position independently 
of any other business it may do. 

BELGIAN COMPANY'S BUSINESS. 
The Belgian company's business continues to 

develop very satisfactorily, but inasmuch as they 
are unable to have any communication with their 
head office it is impossible for them finally to close 
their accounts. Captain Sankey and I are the sole 
directors in this country, but we can take no 
decision with regard to the accounts without 
conferring with our colleagues, who, unfortunately, 
are still unreachable. We consequently have 
not received any dividends from this source. 
They are, however, accumulating, and we shall 
reap the benefit when the happy conditions to 
which we are all looking forward so earnestly 
will have been realised. 

LOCKER-LAMPSON CASE. 
Before I deal with matters touching the Govern- 

ment, I desire to refer to the Locker-Lampson 
case, and a circular which has been forwarded to 
you. At every annual meeting subsequent to 
1912 I have been prevented from saying anything 
to you about the business which Mr. Marconi 
and I carried out in America, inasmuch as the 
action had been commenced and the matter was 
sub judice, consequently my lips were sealed. 
This is the first year that I have been free to speak 
to you. Inasmuch, however, as five years have 
already gone by, the matter is ancient history, and 
I did not think that there was any very good 
purpose to be served for the company or, perhaps, 
for the country, in reopening it-(hear, hear)- 
no matter what satisfaction I should have derived 
personally from doing so. I had decided to ask 
the shareholders to express their own views as to 
whether they desired or not that they should 
hear me upon the subject. The circular issued, 
however, by Mr. Hamilton, which is dated August 
2nd, and reached me on the 6th, to my mind does 
not leave it optional, -but makes it necessary for 
me, in the interests of the shareholders, to deal 
with the matter at some length, and I welcome 
the opportunity. First of all, I desire to deal 
with the transaction itself, and in order that 
shareholders may fully understand it and appre- 
ciate the position of Mr. Marconi and myself 
at the time, I would ask them to put out of their 
minds entirely what occurred subsequent to 
the business being completed in New York. 

Shareholders who were on the register before I 
became connected with the company are well 
aware that the American Marconi Company was 
formed in November, 1899, with a capital of 
$10,000,000 ; that the company never did any 
business worth speaking of ; in 1902 the capital 
was reduced to $6,650,000 in $loo shares, and that 
in the year 1910 it was resolved again to reduce 
the capital from $loo shares to $25 each-in 
other words, writing down the capital this second 
time by 75 per cent., because they had no prospect 
of paying any dividends upon the original capital. 
\Vhen I went to America in 1912 they had still 
paid no dividends, and had no prospect of paying 
any. The nominal capital then stood at $1,662,500 
in shares of $25 each. Rival companies were 
doing all the business in wireless telegraphy, 
and infringing our company's patents with impu- 
nity. No action at law was ever taken to protect 
the company's patent position. In 1911, at my 
instigation, an action had been commenced. 
The hearing of the case was fixed for March 25th, 
1912, conditional upon Mr. Marconi undertaking 
to be present and to give evidence. Accordingly 
Mr. Marconi and I sailed on March 9th, two days 
after I had signed the heads of agreement of the 

Imperial contract. We arrived in New York on 
March 15th. 

SETTLEMENT OF THE ACTION. 
I was at once approached with a view to coming 

to a settlement of the action. Eventually I did so, 
conditional upon their selling to me the whole of 
the tangible assets of the infringing company, 
which was then in liquidation. There was, 
however, a committee of its shareholders who were 
endeavouring to form a new company and to 
still carry on the business. I was advised by the 
legal advisers of the American company that 
whatever might be the decision of the Court in the 
action, if it were tried out there was no possibility 
of our securing any damages from the company in 
liquidation. I, therefore, eventually agreed to 
purchase the whole of the tangible assets of the 
infringing company, they accepting unqualified 
judgment in our favour. Payment had to he made 
in shares in the American company, which neces- 
sitated of itself an increase in the capital of that 
company. 

I was satisfied that there were great prospects of a 
wireless business in America, in competition with the 
telegraph companies if necessary, but it was hope- 
less to attempt to compete with these companies 
unless we were able to secure a very substantial 
liquid capital. For a company with such a history 
as our American company, and in an atmosphere 
such as then existed round wireless throughout 
America, where fortunes had been lost by the public 
who had invested in wireless companies, it was 
not an easy matter to secure such additional 
capital. I had, however, entered into negotiations 
with a view to an agreement with a powerful 
telegraph company, and it was my intention, and 
it was by means of the argument that I was well 
equipped for the purpose, that I eventually suc- 
ceeded in carrying these negotiations to a succesful 
issue. But unless I had a substantial available 
capital it was obvious that I could not effectively 
speak of competing with them. I, therefore, 
proposed to the American directors that the capital 
of the company should be increased to $10,000,000 or 
the equivalent, say of £'2,000,000 sterling, and that 
the $25 shares should be converted into $5 shares 
-that each old $25 share should be entitled to five 
of the new $5 shares each, and that an issue should 
be made of the balance, which was, in round figures, 
£1,400,000, after purchasing from the English 
company-this company-the assets of the 
infringing American company, which I had pur- 
chased, together with certain new patent rights. 

GUARANTEEING AMERICAN COMPANY'S 
CAPITAL. 

The American directors approved the scheme, 
but assured Mr. Marconi and me that there was 
not the smallest prospect of finding any capital 
in America, and they would only consent to submit 
the proposals to their shareholders provided they 
were sure of the capital, and requested us to give 
them an absolute guarantee that the whole of the 
£1,400,000 should be subscribed. I conferred 
with Mr. Marconi, and proposed to him that the 
English company should give this guarantee. 
Mr. Marconi considered the responsibility for the 
English company too big, and, as a result of my 
pressing him, he agreed, provided that I would 
personally be responsible for £50o,o00 of the capital. 
I told Mr. Marconi at the time that I was confident 
that I would be able to place this capital, but if 
he insisted upon my taking the personal respon- 
sibility I would do so to carry through our scheme. 
He did insist and I accepted the responsibility. 
We then proposed to give the guarantee to the 
American company which they required-£500,000 
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from me personally and £900,000 from the Marconi 
Company. Mr. Steadman, who was with me, 
advised on behalf of the company as to the formal 
agreement which was entered into. 

This concluded, I immediately set to work to 
place as many of my shares as quickly as I could. 
I called in Mr. Heybourn, who had come to New 
York on business of his own, and I pressed him to 
relieve me of a substantial number of the shares 
which I had personally taken, and I placed as 
many of the remainder as I could whilst in America 
at the price of $5, where in American money, 
and £r Is. 3d. where in English money. I calcu- 
lated, roughly, that the difference in exchange, 
the cost of fees, stamps, etc., would represent the 
difference between $5 and £1 Is. 3d. The market 
in the old $25 American shares, I was informed by 
the American directors, was nominally $10, but 
that you could not deal in them. I have no 
doubt this was more or less accurate when I 
arrived in America, but I never personally made 
any inquiry on the American Stock Exchange 
or ever went near it. The American directors 
and the officials of the company knew perfectly 
well what was the market. Practically there was 
no market, as you can well imagine having regard 
to the history of the company. 

PLACING THE SHARES. 
I completed my agreement with the American 

Telegraph Company and signed it late on the 
evening of April 1st, and almost immediately 
thereafter I went on board the Mauretania and 
sailed for Liverpool at two o'clock in the morning 
of April 2nd. I arrived home on April 8th, which 
was Bank Holiday. On the morning of April 9th 
I came to my office late and I met my brothers at 
luncheon. I need not go further into that matter, 
for it has no importance to the shareholders 
whatsoever, if they are satisfied that I acted 
bona fide and within my rights, and, further, 
solely in the interests of the company, when I 
took upon myself a responsibility of £500,000 and 
endeavoured to place it. Within a very short 
time, I would not commit myself to hours, but it 
certainly was within two or three days, I had 
placed the whole of the 5oo,000 shares, at the 
price which I calculated they cost me-namely, 
$5, or £1 is. 3d. each. This brings us to April rith. 
At this time there was no market in the shares at 
all, in England or elsewhere. I have told you, 
I pressed Mr. Heybourn to relieve me of as many 
of the shares as he could, and part of the 250,000 
shares which he took he placed in America. 

I should remind you that Mr. Heybourn has been 
the jobber representing the Marconi market ever 
since the formation of this company, and Mr. 
Marconi told me when I came into the company 
in 1910 that Mr. Heybourn had been a great friend 
of the company, that he had supported it on many 
occasions when the company was in great need of 
him, that he had always acted most fairly to 
the company, and he hoped I would see my way 
to continue to do any business I properly could 
with Mr. Heybourn, so that if the company thtived 
under my direction he should be recompensed, 
as he so thoroughly deserved to be. Mr. Hey - 
bourne was a stranger to me. He was the jobber 
of the company. Now, had I not taken this 
responsibility upon my shoulders, the transaction 
would not have gone through. I do not know 
what might have been the position of our American 
company, but I should have failed to have improved 
it very materially, and this company would not 
have made the substantial profit which it did, 
and would have suffered in many other ways 
which it would not be advisable in the interests 
of the company for me to describe. 
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Had nothing abnormal happened subsequently I 
should have offered a number of the shares to our 
English shareholders at their issue price. This I 
was prevented from doing, in consequence of the 
large and unexpected applications for shares by 
American shareholders following an excited 
market. Had the market been a normal one, as 
might have been expected, and had I been successful 
in this issue, you would, I think, have seen a fairly 
firm market in this country and in America, at, 
I hoped, something above par. In such circum- 
stances, I think you would all have congratulated 
me upon my success in having placed the shares 
of such a company with such a history in such 
circumstances and at no cost. 

LEAKAGE OF NEWS. 
But now I will ask you to follow me very closely 

in what followed. Within a few days of my return 
to London, on April 8th, it came to my knowledge 
that the $25 American company shares were 
being inquired for in America, and that a number 
of dealings were taking place in them. Now I 
have reason to believe that these transactions 
were caused in part by news having leaked out, 
after I left New York, of some important agree- 
ments having been made by me with an important 
telegraph company in America resulting in some 
speculation in the shares, and, in part, the demand 
was in consequence of an attempt to secure shares 
to get control of the American company. I had 
to undertake in my agreement with the telegraph 
company that I would not make any announcement 
of the agreement until after the meeting of April 
r9th, when the increase of capital would have been 
sanctioned. Then followed the shocking Titanic 
disaster on April 15th. This terrible calamity 
created a sensation in every country in the world, 
and the one thing which it accentuated was the 
extreme value of wireless telegraphy. It brought 
into the market buyers from almost every con- 
ceivable part of the globe for American Marconi 
shares, irrespective of their value, without any 
knowledge of the capital or the conditions of the 
business, but orders to buy at best, and a demand, 
in consequence, set in which it was impossible to 
stem, and equally impossible to foresee. These 
are the circumstances which were responsible for 
the price to which the American shares went in 
the market before there was an official market, 
and for which, I say, nobody whatsoever was 
responsible. It was inevitable, unforeseeable, 
and ungovernable. It is in consequence of the 
market prices and the circumstances which I 
have just enumerated that one has been subject 
to innuendoes and attacks, which have been a 
perfect persecution since the month of April, 
1912. Now let me ask you to think for a moment 
what would have happened if that world excite- 
ment, resulting from a little speculation in the 
first instance, and the Titanic disaster following 
it, had not taken place. I think no one will 
suggest that I was responsible for the Titanic 
disaster, or that I foresaw it. What would have 
been the course of the market had this not hap- 
pened ? There might have been some little enthu- 
siasm for the new issue, as I hoped there would 
be, and I think we should have secured the whole 
of the capital which we required for the American 
company, and the shares under the best circum- 
stances which one could have hoped for would 
have stood at a reasonable premium in the market. 

PROSPECTS OF THE COMPANY. 

In the course of time we should have constructed 
the high -power stations, part of my programme in 
America, and when completed owned very impor- 
tant transatlantic stations, which should have 
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given most satisfactory results to the American 
company, enabling them to pay sound and good 
dividends. These were the prospects of the 
company, and it was upon those prospects that 
one contemplated the shares might see a fair 
premium, and that in consequence of the faith 
and confidence which I felt were reposed in me 
and in my business management. Whoever took 
the shares from me at least purchased them in 
that faith, and incurred a substantial risk in so 
doing. There is no better evidence of that if 
you look at events, eliminating for the moment 
the episodes to which I have referred which were 
responsible for the momentary excitement in the 
market. So soon as this excitement subsided, 
one commenced to think of what was the true 
intrinsic value of the shares, and, accordingly, 
they quickly came down to a small premium. 
In the meantime, the high -power stations in 
America were being constructed ; they to9k 
longer to complete than one had hoped, and 
consequently the company was only able to pay 
a dividend of 2 per cent., and the shares fell to 
a substantial discount. The stations were com- 
pleted, and the service was about to start at the 
end of July, 1914. Then the unexpected happened. 
War broke out, and the stations have never been 
able to work in consequence of those on this side 
being required for war service, and the shares 
consequently have remained at a substantial 
discount. Could there he any better evidence of 
the risk that everybody took when he purchased 
shares on their prospective results ? It is always 
not only in American Marconi shares, but in every 
share which is dependent upon prospects. How- 
ever rosy things may look, the sound business 
man knows that the unexpected often happens, 
and directly he parts with his money he is taking 
a risk. Now, that is the history of the business 
which Mr. Marconi and I did in America, and what 
happened in the market subsequently. The 
business resulted in a net profit to the company of 
many hundreds of thousands of pounds, put the 
American company on its feet, and provided it 
with £11,400,000 of liquid capital. 

SELECT COMMITTEE'S TERMS OF 
REFERENCE. 

Later, as you know, in consequence of matters 
which were in no sense associated with the American 
company or Mr. Marconi's and my visit to America, 
a Select Committee of the House of Commons 
was appointed (and I will quote the exact terms 
of the reference) " to investigate the circumstances 
connected with the negotiation and completion 
of the agreement between Marconi's Wireless 
Telegraph Company, Limited, Commendatore 
Guglielmo Marconi, and the Postmaster -General, 
with regard to the establishment of a chain of 
Imperial wireless stations, and to report there- 
upon, and whether the agreement is desirable and 
should be approved." I negotiated the contract, 
and I was called before that committee solely to 
give an account of what had taken place in America ; 

that was the only evidence I was ever allowed to 
give. I made a full statement on April loth, 
1913. I need not repeat it here. I have given the 
salient points of it ; it is to be found on page 232 
of the evidence of the committee. Arising out of 
this committee, an action was started by two 
gentlemen who had a few days previously bought 
one share each in the company. We were sub- 
jected to three and a half years of litigation before 
the case came into Court, and then when it came 
into Court it was only on a motion by the company 
and the other defendants to dismiss the action. 
The case was opened on behalf of the company and 
the defendants, when a settlement was arrived at, 

and the following are the exact terms of the settle- 
ment : 

" The plaintiffs have read the statements of the 
defendants, and accept the defendants' answers to 
the various allegations contained in the statement 
of claim, and withdraw the same. The defendants 
recognise that the plaintiffs in taking proceedings 
never were and are not now influenced by any 
consideration but their desire to further the public 
interest. The defendants Heybourn and Croft 
are prepared to contribute £14,000 towards the 
costs which have been incurred by the plaintiffs. 
The terms of settlement not to be mentioned in 
Court. Ordered that the action be stayed by 
consent, October 23rd, 1916." 

ADVANTAGES OF SETTLING THE ACTION. 
Now, had we not agreed to:a settlement of this 

action there is every reason to believe that it would 
have continued for a very long time, and, when 
eventually heard, might have lasted some months, 
taking up the whole of the time of Mr. Marconi, 
myself, the directors of the company, and a number 
of the officials of the company, paralysing the 
company in all its business during the whole of 
this period ; and if we had had a completely 
successful judgment in every respect we should 
have been a very considerable sum of money out 
of pocket, for we could never have hoped to secure, 
on taxation, anything approaching one-third part 
of the necessary expenditure, the total of which, 
it was estimated, would not amount to less than 
£100,000. Our total costs amounted actually to 
£5,889 4s. rod., of which we might have recovered 
upon taxation £1,000. We were not going to 
paralyse your business for months for the sake of 
£I,000. (Hear, hear.) The company and all 
the directors, however, resolutely refused in any 
circumstances whatsoever to pay one' single 
penny towards settling the costs of the plaintiffs, 
but from the moment all the charges were with- 
drawn, whatever satisfaction there might have 
been to the directors to have the whole matter 
threshed out in the courts, it was their clear duty 
to consider the interests of the company and its 
shareholders rather than their personal interests. 

I have no right to speak for Mr. Heybourn, but 
I feel that he will not mind my saying that, whereas 
circumstances had enabled him in the ordinary 
course of his business to realise legitimately a 
large profit, he very naturally felt that he would 
not, and could not, as a man of business, for the 
sake of a few thousand pounds, allow an action 
of this nature to proceed against him when once 
all the charges were withdrawn. From his point 

'of view it was a mere question of insurance and 
common-sense, and he, too, was advised that if 
the case went on and he gained a complete victory 
the cost to him would far exceed the sum he 
agreed to pay. In negotiating for the settlement 
of the action I was assured there was no personal 
feeling and that the action was purely a political 
one. Mr. Locker-Lampson gave evidence of this 
as soon as the proceedings in court terminated 
by coming to me and introducing himself and 
shaking hands. He is now doing admirable work 
with the armoured cars in Russia, and carries our 
best wishes. (Hear, hear.) 

MR. MARCONI'S THREAT TO RESIGN. 
Proceeding to deal with Mr. Hamilton's circular, 

he categorically denied the allegations made against 
him in it, and said his position to -day was that 
whatever share he took, and whatever shares he 
made himself responsible for, he held still, and they 
represented a substantial loss to himself. Every- 
thing which he did which resulted in a profit, 
although he was entitled to it, and it amounted to 
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over l50,000, he declined to retain, but handed it 
over to the company. (Cheers.) He had never 
made any profit, and was not willing to make any 
profit out of any transaction in which the company 
was in any way interested. (Cheers.) As regarded 
the point which Mr. Hamilton emphasised, that the 
company ought to have disposed of its shares in the 
American company and secured a large profit, the 
company did not attempt to sell any of its shares, 
because it was desirable to retain a substantial 
interest in that company ; and, apart from this, it 
had never been the custom of the company, and he 
hoped it never would be, to go into the market and 
offer shares in any of its subsidiary companies. 

After dealing with some further points, the chair- 
man read a letter he had received from Mr. Marconi 
in which that gentleman regretted that after the 
settlement of the litigation, which lasted for 
more than four years, there was a threat to renew 
the charges which were withdrawn, and plunge 
them again into interminable litigation. If the 
shareholders,contrary to his expectations, supported 
this threatened renewal of personal attacks upon the 
directors, he would with the greatest reluctance 
resign from the board. He authorised Mr. Isaacs 
to inform the shareholders that the principal trans- 
action out of which the charges arose, namely, his 
undertaking to place 500,000 shares in the American 
company, was brought about on his (Mr. Marconi's) 
suggestion. Mr. Isaacs then went on to say that 
it was for the shareholders to say whether they 
were going to tolerate any longer the damage that 
would be done to the company, and asked them to 
p ass a resolution expressing complete confidence in 
the chairman, the managing director, and the board. 

THE TRANSATLANTIC SERVICE. 

Continuing, Mr. Isaacs said : I will now turn to 
other matters. In recent days we have informed 
you that the Transatlantic service has been closed 
down. This course has been adopted in no sense 
on account of any fault on the part of anybody or 
any complaint of any kind whatsoever, but solely 
because the exigencies of war to -day have de- 
manded it. The company will, of course, be entitled 
to full compensation from the Government-(hear, 
hear)-and, although it is regrettable sentimentally 
that we should discontinue our service, financially 
I hope we shall not suffer. 

Since the issue of the report and accounts, how- 
ever, negotiations have been opened with a view to 
settling two important items under the four heads 
of claims upon the Government : (r) for remu- 
neration and compensation in respect of the use 
of the company's high power stations since the 
beginning of the war, the staffing and management 
of those stations, and other services in connection 
therewith ; and (2) our claim in respect of the with- 
drawal of the Post Office from the contract for the 
Imperial chain of stations. I had hoped that in 
respect of both of these matters we might have 
reached agreement before coming to this meeting. 
This has, however, not been possible, and negotia- 
tions may take some little time longer ; but we 
shall know quickly now whether a final agreement 
can be reached with regard to them. I very 
earnestly. wish that this may be so, but I must not be 
too sanguine. Last year, on June 26th, I received 
the assurance of the then Postmaster -General that 
these matters were receiving his earnest considera- 
tion, and every endeavour would be made to deal 
with them at once. I had faith in that assurance 
and I repeated it to you at the general meeting, and 
promised you that as soon as we obtained a settle- 
ment under any one of the heads I, 2, or 3 of the 
report we would pay you a substantial bonus. I 
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thought I was justified in making that promise 
after the assurance I had been given by a Minister 
of the Crown. Notwithstanding all our efforts, 
however, we were not able until last night to get 
anything in the nature of a definite suggestion out 
of the Post Office. 

IMPERIAL CONTRACT. 

As regards the Imperial contract there have been 
many negotiations, and on several occasions we 
have, by request, postponed any public move in the 
courts with a view to further negotiations for a 
settlement. Negotiations, however, are now pro- 
ceeding afresh, and I must say more encouragingly. 
I do not think it would he right on my part to tell 
you the stage at which we have arrived, but I can 
say that we appear to be nearer to a settlement 
to -day than we have ever been before, and if there 
be the same goodwill on the part of the Pest Office 
as there is on our part, matters should be brought 
to a head within a very few days. (Cheers.) 
Should we again, however, be disappointed by 
negotiations once more lapsing into somnolence, we 
have determined at a very early date to convene 
an extraordinary general meeting with a view to 
conferring with you. 

At the same time, should we fail to reach agree- 
ment in respect of compensation under claim No. r 
of the report, we think the time has come when we 
should cease to beg for what is due to us. (Hear, 
hear.) But here again before acting we should 
place the whole of the facts before you and have 
your endorsement of the course which we should 
think it right that we should pursue. (Hear, hear.) 
I shall, however, do my utmost to arrive at an 
agreement, and I am hopeful of succeeding. With 
regard to the claim upon the War Office, this deals 
with a question of patent rights and, therefore, is 
one which certainly demands a great deal of study, 
and having regard to the immense work which the 
War Office has to perform in these times, we do not 
think that it would be fair to complain of that 
department finding itself unable to deal with our 
claim until after the war. 

TICE ADMIRALTY CONTRACT. 

With regard to the Admiralty, the matters with 
which we have to deal are, as we told you last year, 
of some complexity, and we have been informed by 
the Admiralty that it has been necessary to seek 
further legal advice. We have been given the 
assurance that everything possible has been done 
and shall be done to expedite the matter. With 
regard to both theAdmiralty and the War Office, 
it is perhaps rather hard lines on the company, but 
in all the existing circumstances we felt that we were 
not acting contrary to what would be your wishes 
in exercising all the patience at our command. 
(Hear, hear.) The chairman concluded by moving 
the adoption of the report and accounts. 

Mr. Henry S. Saunders seconded the motion. 
Mr. Hamilton, speaking amid considerable inter- 

ruption, moved an amendment providing for the 
adjournment of the meeting in order to allow a 
committee of investigation to be appointed, with 
authority to inquire into the charges made in the 
Locker-Lampson action and into the conduct of 
the company's affairs. 

The amendment, however, was not seconded, and 
the report and accounts were unanimously adopted. 

A resolution was passed expressing complete 
confidence in the chairman, the managing director, 
and the other members of the board and requesting 
that the greetings of the shareholders be sent to 
Mr. Marconi. 
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Nor E.-This section of the magazine is placed 

at the disposal of all readers who wish to receive 
advice and information on matters pertaining 
to both the technical and non -technical sides of 
wireless telegraphy. There are no coupons to 
fill in and no fees of any kind. At the same 
time readers would greatly facilitate the work of 
our experts if they would comply with the 
following rules : (r) Questions should be num- 
bered and written on one side of the paper only, 
and should not exceed four in number. (z) 
Replies should not be expected in the issue 
immediately following the receipt of queries, as 
in the present times of difficulty magazines have 
to go to press much earlier than formerly. (3) 
Queries should be as clear and concise as 
possible. (4) Before sending in their questions 
readers are advised to search recent numbers to 
see whether the same queries have not been dealt 
with before. This will save us needless dupli- 
cation of answers. (g) The Editor cannot 
undertake to reply to queries by post, even when 
these are accompanied by a stamped addressed 
envelope. 

R. P. (Moffat).-For particulars of corre- 
spondence courses for instruction in wireless 
telegraphy, we would refer you to our adver- 
tising pages. 

J. A. R. (H.M.Y. -).-A wireless operator in 
the Navy can qualify for the Postmaster - 
General's examination and be examined either 
at the General Post Office or at a convenient 
place by arrangement with the naval authori- 
ties. 

A. J. (Barnsley).-(r) and (2) A student on 
joining the marine staff of the Marconi Com- 
pany is required to purchase his own outfit, 
the cost of which averages between L8 and ¿to. 
(3) Yes. (4) Yes. Thank you for your kind 
remarks regarding the magazine. 

O. T. (R.N.V.R.).-(r) An article entitled 
" Operating in the Mercantile Marine," and 
answering most of the questions in your letter, 
appeared in our issue for January last. (2) 
The wireless telegraph apparatus on practically 
all merchant ships is operated by the Marconi 
Company, and appointments on board ship, 
save in very few cases, are obtainable only 
through them. (3) An applicant can be accepted 
on the engineering staff only if he has served 
an apprenticeship in engineering or has passed 
with credit through the engineering courses of 
a recognised technical college. We cannot 
indicate any special " course " to take in order 
to obtain a thorough grounding in all depart- 
ments of wireless work. To go at all deeply 
into the theoretical side of the subject requires 
advanced Mathematical knowledge. In 

general theory you should thoroughly master 
Part I. and Part II. of The Elementary Princi- 
ples of Wireless Telegraphy," by R. D. Bangay, 
and The Handbook of Technical Instruction 
for Wireless Telegraphists, by J. C. Hawkhead 
and H. M. Dowsett. We trust this information 
will be sufficient for your purpose. 

A. N. D. (H.M.T. -) asks : " If one-half of 
" the horizontal portion of a T aerial be dis- 
" convected and provided the remainder of the 
" transmitter be the same, would the readings 
" of the wavemeter and hot wire ammeter be 
" the same as before ? If so, then this half 
" when connected only lessens the directional 
" effect. Is this so ? " 

Answer.-If one-half of the horizontal 
portion is disconnected, the total capacity of 
the aerial is reduced considerably, but on the 
other hand the total inductance is increased, 
as we have removed one of two inductances in 
parallel. In certain circumstances, it might 
be that the increased inductance would com- 
pensate the decreased capacity, and thus give 
the same wavemeter reading. There would not 
be so large a reading on the hot wire ammeter, 
as, owing to the size of the aerial being re- 
duced, less current would flow in it. The 
radiating and receptive power would also 
be reduce 3, the directive effect would be 
increased not reduced, as the L aerial is more 
directive than a T aerial. However, the 
directional nature of aerials on board ship is 
not very marked. (2) This depends on the 
particular transmitter. We do not know the 
reason for such an instruction, but you will 
understand that if the alternator is still running 
by the momentum of the armature it will still 
continue to generate current, and probably 
if the key is held down the transmitter will 
continue to spark. Also if the key is kept 
depressed and the D.C. current is cut off, there 
is a tendency to " pull up " the machine rather 
sharply. (3) To keep down their inductance. 
(4) No appreciable effect is found on joining 
together the far ends of the wires in an inverted 
L aerial. It is a common practice in the Unite3 
States and alleged by some to possess special 
advantages, but if such exist they are not 
very marked. 

C. F. P. (Wellingborough).-(r) To the best 
of our knowledge the R.N.V.R. give full 
training themselves, and their examination is 
one suited to their own needs. (2) We have 
no idea what vacancies will be in the Marconi 
Company after the war. Everything will 
depend upon the state of affairs at that time. 
With regard to availing yourself of the Marconi 
Company's free training, we would mention 
that the Company have now arranged to give 
a full course of free wireless training in con- 
junction with the Municipal Technical Schoo 
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at Birmingham, and as this city is much 
nearer to your home than London, perhaps 
you could take a course there if your application 
were approved. 

C. R. (Spaldington).-A wireless operator 
on board a merchant ship holds the honorary 
rank of officer. The commencing pay in the 
Marconi Company's service is £1 per week. 
(2) Food and quarters on board ship are pro- 
vided free. (3) The work is perfectly healthy. 

JOSÉ RAMONES (Buenos Aires).-The calcu- 
lation of capacities of transmitting condensers 
is fully dealt with in THE WIRELESS WORLD 
for December, 1914, and January, 1915. We 
would advise you to obtain these articles if 
you are interested in the calculation of capaci- 
ties, as they contain many practical hints and 
go fully into the subject. 

T. W. B. (Kingston, Jamaica), who is very 
deaf and cannot hear ordinary 'phones, even 
of the best quality, wishes to know of some 
approximate test so that he may be able to 
know if a telephone relay which he has invented 
compares favourably with one made pro- 
fessionally ; that is, as far as the volume of 
sound delivered is concerned when compared 
with the volume of sound which would be 
delivered by an ordinary wireless 'phone. 

Answer.-We think that the best method 
in the circumstances would be to connect an 
ordinary telephone headpiece, as used in 
wireless telegraphy, to a feeble alternating 
current supply, so as to give a hum in the head- 
piece, and then to reduce the strength of the 
current until the sound is just inaudible to a 
person of normal hearing wearing the telephones. 
If then the relay connected in place of the 
'phones gives a sound equivalent in strength 
to what is usually termed " good wireless 
signals," and provided that it is fairly robust 
and keeps in adjustment without trouble, it 
can be considered as an efficient and service- 
able instrument. The sensitivity of a tele- 
phone varies with the frequency, and so, if 
possible, tests should be made at the spark 
frequency most likely to be received. The 
minimum current which will give a sound 
depends on resistance, etc., of the telephone, 
sensitivity of the ear and frequency of note, 
and hence cannot be given off -hand. We would 
be very interested to hear the result of the tests, 
and ariy further assistance we shall be only too 
glad to give. 

J. SMITHSON (Tonbridge).-We are not in 
the position to answer your first question. In 
reply to the second query, we understand that 
in certain cases complete training is given, but 
if you have a good knowledge of the Morse 
code and some acquaintance with the theory, 
this should be of great benefit. In answer to 
the third question, if you have well studied the 
books mentioned by you, you should be well 
equipped with theoretical knowledge, and we do 
not know of any volumes of greater use to you. 

PHIL REED (Farnborough). --We would 
advise you to apply to the nearest naval recruit- 
ing office for particulars of enlistment in the 
branch of the service to which you refer. We 
think, however, that in view of the injury 
to your forearm you would be unable to qualify 
for such an appointment. In any case, there 
is no harm in applying, and we are sure that 
full information would be'given. If you drop 
a line to any of the wireless colleges adver- 
tising in TIIE WIRELESS WORLD they will send 
you particulars of fees, etc. Thank you for 
your kind remarks regarding our magazine, 
which, we trust, will continue to be of great 
use to you. 

W. H. H. (Goldhanger, Essex).-Thank you 
for your kind remarks regarding our maga- 
zine. We regret we are not in the position 
of giving you any information concerning the 
wireless section of the branch to which you 
refer. We think you will understand that it 
is not advisable for us to publish such parti- 
culars in our magazine. 
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Please mention " The Wireless World" :rhen welling to Advertisers. 
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SOUTH AMERICA WEST INDIES 
SPAIN PORTUGAL 
PANAMA BERMUDA CENTRAL 
AMERICA GIBRALTAR MOROCCO 
ATLANTIC ISLANDS EGYPT 
STRAITS CHINA JAPAN 8 
TIIE ROYAL MAIL STEAM PACKT@ 
18 MOORGATE STREET LONDON EC 

L. J 

WHITE STAR 
LINE 
Fleet includes 

LARGEST BRITISH STEAMER 

I Cockspur St., S.W.1, & 38 Leadenhall St., E.C.3, 
London; and 30 James Street, Liverpool. 

SHAW,SAVILLdlAL6I0N 
CO.. LIMITED. 

New Zealand, Tasmania & Australia 
The Magnificent Royal Mail Steamers of this line are 
despatched every four weeks from LONDON to NEW 
ZEALAND. calling on the outward voyage at Cape Town 
and Hobart (to tranship Australian passengers), 

Passengers booked to Cape. and all Australian and New 
Zealand Ports. 
CHEAP RETURN TICKETS ANO ROUND THE WORLD TOURS. 
Largest Twin-screw Passenger Steamers to New Zealand. 

Fitted with Wireless Telegraphy. 
Apply to-WHITE STAR LINE. Liverpool, and 1 Cock - 

spur Street. S.W.; or to 
SHAW, SAVILL & ALBION CO., Limited, 

34 Leadenhall Street, E,C., or 62 Pall Mall, London, S.W. 

ALLAN RZMIL LINE 
to 

CANADA 
EVERYTHING FOR SAFETY, COMPORT, CONVENIENCE. 

Liverpool, Glasgow, London, and 
Havre to CANADA and U.S.A. 

Shortest and most picturesque route to Western America. 
Interesting route to Japan, China, Australia. &a. 

ALLANS, 19 James St., Liverpool. 14 Cockspur St., S.W.1., and Io 
Leadenhall St., E.C. 3., LONDON. 25 Bothwell St., GLASGOW 

CUNARD LINE 
Aquitania & Mauretania 

Fastest Ocean Mail and Pas- 
senger Service in the World. 

CUNARD BUILDING 51 BISHOPSGATE, E.0 LIVERPOOL 29-31 LOCKSPUR ST S.W 

WHITE STAR- 
DOMINION LINE 

TO 

CANADA 
LIVERPOOL- QUEBEC- MONTREAL 

(SUMMER SERVICE) 
LIVERPOOL-HALIFAX-PORTLAND 

(WINTER SERVICE) 

I Cockspur Street. S.W.1, & 38 Leadenhall Street,E.C.3, 
London ; and 30 James Street. Liverpool. 

ORIENT LINE to AUSTRALIA 
The Mail Service of the Commonwealth Government 

PALATIAL 12,000 TON STEAMERS 
With Cabines de Luxe, having Private Sitting 
Rooms and Bathrooms attached, Single -Berth 
Cabins, Elevators, Laundries, Wireless Telegraphy. 

TRAVEL IN LUXURY 
Through Bookings to all Ports in AUSTRALIA, 

TASMANIA and NEW ZEALAND. 
.71îanagers: F. Green & Co. ; Anderson, Anderson & Co. 
FENCHURCH AVENUE, LONDON. 
West End Office: 28 Cockspur Street, S.W. 

AMERICAN LINE 
Liverpool to New York direct. 

Carrying First, 
Second. and 
Third Class 
Passengers. 

U.S. MAIL 
STEAMERS 

SAILING UNDER THE AMERICAN FLAG. 
Steamers leave Liverpool every Saturday. 

Marconi Wireless Telegraphy on all Steamers. 
I Cockspur Street, S.W.1, and 38 Leadenhall Street, 

E.C.3, London ; and 30 James Street, Liverpool. 

Please mention " The Wireless World " when writing io Advertisers. 
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The Aberdeen Line 
Regular Monthly Service of 
Fast Passenger Steamers to 

SOUTH AFRICA & AUSTRALIA 
T.S.s. Marathon T.S.S. Themistocles. 
T.s.s. Miltiades. T.s.s. Demosthenes. 

New Triple Screw Steamer Euripides 15,000 tons 

Low Fares. Excellent Cuisine. Single Berth Cabins. 
Wireless Telegraphy. Submarine Signallirg. 

APPLY TO 

GEO. THOMPSON & CO., Ltd., 
MANAGERS 

7, BILLITER SQUARE, LONDON, E.C. 

ANCHOR DONALDSON LINE 
Weekly Sailing. from GLASGOW to 

QUEBEC and MONTREAL (In Summer), 
And ST. JOHN, N.B. (In Winter). 

T.S.S. 'Athenia,' 10.000 tons. T.S.S. ' Cassandre,' 9,200 tons. 
T.S.S.' Saturnia,' 9,000 tons. T.S.S. 'Letitia,' 9.100 tons. 
These fast Twin -Screw Vessels have been specially constructed 
to cater for Cabin and Third Cites Passengers. 90 First 
Class Passengers being carried, Cabin accommodation has 
been erected In the steadiest part of the Steamers-v z., amid- 
ships-and in consequence Promenade Decks, &c., for 
Cabin Passengers are particularly extensive. Third Class 
accommodation Is also of the Host up-to-date character, and 
will he found particularly suitable for familles. Very special 
accommodation at Lowest Rates. Electric Light throughout. 
Marconi System Wireless Telegraphy. 

For further i'articuiars aleiy to- 

ANCHOR DONALDSON, Ltd. 
12/16 ST. VINCENT PLACE, GLASGOW 

WORLD WIDE 
WIRELESS 

Marconi Telegraph -Cable Co. 
CONNECTING WITH 

Marconi Wireless Telegraph 
Co. of America. 

Trans -Oceanic Service at Reduced Rates 
ro AND FROM 

GREAT BRITAIN AND IRELAND 
AND THE 

HAWAIIAN ISLANDS 

Executive Offices - Woolworth Building. 
Main Office - - 42 Broad Street. 

NEW YORK. 

P&o and British India 
Mail & Passenger Services. 

Frequent and Regular eallinge from LONDON, 

MARSEILLES, dto. Tickets Interchangeable. 

MEDITERRANEAN, EGYPT, 

INDIA, BURMA, STRAITS, CHINA, 

JAPAN, AUSTRALASIA, 
MAURITIUS, E. & S. AFRICA. 

For particulars of Sailing. see Dai'y AdverNaemente. 

As to PENINSULAR & ORIENTAL SAILINGS ayply t the P. & O. Offices, 1. Leadenhil Street, P.C., .r 
Northumberland Avenue, W.C., London 

As to BRITISH INDIA SAILINGS apply GRAY, 
[)AWES .sr Co., as, Gr. Winchester St., E.C. ; P. & O. West. 
end Office, e7, Northumberland Avenue, W.C. 

CANADIAN PACIFIC. 
TRANSATLANTIC-Fast and luxurious Steamers 

from Liverpool, Antwerp, Trieste, and Naples 
to Canada. 

TRANSCANADA-Finest Trains in the World 
running through the world's grandest scenery and 
greatest wheat area. Direct connection with 
every part of Canada. Fastest route te, 
Western States. 

TRANSPACIFIC-Fast Route to Japan and China. 
All -British Route to New Zealand and Australia 
by Canadian -Australasian Mail Service via 
Vancouver. 

For further particulars apply CANADIAN PACIFIC 
RAILWAY, 62-65 Charing Croce, London. S.W. 

" The Model Engineer " 
A splendid paper for young Engineers, Appren- 
tices, Students and Amateurs interested in 
Mechanics, Electricity and Model Making. It 
contains practical articles by experienced 
writers on Electrical and Mechanical subjects, 
Locomotives, Motor Cycling, Model Aeroplanes 

and Wireless Telegraphy. 
Published every Thursday, 3d. post free. 

" Junior Mechanics and Electricity r" 

The paper for beginners of all ages in 
Mechanics, Electricity and Model Making. 
All the articles are written in simple language 
so that everybody can read and understand 
them. It is well illustrated. There is also a 
Queries and Replies section, from which much 

valuable information can be obtained. 
Published on 1st of each month. 

3d. Post free. 
SOME USEFUL BOOKS. 

Practical Lessons in 
Metal Turu;ng 

Engineering Bathe - 
maties Simply Ea 

2/4 
Small Accumulators.. 7d 
Electric Bells & Alarms 7d. 
Electric Batteries 7d. 
Small Dynamos and 

plalned 
Practical Dynamo and 

119 Motors.. . 

Induction Colis for 
7d. 

Motor Construction 
Practical Induction 

1/3 Amateurs 
Small Electric Motors 

7d. 
7d. 

Coil Construction 
Petrol Motors Simply 

1/3 Alternating Currents 
Windmills and Wind 

7d. 

Explained 
Workshop Wrinkles 

113 Motors.. . 

Wireless Telegraphy 
7d. 

and Recipes .. 1)3 Simply Explained .. 7d. 
Every Boy's Boo) of Electricity, 2d. 

Every Boys Book of Engines, 2d. 
Book List lent post free on receipt of Dard. 
PERCIVAL MARSHALL & CO., 

66rÁ FARRINODON STREET, LONDON, E.C. 
1 

Please mention " The Wireless World " eviten Lvriting to Adverlisers. 
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Marconi Wireless 
Installations. 

Telegraph 

Enquiries invited 
Installations 
any distance, 

PORTABLE APPARATUS 

In addition to Installations, 
designed for 

APPARATUS 
SIGNALS By 

SELF-CONTAINED 
THE RECEPTION 

WIRELESS 

PRACTICE 
IN TELEPHONE 

PORTABLE 
DECREMETERS, 

Write for Pamphlets 

for Wireless 
for communication 
in any part of the 

Telegraph 
over 

World. 

PURPOSES. 

has been 
others ;- 

FOG 

FOR 
SIGNALS. 

ASSIST 

COILS, 

requirements). 

FOR ARMY 

Special Apparatus 
many purposes, amongst 

FOR ACTUATING 
WIRELESS TELEGRAPHY. 

RECEIVERS 
OF TIME 

COMPASSES TO 
NAVIGATION. 

BUZZERS FOR INSTRUCTION 
MORSE SIGNALLING. 

WAVEMETERS, 
INDUCTION 

etc., etc. 

describing above (mentioning 

MARCONI'S WIRELESS TELEGRAPH COMPANY, LTD., 
MARCONI HOUSE, STRAND, LONDON, W.C. 

Telephone: 8710 CITY. Telegrams: EXI'ANSE, WIRE, LONDON. 

Please mention " The Wireless World" when writing to Advertisers. 
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of 

Marconi 
which 
telegraphic 

Over 2,000 vessels 

the Mercantile Marine are equipped with 

Wireless Apparatus 
enables the public to avail themselves of 

communication between ships and 
the shore. 

How 

Hand 
where 
can 
etc., 
Guide. 

Hand 
on 
part 

to Send your Marconigrams 
FROM SHORE TO SHIP. 

your message in at any Telegraph Office, 
full particulars concerning radio.telegrams 

be obtained. A list of rates and routes, 
will be found in the British Post Office 

FROM SHIP TO SHORE. 

your message in at the Receiving Office 
board and it will be transmitted to any 
of the world. Rates obtainable on board. 

Messages are received at the office of The 
Marconi International Marine Communica- 
tion Co., Ltd., Marconi House, Strand, 
London, W.C. 2, where any further particulars 
will be given. Telephone : 8710 City (10 lines) 

Please mention "The Wireless World" when writing to Advertisers. 
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PAUL INSTRUMENTS 
As supplied to the British Navy and War Departments, the Marconi 

Companies, &c., for 

EXPERIMENT, RESEARCH & MEASUREMENTS 
of High -Frequency Current, Inductance, 
Capacity, Frequency, and all Electrical Quantities. 

ROBT. W. PAUL, New Southgate, LONDON, N. 
Telegrams-" UNIPIVOT, LONDON." Telephone-566HORNSEY. 

1 East 42nd Street, NEW YORK, U.S.A. 

llllllllll[L 

ELECTRIC 
Mast -head Morse Lamp 
Portable Equipment. 
Comprising Watertight Teak Case having a power- 
ful Dry Battery in separate compartment, Lamp 
with Rubber Flex and Plug attached, Spare Bulb, 
and Morse Key arranged for operating with Lid 
either open or closed. A leather strap handle is 
provided for carrying. 

Weight : 15 lbs. 
Dimensions : 10 in by 6 in. by 8 in. 

Pike upon application. 

GRAHAM & LATHAM LTD' 
Military Engineers, 

104 Victoria St., WESTMINSTER, S.W. 

Makers cf every description 
of Apparatus for both Audible 
and Visual Signalling. .. 

Oxi-Petrol and Arc Projcc:ors. Wireless 
Telegraph Apparatus. 
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The Telegraph & Telephone Journal 
A Monthly Journal devoted to the Telegraph and Telephone Service. 

PRINCIPAL CONTENTS OF THE AUGUST ISSUE: 
British Telegraph Practice-IV. and V. 
Telegraph Traffic. By R. Baxter. 
Air Raid Action. By J. W. Kennedy, 
Working a Wheatstone in German East Africa. 

By Edgar C. Gates, R.E. 
Telegraphic Memorabilia. 

Editorial- 
Long Distance Telegrams and Telephone Calls. 

Some Stray Thoughts on Telegraph Problems. 
Telegraph Apparatus-An Introduction to the 

Study of Telegraphy. By A. Siren. 
The Romance of the Telephone. By D. Wallace. 

Annual Subscription, 4/6 Post Free. Single copies, 3d. (47¡d. Post Free). 
GENERAL POST OFFICE, LONDON. 

Please mention " The Wireless World" when writing to Advertisers. 
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^r The All -Important Question of Price 

EVERY business man knows how the war has affected the 
manufacturer. Our labour costs have advanced 20 per cent., and 

the price of some mat rial has doubled. In the circumstances, N.C.S. 
ins ruments cannot be supplied much longer at the old prices, and we 
do not consider it necessary to ask the indulgence of our clients 
when we find ourselves compelled to announce a general increase. 

Nalder Bros. & Thompson, Ltd 
97a, Dalston Lane, Dalston, London, N.E. 
Telephones Dalston 2365 and 2366. Telegrams : ' Occlude. Kinland, London.' 

r: 
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An efficient substitute for Ebonite and Vulcanite, possessing 
exceptional insulating properties. Supplied in various grades, 
Proven a satisfactory and reliable material effecting a con- 
siderable saving in cost. Samples and quotations sent willingly 
on request. 

`yw4` ,:+.k?5, 
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UNDERTAKE SUPPLY OF ALL1 
REQUISITES FOR ENGINE ROOMS, 
POWER PLANT, MACHINE SHOPS, &c. 

SEND US YOUR ENQUIRIES. 

We shall be pleased to supply Electrical and 
other Engineers with copies of our 

ILLUSTRATED LISTS 
on receipt of application on business form. 

W. H. Willcox & Co., Ltd. 
32 to 38, Southwark Street, LONDON, S.E.I. 

Our 
are 

Specially Refinea Lubricants 
in use on every class of 

Machinery. 

Registered " NIPHAN" Trade Mark. As used by H.M. War Office, Electric Supply Cos., 

WATERTIGHT PLUGS Railway Wireless Telegraph 

Ltd 
and Cable Couplings 4,6&8NewtonSt.,Holborn,W.0 

'Phones: 2600 Gerrard, To Meet Home Office Requirements 12061 Central 
Telegrams: Nichon, London' 

5 to 250 Amps ,E' C ,4 500 Volt Circuit patented in England& Abroad 

Coupling Connecting Cables. 

YI.. ..cr.n,. "T1 IVert., w..t roi. ...front N. I d.rrorf 



THE 

WIDNES 
FOUNDRY 
COMPANY, LIMITED. ESTABLISHED 1841 

QUILDERS of STEEL BRIDGES, 
PIERS, ROOFS, GIRDERS, and 

ALL KINDS of CONSTRUCTIONAL 
STEEL AND IRON WORK 

Electrical Transmission Masts 

CHEMICAL PLANT Manufacturers 
SEGMENT AND PIPE FOUNDERS 
CASTINGSofEVERY DESCRIPTION 
Contractors to the Admiralty, War Office. 
India Office, and Crown Colonies. The 
leading Bri, Foreign and Indian Railways 

Works: 

WIDNES, LANCS. 

Telegrams : "Foundry, Widnes." 

Telephone : No.225 Widnes. 

London Agents : 

GEORGE F. WEST & CO , 

13 VICTORIA STREET, 
LONDON, S.W. 

Telegrams : " Westeelite, London." 
Telephone : 4340 Victoria. 

Printed by W. H. SMITH & SON, The Arden Press. Stamford Street, London, S.E., and 
published by THE WIRELESS PRESS, LIMITED, Marconi House. Strand, London, W.C. 
Sole Agents for Australia and New Zealand, Messrs. GORDON & GOTCH. South Africa, 

CENTRAL NEWS AGENCY. LTD 


