
Mr. Keene driving his 60 horse power Mot'S car and 
Mr. Bishap his Panhard racer. Mr. Keene 'Obtained a 
blltter start and at the end of the half·mile was 75 
yards ahead and he cantinually increased his lead 
so that by the time he had cavered 3% miles he had 
lapped his appanent and wan the race by over half a 
mile. In the secand heat, which was alsa 5 miles, 
the cantestants were Mr. W. K. Vanderbilt, Jr., wha 
drave his "Red Devil," a Cannstadt·Daimler vehicle 
'Of 35 harse pawer, and his oppanent was Mr. Wm. N. 
Murray, 'Of Pittsburg, wha drave a Wintan racer 'Of 
40 harse pawer. It must be said far the credit of 
the American machine that while the "Red Devil" 
'Obtained the lead at the start, the Win tan machine 
being slaw in getting under way, but finally 
gained upan his appanent and it was nat until 2:tAJ 
miles had been cavered that the "Red Devil" began 
ta pull away. Mr. Vanderbilt wan, making the 5 
miles in 7.43:tAJ, while his appanent was 'Only 444·5 
secands behind him. The final heat 'Of 5 miles was 
run by Messrs. Vanderbilt and Keene. A terrific speed 
was develaped by the "Red· Devil," and at the end 
of the 5 miles Mr. Vanderbilt was an eighth 'Of a mile 
in the lead, and fram that time an he slaw�y gained 
until the finish, when he was a winner. by 10 3·5 sec· 
onds, the time being 7.36*. 

The sixth and last race was the championship far 
winners in all classes in 'One heat 'Of 10 miles, far 
prizes 'Offered by Mrs. O. H. P. Belmant and the 
Lacamabile Campany 'Of America. It was wan by Mr. 
W. K. Vanderbilt, Jr.; the best time was 15.23:tAJ. 
The day was an ideal 'One far a race and the results 
attained were cansidered very satisfactary. 

• I., .. 

Submarine on Beds. 

Far same time past the Russian autharities have 
been explaring the petraleum praducing cauntry raund 
Baku, and the result 'Of these inves· 

J titutifit �tuttitau. 
ment. The tatal mileage in 1897 was about 24,300 
miles, of which 15,780 miles belanged ta the gavern· 
ment. Ta this must be added the gavernment rail· 
raads in Finland and Asiatic Russia, the Trans·Caspian 
and the Siberian railraads. The Servian, Raumanian 
and Bulgarian railraads are owned exclusively by the 
respective governments. Of the narthern Eurapean 
kingdams, Denmark has a gavernment railraad system 
'Of 1,167 miles and 525 miles 'Of private railraads. 
Narway's railraads belang almast exclusively ta the 
gavernment. Sweden has 2,303 miles 'Of government 
and 4;387 miles 'Of private railraads. The gav.�rn­
ment has nat yet succeeded in acquiring the latter, al· 
thaugh effar�s have' been made ta da sa. Belgium, in 
1898, thraugh the purchase 'Of the Grand Central BeIge 
and same minar private raads, became the possessar 
'Of the whale. Beigium railraad system. Halland ac· 
quired all ,the 'remaining private railraads in 1890; 
they are, hawever, 'Operated by two private campanies. 
The Italian gavernment purchased all private main 
railraads 'Of Italy in 1885 and leased them far twenty 
years ta private carparatians. Mr. van der Leyen 
states that bath the last cauntries have had unpleasant 
experiences with this arrangement. Switzeriand, after 
lang discussian, resalved by federal law in Octaber, 
1897, ta gradually purchase all the pri�ate railraads. 
On January 1, 1901, the first federal railraads were 
'Operated by the gavernment. By agreements 'Of 1883, 
the six large French private railraads had their rights 
recagnized by the gavernment, and na change has 
been made in the palicy in that cauntry. The relative­
ly small gavernment railraad system, lacated between 
the Orleans and the Western railraads, has remained 
intact. As the private railraads, hawever, have re­
ceived large subsidies fram the gavernment, and as 
they will revert ta the state in the secand half of 
the present century, they can hardly be cansidered 
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ROW TO CO NSTRUCT AN EFFICIENT WIRELESS TELE· 
GRAPR APPARATUS AT A SMALL COST. 

BY A. FREDERICK COLLINS. 

Since the practical intraductian of wireless teleg­
raphy in 1896, great pragress has been made, nat 'Only 
in spanning great distances, but in syntanizing 'Or tun­
ing a certain receiver ta respond ta a given trans­
mitter. 

Ta fallaw up the intricacies 'Of wireless telegraphy 
there can be na better met had than ta build an appara­

·tUB and make the additians fram time ta time as they 
are published in the SCIENTIFIC AMERICAN. Ta tele­
graph 'R mile 'Or sa withaut wires by what is knawn 
as theetheric wave 'Or Hertzian wave system is nat 
difficult; indeed, the apparatus required is but little 
mare camplicated than the 'Ordinary Marse telegraph, 
and is sa simple that the reader need have na difficulty 
in camprehending every detail; if an the ather hand, 
'One wishes ta wark out the theary invalved, it be­
cames such a difficult task that the master physicists 
have yet ta salve it. It is the practical and nat the 
thearetical side of wireless telegraphy we have ta deal 
with here. 

The instrument that sends aut the waves thraugh 
space is termed the transmitter, and this I shall first 
describe. It cansists 'Of an 'Ordinary inductian 'Or 
Ruhmkarff cail (see Fig. 1) giving a half inch spark 
between the secandary terminals 'Or brass balls. Such 
a cail can be purchased fram dealers in electrical sup­
plies far abaut $6. A larger-sized cail may, 'Of caurse, 
be used, and ta better advantage, but the cast increases 
very rapidly as the size 'Of the spark increases; a 
half-inch spark cail will give very gaad results far a 
faurth ta half a mile 'Over water, and the writer has 
transmitted messages a mile over this sized cail. 

Having purchased the cail, it will be faund necessary 
t'O supply the ascillatars, as the brass balls are termed, 

Elnce cails 'Of the smaller size da nat 
include them. The brass balls shauld 
be half an inch in diameter and salid; 
they may be adjusted ta the binding 
pasts 'Of the secandary terminals by 
brass wires, as shawn in the diagram­
matic view, Fig. 2. It will require 
twa cells 'Of Bunsen battery ta 'Operate 
the cail, 'Or three cells 'Of Grenet 'Or 
bichramate 'Of pat ash battery will 'Op­
erate it nicely. An 'Ordinary Marse 
telegraphic key is cannected in series 
with the battery and inductian cail, 
as shawn in the diagram. Naw when 
the key, 4, is pressed dawn, the cir­
cUit will be 'Opened and clased al­
ternately-like an electric bell-by 
the interrupter, 2, and a miniature 
flash 'Of lightning breaks thraugh the 
insulating air-gap between the balls 
or ascillatars, 5, and this spark 'Or 
disruptive discharge sends aut the 
etheric waves inta space in every di­
rectian to a very great distance. 

tigatians has substantiated the hy­
pathesis 'Of experts that these naphtha 
beds are nat 'Only ta be faund at Baku, 
but that they extend far same dis· 
tance beneath the sea. An attempt 
ta utilize these submarine resaurces 
is seriausly cantemplated, especially 
an the caasts 'Of Bibi·Eibat and the 
island 'Of Swjitai. The depth 'Of 
water at the farmer place ranges fram 
14 ta 50 feet, and at the latter ta 
abaut 39 feet. The mast seriaus prab· 
lem that canfrants the gavernment is 
haw ta tap these submarine depasits 
withaut endangering the land supplies 
and public prapertyand life. Theplant, 
such as reservairs, pumping., statians 
and pawer statians, must necessarily 
be similar ta thase emplayed an share. 
The difficulty 'Of transparting the 
naphtha is very camplex. Small baats 
cauld nat be emplayed awing ta the 
large quantities 'Of sand which the 
fauntains invariably thraw up, while 
the utilizatian 'Of steam vessels in a 
naphtha·laden atmasphere wauld be 
fraught with cansiderable danger. 
The 'Only means 'Of salving the prab· 

Mr. Murray with His Forty Horse Power Winton Racing Machine. 

The ascillatars shauld be finally ad­
justed sa that nat mare than an eighth 
'Of an inch air-gap separates them. 
The reasan the distance between them 
is cut dawn fram a half ta an eighth 

lem is by enclasing the area with a sea wall, but as such 
a reclamatian scheme cauld be 'Only undertaken at tre­
mendaus expense. and as the value 'Of the ail beneath is 
purely suppasititiaus, bath in quantity and quality, t}:w 
campletian 'Of such elabarate warks might prave unre­
munerative. As a tentative effart ta discaver the 
value 'Of these submarine depasits, the gavernment 
suggests that Ramany Lake, 'One 'Of the centers 'Of 
Baku, shauld be laid dry and the sail tested. Several 
petraleum firms have made 'Offers far this cancessian, 
but as nane 'Of them has been deemed sufficiently high. 
the gavernment intends ta empty the lake at its awn 
expense and ta let the area thus recavered, in the 
usual way. If the experiment shauld prave success­
ful and the ail sufficiently rich and abundant, the 
other schemes wauld then prabably be undertaken. 

• • • 

Government Kaihvays in Europe. 

Dr. A. van der Leyen, a railraad expert, has pub­
lished an article in the June number, of the German 
Review, says Science, cancerning the management 'Of 
the gavernment railraads 'Of Prussia, 'Of. which Can sul­
General Giinther sends an abstract to the Department 
of State. 

He demanstrates that the example 'Of Prussia in 
buying the private railraads and running them an 
gavernment accaunt has cantributed ta papularize this 
syste'm in other cauntries, and ,states that' nat an�y 
have the ather German states fallawed it, but that al­
mast all ather Eurapean cauntries have purchased the 
existing railraads. 

The Austrian gavernment railroad .net has ta-day' a 
mileage 'Of almast 6,300 miles; that 'Of Hungary, abaut 
8,150 miles. Since 1882 a great change has taken place 
in Russia; 'Of the then existing 14,000 miles of rail­
road, 'Only about 40 miles were owned by the gavern-

purely private railraads. Of the countries which have 
a private railraad system exclusively, 'Only England 
and the United States remain. 

• Ie • 

Preserv ation of an Historical Locomotive. 

The famaus engine "General," which was used by 
Capt. James J. Andrews and his party 'Of raiders in 
an attempt ta burn the bridges an the Western and 
Atlantic Railway an April 12, 1862, has been sent by 
the Nashville, Chattanaaga & St. Lauis Railroad to 
be set up in the Unian Depat at Chattan'Oaga as a 
manument ta the heraes 'Of that daring raid" says The 
Railway Review. It will be remembered that the 
engine and several . box cars were stalen· .'fram a pas­
senger train whiie the crew was at breakfast" at 
Big Shanty. The raiders were clasely pursued by the 
canductar and 'a. party 'Of Confederate saldiers in the 
switching engine. The "General" was finally aban­
daned and the bridge-burning schelne had ta be given 
up. All 'Of the party, numbering': same twenty-two, 
were captured and eight were exec\lted as spies. The 
survivars built a' manument in metnary 'Of the affair 
in the National Cemetery at Chattitnaaga. 

. ..... 

When the'. twa Hungarian scientists, Messrs. Pallak 
and Virag, displayed their new telegraphic appar�ti:ts, 
at the' Paris' Exhibiti'On last year, they were invite'd, 
by the,Frenchgavernment ta, make experiments with 
it aver the lines . between Paris and Lyans. On ac­
count 'Of the enarmaus expense, hawever, the inventars 
declined the. invitation. Since that time, hawever, 
tbey have 'established a line 'Of their awn extending 
f,ram Buda-Pesth to'Fiume, a distance 'Of 375 miles, 
:Hid have been carrving out a series 'Of tests with their 
app'aratus. A speed 'Of 40,000 wards per haur has been 
attained. 

of an inch is because in wireless telegraphy it has 
been faund that a "fat" spark emits waves 'Of greater 
intensity than a lang, attenuated 'One. The balls are 
termed ascillatars, since, when the electric pressure 
at the balls becames great enaugh ta break dawn the 
air between them, the electric wave 'Oscillates 'Or vi­
brates very much as a string of a musical instrument 
'Oscillates when struck; in ather wards, it vibrates 
back and farth, very strangly at first, grawing lesser 
until it ceases altagether. 

The cail and key may be maunted 'an a base 'Of waad 
8 inches wide by, 17 inches lang and * inch thick 
(Fig. 1). This, with the battery, canstitutes the wir'e­
less transmitter' camplete, with the exceptian 'Of an 
aerial wire leading upward ta a mast 30 'Or 40 feet 
high, 'Or the wire may be suspepded 'Outside a building. 
At the upper erid 'Of the wire a capper plate 12 inches 
square shauld 'be saldered; this is thQ radiatar, and 
sends' aut' the' waves inta space; another wire, 8, 
leading fram the instrument is ,cannected with a 
secand capper plate, 9, buried in the earth. The wires 
are then cannected ta the oscillatars-ane an either 
side, as shown in Fig. 2,6,6. The aerial and earth 
wires may I?e soldered ta a bit 'Of spiral spring, as, 
this farms' a 'gaad connectian and one that can be 
readily removed if necessary." The transmitter may be 
set' an a table or ather stationary place, but far can­
veni!hlce it is well ta have the cail and key maunted 
an a separate' base. 

Ta the receiving device there are mare parts than 
to the transmitt�r, and ta simply., gaze ul?an the,,('�, 
Fig. 3. it wauld be almast impassible ta 'Obtain a carred 
idea 'Of the cannections, Ta the layman the mast mys' 
teriaus part 'Of the whale system 'Of wireless telegraphy 
is the mast simple and the easiest understaod.· I' refer 
ta the caherer. Fig. 4 is a diagrammatic view of an 
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experimental coherer, one that is suitable for the set 
in hand, for it is inexpensive, easy of adjustment and 
quite sensitive. A coherer, reduced to its simplest 
parts, consists of two pieces of wire, brass or German 
silver, 1-16th inch in diameter, forced into a piece of 
glass tubing, with some silver and nickel filings be­
tween the ends of the wire at the point, 7. 

The brass standards shown, 1, in Fig. 4, together 
with the set screws and springs, are merely adjuncts 
attached to the coherer wires to obtain the proper 
adjustment and to then retain it. The filings may 
be made from a nickel five-cent piece and a silver 
dime, using a coarse file. The amount of filing to 
be used in the coherer can be roughly estimated by 
having the bore of tube 1-16th of an inch in diameter, 
and after one wire plug has been inserted, pour in 
enough of the filings to have a length of 1-16th inch. 
Before describing the function of the coherer, it will 
be well to illustrate the connection of the relay, tapper, 
sounder and coherer, and batteries. As shown in Fig. 
3, the tapper-the central instrument back of the 
coherer-is improvised from an old electric bell, the 
gong being discarded. The relay, on the right, should 
be wound to high resistance, about 100 ohms. It is 
listed as a "pony relay," and like all other parts of 
the apparatus except the coherer, it may be purchased 
of any dealer in electrical supplies. The sounder, on 
the left, is an ordinary Morse sounder of 4 ohms re­
sistance. The tapper magnets should be wound to 4 
ohms. All should now be mounted on a base 10 by 16 
inches and connected up as the diagram, Fig. 5, illus­
trates; that is, the terminals of the coherer are con­
nected in series with two dry cells, 2, and the relay, 3. 
From the relay a second circuit, also in series, leads 
to the tapper, 6, thence to a battery of three dry 
cells, 5, and on to the sounder, 4, and finally back to 
the relay, 3. This much for the two electric circuits. 
The puzzling part to the 
novice in wireless telegraphy 
lies in the wires, 7 and 8, 
branching from the coherer. 
These have nothing to do 
with the local battery cir­
cuits, but lead respective­
ly up a mast equal in height 
to the one at the transmit-
ting end and down in the 

Fill. 2. 
lj 
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First arrange the adjusting screws of the relay 

armature so that it will have a free play of only 
1-32d of an inch, when the armature is drawn into 
contact with the second circuit connection, just clear­
ing the polar projections of the magnets; have the 

FIg. S.-SET OF RE CEIVING APPARATUS FOR 

WIRELESS TELEGRAPH. 

tension of the spring so that it will have only "pull" 
enough to draw back the armature when there is no 
current flowing through the relay coils. Now connect 
the two dry cells in series with the coherer, Fig. 5. 
Unscrew one of the top set-screws, 2, Fig. 4, and then 
screw up the inner screw, 3, until the current begins 
to flow through the circuit and pulls the armature 
of the relay to the magnets. Tap the coherer with a 
pencil while turning the screw of the coherer to pre-
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for it is by the most delicate testing alone that the 
proper tension is obtained. This is done by the screw 
regulating the spring attached to the sounder lever. 

When all has been arranged and the local circuit 
of the transmitter is closed, the spark passes between 
the oscillators, waves are sent invisibly through space 
by the aerial and earth plates, and radiating in every 
direction, a minor portion must come into contact with 
the receiving aerial and ground plates, where they are 
carried by conducting wires to the coherer, and, under 
the action of. the waves, the filings cohere, the relay 
circuit is closed, drawing the ar�ature into contact, 
closing the second circuit when the tapper operates, 
striking the coherer tube and de-cohering the filings; 
at the same time the lever of the sounder is pulled 
down, and, by the law of inertia, it will continue to 
remain down, if a succession of waves are being sent 
by the transmitter, assuming the key is being held 
down, producing a dash, notwithstanding the tapper 
keeps busily at work de-cohering in response to the 
continuously closing circuit caused by the waves; .but 
the sounder-sluggish in its action-when once drawn 
down, will remain so until the last wave is received 
and the tapper de-coheres for the last time, finally 
breaking the second circuit for a sufficient length of 
time to permit the heavy lever to regain its normal 
position. 

All these various actions require a specific time in 
which to operate, and so the transmitting key must 
be operated very slowly, each dot and dash being given 
a sufficient length of time for the passage of a good 
spark. With the Marconi, Slaby, Guarini and all other 
systems of wireless telegraphy now in use, only twelve 
to fifteen words per minute can be sent. It is also 
well to remember that the higher the wires leading up 
the mast are, the further the messages will carry. 
Wireless transmission 

Pi!!. J. 
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over water can be carried to 
about ten timf;ls as great a 
distance as over land. 

Wireless telegraphy is very 
much like photography and 
everything else worth know­
ing. To know it well re­
quires care, patience and 
practice, and the more one 
keeps everla£ltingly at it, the 
greater the results will be. 

. ... 

Tbe Building Edition Cor 
SeptelDber. 

The Building Edition for 

ground, as before described. 
T h e  s e Rl'€ likewise pro­
vided with co.pper plates. 
As shown in the engraving, 
Fig. 3, the cOljnections are all 
made directly between the 
relay, coherer, sounder, tap­
per, and batteries for the 
very sensible reason that they 
are connected together with 
a deal less trouble than by 
the somewhat neater method 
of wiring under the base­
board. This, however, is a 
matter of time, taste and 
skill. 

J 
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September, 1901, is filled with 
beautiful engravings and ex­
cellent reading matter ger­
mane to the scope of the 
periodical. In addition to a 
number of artistic houses 
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the Japanese garden of Mr . 
Nathan F. Barrett is illus­
trated and described, as well 
as some of the architectural 
features of San Francisco's 
cemeteries. The editorial is Now let us see what the 

functions of each. of the ap-
pliances constituting the re-
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ceiver are, their relation to each other, and finally, as 
a whole, to the transmitter a mile away. To properly 
adjust the receiver to the transmitter it is well to have 
both in the same room-though not connected-and 
then test them out. The relation of the coherer to the 
relay and battery circuit may be likened to that of a 

push-button, the bell and its battery. Coherer and 
push-button normally represent the circuit open. 
When one pushes the button, the circuit is closed and 
the bell rings; when the Hertzian waves sent out 
by the distant transmitting coil reach the coherer. 
the particles of metal filings cohere-draw closer to­
gether-thus closing the circuit, and the relay draws 
its. armature to its magnets, which closes the second 
circuit, and then the tapper and sounder become 
operative. 

The purpose of the tapper is to de-cohere the filings 
after they are affected by the etheric waves each time, 
otherwise no new waves would manifest themselves. 
The relay is necessary, since the maximum and mini­
mum conductivity of the coherer, when normal and 
when subjected to the action of the waves, is not 
widely divergent, and therefore an appliance far more 
sensitive than an ordinary telegraphic sounder is 
needed; this is provided by a relay, which, while 
being much more sensitive, has the added advantage 
of operating a delicately-poised lever or armature in­
stead of the heavy one used on the sounder. Signals 
can be read from the tapper alone, but to produce 
dots and dashes--the regular Morse code-a sounder is 
essential. 

The adjustment of the coherer and its relation to 
the relay is not as difficult as the final adjustment 
'Of the sounder and tapper, but if the following rules 
!:I.re adhered to carefully, the result will be a successful 
receiver. 

8·GIIOUND WIRE 
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vent premature cohesion, which is apt to occur by pres­
sure. When absolute balance is secured between the 
coherer and the relay, connect in the battery of the 
second circuit, which includes the tapper and the 
sounder. When the relay armature is drawn into con­
tact, olosing the second circuit, both the tapper and 
the sounder should operate, the former tapping the 
coherer and the latter sounding the stroke. The ad­
justment of the sounder requires the most patience, 

Fig. I.-CHEAP RUHMKORFF COIL GIVING %-INCH 

SPARK. 

entitled "The Attractiveness 
of the House." There is 

the usual interesting "Monthly Comment" and "House­
hold Notes." The eighth in the series of "Talks with 
Architects" is with Mr. S. B. P. Trowbridge on the 
"City Apartment House and Hotel." The other de­
partments are "New Books," "With Our Correspond­
ents," "New Building Patents," and "Legal Decisions." 

... ' ., 

'I'be Current Supp]elDent. 

The current SUPPLEMENT, No. 1341, contains many 
beautiful illustrations. The first page engravings 
show the volcano of lEtna, including the crater. "How 
to Interpret the Facts of Geology" is a lecture by 
Prof. Angelo Heilprin. "Sven Hedin's Exploration in 
Central Asia'·' is a most graphic description of remark­
able travels. "The Progress of Science" is an ad­
dress of the retiring president of the American Asso­
ciation for the Advancement of Science at the Den­
ver meeting. "The Scale Insects and Mite Enemies 
of Citrus Trees" is a most interesting article, accom­
panied by a number of engravings showing the treat­
ment of the orange and other trees by various means. 
"How Arctic Animals Turn White" ip by R. Lydekker. 
"Electrically-Operated Pumps" is by F. C. Perkins and 
is accompanied by a number of illustrations. 
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