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THE SCHNEIDER TORPEDO-LAUNCHING STATION. 
The Schneider CQmpany is cQmpleting a structure Qf 

a nQvel and unique character fQr the launching and 
regulatiQn Qf the autQmQbile tQrpedQes which it CQn­
structs fQr the French navy. The mechanism Qf these 
tQrpedQes is very intricate and delicate, including a 
fQur-cylinder mQtQr, an auxiliary mQtQr fQr steering, 
many pipes, valves, and cranks, and a system Qf gear­
ing by which power is transmitted frQm the mQtQr to' 
the twin screws. 

In additiQn, there is the ingeniQus regulating mechan­
ism, including a clock, a hydrQstatic pistQn, and a 
gyrQSCQpe, by which the vessel is held rigidly to' the 
prescribed CQurse and depth Qf immersiQn. 

All Qf this machinery is cQntained' in a hull 23 feet 
IQng, a large part Qf which is Qccupied by the cQmpart­
ment cQntaining the cQmpresse,d air by' which the 
mQtQrs are -driven. 

It is easy to' understand that the assembling Qf all 
these delicate Qrgans is a difficult task. It' is necessary 
to' cQ-Qrdinate the mQvements Qf the 'variQus parts' and 
to regulate their actiQn until the tQrpedQ can be' relied 
Qn to' pursue a perfectly straight 'course. , 

The regulatiQn is effected by making infinitesiinal 
changes in the positiQns and mQtiQns Qf the rudders, 
the clock, and the hydrQstatic pisti:lIl, the adjustment 
being determined haif by theQry, a quarter by prac­
tical experience, and the remaining fQurth by trial and 
errQr. The regulatiQn invQlves a number Qf'launch­
ings and trial trips, which must take place under cer­
tain favQrable cQnditiQns. It is necessary, abQve all, 
to select a sheltered SPQt, where still water can be 
fQund even when the sea is rQugh, and where the tQr­
pedQ can accQmplish its full range, about 2:Jh miles, 
withQut risk 'Qf encQuntering vessels 0'1' Qther Qbstacles 
or a depth Qf water less than 50 feet. The trial grQund 
must alsO' be situated near a seapQrt and a railway, 
and it must have attached to' it structures suitable fQr 
the preparatiQn, regulatiQn, and launching Qf tQrpedQes. 

A site Qffering the cQnditiQns requisite fQr an estab­
lishment Qf this sQrt is nQt easily fQund. The cQmpany 
thQrQughly searched the Atlantic and Mediterranean 
CQasts Qf France befQre it fQund a suitable IQcatiQn, in 
the fine rQadstead that extends between the Hyeres 
islands and the Mediterranean shQre, near TQuIQn.' 
Even this site has the defect that a depth Qf 50 feet 
is nQt fQund sufficiently near the shQre to' make it 
practicable to' erect the required buildings Qn land. 
TQrpedQes are usually adjusted to' travel abQut 12 feet 
belQw the surface, but as they are launched frQm a 
cQnsiderable height they gO' much deeper at the first 
plunge and make several QscillatiQns upward and dQwn­
ward befQre they becQme definitely established at their 
nQrmal .level. Hence it is necessary to' have a cQnsid­
erable depth Qf water in Qrder to' aVQid all danger Qf 
striking the bottQm, and a depth Qf 50 feet is deemed 
requisite. 

Under these cQnditiQns the CQmpany decided to' CQn­
struct, at the PQint where this depth is fQund, and 
whence the CQurse extends seaward, nearly at right 
angles to' the shQre, an artificial island to' sUPPQrt a 
building containing all the appliances required fQr 
regulating and launching tQrpedQes. 

This ingeniQus prQject is nQW accQmplished and the 
tQurists and fishermen see a many-windQwed building, 
resembling a cQmmQdiQus dwelling, rising 30 feet abQve 
the water and apparently resting Qn it, 800 feet frQm 
the shQre. The building is made entirely Qf armQred 
('Qncrete. It was designed by the engineers Qf the 
Schneider and Hennebique firms, in cQllabQratiQn, 

and cQnstructed at the shipyard at La Seyne, 20 nautical 
miles distant from its present site. The IQwer part Qf 
the structure is a huge caissQn with slightly illClined 
walls. This' caissQn, the cQnstructiQn Qf which was 
cQmmenced in March, 1908, was launched in A ugust 
like an Qrdma.ry veBSel and remained aflQat twO' months. 
After its cQmpletiQn it was tQwed to' its destinatiQn 
by twO' tugs, very slQwly and with many precautiQns, 
Qn a calm, still night, early in NQvember. The emplace­
ment had been prepared by divers,' and a carefully 
leveled bed Qf stQne, abQut 12 feet thick, had been laid 
Qn the sea bottQm. The caisson was mQQred very ex­
actly Qver this fQundatiQn and gradually . sunk by' ad­
mitting water 'iT!l.to cQmpartments designed fQr that 
purpQse. These dt1llcult and delicate QperatiQns .were 
perfQrmed in exceptiQnally favQrable weather and with 
perfect success. A few hQurs after the flQating island 
had beCQme a fixed Que it was exposed to' the fury Qf 
a viQlent tempest, which it sustained withQut injury, 
and thus gave a gratifying proof Qf its stability. 

The structure will be cQmpleted, it is expected, during 
the present mQnth. 

The caissQn, the greater part Qf which is submerged. 
terminates in a platfO'rm 11 feet abQve mean sea leveL 
It is almQst a SQlid mass Qf cQncrete, but cQntains a 
subaqueQus water-tight chamber, in which are placed 
tubes fQr launching tQrpedQes under water. These 
tubes prQject thrQugh the wall of the chamber, alld are 
fitted with water-tight jQints. Their Quter ends are 
surrQunded by a IQck, which" when closed and pumped 
dry, permits examinatiQn and repair Qf the tubes and 
their dQQrs. At and above the water line, the caissQn 
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is prQtected by wooden fenders frQm injury by vessels, 
tQrpedQes, and Qther fiQating Qbjects. 

A two-stQry building is erected UPQn the platfQrm. 
The IQwer stQry cQntains tubes fQr launching tQrpedQes 
above the water level and is cQnnected with the cham­
ber beneath by a large Qpening in the fiQQr. After 
each torpedo has finished its CQurse it will be picked 
up by a vessel, brQught back to' the statiQn, hQisted to' 
the platfQrm by tackle running Qn a' cQncrete beam and 
received in a large recess in the first stQry, whence it 
will go to' the regulating and repair rQQm fQr further 
adjustment. All the hQisting, cQnveying, and Qther 
machinery, including a seri,es Qf railways,' a pump fQr 
emptying the su�aqueQus,chamber, and air cQmpressQrs 
fQr charging the tQrpedQes, will be Qperated by elec­
tricity fulrnished by twO' generators, driven by 
petrQleum mQtQrs. 

The upper stQry Qf the building will contain Qffices, 
lodgings fQr caretakers, and an QbservatiQn rQQm placed 
directly Qver the launching tubes, and supPQrted Qn 
cantilevers Qutside the wall Qf the building. This room 
will have a bay windQw with a glass fiQQr, so that the 
mQment at which the tQrpedQ leaves the tube can' be 
nQted, fQr the purpose of determining the velQcity. The 
cbservatiQn rQQm will be surmQunted by a signal tQwer 
frQm which cQmmunicatiQn can be held with Qbservers 
statiQned <hI. fiQats at variQus PQints Qf the CQurse. 

. ' ... 
The An1ateur Wireless Operator. 

SQme time agO', when the fieet was' Qn its last lap 
of the famQus arQund-the-wQrld trip, trQuble was experi­
enced by the QperatQrs Qf several naval wireless shQre 
statiQns scattered alQng the Atlantic cQast. CQmplete 
messages eQuId nQt be received by these stations, be­
cause amateur wireless QperatQrs would interfere. 
Their periQdicity was nearly the' same as that of the 
ships Qf the fieet, that is, 425 meters wave length, and 
many Qf them have as strQng a sending apparatus as 
the ships. 

Take WashingtQn, D. C., for instance. There are at 
least fifty well-equipped stations. Their QperatQrs range 
frQm twelve to' fifty years Qf age. They may nQt be 
able to' send as far as the naval statiQn, but when it 
CQmes to' receiving, they get everything that is in the 
ether. Many Qf them at times hear distant statiQns 
calling the navy yard, and when nO' answer is heard, 
these yQung QperatQrs then call the naval statiQn, and 
report that a distant station is calling them. It is 
claimed that the QperatQrs Qn watch never resPQnd to' 
these favors, and gO' Qn with their regular business. It 
certainly seems as thQugh the naval operatQrs were nQt 
appreciative. 

CQmplaints are sent in every day at the Navy De­
partment. If this cQntinued interference keeps up, the 
wireless amateurs will get themselves into trQuble. 
Two plans to' regulate these YQungsters are under CQn­
sideratiQn. One is to' limit them to' certaiii hQurs Qf 
the day, when they can do their talking. The hQurs 
most likely to' be adQpted will be frQm 3:30 to' 7. An­
Qther plan is to' license these statiQns, as they do Qver 
in England. 

AbQut a year 0'1' SO' ago, a high schoQI student, whO' 
had a wireless statiQn, thQught he would have some 
fun by sending fake messages to' the navy yard and sign 
the "Dolphin." The QperatQr Qn watch later caught 
the guilty Qffender. A. report Qf this Qccurrence was 
immediately made to' the Navy Department, which re­
ferred the matter to' the District Attorney. It was 
found that nQthing eQuId be dQne with the YQung man, 
whO' promised to "be gQod" when it was explained just 
what damage his mischievQus pranks with wireless 
might do. 

.. I ••• 

The Current Supplell1ent. 

A new method and a machine 'fQr degreasing WOQI 
cQntinuQ�ly are described in the Qpening' article Qf 
the curreilt SUPPLEMENT, NO'. 1733. ' Dr. RQbert.:Grim­
sbaw exposes SQme wire-nail fallacies. PrQf. Reginald 
Fessenden's' paper Qn Wireless TelephQny is cQntin­
ued. JQhn S. Fielding writes Qn "Safety FactQrs 'in 
Dams." San FranciscQ's new fire-prQtectiQn system 
is exhaustiv�ly described. Brimming with' many a 
quaint bit ,Qf histQrical' infQrmatiQn is Franz. Feld­
haus's "Submarine Experiments Qrthe Past." A. E. H. 
TuttQn c�ntributes an excellent paper '. on the" Crys­
tallizatiQn Qf Water. In a paper 'entitled "T.heUn­
tilled Field Qf Chemistry" Arthur Jl. 'Little dwellS Qn 
the stupendQus stQres Qf PQtential energy 'bound 'uP, in 
matter. ' In, 1885 the disti:nguished physicist Helm­
hQltz wrQte a paper entitled "TheQretical SpeculatiQns 
CQncerning Dirigible BallQQns." FQr tile benefit Qf 
aerQnautical inventors we publish in the SUPPLEMENT 
a translation Qf this paper. 

• II J • 

Magnesium is now being employed to' some extent 
as a deoxidizer i:n brass manufacture, having the ad­
"Vantage over phQsphQrus that an excess may be used 
without harm, and, indeed, may imprQve the quality 
()f the brass. Magnesium is a metal which belQngs 
to the same family as zinc. Ordinarily the addition 
()f 0.05 per cent of magnesium to the brass is su1D.cient 
fO'r deo1ld1ziag purpO'aea. 

MARCH 20, 1909. 

GENERAL FORMULA FOR COMBINATIONS OF NUMBERS. 

To the EditQr Qf the SCIENTIFIC AMERICAN: 
I was much interested in Dr. J. G. Bland's letter in 

the issue Qf February 13th, as I had made 'sQme 
researches in a similar directiQn. I was seeking CQm­
binatiQns Qf numbers that WQuld' bring any finite re­
sults in prQblems illustrating Euclid's prQPQsition NO'. 
47, BQok I. 

In the (BQstQn) JQurnal Qf EducatiQn Qf September 
5th, 1907, and April 2nd, 1908, appeared cQmmunica-
tiQns frQm me bearing Qn this. 

. 

I WQuld nQW submit an equatioll in harmQny with 
which must, be all problems, which secure finite re­
sults, illustrating this propositiQn: 

(In)! + [l (: -�)J= [l (;� + :;)T 
FRANK JEROME, SR. 

BostQn, Mass. 
. ' .... 

ACCURACY IN SCIENTIFIC DICTION. 

To the EditQr of the SCIENTIFIC AMERICAN: 
,PrOf. S.  A:;Mitcliell's article in the SCIENTIFIC AMER­

ICAN:'Qf February '6th 'contains a number 'Qf inaccu­
racies that 'should not pass unnoticed. 

First, the 'extremely loose way in. which .the terms 
"temperature" and "heat quantity" are used is to' be 
deprecated. It should,' be remembered that the ther­
mQmeter measures temperatures,. and that such terms 
as "degrees Qf heat" have nO' meaning. 

In explaining the actiQn Qf the thermQpile' PrQf . 
Mitchell says: "When heat strikes a thermopile it 
alters the resistance offered to' an electrical, current 
passing thrQugh it, and this change Qf resistance is 
measured by the galvanometer." The most elementary 
text-boQk shows that the action Qf the thermQpile is 
nothing of the sort. 

Further Qn we find: "Where the strength Qf the 
solar heat is the large number 10,000,000 that Qf the 
moon (i. e., refiected solar radiation) is Qnly 12; or 
in Qther words the sun shines with an intensity 800,000 
times that of the moon." It would be pleasing to' 
learn what justification there may be fQr the term 
"strength" as applied to solar heat. This sentence, 
however, commits the graver fault Qf treating two 
distinct propositions as identical. It may be that the 
sun shines with an intensity 800,000 times that Qf the 
mQQn, the comparison being made with the phQto­
meter, but when the tQtal radiations Qf the twO' bodies 
are compared the ratiO' is about 180,000 to' 1, and the 
latter is the ratio here invQlved, as nearly as 1 can 
make Qut. 

What is meant by the "intensity Qf the corQna at 
1.5 millimeters from the sun's limb," etc.? We may 
guess that PrQf. Mitchell means the rate Qf radiation 
Qf the CQrQna at the abQve-mentioned distance frQm 
the edge of the sQlar image (size not specified) given 
by his particular apparatus, but as the language 
stands it really means nQthing at all. It is an ex­
tremely dangerous practice to' use scientific terms in 
other than their exact and accepted significatiQn. 

C. C. HUTCHINS. 
BQwdQin CQllege, Brunswick, Me. 

• 1 •• • 

FROM THE TRACK-WALKER'S STANDPOINT. 

TO' the EditQr of the SCIENTIFIC AMERICAN: 
The unveiling of disagreeable facts sometimes helps 

to' needed reforms. In a late editorial YQU bore down 
heavily Qn the antiquated railroad spike as Qut of 
place in the modern American rQadbed and track, 
and Qnly fit for a museum Qf railrQad antiquities; at 
the same time commending the general excellence Qf 
the best modern American rQadbed and track. 

I venture the assertion that there is as little Qf 
such bed and track in prQportion to' the whQle as 
there is Qf the best American highway. 

The locQmQtive is said to' be the most perfect and 
useful 0'1' satisfactQry machine that man has made, 
and the Qrdinary wheeled vehicle, to' say nothing Qf 
the autQmobile, has alsO' reached a high state Qf per­
fection. Yet they bQth run uPQn rQads that in general 
are full Qf defects. 

In all the controversy between the railrQads and 
the railmakers Qver .the weakness and imperfectiQns 
Qf the rail, the railmen have always acted upon the 
defensive, whereas they might well, and with perfect 
safety, have carried the war. intO' the camp Qf the 
enemy. Rails are sQmetimes defective, it is true, but 
thetteatment they receive, and the abnQrmal strains 
to' which they are subjected and in the main endure 
withQut injury, entitle them to' 'be called' Qne Qr the 
vilty �best prQducts Qf the American manufacturer. 

The rail as delivered to the CQnsumer is a straight 
piece Qf steel,' and is intended to' lie fiat, with more 
0'1' less rigid cQnnectiQns, upon a cQmparatively un­
yielding surface. It is actually placed upon a .. bed 
aimQst as yielding in prQportion as the packed SQil 
Qf the Qrdinary.llighway yields to' the carriage wheel. 
In:mQst cases it very soon assumes 'a bent cQndition, 
usually IQwest at the jQints, and in many cases very 
much depressed, SO' that in looking alQng the line 
frQm a little above its level, it seems to' be made up 
Qt', arcs of circles. Tbese are shQrt in perspective, 
and SO' they are in the rapid transit Qf heavy wheels 
Qver them, making the shQck Qf impact very abrupt. 
MoreQver; they dO' nQt lie still, but a wave of depres­
sion passes alQng them as the wheel advances. In 
a shQrt time, as YQU say, the vertical mQtiQR has 
IQQsened the spikes, and the depression at the jOillta 
increases. HQW hard it is to make a level jQint ap­
pears frQm the fact that on many bridges and trestles 
where the fQundation is timber and nQt SQil, this 
jQint depressiQn is plainly to' be seen. 

In the electric tractiQn experiments at Berlin, it 
was fQund that high speed was so destructive to' the 
track that an entirely Rew system Qf rQad building 
had to' be devised. It may CQme to' this fQr the use 
Qf QUI' fast and heavy IQcQmQtives befQre safety can 
be assured. The imperfectiQns mentiQned WQuld sel­
dom be noted by the unpractised eye frQm the level 
Qf the car, but frQm the level O'f the trucks they are 
only too apparent. 
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I have repeatedly watched the great depression at 
the rail joints from the passing of locomotives on 
good track and away from stations. In one instance, 
five heavy mountain engines coupled together passed 
me between stations on a road accounted one of the 
best. The rails not only bent deeply at the joints, 
but the ties away from the joints seemed to move 
freely up and down in the ballast. The ballasting, 
though apparently of the best, was too coarse, so that 
it did not hug the ties, and a large proportion of the 
spikes did not bind the rails to the ties. Though the 
curves were short here, and the grades heavy, there 
was no lateral bracing of the rails to insure their 
standing up, and 1 was told that accidents on this 
part of the line were of frequent occurrence. And 
here was in use a heavy, wide, tie plate, which prac­
tically covered the full width of the ties, whereas 
the ordinary tie plate, as I have seen it, is Sd narrow 
as to afford but little more bearing than the rail 
itself. Section men say that the short life of the tie 
is owing not so much to decay as to the cutting occa­
sioned by the pounding of the wheels. How neces­
sary, then, to employ a tie plate with a wide bearing 
on the tie. 

On at least one great transcontinental line, the tie 
. plate, so essential in preventing lateral movement 

also, is conspicuous by its absence; and this line 
boasts some of the heaviest locomotives' in use. I 
noted also along this line piles of ties just removed 
and awaiting the torch, wliich seemed to be but masses 
of splinters and decay, so long had they been kept in 
the ground. 

On another line I saw one pl{tce where the shattered 
ties, four or five together, afforded but little support 
for six or eight feet of rail. And no doubt it is in 
such places as this that the rails spread, as certainly 
there is little to hinder. One fast train which I failed 
to catch, I was later interested in learning, was 
ditched while running at good speed on straight track, 
by spreading rails. 

No doubt individual pieces of track show care, or 
the want of it, on the part of the section boss, but 
the lack of tie plates, and of lateral bracing on curves, 
indicate a defective system. 

I saw two rails, opposites, in which only two spikes 
at each end of the rail were driven home, the sec­
tion men evidently having been called off to other 
work. All the rest were started only, and stood from 
one to three or four inches above the rail base. This 
condition lasted for forty-eight hours on a main line 
where there was an average of a train an hour, many 
of them fast and heavy express trains. It was invita­
tion to disaster, and yet had a derailment and wreck 
occurred, who even of the officials would have sus­
pected the cause? 

On one electric line I watched for many miles a new 
curve. The usual joint depression was marked, but 
in addition the rails were spread at the joints, where 
they were highly polished by the pounding of the 
wheels, while on the apex. of the curve the wear 
showed only on the inner half of the rail face. While 
high speed was made on this road, its roughness'ap­
peared from the fact that it was difficult to. keep one's 
seat without bracing the feet. The rails were com­
paratively light, and more readily responsive .to the 
inequalities of the roadbed. 

. 
I think these observations go to show. not. only the 

Temarkable endurance of the American rail, but. the 
need of a better bed for it to lie on, not only for its 
own life, but for that of the traveler. 

. 
Chicago, Ill. GEORGE S.  PAINE. 
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THE LOCUST TREE: AN IMPORTANT FIELD FOR 

INVESTIGATION. 

To the Editor of the SCIENTIFIC AMERICAN: 
The locust is one of the most valuable trees grow­

ing in the United States. In common speech we. h.ave 
the black, yellow, and honey locust. The botanists 
r�cognize the false acacia, or Robina pseudacacia •. and 
the R. Lispida. The wood has. a strength, as. great as 
or greater than any of our native woods. Its' only 
rival in common use is the hickory. The latter, how­
ever, is not nearly as strong. Hickory has the one ad­
vantage of being much more elastic. The locust resists 
crushing in experiment to the extent of 9,800 pounds, 
and its tensile strength is put at 18,000 pounds per 
square inch. The wood is almost insensible to decay, 
and lasts under water like white pine, which is in that 
position indestructible. Its great tensile strength and 
durability caused its universal use for treenails in 
wooden ships. No other wood ever took its place for 
tliis purpose. . 

The insensibility of the wood to. decay appears to 
be due to some form of pitch. or waterproof varnish 
within .the wood. It seems to the casual observer that 
there was some chemical combInation with.' the cellu­
lose itself, which rendered it immune from the action 
of water. Even a locust post seems perfectly indiffer­
ent to decay at the surface of the ground. 

Since. the cellulose of the locust ,seems . not. to be 
different from that of other trees, the importance ol a 
chemical investigation, which shall discover the secret 
of· its.'remarkable and valuable characteristi�s, . can at· 
once be seen. The discovery of some means of con­
ve};ting ordinary cellulose into a compound 'having the 
same properties, as that of the locust would be simply 
iJivaluable in the arts. If merely a method of impart­
iqg its. waterproof qualities to the cellulose. of the 
s�ruce, for example, could be discovered, it' would re­
sult in the creation of a new and gigantic industry, 
perhaps several. ' . 

: An investigation of this subject opens a wide. field 
t4 the young man. Its importance and value can hard-
ly be overestimated; ' '< 

, It will be interesting to note the fact that the finest, 
strongest, and most desirable 10cust timber in .the 
United States is said to be found on Long Island. It 
is also said that the tree grows more rapidly. there than 
anywhere in the country. From the so-called annual 
rings" it appears to be one o� our. most rapidly-growing 
trees. Owing to the extreme hardness of the' timber, 
il does not promise to be a favorite with lumbermen. 
It is somewhat surprising that the locust is not more 
frequently recommended for railroad plantations. 

B. 
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WHAT IS THE SELDEN PATENT' 

BY CHARLES B. BAYWOOD. 

Although manufacturers' organizations, formed as the 
result of differences of opinion concerning its validity, 
have done a great deal to spread knowledge concerning 
it and have greatly emphasized its importance, much 
confusion exists in the public mind as to just what the 
so-called Selden patent is. Exactly what its claims 
cover is something of which even the majority of well­
informed motorists have but the haziest conception. 
Probably the one thing that is generally known regard­
ing what bids fair to make for itself a niche in Ameri­
can P!Ltent history,. as lasting' as tha� of the Bell tele­
phone, or McCormick reaper. litigation, is that there 

< ,  • • • 

are a certain number, of manufacturers who acknowl-
edge the. validity of the Selden patent and pay royal­
ties under license; likewise that, there are others who 
refuse to part with even the small percentage .of their 
profits now, dem�nded as tribute. Orig�nally the 
royalty paid. by the licensees, to the owners of the 
patent was 1.25 per cent. A reduction to 1 per cent 
was afterward made by the owners of the patent, vol­
un tarily, as the. volum� of business increased. Su bse­
quently, owing to the refusal of several of the licensees 
to pay the royalties at the old rate to the receivers 
of the EJectrical Vehicle Company, the !lwners of the 
patent, a petition, illed by the licensees, was granted 
by the Federal Court for a reduction in the amount of 

-royalty from 1 per cent to 0.8 of 1 per cent. 
It is also generally known that the two trade organi­

zations in question have been formed for the mutual 
protection of the interests of their members; one to 
uphold the Selden patent, hold automobile shows, and 
generally advance the welfare of -its supporters by vari­
ous means, such as the maintenance of a laboratory, 
an engineers' department holding monthly meetings, 
and the like; the other to fight the patent, its objects 
otherwise being the same as the first, though it has not 
developed them to the same extent as yet. These are 
respectively the Association of Licensed Automobile 
Manufacturers and the American Motor Car Manufac­
turers' Association, generally known as the Licensed 
Association and the Independents. Each holds an auto­
mobile show in New York annually. In Chicago, they 
sink their differences for the time and exhibit together 
simultaneously. This serves to sum up the extent of 
general knowledge on the subject .. It may be added 
here that there are other manufacturers, of no small 
importance, who acknowledge the standing of neither 
association by holding, aloof from both. Needless to 
add, they pay no royalties. 

The Selden patent was granted to George·B. Selden, 
cf Rochester, N. Y., November 5th, 1895, and is known 
in the United States Patent Office files as No. 549,161). 
The, application for patent rights was filed sixteen 
years earlier, or on May 8th; 1879 .. The subject of the 
patent is set forth by the applicant as an "Improved 
Road ·Engine," while its chief advantages are stated as 
"the. elimination of the great weight of the boiler, 
engine; water, water tanks, the complicated app;1ratus 
necessary to adapt the machine to the roughness .of the 
roads which it must .traverse, the necessity of a skilled 
engineer to prevent accidents, and the unsightly appear­
ance of locomotives built on this plan." 

Parts of the specifications upon which the inventor 
and the Licensed Association found their appeals to 
the courts to sustain the basic nature of the Selden 
patent, are as follows: "I have succeeded in over­
coming these difficulties by the' construction of a road 
locomotive propelled by a liquid hydrocarbon engine of 
the compression type, of a design which permits it to 
be operated in connection.with the running gear . . . 
very largely reducing the weight of the machine in 
proportion to the power produced, and which enable 
me, while employing. a most condensed· form, of fuel, 
to produce a power road. wagon, which. differs but 
little in appearance from, and is not materially heavier 
than the carriagesJn common use, is capable of being 
m anaged by persons of ordinary skill at a. minimum 
of trouble and expense, and which possesses sufficient 
power .to overcome any ordinary inclination'" 

. 
Any form 

of . liquid hydr�rbon engine of the compression type 
may be, employed· in my improved. road locomotive. 
As the general mode of construction and operation of 
.liquid hydrocarb.Qn· engines of : this class. are now well 
known, it.is considered unnecessary to further describe 
them here. ' 

. 

"The traction wheels are attached to. the. axle by 
clutches, splined on the driving shaft and held. in mesh 
by springs in order to permit of the wheels rotating 
independently of each other to facilitate progress over 
rough roads and the turning of corners. These clutches 
may also be used for the purpose of disconnecting the 
engines from the traction wheels. Friction or ball 
Clutches may be used for this purpose. Provision· is 
m.ade fo'r backing my improved road engine by: revers­
ing the motion. of the driving wheels by a set of re­
versing" gears • a clutch is interposed between 
the engine and the driving wheels so as to admit of 
running the engine while the carriage is stationary." 

Selden accordingly made the following claim: 
"The combination with a road locomotive, pro-

223 

vided with suitable running gear, including a propel­
ling wheel and steering mechanism, of a liquid hydro­
carbon gas engine of the compression type, comprising 
one or more cylinders, a suitable liquid fuel receptacle, 
a power shaft connected with and arranged to run 
taster than the propelling wheel, an intermediate clutch 
or disconnecting device, and a suitable carriage body 
adapted to the conveyance of persons or goods, sub­
stantially as described." 

It will be apparent from this that the patent granted 
to . Selden accordingly covers every one of the funda­
mental essentials of the gasoline automobile of the 
present day-the internal-combustion motor working 
on a compression cycle, a clutch' or means of discon­
necting the road wheels from the engine, the latter 
being designed to run much faster than the road 
wheels, and a means of reversing by a gear train. The 
differential principle of driving the wheels was also 
involved, but this has no bearing on the patent. Evi­
dently, if Selden's claims can be substantiated, they 
are basic, and enormous royalties may be collected . 
It all hinges upon whether. or riot Selden was antici­
pated by other investigators in the same field, or as the 
legal phraseology of the Patent Office has it, whether 
there is anything in the "prior art," which would 
render his claims to originality entirely unfounded. 

Apparently, this is rather a simple' question and it 
has been settled times without number, both pro. and 
co.n, by automobile enthusiasts,' who are willing to pass 
tmequivocal judgment' in accordance with their own 
views .without the slightest hesitation. Thus far, how­
ever, it has consumed nine years of litigation, almost 
half a million dollars, and 60,000 folios of testimony 
to provide the courts with something upon which to 
lase a decision, and this has yet to be rendered. The 
life of the Selden patent comes to an end, November 
5th, 1912, and there is at least a doubt as to whether 
the question of its validity will be finally settled .be­
fore it legally expires. It has been considered in auto­
mobile circles that this is somewhat of an exception­
ally long-drawn-out instance of patent litigation, but 
the telephone, reaper and binder, and the sewing ma­
chine furnish parallel cases that greatly exceed it, 
these landmarks in our patent history having been in 
the courts throughout practically the entire terms of 
their legal existence of seventeen years. 

As early as 1899, George Day, then president of the 
Electric Vehicle Company, became convin.ced - of the 
value of the Selden claims, and his company accord­
ingly acquired, a controlling interest in the patent. 
The company in question, which is now operating in 
the hands of. a receiver, was then making gasoline as 
well as electric. v,flhicles, and in 1900 it undertook ·the 
task, of enforcing its. right by bringing an action 
against the Buffalo Gasoline Motor Company, and the 
Automobile Fore Carriage Company (it was always 
Selde�'s idea to drive .the forward wheels) as in­
fringers. Half a year later, anothet action was insti­
tuted against. the Winton Motor Carriage Company, 
which was one of the firSt concerns in this. country 
to market gasoline-driven vehicles on any scale. About 
two and a half years then passed without. any develop­
ments of note, and then George Day, having reSigned 
as an official of the Electric Vehicle Company, under­
took the organization of the Association of Licensed 
Automobile Manufacturers. It was on Mar.ch 10th, 1903, 
that the association came into existence with ten 
American manufacturers of automobiles as charter 
members. The litigation against the Buffalo and Win­
ton concerns was then amicably terminated by the 
defendants agreeing to become members of the asso­
ciation and to pay royalties. A number of minor 
actions in the shape of petitions to the federal courts 
to enjoin the use of imported vehicles were brought 
against individuals and importing companies about the 
same time, with varying results. One or two. were 
allowed to. go . by:· default through the defendant's fail­
ure to appear and contest. the case, and injunctions 
obtained under such. circumstances' were exploited as 
evidence. of. the. validity of. the patent, Judge� Hough 
of. the· United: States. Circuit Court for the. Southern 
District. of New York, denyiI).g an application tQ.punish 
for contempt of court the. violation of one of the injunc­
tions. obtain�d by default, stating emphatically that 
the'.patEint could not be established by injunction. As 
a whole, the result of. theSe actions was not any great 
gain or loss to either side. 

About six months, after the. actions. against the first 
infringers to be proceeded: againat had· been ended by 
their capitulation, the Ford Motor Company was organ­
ized in Detroit. , One of the most. important clauses in 
the articles of agreement of the Association of Licensed 
Automobile Manufacturers is. to the effect that. only 
firms which were actually engaged in the manufacture 
of automobiles on or before the date of its organization 
(ilis not an incorporated body) were eligible to mem­
bership, and. as the industry was hardly in its first 
swaddling clothes in the early part of 1903, it will be 
appar(mt that �any important companies entering the 
field later were barred, willy-nilly. A notable instance 
of this was found in the organization of the Selden 
Motor Car Company in 1907, the inventor being com-
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