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OBJECT LESSONS IN CENTRIFUGAL FORCE. 

Some years ago, before the railroads had begun to 
replace the light rails with rails of heavier sec tion, and 
at the time whE'n the development of the locomotive 
had I'eached a point where the concentrated axle loads 
were greater than the track was well able to oorry, it 
was found that the passagE' of a train at high speed 
was liable to produce a serious distortion and perm a­
nen t set of the rails. In one particular case, after a new· 
and unusually heavy engine, hauling a special train 
at excessive speed, had passed over a certain stretch of 
tmck, it was found that the rails had been bent verti­
cally, the depressions occurring at rE'gular and eveniy. 
spaced intervals. Inquiry into the cause develop'ed:.the 
tact that the locomotive carried a large 3.mount b·f ex­
cess balance, that is to say, the reciprocating parts had 
been so completely counterbalanced that there was a 
large excess balance in a vertical direction, which re­
snlted, at the high speed at which the train was run­
ning,in a vertical hammer· blow, whose down ward effeet 
was sufficient to depress the rails beyond their elastic 
limit, and leave them permanently distorted. ThE' 
best practice to-day is to rE'duce the weight of the 
reciprocating parts to the lowest limit consistent with 
safety, and then countel'balance only a certain PI"O­
portion of these weights. 

In stationary and marine engine practice, where the 
engine is bolted directly either to a massive foundation 
or to the rigid stmcture of the �hip, the necessity for 
careful balancing is not so pressing, the E'ffect of the 
unbalanced weights and moving parts bE'ing absorbed 
by the inertia of the whole mass of the foundation of 
which the engine forms practically a part. So long'as 
an unbalanced engine is controlled within the spee'd 
of rotation for which it is designE'd, no serious effects 
are to be feared from the unbalanced reciprocating 
weights; but should a powerful stationa�y or marine 
engine get beyond control and run away, it can 
I'eadily be understood that the tremendous forces de­
veloped may reach a point at which the engine will, be 
either ruptured internally or torn from its foundations. 
An examination of the engine room of the " St. Paul" 
shows conclusively that it was the effect of the mas­
sive unbalanced reciprocating parts, I·e vol ving ·at a 
speed which is estimated as having been anywhere be­
tween 250 and 350 revolutions per minute, that was the 
immediate cause of the break· up of the engine. Cen­
tl"ifugal forces which are negligible at a speed 0f 90 
revolutions a minute become resistless at three or 
four times that speed. On the lower half of the revo­
lution the downward hammer-like effect of the unbal­
anced WE'ights took the fOl'm of a blow directly upon 
the mass of the main bearings, the engine·bed and the 
heavy cellular structure of the hull; but on the upward 
half of the revolution, the blow had to be resisted by 
the caps and holding· down bolts of the main bearings 
of the C1·ank shaft. The stl·ength of the chain is 
always the strength of its weakest link, which, in this 
case, pl'oved to be the threads of the crankshaft· bear­
ing bolts, which were entil'ely stripped, allowing the 
caps and the crank shafts to be torn loose from the 
bE'arings. As there was normally only a slight clear­
ance between the pistons and the cylinde r heads, the 
pistons during the nE'xt revolution struck the cylinder 
hE'ads of the high and low pressure cylinders, knocking 
them out, and smashing the c)'linders themselves. 

'I'he rapid increase in rotational speeds which· is tak� 
ing place has concentrated the attention of' engine 
builders, particularly in marine work, upon the ques� 
tion of balancing, and the Yarrow-Schlick-TwE'edv svs­
tE'm, of which we. hear so much in these days, w;:s de­
vi�ed to overcome this difficulty, and seems in the VE'S­
sels which have adopted it to be a very marked suc-
cess. 

. ..... 

ARMOR CONTROVERSY FINALLY SETTLED. 

The Navy Department, the manufacturers. and the 
country at large ::I,re to be congratulated that the mis­
erable armorplate controversy which has been the 
cause of so lIIuch regret-able delay in the construct-ion 
of our nE'W navy, is at last aWicably settled. The 

origin of the trouble was tbe outcry on the part of a 
few ill-inforwed members of Congl'ess that the armor­
plate manufacturers were realizing excessive profits on 
their output; and it was due to the general lack of in· 
formation and intelligent interest in the subject that 
resolutions were put through Congress reducing the 
price to be paid for future armor to a figure so low as 
to be positively ridiculous. The mauufacturE'rs ciaimed, 
and we think justly so, that the high price demanded 
for thei!· product was justified at the time by the fact 
that the first outlay for their plants was enorwous; that 
the returns upon this outlay wel·e primarily depend· 
ent upon the caprice of Congress, which might or 
might not authorize the construction of ships; and 
also that the risks of manufacttlre in a process so com­
plicated and liable to mishap as that of the manu­
facture of face· hardened armor werE' 80 great as to ne· 
cessitate the asking of such pricE'S as would not only 
yield a fair profit, but also cover, in time, the enormous 
sums E'xpended in the erection of the plant. 

The latest. bids put in by �he Carnegie and Bethle­
hem companies have been accepted, the price agreed 
upon being $420 per ton, the guvemment to assume 
the liability for royalties to be paiu to the Krupp firm 
for the use of its process of face.hardening. No less 
than fourteen warships are affected by this contract, 
the total amount of armol· called for being' 36,217 tons, 
and the total cost of the same $ lG,OOO, 000, including 
royalties. The first deliveries unuel· this contract will 
commence in about six months' tillie, and in the case 
of the llJajority of the ships, it is likely that no serious 
delay will occur. The armor produced under the 
Kmpp process will have a resisting quality, weight 
for weight, from 20 pen cent to 25 per cent greater 
than Harveyized armor. Our new vessels will thus not 
oniy be saved from the stigma of carrying an armor 
which at the time they are completed would have been 
fully seven years out of datE', but with equal defensive 
powers they will be ton for ton proportionately far 
more efficient than if they had carried the now obsolete 
Harvey armor. 

.� ... 

BOGUS PATENT ATTORNEYS IN GREAT BRITAIN. 

A recent edition of 'I'he London Times contains a 
statement of the bankruptcy proceedings in the case 
of a certain Percy R. J. Willis, described as a consult­
ing engineer and dlaughtsman, of Church Court, Old 
Jury, London. [t seems that" according to the state­
mE'nt of the bankrupt,he commenced business in 1890 
as a patent expert in partnership with- aWillium Mar­
tin, the business being conducted as Martin & Willis, 
and as the International PatentE'es' Agency." It seems 
that" he and his partner also used the name o f  Donald 
Cameron in carryit;lg on their so-called patent busi­
ness," and it transpired under cross-examination that 
Willis was quite prolific in the use of names, figuring 
at different times as Sydney Estcourt, the Intel1national 
Patentees' and Finance Company, Tbe Universal Pat­
ent Disposal Company, etc. His '!nodus operandi was 
as follows: "The names of 'inventors in th" United 
States hav.ing been ascertained, he sent out to them a 
number of circulars containillg invitations to remit 
money for the purpose, of having provisional patent 
rights granted· to them in Great Bl"itain." He seems to 
have received "a large number of remittances with 
instructions to protect the inventions specified. In 
553 instances the remittances were not so used, and 
the statement of affairs which he had filed in his 
bankruptcy proceedings showed that sums amounting 
to $11,385 were probably due to inventors in the United 
States and Canada for money so sent to his firm and 
absorbed in business expenses." 

Percy R. J. Willis is one among an all-too·numerous 
class of bogus patent attorneys in Great Britain, 
whose operations have n o  other object tban that of 
thievery. Unfortunately, at the present time the laws 
in Great Britain are such that it is open to anyone 
to style himself a patent agent in that country, since 
he.does not ne�essarily have to qualify forthe position. 
Hitherto it has been difficult to reach these swindlers, 
for the reason that the bulk of those who intrust them 
with money are rE'sidents of the United States, and do 
not care tu go to the trouble of prosecuting, or of as­
sisting the Institute of Patent Attorneys of Great 
Britain in carrying through a prosecution. 

There is a movement afoot in Great Britain, just now, 
to protect inventors from the fraudulent practices of un­
principled patent agents who are not on the registered 
list of the Comptroller of Patents. At present there are 
about 250 agents registered by the Patent Office, and 
their official recognition is a sufficient guarantee of their 
integrity. Should they be guilty o f  any misdemeanor, 
their names are immediately erased fl'om the register. 
-The object of the movement now in progress for the 
protection ·both of the inventor and the reputable 
patent agent is to give the Comptroller authority to pre­
vent any one acting iu the capacity of a patent agent, 
unless he is satisfied as to the agent's probity. The 
problem has been up for discussion on several previous 
occasions, and it SE'ems that even Lord Herschel's 
committee was unable to suggest any pract.i�al method 
fOI' efficaciously stamping out the abuse. T hE'schellle 
referred to is receiving the hE'arty support of the reg-
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istered patent agents in Great Britain, who are natu­
rally desirous of pl·ot.ecting their own reputation. An 
English cOl'l·espondent says: "The matter can be 
greatly assIsted by Amel'ican inventors if they are 
careful to intrust the securing of British patents only 
to responsible agents in this country." 

THE ANNUAL MEETING OF THE SOCIETY OF NAVAL 

ARC HITECTS AND MARINE ENGINEERS. 

The annual weeting of the Society of Naval Archi­
tects and Marine Engineers was helll last week at the 
Engineers' Club, 12 West 31st Street, in th is city, under 
the presidency of .Mr. Clement A. GI·iscom. In his 
opening address the President referrE'd to the present 
year as having been the most prosperous in shipbuild­
ing in the United States since the outbreak of the Civil 
War, and he expressed his conviction that the coming 
century would witness a development which would 
be fully equal to the high hopes of the members 
of the Society when it was founded. During the fiscal 
year which ended in June last, eigh ty steel steam vessE'ls 
of 168,000 gross tons were built in the United States. The 
significance of these figures was best understood by a 
comparison with the recoru of the previous-nine years, 
during which the United States built only 575,000 gross 
tons of the same types of vessels. All the shipyards 
have been busy, every large plant has increased its 
capacit.y, and several new yards have -been established 
and equipped for the construction of the latest mer­
chant and war vessels. The president was followed by 
Charles H. Cramp, of Philadelphia, who read a paper 
on the performance of the Russian cruiser "·Variag." 
The excellence of design and construction was proved, 
he said, by thE' fact that over a 10-knot course, with 
18,000 indicated horse power, the vessel maintained a 
speed of 24 knots, while with 16.000 indicated horse 
power it ltJaintained a speed of 23� knots for twelve 
consecutive hours. 

Naval Constructor D. W. Taylor read a valuable 
paper dE'scribing the model basin in use at the Wash­
ington Navy Yard. Referring to the designs for our 
five new battleships, and the fact that the limitations 
of draft imposed rendered the problem of securing 
adequate speed proportionately difficult, he said that 
the navy was to be congratulated tbat it was in posses­
sion of such a thoroughly equipped testing basin, the 
existence or which was due to thE! persistent efforts of 
the BurE'au of Construction and Repail·. Naval Con­
structor Wood ward described at length the tests of 
elect-rical plants Oil the battleships ,. Kearsarge" and 
.. Kentucky." It seems that the wain turrets were 
turned from extreme starboard to E'xtreme port in 53'4 
seconds, and that the full charge for the 13-inch gUll 
was hoisted and lowered' between the handling room 
and the gun electrically fifty consecutive times at the 
rate of one round trip per minute. BE'sides the mem­
bers present there were a number of foreign guests, 
including Lieutenant-Commander de Faranand, of the 
French Navy; Lieutenant-Commander Von Rebeur 
Paschwitz, of the German Navy; Oaptain Stchensno-· 
vitch, of the Imperial Russian Navy, and others. 

III subsequent issues of the SUPPLEMENT we hope 
to reproduee in full some of the papers. 

• • • 

CLOSE OF THE PARIS EXPOSITION. 

The 12th of November, the last day of the Exposi­
tion, was marred by a cold drizzling rain, which kept 
the attendance down. The price of, tickets dropped 
until five could be purchased for one cent, and they 
were finally given away in considerable numbers. 
PI·omptly at midnight the lights were cut off, and a 

cannon on the first story of the Eiffel Tower announced 
the fOl·mal closing. The event was celebrated in the 
afternoon in the Chamber of Deputies. 

The offir,ial statistics show that the Exposition was a 
success, 50,000,000 persons having passed through its 
gates, against 25,121,975 persons in 1889. In the latter 
Exposition British and Belgian visitors headed the 
list as regards nuinbers, but this year the Ger1l!ans 
came first and the Belgians second. Americans also 
formed a very noticE'able contingent. The record day 
for attendance in 1900 was 600;'000, as against 335,377 in 
1889. The total cost of the Exposition just closed was 
somewhere between $40,000,000 and $60,000,000; the 
exact alllount will not probably be known for some 
timE'. It is believed that this enormous sum has been 
returned indirectly in the increase of the treasury re 
ceipts, in the surplus of Parisian octroi duties, in 
the monuments rE'maining to the state or the city. and 
in the quays, bridges. and improved transportation 
facilities left by the Exposition. 

The work of removing the exhibits began at once, 
and as soon as possible the buildings will be demol­
ished, so the unsightly wreck at Jackson Park after 
our own fair of 1893 will not be repeated. No vestige 
of the Exposition will be left except the great hot­
houses on the north bank of the Seine and the Art 
Palaces. Many of the buildin gs, owing to poor con­
struction, WE're already in bad condition on the day of 
closing. The nineteenth century has been a century 
of expositions, ·ten having been held in the last fifty 
years. 
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