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tained outaide of achools. What they havegaiued in the
schools is the ability to better think for theniselves and better
appreciate aud weigh the experience that must coine later, sud
this ability is worth ail the tume snd liard work it lias cosý.
Work alone makes the really gond enginear ; .but if a man
has to waste lis tuae in picking up in twenty years or more of
self-tuition wliat lie miglit have gained in a four or five years'
course of tedlinical training, wheu his brain was yat young and
receptive, he wili rareiy pass beyon I the.middle stage ef pro.
fessionai raDk.

PHENOMENAL FRICTION.

IBY JOHN H. COOPER.*

Wlieu making experimants during the mouth of February,
1891, with the Thuraton railroad testing machine, I noticed
the.ease witli whicli the axia box could ha made te alida
lougitudinally uipon the éxle when the saine was in motion.

The severai boxes tried liad about tourteau square inches of
surface in contact with the axie ; they were varieusly leaded,
with weight freni 262 pounds upwards, sud the axIe was run-
niug at speeds varying from 160 te 400 ravolutions par minute.

One box could ha moved by a pressure ef eue ounce when
the axla was running, but required thirty-twe pouuds te move
it when tha axIa was atili.

Anether box wvas moead by feur ounces with motion, but
required ferty pounds witliout motion of tlie axle.

A tliird box under cousiderable pressure could ' be -rnýved
readily by a pull et six ounces, but fitty pounds would net
start it wheu the axIe was still, and, iudeed, on trial, ail the
muscular force 1 ceuld appiy te it by my handa, with my
foot against tlie machine, failed te start it.

A spring balance was used in thesa exparimeuts, for puiliug
the box in a lina parallel te the axie.

Mare we ernploy forces auvwhere, freni 160 te eue, up te
perhapa 1,000 te eue, for moving the'sama body, under the
saine load sud conditions, axcept that of the ravolviug.:er
standing shaft beneath it.

This phenomenon ef friction proved a marvel te ail wlio
wituessed it. The temptation was great te theorize upon the
extraordinary performance, but ne thaory was offéred in ox-
planation of it. A practical suggestion was made, howaver,
in refarence te planer-bed motions, sud the like, which drag
50 heavily upon their flxed ways. If, as then proposed, re-
volviug shafts were placad in the bed-ways, sud the tabla
fltted te them, a pound pressure would move the table snd its
load back sud forth ou the revolving ways, wliare 1,000
pounds or more would be raquired te do this ivork ripon
the usual fixed V's of planera, as they are geuerally built.

Numarous applications of this principle will readily suggast
themsélves te the inganions reader, when cousidaring the
naces8ity sud the diffioultias of moviug dead loads, aspaci-
ally where esse sud celerity of the movament niay ba requirad.

To tlie writer, this unique action, as if the loaded box
wara floating, Ivas au instructive object lasson in meuhanica.

INVENTORS 0F PERPETUAL MOTION MACHINES.

Soe of the moý,t inganions sud persistent men ara Iaboring
ou the liopeleas task of davising perpetual motion appliauces.
Our educationial systam is in mauny respects responsible for se
ruuch mental auergy being wasted upon fallacies. If uatural
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'philosophy and elementary mechanica received the attentio n
in cotumon schools that thoir importance demands, there
would be fewer per8ons pesteriing their frienda to supply fnnds
for the development of apparatus intended to cheat 'nature's
laws. Ignorance of the laws of nature is, no doubt, respon-
sible, for the majority of perpetual motion devotees, yet some
men Who are woll educated bacome pursuers of the chimera.
IL is frequently difficuit to uuderstaiid the mechanical fallacies
that craep over what are otherwise bright intellects. Etec.
tricity saams to be daceiving many men and Ieading theni jute
the belief that by means of this mysterious force more power
can be received than what is given. Since the electrie light.
ing and alactric transmission of power ara began, there has
been a great increase, in the applications te the Patent Office
for protection of what are electrical perpetual motion machines.
For years the Patent Office inconje was considerabiy
augnented annually by the receipt of fees from inventors of
perpatual motion miachinaes, but no fees are now accepted from
men worldng on that kind of apparatus. A printed circular is
sent to applicauts saying that nothing short of a working
mode ivould be received, and as the inventor neyer gets a
modal of this kind to work, he can do no more with the Patent
Office. A correspondent of the St. Louis Olobe-Democrat
givas particulars of some curions recent perpettial motion cases.
Mr. Keely has a good many imitators in a imaîl way. A few
months ago a New York iawyar went to Washington with
parts of a machine, and had quite a controversy with the office
bacausa the patent was refused. lie insisted that hie had seen
the machine in operation, that it was ruuing day after day,
sud keeping a cider press going to boot. Thare was no de-
viiting from the rule. The lawyer went back te, New York,
saying that hie would produce the machine. He waa not seen
again until the ceuten niai calabration lately, when hie re-
minded the examiner of the case and told him how hae had
been fooled. At the time of making application the Iawyer
raally believed that his client hid discovarad the long-sought
prineipie. But when hie got back to New York and told that
the patent had been refused, the client coufassed. The par.
petual motion was no motion at ail. Power was coi'cealed in
the eider press. It rau the press, sud the press mnade the par.
petuai motion machine go too. Tha invautor had been
charging 10 cents admission to see perpetual motion. lie had
fooled the public and his lawyer, and ha liopad to ulip thtGagh
a claim. -National Car. and Locomotive Builder.

THE SYSTEM 0F MlLITARY DOVE. COTES 'IN-

EUROPE.*

France. -The history of the aerial postal service and of the
carrier pigeons of the siege of Paris lias beau thoronghly
writteu, and is se weil known that it is useless te recapitulate
it in this pliace. IL will suffica to say that sixty-four balloons
crossed the Prnssian hunes during the war of 1870-1871, carry.
iug with themn 360 pigeons, 302 of which were afterward sent
back to Paris, duriug a terrible winter, without previons train-
[ng, and trom loc.ilities often situated at a distance of over
120 miles. Despite the shooting at them by the ene'my, U8 re-
turned to their cotes, 75 of tham carrying microscopie dee
patches. They thus introduced into the capital 1 5 0 é00 0 officiai
despatches and a million private onas raduced by photo-miéro.
graphie processes. The whola, printed in ordinary charactersi,
wonld have formed a library cf 500 volumes. One of thesi
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