
tomary amount of journeys and supplied the usual 
amount of honey, she conscientiously laid her egg 
and closed up the empty cell. 

A detail of her work shows its absolutely auto­
matic character. When the bee brings provisions 
to add to the stock it has already collected she carries 
both honey and pollen; in order to deliver these she 
begllls by going head first into the cell and disgorging 
the honey; then, coming out, she turns around and 
backs into the cell, and brushes and scrapes off with 
her hind legs the pollen, quantities of which adhere 
to the hairs that grow upon the under surface of her 
body. If, after the honey has been discharged, the 
bee is interrupted in her work, induced to get upon 
a straw and then removed a short distance, she re­
turns as soon as she can to complete her task; but 
instead of going on with the performance at the point 
where the interruption occurred, she begins the series 
all over again, entering the cell (at least partially) 
head first, although she now has no honey to deliver; 
and having spent the time and gone through all the 
motions required by this ceremony, she comes out, 
turns around and adds the pollen_ 

These are, of course, but a very few of the instances 
where instinct, or the reflex actions often called in­
stinct. prove inadequate to accomplish the purpose of 
their existence. 

It is quite common to speak of the intelligence of 
insects, but it really seems, in the light of recent 
scientific investigations, almost as correct to speak 
of the intelligence of a watch. Iriseds doubtless ac­
complish wonderful results, but such results seem to 
be effected (as are the equally wonderful adaptations 
of means to an end by the vital organs in our own 
bodies) by automatic, unconscious, and unintelligent 
obedience to internal or external stimuli. 

• I .... 

EngineerIng Notes. 

From London comes the news that Mr. Drummond, 
the engineer of the London and Southwestern Rail­
way, has succeeded in applying the water-tube boiler 
to locomotives of his line. So eminently successful 
were the trials that it has been decided to use water­
tube in place of fire-tube boilers. A Times corre­
spondent states that in a journey from London to 
Sailsbury a water-tube engine, drawing twelve cars, 
finished the trip without any difficulty whatever and 
without any priming. The coal consumption is said 
to have been less than 29 pounds to the mile. 

A writer in Nature points out the advantage that 
would be gained by the use of magnetic iron ore as a 
material for concrete blocks. He points out that if 

magnetite is used instead of ordinary rock in the 
shape of fragments, and magnetic sand or ilmenite 
sand instead of common sea sand, concrete blocks can 
be obtained which have all the strength of the ordinary 
concrete blocks, and which weigh, when immersed in 
water, exactly twice as much as the ordinary blocks. 
Such an increase in weight makes the magnetic blocks 
far superior as regards resistance to the waves. Work 
constructed with magnetic blocks will stand when 
other work will be destroyed. 

The president of the British Board of Trade has just 
issued the new rules for the prevention of accidents 
to railway employes. An English correspondent ob­
serves that the action is somewhat belated, consider­
ing that it is two years since the Automatic Couplings 
Act was passed. It seems incredible that more lives 
are sacrificed each year on the railways than the total 
casualty list of eight of the biggest battles in the 
Transvaal. By the new rules the use of the pole for 
coupling and uncoupling purposes will cease at the 
end of this year, and all new wagons will be fitted 
with brake levers, while within a period of ten years 
the old rolling stock will be similarly improved. 

For many years the steam engine was a machine 
of low rotational velocities, the piston speed aver­
aging two hundred and fifty to three hundred feet 
per minute only, and this was due chiefly to inade­
quate machine tools and shop facilities wh,ich would 
not turn out work sufficiently true to allow higher 
piston speeds. For instance, bearings were not round 
and plane surfaces were not true; as a result, tile 
�ear and friction were great and shafts heated and 
C)lt. After better work was done the speeds were 
increased, so that now it is not unusual to find engines 
running at three times the speed of twenty-five years 
ago. One great' obstacle then was the wear of details, 
but the improvement in mechanical construction has 
been so great that there is actually less wear at high 
piston speeds than was the case when low speeds 
were used. One high-speed engine that had been in 
constant use for 1,560 days, thirteen hours daily, was 
lately examined, with the following results as to 
wear: Journals generally, from 0.002 to 0.007; con­
necting rod brasses in crown, 0.02; crosshead pin, 
greatest wear in one part, 0.002; eccentrics, no wear. 
Another engine of a different make was examined 
after three years' constant use daily, and was in such 
goou condition that it was connected up and started 
again without any repairs whatever. 
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SIMPLE AND INTERESTING INVENTIONS. 

TOOL FOR CENTERING DRILLs.-In marking the center 
of a holt) to be drilled with a center-punch, the metal 

is often chalked to describe the 
circle. Since this circle is likely 
to be rubbed out, a number of 
points are pricked with a punch 
in the material along the circle. 
The marking of the points is a 
work of great precision; it re­
quires accuracy and fine workman­
ship. Lewis Williams of Johns­
town, Pa., has invented a tool by 
which centering can be more rapid­
ly and accurately accomplished. A 
center-punch forms the axis of the 
handle of the tool, and is mounted 
to rotate. A socket is secured to 
the punch by a setscrew and has 
a rigid arm to which a bar is 

TOOL FOR CENTERING 

pivoted, carrying a 
center point. The bar 
and arm are clamped 
in adjustable relation. 
It is obvious that the 
two points can be 
brought to any dis-DRILLS. 
tance within the lim-

its of adjustment, and that the centering point can be 
applied to prick the center. The center-punch can 
then be swung around on the center-point as a center 
and tapped with a hammer to make an indentation. 

CLAMP.-The ordinary carpenter's clamp has the de­
fect that it cannot be adjusted to any desired angle. 
Hans Jorgensen, of Chicago, overcomes this defect by 
using right and left threaded handscrews. The jaws 

CARPENTER'S CLAMP. 

are bored laterally to receive short pieces of shafting, 
each of which is bored to receive the right and left 
threaded hands crews. By means of this construction 
the jaws can be set at almost any desired angle to each 
other, thereby obviating the necessity of using addi­
tional plugs in connection with the parts to be clamped. 

SWORD-PISToL.-Domenic A. Ricco, of Long Island 
City, N. Y., has combined a sword and a revolver in 
such a manner that one handle serves for both. Hence 
either weapon can be used without changing the grip. 
First the revolver can be brought into use until all the 
cartridges have been fired, and then the weapon can be 
used as a sword or cutlass. 

LAWN-SPRINKLER.-Among recent interesting inven­
tions is a lawn-sprinkler for which a patent has been 
granted to A. Vandervoort, of Belleville, Canada. The 
nozzle of the sprinkler is automatically swung through 
a horizontal orbit and is at the same time slowly moved 
up and down, through a vertical arc, thereby largely 
increasing the area of lawn affected by the sprinkler. 
A flexible tube connects the nozzle to a rotating plug 
slowly driven, through gear connection, by a water­
motor wheel. A thread formed on this plug engages 
and rotates a worm wheel. The nozzle is connected 
to cranks on the shaft of this worm wheel, thereby 
receiving its vertical movement. The speed at which 
the sprinkler operates is governed by regulating the 
amount of water used for turning the motor wheel. 
',The base is provided with brace-arms to prevent the 
sprinkler from tip.ping under the pressure of the stream 
of water. 

••••• 

The Inventor'" Institute. 

Our contemporary The Electrical Age publishes a 
letter from "An Old Inventor," which calls attention 
to a matter of sufficient importance to enlist the sym­
pathies and active co-operation of everyone interested 
in engineering. 

The letter very truly states that most inventors 
are men without means to construct their machines, 
and suggests that one of the greatest needs of the 
present day is the establishment of an institution for 

the assistance of inventors. If a model shop could be­
established on a self-endowed basis, the writer believes· 
that men of science could easily be prevailed upon to 
act as governors and pass upon the inventions sub­
mitted to them. Just how great the scope of such an 
institution would be, could be determined only by expe­
rience. It goes without saying that, by helping ttl!! _ 1-

vento-r, science in almost every branch would be r"o­
idly advanced. 

••• I • 

The qualities an Inventor Mu,;t Possess. 

There is no puysuit more fascinating than that of an 
inventor, writes Emil Berliner in the Saturday Evening 
Post. The inventor is privileged to dip into every 
calling. If he has the right sort of mind, it is not at 
all essential that he understand everything connected 
with the art with which he desires to make himself 
familiar. He need only take that particular corner 
wherein the problem that he is after lies, and work it 
thoroughly. But thorough the work must be. He must 

SWORD-PISTOL. 

have more than the patience of Job, more than the­
perseverance of the beaver, more than the industry of 
the bee. He must work hard, and be content to worl� 
for months at a time without making any apparent 
progress. He must be content to travel over the same· 
fiel': again and again and again, indefatigably. That is 
the secret of the inventor's success-never-ending ap­
plication. The idea that an inventor is necessarily a 
genius is entirely fallacious. Genius for invention is, 
merely the capacity for concentration and for work. 
Given these qualities, and a power of close observa­
tion, and you have the make-up of a successful inven­
tor. He need be no learned scientist, and yet he may 
be able to work up most valuable inventions in many 
sciences. He need be no perfectly trained electrician, 
and yet he may be able to work up a valuable electrical 
appliance. But always he must be prepared to take' 
advantage of new phenomena, and to know all about 

LAWN -SPRINKLER. 

the field in which they lie. Many of our most impor­
tant inventions are the result not so much of deep­
knowledge .as of the power of observation and the 
ability to appreciate the possibilities of phenomena 
that the less observing would pass by without seeing. 
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