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« Lod Save the Queen,” everyone expressing themselves as hav-
Ing spent gginost enjoyable evening.

Durmg the evemng the proceedings were enlivened by some
excellent songs by Mr. D, Robertson, Mr. Bowes, Mr. Bell, Mr.
McDonald, Mr. R. Mackic, and a laughable recitation by Mr.
Chapman,

Yours truly,
“SareTy.)

a———————————————

THE MECHANICAL PRINCIPLES OF WORK.

iR first of what 15 expected will be a senies of very mteresng lectures
was gaven by Mr. John Galt, C. F., on Fuilay evenng, March 27th, m.lhc
rooms of the Inventors' and Patentees’ Association, Public Library Building,
‘Toronto. The subjects treated of v -re the mechanical principles of work,
and the expansion of steam.  Mr.  i.. Edkins, Pres‘dent of the Socicty of
Sttionary Engineers, under whose auspices the lecture was held, cccupied
the chair.  ‘The meeting was largely attended.

Mr. Galt smd 1t was a source of great pleasure to see an audience coms-
posed of practical men take so mand st an nterest in something that was
aut satended o be a formal lecture, but a sunple talk on scientific matters,
Ihe large audicnce present was sufficient to shaw the need of institutions
for practical training. for evening schools to fmpart scientific knowledge
which would be useful in the various trades. There were certain sciences
that bore more directly upon cach branch of trade, and the knowledge of
them enabled n man to rise higher than a mere hewer of wood and drawer
of water. To supply ts want was recognized as an important part of the
wlucational systems of England and the United States.  Large sums were
spent annually to give suentific instruction. When a boy lIeft the pubhe
«hool he was merely on the threshhold of knowledge. There was an
aching void between the public school and the University The ordinary
student could not step from one to the other,  What was needed to supply
the pressing want of the day was the missing link between the public
schools and the Umiversity,  He supposed all were aware that an agitation
\n this direction had lung been going on in Toronto. It was pleusing to
nnow that at last there was a prospect of obtarung the much needed work-
gmen's technieal school.  This was important from a national as well as
a local standpoint.  What the working classes wanted was #.fair share of
the public moneys spent on their behalf, They had only to make the
demand, and it mast be recogmzed.

Passing on to the subject of the evening. Mr. Galt said he did not intend
to read a sermon.  He proposed to give a practical talk upon the prinaiples
ot mechanics as applied to work.  To the nund wurk suggested sumething
that was moving, thercfore work was synonamous with motion,  Work was
active, not passive. A wall might support a great weight, and was an
evidence of force without motion. Work was force in motion ; 10 analyze
force was a very diflicult thing. Matter was cndowed with this inherent
principle.  What causes motion must be defined as force.  Asinallsciences,
1t was here necessary that force shoul? be reduced tosome form of measure-
ment.  Every saience had some typical instrument for ineasunng purposes.
Astronomy had the divided circle.  Chemustry had the balance.  Heat was
deternuned by the thermometer.  So, also, the whole system of mechanical
punuples of work nught be symbolized by a foot rule, sct of weights and a
clock. The rule determined distances, the weights gave the pressure, and
the ddock mecasured the time.  One of these units of measurement did not
mean anything. 1fhe held up his hand and said ** one™ it would mean
nottung . if he said **one pound,’ thereby comiming two of the units of
measurcment, he at the same tume gave a notion of work.  All quantities
n mechanics might be expressed 10 terms of umits dersved from the funda-
mental units of lengih, mass and time.  The unit for length was one foot.
the unit for mass was one pound, and the unit for ume was one nunute.
From these three fundamental units were deduced the gallon mcasure
and the cubic foot.  Work is measured by the product of the existing force
and the distance through which it is overcome. Whenever there was
motion there must be something to produce it.  The simplest conception
of work is lifting against the force of gravity. The standard of wotk was
the lifting of a pound weight onc foot high, The question of time did not
cnter into this, hut was connected with the question of power of the rate of
doing work. Foot pound being the standard of work, alt calculations were
made upon that basis. Thus to raisc ten pounds two fect, was cqual to
rusing twenty pounds one foot. Work done in this way was overconting
the attraction of the carth at that point.  Work was also done when two
magnets were drawn asunder, or when a spnag or clectric cord was drawn
val.  Work baing simply force in motiun, it was only necessary to multiply
the wcight in pounds with the distance in fect trasersed tu get the work done.

The next point was to distinguish between work and powes  The intro
duction of the unit of time inio the calculation enabies the scientist to
calculate the power of a force. The tenn **power™ meant the rac of
doing work. It was very impontant to fully undersiand this definition.
‘Take any quantity of work that was doncin onc minute, andaif the same
quantity were donc 1n two minutes, the time of doing it baing double.
would only require half the power to doit.  Rate of work, thercfure, was
Tuamity performed in some given interval of time,  The standard of powet
which had been genenally adopted was called horse power. One horse
power consisted in lifting 33.000 pounds onc foot in onc minute, or 1,980,000
foot pounds per hour. It never was suppostd to be able to do one-tenth of
this amount of work, From a swift footed race horsc 10a heavy drmaft,
the prodoct of their ‘speed into the resistance overcame is A measurable

quantity representing 33,000 foot pounds per minute. By means of o lever
man could often best exert his power, but as the old proverb went, - What
was gained in power was lost in speed.”  “To gain power meant that it was
possible to move a heavy weight by a small foree, provided one loses time
by doing it very slowly, This was illustrted by the mechanical principle
of the wheel and axte, also by the reduphcation of pulleys as founid m pulley
blocks. Where by any contrivance a man moved a great weight by a
small force, the difference between the weight and the force was compen.
sated for by the loss of time, It was impossible to increase power. No
matter what mechanism was resorted to, there would be a loss of time in
proportion to the power gnined.  If this simple fundamental principle were
well known, much loss of inventive energy might beavoided. The doctnne
of the conservition of energy was not very well understood; if it were
there would be fewer attemipts to fnvent perpetual motion, or to devise
means for increasing power. ‘The conservation of cnergy was as well
demonstrated as the indestructibility of matier.  ‘The all-wise Creator had
endowed all matier with energy, and it could never be destroyed, ‘ihe
energy which was utilized in the water fall was the same energy which pro-
pelied the steam engine.

Passing on to the expansion of steam the speaker explained the theory of
expansion in the cylinder according to the parabolic eurve  The power of
an engine was calculated by the average pressure multiplied by the number
of inches which gave the foot pounds, and this was multiplied by the feet
travelled by the piston in a minute. From this the horse power was
obtained, as already explained.

At the conclusion a hearty vote of thanks was temdered to Mr. Galt, Mr,
Edward Meek and Dr Wm  Fall speaking very highly of the lecture,
They expressed the hope that there would be other lectures and that they
would be equally successtul.

Since delivenng his lecture, Mr. Galt has reewved the following letter of
enquiry, the reply to which 1s appended .

219 Ciivren St., TYoronTo, March 28, 1891,

Sik, ~Re H P, of steam engine, 1 am the party who miised the question
of rate of spced of horse. A H. P, is defined as« power that can lift or
rause 33,000 1bs. 1 ft. ugh 1n onc minute, but the same horse power may
lift 30,000 lbs. the same height in the same time exerung less power.  1hen
it becomes necessaty to limit or define the rate of speed of horse.  1f the
rate of speed of horse is not taken into account, why take speed of engine
into account? You cannot compare superficial ft. with cubic fi. If the
three units of the one are taken, the same units of the other must of neces.
sity be taken in order to compare them.  Watt defines a H. P. as a power
that could lift 33,000 lbs, 1 fi. in one wminute travelling at the rate of 220 fi.
per. minute, which is the rate of travel in cstimates of horses on public
works, {. e., railroads, canais, ectc.

With due respect 1 write this, 50 that of pussible that 1 uay auhe smyselt
clearly understood.
Yours truly,

D. A. Ross,
C. & M. E.

TORONTO, ONT., 30th March, 1891,
D. A. Ross, Esq., City.

Sir,—You are still in error, friend, and likely to remain so until you fully
and clearly comprehend that the standand horse power is the rate of dong
wotk equal 10 33,000 ft. Ihs. per minute. Any force moving any distance
1n overcoming resistance and producing motion, the product of which for
one mnute will give 33,000 umits of work, must be taken 10 equal and repre-
sent a standard horse power.  If 40,0001bs. 13 1o be raised by a horse power,

. 823
it mustbe doneat the rate of .825 of a ft. per munute, for 12000% T35 HLP.

Your contention s to the usunl rate of speed by canal horses may for
argument’s sake be taken as correct, but your deduction is wrong, because
33.000 ;220 =1 ?o. as representing the force excrted by horse 50 as to give
in onc minute of time the proper standard, viz., 220 t. x 150 lbs. = 33,000
ft. ibs. =one horse power  Notice that the speed of horse has everything to
do with the force exerted, but nottung whatever to do with the result.
Greater speed & lever force=slower s x greatet force=constant « an-
tity of work in given time = 33,000 fi. 1bs. per minute = 1 horse power.

The speed ot the horse, thercfore, is only onc clenient in the calculation.
The speerd assumed, however, 1s a very good example wn practice, viz.,
220 {t. per minute, or 23 miles per hour.

I hope these simple explanations will put my fricnd right.

Yours truly,
J. Gaur,

Prof. Silvanus Thompson says of Mitis metal i lus recent lectures on
**Magnets,” that be has found it far superior to ordinary cast iron, and not
much inferior to wrought iron, for electro-magnets. It is well known that
the ficld magnets of dynamos and motors arc made to certain forms, mainly
to avoid expensive forgings on the one hand or snfenor results vn . cast iron
on the vthai.  In must cases a compromise 1s made by using good wrought
iun for the stiaght cutes and castirun fut the pole freces, the fatter involve
ing difficult work, if furged vut of wrought wun.

Experiments were feeently made by the Manchester Steam Users Associa.
tion to determinc the cffect of showering cold fecd water on red-hot furnace
crowns. The boiler used for the purpose was of the Lancashire type. with
plane furnace flues and single-rivetted lap joints not strengthened by flanged
scams or cnairchng nng. 1t was found that.the introduction of the cold
feed did a0t lead to an exples:on, even when the crown sheet was reddhot ¢
but that, on the contrary, it was often followed by an actual Jminution in
steam pressure.  The Locomorswe, sefanng to the test, says.  We should
not tecommend the introduction of cold feed.water at such a umie, however,
because it is likely that the consequent sudden chilling of the plates might,
under some circumstances, produce strdins in the shell that would hasten
the failure of the crown-sheet, or of some of the tubes, so that the attendant
might be sealded.
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