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The various possible systems are in part as follows :

Steam engine drving shafting by geanng, spur or
bevel.

Steam engine drwving shaftinge by belts or ropes.

Steam engine driving electric generutor transmutting
power over a plant with but few, i any, belts or gear
drives.

Steam engnne driving  compressor of wir and trans-
mitting power in pipes over a plant to many forms of
tools and lilts.

Gas engines transmitting power by belt or otherwane.

Central gay generating plan distributing gas over a
a plant o pipes to many engines of small vmts.

Every engineer or tactory manager has s own
ideas about these methods, and 1 dare say every one
15 much in the right as to his own particular case, in
regard to which he s necessanly well informed.  No
one of the methods 1s best for all cases.  kach par-
ticular one must be studied carefully. Conditions are
also changmg rapidly, what may be best one decade
may not be best the next  How rapud this change v s
well ilsustrated by the following quotation from a most
eminent engineer, made s recentty as 1807, Wilham
Fairbaien.  In discusw , transmssion, he sud, 1 part
referring to belt drive, at that iime new and mostly used
mn Amernica, while the gear drive was almost umversal
in Europe, **the advantages of straps ( belts ) are the
smootliness and nmselessness of the motion, thewr dis-
advantages are cumbrousness, the expense of thew
renewal and necessity ot frequent repars. They are
inapplicable where the motion must be 1 a constant
raiio, because, as the straps wear sluck, they teand to
shp over the pulleys and thus lose time.”

How little tuese thingy seem to bother us now, and
how few gears there ard as compared with belts, not-
withstanding the faults of the belts, as expressed by
Mr. Fairbarrn. It as almost usceless, st seems to me, to
talk on such subjects as these, nasmuch as what one
says becomes obsolete so soon.  Aft one can do s to
act quickly m establisiing a plant ; take that which is
most applicable at the ume, and charge off each year
enough from the machine account to buy all new in
ten years at the longest. Above all things, in laying
out a plant, no matter how small, do not proceed by
rule of thumb, but think the entire arrangement out
and plan it to scale on paper, determquning the speed and
position of every shaft and pulley ; providing for every-
thing beforehand. By other methods much work is
repeated, and never as well done as it it might be.

The most lively discussion has always followed when
the quesuion of electric transmission has come vp for
consideration in all our engincering socicties.  Its ex-
clusive use is advocated by some. By others 1t 1s
absolutely condemned. The intermediate course wall
be the fini} onc adopted. For certain work it 1s -
comparable. For example, the large pnoung presses
of to-day may be better mampulated by separate motor
than by belt dnve from main shaft. Entire independ-
cace of speed, reverse, repeated trials of the pnnt,
stopping aad starting, and finally the cleanhness, make
the motor dnve directly connected, almost essential.
The government printing office at Washington has ma-
terally reduced the expense and increased the product
by the adopuon of the motor drive throughout the
place.

Al machines served by overhead cranes shoutd be
motor driven so that the crane shall not meet the :inter-
ference of belts. The printing press 1s one of these.
All shops where groups of machines are run mdepend-
ently of other groups should be equipped with motors
for cach group. As a rule it 1s well to cquip all heavy
machine tools with independent motors, inasmuch as
such tools stand idle much of the time. The plants
cotton and woollen mills nced not be equipped with
motors, unless perhaps, certain floors and departments
are ofien run alonc or are frequently shut down when
the remainder of the mill 1s 1n operation.  Anything that
will do away with hcavy and loug belts will prove a
commercial advantage. Oac case that came lo my
knowledge was a long belt that drove machinery in
another building and around a comer. Some thirty
horse-power was consumed in driving the other de-
partment. A separate motor was installed for a tnal.
A ten horse-power motor did the work and consumed
only about six horse-power doing it.  The trial became
a permanent fixture.

How far to carry the idea s hard to delenmine.
The first cost may be heavy, and yet such savings
result that this costis wiped outin a year.  Lonvemience
in a shop, rather than the cost of the motor or the
power 1@ run i, 1 most often the determining factor.
Assuming that by introdouing clecisic molors generally
throughout a shop, the ¢ost of all things <ounsidered
were the same, s quile possible to smagine such
conditions that aacreascd comvenience would save 50°,
of the cnst of the produci.  Fust cost and power smght
be disregarded under thesc conditons. Every case
should be carefully conwidered by onc fanuhar with all
the conditions.  If 1 doubt, a few motors should be
tned, but nothing under five horse-power unmits should
be used cxcept o rare cases. The smaller units are
expenstne and nol efficient, and madhines <shounld be
grouped to get the fve horae-power.  Below two hore-
power the electne motor s ant cofficient.

Competent and careful mvestigators have repeatedly
found the losses of transmewon due to drving or
transmission devices to vary from 3 per cent. to 9o per
cent. of the total power consumed. Here, then, in

theso days ol small margins and close competition is
the chance to save an anuuity that wall amount toa falr
profit 1n most cases. The question of using copper or
aluminum for transmisssion purposes is one worthy of
consideration.  In the case of a 9 milv transmission
plant 1n my state, aluminum has been used. At the
time of mstallation copper was seling at 17 cents per
pound, and alununum at 4t cents, yet the reduced
weight ot the latter made it the chieaper of the two.
The average loss of transnussion for the cotton mitl and
flax mill 1» 6o per cent., aad for the woollen mill yo per
cent. In heavy iron workmng plants the loss is about
15 per cent.  In any small mil or workshop the matter
of friction 19 of the greatest importance, and, if I am
not greatly mistaken, it is 1n the small mil 1hat one
generally finds the greatest neglect in such matters.,
In the large orgamzations such things are in the hands
of some particular person, whereas in the small mill it
18 N0 one's businesy, and 18 neglected, Frictidn in
aulls 18 subjecs to great vanatons, Probibly half the
fricuon an the small millis caused by lubricared surfaces.
A change in temperature with amproper lubricants,
such as heavy ammal oils, may increase or dimimish
friction 10 & considerable extent. Prof. Thurston esti-
mates the lnction of shafung 1n general, including the
towf belts and bearings, and varymg wiih the size and
load, at from 33 horse power to 1.5 horse-power per
100 fect.  Prot. Benjaaun, by careful vestigation in
many shops and with every precaution for practical and
at the same time accurate results, found that in six
machine shops, where heavy machine work was done,
an average of 62.3 per cent. of the power produced was
used 1n daviog the shafting alone. In one case it was
8o per ceat. This was explained by the fact that the
shafting had to be built large cnough for tools that are
often ulle, and necessanly the shafung must be kept
renmng. In this item the tension of belts is a serious
matter. A belt should be just tight envugh to do sts
maximum work. Many beits, if not most of them, are
much tighter than is necessary. No easy means is at
hand to ascertain how tight a belt may be, and the belt
mechanic sets it firm and tight to make sure that it
shall not sitp. Thea when a wet day comes, a shop
full of moderately tight belts makes a heavy drain on
the coal pile. In this same investigation it was de-
termined that the busiest of tools was only in operation
80 per cent. of the tume, and the average 100! avout 33
per ceant. of the time. .

The argument has beca made by those opposed con-
stitutionally to nice work toward economy of any kind
that the power amounts to little or nothing in the cost
of a product. As a matter of fact the cost in percent-
age is small in machine shops, bewng from x}é%Pto 2%.
This scems small indeed when stated this way; but
looked at as an annuity it takes on another aspect.
Supposing for example the product costs a million per
year, one per ceat. means ten thousand dollars.

Another class of losses occurs in the bearings of the
machines themselves. It has been found by test with
motors, for the driving power, that printing presses,
and other heavy machine tools, consume twice the
power runmng idle that they should. lavestigation
disclosed the fact that the loss was in the bearingy, and
that they were very tightly adjusted. There 1s no
means ot telling how tight a beanng 1s when 1t 1s one
of many in a train; and had the machines in the cases
mentioned been belt dnven from a shaft, the friction
would have continued until heating occurred or until
the bearings wore loose. Again, to offset the argument
that power saving 18 in any casc only a smzll facto:,
we must consider that where there s friction there 1s
wear, and that cost of repairs is increased by frction.
This 1s a serious matter 1n the case ol line shafting
and counters. It means a mechanic at the worksmany
Sundays in the year, to overhaul beanngs and loose
pulleys. The following general principles have becn
faid down by Prof. Benjamia to save friction losses in
manufacturing establishments. There are none better
and I quote:

1. Usc pulleys of large diameter on counter shafts
and narrow fast running belts.

2. Use the best oil for the purpose, and enough
of it, catching the drip and purifying it for repeated
use.

3. Have everything oiled regularly, and do not de-
pend too much on cven the best of oiling devices.

4. Inspect line shafts to see if in line and will turn
casily.

Ncglected shafting, both in respect to alignment and
lubrication, is the causz of tremendous friction. Aany-
thing that will do away with both of these evils at once
deserves carnest consideration. A good so-called
** frictionless ” bearmng will do this, as lubnication is
practically unnccessary. and heavy pressures produced
by lack of alignment count but little.  More of this later.
Samucl Webber sub-divides the friction in a mill as
follows: To run loose pulleys and their belts, 10 per
cent. ; to run main shafting, 20 per cent.—the engine
stself takes but 6 per cent.  tle puts overtight belting
and consequent bending of shafting with resulting
heavy journal fricion as the chief cause of trans-
mussion losses. I think the average manager daes not
look at st in this light. Even this source of friction
may be avoided. If managers of factorics swould oaly
take the pams to measure their idle load once in a
while, they would find the wformation gained both
instructive and surprising. Compar- atively few doit.

Some noon lour, or some cvening at six o'clock,

turn off all work oa all machin.
engine 'indicates; it is son.
ginters can do if furnished
am sure you will ‘feel repaid
you will overhaul a considerab..
Is it not true that in almost bol
does not get heated, if it doi . 1 make-y §
it does not stop the mill and no' Wy Kivke s
is not much thought about it ? b
My cxperience tn such matee
shafts may be turned by hand
similar dimensions a bar stk raugh o
be used for a leverinorder to o,
test in these cases showed co«
one or two instances I have se.
shafting and waiting for Sunda
As a matter of general inte
ook up the origin of belte. ¢,
my mind that it was prehistor . | i firgt belt oz
seems to be in connection wili ‘e firg py g 3R
original method of stactingati vy frictigy. 4
ment or other string was wound  out g g (
and pulled as m spinning a o,
use of the belt in all the vart.. .
It is old, but it is good, and 1 4 .
shall ever drop it entirely, notw -1istand;
motors. The rope is newer o~ .omm&eﬁ] ’
It serves its purpose admirably « . s anefigien §
Careful experiment has shown 11,1 wheq we)
in each case, the efficiency of be' agd 10pe iy
cally the same. The rope has on. practical ag;
and that is, that the tension .y be exacy
trolled by tension pulley and weght, Of th‘c"
hand, the rope is not good for mal} powers,
necessary splicing and complic v won of maging
o count against it and practically bar the pup
size smaller than 3{ of an inch. A rope m
too small a pulley goes to pieces very fasy, an)
rope drive has suffered on account of this i
installing. ST
The following {figures give an «dea of the ol
relative size of rope and pully :
For a 1Y iach rope, diameter of pulley muy
feast 3 feet,

For a 14 inch rope, diameter of pulley mogt
least 4 feet. ;
For a 1% inch rope, diameter of pulley imast
least 5 feet. )

For a zinch rope diameter of pulley must beat
6 feet.

These pulleys and ropes will transmit .
per 100 revolutions per minute, S. 8, 11, 15 horsepg

An increase of 25 per cent. over these figaresi
sible when the bottom rope is the driver ind:y
proper conditions. The best speed 15 about’s, 3
per minute. Cotton-and manilla are equally good
viding long fibre cotton is obtained, and, ia any
the characie: of the splice is all important. ~

The comparative cfficiency of belt and rope; 25
termined at Lisle, France, by official investy
is- as foliows : -Power transmutied, 162 borsepon
taking efficicncy of rope at 100 (manilla) cotto
100.87 and leather belt 100.37. To all practical porg
this difference is nothing. o

As 1 have already emphasized, belt tensionise
important. [t is estimated that the pull of & belis,
rule, at least three times that necessary o tny
the power required. The velocity of bells shay
kept at the maximum possible pomt, and the most’
cient velocity is given at 3,000 to 5,000 feet pere:
Data on balts i3 to be found anywhere, and I o2
but little, as there are branches of my subject on’
there has been absolutely nothing wnitten or pudh

Mr. Souther spoke at considerable leagth o
subject of bearings and lubricants, advocating
greater use of the ball beanng and mueraf oils. -

D. H. Campbell is building a sash and dooc.§
at Kamlocps, B. C. .
Fleming & Company, of St. John, N. B, hare
nished three boilers for the box factory of Costa
Company, at that place. R

The new saw mill of Thackray & Ranlins, at'R
broke, Ont., made its first cut carly wn January,
few days ago was wrecked by a bouer explosion.

Knight & Smith, who operated 2 saw mill. at-
Fourth Chute, near Eganville, Ont., have &
partacrship, and the business will be «ontivoed by
Knight. .

J. McKercher, of Elko, B. C., has completeda o
mill fourteen miles from that place, on the Tise of
Crow's Nest Southern Railway. The mill hasa
aty of jo,000 feet per day, and will be operated '
and night on a contract for piling, bndge timber o
tzes for the Crow s Nest Southern Radway.

A meeting of the directors of the Manitoba T
Assoctation was held at Winnipeg on February 24
the president,Dr. Bryce,n the char A resolcte ®
passed cailing the attention of the Dominion: Fornd
Department to the desirability of reserving for fores
purpses all the region lying south of the maia fee
the Canadian Pacific Railway in the neighborbood
Aust n, Carberry, and Sewell, that s unsoiable’®
howesteading purposcs. It was deu ded (0 b3
annual meeting of the association i Widapeg
Tucsday, March 11th.



