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NOTICE TO MILLERS.
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DODGE PATENT WOOD SPLIT BELT PULLEY
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j pulley totransmit

9 25 to 60 per cent.
-~ more power with
i same belt than any

PRICES LOWER THAN ANY OTHER PULLEY MADE

E can furnish you
with the lightest,
strongest, and most
convenient pulley in
the world.
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When making alterations get our

Special Discount to the Nilling Trade.

) $-ARM PULLLY,
1,000 Split Belt Pulleys in stock. All ordinary orvders filled and shipped on day »eceived.
WRITE FOR CATALOGUE.

DODGE WO0O0D SPLIT PULLEY CO.,

- TOROINTO.

AT AN AN RSN AT ARSIV AN WA A RO AN A AR TN AN WW?’V]?’Z

VWWWWWWWWWWM £
Tue Latest axp Brst Invention ror Rouier MiLLine, (

3

I I g

2

4

—— AND —— §

» - SECOND BREAK ROLLS

These Breaks will take no more feed than they will properly reduce to middlings.

E

In placing our Climax Break Rolls before the public, we are satisfled that nothing has yet been introduced in the man-
ufacturing of flour that will be of so much benefit to any system of milling as the Climax Break. By it, we can produce
more purs middlings with two breaks than is produced in any long system miil on five. The principle applied does not
cut up the bran; it simply takes out the flour from the wheat in the form of pure middlings, leaving the bran broad and
easily cleaned. By its use the work of a mill is commenced right, and because of this there is no necessity of a lot of
machinery to handle the impurities which are made when the beginning is improperly done. What we ¢laim for our Climax
Break is that we make more patent flour, less low grade, broad flaky bran, and a savmg in power.

We have obtained lettecs patent in Canada, United States and Great Britain, covering this principle and its applica-
tion, and are now prepared to grant license for its use, on reasonable terms.

We aiso beg to call the attention of the public to our CLIMANX NOISELESS GEAR for Roller Mills, Electric
Motors, and any fast running machinery. We have mace arrangements with the owners of this patent, and we are now
prepared to flil any orders for the same. We guarantee it to be noiseless and durable. Many of the large mills in the
k United States are changing from the use of belts to the use of this gear. The reason for this is that it gives them a

positive motion with less friction.
oo s FOR FURTHER PARTICULARS APPLY TO :-—- - -

NN LN AN LN NN LN GO N AN AN 5

SN NN

J AMES JOINES & SOOIV,
ONTARID.

* 4
]

THOROLE,

LMM4MMAMMMMAMMMM

i
!
h
1
t
]
]
!
i
{




ELECTRICAL, MECHANICAL AND MILLING NEWS, July, 1890

55
- "l

N\ Ry Ny N

AT NS

AN T AT ST VA N NI N AN

1 ?f?‘.@_;'rwg‘-y P .\.[. R T4l

NOTIGE TO MILLERS.
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We take pleasure in informing the millers of Canada that
we have succeeded in making arrangements to
manufacture and sell the
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FOR THE DOMINION OF CANADA

At « large outlay of money, we have fitted wp onr works with SPECIAL f
MACHINERY jfor manuwfacturing these rolls, and are now prepered to  fill all |
orders with promptness and satisfaction. I

|
|

READ A FEW OF THE CLAIMS WE MAKE FOR THESE ROLLS :

SAVING IN POWER OF 20 TO 33 PER GENT. |
MORE EVENLY GRANULATED PRODUCT

HICHER PERGENTACE OF MIDDLINCS

REQUIRES LESS ATTENTION

MORE DURABLE, GHEAPER AND BETTER IN EVERY WAY.

For proof that the Cochrane Rolls do all we claim for them, write any of the
twelve Canadian millers who have already adopted them, and whose addresses will be |§
furnished on application.
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If you wish A NEW FLOUR MILL COMPLETE,
If you wish YOUR PRESENT MILL REMODELLED,
If you wish THE BEST ROLLS AND THE BEST MILL IN THE WORLD,

Write us for plans and estimates,

‘Hercules Manufacturing Co
; PETROLEA, - ONTARIO.
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SDYVERTISEMKNTS,
Wliertising tates sent promptly on application. Orders for advertising
aid reac b this office aot later than the 2sth day of themonth immediate
'y preceding our date of issue,

Chauget in adverticements will be nxde whenever desited, without cost
t-the advertiar, but to insure prc mpliance with the instructions of
(e advertiser, requests for change s - uld reach this office a< eatly as the
+ ol day of the month.

SURSCRIPTYONS.
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EDITOR'S ANNOUNCEMENTS.
Conespondence 1¢ invited upon all topics pertinent to the electrical,
1« hameal and milling interests.

o

I I is probable that clectricity as a motive power will
! be discontinued on the w’lway at the Industrial
t (hibition in Taronto uext Scgpiember.  This was the
1 oneer electric milway in the Dominion, but as it is
- neipated that the extension of the street railway via
b ng sieet subway and Dufferin street would divert the
« nre teaffic from it, it has not been considered worth
tale 1o get up a pemanent and elaborate clectrical

it If the subway is not completed this year, there

~ome talk of using 2 benzine engine that is being got
© by some Toronto parties to run the road. I, how-
v o it does not evolute with sufficient rapidity, or in
» hier words materialize in time for the show, the lastori-
© apparatus of the Toronto Electric Light Company
el has been utilized in the past will agnin be brought
» 1cquisition and hustle the crowds up the grude to
whinery Hall as per usual.

"

* HE magmiticent possibifities that would follow a
r successful attempt to produce light without heat
accomplishing i coincrdent _vibration of ctheric and
senetic waves by means of an clectric current, would

« 1y be cqualled by the duzaling rewards that await the
* mmate inventor.  lmagine a lwminous wire carricd
+ whole length of a street, giving out a soft and beau.
1 al mdiance, like the sun at noonday, instead of the
Jated and alternating spots of light and darkness
wohane the results of the best systems of lighting in

< to-diy. Imagme ! No lamps to trim or intricate
cchanism to get out of order, nothing but the cold
J luminous wire shedding its radiant beams upon the
akened earth wherever it iay beled. This and the
uction of clectricity dircet from tucl without the
seniention of steam engine and dynamo, would be
it~ worthy of the brightest genius of this or any other
e, The scientists at work on these problems may be
uule or two out of the highway to success just at

present, but in the h;;ht of past discoveries it would be
idle to say that it will not be accomplished.

hY David Plewes, Sceretary of the Dominion

\/] Millers' Association, writes as follows on the

subject of the grain tester :—* During last session of the
Dominion Parliament, great pressure was brought to
bear on the Government by some members from rural
constituencies to compel grain buyers to use peck or
half bushel measures to test the weight of grain per
standard measured bushel instead of the two-quart tester
now in genernl use.  The chicf argument used openly
was that if those small measues nade % 1b. mistake,
the 4 b, multiplicd by 16, would make 4 Ibs. difference
on i bushel ; whereas 4 b, on the 1-16 bushel tester,
would anly be Y4 Ib. on the bushel, for the difference on
the tester only marked the difference on the full bushel
measure,  If this assertion were correct, then a tester
that made wheat weigh by mistake 4 1bs. less than a
measured standard  bushel, their system would multiply
the 4 Ihs. by 16, making a total of 64 lbs. loss on a
measured  bushel —really making 2 standard  bushel
weigh 4 bs, less than nothing. This was their open
objection ; the secret desire was to pass off 56 b, wheat
as standard wheat. Under this pressure the Govern-
ment by Order in Council has ceased to recognize any
grain measures less than peck measures, butat the same
time does not prohibit the use of the two-quart tester
wherever or whenever the grain buyer chooses to use it
to satisfy his own mund of the gravity weight of any
grain before he buys it A cantankerous seller sells a
buyer standard wheat and attempts to deliver wheat of
less gravity weight than standard, then in order to prove
a legal breach of contract a peck or half bushel measure
would have to be used in order to sccure a conviction in
a court of faw.  For all practical purposes this Order in
Council need not deter millers from buying wheat by
standard as heretofore. ANl they have to do is to use
their tester before buying, and bid according to their
regular buying scale after testing.  The seller, as here-
tofore, can refuse and go clsewhere to scll his wheat if
he chooses to do so. But to whom will he go but to the
Canadian miller who has paid him 5 to 1o cemts per
bushel for the past two years more than any other buyer
would pay?  If a slippery seller shows an inclination to
deliver poorer wheat than smuple sold by (I have known
such men) it will be well to have o peck measure near
by to test with,  However, with a very large proportion
of the farmers who know the present testers give correct
tests, there will beno twouble.  [tisonly the few design-
ing ones who will cause trouble, and they are generally
known even before one sees their sample of wheat or
makes a bargain” Some newspapers have asserted
that the Government has suppressed the tester, but the
following copy of the Order in Council on the subject
proves clearly enough that such is not the purpose :-
“You arc informed that while this instrument ceascs to
bie a legal arbiter of the weight per bushel of grain as
between buyver and scller, it is not the intention of the
Departmcent to prohibit its use by grain buyers ormillers
for the purpose of informing themselves thereon.”

T now appears probable that Harold P. Brown’s
I little machine will be put in opelation to expetiment
on the unfortunate Dutchman, Kemmler—-nothing but a
technical question as to the right of the prison warden
to carry out the seatence standing in the way. It is
curious to note how. among the mass of the people,
clectricity is considered the panacea for all evils.  Be-
cause there has been, now and again, a bungle in the
extremely simple process of hanging a man, the con-
clusion is immediately jumped at that clectnicity is the
thing to straighten matters out and solve the “knottv ?

{ Price, 10 Centn
$1.00 PXR YKAK.

problem, while 1 pomt of fact s the most intricate
and tiicky method that could  possibly be selected.  In
the first place, the delicate and complicated machinery
necessary to insure certain results must be under the
control of competent clectricians.  But while competent
clectricians have the field all hefore them that the
development of electricity now presents, with its positions
and cmoluments, they arc not hankering after the
position of public exccutioner.  Not much ! “Talent will
have to be employed that is the refuse of the profession,
and the result will be more horrible and ghastly than
the worst ever perpetrated with the hangman’s rope.
Again, it is an open question as to what amount of cur-
rent is necessary to effectually kill a human being.
That men have been killed by electric currems is beyond
doubt, but for one killed, thousands have experienced just
as strong shocks with impunity. Itis only those who have
some constitutional defect such as weak action of the
heart who have succumbed to the current, so that this is
no argument clectricity will be sure death in cvery case.
Take a parallel instance.  Men have been killed by
sudden emotions of grief or joy and have even been
known to drop dead from the cefiects of a sudden start,
but because this is so he would be a Lold philanthropist
indeed who would attempt to put the murder-committing,
sardened tough, out of his misery by scarng him to
death.  The attempt, however, would be a logical result
of the arguments in favor of clectricity.  Ifit were not
that the wholc affair was concocted for fighting purposes
by rival electriic companies, and a painless and humane
death the only object aimed at, it would be a simple
matter to administer a dose of chloroform, or morphine
or prussic acid strong cnough to start the toughest
citizen on his jov ey to the happy hunting grounds
with neatness and despatch.  Itisa very grave question,
however, whether this would not be rather more of an
incenti + to than a deterrent of crime.

INCE the advent of clectric ratlways in the larger
S citics, the telephone compinies have had what is
technically known as “*a hard row to hoc.” It wis bad
cnough while they had the induction caused by clectric
light wires to contend with, though that was compara-
tively a hardship that could be borne as the lights did
not, as a rule, interfere during  business hours, but since
the heavy clectric currents necessary to run the railways
have been in operation during the day, and have also
brought into use the carth as a retum conductor, the
trouble has bLeen intensified to such an extent as to
scriously interfere with the usc of the telephones. In
the case of the railroads, the trouble is not so much
from induction as from direct interference owing to the
telephone being grounded in close  proximity to the re-
tumn currents of the clectric cars.  Several telephone
companics in the United  States are secking legislation
10 compel the railroads to discontinuc the usc of the
carth as a return conductor, claiming that they were
there first.  There are wars and rumors of wars in the
air.  Suits have been brought in several courts and the
results have been various.  In most of the decisions the
clectric rtihoads have been sustained.  The question
narrows itsclf down to this: Do the telephone com.
panics own the carth, and can they alone usc itas an
clectric conductor? 1t has been held not, as the tele-
yraph companies uscd the earth as part of their circuits
long before telephones were invented, and their prior use
would cntitle them to a monopoly of the argument of the
telephone  companies is held good that #2eir prior usc
gives them precedence over the milways.  Most of the
trouble can be climinated by theuse ofa metallic return
wire for the tclephones, and  this is being adopted by
many of the companics as a temporary ranedy.  The
true  solution of the telephone difficultics, however,
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appears to be the duplicaang of subsenbers’ wues,
whether used man overthead system or undeigiound,
placing each telephone in an independent metallie o
it entuely disconnected fiom the ground and from
interfermg wies. This wall oot only clinanate disin b
anees cansed by decttic hght and radeaad audu tion,
but also the thausand and one fivimg, tizeling and satdng
notses, cetsed by battery wines, telegraph signals, canth
antents, atmosphene dstathances, etee Wade wake
compantes will seeat s to theirnterest to povide ther
customers with o quiet hne at all times, and though the
espense may at first be considerable, it will be an
evidence of wisdom on thewr patt tomeet ite One of the
telephone companies in Montieal use this system, and
s s tteat to speak  througl ther mstaments,  though
the wires in many cases run divectly upon the electiie
hght compamies’ poles,

HE unusuadly heavy rain storms which swept over
T Ontation the ety put ol June were the cause
of heavy loss o many null ovners, Vbl danes n many
localiies were entitely desteoyed, athers pannally <o
A mamy of ong aeaders know tothew cast, the sepatimg
of 2 brohen nulbdam s an expensive undertakimg

Y HE day of decnony as amotive poner has el

r It tiae the ctom pewar o same
ather naturad or b fore C et Tnau tointes play
v the vl proe e, Tt et iy offers wnh

arrnedd

facihties for the transmisseom o distant ot s aad the
coonatiical salidivision of the poses producad by coatial
phants that s Doaod ta be dic oo of e futae, A
vay bold dopatiae i ordinary practce lias beon
made mthe now Ghve budding i Lanoate,
the prouhion Shape of the premises, bung long and nar
1on, cauntershafting wonld have oo iecessitatad 1o
anestrordmary estent. Instead, however, of using
shafting, it hs hean entinedy done asvay with, with the
eveeption of one prece todrve two dynamos of Lirge
capacity. The cnute maduncry on the vanous floots of
the building will be driven dircet by dleatnic motors,
some 17 or 18 moalll obtunmg thar supply of pover
from the two dynamos m question. This 1 the first
tume in Canada that 4 motor plant has been attempted
for continuons using on such an eatended scale, and we
Lope the contidens ¢ of the projectors inats adaptabality
will be justafied by s ultanate sucess,

Chung, to

< have tecened the prospectus of the Light,
VV Heat and Poswer Corporation of C mada. The
proposed capital Stack s $300000, divided o 20000
sharess havigg @ par value of $25 cach. The object of
the curpe ation s to mttoduee and operate thioughout
the Dominton the anl gas system known as the © Brooks

Gas Process” the mvention of M. Henn WL Brooks,
of Philadelphia.

s process s descrtbed as oo unigue
plan by which at a comparatively Tow cost for apparatos
anedd smadl attendant expense ot production, « rade petre
lenmg as at cotues from the wells, wath an adoustune o
decomposed stean, s comvested whoelly o o ined o
non condenstble s ramariiable for s bollaaey and
putaty as andlomnant and for the mtensty of s hea
asafud zass My tetmmonials e given of persons an
Phuladelplua who have used this gas both s an o
nantand for tuel. 18 s for the latter purpose esproally
that we believe the company shonld ind a1 protitable:
teld awating them, One of the grcatest needs of the
present day s fuel that well be deaner and heaper than
coal. amd we <hall be pleased indeed to lean that the
arte le which the new company proposes to manufie ture
ulls the Wil Subsouptions for <tk wnthe company
will beaecanved by Mro W, B Canoll, MU AL Secretan
pro. tem, Catianoque, Ont, '

\ H L and facton vaners <hould wee tooa that
¥ every posstble proted ttan s thrown ot aogh
men whose dutse s bong the i into o provinaty o
nachmony oo aperaion. The tesalts of the first «ase

deculed mnde the Warknen < Compensation tor npnes
Acteshandd preve o wanmg motles paticalar, The
case was that of St |;hl'lhnn vWalkes, wheoram M~
Stephensanga waden resding i the dllage of Noraah,
sued for {200 componsaton for the death of her son,
whe wis tatally mgured mthe defendant s mdl, The
son entered the canploy ot the deferndant an Aug. § List,
went o work ot T odork mothe monmng, anid .m- hioe
lter was deavn mto the machimen and was brought
home mangled vel rom <o that be died e tollewin
dev The mother had we mean. o stippeet, and bl
meted v Noraw b taam,, wab her on . anall Pt
and charder o teo vomabe a v, s deathy Jolr
ey oty devrate The pluntit aliged tha the
Young mam was not sutlieently wstracted moche methods
of evading wadent, « 1 that the machiery  was not

propetly gunded, M Code, who had charge of the
mill, gatve young Stephenson very meagre instictions
and tawrned him over a1z vean old lad named Kelso,
whom he was to assist m dusting the mill,. Fhe defence
alleged praper and sufticient mstinctions and contubu
tory neghgume, Some sivtcen witiesses wete called,
mchiding some expert millers and the case ocoupied a
whole das. N verdict was given for the planul) for the
whole amount asked and full costs of s,

MUE recent fatal boiler explosion near Colehester,
’] Ont, by which thiee men were killed and others
imured was followed by a Cotoner's inquest. “The in-
quest pesalted inaverdiet * that the explosion was the
1esult of o defective boiler with no blame attached toany
one” * Where agnoranee is blissitis folly to be wise”
lid the owner or anyone running this hoiler known that
1L was not so stiony as was sapposed, then they would
have been blawed and might e been committed  to
st their thal for manshgghter ; so aceoding to this
verdict it was well they did not know,  Others notin the
wry, however, might well raise the question, why did the
onwner not know * - Under the law i England, providing
for a full investization i all cases of esplosion of steam
botlers, the owner, in such a case s this, would stand «
very good hance of bemy tiied for manshighter be-
case hie did not hnow the weakness of the boler,
Whon any man ondertabes to own o1 un such an
caplosive thug s boder, he ought to know for a e
tainty, s fat st s possible to Know at, that the baller
15 safe Lo ust, and o necd be, he ought o be compelled
by daw ke all seasonable precasuons in using 1, so
Steun and steamy balers are not
hidden mysteres, and baler explosions aie not my stenes,
exeept that st may be amasteny there are not more of
than.  The explanation of tlus esplosion at Colchester,
as ginen m the newspapers s, that it *was catsed by the
accamalation of pressure more than should bave been
ailowed, o that the boiler was able to stand.,™  Iid any
one ever know of a bader explosion from any other
Guser It smply means the boller burst because n
could not hold . Had an evpe -t engineer exanmined it
before it burst he would probably have discovered the
weakness and thereby have saved the lives lost through
somebody's sgnorance,

as 10 heepat safe.

BY-PRODUCTS OF WHEAT.

HE Mhnnesota esperiment station has recently
T sued o bulleting the result of an investigation of
the manner of manufactuing and selling the Lirge quan-
tties of b, shorts, sareenngs, cockle and other by-
products of wheat which are thrown upon the markets
of that state, and used for food.  The 1eport states tha
the wheat annually grown m Minnesota vields about
200,000 tons of bran and 30,000 tons of shoirts, and fiom
the wheat is tiken, as estimated from an average vear,
about 75,000 tons of screenings composed of light grins
of wheat, wild buskwheat, fostl and numerous other
weed seeds, abso somd broken staw, dhatt and other dint,
Uhe bian and ~hots produced i the stue
Luge paat of

that s, 2
w~ shapped te Towa, Hhimos, Wisconsin,
and to castern states

The svicemngs, most of which e tiken ot after the
wheat has anrnved at the mill, are constantly gaining in
populaniy with famers fin feeding all kinds of stock.
Eaven horses e found o do nearly s well on scicenings
s aats and the cost s much less. Ground scieenings
have proved mnost exeellent food for cons and hogs, and
~heep have been found to thane upon at.

So ktrge has been the amount of scicenings i the
nulls of Minncapolis dunng the past year or two that
the demand has not equalled the supply.  Some enter-
proismgg mllers have adopted the plan, says the Moders
Midler, of grding the sareemngs i b or roller ilis,
and wummg this meal thiough a0 “reel,” separating n
and “cackle ban” This
i~ run mto the bran or shorts,
renerally the banters wmacasing the output of that lugh
priced by -product, and the * cockle bran s sold to local
feeders ar from $2 10 §5 per ton. Other nulls, as the
Paillsbury AL the * Mmnneapohis Yl the * St. Paal
Roller: Mdl. continue to gund  therr sercenimgs with
toller or burr alis, and sell the meal at about twosthnds
the prie of branand <hts,

mto * tdour of sacenmgs
“dlour of soreenimgs

Po guevent the shippmg of soreenings which now
accumulate m tenmal elevators and oty mlls a0 far
better way than fecding them e <sheep i the eites and
towns, where the manute 1. Alicady wasting, o 1o ans
them o the shotts s forfnrers tonot ** shap the wheat
s the dat

Wath the mprovement now hemg made
cleanm: mills adapted o use on s and inooountny
clevators, there s no excuse for the farmer wisting lhrc;:
ot four pounds of saeemngs per busheb inan erage wheat
by the system of dockage now in vogue,  Farmers can,

by 2 httle preparation, clean their wheat for considetably
less than one per cent pe. bushel, and countiy elevators,
by placing proper machines in their elevitors, can clean
it for them at less than one half cent perbushel.  Those
who grade wheat seem to have so gotten into che habit
of counting something *oft™” for dirt, even if wheat 15
neatly < lean, that shippers ate not encouraged to dean
thewr aheat well, whale the tendency should be the otlier
way.  Screenings vary so greatly in composition and in
value that the judgment of the buyer must be exercised
in cach puichase.  The same is true in buying *scereen.
ing meal " and *“cockle bran.”

Manager Nash, ofthe Windeor, Ont., E'ectiie Light Comp ny,
wishes to dispose of his plart to the town.

Fhe genestors and dynamos for the electnie hight and street
ratlway company have armed at Vancouver, 13, €

Vanconver, will soon be byhted by one hundrad and Gty
2 oo canndle power ThouwsonddHouston electric lights.

The Bud Flectne Light Company - wiich has been trying
to wthe amangements w th the Potage In Prune  town
counud for the highting of that place, hase abandoned the wdea

Ihe Laison Jacandescent Lledre Light Manufactuning Com-
panvare negotiating with St Cathannes atizens for the location
of «fuctory m that aty to manufactare dymamos for all Canada,

A company hiown as the Tngersoll Llecten Laght and Power
Company has been formd, waith Messts Harey Richardson aad
fohiny Gavfer as the leading promoters  “They hate succeeded
g0 gacontrae for hehtmg the town

Mre Allan | Lawson, electrical engineer, of Montieal, has made
anassigimnent wath habalities of about $12,000, The prncipal
aeditors are - Fhe Machinery Supply Association, $1,710; the
Bnish Llectne Company, Cleveland, $799, and Rosa M. A, Horne,
$1.730.

Mr Fo N, Smida, manager of the Bell Telephone Company,
s placed aamall dlectric wotor in the Portage Milling Company s
engine room, to be run by the Corlise engine there.  “1lus machine
will supply astrong current of electricity to the head office of the
telephone system to be uswd for the purpose of calling up the users
of telephones.

The Canadian Electric Mg, Co. are about to open a manufac.
tory of clectnical supplies m ‘Terrebonne, i beautaful little city 21
miles north of Montreal.  The town gives them a bonus of $10,000.
Messrs M. F Lannard and Boulard, the principals of the company,
are young and active men thoroughly posted in their ealling, and
are bound to mahe asueee s, Bah are Canadins,  “They now
exlnbut on St James street, Montreal, i beaunful working model
of an electne wan, which s the talk of the town,

An influential deputation consisting of the municipal represen.
tatines of the county of Lancoln amd ey of St Cathatines, Col,
Franons of Montreal, and M. Langdon of Sherbirooke, Que., ma
recent intervew wath S Johin Macdonald, petitoned for the we
of the water power pavileges on the new Welland canal for the
pur pose of etablistung a factory for clectrical purposes.  Sir John,
after discussing the matter fully wath the depmation referted the
request to the Deputy Maister and the clief engineer of canals
for & eport,

A Washington despateh says s The “Freasury Departient has
recened a tater from Coll AL DL Shaw, of Watertown, N, V',
suang he has obtaned toteeswon for uthiang the waterpower
ot the Canadian side of the nver at Nugact Falls in behalf of an
Amencan compaany, and askingaf electnaty tristted by cable
to the Amencan ~ude of the Nigar aver for ighting purposes
would be subjeet to duty.  Assistant Seeretary “Tichener has ree
phed that the Department has decided that as electricity is an
vsble, subtle agent or power poasessing no substance as a
merchantable conmuodity, it s not liable to duty.

Mewts A\, Ladlaw & Co, of Toronte, are supplying Wi the
Jeanmng macnety for Mr, Mdlan's new gram clesatos at Hills:
Iz, Ont.

Mr HLAW Petne, of Brantford, has sold and recently shipped
woattits of machinery for cheese factories, one for the QuiAppelie
Butter and Cheese Mfgz Assocmtion, QuAppelie, NOW, T, the
other for the PPalmenston Co,, Paltierston, Ont,

Lhe Dundas Zanner says . H, W, Petnie, of Brantfond, has just
put i an eogine il boser i the Rarner printing oftice, Nundas,
whichis givany every satisfaction, Mro Petne hasa repraation
for pattngg 0 firt-class machinery, and the sanple put i here
Wl the tnll

The Roval Electiie Company are toinstal a 230 hight plartin
the Protestant. Hosp tal for the Insane, Montr il They also
plavsd g hight incanedeseent plant o1 board the steamiship * Sar-
dinan,  of the Allan hne, (o light the Duke of Connanght's <tate-
tootns, oot ete,

An annom ement. addressed special y to nnllers by the 1Pdee
Wond Sphit Palley ¢ o of Toronto, appears in the adrerusiog
pages of this nutiber  Millers should address the conipany for
MU parhicntars of the exoctent antiele of which they are sole Cane
adian manulacturers,
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CROMPYTON DYNAMOS.

~HE present form of Crompton dynamo machines
’]_ represents the result of eleven years' expenence
m practical working of Mr, Crompton and his stafil
It i~ well known that the experiments cutied out at
the Chelimsford works resulted man amprovemem of
the Gramme type of machines of the same charadter as
that which Dr. Hopkinson had undeitaken for the
Swmens type of muchine, viz, by the inoduction of
v strong magnetic fields consisting of lirge masses of
the ~trongest and - puest annealed wrought iron. The
Later types of machines made by the company show that
the tansmission of mechanical strains fiom the spindle
W the mmatwme winding has been cavefully  studied.
Lhe materials used thioughout are of the highest pos.
able quality ; for instance, the radial bars and hubs for
a armature of the ring or Gramme form, consist
throughout of those celebrated alloys of copper and
aluminum, which have given, on tests, some of the most
remarkable tesults in resistance to tensile and sheming
siains that have been attained by any material in
modern times,  The insubation of the variows pints of
the core from one another, cud of the winding from the
wie atself, have been thor aghly  thought out fiom
« mechanical engines1’s point

Livepooly, for the new Atlantic liners of which the 5, 5.
““Teutonic " was the first example :
Resitanee of aomature . . . . .
Lossof . M I the anmatute with 230 aapreres
Resstanee of the tiam magnet waeding - -
Lossof 15 M, Fom the main sagnet winding
Reststaniee of the shunt magnet windimg

Curgent i the shunt magnet winding

0186 oluns.
38 volts,
oogs ohuns
1,80 volls
13.55 vluns
7 4amp

Volts  Amp Watts
Useful enetgy at temnals of e 1o 240 21000
[,oss i anmatiee . . 1,138
Lovss m nuun magne! swindimg - . 445
Loss e shant magnet wanding - - . 7o
28 0
24,000 3
w20 TR
Praer R ek TES S
Temperature of epgine room - - . 72 degrees Fah
" armature after o Jong test - wor M
. ficld agnet windmg afteralong test g2

It will be seen fiom the above figutes that the
efficiency for such aslow speed machine is remakably
high, and the freedom from heating very great 3 when
it is considered that the mnutures of these machines are
of the Gramme form, with the winding armnged in such
a simple faslion thatany coil can berepaned or replaced

vake.  Fit cach fire door with a ventilating geid for in-
troducmy v, Sometimes air was inttoduced at the
hridge by means of what was tenmed i *spht bridge.”
The split biwdge was by no means a modern invention.
Itwas patented by Josiah Parkes in the year 1820, and
had been aevived on many occasions,  Mr. Parkinson,
of the fiam of J. & B Waters & Company, ‘Talbot Mills,
Hulne, Manchester, had taken a gieat intevest in this
subject, and had inttoduced a spht iidge in his own
boilers. This he had found most successful. Tt pre-
vented the emission of smoke, and did this without wast-
ing coal.  He had beenvery generons in giving to others
the vesult of his experience, and the association had
furnished deawings of nsaningement of bridge to many
of its members. Some fivemen seemed to fear lest
constant admission of fresh air at the biddge should lead
to waste of fuel.  This fear, however, was groundless.
1t was found at the experiments at Wigan, that the con-
stant admission of air above the s though an aper-
tre of twee squane inches per squire foot of fire grate
did not reauee the cconomy, and as the aperture at the
split bridge had less area than this, it would be seen
that waste of fuel need ot be apprebended. With
carctul hand-tning and the admission of i litde air cither
at the fire door orat the biidge, if the draught be fairly
good and the boiler not unduly

of view. The matenals used
we o most  cactully  seleaed,
ush every modern deviee has
wen mtioducad to secme the
st ansulation,  notably by
bakinyg the virnishes enployed,
v passing the pants at every
stage of the manufacture thiough
speentlly arranged diying avens.
Biv thas means every part of the
amatures and held magnets are
evposed during manufacture to
4 temperature fitr o excess of
amy that they could  possibly
rach when they are at work;
al myury due to subsequent
changes of form from overheat-
my are therefore avoided.

The cfliciency of these dyna-
s, £ e, the pereentage of the
iotal herse power applied to the
put -v, which appears as uscful
power at the dynamo
terminals, is eatremely high.

harse

Ihe following figures  will
shw the remarkable chamcter
of the 1esults attained :

X tance of arnnture
boocaf KoMK, mthe ar
rure at 23amp oS - 3.4 volts,

1.3 30l

B stance of the g magnet
<oty conpled, zinsciies
md 290 el - 1 300hms,

1+ v the magnets at 23

pressed, smoke nught be reduced
#s o be no practical nuisance.

SAFETY VALVE WEIGHTS.
T is often desired to have
cast iton balls of a givn

dinmeter for saiety valve weights
or for other purposes ; and the
question  sometimes is: How
Large a balt will be required for
A gheen weight? It s not
always convenient o twmn up
severl patterns just for the sake
of finding out how very decep-
tive is the volume of a sphere,
and how very unceitain as the
weight of a ball when you guess
at the diameter.

There is a very simple way ot
approximating very closcly to
the dinmeter which will produce
a cast iron ball of any desired
weight,.  Average cast  iron
weighs 350 s, per cubic foot ;
and the volume of a sphere is
cqual to the cube of its dinmeter,
multiplicd by 0.5236. 450 s,
per cubic foot is miactically .26
hs. per cubic inch; so that to
find the weight of any cast iron
hall in pounds we have to cubeits
diameter in inches and to multi-
ply by o.5236 and by 0.26; or what

nperes - . 35 volts,
Volts.  Amperes.  Watts,
U tul energy at the terminals - 1,300 23 32,500
{+ <o thearmature .- e e . - 80
1 <anthe magnenc ticld - . - - 80
3{.220

50
33.200 97 -

[Lis cfficiency of conversion of mechanical eneigy mto
Jdeatrical energy is very high, for, taking the low saturi-
ten of the ring, the loss due to hysteresis and to foucandt
varents in the ton ring is very stall, so that the
«amercial cfficiency of the machines under the condi-
tens mentioned above is 93 4, a result which it is
1 med has not been attained inany dynamos hitherto
«snucted forare lighting,  The weight of the muachine
wiase results are given above s Soo kilos.  Its ordi-
ney ooutput 18 1,300 volts and 27 amperes  cqual
to 33 units, and it thus gives 45 watts per kilogrumme,
w hout any cffort, headng, or other hannful conse-
Yonces.

wnother class of machines to which Messrs. Crompton
Lo e given the closest attention, has been a very slow
4 «d machine suitable for being diiven direct by an
o mary double acting steam enging, 4. ¢, giving the
o amary K. M. FL required for incandescent lighting, at
51 eds of fiom 180 to 200 revolutions per minute.  This
t e of machine has been brought 1 a gh degree of
I teetion, among tie finst lage eaamples of the class
boug several machines made for the Peninsular and
© ental Steamship Company for their vessels * Oceania”

I Arcadia " 1887, The following are the electrical

wsurements and records of the tests of one of a large
aber of machines constructed for Messs, Harland &
Voalfe (to the order of Messrs. Holmes and Vandrey of

CroMrroN Dysavio,
by the ordinary engine-toom workman, it will be scen
what a high degree of success has been attained.

These machines are just being mtroduced into Can-
adi, the first installation being now in coutse of crection:
and there is no doubt that with their supesior mers it
will not be long before they hold a prominent plice
amony the high ¢lass dynamos used in this country for
electrie lighting.

‘The general ageants in Canada are the Keegans-
Milne Company, with headquarters at Mountreal,

SMOKE PREVENTIVE.
T aumecting of the Manchester, England, Steam
Usery' Assaciation, after the reading of the annual
report, the chattmian, Mre John Ramsbottow, €. K,
made the following remiatks on the subject of smoke
prevention :

It was not necessary for boiler owners to go to the
expense of amechanictl stoker to prevent smoke, or
all cvents to materially reduce its amount.  Smoke
could bHe reduced so as to be no practical niisance
simply by careful hand-firing, and the following 1ecom-
mendation might be offered @ Adopt the system of
“alternate side fiving ™ introduced by Charles Wye
Williar.s many years ago.  Instead of scauering the
coal all aver the tire at cvery charge, throw it to one
side only,y say to the left-hand side, on one charge leav-
iny the right-hand side bright 3 and to the tight-hand
sideon the neat chge, leaving the lett-hand side bright.
After cach charge admit a fittle air thiough the tire door,
By no means fire in heavy, incgular charges, but tue
regulaly and lightly.  Be sure and keep the bars
coveled at the biack. Do not rouse the tires with the

is the ssune thing, cube its diam-
cter and multiply this by 0.1361.

Working the thing the other way, to find out how
many inches in diameter 2 cast iron balt would have to
be in order to give a certain weight, we mast divide the
given weight by 01301 wrn what is the same thing,
multiply its weight by 7.34735 and ke the cube 100t of
the product.

Thus, suppose that we desiie to have a cast iron ball
weighing 30 pounds : we divide 30 by L1361 (or multiply
it by 7.3475) and get 367.575 : and the cube root of this
is practically 715, whichis the desired diameter in inches.

Working under this rule, wemay make up for convens
ience in use the following table @

DIAMLTER FOR CAST TIRON BALIS,

Wi, ('ubcnfg Diam, I Wi 'Cul)g of | Diam,
“)S.:(ll:l. ins. | inches, ' bs. :'diu. ins. | inches,
23 \.83(.'55‘ 1216 o 8o b 4336
.50, 30730 | 1347 [ o1z 0 88a7 4.348
750 35104 0 0705 1 13 95.517 | 4.578
1. 7-3473 1.040 | 13 102304 | G.087
1.5 [1o2ty a2 13 1ot {4701

2. 113,695 2,344 100 117.358 1 4.903

2.3 {18,309 2.6407 170124905 | 499

3. ]22032 . a8o2 18 32 | 5091

3.5 125710 2.951 19 139.5399 | 3092
3. 129.39 3072 2 130.040 3.277
4.5 133004 3.207 23 | 183.080 | 5.087
5. 130,737 3.332 30 |220.235 | 0.036
3.5 14odt 3.420 33 1237202 | 0.357
0. 134085 . 3.330 Jo {2939 6.039
6.5 '47.759 1 3.033 43 1330737 | 617
7+ 151032 3732 so |308.373 7-100
7:3 [03.300 ¢ 3.803 35 Jdos.212 ] 7.308
S, {8878 { 33093 0c |44o.850 | 7.0n

S.3 10245 1 3938 05 {372.087 | 7818
9. {00027 1 Jo40 70 1314325 S.0104
9.5 19801 1 a2t 75 1351302 ) 148
10 173475 | 4179 | So 13878 8.377

—Lozcer and Transmission,
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SOME REASONS WHY FLOUR MILLING IS
UNPROFITABLE.
By ** BxrerigNee ™

shall firat touch on the small country mills, doing
I mostly a farmers’ grist nade. One reason why at
the end of the year the balance is on the wrong side,
contrary to the good old stone milling time is. that the
grist miller now works more in the dark than formerly.
When the farmer got his own wheat ground into flour,
the usual phm was to take out of every bushel 3 Ibs. of
wheat after smutting ; thus from a taelve bushel grist
one bushel of good clean wheat was put in the toll bin,
That profit was sure, Al that is now changed ; the
exchange syatem compulsory with the roller system
leines the miller to caleubitte how much such wheat as
the fomer brings him will produce of such flour as he s
eapected to give inreturn. Thousands of farmers under
the old system went home with their grists ground, fess
the 5 Ibs. tolt and such waste as the cleanness or dirti-
ness of their wheat caused, supposing they had go 1bs,
or more of flowr to the bushel, whereas the facts were, if
the wheat and tlour had been weighed, it would oftener
have proved to be 38 1bs. tlour to the bushel.

Now the only safe plan is, for the grist miller to con-
stantly tiake tests Dy <y putting all his grist wheat na
Lin for one or thvo weeks, tan s mll empty and then
grind out the grist wheat he has weeeived from farmers,
and thus e at the actuad facts. Teis well o take a
test on 60 to 62 1b, wheat, then on 360 to 58 Ih. wheat,
and ~o on untl he becomes thoroughly conversant with
the quantity of toller flour the different grades of wheat
will make, and after having become posted on this, to so
arrange exchange table as to allow 10 cents per bushel
for grinding. Ten cents per bushel under the extra
eapensce of operating roller mills, caused by their extra
cosl, insurance and tepairs, is no more profitable than 7
cents per bushel was under the old millstone process of
grinding.

A friend of the wiiter who started aaoller mill in the
southern pat of this province some five yeurs ago,
commenced giving 4o Ibs. of flour with bran and shoits
for standard wheat grists.  Although he did an immense
trade he never scemed to make any money. He there-
fore adopted the plan here recommended, commenced
giving only 36 to 38 lbs. instead of 4o, on the ground that
ke had simply been working for nothing.  As a result
of this change, his gristing went down to one quarter
what it had been, but he said he would rather have a
living profit on 25 bushels than grind 100 bushels for
nothing.  After holdimg out a few months, all the old
customers came back under the changed tariff,

Another good plan to suit a few grumblers who must
have their 3o by, iy, to keep a little flour on hand
teduced to the grade of stone flour by putting in 20 Ibs.
of low grade (over and above its own low grade) to.
cvery 100 lbs. dour, so as to make the quantity it the
desires of the go 1bs. appheant, gaiving him the choice of
say 36 to 37 s, or the go lhe. 1o the bushel. 1t does
away with grumbling to say, “we will give you Jo 1bs,,
but recommend you to take the 36 1= They vsually
adopt the latter suggestion.

The more T talk with anllers who have taken tests
on wheat testing 56 1bs. and under, the more I am con-
vinced that as i rule giist willers pay a bonus instead
of eatracting a profit, to the farmers 10 briag this class of
wheat to be gristed. 1 am becoming more and more
comvinced that this system of exchanging grists in the
dark is the direat cause of the grist miller’s trouble. 1
know many do it to obtain more than their share of
gristing, and give more flour than is equitable in ex-
change. especially on thin and dirty wheat : but what
good 15 an increased trade if there is loss instead of
profitin it? If all grist millers would join the local
millers” associations, and meet together, preparing them-
sches with tests from the different grades of wheat to be
given 1o the assoaauon for the muual benefit of al,
much benefv would result, and if 2 united cffort was
made, the exchange system could be changed to one of
buying the farmers’ grists and selling them flor m
wholesale price.  Many mills have already adopted this
pian, and many farmers prefer i, saying the time of
barter is past. M farmers peifeaily undersiood tha the
wholesale price 10 them of 100 1bs. of straight roller dlour
would be the price of 2's bushels of standard wheay, the
system of buying and selling would soon be universal,
Of conrse, if farmers desired higher patent flour, then
the price would be higher. It is one of the anomalies of
the agre, that with improved mill machinery for making
a much better flour than heretofore, not only is less
money made out of the business, but many gristing
businesses even done with roller mills is bamng done at a
direct loss.  The sooner grist millers become more thor-
oughly versed in the actual facts by actual t« 5ts, and me
willing to Jom ti.iir naghbors in applying the needed

remedies, the better for all concerned. Nearly halt the
grist millers cither cannot or will not give a straight
answer 10 the guestion, “how much wheat averging 538
1bs. do you take to make a barrel of lowr 7* - Any miiller
desiring to make money should never allow himself to
wan thiee monthis without taking tests. 1 know with
some mills who do their exchanging out of theit regular
shipping flour and are seldom clein empty of wheat, it
nry be some trouble to take tests from the different
grades of wheatt  In such cases adopt the tollowing
plan = say vou are running on a stack of wheat testing
57 s ¢ there will be times when vou arve packed out and
perhaps your feed bins empty at same time ; i that case,
when mill is tunning steady, packer and feed bins bath
clean cmpty, ran, say, 10 hours, and then stop mill,
weigh up vour flour and feed, add together, and for every
bastel of lour made add on o b for waste athis may
vany a littley, and you have the bushels used to make
the tour you have ground, then wiite in your mill book
for future 1eference, bushels ground, lour, bran, shorts,
and jow grade df any extiacted, with estimated waste,
then at some future time when perhaps you are running
on a lot of wheat testing 6o 1hs, or over, do the same
thing, and if ever you are running on a lot of wheat test-
ing only 30 Ibs,1epeat the eapetiment, and your eves
will open and you wall be a gieat nuamy years wiser than
vou were before the different tests weie taken. One
well-known miller in Western Ontario his scores of test
sheets hung up in his office for bis own reference of all
kinds of wheat, fiom light Ontario and frosted Manitoba
to 62 1b. Ontatio and No. 1 hard Manitoba, and the les.
son those tests teach is, he don’t want light testing
wheat even at the reduction in price s published in
what is known as the **Millers’ Association Buying
‘Table.”

DEMONSTRATED AND DISPUTED POINTS IN
MILLING.

1y ] MURRAY CAst,

EXT to the rolls the purifier may be regarded as
N the most important machine in the modern sys-
tem of millng.  There is not so much difference in the
results produced from different machines as many people
suppose.  One fact is clearly demonstrated, that is, to
obtain good middlings from any purificr, however perfect
its construction, the middlings must go to the machine
in 2 good condtion,

The mechanical principle which produces the separa-
tion of the fibrous matter from the middlings is simply
a current of air passing up through the cloth, which
causing the fibrous matter 10 rise to the top, some of it
is floated off over the tail, and the lighter particles are
carried out thiough the eye of the fan.  To carry out
this principle, a great number and vuiety of machines
have been constructed, in any of which good wark may
be performed . nd it is not infiequently  the case that
machines embodying the very highest merits are con-
demned, and those of lesser value put in, for the reason
that the material passing to the machine is in an imper-
fect condition, consequently good middlings cannot be
obtamed, and the miller blames the machine,  Inallthe
cflorts to improve the machine it can be truthfully said
that no great advance has ever been made upon the
simple system of a shaking riddle with air tunk above
and @ current of wr through the cloth.  The application
of other amiliary attachments to this principle may
assist somewhat, but generally adils so much to the com-
plication that the machines are liable to get out of order
unless closely watched, and the result is, in the aggre.
gate, that they do no better work than the simple sieve
with suction.

One of the most imrortant points about a purifier is
to distribute the mawerial perfectly over the entire fiace
of the cloth. “Fo accomplish this, a shaking tray or
vibrating  feed box has  proved itself unquestionably
superior 1o any other device, is perfectly antomtic in
its operation, and requires no attention whatever.

In purifiers it will often be found that the material will
run backward towards the head of the machine, or
gather up in bunches upon some points in the cloth.
This may be due o two causes, (1) the sagging of the
cloth in such & manner as to form an clevation towards
the tail of the michine, which the material has to climb
over, and instead of doing this it runs backwards or
vibrates back and forth. This may be remedicd by
seeing that the cloth is perfectly stretched.

(2, Another reason for the material running Lack-
wards on the cloth is an imperfect shaking of the viddle.
If there is any vibration in the middle which produces
am clevation of the sieve at the return stroke towards
the head of the machine, this will cause the matesial to
run towards the head, because the material is thrown
upward at the wrong cnd of the stroke, the sieve passes
under it, and conscquently carries it backward instead

of forward,
vibration,

The materal 15 often found to run sidewiays on a
pwitier. Tais is generally due to some imperfection
the cccennic  the stioke of one cceentuie bemg some.
what tonger than that of the other, or it may be due to
the frame of the sieve striking agamst some stationary
surface.

The purifier 15 the most sensitive maclme i the unll,
and should be kept always i absolutely perfect working
ordet.  The cecentnes shoutd be perfect 3 the feed dus.
tibuted perfectly ; the cloth kept petfectly stetched,
and sutable devices used to keep it clean, I this i
dong, and the suction taken near the tail of the machwe,
wheteby the greatest suction is obtained at that pomt,
and gradually decreasimg as it reaches the head of the
maching, the machime  whatever its construction way
be - will do good work,

This can be overcome by stopping the

The automatic delivery of all the waterial fiom the
time the wheat enters the first break until it pasaes off
as tlour and offal is of great importance ; but few mills
are so constructed 3 nearly all of them have hoppens
aver the diffesent rolls and pwifiers, whereby a quantity
of stack is accumulated.  This accumulation may grad-
ually become greater until it becomes necessary for the
willer to open the feed-gate widely and permit it o pass
oft.  If this feed-gate is opened at the head of the will,
it necessarily floods the mill from head to tail, therefore
producing a larger quantity of offul.  \When this surplus
materiitl has been run off) the feed-gate will be found to
be feeding probably only two-thitds of the space across
the voll.  "Then another injury oceurs by the grinding of
the material on only a part of the surface of the rolbs,
Thus it keeps the miller constantly adjusting back and
forth, as it is impossible to set the machines so that
there will be neither an increase or decrease of matesial,
Consequently it is of great importance that this difficulty
should be overcome, and it can be, by the use of proper
feeds for supplying the different materials to the ditier-
ent machines ; and these feeding devices should be so
perfect that there should be a constant and vnvarying
stream passing from the head to the tail of the mill,
precisely the same as a body of water passing over a
mill-dam. Then we may hope to produce not only an
even 1esult, but secure the very best possible finish, and
run the mill to the very best possible advantage.

There are a great variety of systems for the manipula-
tion of the different stocks in the mill, and most of these
systems will produce good work, but some of them are
far more eclaborate than others, They reach a given
point by passing around a greater distance, as it were.
In the carly introduction of the roller system, the man-
ipulations were much more estensive than at present,
but gradually the unnecessary operations have been
climinated, until the most perfect system is_that wluch
accomplishes the work with the least manipulation pos-
sible.  Every time the material is passed over ascalper,
reed, or clevator, or through a wormy, there is 3 produc-
tion of a quantity of fine flour which has been produced
during the time that the impure material was inter-
mingled with the pure; and consequently this flour is not
only soft, but it is of a dark colour; and the greater
number of useless manipulations that we have, the
greater will be the quantity of this material pro
duced ; consequently they should be avoided as far as
possible.

I may also say that there are a great many mistakes
made on the part of millers who have had only & limited
experience in the operation of two or three mills, in
undertaking to programme their mills without the em-
poyment of thorough expert talent. It generally leads
to very many changes after the mill is in operation, and
much loss before the mill becomes perfectly successful,
Assuming that two men are possessed of an cqual degree
of natural talent, it necessarily follows that the one whe
hias had the largest experience in the matter of scpain
tions will be able to construct the most perfect mill.
‘There e many points in milling which are purely
theoretical, and upon the basis of theory scem to he
correct 5 and it is not infrequently the case that those
who have not had extensive experience aie liable to daft
into these theoretical ideas, and condemn the experi-
enced expert who has been through all this ficld of
experiment, and knows its merits and demerits.  So 1
may say that however well posted a miller may be, hé
will never lose anything by counsclling with those
whose experience has been more extensive than his
own.

I had intended o continue these papers for a con-
siderable time longer, but my time is so occupicd that
1 have concluded for the present to discontinue themw,
unless it ity be upon some subject that may be brought
up by those who may have been interested in these
anicles.—London Aillers Gaselle.
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TRANSFORMERS.
l o\ ERY alternating system for electiic bghung ot
2 Puser puiposes must usestcomserter for clanging
Pomtolow pressure electriaty, A converter or tuans.
wie b ineleatrical uses, acts eqactly as does areducing
in steam engines.  The core of a transfoumer
Jadd be made of soft Swedish iron wire, about No. 22
w e SOW, Gy and made in the same way as dymano
e AHIRMUTe cones, that s, wound ato o cist wwon disi
oo hecan be withdrawn easily.

Lhe section of the core must contain about one syuine
wlofor every 130 waus of electvienty delnered, “Phis
prooents magnetic saturation of the hon cores. But
wa turds of the primary  wites are required for exenting
weestesy but fur selferegulauon these should be one tern
o e primary wire for every volt and a half pressore
woded,

tor s cuerent of 3,000 volts there must be 2,000 turns
 the wire in the primary coils.  For the secondary coil
< wimber of tums depends upon the pressure to which
e ddectricity has to be reduced. First siscertain the
st hetween pressute teceived and pressure delivered
doned pressuie being 3,000 volts, and delivered pres-
< 100, the ratio should be 305 divide number ofunns
A cue inthe primary coil by this ratio and the result
S be number of s regquited £ 5 secondary coil
e 2,000+ 300 60 and a fraction, consequently thete
Ledd be 60 tns in the secondary coil,

1
[N TR

SAFETY-VALVES ON HEATING BOILERS.
1 HE proportion of the avea of a safety-valve to the
l arca of the grate, according 1o the United States
b, says the Zocomotive, should be such that there is
it an inch of valve area to cach square foot of grate
satlang,  en lever or dead-weight valves are used, and
woothird of an inch of valve area to each square foot of
e surface when spring or pop vaives wte used. It
s been shown by actual trind that when these propor-
tens are observed, the valve is of sufficient size to
proent any cansiderable rise of pressure beyond the
pant of blowing off- that is, if everything is in good
‘This rule, therefore, is a very safe one to follow.
I heating boilers. the valve area should be increased
reber than diminishied, because the class of help em-
~evod 1o run these boilers usually lacks the experience
aatmtelligence of the cluss employed to run high-pres.
«oie boilers, and the necessity of seeing to it that all
ptaming to such botlers is properly designed becomes
«rospondingly wore urgent. But it would seem,
domg from our past experience, that altogether too
nea people consider anything in the form of a safety-
e o be good enough for a heating boiler, and we
»+ . one builer with a grate arca of seven square feet,
S h had asafety-valve area of only 44-100 of an inch
<1 omewhat Jess than half an inch), when according to
4 nited States rule the area should have been three
sesand a hall.  1f the safety-valve on such a boiler
el at any time have to be depended upon to relieve
‘v Doiler, adangerous rise of pressure would take place,
he steam being unable to escape as fast as it is formed.
\nother trouble ..o the safety-valves of low pressure
fwr o s s 50 frequently met with, that it seems almost to
“t -he ruley even when the arcas are properly  propor-
code Tis that the regular high-pressure valve and
« htis used, so that even when the weight is pushed
“ e close to the valie asit will go, it takes a steam
sure of from twenty to forty pounds to rise it.  In
1 words, the valve was made to use on a high-
-ure hoiler, and is so designed that it can be set to
o off at any pressure between forty and one hundred
v uls, with the idea that this rmnge would e all thae
"l be required; and this beiny the case, forty pounds
~toe lowest pressurc at which it can be set to blow off.
It safety-valves and weights on all heating boilers
heald be adapted to the duty they have to perform, and
lir levers should be swarked accordingly.
bt us consider any ordinary heating boiler.  The
meamum pressure carried is ten pounds, the pressure

arder,

ey
0
e

N

b <o e registers up to twenty pounds, and the damper

. ator is adjusted 1o ten pounds.  Now let us suppose
e through ignorance or neglect the drafi doors are
i ked open. “The pressure rises, and the damper teg-
1o cannot control ity when ten pounds are reached.
It ~afety-valve should have been so constructed and
«* “hat it would blow at twelve or fiftcen pounds, but

+ the Ball pushed in, in too many cases it takes thiry-
o pounds to lift the valve.  The light diaphragms in

‘b damper regulators are broken, and the pressure
~t e is destroyed or strained.

he weight of the lever and valve, ordinarily, will
b aee about two pounds of internal pressure, and the
v placed on the lever should be such that when it
i+, shed in close to the valve, the boiler will blow oft' at

tive pounds o1 lesse “Then, ifitis desired to set the valve
o blow at ten pounds w fifieen pounds, it will be easy
10t s0 by shifiing the weight ontward along the lever
till the proper point is reached.

We have stated what can take place when valves are
weighted as ae frequently find them, and we will say,
further, thut just such accidents as these have come
under our personal observation, and that frequently in
our practice we are obliged to 1e-adjust valves by having
light weights substituted for heevy ones. The only ob-
jeetion to the change is, that the poingat which the vahe
blows off will no longer correspond with the nuuking on
the lever.  If those fitting up low-pressmie boilers will
call upon the valve manufactwrer for valves weighted
and grduated for low pressmie work, they can easily
procure precisely what is needed.

TABLE OF REVOLUTIONS PER MINUTE FOR
VARIOUS RIM SPEEDS.

<
5 RIM SPEED, FEET PER MIN,
s Gooo ' 10000 | 11000 | 12000 | 13000 fi.
$ 4297 ] 4775 5352 5733 6207
1o 3438 3820 4202 3380 4900
12 2865 | 3183 3540 3024 4138
[N} 2430 | 2728 3001 3270 3547
16 2119 ] 2387 2020 2866 3104
18 1900 2122 2334 I 23548 2579
20 1219 ' 1910 2101 i 2293 2483
22 1303 | 17306 1yto 20835 2237
2 1432 15452 1751 | 1910 2009
° 20 1322 140G 1616 ! 1764 | 1910
28 1228 1304 1301 1638 ¢ 1773
30 1140 1273 1.jol 15329 ! 106353
32 | toza | 194 | 1313 | 1433 | 1352
34 o1t a3 230 1349 | 1360
36 4 953 1001 1107 12724 | 1379
38 1 903 1003 1100 1207 | 1307
40 l 359 9335 1050 tgy o1t
2 i 819 [5.09] 1000 1092 ‘ 182
44 0 78 808 955 1042 | 112
0 0 747 830 913 997 | 1079
48 - 710 796 875 955 | 1035
30 . 098 704 840 917 993
52 601 735 808 882 | 933
54 . 637 707 778 849 | 920
56 . 614 682 750 819 | 887
58 393 639 724 79t 1 850
00 573 637 700 764 ' 828
62 554 616 678 740 | Soi
64 33 | s | 657 | 77 ‘ 776
60 521 379 637 693 752
68 5006 062 018 674 730
70 491 340 600 053 709
2 477 531 384 637 1 690
73 1 365 1+ 310 568 620 | O71

ENGINE AND BOILER DEFECTS.

CCORDING to the statement of an experienced
A inspector of boilers and engines, who was recently
interviewed by the New York Safety 1ulve, the com.
monest defects to be found about the engine come from
improper working or regulation by the governor, as the
journals and bearings of the govemor are quickly worn
out if not looked after.  The governor should be regu-
larly cleancd, washed off and well lubricated.  Engi-
neers often think that their pistons and valves are not
working to the best advantage, wh n the Lt is really
with the governor.  Sometimes pistons leak, an effect
of uncqual and excessive wear,  Belts too tight cause a
deal of trouble 3 a little sag is a good thing for bearings,
as they very often get hot because the belts draw too
tight.  As to builers, laminated plates over furnace and
bridge wall cause endless trouble, complaints come from
this cause outnumbering all others.  The neat thing to
demand notice is deposit, which 9o per cent. of boilers
is subject to. This causcs bagging, burnt plates, opencd
scams and rivet checks.  Another bad fault comes from
having the teed and blow of the boilers at the front end.
This allows the back end to become covered over with
sediment, due to poor circulation. Fhis should never
be so.  There should always be some means by which
the boilers can be thoroughly cleaned and inspected.
The man-hole-plate in the front head is an excellent
thing. Another great fault in construction is not leaving
room cnough to clean boilers.  Where there is any
trouble or labor in getting at the parts, the engineer
docs not give the boiler the attention it requires, and
will not clean any more than is actually necessary ; but
where parts are easily accessible, and there is no trouble
in keeping the same in good condition, the engineer will
take pride in this part of the work.  Circular bridge-
walls should Le condemned, for the reason that they
are of no usc and do not add to the combustion, Asthe
firc is perfealy level, the bridge-wall should also be
level, so that part of the shell directly over the bridge-
wall 2an be readily examined by the enginceer or inspec-
tor at any time.  Steam-gauge pipes should also have
stop-cocks and blow-off cocks, so that the sediment and

dirt can be blown out of the gauge-pipes, or the gauge
taken down, tested amd 1eplaced while there 1s steam n
the boder.  Many boilers ave injuted by having fire hues
100 high, that is, above the gauge-cocks ; this will cause
cracks, kunination and checks.  The metal should not
be expused to fire vaere theve 1s no water on the
opnosite side.  After the engineer gets the engine work-
ing well and in good order, he should not tinker with it,
but let hity put his screw-wrench on the shelf and not
take it down until it is actually necessiuy.

THE DEVELOPMENT OF THE CALIPER.

'I‘() defimtely ascertmn when the first piece of mechanical work

REQUNINYE acearate gauging or measuren.ent wis eaecnted, is
o allicult ais would be thie task of setting the date of the depost
of the me als and thar ores among the rocks. [t s certam that
the warking of metals is a veey ancient art,  Some of the ancient
work proses the carly existence of tools which were at least s
effectine if not equal inall respect to such asthe modern mechame
requires,

Jubat Cain s the first name mentiontd i connection wath this
subject.  He isteputed as askilfol workman, and while he may
have nade many messurements by touch and sight, he must have
had certain tools to aid him in secunng accurate re ults,

Without douht the first tool that suggested itself to the mind of
tints early worker, for the measurement of diameters or thicknesses,
was o gauge something like that shown in Fig. 1, which is simply
a notehed plate of iron, the width of the notch beng the meastre-

Fit, 1.
ment of the diameter or thickness required, and by repeated
applications of this gauge to the work as it neared completion,
accirate resnlts were seeured ;. but this tool was what would now
be calied a speaal 00l or gauge designed for measuring fined
drameters, 1t lacked the adjstable feature which was necessary
to adaptt to work of dufferent sizes.  Of course the tool conld
have been heated and altered, but this would have occasioned

G, 2.
comsiderable fabor, as well as the loss of the original gauge, 1t~
therefore probable that for an adjustable gauge or caliper, some-
thing like that shown in Fig. 2was employed.  ‘This too! consisted
of a curved Lar of metal with the ends approaching ¢ach other,
and the adjustments were effected by bending the bar,

An obvious and carly amprovement wtpon this caliper is shown
in Fig. 3. The difficulty of lrnding a bar whenever an adju
ment was equinad suggested the use of a frictional jomt at the
ceatre of the bar, which would pernnt of swinging the arm of the

FIG, 3.
cliper to adapt it 1o the measurement of ifferent diameters.
trom this crude mechanieal deviee have been duveloped all the
modern improved ferms of caliper,
The climax of perfection in this hine is scen in the Stevens cali-
per, repeesented in Fig. 0 T this caliper the juws are connccted
together by afine joint, and a C-shaped spang is applied, which

FIG, 4.

tende to sepamte the froe eads of the jaws.  The adjustment is
instantly efiected by a suaple and durable slip nut, which togeth.
cr with the joint and spring. forms an ideal armngement appreci-
ated by every mechanic,
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Mtk G and A farmier s tnon dlevator i connecton with ther
wall,

Mosses, Martin, Mutechell & Co0 wall buddd four elevators along
the present nes of the N F &M R thes sumuier, and will abso
Hudd an Cevator at el stabon anany eatensons that nay be
made

Memars Meloughin & Mooe sl i Toronte had a narrow
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ertanguantied 3t Iegote gt damagie was done,
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at thie peant of delivezy of the gomds tnless spocial armangements
are nlde o the contrwt.
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Nesennon v Walker, 1< action Jeought by Mes. Ntevenson,
of North Norwach apant Walker, Harper & Co, nullers of the
vilage for e damges foe the death of her son, who feeeived
L1l stures whide 1o the emplon of the tism, oweng. asallegesd, 10
Lk o Pruger nstrite tons tepandng the madinety.  \ sendet
Mas peiurnesd for ple ntl o the full unount

A 1O Vanstone of Bonmanuile. Ont. will sutter severely
troomn ter v ot ctorne aned flood snthat ety The goller anl
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foundat i Lo ng o aned vaamn, stel the ddam s a complete weeck,
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e 8 10 R Velegragds Compuny punted up the following
Netlhaet etegs tlietrn His now the general opinon among
fareram thes casntey that Manitola wheat crop o 3800 15 as-
el Repotts srveted fiom Bifteen grin centres in Mamiola
AWl the Wemtemn Termitgies all give very encouraging news of the
comditieds of the crope . many fanmers avwert that cvenaf we should
have 1o e raun this seaven the whea® vannt suffer from
dreught s the Blants lave tken good not and arc m a healthy
awd vgotais vonditmn, This 1€ pahagn not oning so much 0
thr 1R wegantis NS as To caretul cultivation amd the wwe of the
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Thet A
farms 6 W -temn Vsatiitsoene Tkt remadaldy mell and at
Innseete el Guil Jake the vgotmis and strong growth of the
nheat el thatod the Pvatage Tamy Alogather the groapects
£ .o Large v7e0je were nevet inene Qvnealide At thes tme of the year,
The Pnjantunnt of \peeulinee has alve ivuend a ladictin on the
cartitron of the vtrn amt etk Thive hamdid and seventy
e.ght cotionguaanlents prejuatel smmnhancoidy Tune 15t that the
ratlet woas adguralie foe valing  Growth was slow early ww the
waedtt Lot vy Taged Ltz on, The averape $all of zam aver the
whebs pavovance Las been 8 5 iindes, and only x few places are
ittt o nenlng any The aereage under o3gr s 1,081,268,
An A o 170,000 avt last year.  The cominmn of the gram,
1rA Al Bay angrc o almeeit covry ditnet o trjested eaceilemt
awl jeomang

Trev s At lin te v it tear WM aarT Lt vear,
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FACTS CONNBC‘I‘ED \Vl‘l‘ll ‘l‘llE INSTALLA-
TION OF ELECTRIC LIGHT PLANT.

R. John J. Power, supetintendent of the Nathe

Nl (Miss) gas campany, contiibutes to the | Luesy.
can Gas Laght Journal the following interesting tarra.
tive of experience selatne to the installation and opera.
tion of the electric light plant under his cantrat ©

he Natchez Gas Light Company, nearly two years
ago, dedided 1o put moan electre ight plant, prine ipally
tor lighung the sticets of our aty, wlieh were at thay
e it by 110 gas and abowt 70 caalail lamps 3 we
chase the Thomson- Houston  system, and contracted
with that company for a complete outfit of 100 2
candle-power are light capacioy, the gas company re.
serving the right to chioose thie kind of steam boder and
engine to be put in, - Al the wak was done under my
supervision.  The plant consisted of one Hazelton boiler,
123 . p,oand a Beck engine, 100 b, p, with a Stillwell
exbaust steam heater and puritier, 3 dynimns. 2 of 35
light and one of 3o light capacity  all the Lamps and
attachments and cost of building to be in the contrae,
together with 214 miles of wire,  The plant, complete,
cost the company $23,000.

The building pant frame and part brick, is all covered
with corrggated iron, gohy 6o feet 3 the bosler and pump
1o s 19 by o feet 1 the space occupicd by boiler s
10 feet m duaneter. A brick wall divides the Woiler
from the engime and dytiano room, which accupices the
remaimdder of the bulding, go by Jo feet.  Great care
was exercised in having  god  ventilition, whidh s
absolutely necessary for the sufety of the dynamos.  in
putting in foundations for engine and dynamos, 1 was
very careful to have good work pesformed.  The engine
foundation is 6 feet deep, on good salid canh, 1 foot of
cement and 3 feet of brickwork, laid in cement montar,
every brick shoved and joints struck.  The montar was
compossd of 1 part cement 1o 2 of sand. The sides of
foundation hase 2 pitch of three inches tothe foot.  The
foundations for dynamos were simikierly constructad, bat
only 3 feet deep. To-diy those foumdations are as solid
ascan be. 1 have balanced a silver coin on edge on
cylinder head of engine when running at a speed of 263
tevolutions.

Qur repairs on plant have been very slight, and em-
brace a new wrist pin in cngine, nothing on dynamos ;
and, except for making sonw changes on extension shaft
of engine, which was necessitated by having 1o put in
another engine 1o run our incandescent diynama, might

be said 10 be nil

Qur bailer has proved a great success, making a greay
swning in fuel 1 for, from several tests which 1 have
tade, both with water evaporation amd  from card
from engine, with Vittabargh nut and slack «very little
nut', we have oltainad 2 h, g for 3.8 165 caal consuned.
1t is casily hatdied, 2 very apid steamer, amnd from niy
knowledge of ozliers of the same make, very durable.

We are now ranningg up to full capacity—8¢ arcs and
3t incamdes. ents «weries: 63 candle pawer. The cty
has yiven as a five vears' contract at $85 per vear, for
2,000 <.ulle power lights all night and every night.  We
have 79 on the sticets 5 also 1,763 candle power incan-
descents at 1% cenis per hour cach. The batance of
our lights arc taken in stares.

Our operating eapenses for an averyge wonth arc as
follows :

Eagaaeer, . .. ¢ e i L ia e e e+ SR
Firestlan o ... L e i ie s ese. 3OO
Tammer (who furnidees lis own loese amd wagon)  $5% 00
Lancinan 1% days rejuut Bine, new lampr supes. cAc.) 330 00
Coas, Ittdargh slack, Mt g300 perton . . .. .. $175 <0
CatlmMIs o o i v e v v a s csevso-nwoornas $0
Repans, new e, conimmtatorn sogmecnls, new

BlocS. CHh v e e e vvesevnae.vee S8
O $16, WAMC, $3.80 © e v s v aaron tve - st
TRAL L it vt i et rnscesonssnanna $998 vo

To this must be added wear on plant, interest on
investment, and insurance.  So far cvervthing works
smonthly, and cvery visitor to the city claims that we
have the hest and steadiest lights that they have met
with anywhere.  The only credit in this conwection
which 1 can claim, is that 1 take cspecial care 10 keep
cvenvthing around the machinery, expecially the dyna-
s, clean and an pood tom,

In conclusion, 1 would <ay to the intending purchaser
of an clectric plant, get the best of cvenything.  First,a
rood system ; second, a pood steam plant, that will save
ot of fael, which is the heavicst expense in aperating
thind, saitalic Insikdings, strong, well ventilated and doy 3
founth, gond men 1o operate your machinery -~ ¥s pooe
prolicy 10 1ry 10 et a cheap m n, because he is cheag, to
run valuable machinery 3 and last bat wnt Jeast, get the
best wire, and have it well and securcly pwt wp. I of
poor quality and poordy pat ug, € will always be a sewrce
of espense, danperous, and a continned werry S0 all
coanccied with the plant.

——-—
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CARE OF A DYNAMNO.
" HAT to doand how o do it™ is the qualiti-
W cation of i god mechanic, be he millweight,
deun engmeer, or paper naker, siays the dwrerican
Forgancer,  Atpresent the millwright and steam engineer
Lne abouwt as much on their hands as any of the
wehanicad foree. New machinery, new metheds and
nev e are comstantly coming to i, and thiey must
ab be combined to nake the greatest possible qaponnt
of paper fiom a given quantity of material, make 1t
cLoaply and make it welll

suppose a single machine is shat down for wepains for
wu honr duing the day. The actual loss does nat
wount to much, but if the stoppage is repeated  time
atrer time, during many days and by many machines,
shen it is felt badly by the owners, especially when, as is
the case nowsdays, one-cighth per cent. per pound inthe
prce of paper made means the difference between i fair
v urly profit and failure or suspension of payment.

Ihe millwright and steam engineer have to handle
wew machinery, Their first work should be to post
themselves about it. Pechaps i 200 light dynmoe has
been put into the mill. Nobody knows anything about
the machine. It is different from anything they have
vt lindled. 1t does no visible work yet consumes lots
[} power.

the first thing for 2 man to do when an clectrical
plmt s sprung upon him is to reud up on the subject
and et hold of every picce of knonledge to be had.
Taok the plant over. Find out how nuny lanps are
atached to the dynamo.  Write to the miker of the
wachme, giving all of the data and stating number of
Jdiname,  Ask if the thing s overloaded and ask for all
the information that can be given concerning the care
for and operation of the dynamo,

Somctimes a dynimo persists in sparking in spite of
A that the attendant can do.  In this case, sce that the
tushies are in good shape and are sct rdght, moving 2
brush slightly sidewise.  “This perfects the bearing be-
taecen the brush and commutator, fonmning better contact,
and earsies off the current withont partially breaking its
|v.|lh.

Sparking is merely the establishing of snall arc lights
Intween the brush and commutator bars or between two
«1 more of the bars.  “The way ta cure sparking is, there-
tore, 10 take off the cutrent without breaking sts path.
Inm the brushes until they fit the commutator when the
ruchine is not running.  Sce that the commuitor is
= stectiy clean and round.

saall fmgncents of copper, pethaps fine as dust, arc
«ten earmicd between the conmtator bars.  These
proticles of dust form imperfect paths fur the cleetrieal
»ent, and m leaping acioss the impeifecuons the arc
L s appear and the dynamo is * sparking ™ boldly,

t ount the revolutions of the annature. He sure that
« s not much over the speel marked on the machine.
A spead under this will have uo wornse ctfect than not
t 'h lighting all the unps. A speed greater than that
 tended szay do hunt by increasing the clearical pres.
« 1e valtage) so much that the clectricity may jump from
. wire of the annature through the insalation, and
v there is A spoiled dyaamo on the eagincer's hands
- th the annature * bumed out™
Sec that she annature is round. 1t should be tumed

-c in a while, cither by beine removed and put in a
hie or by means of a small slide rest which may be
whed dircaly to a dynamo frame.  Afier tuming,
<1y bar of the conunutator should be examined witha
aenifying glass to make sure that no particke of copper
! & has lod‘xiﬂl in the mica, which forms the insulation
" ineen the cammutator bars,
AN excessive heating of the commutator shoukl be
svenled.  Too smuch pressure from the brushes will
sse friction and heat, therefore adjust the brushes o
- 7 as lightly xs passible and keep good contact with
~ commutator. Feel of the commutator once in a
rle.  Bic carcful nat 10 get hokd ofcither of the brushes

ile 30 doing, or a dangerous shock may be the conse-
race

Sce that the anmature or fickl magncts do not get 00
D2 The wirc with which they arc coverad is of suffi-
T MZC IO CATY A CCMAIN CUITER, and so any amperes
1 w0 more can pass without danger of burning  the
~alation from the wires.  Butming out 2 dynamo is
:ahing »o much current through its wires that they are
»ated hiot enough 1o bum off the ibie with which they
« voverad.
ace this covering is sdestroyad, the current docs not
s around and around the atmature or ficd magnets,
-1 gocs direct from onc cuil of wire 10 another, and no
Arentis generated by the dynamo.  Electridty passing
g 2 wire always heats it. . About 130 degrees is the
avuznum degree of heat allowed, and thisis casily borne
3 hand,

By fecling of the field magnets it can be casily told
when they ate getting too ot Almost every anature
cases i current of e to flow fiom g, and by holding
the hand m this r and noung s temperature the
attendant can easly tell if the aruure is getting dan-
gerowly hot,

The armatwre should be perfectly balanced, A stand.
iy balance 15 not suflicent. A running balance must
also be secuted. An armature out of balanee, or with its
shaft sprung, will often cause sparkang at the commutator
as wel) as heatng atits bearings, “Po find if an anna.
wre is in running  balance, put it between centers, as in
a lathe, and have the dead center made long and slender.

A stift spiral spnng between the center and tail stock
will answer the same purpose, and miy be casily rigged
by soldermy two centers into a piece of spring ; one
center to go into the anmature, the other into the tail
stock or some other bearing for it. Revolve the anna.
ture, and if it does not wobble and cause the center to
describe 2 circle, then the armature, or that end of it, is
in running balance.

‘Turn the armaure end for end, and repeat the opera
tion.  If cither end is out of bakance it must be corrected
by weighting the annature untit it runs true. Like all
othier machinery, i dynamo needs to be “ greased  with
common sense,” a8 well as with oil. Think what you
are about and the *clect *cal milluwright ™ will have no
trouble.

ON THE AREAS OF SEGMENTS.

MONG the calculations that the engineer often
A wants to make, there is one for which no simple
and perfealy accurate rule can be given.  We refer to
the cdeulation of the arca of ausegment of circle.  Rules
hased on the principles of trigonometry can be given
readily cnough, but they are not at all suited to the cn-
pincer, who wants somcthing that is simple, that gives
fantly accurate results and that he can casily cany inhis
head,  Fallowing is a ;e that is simple chough, but
which gives results that may be i error by 15 per cent.
or thereabouts. \When such an crror is permissible,
this rule nuy be used 3 but when further refinement is
nccessary, onic of those given below should be substitut-
cd for it. The shaded part in Fig. 1 may be considered

< o coverereereeereaasee 108 <o ceene o 3
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as made up of a triaugle and two small sepments lying
on cither sidc of 1. The area of the trangle way be
found by multiplying the base by half the altitde 3 and
it has been found, by calculations based on more exact
mcthads, that the two small scpments taken topcther,
are abaut cqusl to half the thangle.  Thercfore we have
the following : Rule 1. Multiply the base by the scgment
by half the altiticde, and 10 the product add half of itself.
+ Error may mnount 1o 13 per cent. or sot. - Thusin Fig.
1. half the altitude of the segment is 12% inches and 23
inches+2 - 12% inches.  Thexn, by the tule, $6.6 inches
% 12%s inches - 1,083, Then half of 1,053 is 533, and
10834331 - 1,633 squarc inches, which is the arca
sought.

The mnst satisfactony is 1o calculate the area of 2 scg-
went by that given in the Jovamaliae for Decembeer, 1386,
This mcthod is cxact, bt it requires the cngineer or

i, . ~llassmanse Ruix 1.

inspector 1o have the table with him whenever he wishes
10 Galculate 3 segment. A method haved on Simpson's
ruke for incgular fgures (see Rankine’s ™ Rules and

Tables,” p. 04.) is shown in Fig. 2. ‘The base of the
segment is divided into hiadves, and one of these halves
is again divided into quarters, and i perpendicular line
is drawn through cach point of division up to the chicle.
These perpendicular lines are then measured, and cach
is multiplicd by the number written against it in the
shaded space ; all the products are added togethier, the
sum is multiplicd by the base of the segment, and the
product, divided by 12, is the area sought, The rule is
exact when the small parts into which the curve is divid-
ed are arcs of parabolas, and it is only approaimate when
these parts are only approxmately pamabolic. In the
case of the circle, therefure, the rule is not eaact ; yet
its accuricy is quite surprising.  In the case of 1 60-inch
circle, measurenients of the perpendicular fines gave the
results written above the lines respectively.  The caleu-
Iation is as follows ;
25 inches x 1 ~23inches

24 IYY 74 _‘)6 "

20K k2413 ¢ 2219 X064 - 14,1605 and

145 Y X3 =38 1100212 180 sy, in, Aas,
Sumy 229, ¢

The reader, after studying the preceding calculation
carefully, will find the following useful : Rule 11, Di.
vide the base of the segment into halves, and divide one
of these halves into quanters,  Draw perpendiculats
through cach point of division 1ill they meet the circle,
and measure cach one of them. Then multiply the
middle one by 1, the neat ane by g, the neat one by
2, and the kst by 4. Add all the products together,
muLiply the sum by the base of the segment, and divide
by 12, The result is the area of the segment.  (Error
is never greater than one per cent.)

A similar but very much simpler rule than this may
be given, which is never moie than four per cent. in
envor, and which sufiices for every pructicd requirement
except in cascs in which the greatest possible accuracy
is required.  1tis illustrated in Fig, 3. The base of the

YIRS v
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sczanent is divided in halves, and onc of these is halved
min. Perpendiculars are drawn as before, and these
arc measured.  The shorter one is multiplicd by § and
addad to the fonger one.  The sum is multipliad by the
hasc of the scpment, and e product divided by 6.
Thug taking the mcasurements as given in the cut, § X
207 inches  8§3% inches ; 83% inches + 235 inches ~
108 inches 3 10893 N O - (0933 : and 93356 - 1157
sq. in.  This process is summed up as folloaws:  Rule
111, Divide the base «. the sgament into halves, and
divide anc of these again into halves. Through cach
naoint of division draw a pempendicular till 3t strikes the
arcle. Mcasure both perpendiculars, and to the long
anc add four times the short onc.  Multiply the sum by
the base of the seganent, and divkie by 6. {The result
can nat be in ermaz by mere than four per centd The
trucarca in Figs, zand 3 is 1,188 sq. in. 3 so that Rule
11 gives a result less than one per oont. 100 small, and
Rule 111 gives a result about three per cent. too small.
Bath of these miles are wwost accurate when the height
of the scment is small, and are least accumate whenthe
seRinent is nearly a semicindle,  Rule 1T is recominend.
od for use in draughting rooms, amnd Rule 111, which is,
on the whole, by far the mast useful, is recominended
for draughtamen, engincers and inspectors. - Tae Jave-
mative.
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PUBLICATIONS.

Among the contrilsitors 10 Tae Arnwz for July are Scnato
Wade Hampton of Somth Carodna, Q. 1L Frrhinglam, Ralds
Solomon Schindicr, Rev. Cardos Martrn, D1, Jumins Henn
Deowne, Hambin Gatland, H, O emicoot, Rev, Manot 1. Rwage,
Hom, A, I Ruchmand, Frances E. Walind, and virncral Marcus

J. Wogh,

A compuny has Hoen formed at Collmgwaond, Ont., to start o
fovndry and sachene sbop

The UHamilton Forging Warks hare hoer alneeled e the
Ontatne Rolbimg Ml Ca. The Iaancs will e consiraldy ex-
1300 znd actady Jrmdvard e the Rew Foogariclons,

Wilkiam 1{ahard Notan aml W. O. Gardacr, who dsd Inruncss.
At Momtrral umder the firm wame of the Machinery Sappdy Asso-
catin, have asgned on the demand of 1 Tungue Natonale,
with abom $33.000 Talftecx The jemopal credaors are the
Rank of Mntide Newth Amenca, $16.123. 1 Mangue Natwonale,
215975 Johm Hertram X Nowe, Dandas, $1.800; Ters X Nom,
$t.732: George M. Urrdtam, New Yok, $1.G6
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GENERATION, DISTRIBUTION AND MEAS-
UREMENT OF ELECTRICITY FOR
LIGHT AND POWER.*
APPLIANCES THERVIOR AND PARTICUL ARS
DLAN INSTALL VBN,
By Vv ] Lawesn, M Cas s 01 VBB L ANMIL L
STORAGE AL RIES.

S TORAGE battenes have nat heen applicd on tius
b continent toany stch extent as they hase been i
Europe.  Wherever they aie emploved except for pro
pulston of about a dozen sticet salway cars, peshaps
fesver, 1t has been for the putpose of scomnng hght afte
engmes amd dynamies have hoon stopped at gt and
for tubway car hightng  For the latter purpose they
Bave not letherto been i suscess, and hase been discan
tnued on the Pennsslv g Roady on the Canada
Atlantie and on the Grand Tensh Raalwas s, the Julien
batters having been used m these cases, Onthe Inter-
colomal Ralway @ great number ot cars have been ntted
up with these battenes, and 1t s sand several addiional
charging stations are to be crected. st havang been found
that the tweat present i operation, one at Levis and the
ather at Moneton, together with such current as may be
obtamed ar Hahtin, No S, and Moentical, have been
wsiticient, of utheraise exprossed, the capaciy of the
battenes hus ot been anongh to List durmg the sans
The St that the coal ol
Lamps, whiich were wasely et o pesition, ane ased on
neatly cveny tnp, proves the madoquateness of the
battenies wha b have beon sepplicd for this wark

Outside of these plants storage batteties have been
tsed m five ar sy places 1 Canadas among which may
be wentioned Mo tall College, the Bghts whih we have
here being run from o tabson battery 1 the basanent.
The battens is olarged from 4 small shunt wound
dyvnane daves by an Otte gas enase tade by Crosde
Bros. of Mandchester,

CANA-

between the varnions statiotis,

The same kind of plant atid the < Kand of batte ey
are wsed i the ressdens e of Mr 1R Redpathe the o
rangement of whinoh s shown m Fags 20 293 The plam
1 in the Dascment of the house, The gas engme s an
Ogte mtade by Messrs, Schileicher, Sehumm & Cog of
Philadelphia, and s the steadiest running ;as engime n
Canada. It weight, with tna 33anch @y whedds s
about 3200 s IU indeates 30 ke powath o gas cons
stnption of 20 subie teet per b o per hour, Over the
evhinder 1sa castazon saddle, o whach the dyname,
<hunt wound marhine nude by Holines N Col of News
castle-on-Tyne, anpontesd by the wrmter, s placed, these
Deing st onte quantes of annch deatiz ¢ ciwern the
ras of the 1 wheels aud the cads of the duatine sl

delind the dynamo el wttashal 1o the bed of the cu
A0 are e Wiotght ren adpstable anns camvang the
cauntes shatt and adler pallva. Fhe dvaane pulley s
therefare etweon tle wdler aid the th aberl of the en
2ines s danbie stennied and s Lappeed over aeaaly the
whele oo mfetenie e by e belis as ~hown
Iessthan 2 pessent. The speed of the me hine i 12e

solutiens pet sernte. The dynamio wehs 350 e
and the adler ptley amad somntershati tixe s that the
ttal warght ot engnee dinaatie and dnan, aear s
Woulbe, Abexv =3 03 2
o, belung sdler praliey anad counteishate aand the whele
it e thns Aluppeed e e shaane cootplbtely st up
The
Atran ettt of the plant nas desgrel by M Redjatl,
azaed 38 Tes” ogegaae tand et

The hpes

wodd coner engine, dit

sy for crtaacion of pas and ealans epes

There are 32 vellh of Calrnan batlens, sagreedt 1300
amperr foe

T atel 2 3 TC ¢ 010 tev] 1 v ~els 01 )
caek s paaallel the shanen, onstent besng 33 aimpries
o e 33 10 33 At e,
o shelies mnthe engme s Tl ol
tery ate placed hetaentalin anstrad of ol asin
ol hattenies wand Lane s the wlhancage o o
Fras Bable 1o Lot st tlmeaich pueete Salng
I twevrs thetis o 01 sdows

These sagin v tapgeeld

~ e this ha

A vt ally arnangel plates

N shtdiadiancase o tha the antemal pastane

hychier than wane sitles Bonins of Tatter omang e the
proates bemn farther apart . bt s s cangunsatal for
Yo the honot Le of the Cotoon, he taker s Guzanteeag
Yoo kv go 40 toveteled tor Tem jat YT jer antmn of the
Wrtevnt  The elevmninie vl s shiire selplige acsd
witl: il additeon of sulpliate o8 wala, the densaty of e
o e ped sdntoon Inates ¥ 230 Ty bty well staned
heavry vharn,: tan ase ather. amd has fivspaentls
bernsharged wath a sanent of T3 amgeeres ;o I the
annl evonomsal practeal chagmg tate s abonl W0
amperes. In shaguny the sutrent ae measund i
Weten ammeirr amd the presanr by a Weston vl

wter.  There ic alwe amrher \Weion velgneter in the
Lty wpntaies, amd umdemeatly i a tevstanoe suada i of

* Aton t A paguce tend tofare Tive € aant0n Maeett o (vl FRoWweens
at Magreal, May Rh, 1490

German sihver mosetes with the battery, by which the
pressure mdischarging s cgulated, as the battery, when
st connes ted o the Lanps atter chagusg, is hghes in
oM FCthan when nealy discharged, and the inps
used e of conrse of swch voltage that they will gine
thew tull hight at the lowest pressuse to whach the battery
m practie s geduced. The mamtenance of perfectly
unornm heht s thus under conttol fiom M. Redpath's
s,

I'hias s the tistand only complete prvate installiation
tor tesudentil hghting m Canadiy, and was st ~tarted
tve vears ago, shortly after the visit of the hitsh Asso-
caatton to this country,

VALTTATILLD AN BARRED CENTRAL STVLIONS,

Let us desonbe baefly and compare these central
<tations, both consttucted by the woter, amd good
samples of then tespectne classes, Both have water
poner, but the et s on the Edison three-wire system
and the scoomd s o Brash AL Coplant, In Valleytield
the power 1~ m the heart of the town and i the centre of
distubution, <o that it s m the most fnoutable position
for cconomu al distnbutton by low tension, and the wire
ased s as samall e as consistent with even voltage
at the Tamps and best effivieney of the plant.  Both
stations wese bl with rooms for the man in charge
over the dvnamo room. The running expenses are the
<une or about the sane m both places. Probabhy no
other statons of sumlar capacity m the world cost less
to run, the total annual expense in cach bemgg less than
$1.000.  The capaaty of both stationsas about the sune,
)y oo watts, The Valtevtield stinon complete cost
S40000, e duding buldimg,  waterswheels and dame.
The Barne station, mdduding the sane items, cost less
than $22000. mdludimyg over 33,000 for the waire leading
o town from the statton, tive miles distint. In the
Batne <tation heauly insulated wire ss used throughout
the 23 mules of strect winmg. and rablicr-covered wire m
1Y buntdinges, whercas bate wire s used m Valleyticld for
street winng. ond fire and weather-proof wire for inside
work,  House winng m Valleytield s adb deat wok,
while most of that at Barme s concealed, the lights in
the Ltter place bang prnapally in private houses and
placal on Lrass tintures, and at Valleytield are used ex-
laaely,  The presure i the houses m Valleyticld s
generally 220 volts, the three wires bang qarmed in,
all vases where this systent 1s wved. i order to mauntan
a~ cvent a load as possible on bath wdes of the drean.
1 Rarne the pressure s 63 volts on the lanps m the
hotses, and nthing higher than o8 velts can ever enter
them. The dhargze for current averages at Vallevtichd is
S por bght azvear and at Bamne $so0 This means
that, making due alleaan: e for all coningencies w both
canes the Bamne plant sall gy ats shaseholders better
than the Valleveld plant will, wlnle the custamers pav
3130 per behita year Jess. Inthe Basnie statien West.
b cters are used on the premses of the largest
consamers, and these can be read by the consumer as
neil as the naer man, the cost of opetating the stahon
s ant e reasad, the pan who attends 1o the wanng of
the haldimgs i toun and 0 colicction of acceants k-
12 the readings @ while it the Edisonineter be used at
\alles ekl anathier man will require 0 be anployed to
attend 1o the meters wlels, and s wiges wall hane to
Tree aedidesd o the aperating: evpenise and thus reduce the
10l IeVeUN .

The 1o tine swes of wire tved i bath Stanons 15
awrzhy ot sty N1 Barse thelassan the feeder iy 337,
pevoent at el had neah the same s at Valleyticld,
The length ol tvsdaa at Bamne s toaniles for the cnmplete
e uit, atad the size of aue Nacg BoWL G0 O\ Vailey-
fchd thic el ate thiree in number and three ma et
thic longest s dess than twe anles for the complete arcat,
and the cue of e natade wires N ooo B WL €,
The N, 3 wie used at Bamie worghs o835 e per mule,
e haling matlation, amnd he No, ooe are wue at
Valbasiedd mugche 2386 The, per nule

1t naaen b amed Bas been <aad that in the wne sase yo
Lave a perfeatly aate Jom enson syston. whale i tlhie
other, 1o nse the et phirase of the pand > haate of ow
tenaedn, the Nem Vork State elecineal exerutioner, you
Bave the “Dradh Aliemating Carrent.” That i< ad
aatle as o ttale ue kbt oven the hdion Company
woen asdvertine that they are preparad o apply A C,
plant 2w all wher desse st Tather there w be<s danger
thon they weonipl Lave the puldes belicve e A8 e
e, oot they are 1euly Tesabwnblinate prmople to eecket
w the comtest. Taaler sightly a phrase fom Dickeny’
= olnlay Rosmiare e, the Fslivem ]m)l)}c hare heen ol
v, the pmhlee 1o~ Prolulag the e of the aliemaung
et ~vadem s the grontad of umasnaty as it makes
wits v nane . S William Thomeon, the greatest
Lumg antlmnnn o v he Treal matters s

= In pasar; T ama semark thar 100 wolts in the hoaise
s perfotly wafe 1o the uver, whether the current be al-

termatng on contintnus, as 1s proved by Lnge and vad
expeience in England.”

10 must be freedy admitted that the acdidents repoted
from New Yok wete real and notinvented for sensa.
tional purposes, but it must abso be acknowledged tha
in no athier ity in the workd is there such an orgamz.
tion as the Board of Electrical Control, to which appoint.
ments are made by political influence only, regandless of
qualitication, and one of whose advisers is, or was,an
mdividual whose Lusiness it was for the past tao years
to discredit the alternating svstem, tor v b oserviee he
was well paid. I no other city in the Stawes or Canada
s these such bad consttuction of overhead conductors
as thete was in New York, and the uader-ground can-
struction there s neudy as daugerous on account of
eaisting prounds on the wires and leakage of current,
and the consequent hability to cause explosions of as
in subunay ~as has already been repeatedly done, besides
turnmy the paving stones into * i molten mass.”

Furthemmore, the insulation of the ovarhead wine,
which hinve been in use in some cises over cight years,
had rotted off; being of the quality known as * Unde.
writers,” or * Undertakers ™ if you will,

Four deaths have occurred in the whole history of
clectric lighung in Canada fiom shocks of electridity,
and two of these were the result of bad insulation of
wires and faudty construction by a purchasing company
domy its onn wark without employing anybody having
amy knowledge of the business, in order to cieapen the
tirst cost of the plant, and which pachased 2 job lot of
poorly nsulazed wire, and 1an two dynamos s seoes
with 100 ire Lanps in cirenit ata tension of nearly 5,000
volts,  The cuntent used on thiat system was i continuous
one, nat & pulsating Jugh teasion current as stated ina
carcular which some of you may have recenved.

Reverting to our miun subject, thinty wires rudiate
from the Vallevticld station @ one pair carries the anrent
from the Banie station,  In the Barme station the proes-
sure of pruman cunent is the highest which has ya
been tsed m thes coungry, being about 2,1 o volts aver-
age on the ferder. This pressure is mised or lowered by
meresing or decreasing the eaeiting carrent according
tos the load showa on the central station sunneter, which
15 praduated to sigle amperes, and is indicated by a
Cardew volimeter, which, as elsewhere mentioned, is
attached through a converter to the anmature.  Instead
of laning a1 compensator, as is used in the Westinghouse
saaten, atable of toads and the cotresponding pressures
10 be carmed st the station iy used.  This method,
though of coursc not absolutely perfect. owing to the
fise of current with incrase of voltage and vice versa,
anwers wen well. The Cardew voltmeter in the come
pam's office i town, which is an eaccllent check upon
the dyname attendants’ wark, shons an average vara
tion of only two volts in a aight's run.  The nains
tonn, which aggregate acarly fourtcen miles in lengh,
are caleulated for 3 loss of only 2 per cent., ot full Joad,
which ginves a difference of 25 of & volt per lamp up or
down from the standard.  The house wires, which aie
insulated with subber and tape, arc ealoulated for only
one per cent. loss only atfull load. s most of the lights
are taken i private remdences, where the whole number
are hardly if cver m use at one time, the loss of light
through resistance of the honse wiring is practically sk

MEANURING INSTRUMENTN

The A\yrton and Pary instrunents have been used o
a very sonsderable extent in this country, and until
reeently were the most accurate of all really  portable
clovtrival measunng instruments.  There isa sample on
the table before you. They are only suitad for dirrat
cumrents, and arc ojen 0 the ahjection that they hae
connderable friction anda high temperature crror ithet
wm arcuit, which they shoukd never be exeepr only fora
fow seconds when taking sewlings.

The Weston voluncter is shown in Figs 235 and 26
amd on the table are a volimeter am an ammeter of this
npe.  These volt mcters bave the great advantage of
cxtrae accuracy and veny high rovstance, aveagmg
about 20,000 vhmy, o that the quantity of cament pass:
iny 18 extremely small,  They may be ket continuowly
m araut without any matenal varation in their resdings
They requre carcinl handling, of course, as do al chee
1ncal matrunents, but they are the most accurate and
sehable of all portable 1csting instrumenss for continums
airents, The voltmeters contain a calilrating oo by
whih their consiancy can be at all times tested. The
wnter has uad gquite a number of thexe instrements
which he has checked wath cach other, and has some-
umes vompared the ligher and lower seale by taking
the I, 12, difference hetween termanals of single cells of
sccomlary battenes, vl then, putting the whole of the
oolls i senes, compared the reading of ol E. M. F. of
thebaticry.  Scveral tests of this nature have come oot
within one quarter of a voit.  The calibrations are in
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smgle volts on the higher scale, and thirtieths, twenticths
o tenths of volts on the lower scale. The ammeters
tad to tenths of amperes in the small sizes.  In both
1 divisions of the scale e so wide that one quarter of
these values cian be read with perfect ease,

For the most perfect readings by these instruments
they should be quite level, and tive feet away from any
uther instrument, or from any mass of iron or steel, and
s placed that the index will point due west when at the
contre of the scaly, but these preciuntions ere not neces-
~uy for ordimry testing of pressure in buldings, as the
viror can never be more than 4 volt, if otherwise placed.

I'he Ciundew voltmeter (Fig, 27) is used for both direct
atal alternating currents, and is made to be used cither
wortically or horizontally.

Ihe harizontal pattem has the advantage of being
eadier than the vertical instrument owing to the dis-
tobanee cased by currents of air passing up the tube
of the latter. - All the more recent forms of this instru-
ment have an adjusting screw outside of the case to
buny the needle to zero, which should be done before
*he currentis tumed on. - Noadjustinent should be made
whale the wire remains wann, as the section of the wire
any be altered by any tension put upon it while in this
«ondition and the calibration destrayed.

For alternating and direet currents Sir Wi ‘Thom.
wn's fatest instruments ae the tinest yet produced, but
ate more suited for standard or station than for uwe as
1o <ting instraments,  in the clectrostatic instruments no
current passes through the instrument at all, and so the
cenditions of a battery or dynumo on apen circuit can
e found with perfect accuracy.  The clectrical balinces

Tr2. 28) are adapted for both alternating and  direct
anrents.  To anybady desiring 2 fine standard labora-
te1v or station set of large range, none are better than
these instruments, expensive though they be. Al sta.
nens for alternating current work should have a Cardew
+1 Fhomson voltieter, a portable Thomson multicellutar
o ctrastatic voltmeter, for testing pressure in consumer’s
prenises, cte, and a0 Thomsan ampere gauge.  For
daect carrent stations Weston or Cardew voluncters for
wation work and line testing should be used, and Thom.
wu ampere gauges for current measurement.  The
W estinghouse ammeter, an excellent nstrument closcly
1 ~cmbling the Thomson smmpere gauge, is shown in Fig,
2« and the Edison wmmeter in Fig. 30. For rough
approximations the Iatter is a cheap and fairly sccurate

nstrument.
TRANSMISSION OF OWER.

In his :uddress at the annual mecting, the President
v hod upon the subject of clectrical transmission of
=over, mentioning the installation at the Chollar Mine,
\ rgmia City, Nevada, There a Brush plant is used, us
then stated, placed 3,680 feet below the surface of the
~ound, in a chamber 30" long x 237 wide x 127 high,
fe w out of solid porphyry.  The small streamn of water,
»lish drove the wheels at the surface of the ming, - was
«arned down through two iron pipes onc 10° amt the
wher §7 diameter, connected together at the bottom of
1. shaft by a Y into a single pipe 147 diamcter from
».ach 67 pipes lead te the Peiton water wheels’ noules,
4 1ihere develops sufficient energy through the dyna.
1.~ to transit to the surface through well insulated
»les 330 Ho 1% The waste water is conveyed away
‘1 wugh the Sutro Tunncl, picrced through the side of
I mountain for the dminage of the mines-—in itself a

aument of enginecring ability amd westem enterprise.
“is 3¢ at presemt the largest installation in the workl

transmission of power by stationary clectric generat-
<. and motors,

\bent August last a gencrator and a motor of exactly
1 - same 1ype as those placed in the Chollar Minc were
= talled at Messrs, Barber & Ca's Mills, Georgctown,
' 1. The water of the Credit river was danmined over
+ « miles below the mill, and a water wheel and shaft
¢ placed in a huilding the e alomg wath the generator,
opper wire was carmied back and attached 0 the
‘o7, which develops 75 H. I in the mill.

RLECTRIC RANWAVS
‘our years ago there may be saud te have been no
tric railways in operation in America. Vet acocond-
to the most reliable sources of mfoemation there
x- e 6304 miles of clectrically equipped railways in
»,- ration and 700 miles umder construction at the end
Decombier, 18389 @ 1063 clectric cars vere then running
a4 ! 771 cars were being oquipped.  The total number
compictel roads was 107, and 83 were under con.
< tion. Of these Toads twe were Tunaing in Canada,
1.1 1al Jength ucing 10 miles, and these were equippad
w 1 on mor cars.,  The fitst, at Windsar, Ont., with
v. . miks of road and 1wo cars, has now been at east
¥ years in operation ; the other is at St. Catharines,
-
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the length of road is cight miles, and it is equipped
' R cart.  Heth roads wee the Vandepale system.

‘Lhe road at Victotia, 13, C., is now running. The track
is four miles long, with 6 mator cars.  The Vancouver
road, now appeaching completion, is likewise four miles
in lenpth, and will be equipped with 4 motor cars, 1t
will be running about the middle of June.  The Thow-
son-Houston system is used in both cities, and a contrict
for o short line in Toronto on which two motor cars will
be used has lately been closed with the Thomson-Hous-
ton company, who hive done by far the langest amount
of work in clectric milwiys, the Sprague Co. rank next,
The table given below shows the amount of work done
by various companies and that under construction in
Janumy last,
ELECTRIC RMLWAYS,
In operation and under construction, fan., 1890,

Inoperation.

f Under construction.
o Vo ettt e+
Nane of System, No.of Nu. of No. of]  No, of
‘Raads Cars. | Roads Cars,

1 Thomson-Housten .. ...1 37 | 490 37 (7]

2B PrARUC .o eoena] 35 | 408 ‘ 33 213
gbhaft. .ol ol ot [ 3 15

4 Van de Pock .. 3 13 ‘ .- -

s Shant ... ... 3 17 1 )

0 Bentley-RKnight .. ... ... [ 7] t z0

7 National Eleetrie Ry. Co, 1 t 3 net given
8 Julien ...,..... P . 1 10 .

g Fisher. .o ooinnin t 4 not given
10 Henry. o oonl ol 1 4 . .
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STREET WIRING FOR ELECTRIC LIGHTING.,

Within the past few months great activity has obtained
in clectric milways in the United States, and two lead-
ing companics in this business have contructed for
seversitl hundreds of cars cach, the lead of the Thomson
Houston company having increased, while die Sprague
company has over 1,200 motor cars in aperation or in
course of construction. The largest electric street raile
way system in the world is that of the West End Rail-
way of Boston, contracted for by the ‘Thomson-Houston
company of which the following particulars may be of
interest: At thé present time there are 130 cars running,
and when completed there will be 600 in operation.
Now there ate 56 miles of road clectrically operated,
and 236 arc to be cquipped.  In the power station from
3.30 1ill 7 p. m. the clectrical plant which is capable of
devcloping, if called upon, 2,500 H. I'. usually furnishes
froin 1,000 10 1,500 H. . The cans gencrlly in uscare
16 feet closed cars, carryving 30 passengers and towing a
similarly loaded cai. Such amotor car, equipped with
asingle 13 H. 1% motor averages in speed 15 miles an
hour on the level, and will pass a grade of 3 %5 per cent.
at a rate of g miles an hour.  Such work is, however,
mther severe for constant use and for heavy work they
are using two 15 1. P.motors.  The potential used is
500 volts, and the average rate of speeet is from to to 13
miles an hour.  The weight ot a motor car cquipped
is 0 tony the cost of steam power is from anc to four
cents per mile, taking 100 miles per car per dav as a
basis ; the cast of operation and ninintenance four to
six cents per car mile on the ssune basis ;3 the cost of
repairs 1o clectrical apparatus is fromy one and a1 half to
two cents per car mile ; cost of management from onc
10 two cents per car mile, and the average total cost of
opcration is nine and a half to sixteen cents per carmile,
acconding to the number of miles operated.

Unforturately the severe winters and heavy snow-
falls of Montreal and other cities in castern Canada
precludes the possibility of working clectric milways the
whole year on our present strect roads, but it is a ques-
tion worthy of the study of members of this Society
whether or no it would pay to operate our roads clectri-
cally during the scven manths of open weather which we
xet ot if a system of overhead milways along our main
traffic thoroughfares operated clectrically, and which
<l be run the whole year round, would not bea gond
investment.

First, on accoumt of the dangers of break down from
heavy slect storms, and the vadation in tension of wire
caused by the extremes of temperature experienced in
Canada, poles should be placed not more than 135 feet
apart, or say 40 ta the mile.  They should all be good,
sound, straight cedar, 7 inches diameter at the top ond
and not less than 33 feet long, and shouk] be set in the
rround to a mimimum depth of 6 fect and securely tam-
ped.  The cross arms should be of sound timber 4%
x3%" well painted, and fixed in gains cut in the poles
and secured thereto by lag screws 8 inches long, which
thus cnter iato the pole abowt 445 inches.  They should
never be attached by sjakes only.  Wherever telephone
or tcdegraph wires Tun in the same streets, the poles
should be of sufficient height to carry the clectric Hght
wircs at hast four feet abme them. Bare wire for
curying cither high or Jow iension currents in towns
should be strictly prohibited.

None at the best dowble-petticoat glass insulators
shoul be wsed. The insulation af the wire showld be

both firesproofl and weather-proof, and be of such tough
texture as to withstand abrasion should other wires by
any means fall across the electric light wires.

For outside construction some of the English Board
of Prade Regulations, which might be adopted with
advantage in this country, are as follows, the numbers
being those of the regulations : .

1. An acrial conductor in any street shall not in any
part thereof be i less height from the ground than 20
feet, or when it crosses a street, 30 feet, or within 6 feet
of any building for the purpose of supply.

2. Every support of aerial conductors shall be of
durable material, and properly stayed against forces due
to wind pressure, change of direction of the conductors
or uncqual lemgths of span, and the conductors and
suspending wires (if any) must be securely attached to
insulators fixed to the supparts, The factor of safety
shall be at least 6, and for all other parts of the structure
at least 12, taking the maximum possible wind pressure
at 30 1bs. per square foot,

5. LEvery acrial conductor shall be protected by
efficient lighting protectors.

6. Where any conductor crosses a street, the angle
between such conductor and the direction of the street
at the place of such crossing shall not be less than 6o
degrees, and the spans shall be as short as possible.
Where any acrind conductor is erccted so s to
cross any other aerial conductor, or any suspended wire
used, for purpose other than the supply of encrgy, pre-
cautions shall be taken by the owners of such crossing
conductors mygainst the possibility of that conductor
cominy inta contact with the other conductors ar wire,
or of such ather cofductor or wire cominy into contact
with such crussing conductor by breakage or otherwise.

11. The insulation resistance of any circuit using
high pressure acrial conductors, including all devices for
producing, conswining or measuring encryy connected to
such circuit. shall be such that should any past of the
circuit be put to carth the leakage current shall not ex-
ceed 125 of anampere in the casc of alterating currents.
Every such circuit containing high pressure conductors
shall be fitted with an indicating device which shall
cominually indicate if the insulation 1esistance of cither
conductor fall below the conditions required by this rey-
ulation.

t4. The owner of cvery acrial conductor shall be
responsible for the cfficiency of every support to which
such conductor is attached.

15. Every aesial conductor, including its supports,
and all the structural parnts and clectrical appliances and
devices belonging to or connected with such conductors,
shall be duly and cfficiently supervised and maintained
by aund on behalf of the owners as regards both clectrical
and mechanical condition.

16.  An acrial condluctor shall not be pennitted to
romain erected after it has ceased to be used for the
supply of cnergy unless the owners of such conductor
intend, within a reasonable time, again 1o take it into
usc.

17.  Every acrial conductor shall be placed amd used
with due reyard to clectric lines and works from time to
time used or intended 10 be used, for the purposc of tele-
graphic communication, or the currents in such clectric
lincs and works, and cvery reasonable means shall be
cmployed in the placing and usc of acrial conductors to
prevent injurious affection, whether by induction or
otherwise, 1o anv such clectric lines or works, or the
currents thercin.

The author considers that rules 7, 13, 14, 13, 16 and
17 should be equally binding upon telegraph and tcle-
phonc companics whasc wires arc often as carclessly
constructed as those of any clectric light company, and
have in consequence been Quite as blameworthy for fires
onginating from clectric cuirents.

HOUSKE WIRING.

In the interior wiring, none but high class rubber in-
sulated wire pratected by an outer linen tape or ather
cfficient covering should be used.

Nonc but porcelain of slate basc cut outs and switches
should be allowed, and the sweating of drop wires for
singlc lights on the main wires, such wires being after-
wands twisted togcther and brought down 10 the lamp
socket, should be prohibited.

Wherever lights are suspended by wires, stramded
conductors, equal in area to Na. 20 standand wire gauge,
covered with a good solid rubler coating and protected
on the outside by silk or cotton brawding, should be used,
and where taken off from the main wims a porcclain
rosctte cut-om, such as the K. \V. roscuie, should in all
cases be prvided, or 2 wood base rosctic may be used,
provided it is rendered fircproof.

No switches should be wsed which do not break con-
1act quickly and automatically, or in which spring copper
makes a conncction ; sach copper isheated by the pass.

-
re
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age of A bge cunent, and, by tosig s hardness thae
from often fails to make good connedtion, and <o ma
caise anatc o form. The Piaste swatchs the anly one
At present mide on thes contnent i which these abge

tions e s cessiubly met.

Fuses for antouts shouklld not be mterchangeable wath
others of widely different capaeaty, Over-loading of
wites finst designed tor hghiter loads would then be .
possible.

Fhe iomts in wires are preferably made with connec
tors such s the Maclnty e e wint, as soldeted onis
on which acsd has been nsed, frequently corrode thiough
the excess of acd sot having been temoved oncomple
tion of the soldenng and 1t has been the author's o
penence that ordimanly wiretnen wall not take the ume
or ouble to make .t good jomt with 1osin as 1t

It must be remembered that alow tension contimuons
anrent is mote liable to cause o tire in case of shat
arcuat between the main wites than an alterating cur-
1ent, oning 1o the connection which exists diteetly be-
taeen the dynamo and the house wites, perantting the
entrance into the house of an enormous cunrent, while
with the alternating current sy stem the short arantng
of the sccondary house wires will only 1esult in the
immediate melting of the tine wire fuse in the priman
ancuit of the conventer  There should be norelasaton,
therefore, of adopted egulations i finvor of low tenson
dircet s3astems on account of supposed greater safety, a

thing whith does not exist m then case, bat both dueat
and altermnating cunrent systems should be neated alike
so i as the wining of Consumers’ premises is cone e,
and the present standand should be vased, not tosered.

1t should pot be forgotten, that one of the most iny
portant clements m the atGunment of poefect satety to
everyhody concerned is the employment by supply com-
panies of properly quathlicd and expenenced fabow both
for the constiuction and anning of plants. 1t will be
found to be very poor cconomy o employ bell-hangers,
plimbers and even shoctakers on work tequinng con
stderable electncal and mechamoal knowledge and clea
dgments as s done at the present tme m some Can-
adian stations which mght be wentioned, wetely tor the
sake of saving two or thiee hundied dollies a0 year m
wages, 4 st which s much more than countetbakanced
by the unsansfactory results in the hghting and the
additional cost of 1epairs. Nar should it be fogotten
that a cheap and poorly constiucted  eleetiie lighting
plant is the worst of all possible investments.,

To reassure the umid whose nenves have been so
skiltully pliyed upon by advocates of Jow tension sys-
tems, the followig opimons of S Witham Thomson,
Dr. John Haphinson, Mo W, HL Preccd Profl George
Forbes and Monsiear K. Fesquet, handed inatatecent
mecting of the New York Senate Committee on electiic
hghung, may be ated. These gentlemen, whose qualiti
cations to speak anthoritatively on the subect cannot be

questioned, are practically unanimous inthe opinion tha
the distiibution by altenating catrents can be argl iy
safely catned out by underground or overhead wites at
Pressutes of 2,000 to 2,300 volts, that absolute safety to
the person can be and is obtiuned in the vse of such
cuttents , that these s less danger fiom e fiom an
alternating cutrent system using comverters than from a
contiuous low tenswom catrent connected divect from the
dynamo to the comsumers’ premises Gind the highe the
tenston an the pranary, the greater the safety in ths
tespect , that onaccount of the small cutient and the
consequently smaller asea of copper wire tequired forits
distiibution, the altemating cutzent has many advant

ages over all systems of low tenston distubution § aad tut
a propetly constructed and monnted converteris i itself
an effective protector to the user of electiic illumination
agatinst damger from shock or tirve.

It conclusion the apinion may be also bazarded that
within the neat ten years thice-fourths of the incandes-
vent clectrie dfighting on this continent, following the
example now set in Ewtope. will be cuned out on the
alternating tuasfonmier system at increased rather than
lower pressmies than at present used, and that a large

propumtion of our mills and factories situated within five
or cven ten miles of water power will be 1an by eleetric
motos cither diiven direet by high tension continuous
curtents or by low tension altéinating currents obtained
thiaugh  convettets attaclicd ta prnary conductors
carnying o agh tenston and simall canent.
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30,000 CIPAy joT day,
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T\\() Hal ~lf \\lm;~ Shagle Maddunes, |
Golbe & MocCulle b aabers, )

T\\ O Satatlwood Shengle Machmes, Waterous
OU R Taw s Patend Upnglin Swanyg Slaogle
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DR NG N L, Watetous miake
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MILLERS'
MANUFACTURERS

INSURANCE COMPANY.

NELD OFFICE,
24 Clivrelt Streeet, Toroauta,

& andh,

JAMES GOLDIE, Cuclph, Fresident.
W. H. HOWLAND, Toronto, Yice-President

DIRECTORS.
H. McCULLOCH, Gaur
GEO. PATTISON, P'restoN
W. H. STOREY, Acrtox.
A, WATITS, BRANTFORD
& NEELON, ST, CATHARINES
W. BELL, Guslrn

i H. N BAIRD, Tokoxt(
} W, WILSON, Toroxto

. I SPINK, Tokosto

HUGH SCOTT, Managing Director.
- DOUGLAS SUTTON, Seeretary.
GO, HHANSON, Inspector

- OBJECTS.

To prevent by al! possible means the occurrences
of avoidable fires.

“To obviate heavy losses from the fires that are
unavoidable by the nature of the wotk donein
nulls and factories.

“To reduce the cost of the insurance to the low-
st point consistent with the safe condust of the
business. .

The Comdincd Losses and FEx-
penses on the business of 1887 was
under Fifty per cent, (507).

HORIZONTAL - BRAN - DUSTER

Simple in Construction,

Very Light Running,

Perfect in Operation.

Manufactured to suit Mills of any Capacity

BY ———- - -

A. LAIDLAW & CO.,,

1123 Queen St. W,, -

PARKDALE, TORONTO.

SEND FOR PARTICULARS.
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o B ionroros) Ny T daare | FAVORITE

+ J Anti-Friction N O P IRE RISK ! " ;

;lu Box Metal ‘ . Stores [

h Machinery . all i l uc ets
Journal ! '

Bearings,

The Most Durable Metal Known,
.\ I E G Pror & Co, Victora, B C3 1 H Ashdown, \Winni-
. \lm Morie R. Ruluul 22 81 luhn St Montreat, e
: )nm( 1 Wl are 0o, Quelee, Messts Robib & \on RYTITNN N S,

FOR SALK WY

Alonzo W. Spconer,

(Patentee and Manutacturer)

Sell It.

PORT HOPE, ONT.

B. & C. MAKE A SPECIALTY
or rine CATALOGUE
PRINTING—D

JBrough
- & €Caswell

14, 16, 18 BAY ST.

-—O

¢\Ne

PRINTING

T % Printers

. SEND FOR PI'CES AND SAMPLES ..

DOESPATC H

0“,‘0' . TORONTO

..................

ol iy -

WHITNEY AUTOMATIC FEEDERS

FOR ROLLS AND PURIFIERS,

 eum,

Has commenced the manufacture of his
Feeders tor Canada at

“EASTLAKE” |

MetallicShingles

SHEET STEEL PRESSED BRICKX,

v AN) ——

ELEVATOR SIDING.

Prices on application.

METALLIC ROOFING CO., Lvo.

Factory in rear of 85, 86, 88 & 9o Yonge St.,
- TORONTO,

Manufacturer and Dealer,

JOHN RADICAN,

19 and 21 Kelly St.,

HAMILTON, ONT.
SEND FOR PRICES.

Please mention the ELECTRICAL, MLCHANICAL
AND MILLING NEWS when corresponding with

Telephone 1453, advertisers,

STEVENS PATENT STEVENS PATENT

NEW EXACT SURFACE GAUGE.)RELIABLE DIVIDER. No. 61.

Superior to all others in quick, fine najmtlng With Thumb Attachmeuts,

wwern, eapecially ih grasp of pointer.
“ Alwm:}ame«ll,mu“dourhlAue l’ot}lf:}nhgm’ hf:’\".y atock, upeul.d vllh a
r pones. haod ",
Ana varivus pur th two tenatun ocre'l xe

t*rico List.—Fach, woving any buck iasli,

;nn:(llal:e 1!:ln(h ............... li.l.!; Pet Five luch, ..
Y B X P10€. .« cerrensecinsecncenranes 3
STEVENS PA"'ENT Too LS' STEVENS PATENT
COMBINATION GAUGE. No.38 INSIDE FIRM JOINT CALIPER

Surfnce and Nerateh Guuge Combined. NS C, 1'rice per palr, by mall, postpald,

The an shitows this Used an & Surface Gauge. | 3inch,, onl Io Inch w-.slm lnch toxh

f by it QN s
1rom its paosition, rde o 1 \e fine qualily of -ln') and the
AP Ly, O S
o " ‘ ritte u-u “I?l‘ l.l.‘“ an
HAMILTON, - - ONTARIO. T R e e
n B i
S . ML) S
v ;; ."f‘c) i L/ i L s:.
1 [
{
For Flour, Oats. Bran, Feed, etc.
Every size and quality in stock. The Largest and Best Equipped Bag Factory in Canada.
* BAG PRINTING IN OOI.OURS A SPECIALTY.
;’ Designs furnished free, and the best work guaranteed. Printing capacity—15,000 bags daily.

)] HESSTIANSor BURLAPS

WE cum THE LARCEST AND BEST ASSORTED STOCK IN TNE DOMINION.

; Tre CANADA JUTE

TORONTO ACENT : FRANK F. BARR,
) 35 Wellington St. East, TORONTOU.

15, 17, 19 and 21 St. Martin St

COMPANY, Limited,
MONTREAL.

’
THE CANADIAN LOCOMOTIVE & ENGINE CO.,
(LIMITED)
KINC3TON, - ONTARID
MANUFACTURERS OF
LOCOMOTIVE, MARINE
. ) AND (

~~ . g,

—

\\__\‘\\\\

AvmiNaTax & Sims' Hhicn SeERuQENGINK ror Erkemae Lacnr PLANT, G

STATIONARY ENGINES
Boilers of all Descriptions,

ROLKE LICENSEES AND MANUFACTURERS FOR CANADN OF

ARMINCTON & SIMS' NICH SPEED ENCINES, THE “CYCLE™ CAS ENCINE,
ATKINSON'S PATENT, TNE ‘' NAZLETON™ BOILER.

Devenptive Catalogues of the above on appheation.
P ——

NO']’.‘ICE.

The Canadian Locomotve & Engine Co., Tamited, of Kingston, Ontario, have the Exclusive
tacense for twiilding our Improved Patent High Speed Ungine for the Dominion of Canada, and are
furnishied by us with drawings of our latest improvements,

{Signed)

A4

ARMINGTON & SIMS,
Provivrnek, R. 1, Nov, 18th 188,
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e f WAREHOUSE
rhe Ganadian Office - oo XIN" GLEANERS,

& School Furniture 00.: Improved Reversible Screw Conveyors,

(LTI

MANL EACEURRDL By

J. A, GOWANS, - STRATFORD, ONT,

PXNICES ON AP ICATION,
i

School,! QHAVINGS AND SAWDUST
PracticaL Practicat APRALTIOAL

[ i FOR g BY Aty
: . treats of the aare, operation, designing and con
cotiaction of woodworkang | nacianes,  Nubstautially
bound in cloth s 1sv pages : tustrated  Prace, $1.go by
wal, postpaill. Addiess, G HL Mosusiew, g hang
D Wevt, Toronto, Ont.

- Victoria Wire Mills.

LESTARLISHED 1859,

AMEANL R ACTURKRY 10

Office, 3§

Church and Lodge i

o~ g= | Perforated Sheet Metals,
Fu R N lT u R E i Steel and Iron Wire Cloth,
WIRE CUARDS FOR MILL WINDOWS, ETC.
)
THE B. GREENING WIRE (0., (Ltd.)
HAMILTON, ONT.
~)~-

Nend for Catalogue, mentioning youy
requlyeme g,

Preston, - Ontario.

———- e

SEND FOR CRPA 0GR,

MINERAL WOOL

Indestractible, Fire-Proof, Sound-Proof, Frost-Proof, Yermin-Proof, Odorless

For derdonan( 2ve prcung vosdation of ket and cold an fusddings,
Prezention of frovt i water cnd gas pipes

LY R

FIRE-PROOF SECTIONAL COVERING «t=raiv< v FOR STEAM PIPES AND BOILERS

Pt N Conedinctor for b surfares, steams on fire heat will got char, enuk or buga,
Tasdy agplied snd remasad Iy any one and epdoasd by isaraice comjatne

For 00l anpormateon and cmgles tree, wddres

GAST & ATCHISON,
30 Adelaide Street West. - - TORONTOQ, ONT.

GOLDIE & McCULLOCH

Galt, - Ontario,

Have the following Second-hand Machinery, which they offer cheap and on reasonable terms.

Tron Tutnngg Lathe 32 mah swing 8
ft. bed  S3000 ~erew datting,

16x 24 Saw Ml Engine, complete . Sj00,

13l Retumn Tubular Beoiley
Retmn Tubular Bl
Return “Eabular Bosler

go. |
20 hop.

23 h.op

N
g
S200.
30 hop. Retam Tulalar Bodder $233 143 18 Shde Valve Engine  $373.
33 . p. Return Fobudar Botder - $273, igx 2z Engine Autanatic Cut-off - 3300,
6o h. p Return Tubular Boler 3330, gy 2z Shide Valve Eogine $300.
73 W . Retarn Tudbnlar Boler $473. 1 x 13 Engine  $ago,
9o b p. Return Tubmlar Boder 3350, 128 30 Corliss Engine and Boiler 547

"l
2

x 12, 63 37 tubes and Al pants, $500;
about § years in use.
tin e Enpme  $223
ton 12 Enguine S22y
9N\ 12 Enpme,
7\ 1o Engine.

Scroll Sanw Centenninal Tap $73
Planer and \steher

3230
Bhnd Slat Tenon Machine  §35.
Sanch j-wided Stcker
2eanch Tony Planer and Connter Shat

$€o, We have about twenty Engines, all sizes,
Champion Planer and Mather wath bemg teplaced by Wheolock  En-

moulding attachment $273, L mes.

§ et doed gkl

MU

A great many sevondhand Balees, all thorenghly tsted and complete waly il mountings  from
w1 dowan, also secondared Panes el Matcle z, Maulding: Machine and other
Woold.warking Maclanes  For pasticulars address

P T e ]

PATENTS

Obtained in Canada, United States, Great Britain and all Foreign Countres,
TRADE MARK3, DESICNS AND COPYRICHTS RECISTERED.

Evammations and Reports as o valnbity, - Searches miade  Infubgenents investigated,
ments and Apreements drawn,  Vdvee on Patent Laws, cte.

FETHERSTONHAUGH & CO.,
Solicitors of Patents and Experts
in Patent Causes,

Aevpn

CANADIAN BANK of CoMaerer, BrLpa,
1Second b oo,

SUBSCRIBED CAPITAL, - . . $100,100,
AMOUNT ON DEPOSET WELHE FHE GOVERNMENT OF CANADY, $54.724.

mf@mmﬁ& NS i

fliewt CaveifOntono
4
dng '

Joun L .Braikie Eso.Vict Pags

ro,; 220

ConsuLTING

G.C.Ro88B. Chuef Cnsmt:cr.h
Heap Ofrice.2ToroNTO St.

ENGINEERS

Prevention of Accident our chief aim. Economy of fuel secured.

GEORGIAN FOUNDRY,

MEAFORD, ONT.
C. Barber, - Proprietor.

MANLEACTURKR OF

Inrroves GANADIAN TURBINES

The flet and Cheapest, Most Reliable and Foo.
nemical Water Wheel in the Market.

Agzents for Maritime Provinces @ MESsKS, .\, Roky
& Kond, Ambierst, Nova Scotia,

Also complete Saw Mill Outﬁts and Supplies.
SAW CARRIACES A SPECIALYY.

Shafting, Hangers, Pullcys and Gearing.
o darge st of General Patterns.

ROBIN & SADIER.

MANUFACTURERS OF

LEATHER BELTIN

2518, 2520 and 2522 Notre Dame St.,

MONTREAL

129 Bay St.,

TORONTO

All SlZEs Dassseo Shownro : 8 Sufmapes : concn
L™ Nu-v.:._g':uo?:.” um:«.-
(Aumaviin STOC ' BELTI
KEPT LTING
iN STOCK. RUBBER
— BELTING
OROERS -
) LACE LEATNER
FILLED
AND
PROMPTLY. MILL SUPPLIES.

ELECTRIC LIGHT COMPANIES,
Try our Dynamo Belting.

owr LIGHT DOUBLE BELTING, with no other fastening

than cement, ewhich is of the hest quality and which we guarmntee to hold) will be

found the most satisfactory for DRIVING ROLLS IN FLOUR

GOLDIE & McCULLOCH, Galt, Ont.

MILLS.

AFRASER. Secy.frens

TORrRONTO.

¢l

I
\

"Wt
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OUR GRAIN GHILL ROLLS,
=f§ IN FINISH, IN TRUENESS, IN UNIFORMITY AND IN HARDNESS
0. Are admitted by all users to
J

Using Lake Superior Charcoal Iron specially mixed for us at the “ Furnaces,” we are
cnabled to produce a Chill Roll which cannot be equalled.

THE TRADE OF CANADA SUPPLIED.

- - - - - - - - . - - - . - - - - . - 0 "o . . o 3 3 - . - - . 7T e TS . O

CHILLED WHEELS

- FOR -
| ORE, COAT MIINHES AND LUMBEBMEN -

‘M

We make Chilled Wheels of from 10 inches to 24 inches in diameter, from Lake Su-
perior Charcoal Iron.  Our Chilled Wheels are outselling all wheels in the iron mines of
Michigan and Wisconsin. They are

LIGHT, DURABLE and STRONG,

And will outwear five ordinary wheels. We guarantee them as
specified.

Lake Superior Charcoal Iron is admitted to produce a more perfect Chill than any
| iron in the United States or Canada.

ADDRESS :

Coehrane Roller - Mills - Co.,

ESGANABA, - - MIGK., U.S.
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The Gen. T. Smilh Middings Purifer Cif

' i <
O

OMce of Campbell, Stevens & Co.,
Chatham, Ont., May 15th, 1890,

S. S. HEYWO0OD, ESQ.,
Manager Geo. T. Smith M. P. Co., Stratford, Ont.

Dear Sir: I went down to Aylmer Roller Mill, Stevens & Sinclair, as promised, to
start up the Three Roll Chop Mill made by you. That Chop Mill was a surprise all
round. After getting chop mill in place with spouting to and from, the mill was
shut down to put drive pulley on main shaft. Belt to drive it with had not arrived,
1 found an old thres-inch belt, patched it up a little, and put it on, put the feed in
and away it went, working on barley and corn at the rate of 15 to 20 bushels an
hour, and it was running over an hour before the engineer knew it was running, then
he came upstairs and saw it or I do not think he would have known the differencs.
They got the belt that night, and now are troubled with hard work, taking chop

away and keeping spout clear.
Yours truly,
J. R, WALKER,
Head Milter.

St Lotis Horkt, Queiec, sth February, 188, 1 RIVER BrAUDLEFTE, QUE, Feb, 7thy, 1890, I
S. S HEYWOOD, Esq, o . . .
Manager Geo. T, Smth M. P, Co., Stratford, Ont, 5 8. 5. HEYWOOD, Esq, General Manager .
Drar Sie: 1 am favored with vour letter of the 1st instant, ferwarded to me GEO. T SMITH M. . €O, Straford, Ont.

here, and have to thank you for the liberal spirit in which you have met my
suggestions. 1 enclose check for $300, in full of balance of your account, accept-
g with thanks your proposal to this effect.

DEAR StR @ Yours of the gth inst. at hand. In answer would sity the short
system mill (two breaks) you built and started for us about thirteen months ago is
' running splendidly, our custom continually Wcreasing.  ‘The comract was for a

Smcerely yours, J 50 barrel mill.  We often exceed that quantity, using much _less power than when
A. CROSS. : we used stones to do same amount of work.  The millwright work was done in -

IS, Should hase stated that | consder vou have acted with great fairness A satisfactory manner, mac hines run well, and no treable with wachinery, |
and hiberality m vour endear ors to have the machmery made complete and satis- . have no hesitation m recommending your nulls to the public.
f:lu'tll;lri'.l:lml)l \hnulld( ) lbc mn ltlu- pu\nli;m o'f baving another hke undertaking, 1 ! | Yours taly,
should He castd o have it vour hands, I &

! ] ( AL C il WM. BRODIE.

The above letter from the Hon, Judge Cross, of Montreal, deserves @ word of explanation, the circumstances under é
which it was written being perhaps without paratlel in the history of mill building. Our contract for the mill at River E
Beandette, of which Mr. Brodie is tenant, was with the Hon. Judge Cross, who owns it.  After machinery had arvived =
at mill and millieright had commenced work, the mill building was levelled to the ground by acyclone. The machinery E‘
was, of conrse, more or less damaged, and considerabe extra expense of millwright work incwrred, and it was the

adjustinent of this aceount to which the Judge so pleasantly refers.

We are the Canadian manufacturers of the genuine Brown Engine. Our drawings and patterns came direct
from the Brown Engine Co., of Fitchburg, Mass. Many of the so-cw/led Brown Engines manufactured by other
Canadian manufacturers are comparatively worthless, and should not be confounded with the genuine Brown.

SEGOND-HAND MAGHINERY FOR SALE.

1 No, 2 smutter. manufactured by W, & J.G. Greey, - $350 1t Double 9 x 18 Roller Mill, Gear Drve. Goldie &

t Noo 2 Soutter, manufactured by Howes & Babeack, - jo ! McCulloch, - - - . 173

! Run Chop Stones, against sun, four feet sixinches, - o 1 g-break Machise, rolls 6 in. x 16 in, Goldic & Me- -

t Four Break Machine, 16 m. x 20 in, Goldic & K Cullach, - - - - 200 ]
McCullach, . 250§, 1 Slide Valve Engine Cylindes, 107 x 147 manufactured

7 Garden Ciy urifiers, cach 30 | | by Corbett & Sons, Tubular Boiler, 42 x 10, 47 3°

6 Barter Punfiers, cach . . . 100 |, tubes and all connections, Stack 60° x 207, necessary

2 Jones Bion Rolls for breaks, eiteh . . 30 i guy wires, pump and heater, . - Sco

1 Single 127 23 Roller Mill, Gear Dnve, manufactured ’t 3 Run of Stones, all attachinents, cach - - 100
by Goldie & McCulloch, . - . 100 4 1 3 Becker Brusk, manufactured by Goldie & McCullach 50 \

1 Double 4 x 18 Roller Mill, Gear Drive, Barter, 200 !l 1 Double gx11 Styte B Roller Mill, E. P, Allis & Co. - 175

We have for sale a full line of special machines of our own manufacture, which includes a full line of Upright and '
Horizonlal OleanirLMachin% and Upright and Horizontal Bran Dusters. i

We are Canadian Agents for the Knickerbocker Co., of Jackson, Mich., for the manufacture and sale of the Celebrated

Cyclone Dust Collector.

THE GEO. T. SMITH MIDDLINGS PURIFIER CO.

STRATFORD, ONT.




