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The Geo. T. Smith Middlings Purifir Co.
- =

otrick or P, KYLE,

MARUPACTUKRKR OF
Carringe and Agricultural Castings,
Hame and Snath Trimmings, Axle
Nuts, etc., as well as all kinds of

Job Work in Malleable lron,
Alav speclaltien in Carriege and Sad-
dlery tHardieare, and Tinsmith’s Qooda,

THE GEO. T. SMITH M. P. CO., Stratford.

GENTLEMEN,--1 write you to say that the seventy-five barrel flour mill you
completed for me in September last is giving cntire satisfaction to the general
public ais well as to the lessves, Messrs. Arbuckle & Chambers.  Personally 1 am
delighted with the results obtained, and can assure you if 1 should want this
enlarged or another mill built, you would be called on to do the work. 1 am,

Yours respectfully,

MERRICKVILLE, ONT,, Oct. 22nd, 1890,

P, KyLe,

OFFICE OF

ARBUCKLE & CHAMBERS,

MANUFACTURKNS OF
HIGH GRADE FLOUR
AND * .

1VAolesale and Retail Dealer in all
kinds of Grain.

THE GEO. T. SMITH M. P. CO,, Stratford.
Gentlemen,—As lessees of the seventy-five bbl. flour mill you recently completed here for

Mr. P. Kyle, we write you to say that we are very much pleased with it in every detail. The
cleaning machinery, rolls, scalpers, purifiers, inter-elevator bolts, etc., etc., each and all doing the
very best possible work. The capacity of the mill we find largely in excess of our expectations,
since we can readily turn out one hundred barrels a day, while the results obtained in quality
and yield of flour and closeness of finish satisfies us that it would be very hard to improve on
the programme of machinery used in this mill. Wishing you every success, we are,

Yours truly,
ARBUCKLE & CHAMBERS

A. E. HOWSE,
INSURANCE AGENT, '

General Merchant, Nicot.a, B, C., October Gth, 1890.

WHOLESALE AND RETAlL.

$. 8. HEvwoon, Manuger THE GEO. T. SMITH M. P. CO, Stratford.

DEAR Stk :—~Enclosed please find P. O. Money Orders to the amount of
$1,000, which kindly pass to my credit on account of mill machinery purchased.
The mill is now completed accotding to plans, and it would be hard in my mind
to cqual it. I have had several millers to scc the mill, and they all say it is a
madel in planning, so compact and handy. Mr. McKay, the millwright who did

the work, is all you recommended him.
Yours faithfully, A. E. Howst.

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-called Brown Engines manufactured by other Canadian manufacturers are
comparatively worthless, and should not be confounded with the genuine Brown.

SECOND-HAND MACHINERY FOR SALE.

1 No. 2 Smutter, manufactured by W. & J. G, Greey, - $ 4o l 1 4-break Machine, rolls 6 in. x 16 in,, Goldic & Mc-

t No. 2 Sinutier, manufactured by Howes & Babecock, - 30 Culloch, - - - - 175

1 Four Break Maching 16 in. x 20 in., CGoldie & ' 1 Slide Valve Engine, Cylinder, 10”x 13”7 manufactured
McCulloch, - - - . - 200 | by Corlett & Sons, Tubular Boiler, 427 x 10, 47 37

4 Garden City Purifiers, cach - - - - 23 | tubes and all connections, Stack 60’ x 207, necessary

3 Barter Purifier, each - - - - 50 f guy wires, pinp and heater, - - - 300

2 Jones lron Rolls for breaks, cach - - - 30 ] 3 Run of Stones, all attachments, cach - - - 100

1 Double 9 x 18 Roller Mill, Gear Drive, Barter - 175 1 1 Double 9x 11 Style 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
Horizontal Cleaning Machinery, and Upright and Horizonta! Bran Dusters.

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 GO.

" STRATFORD, ONT.
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THE “DODCE” PATENT SYSTEM OF TRANSMISSION OF POWER BY MANILLA ROPE.

A FEW SPECIMEN LETTERS FROM PROMINENT POWER USERS :

Oftice of Waterloo Woollen Mfg. Co,, Litd,, Dantmouth Ropewarks,
i WATERLOO, ONT., March 12, 1890. “‘\'-”"\l-\’ N. S5, ¥ cbi 25, 18y0.
. .o e sk T Dobge Woob Seerr Puriy Co, Toronto,
Donat. Woop Seerr Puntky Co,, Tortonto, Missks l,'" D “"' Woon Seerr Puriey Co, . ront
. . DrEAR Sirs: We are pleased to be able to advise you that

GENTLEMEN,  In reply to your letter of 2o0th Feb.,, we heg your system of 1ope transmission_is very satisfactory, and
lo say that we have used vour transimission of power for some strougly reconmmend it to all users of power,
time, and ate very much pleased with at, :

Yours truly,
Youts respectfully, THE DARTMOUTH ROPEWORKS CO,
Signed) GLEO, DAVIDSON, Sec.

Joun I Sraigs,
Mrssks. DODGE WooD SPLIT PULLEY €O, Toronto, )

467 S, PavL STREET, MONTREAL, March 1, 1890,
GENTLEMESN, - Inrephy 1o engquiny of 20th ult,, would say that we ate sunting two of your tope doves, one of these bung inour saw mill, and of course under cover, and
tansmitting quite often 4o to 50 he p. - The other dnve v an the open ad operates a block comeyot, Although the quantity of power tranitted by this drive is not great,
vet we tind the dine a very easy way out of a mechamcal difiiculty, fiom the fact of the very ankwaid relative positions of the power and the conveyor.
Both of these drives have never given us any trouble other than that madental to the wear of the wpes, whh is not very considerable, and we are glad zow to

e\press our satisfaction. . .
LAURENTIDE PULP CO., Lrn,
JOUN ForMaM, Sccretary.

THE DODGE WOOD SPLIT PULLEY CQ,, Totonto, TorONTO, June 215, 1887,
GENTLEMEN,~ | have much pleasure i stating that the Rope Fiamsnussion put mmy factory one year iago to transmit powet fiom the engine to the line shaft has proved
very satsfactory, and has run smce then without a fanlt.  The Rope Transmission with which | supply power to the large factory of Messrs, Keith & Fitzsimmons, and which
vou put in about two months ago, is also giving excellent service.  This transmission, which runs ac1oss the street 150 feet, with the shafts running at right angles and in oppo-
site directions, is considered by experis to be the most wonderful piece of rope transmisston in the Dominion.  ‘The third transmussion, which is conveying power from the lower
flat to the upper one, is also giving satsfuction.  Compatring the way i wihich we were annoyed with breakages of the belt, which runs at right angles, and the great strain on
the shaft thtough the tightness of the belt, with the case with which the shafting is now 1un by the rope transmission, calls forth my lighest praise of that system of

transiitting power. ) ) . .
You are at liberty at any time to send parties to my factory to examine same, W. H. BANFIELD.
' BERLIN, ONT,, March 1, 1890.

DODGE WOOD SPLIT PULLEY CO., Toronto,

GENTLEMEN, -Replying to your favor of the 2oth ultimo, we take pleasure in saying that we ave very much pleased with your system of rope transmission placed in our
works. ‘The first we placed in was to drive a shaft at right angles with the main shaft and on another floor.  This we attempted to do with a beit, but it gave very poor resulty
and was almost a failure.  \We then applied one of your rope drives with four one-half inch ropes, and have been running it now for over one year without one hour’s loss of
time.  The second drive was placed it our Woodstock mills to drive a countershaft Joo revolutions per minute from a driven shaft at 170 revolutions per minute.  We had JlTC
been working this shaft with a heavy tenamch rubber belt, but owing to the short distance between shafts and the extra tension required, gave us considerable trouble and loss
of time in keeping belt in order, and in spite of ali we had poor results and uneven speed, until we adopted your system again with perfect satisfaction and with considerable

less draft on engine.
ATLANTIC GLUE WORKS, .
J. S, Huner & Co. 3 ad
ToRONTO, ONT,, June 22nd, 1887. S
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Yows respectfully,
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Yours truly,

Yours truly,

DESERONTO, ON1., March 1, 1890,

o

Ty Dopat. Woop Sre PurLey Co., Tovonto.

DEAR SIRS i The mamlla rope power transmitter you put
1 for our car warks is giving us excellent satisfaction.

We sce no reason why it shoukd not continue effective and
rehable, and with liule probability of getting out of order.  Our
experience thus far warrants our recommendation.

Yours truly,
THE RATHBUN CO.

Donagt Woob Seurr Puniey Co'y.

GENTLEMEN, -We have had one of your Rope Transwis.
sions for transmitting the power from our (50) fity H. P. engine
to line shaft, in use six months, and find it very satisfactory in
every respect, and we consider it superior to any other way of
transmitting power.  Wishing you every success.

Yours truly,
A. R. CLARKE & CO.
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Send for our IHllustrated Treatise and Catalogue on Hope Driving, matled free on application. Yo

DODGE WOOD SPLIT PULLEY CO.

Factory : West Toronto Junction. TORONTO. City Office : 83 King Street West. e
'
JUTE AND COTTON s

BAGS aNnD SACKS|

Of every quality and size >

Manujfactured at

TORONTO -:- BAG -- WORKS ]

Original Designs for Brands Prepared Free of Cost. -:-  The Pioneer Factory in Canada for Printing Jute and Cotton Bags in Colors, [ &

CALENDER FINISHED JUTE BAGCS EXPORT FACTORY COTTON SACKS i

Having just recewved machmery for this purpose with all the latest improvements, o
END FOR SAMPLES AND OSRICE I.78T by

Winnipeg Branch: GRANT, HORN & BUCKNALL, Agents, who carry a complete stock of our goods. "

DICK., RIDOUT & CO. ‘

OFricE, Wakgnouse axp Faciokes: 14, 16, 18, 20, 22 BAY STREET, TORONTO. tt

F. E. DIXON & CO.|:

MANUFACTURERS OF

- PURE - ® OAK-TANNED :
LEATHER BELTING|

Guaranteed in every respect equal to the best American or English Belting.
Send for Luatest Discounts and our Pamphlet on Belting,

OFFICE AND FACTORY : !
70 KING STREET EAST, - :

TORONTO.
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Office, 14 King Strest West;
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. ADVERTISEMENTS,

B Advertising rates sent promptly on application. Onders for advertising
2ould reach this office not later than the asth day of the mnonth immediate.

ypreceding our date of issue.

Changes in advertisements will be made whenever desired, without cost
sthe advertizar, but to insure proper compliance with the instructions of
e advertiser, requests for change should reach this office as early a< the
z=d day of the month.

SUBNCRIPIIONS.

The ELrcrricat, MucHANICAL AND Mitting Nrws will be naled to
wixcribers in the Dominion, or the Ur®* * States, post free, for $1.00 per
eaum, §o cents for six months, Thepr~ asctecription may be remitted
4y currency, in registered letter, or by jostal order payable to C. H.
Wortimer, Please do not send cheques on local banks unless 25 cents
3a'ed for cost of discount. Monev sent in unregistered Jetters must
leat senders’ risk.  The sending of the pape: may be considered as evi.
wurce that we received the money.

Subscviptions from ali foveipm countries embraced in the Genera) Postal
{'nion will be accepted at $1.23 per annum,

Sutncribers may have the mailing address changed as often as desired.

ken ondering change, always give the old as well as the new address.

The Publisher should be notified of the failure of subscribers to receive
deir papers promptly and reguiarly.

EDITOR'S ANNOUNCEMENTS.
Correspondence 13 inwited upon all topics pertinent to the electrical,
sechanical and milling interests,

H1S is positively the last time we shall refer to the

voung genius of Hartford, Ct.,, whose discovery
kow to make clectricity dircct from heat without a
dynamo has retired for the time being from public view;
and we only do 50 to emphasize the distinction between
the camest worker in the ficld of science, who has really
addzd to the world’s knowledge, and the charlatan who
has re-vnped some extinct schoolbay experiiment as &
means of fooling the individual who happens to rejoice
n the possession of considerably more cash than brains.

J R. HUGH McCULLOCH, of the well-known
L\'II manufacturing finm of Goldie & McCulloch, of
tal, Ont., has lately returned from a somewhat extended
usvt to Great Britain,  He was astonished, not 1o usea
str frer term, to observe the prevailing lack of informa-
ton and indifference concerning Canadi as distinct from
the United States. We regret to be told that even at
thi- day Canadian affairs receive but little attention in
the columins of the newspapers of Great Britain, and that
all *he intevests on this side of the Atlantic continue to
be placed under the general classification “Amcrican.”
Let us hope that one of the effects of the McKinley Bill
wil' be to bring Canada and her products prominently
belore the attention of the British public.

“HAT a donsiderable proportion of the wheat
harvested in the Northwest this scason is very

wl rior in quality, is no longer a matter of doubt. By
wk 1t means this inferior grain may be disposed of to the
kicatest advantage is a question of no small importance
to 'hose who are unfortunate cnough to he the owners of
. The suggestion has been made that perhaps the
ui -5t course that could be adopted, would be to wanu-
fir ‘ure this wheat into flour, and reduce the price of the
lat cr sufficiently to allow of its being exported to
Levudon, and sold to supply the demand which always
exi.ts in that city for a cheap grade flour, If any of our

readers can suggest a better method of disposal than
this, they will cam the gratitude of holders of this class
of wheat by making it public at the carliest opportunity.

HE opinion prevails in well-informed circles that
T the outlook for the millers of Canada and the
United States is better than for some years past.  The
list published in this paper of mills at present under-
going, or which have recently undergone improvements
at the hands of the mill furnishers; is by no means an
inconsiderable one, and may be taken as one of the
indications of prevailing hopefulness on the part of the
millers. A member of a well-known milling firm re-
marked the other day that the remodelling and improve-
ment of mills, instead of shortly coming to an end as
some have imagined would be the case, would continue
indefinitely,  In support of this opinion he pointed tothe
fact that his finm had recently thrown out the machinery
in amill that in point of cquipment was undoubtedly
one of the best in the country, and had put in an
entirely new outfit.  This course he thought would have
to be adopted from time to time by all millers who were
determined to produce the highest quality of flour at the
minimum cost.

HERE is every indication that the present rise in
T the price of copper will be a permanent onc.
Unlikc the attempt of the French syndicate to comer
the market, which was the cause of the last increase, it
is the legitimate demand for business purposes that is
now sending the price awiay up. The enonmous con-
sumption which is a direct result of the phenomenal
extension of electric street railway systems, is rapidly
diminishing the visible supply, and unless production is
stimulated to a proportionate extent, a further advance
may be expected.  Another peculiar result of the rapid
strides madec in clectrical construction is the scarcity,
now commencing to be appreciably felt, in the supbly of
the metal platinum.  This wmetal is universally used in
the manufacture of incandescent lamps, and is the only
one so far discovered of which the leading-in wires can
be constructed.  The reason for this is that it has exacily
the same ratio of expansion by heat as the glass itself,
so that whatever the temperature of the lamp the seal is
not disturbed by any unusual cxpansion between the
wires and the glass.  Unless a substance or combination
of metals is discovered which has the same expansive
rate under various temperatures as that of glass, the cost
of incandescent lamps must inevitably increase or their
uscfulness be largely curtailed.  The necessities of the
case may provide a substitute, as it does not appear to
be a problem altogether impossible of solution.

N all its chequered history clectricity never scored @
I more notable triumph over its old-time rival, gas,
than in the case of the city lighting of Toronto, the con-
tract for which has been awarded to the ciectric light
company. The desperate nature of the gas meter’s cise
may be judged by the many and various obsolete argu-
ments that were made to do duty in its defence. But
about the most antique and medizval of the lot was the
onc that the lamplighters would lose their employment.
We remember as a fact that the old-time stage drivers
kicked Yecause the locomotive was introduced, and com-
plainca that the railroad would win their business. We
think that there are more horscs now employed in haul-
ing than cver before. Though not quite within our
memory, it is still a matter of record that our friends the
printers raised a terrible fuss about the first steam press,
but we think there arc a {ow More pressmen now cm-
ployed, notwithstanding its introduction, and so on in
all mechapical arts. Toronto will now be lighted aimost

NADA, NOVEMBER, 1890.

$1,00 Psr YxaAR.

exclusively by electric light, and at a lower cost than by
the old style method. We have pointed out in recent
issues that gas is by no means played owt, if the sponsors
will but aceept the situation and keep their eye on the
signs of the times.  As a confirmation of our opinion as
to the position it will assume in the future, we point to
an advertisement of a “T'oronto hardware finh which has
appeared the last day or two in the city papers. The
legend reads this way : “ GAS FIRES.”

HE Dominion Millers' Association has no reason
. to be ashamed of its record. It has accomp-
lished great things in the biief period of its existence,
and is destined we believe to accomplish even greater
things in the future for the promotion of the interests of
its members.  Notwithstanding, we could wish that in
the direction of a large membership and revenue, it had
nearer attained to the position of the National Associa-
tion of French Millers. The history of that organization
extends back only four years, but it has a membership
to-day above 3,000, and the numbers are still being rapid-
ly augmented. The London Miller infonns us that its
convenlions arc attended by Cabinet Ministers, who
respectfully listen to any suggestions that are made res-
pecting the removal of grievances or for the enactment -
of measures which the association may deem likely to be
Leneficial. It must be confessed that the French willer
appears to have good reason for ranging himself under
the banners of a powerful association, for he really seems
to have plenty of thoins in his path.  In the first place
he is very heavily taxed. He has to pay smartly fora
license for the exercise of his calling, and this license
appears to be based partly on his plant and partly onhis
trade. He finds fire premimms heavier than is even the
case with us, and as soon as he has got his mill insured
the Governinent swoops down and makes him disburse
a heavy duty on the amount of his premiums, so that if
he pays a premium of £600 he has to pay a Government
duty of £60. Then the relations of the milling trade
with those indispensable but irritating beings—railway
directors- -are by no means all that could be desired.
On most «.f the points mentioned, business-like sugges-
tions were registered at the recent Paris convention, which
also made a strong recommendation in favor of the com-
plete abolition of the assize of bread—a relic of the
troubled revolutionary days of 1791.

T is no wonder that somany clectricians are devoting
I their time and means to the development of the
storage battery. The immense advantages that would
accrue in every departinent of clectrical enterprise if a
practical, cheap and cfficient stomge battery could be
constructed, would be simply beyond calculation. In
central station incandescent work alone the saving in
machinery, fuel and labor by being able to utilize a
plant to its full capacity during the whole twenty-four
hours of cach day, would at least reduce the cost of the
light to the consumer by onc half. For long-distance
lighting it would undoubtedly displace the cumbrous
and cxpensive machinery of the alternating plant, by
taking in a current at high tension and giving it out at
as low a pressure as required for safe and economical
use. ‘The storage battery, however, has not arrived at
such a pitch of perfection as to accomplish a realization
of these desirable conditions. The wost successfnl
specimens so far have been expensive to construct, more
expensive to maintain, onaccount oftheir rapid deterior-
ation, and most expensive to charge, inusmuch as the
return from the current invested in them is subject to a
heavy rate of discount.  Inventors appear, however, to
have abundant faith in a coming harvest, for the amount
of timc and cnergy applied to the solution of the problem
is probably as great as is brought to bear on any other
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department of electrical engineering.  There is no doubt
a fortune ahead for the lucky inventor, but those most
interested in the work will excuse us for saying that we
doubt if success will be attained alony the pre:ent lines.
‘There must be a radical departure from the practice of
to-day, and the well-thumbed discoveries of FFaure and
PMante must be abandoned in favor of something new.
The use of awetal framework with the active substance
plastered on st give place to both anode and cathode
of solid material, and the sloppy and indiscriminate use
of sulphwic acid and water must be dispensed with in
favor of some more portable and less objectionable
medimm, Of course we ate not prepared to say what
this matetial and its clectrolyte is to be, but it must be
admitted that the storage battery on the present lines,
while .4 vast improvement over its otiginal prototype, is
not exactly what might be termed a commercial success.
Central station managers still scem to think that a spare
dynamoand a spare engine are the most cfticient storage
batteries yet introduced, and thit while as a laboratory
experiment it may be considered a success, it does not
quite fill the bill from a commercial standpoint,  The
commercial aspect, after all, is the only point of view
from which to estimate its true value,  There are cer-
tain Hwited uses 1o which the storage battery may at
present be suceessfully applied, but they only serve to
emphasize theadvantages ~ t would follow its universal
use if its pracuicability cound only be completely assured.

UR excellent contenaporary, the Montreal Gazette,

recently said @ ¢ St. John, N. B,, sends the Iatest
accomnt of a successful exhibition.  Such reports have
been coming thick of late, but they do not appear to
make Montreal jeatous or emulous.  Montreal's genius
does not run to fairs.”  In the same issue i which the
above appeared, was printed the proceedings of a mcet.
ing of the City Council, at which the mayor said he
considered it would be beneficial, not only to Montreal,
bt to the province, to have an eshibition. He was
ashamed of Montreal with such a population, secing how
‘Toronto was profiting by having such fine eahibitions,
Following the mayor’s remarks it was decided to vote
$10,000 towatds an exhibition next year.  From which
it would appear that Montreal's genius does run to
eahibitions, and that the Gazette can no longer claim
1o reflect public opinion.

HE United States having at List put in operation
T their high protective measure known as the
McKinley Billy it remams to be seen what the effect
upon Canadat will be.  No doubt in some respects Can-
adians will lose by its operation, but we believe the fears
expressed by some newspapers are utterly groundless.
So far as flour mithing 1s concerned, the Americans so
framed their anff a quarter of a century ago that no
Canadian flour can find its way into the Umited States,
therefore the present increase in duties does not injuri-
ously affect the industry.  On the contrary, is there not
strong reason to believe that on account of it gain will
come to Canadian nullers, inasmuch as the farmer whose
market for barley has been interfered with, will now turn
his attention more to the cultivation of wheat.  Already
reports come from some of our winter wheat counties
that the increase inacreage of fall wheat sown is more
than 50 per cent. above last year.  The Dominion Mill-
crs’ Association was certainly wise in appointing a
committee to inguire into the varities of wheat, both fall
and spring, best smted to our wheat lands, i order 10
afford farmers all obtainable information on this point,
There is another side to this many-sided Bill,  The fear
engendered in the imnds of farmers last year by the
threatened passage of such a measure, mduced many of
them to sow a much smaller area of barley than usual
Last spring. Asaconsequence they received on the lange
shipments to the Umted States prior to the coming into
operatiun of the Rill, fully ten cents per bushel more
than they would have got had the usual acreage been
sown, To.day cven, notwithstanding the American duty
of 30 cents per bushel, Americans are paying more for
barley on cars m Ontano than they did a yearago when
the duty was only ten cents per bushel, and the balance
of the land which our fasmers formerly devoted to the
cultivation of barley, has produced an abundant crop of
peas, which have sold zt a gooad price for export to
Great Britam. 1 our fanners will pursue the same plan
next year, the American brewer's necessity will compel
him to pay the usual price for Canadian barley and the

additional duty besides.

YIEAR ar two ago a sort of manix scemed to seize
A the average citizen on the question of overhead
wires.  Not only the luger cities, but preity nearly
cvery cross-roads hamlet in the country, passed its
by-law to bury the wires.  “The A, C. iust have thougin

that the wires would in some mysterious way worm
themselves underground and quietly stay there. It does
not appear to have entered into his philosophy that to
get the wires underground the streets would have to be
torn up, and that to keep them there in working order
sitid streets would have to be torn up again and again,
but so it . It is a lamentable fact that there is
considerably more kicking about the wires going under-
ground now than there ever was about the nwsance
occitsioned by their presence overhead. 1t is not a
pleasant idea to contemphiate that the busiest streets in
our busiest cities are liable at all times to be i a chronic
state of upheaval, and that no sooner is the pavement
down and the street cleaned at considerable expense,
than it is torn up again and mud scattered  broadeast
over everything, to say nothing of the interruption to
traffic caused by this constant state of disarrangement.
But how can this be avoided? There is but one way,
and that is to build a tunnel under the street with
passages to the sidewalk at intervals.  “The cost of this,
however, is prohibitive.  If clectric light, telegraph and
telephone companies had to pay interest on the cost of
such a subway, they would have to go out of business,
Customers would not pay the price demanded for elec-
trical conveniences, It therefore amounts to this:
Either the people must forego the luxure of clectric
service, such as light, telephone, ete., or choose between
the overhead and underground systems as at present
organized. It would seem that an overhead service—if
properly constructed with due regard to the convenicnce
of the firemen and with an cye to symmetry~-where the
wires would be out of everybody’s wiry, would be infinitely
preferable to having the streets underfoot in an eternal
state of chaos.  ‘The more so would this seem to be the
proper solution as the advent in our cities of the clectric
street rilway will compel the retention of poles along
the streets. The electric railway seems to be a univer-
sal favorite, but up to the present no way hias been
devised to run it so successfully as by overhiead wire, [t
is therefore about as much, or even more so, n matter of
Hobsow’s choice, as i the case of its older sisters the
light and telephone- thatis to say, no poles, no railroad.
If instead of 22 blind cffort to place cverything under-
ground a1 compromise were arrived at, and overhead
construction recognized as a permanent institution, it
would lead to a more ornamental, symwmetrical and
solid construction, and if sanctioned by law and public
opinion, an overhead system for electric light and street
railwiy could easily be devised that for appearance,
safety and convenience could not be excelled by any
other method, and that in the mind of the A. C. would
rob the deadly wire of more than nine-tenths of its terrors.

NICOLA ROLLER FLOUR MILL.
CORRESPONDENT sends the Inland Sentinel,
of Ramlaops, B. C., the following description of

the new mill at Nicola, B, C.:

On the 2znd inst., 1 had the pleasure of being shown
over the roller flour mill lately erected by Mr. A, E,
Howse, at tne foot of Nicola Lake. The building is
30x 36 feet and 46 feet high ; is two stories, exclusive
of basement, rests on a solid foundation of stone and
mortar mason work, 6 fect high, 3 feet in width. The
frame of the mill is good.  This part of the contract was
executed by Mr. Leeson, of Asheroft, and Mr. Wm.
Higgiabotham (the latter remains as joiner to the mill-
wrights),  Mr. Howse says better men or better work
thar. that done by the Ashcroft men would be hard to
fin. One hundred thousand feet of dressed and rough
lumber was used up in the building and flume.

The machinery was placed in position by Mi. ). S,
Mackay, Boissevain, Manitoba, who represented the
mitkers, the Geo. T. Smith Co,, of Stratford, Ontario.
Mr. Mackay was ably assisted by Mr. Kenney, who, 1
informed, helped to place the machinery in the Enderby
mill.

To bricly describe the mill 1 will quote from remarks
made by Mr. Mackay, who said as we entered the base-
ment floor:  “ Here is the main driving shaft connccted
with the water wheel, which propels what is known
amongst millers and practical men as “the Geo. T. Smith
Co.’s shart system of roller flour mills, the benefits of
which we claim to be, first, a complete belt driven
mill, almost noiscless when in motion, awing to the
absence of vertical shafling.  Sccondly, the whole busi-
ness is worked by three lines of horizontal shafting,
which renders power casily applied to anything requiring
motion. Third, the mill is simple, complete, perfect.
All the stock is conveyed from one place to another by
spouting, thus lessening motive power by diiving con-
veyors, ctc.” On this basement floor vou will find a
No. 1 horizontal wheat brushing machine. Elevators
arc also placed on this floor, storage for wheat, ctc.
The next storey is called the first or roller floor. On

—

this floor you wili observe a beautifully finished sct of
Burrow, Stewart & dlne teceiving scales, and as the
cye gathersin the contents it is arrested by seeing poised
in 2 conspicuous position one of N. P, Beeshiers' wotion
indicators, amost useful little contrivance.  When speed
gets too high or too low, a clear sounding gong rings
out the note of warning.  You will also see placed in
line three double 9x18 Geo. T, Smith noiseless belt
driving rolls. The shafting on this floorisall fitted with
adjustable hangers and sclf-oiling boxes. To the up.
initiated the spouting scems curious and complex, but
one thing which wakes the admiration of all visitors, is the
beautiful finish that all and every part of the machinery
has got, which found a fitting receptacle within walls

finished with dressed lumber in as good style as any §

wooden dwelling.  The flour packing is aiso done on
this first or main floor,

The second storey is called the purifying and boling
floor. On this are three No. 3 scalpers, three No. 3
Inter elevator bolts, one No. 3 centiifugal, one double
No. 1 puritier, one No. 1 horizontal smutter, one No. |
bran duster, also * Cyclone” dust collector connected
with middlings purifier, wheat hopper for receiving stock
after being cleaned, ete.  The wheat on its passage to
the rolls pusses through powerful magnets, which cach
everything of a metallic character.

‘The grinding capacity ofthe millis so barrels per day.
Power is supplied by a 26! inch Leffel turbine of 28
horse power.  Water is carried in a flume 560 feet long
by 6 feet square and has an 18 foot head.

The mill manufactures, if required, four grades of
flour: Patent or Hungarian, straight roller, strong
bakers, and u coarse quality humorously called in the
Northwest the * Warrior Brand,” only used by Indians,

On taking leave of Mr. MacKay, hequietly remarked,
“Well, 1 hiave now set up a good many mills in America
and Canada for the Geo. T. Smith Co,, including alarge
one for myself in Manitoba, and I have yet to find the
fiest mistake in their machinery.  Everything is sem
that is wanted, conscquently it goes togetheras complete
and peifect as a first-class watch. This mill is the
smallest that the Geo. T. Smith Go. guarantee to zive
satisfaction, and with good wheat will make the best
grades of flour.”

The mill is now running cvery day, in charge of Mr. {

Harry Richavdson. lately of Guelph, Ont,, turning out
flour cqual to any hitherto imported. This year not
more than 500,000 lbs. of wheat will be ground, but next
year a large increase is looked for.

The few people here that subscribed the $1,500 bonus
may congratulate themscelves on this boon to the valley.
A market has been made for wheat at a remuncrative
price, and every acre of cultivable land has increased in
value. Mr. Howse has excelled himself in the spirited
wity in which he has completed his part of the contract.
He only bargained for a mill of 30 barrels per day
grinding capacity, has supplied one of ‘o at an extra
expenditure of over $2,000 on first estimated outlay, and

finished onc month sooner than the date mentioned in |

agreement.  \We sincerely wish him a big run of pros.
perity. Any man descrves that who is plucky enough
to engage in such an enterprise, spending his money
where he has made it

TRIPLE EXPANSION ENGINES FOR FLOUR
MILLS.

XTENSIVE new mills erected in Aberdeen, for Messrs, Milne
Bros., {Lunitcd), from the designs of Messrs. Jenkins & Maw,
architects, will shortly be put into full operation. The buildings
arc almost entirely fire-proof, the tloors being of concrete and iron,
supported by ston beams and columns ; while the roof trusses are
also of won, slated.  Milling muchinery of madern design has also
bern itrodueed, a special feature being the dnving cogines, which
are of the tnple-expansion surface-condensing  horizontal type,
having grooved tly-wheels for rope driving,  “The Engineer informs
us that this is one of the first applications of triple-cxpnsion
engines for mulling purposes in Scotland.  “The engines arc capable
of indicating over 300 horse-power and have three cylinders placed
s'de by side, the high pressure being fitted with Corliss valves and
the ** Spenee™ trip gear connected to the governor to render the
expansion automatic ; the intermediate and low pressure cylinders
are fitted with ** Meyer * variable expansion valves adjustable by
hand. Al three cylinders arc etficiently jacketed Loth in body and
cnds.  The engines drive by ropes to one line of shafting, running
the entire length of the miill,  The cngines were constructel by
Messrs, J. Copeland & Co., Glasgow, from the designs of Messts.
Russcll & Spence, consulting engincers, Glasgow, and the design
and workmanship retlect credit on all concerned.  Steam for these,
cngines at 160 {bs. per square inch is supplied by a ** Sinclair™
boiler, constructed by Mr, James Sinclair, Leith,  The feed water
is heated on its way to the boiler by & Green's cconomirer. A
preliminary trial of the engines took place recently with satisfactory
results,

The total attendance at the tecent St John, N, B, exhibition
was §2,000, or within about ten or twelve thousand of that of the
Toronto Industrial. This isa very creditable showing for ou
Maritime province ncighbors.
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speed T the time l closed my last Iulcr. lhc situation in
rvings Manitoba and theadjoining territoryto the west was
zed in il ntical in the extreme.  The country had experienced 2
s belt W nonth or more of the most unfavorable weather, right in
d with [ll:he midst of harvest.  These conditions were described
ic un-[llin my last letter, but about that time the weather
:x, but Jlbanged, and the prolonged wet spell was followed by
vis the Jlberween two and three weeks of beautiful weather.
hinery [ Eamers went to work with a will and rushed their
walls lRacking, completing itin good condition, The weather,
s any Stowever, again set in wet durine*t eck ended October
ne on S b, and during the week ¢..v ¢ soer 11th there was
. imost a continuous rain, mixed with snow on some
iolting s, The wet spell again entirely stopped all work in
No. 3 [lhe country, Threshing was completely suspended for
loublc Jl«n days in one stretch. This work wias just becoming
No. 1 [l neral throughout the country, and the result of the
1ccted Jct is that at the time of w.rting the amount of threshing
stock [l lone is comparatively 1-ifliny  In some districts con-
age to i -derable threshing he-s been done, but in ather districts
catch ' ardly anything has been done yet.  This is serious, as
B twill delay threshing into the very cold weather.  ‘There
r day. Jllre not enough machines in some sections, and with the
of 28 JR:civy crops this yeur the work of threshing will be slow,
t lony EEWhen the weather becomes very cold, the machinery
€. wnot be worked to advantage, and if the cold weather
les of Ellomes in early tlus year, a good deal of threshing will
itrony JEtwe to be left until the temperature modesates toward
n the Elonng.
dians. Another effect of the present wet spell is to stop
wrked, B eries of grain.  Very little grain has been marketed
werica R, and the markets were only commencing to open up
large lben the wet weather stopped deliverics. At a few
1 the llunts where farmers are better supplied with help and
sent Pnachinery, conswderable grain has been marketed, bt
wlete [llhe proportion marketed to the total crop is next to
s the Sl:-othing.  For instance, though the crop of oats is large,
+ give B3 quantity marketed has not much more than been
best fllaual to Jocal requirements. At some points where it is
sumated about half a million bushels of wheat will be
of Mr. § reeivea from this crop, the quantity marketed to date
g out B unly 25,000 to 30,000 bushels, and somctimes less.
r not IR s..ows how the situation stands now.
next ‘The result of the continued wet weather will be that
sactically nothing will be done in shipping out grain
ronus Bk fore the close of navigation.  Grain will therefore have
alley. Wl be held over until spriny, subject to clevator rates, or
ative Bhipped out by the more expensive all-rmil routes.  Even
=l in Sllaonld the weather turn favorable at once and remain
irited Slw, it is not likely ¢hat any considerable grain movement
tract. Blsould set in.  Country rouds arc in very bad shape, and
day Sz will be some time before they will be fit for loads,
cxtra BlMough prairic roads usually dry up very very quickly.
~and it now so late in the scason that furmers will be
«d in JlMscd to push their fall plowing for all it is worth, and
pros- Slhev will not take time to market wheat until it freezes
sugh Sz Fall plowing is a necessity in this country, and just
oney Bl the present time it is far more urgent than the ar-
[lltetny of grain,
The most important feature of late in the grain trade
JUR W« the fixing of standards at Winnipeg for grading
i years wheat crop. A large number of samples
\ine e collected from all parts of the wheat region, and
\aw, @lthese samples would afford the first clear idea of the
dings Mleality of the crop. They more than bear out any
iron, Ehmer statements asto the damage done our wheat crop
sare gRd. year from unfavorable weather. To say that the
i ;::: amnles were poor would be cxpr.cssing it mildly. .’l’hcy
ype, QT Very poor. The most noticeable feature is the
orms IRVt hing, the bulk of the samples being badly bleached.
nsion A Lght sample of wheat will be something hard to
mble MiEd  Another defective feature is the large admixture
laced Slefv.con kemels. A preat many samples are affected
"";: Bttas way, The cause ot this is panly duc to the cold,
: d‘m vet weather during harvest, which caused uneven ripen-
by JO% A sccond growth was started by the rain, and this
;and JR o100 stuff is mixed up with the wheat.  Another reason
ming M for the unusual mixture of green and unsound kemncls is
dby BMeiee 1o the tact that some fanners became alarmed
a5 labo ot frost and cut their wheat before it had properly
;‘:“c mtued. Some very inferior samples of wheat are the

< Wt of premature cutting.  Quite a sprinkling of {rosted
< les were also on hand, some only showing a trace

lair

ater
. A Joff s, whilc others were badly frosted.
atory A may be expected, with such poor samples to
e ane, the standards were not fixed very high, In
o fact the standards for grading this year’s crop are very
}‘:"}: low nd are likely to cause considerable dissatisfaction.
ou For nstance, No. 2 hard shows a trace of frost and has

s green and defective kernels, and is badly bleached,
Th \ct only calls for two grades of hard, namely No. 1

'\ml No. Inrd (asule from the ornamental ;,ndc of
extra Manitoba hard). {t was evident that unless a
lower grade of hard wheat was established this year, the
bulk of the crop would go ungraded, consequently to
meet the peculiaities of the crop the examiners estab-
lished a grade of No. 3 hard. ‘This grade is not
recognized by law, but it will no doubt be recognized as
an established grade just the same.  No. 3 hard as fixed
is a black looking sample, showing frosted, | <en and
shrunken kernels. It is a peculiarity of the crop this
year that nothing to grade No. 1 Northem has yet been
seen.  The wheat is nearly all hard,  On account of the
frost, two grades of No. 1 and No. 2 frosted were fixed,
to allow of the grading of frosted wheat by itself, as a
badly frosted sample could not be admitted in the regu-
Im grades.

The figures of grain inspected at Winnipeg show
further the quality of the crop.  Up to date about 200
cars of wheat have been inspected at Winnipeg since new
wheat began to move.  Of these, only one car was good
enough to grade No. 1 hard, or equal to one-half of one
per cent. There were only six or eight cars graded
frosted, but this would not include all the frosted wheat
~only the more seriously frosted lots, as slightly frosted
samples are allowed in with the regular grades of No. 2
hard and under.  The balance of the total wheat
inspected was distributed  fairly cvenly between the
grades of No, 2, hard, No. 3 hard, No. 2 northern and
rejected, the last two showing up the most.  This shows
conclusively that the Manitoba wheat cropis of unusually
poar quality, and this poor quality is due mainly to the
long-continued spell of wet weather during  harvest.
This is the only wet harvest experienced in this country
for the past ten or fifteen ycars, with the exception of
1884, the latter part of which was wet. Wet harvests
are therefore very rare here, but this one has proved a
most remarkable exception to the rule. Some farmers
who were unaccustomed to wet harvests, stacked their
wheat while it was damp, and considerable loss has
resulted on this account. The present wet spell will also
do further damage, as it is feared that there is a good
deal of badly stacked grain which would not be imper-
vious to the moisture.  Some grain is also still in stook.
When the fine weather set in, some farmers left their
grain in stook, intending to leave it until the thresher
came around, as they thought the dry weather had come
to stay, and they would be saved the trouble of stacking.
In the meantime they went on with their plowing, This
grain left standing will not be any the better of the
sonking. The Jast wet spell will therefore further
decrease the quality of the crop, where grain has been
carelessly left standing in stook, or badly stacked. The
crop is a large onc in bulk, and with the prospect of
higher prices this year than usual, the inferior quality
will be compensated for to some extent. Still it is not
satisfactory to Manitoba to send out a crop of wheat of
such quality as this onc.  As to the wisdom of reducing
the quality of the grades on account of the low average
of the crap, there is some difference of opinion. Ontario
has a large crop of good wheat this year, and will not
require much Manitoba wheat for milling. Qur surplus
will therefore have to be exported.  Manitoba wheat is
as yet almost unknown in British markets. When they
receive our wheats from this crop they will certainly not
form a very high opinion of our grades, and it may take
some years to live down the possible prejudice which
may be formed by the reduction of the quality of the
dificrent grades this year. If we are to export wheat
regularly year after year, it is evident that an cffort
should be made to keep the different grades up to a
uniform standard us nearly as possible, one year with
another.

If the weather continues unfavorable and winter scts
in carly, the effect of the prolonged delay in harvesting
and threshing the crop will be felt seriously next year,
in curtailing the wheat arca for 1891. The scason is
shoit here, and for wheat plowing must be done in the
fall to render success reasonably certain.  The delay to
the harvest is therefore a serious matter for next year's
crop, on account of the backward state of fall plowing.
A long, open fall yould remedy this disadvantage.

Y  ——— ——_}

COMBINATION CENTRAL STATION PLANTS.

N our last issue, in reviewing the history of clectric
I lighting and power in this country, says the Elec-
trical Engineer, we took occasion to point out that ex-
perience afforded good grounds for the assumption that
the future central clectric station, in smaller towns at
least, would be a plant combining with itself all the cle-
ments necessary for a general distribution of current-
power for any and all purposes to which heavy currents
are applied. That we are nearer to the realization of
such a development than might perhaps have been
imagined will be realized upon the perusal of the de-

e

scription given on :\nothcr page, of the Salem-Winston
combined arc light, incandescent light and railway
power plant. Recognizing the economy of operating
the various branches of work under one head, the pro-
moters of the enterprise wisely acquired the rights of an
existing company and with this as a nucleus have built
up a business which after only a few months shows a
balance on the credit side. ‘The course here pur-
sued was cvidently in marked contrast to a practice
which has obtained in our smaller towns, of working
clectric light and 1ailway plants entirely independent of
each other, in the face of the fact that the cost of antend-
ance in small plants is the largest item in maintenance,
and that this item 1emains fixed over a considerable
range of size of the plant,  But without waiting for this
increased economy to be realized by companies to be yet
organized it is evident that the same benefits can easily
be secureu by existing concerns by mutual arrangement.
The Winston-Salem plant is another example of the op-
portunities for profitable investinent to be found in the
electrical ficld, and will, we hope, be the pioncer of many
others, as its promoters themselves have been pioneers
in two ot the most important branches of applied elec-
tricity. A feature of the Winston-Salem enterprise
which also deserves special notice is the introduction of
freight traflic as a part of the railway business. This has
already been attempted in one or two instances, and no
reason is apparent why the handling of freight should
not be equally as profitable as that of pussengers,
especiitlly as it could be carricd on at night when the
passenger traflic does not of itself pay.

SOME PRACTICAL HINTS ON ROCLLER
MILLING.

I‘

F the practical, intelligent miller should ask himself
I the question, “Am 1 producing the best possible
results with my mill# his answer would invariable be
“ No"”—he can always see some place where there could
be some improvement made.  Nearly all the causes for
complaint have their origin in the beginning ofthe work,
that is, in the reduction of the wheat. All systems have
their advocates, and all millers have their opponents.
The practical test and results are what carry conviction.
The writer has before his mind a mill of modern equip-
ment, the results of which are, however, not quite
satisfactory to the owner. The careful observer does
not have to look far to discover one cause for dissatis-
faction ; it is in the manner in which the feed is carried
to the rolls. o roll will produce good results that does
not take its feed to the point of contact in an evenly
distributed manner. Various devices have been intro-
duced for this purpose —some of them good, others bad.
If the best results are to be obtained, no mills should
have more feed passing through them than can come in
direct contact with the rolls. In most mills this is not
the case; the gencral practice is to crowd the rolls to
the full measure of the spring tension. The results of
such work arc that the materialis not ground but pressed
to pieces. This applies more particularly to the second,
third and fourth break stock. In consequence, the flour
loses its granular character, and to it great extent its
commercial value ; and while it is admitted to be a
difficult task to properly fecd rolls running horizontally,
the difficulty would bemuch less if the feed was reduced.
The output would be less, but the quality of the flour
would be inproved. Some of the intelligent millers are

raking up to the idea suggested here ; namely, that the
manner of feeding the rolls and the quantity of feed has
nmuch to do with their profits. It was this thought, I
imagine, that led the proprictors of the Dominion Mills
in Toronto to throw out all their horizontal rolls and put
in others which they had proved to be superior in the
way they carry the feed to the point of contact.  Mr.
Case, in an article in the American Miller, refers to this
poing, and says the roller mill of the future isa two.
high roller, giving as his reasons for this belief that the
feed can be more evenly distributed on these rolls than
on rolls builton the horizontal plan. This fact doubtless
will become more apparent as the principle becomes
better understood. In my next letter I will try to show
the cffect of imperfect reductions inthe subscquent work
of the mill. I.O. U.

PERSONAL.

Ve deeply regret 2o learn of a serious accident which bafel! Mr,
Alexander Kennedy, of the Owen Sound firm of Kennedy & Sons,
at Niagara Falls, on Oct. 15th. Whil. cngaged in lubricating
some water wotks machinery his arm became caught and was cut
oft two inches above the wrist.

We have been favored with an invitation to attend the fourth
annnal dinner of the Canadian Association of Stationary Engincers
1o be held at the Richardson House, Toronto, on the evening of
Wednesday, the sthinst.  This annual cvent is one that awakens
pleasant tecollections and anticipations,  There is certan to be a

ood attendance and a pleasant reunion,
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LUBRICATING OILS.

~HE following is a synopsis of a papericad at the
r[ Indianapolis meeting of the American Association
for the Advancement of Sciencs, by 1. K. Denton, of
Habaoken, N. J.:

Experiments to determine the coeflicient of fiiction
between lubricating rubbing swifaces have been prose-
cuted for 200 years and have 1esulted in the constiuction
of many forms of satisfactory apparatus for such meas.
urement, which ate now known as oil testing machines.
Such machines are now being resotted 1o by large con-
sumers of il s 1 means of discriminating between the
Iubricating value of nametous oils offered by manufac.
turets, and which, while practically alike in fuidity and
geneial oily qualities, sue neveitheless claimed to difler
m their 1espeetive abilities ta afford satisfactory lubrica-
tion.

The only differences of behavior of all these lubricau.
ing oils shown by the oil testing machines, are simply
such diffeiences of fuctional resistanee as can be
ascribed to the vatiation in the viscosity of the sub-
stances in the fluid condition, and this diffetence of fric.
tion fails to account for the well-attested fact that some
of the oils are unable to prevent eacessive heating and
cutting on heavy machinery bearings, which exbibit no
such action when hibricated with other otls.

Exaperiments were deseribedt which have been made
with a special apparatus constructed for the Jubnicating
committee of the Standind Oil Company, proving that
the overheating of bearings 1s due to acadental abrasion
of the rubbing surfaces, caused by the gradual and
mevitable variations of the smoothness of these surfaces
Ly metallic wear.  This abrasion generates a compara.
tively intense heat at some point of the bearings, and
tends 1o vaporze some oils wore than others.  Oils
which ave incapable of resisting excessive vaporization
by such accidental heating are those which perit
bearings to more frequently overheat than do othets not
+0 affected by temperature,

‘I'he prevailing oil testing machines fail to reveal such
differences @ (1) because they have invariably been oper-
ated with artificially smooth surfaces ; (2) because when-
ever accidental abrasion takes place obscrvations are
suspended until the heating tendency due to abrasion
has been eliminated; and (3) because the oil supply to the
testing journals is artificially abundany, instead of being
restricted by feeding through practical forms of oil cups.
By this means accidental deficiencies of supply, which
are frequently the initial cause of abrasion and over-
heating, are eliminated, and difierences amonyg oils, de-
pending on their ability to feed more or less unifonnly
by virtue of capillary action, cannot be noted. It is
therefore concluded that in order to enable mechanical
oil tests to reveal the actual differences of lubricating
value amonyg current lubricants, each oil must be tested
with a series of conditions of the rubbing surfaces and
practical feeding devices which involve opportunitics for
abrasion and overheating. The lecture was illustrated
by lantern views of various new devices for testing lubri-
cants under the actual conditions of service, and also by
samples of bearmgs which have been in service under
various conditions, representing unsatisfactory lubricas
tion. Explanations were offered of the paradosical fact
that overheating is often relieved by supplying sand or
emery 10 beanngs.

OATS AS HUMAN FO0OD.

RITING on oats and oatmeal, Albert Larbale.

tricr says :  Of all the cereals cultivated in the
world oats is the least used for human food, because it is
not really a cereal for panification, or rather because the
bread it furnishes is heavy, dark in color, compact and
bitter.  Is this fact m itsclf sufficient to exclude it from
human alimentation?  \We do not think so, and it is
because we are of opinion that nothing which concerns
50 serious i problem as the supply of food fo wan should
be ueglected, however slight the contii,zent obtained.
Morcover, the reason stated above for excluding onts
from alimentation is not sufficient, for maize and rice are
in an dentical case, and although they are not suited for
panification, no one thinks of disputing their utility. At
the present day wheat is almost exclusively used for
panification, bread beng the basis of our nutriment.
Barley and rye flours are disappearing every day from
French bakeries, and much more so is oat-flour.  Never-
theless, our ancestors in Gaul and Gennany consuted
oats in the forin af pap, which constituted even the chicf
pirt of their food.

Every onc knows that oats gives strength and vigor
10 horses, why should it not have the same efiect on man ?
Oat-fleur gives & bad quality of breadk.  “This is due to
its chennical composition, which gives too slight anamount
of gluten, this last varying in the proportion of 3 to 4.8

percents and again, the substance thus designated in
the analytical teports is more like albumen than gluten
properly so.called, which in wheat is found i the pro-
pottion of 10 to 18 per cent. ‘This in no wise reventsa
mixture of oat, wheat and rye flour fiom giving in Dt
tny it very savory beead of the best quality. M. Gran-
deau analyzed 174 specimens of oats and gave the follow-
ing average composition :  \Witer 12,97 3 azotined sub-
stances 9,59 ;3 fatty substance 5.5 5 starch and suginy
substinces 5008 ;3 cellulose matter .82 0 mineral matter
3.28.

One sees, fiom a chemical point of view, oats difiers
from wheat in the small proportion of azotined substances
and its richness in fatty and mineial matters, Thete is
another substance contained in oats, called venine,
This substance, which is a kind of alkaloid, is contiined
w the petcarp, and it is this which gives the piquant
properties to oats. By grinding of oats one obtains 68
to 72 per cent. of meal, the test being bran, or swall
biistles, or awns of great wenacity, wepresenting  ahout
two to three hundreths of the total weight.  As for at-
flow, it is difficult to obiain, oning to the large popor-
tion of fatty substances contained by this cereal 5 if it is
crushed directly under mill “ones, these kst ;e clogged
and stop, and scareely give 20 to 25 per cemt. of i coarse
pulpy tlour.  In Brittany oat-Hour is prepared by placing
itin bread ovens, and after a few hours it is passed
wnder the stones, then through the winnowing machine,
In Ireland oatmeal is made by passing steam into the
double bottom of a caldvon, where the oats 1s placed.
The operation is concluded when the mass gives off
abundant steam on its surface.  The outs thus prepared
is placed in an oven with a low temperature, 1emaining
twenty-four hours ; a beginning of fermentation takes
place, which renders a portion of the starch soluble
then it is passed under stones snitably distanced, and
tinally through a winnowing machine, which separates
the grains from the glumes and awns.  Oatflour is
undoubtedly a healthy food, pleasant and nutritious,
which might find a place in cunrent consumption if
bakers would try to blend it with other flours.

——

HIDDEN DANGERS IN DAM BUILDING.

N the constructian of water storage dams there is an
I clement of insecurity to be guarded against in some
cases, which does not seem to have been publicly noticed.
John D. Emersley, in Mining and Sciemtific Press,
referring to the swelling of the ground under or near the
dam, considers it a source of danger.

A valley or wide ravine with a «light descent, and
having side hills coming near to cach other at its lower
end, is cconomically favorable for water impounding
purposes, provided that the collecting surfaces above are
larg  cnough to insure the supply required.  In the arid
regions such a valley is usually so dry that, on the side
hills at least, the general water level can only be reached
by deep sinking. If solid primary rock, with little
permeabihty, is available in founding the dam, its bulk,
when submerged, will not increase ; but if dependence
is placed on a stratified formation containing layers of
clay, talc or shale, its expinsion when exposed to pres-
suted water must certainly be expected. Every old
miner has had trouble with swelling or “creeping”
ground, and builders of escarpment walls are aware how
hard it is to keep some Kinds of rock in place during
wet weather.

Assuming that a dam has been built on an unstable
foundation of the kind described, what will the effect be
when a pressure of fifty, seventy or one hundred feet of
water comrzsuponit 2 The whole “ country rock™ above
the dam will, in the centre of the ravine especially, both
underacath and outside of the dam building, be saturated
to a great depthh. Under the abutments on the converg-
ing side hills the pressure will be less, yet every pore
and interstice will be filled.  Should there be the <fht-
est tendency of this watercharged rock to expand, cither
laterally or verically, itis casy 1o understand how even
a dam i itself well planned and carcfully built may in
time give way, owing to such expansion,

The sapping and weakening effects of water percolat-
ing under high pressure may go on for years without
being noticed, but if the dam erection is ultimately,
though it may be imperceptibly, lifted or compressed by
the slow swelling of the ravine or hillside formations, so
that cracks and veinlets are formed in or beneath it,
increased pressure may suddenly destroy it.

The wearing or mcchanical effects resulting from a
sweating  process going on in the dam, or the rock
underlying it, is not the only evil which is to be feared.
The air acting on wet surfices prowotes chemical
changes which are followed by disintegration of the
affected rocks, and thus slowly, yet surely, there may be
destructive agencies at work where least expected.

Should there be veins of porous rock dipping under g
dam fiom its upper side, the passage of water through
such veins ma ¢ oof itself proves a hidden cause of dis.
aster,  ‘The escape may be small at first, but a voft.
ening and widening  wotk going on for years cannot
fail to weaken o heavy dam building not very far
above .

161 am vight, continues dhe author, in assuming from
1easons stated above that the building of dams on some
kinds of stratitied tock enders them unsafe, 1 trast by
catling attention tothe subject to encourage investigation
and the adoption of adequate engineering remedies. It
would be some satisfaction to know whether the Johns.
town amd Walnut Grove dams were built on stratitied
rocks.  Ifthey were, affording evidence long before they
enllapsed, which they did not give when first in use, that
cracks had been opened in them, it is reasonable to
assume that they had been injured by the expansion of
the foundation and hillside rocks.

NO LOSS OF POWER BY SLIPPING BELTS.
W HILE thete are a great many losses of powerto

power-users, and those which do exist and which
can readily be remedied, e neglected, a great many
people seem to unite in blaming on slippery belts a great
deal of what they are pleased to term “loss of power,”
says Robert Grimshaw, in Electric Power.  The impres.
sion is so general that, belt slips cause “loss of
power ™ of just the same kind as that occasioned by
defective firing, excessive back pressure, undue friction,
cte,, that it should be counteracted.

As in many other instances, the error arises from mis.
use of a word,  An engine and boiler generate power;
a belt and its pulley merely transmit it 1f the belt slips,
it merely transmits less power and the engine and boiler,
if the former has a proper pgovernor and the latter a
suitable damper regulator, generate less ; the production
Leing in proportion to the demand at the engine shaft.
If the belt shifts, there is less work done at the driven
pulley ; and less called for at the driver——which may be
cither the cengine fly-wheel, or some other, in the
system.

This can be shown very readily where there isanidler
which will permit of belt slack being taken up ; or where
the power is used by a dynamo on «a carriage which can
be screwed towards or fram the engine shaft, to lessen
or incrcase the belt grip.  Where the grip is increased
by giving cither greater belt tension or greater arc of
contact, there is more work done, and the cut oft takes
place later.  When the grip is lessencd, so that the belt
slips, the cut off runs back proportionately, and the steam
consumption is lessened. No coal waste, no steam
waste, no power wiste, is necessarily caused by the belt
slippage.

There may be, in fact, a gain in cconomy by belt slip-
page. We will suppose that an engine develops 100
horse power at that point of cut off at which the stcam
cconomy, coal cconomy, and money cconomy are great-
est. It is well known that there are such points for every
engine ; and that there may be a point which will com-
bine all three.

Now supposc that this engine, loaded for maximum
cconomy, has put upon it fifty per cent. more work, by
adding more michines or heavier feed ; and that in
consequence the belt slips so that the power indicated at
the cyiinder or passed through a transmission dynauno-
meter remains it 100 horse.  That shows that by reason
of the slip, the rate of work has been slowed up.  Fifty
per cent. more work ot heavier machines may have been
thrown on, but the slip keeps the speed of the driven
pulley s0 low that there is no more work done than be-
fore. ‘Thatis, if there had been 10,000 ‘ineal feet of ten
inch boards planed in a given time, while the engine
was indicating 100 horse, and fifteen inch boards, or
harder boards, were run in to add fifty per cent. to the
belt pull, the speed would be run down to only 6,667
lincal fect in the given time; so that the horse power
would still be 100,

Now let the bLelts be tightened so that there will be
10,000 lincal fect turned oui in the given time ; the con-
sumption of power will raise to 150 horsc, the transmis
sion being 150 horse also. At this 150 horse power the
engine nay work with so much poorer stcam cconomy
as to much more than offsct the increased money ccor:-
omy by rcason of fifty per cent. more power being
furnished without increase of such fixed charges as rent,
interest, insurance, cngincers’ wages, ctc. Here then,
miay come in decreased engine cconomy by reason of
abolition of belt slip.  Now let the belt gradually stretch
so that 5lip commences and lineal speed of board output
decreases.  The power carried may drop to 100 hoise,
and the engine cconomy again be at the maximum.

Things should be called by their right names.
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UTILIZING NJAGARA'S WATER POWER.
ONDON Engincering recently published an ex-

e tended anticle concaning the utilication of Niag-
ai’s witer power. Among other things it notes that
several projects are uow or have been before the public,
b having the water power of Niagara on a grand scale
as their base.  The Cataract Construction Company has
heen arganized to carry out a scheme that is to take from
the falls about 120,000 horse-power.  General attention
i called to this work thiough an effort that is being
made by that company to obtain the highest scientific
“nawledge to be applicd to the solution of the problem,

This company has before it the task of developing
water power, not at the falls, but from one to two miles
above the falls on the American side of the river.  Land
has been secured above Port Day between the line of
the New York Central Railroad and the river bauk, to
the extent of nealy 4oo acies, and other additional pro.
perty on the other side of the railroad, in all about 1,400
acres. A tunnel not over 6,700 feet in length and 4yo
~ection is about being constructed on the river below the
falls and close to the upper suspension iidge, passing
under the town of Niagara from a point on the land of
the company, where a cential station can be constructed
and the water taken from where the river is deepest
close in shore, and where borings on cither side of the
Incation, corresponding iniesult, show the rock fornta-
ton well fitted for the purpose.  From this point, the
upper end of a straight line tunnel, an extension can be
carried if found desirable, and along this extension, as
well as along some portion of the main tunnel, mill sites
can be located, each site or cluster of small sites being
operated by independent wheels in one pit or excavation.

The present company have obtained control of all the
.wnchises necessary to sceure their full right of the water
power not covered by that owned by the Hydraulic
Canal Company (referred o later), and with a full ap-
preciation of the sentiment against any enterprise that
will detract from the beauty of the falls, they are seeking
for such methad of accomplishing their purpose as shall
m no way run counter to public opinion ; and it way be
~iid that they themselves in placing their factory build-
ngs so far above the falls, and constructing their tunnel
m the manner hereafier to be shown, are themselves
acting as guardians to this public property.

““I'he plan under consideration contemplates the de-
velopment of & large tract of country by the establish-
ment of water-d-iven factories, the wheels used being fed
from the river by comparatively short surface canals, the
wheels for each mill or cluster of mills being crected in
pits of suitable depth. From the bottom of wheel-pits
the water is to be carricd by lateral tunnels into one main
artery, a larger tunnel passing under the town of Niagara
Falls and falling into the river below the falls.  Tocarry
out such a scheme the construction of the tunnel tail-race
becomes the first consideration, and presents a plausible
method of developing a large manufacturing district.
If, however, the sne thing can be accomplished by
concentration of the wheels at one point at one great
central station, from which station the power may be
carried to e mill sites near and far by one or more of
the known methods of transmission, the question is
naturally asked, why not place that grext station near
to the lower river and carry the water ta it by @ surfice
<anal of sufficient capacity ?2”

‘This would be a repetition of what has been done by
the Hydraulic Company, so far as taking the water to
the site is concerned, but not as to the final generation
of the power.  The hydraulic canal supplies scparate
mills, cach having its own turbine just as the Evershed
~cheme contemplates the construction of a tail-race
underground to enable separate mills cach with its own
wheel, close to the water supply, each wheel discharging
its used water into this tunnel or tail-race.

Borings are now being made above the falls on the
property controlled by the Cataract Construction Co.
wd the carcfully prepared notes of these borings wil:
tumish as valuable information as to the rocks not vet
vxposed as do the exposed strata below the falls. Enough
~ known of the character of the rocks to make the en-
.ineers cngaged on the work recommend an unlined
1annel to carry off the water from the wheel-pits.

The president ofthc company, Mr. Edward D. Adams,
Jeciding that it consultation of eminent engincers was
necessary, owing to the importance of the problem to be
~orked out, organized what has been termed an Inter-
aational Niagara Commission. The president of the

omnission is Sir William Thompson, familiar with the
t alls of Niagava through frequent visits, and probably
he first person to suggest the distribution clectrically of
ire water power of Niagara ; Prof. E. Mascart, membre
we Pnstitut, Paris; Proffeseur au College de France ;
Hirecteur du Burcau Central Metcarologique, represent-
oy France; Switzerland, Mr. Theodore Turretting, of

Geneva s Licutenant-Coloned PAatillerie, Piesident de
la Ville de Geneve 3 Directeur des Travaux d'Utilisation
des Forees Motsices du Rhone o Geneve 5 Directeur de
I Societe Genevoise d’Instruments de Physique, who as
the engineer of the St Gothard “Funnel, the one who
carried out the improvement of the Rhone and Inke at
Geneva, is prominent as an engineer.  Prof. Coleman
Sellers, E, D, M. Inst. C. E, cte, Philadelphia, Pro-
fessor of Engineering Practice, Stevens Institute of
‘Technology, Hoboken, N. J.,and Professor of Mechanics,
Franklin Institwte, Philadelphia, was selected as the
only 1epresentative of the nation most deeply concerned
in the success of the project.

In summing up the preparations made for this great
work Engincering says:  “Itis believed that the im-
poriance and novelty of the scientific questions involved
in dealing with so very great a volume of water and in
distributing such an immense power. have had much in-
flucnce with the commissioners in leading them to co-
operate with the Cataract Company in this inguiry,
What is done at Niagara will probably influence the
plans adopted for the utilization and distribution of
power all over the world.  And the selection of the best
mecthods has fortunately proved to be a problem attrac-
tive to the very eminent scientific men who have con-
sented to act for them,

THINGS TO REMEMBER ABOUT SHAFTING.

ON'I" buy light himgers and think they will do
D well enough, when your own judgment tells you
that they will spring, says the Western Machinist.

Remember that shafting is turned one-sixteenth inch
smaller than the normal size.

Cold rolled and hot rolled shafting can be obtained
the full size,

The sizes of shafting vary by quarter inches up to
three and a half inches.

The ordinary run of shafting is not manufactured
longer than from 18 to 2o feet.

For line shafts never use any that is smaller than one
and eleven-sixieenths inches in diameter, as the smallest
diameters are not strong enough to withstand the strain
of the belts without springing.

The cconomical speed of shafting for machine shops
has been found to be from 123 1t0 150 revolutions per
inate, and for wood working shops from 200 to 300
revolutions.

A jack-shaft is a shaft that is used to receive the
entire power djrect from the engine or other motor,
which it delivers to the various main shafts.

Keep the shaftings well lined up at all times and this
will ward off a breakdown and avoid a waste of power.

Know that the pulleys are well balanced before they
arc put in position, as a pulley much out of balance is
quite a sure method to throw shafting out of line.

Look to the pulleys, and see that they have been
bored to the size of the shaft, for unless this is done the
pulley may be out of centre on the shaft and prevent
smooth running.

If possible, apply the power to a line of shafting at or
near the ceatre of its tength, as this will enable you to
use the lightest possible weight wt shafting.

Hangers with adjustable boxes will be found to be the
most convenient for keeping the shafting in line.

Keep your drip-cups cleaned, and do not allow them
to overflow or get loosc.

Have a supply of tallow in the boxes ; in case of acci-
dental heating it will melt and prevent cutting ; this rule,
while good for general use, applics particularly to special
cases where there is a supposed liability to heating.

Never lay tools or other things on belts that are
standing still, for they may be forgotten and cause a
hreak down when the machinery is staited.

Don't attempt 10 run @t shaft in a box that is too large
or too small, as you will waste time and fail to sccure
good results.

A loose collar hield by a set screw will cause the collar
to stand askew, and it will cut and wear the box against
which it 1uns.

In crecting a line of shafting the longest sections
should be placed at the point where the power isapplicd.
‘The diineter can then be gradually decreased towards
the extremitics remote from this point.

Don’t put loose bolts in plate couplings, as this will
give no cnd of trouble in shearing and the wearing away
of the bolt holcs.

Don’t think that because your shafting has been well
crected, and you oil it regularly, that it will never need
any inspection or repairs.

Don’t try to economizc in first cost by having long
distances between hangers, for a well supported shaft
will always do the best work ; short shafts are the surest
to be straight and to remain so.

The length usually adapted 1o shafting bearings is
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twice to four times the diameter of the shaft, varying
with the diameters of shaft, kind of bearings and the
material used in them,  Large shafts in the gun wetal
or bronze boxes may have bearings only twice their di-
ameter in let gth,  Cast iron bearing up to and incluchng
three inch shafts are ofien made four diameters of the
shaft in length, particularly for self-adjusting hangers.

1f babbit is used for the boxes use only a good material;
do not adopt the common mixture of tin, antimony and
lead.

Insist upon having grood iron in your shafting, as the
bearings will take a finer polish and you will not be sub-
ject to sudden ruptwes.,

If the strain on a pulleyis so great that the sct-screws
already in will not hold it, dn not let them score in the
shaft, but put in an extra screw, or cut a key-way and
put in a key.

‘Phe width of i key-way should be one-quinter of an
inch for each inch of diameter of the shaft.

The depth of the key-way is one-half its width,

TABLES OF AREAS AND DIAMETERS OF
GRATES, ETC.
HE following table is intended, says Power and
‘T'ransimission, to give the areas in square inches
and in square feet, of circles of various dinmeszers in feet
and decimals of a foot ; and also to give the equivalents
in lineal inches of the diameters in feet. 1t will be found
particularly handy in stcam engine, pump, and boiler
woik,

“To get the second column, or areas in square feet, the
squares of the dinmeters in feet in the first columns are
multiplied by 0.7854.

To get the fourth column, or equivalents in inches of
the diameters in feet as given in the first column, the
figures in the first column are multiplied by 12.

To get the third column or areas in square inches,
cither the numbers in the sccond column are multiplied
by 144, or the squares of the figures in the fourth column
are multiplied by 0.7834.

‘Thus 0.25 X 0.25 X 0.7854=0.04909 ; 023 X 12=3;
3% 3 x0.7854=7.0680, or practically 7.069 or 7.07.

The areas are given to two decimal places, not be-
cause that degree of accuracy would be required in prac-
tice in designing grates, but to make the same table
serviceable in other work requiring more exactness.

Dia.|Arcasq.[Area sq.’Di:n.’l)i:l.l.-\rcasq. Area |{Dia,
feet.| feet. ! inches. l in. Hfeet] feet. | inches. | in,
.25 04969 7.069 | 3. |3. 7.0686{ 1017.87{ 36
.30] 07000 10.178 | 3.61 .25} 8.2938] 1194.39; 39
.33 08769 12.56 | 4. | .5 9.6211) 1385.44] 42
.ol .12537] 18.085, 4.8} .75]11.045 | 1590.43| 45
.50} .19075} 28.27 { 6. {4 |12.560 | t809.551 48
b0l .28244] 4o.712 | 7.2 .25]14.186 | 2042.82{ 31
66| .34982] 350.20 I.S .3 [15.904 | 2290.21} 34
7| -38475] 35942 ! 8.4l .7517.721 2351751 37
.75] .44109] 63.62 ;9. |5. {19.035 | 2807.43| Go
8 30267 72.38 | 9.6"3.50/23.758 118 66
9| 63617} 91.61 [10.8 06.00}28 274 | 4¢,1.50| 72
1.00] .78540] 113.09 j{12. 16.5 |33.183 | 4778.36] 78
1.25) L2272 17371 fis. |70 |38.475 | 5541.77) 84
1.5 | 1.7671 | 254.46 [18. |7.50|44.179 | 6361.72] 90
1.75) 2.4033 | 346.36 |25. |8.0 |5..205 | 7258.23] 96
2. {31416 | 452.38 [24. |8.50]56.745 | 8171.30 102
.25| 3.9761 | 572.55 [27. 9. [03.617 I 9160.90[108
.5 13.9087 {70685 |30. 9.5 }70.882 }10207.03 114
.75 39396 1853.29 |33. to. [78.540 |11309.76]120

EFFECT OF COPPER UPON RUBBER.

N a paper read before the British Assaciation, Sir
William Thomson made interesting remarks relating
to the decay of india-rubber.

Prof. Dewar obscrved, accidentally, that metallic
copper when heated to the temperature of boiling water
in contact with the rubber, exerted a destructive effect
upon it. With a view of finding whether this was due
to the copper per se, or to its power of conducting heat
more rapidly o the rubber, I Jaid a sheet of rubberon a
plate of glass and on it placed four clean disks, one of
copper, onc of platinum, one of zinc and one of silver ;
after a few days in an incubator at 150° F., the rubber
under the copper had become quite hard, that under the
platinum had become slightly affected and hardened at
different parts, whilst the rubber under the silver and
under the zine were quite sound and clastic.  This would
infer that the pure metallic copper had exerted a great
oxidizing cffect on the rubber, the platinum had exerted
a slight effect, whilst the zinc and silver, respectively,
had had no injurious influcnce on it. A still more curi-
ous result was this, that the rubber thus hardenced by the
copper contained no appreciable trace of copper, the
copper therefore presumably sets up the oxidizing action
in the rubber without jtself permeating it. 1 have
pleasure in acknowledging the assistance rendered to
me in these experiments by my assistant, Mr. Frederick
Lewis,
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G\ Ginves, of Goshen Mills, Ont.. has boughit it No, 1 tleur
dresser from Wa & ). G Greey,

Wm & ). G, Gieey, of Toraito, have slappat 4 No, O Cockle
machne to fohn Lanae, of Path, Ont,

Jolin L Hodgson, of Hudson. Ont - has bought a No- O spite
ter from \Wa, & |, G, Greey, of Lorouto

The Kevgans Milne Company. of Montreal, waill patmoan elece
trie ighting plantan the Brunette saw null, at Westuunster, 80,

The Mamtol Millingg & Brewing Co have beentucreasing thetwe
capacity and have purchased the machmery from the Geo, 'V
Sauth Co,

Treston & MeRay, ot Hassevun Man, are putting upa 30,000
bishel devatar. The G 1 Seuthe Co. turnished the necessuy
machwmery,

M § 1 Ingrum, of s lmer, Ont, has made a contract with
the Geo, 1L Smth Co. for one of thar thies bivak aunlls of tifty
Warrels capacty,

Staniey & Diglht, of Lucaa, have recently placed i thewr aull a
double g x 24 roller mnll, and + No, ¢ Centntugal reed purchaws!
from the Geo. 1. Santh Co,

Me. ] Rumnble, Hillsdale, Ont., bas heen making some changes
n s anll, putting i o pundier and two cmator bolts manuface-
tured by the Geod YL Smith Co

Durtng the past wmonth the i of Wi & L G Greey have
completed amd started unlls at Shawwille, P, Lockalsh, Om.,
and Plainticld, Ont.. besides several nnlls that have been patually
retitted under their supersision,

The three break Geo, 17 Santh systesyanll recently built by that
company for \W. I. Macartney at Part Rolitison, 1s row i success.
ful operation and the proprictors would 1ake pleasure in showng
1t to any partics who are intetested i anll machinery.,

J. WL Cochrune, Crystal Uity Man., has been making some
changes m hi mull, putting in a separator, bran duster, cyelone
dust collector, packer, two clesatar bolts, punfiers, and double
roller null, all prurchased fram the Geo, 1. Snth Co.. Stratford,

The Beawtful Pluns Mithng Co., of Neepawa, Man,, are bukd.
ing a 100 tarrel mall.  The mactunery s supplicd by the Geo. 1.
Suiith Co., including one of their Brown engines, steel baoler, five
rol'cr nulls, six mter-clevator bolts, and other necessary machinery,

The Standard Fertiieer & Chenical Co, of Santh's Falls, are
putng tna double toller mill with pareclun rolls for gnading
phosphates. and a No. 3 Centnfugal Reel for bolung same.  The
machines were manufactunad by the Gea T, Smith Co., Stmtford.

Campbell & Stevens, of Chatham. have made 2 contract with
the Gro. 1. Snuth Co. to put them sn a 130 harrel corn meal null,
Campbell & Stevens eapress themsclves as tughiy pleased with the
change recently made in their flour mull from the long to the short
system,

Messrs Wi & 1 G Greey bave recened an order from Jo 1),
Shatford, of &¢. John, N. B, for a compleje untfit of s0rn meal
machinery, consisting of improved roller mulls bolts and punficrs,
together with packing machinervy. elevators and supphies neeessary
to complcte the mill.

Mr. Johin lalatt, of London, Ont., 1s making omie extensive
changes in s brewervy, placing a double ¢x 24 taller null to gnud
tire malt ; 2 malt cleaner, it maguetic separtor, a scounng screen,
&, The machinery was purchased from the Geo. T, Smith Co.,
and they are dung the work.

Messrs, M. N. Stephens %t Souns, Gleacurn, have made a cone
tract with the Geo. T Smnth € o fo- one of thar full roller nnlls
on thar three break sycten, An evanunation of Mr, Noble s mill
at Naaual, rresalted in Mr, Stephen § deciaan to pilace the contract
with the above company.

The Gew, T, Santh Co, comracted in May with I* Rale, Mer.
nckulle, to ald i a 75 banel <hort <ystem aull furnisung the
comjicie outlit from the Separator to Flour Packer. Thicamll was
started in Neptember, and rentad to Mr. Athuckle, who < repontald
10 be very much pleasedd wath 1,

Mr. Fred Putvig, of Bryvon, Ont Chasglacal an onler wath Wan,
& J. 6 Greey foran outiitaf roller machunery andd dressers, 1t being
hic tntention to fit up the old stone anll an A fint dass manacr,
and supply peeple in that locahty with grades of lour that now
have to be brouglht from surrounding towns.

Menurs Robin & Nadler, of Maontreal, have manufactural for
the Manitola Electrie and Gas Taght Co. what i< clamat 10 be
the largest anud heaviedt iclt ever made s Canada, 1t s made of
three-ply heaws leather, each outer ply beisg o sangle wadth of g0
wmchey, andd the orntre ply two 20 inch stnipes,

In 1885 the Greo. T Sumth Co. built & 75 bareel mull for Mr. ],
. Vanstone, of wmanutle. The null has boen an suceessful
operation ever smer. Mr. Vanctone findsats capaaty too small,
aral has made a vontract with the Smith Ce. to ineteate Ins -
wty to 120 Inrrels, asking no hetter puarantee than that the new
mll wall do as goxd work as the o,

The ufiy barrel two break null teeently bt by the Geo, T
Smuth Co, for A, E. Howse, Nicola, 15 ., 16 now in siccessful
operation.  The nullunight work was dnne by Mr, John McRay,
formezly wath the Geo T. Smith Co., It now in tnness for im-
self at Borsevain, Man, \e publith a desctiption of thie vy
cupued from the paper pubiliched at Kamloops, 8. € 1t scems to
have been a2 groat suceese

tientge Neadler, of Millbirook. having deondel on changing his
ol stone st in Cavan tomnslup, near Mlilgook, 0 the roller
ssatem, las placed an order with W, & J. G, terecy, of Toronto,
for the whole plant, wlich will conust mainty of ten paino x 18
tolly, punficrs, Jdreaers, bran dudees, ote.  Tlas wall be the thied

nnll the Messts. Greey have sold to Mr. Neadler and tus brother
William of Boteaygeon,

12 Dysun & Sons, Essex Centre, made a contract i Jupe waby
the Geo, ‘1% Smnth Co 1o change ther mll to the three break
syat o, puttng in fise of their elsator bolts, oue of i puatices
and other tachiners necessary,  Phe onlt was stagted mAugust
to Mr. Dyson's eatite satisfaction, and hecondially invites interest-
wd puarties to exanune the il and compure its present wath ats pre-
vous workings

I'he Nottawasaga Farens’ Mining Co,, of Duntroon, Ont, ane
bindding 2 50 baned null at that place, the Geo, T Sauth Cotupany
fuenishug the Wukding plans as wetl asicamplete vattit of -
duety, awcluding then celebrated Brown engine, noreless belt
rolls, punbers, honizontal cleusng macnery, ete. Thisis eapeet-
od 1o be one of the wost complete bittle aulls in Cagiada, and wall
be running about the 1st of December.

The Dodge Wood Splt Pulley Co., have opensd i general office
angd stock 1oom at 83 King street west, Foronto, where they will
Tiee diey wii
keep samples and stocks of ol the difterent styles of pulleys manu.
factured by them, and atso models and specimens of the many
different ways of applying thare patent rope dave systens, M
interested s the tansmission of power should give thens a call,

Iee pdiorand oo seme ahoie fHomils ahad cuontvans

The fint sod i connection wath the Nugara Falls Water ['ower
Campany’s undertaking was turned on Oct gth,

Mr, LB Hamme), of Barrie, 1s Jooking for & smtable site near
New Westnunster, 13 C,, on which to eneet 2 saw mill,

The citizens of Georgetonn Lave requested the counal to submit
a by-daw to grant a loan of §4,000 to the Wardlow Split Hulley Co,
the latter to fay at leist $2,000: yearin wages, or half the inte
on the laan.

On Qct. 16th the Beck Manufactuneg Company’s slingle and
plamng null at Peactiang, Ont, was dostroved by tire.  Loss,
$3 200 msurance $2.000. dinvtded hetween the Brttsh Amencan
and Conuuercial Union company

A syadicate has offaed to construct the wotks necessary for
utilizing the water powes of the Assinibome nver at Wmnipeg, and
10 furnish 10 the city poner for water wotks, clectne ight or other
purposes, at the rate of §20 per unit for the first oo hore power
and $20 peruint between oo and 2.0co horse powcr,

“An official caleulation upon the best data obtamnable brngs ot
the extmordinary fact,  says the Elecencal Engincer of New
York, " that the nvers and streams of the Umted States, averngad
throughout the year, show over 200.000.000 liorse-power.”  The
returns of the 1880 census showed that there were in use in the
Umited States no fower than 33,404 water-wheels, developing a
total of 1,223,379 horse-power, or 36 per cent. of the total power
ctaployed for industrial purposes.  §n 1880, therefote, only 6 per
cent. of the total avaulable water-power of the United States was
util:zed.

The steam plant at the clectrie light station on Toronto Island
Rot out of order recently, and the serviers of the Steam Boiler 1n.
spection Uo, were obtamed 1o jocate the trouble and suggesta
remedy.  The company’s cluef engineer reported the existeace of
a peculiar condition of affaits as follows . **The chucf defects ate
i the fire boy, and the lutle cracks and leaks are so numerous that
it wonld be better to cut out the defective plates and put in new
ones. Some onc hald attempied to stop the leaks by putung in
oatmeal or somethingg of that aature, The inspector removed
about 12 s of 1t from the water legs of the boler.  Fortunately
it hiad settted domn below the level of the fite . had it got fast on
the plutes acted on by the fire there ight have heen a senous
upture.”

A deavion of interext to factory nwncrs was given inthe Montreat
Courts the other day, A gl samed Alina Sigoun sued the
Monireal Woollen Mills Company for the recovery of a weck’s
salary, which the ermnpany had retained owing to her having
alseniad henelf ftom her employment wathout leave.  Durting her
absenee the company decided to disnuss her and anstructed the
cashicer to retamn her wages in licn of 2 week’s notice.  The com.
panyasin the halst of retaining the first week's wages of thar
cmployes as a guarantee, and when they deure 10 keave they are
required o give aght days notice. at the expiration of which they
teceive the wholcofthe wagesducthem.  In tluscase thecommny
pleaied that they had a notier 10 a protiinent place that wages
woulil be contiscated of the roquited notice were not given,  The
phuntff declarad that she had no personal knoaladge of such a
notice and the court dearderd 1n her faver on this account.

Square Imther ropes have been successfully used sn Englandd,
Thry are ospecially suited for what are alled ** quasterawist ™
belts, not bang aftected by the diagonal strmin as a flat leather
handis. The sectione ate square, eqwilateral, and the grooves in
which they run are made to an angle of 43 degrecs, %o therc isa
petlect it of one-lall the sutface of the rope, and wmore than is
possible with a slat tand of ajual weaght, and 1he traction is more
because of the angles.  The vjuare leather ropes employed for
mam drnang ate abowt 13, inches square and made up of layers of
Teather comented <0 the whole is uniform and continuous,  Arope
of this sze waighs a pound for cach foot of length, and wall sus
tan a pull of Goo pounds. A single rojc of umilar size will, at a
speed of 2,300 foot A minute, transmit ag horse-power,  They are
dnven at » wmuch ligher spead than this, and in some cascs to
6.000 foet per minute. A safe or suitable speed is from 4,000 10
£.000 fees namnnte.  These square ropes are worth atnal, and the
Irather band manufacturers would no donlr be glad to furnish
uch topes, as they could Le made up from ** small w‘(f‘—ln—
dustry,

N

There e very few lines of manufactured articles that have not
undergone wonderful changes, especially in the means and methods
of their praduction, i the tast balfeentuey, says the Mawnta
turersy” Gazette.  Fhand work has teen succeeded by madhe
work, amd notwithstanding the very common argument agansg
thas change, the claam being mide that the quality of the work
thus less acenrate and perfeet, it is a fuct that not only is it more
accurate and perfect, bat every prece is exactly alike, the quality
aqually good, and the quantity largely incrensed. A macline
once carefully and accurmtely set and kept in proper repxir never
varies, The work is uniform and triue. An example of ths
well dinsteated in the manufacture of that very useful article
crery shap and factory, the il 1tis but o fow years ago that
these were all, or nerly all, made by band, enhancing thar cos,
and nat uatertally wereasmy theic durability and senice, Touday
nine-tenths of all the files used 0 this country ane made hy
machinery. ‘The competition in the business, largely controlled
by quatity, bas worked 10 make thar manutacture one 1 which
the most perfect machines are neeessary, and this sping of Rude.
has brought the machines to such 2 state of perfection that won
derfully fine and accurite work is accomphshed by them,  \Walh
the machmes now m use a file s cut with teeth varying from 14 to
the mch 10 number so fine as to reguire a magunifying glass 1o
coun them, and as accurate and perfict 1n shape as the coarser
cmts,  For their production about 8,000 tons of specially prepared
steel are coustmed annually.

BOTH SIDES OF THE PICTURE.

Wm. Johnston, president of the
Brandon Board of Trade, says he is
receiving a lnge number of letters
frotn the people in Dal asking if
they could get some assi
leave that country, saying t
want to <cttle around Brandoh,—
Winnipeg Commercial,

A very large pruportion of those
Eutopeans who have been horn.
swoggled into guing to Manitoba
finally crows upef hito Bakota and
Minnesot d **suill there’s more
to folloy” — Milling Wotld,

CANDLE-POWER OF ELECTRIC LAMNPS,

N your issue of the 3rd inst,, you drew attention to
I the exaggeration of candle-powers in arc and incan-
descent lighting.

With arc lighting, 1 think most cnginecrs take account
of this and allow somewhere about 600 cffective candle-
power for an arc of 2,000 nominal C.P., as in the tests
carricd out at Berhin, but with incandescent lighting
little or no reduction is needed.

As a2 matter of generat interest 1 send you the results
of some tests carried out at the Vienna Central Station
in 1888. The lamps bumnt out atthe two Court theatres
were replaced by the company, and as these amounted
to somewhere about 25,000 per year, it was of the
greatest importance to choose between the different
makers. Five of cach make were taken, and lighted
from a constant pressure of 100 volts, the pressure ofthe
lamps, the current being taken from & reserve buttery
and the pressure exactly adjusted.  Each day the lamps
were taken out singly and measured on the photometer,
filament broadside on, and the sum of the candle-powers
of cach make plotted out.
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If a lamp broke it reduced the total height of the
curve. The splendid instnnnents in the possession of
this station ensurc the reliability of these figures.  Allow-
ing for tmprovements in the Edison-Swan Company's
manufacture during the last two years, and taking the
mean candle-power as 1epresenting the mean effective
illumination of a building, 1 think one can fairly spak
of 2 16 C.1\ Jamp at 4 watts per candle with a life of
1,000 hours.—-S. T. Dabson in London Eflectrical Re-
VICW,
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ELECTRICAL, MECHANICAL AND MILLING NEWS. n

o

The statement is made that flour was sold for §1.50 a pound at
Frazer niver, Canada, in 1838,

Mr. Adam Watson, of Mitchell, has aceepted a position 1n
Thomison’s oatmenl mills at London, Ont,

Mr. J. M. Robb, for soimie time employed in Saunby's mill, at
London, Ont., has accepted a position at Lynden,

Me. Wallace of Chicago, the well.known oatmeal mill wlder,
will erect Brackman & Kerr's new mill at Victoria, B.C,

An annex to the C.PLR. clevators is heing erected ut Fort
William, which will have a capacity of 1,200.000 bushels.

A number of the large Ontario mills have announced their inten.
tion of sending exhibits of flour to the Jamaica Exhibition.

). 8, Crerar, of Saltcoats, has leased the York Farmer's Colonl.
zation Company’s flour mitl at Old Yorton, in the Northwest.

The Canada Atlantic milway recently carried the first train of
Minneapolic flour to Providence, R, 1., in eightdays, “Thelength
of the haul was 1,480 miles.

Incorporation isapplied for by the Standard Trading and Manu.
facturing Company, of New Brunswick, for the purpose of operat.
wug in flour and meal, purchasing, manufacturing, etc.

The Todd Milling Co., and Cranston & Scrimgeour, of Galt,
purchased for shipment to the United States prior to the conung
into operation of the McKinkey Bill large quantities of txrley.

A circular has been issued by the Grand “Trunk Railway which
says that the full capacity of the company’s elevator at Midland
for both storage and transportation is fully engaged up to the close
of navigation for this season’s trade.

A new oatmeal and cornmeal mill, with a capacity of 100 Inar-
rels, will be erected at Victoria, B. C., by Messrs. Brackman &
KRerr, who also own and operate a grist and oatmeal mill at Sa.
ainch, on Vancouver Island, a short distance from Victoria.

The Northwest Transportation Company has contracted to store
500,000 bushels of Manitoba wheat with the Botsford £levator
Company. Port Huron. The wheat is placed in tiond there pend-
ing shipment to Canada during the winter for milling purposes.

A qucstion has arisen in connection with the Dominion regula.
tions respecting the grinding of corn in bond for human food, as
10 what constitutes kiln-dried coen.  Severul Ontario millers who
arc interested in the trade have recently interviewad the Govern.
ment on the subjoect.

The new Victoria {B.C.) flour mills will commence operations at
once. They have now in store 730 tons of wheat, the greater part
provincial grown, which is of decidedly better quality than that
impurted from the other side of theline. The new mills havea
guarantoed capacity of 200 barrels per diem, but will prolably
excoed that output by so or 100 barrels.

An intcresting case to grain buyers came up in the Division
Court at Brantford, recently. A fanner named Leritt sold 350
bushels of barley to a Mr. Harold Jor 58 cents.  He delivered one
load to him, and then sold the remainder to a Mr. Wood at 6o
cents. Mr Harold refused to pay for the first load, and leritt
cntered action.  Mr. Harold also put in a claim of four cents per
bushel foc non-delivery. The counter claim was allowed.

A rumae gained currency a few days ago that the formation of a
flour nulling syndicate in Canada wason the fapis. The namees
of the Ogilvic Milling Co. and the Lake of the Woods Milling Co,
were given as the leaders in the movement.  The former company
prompely denied the truth of the rumor. Whatever possibility
there may be for amaigamation of these two concerns, it is 2 well
understood fact among persons familiar with the business that no
combination of any considerable number of Canadian mills is
cither prohable or possibile.

At the recent ineating of Russian millers, at Odessa, it was re
solved that every endeavor should be made to extendd the export
trade in flour. In answer to the guestion asto the quality of
South Russian flour. ed with that of other countries, it was
stated that it not only equalied all other tlours in quality, but ex-
coeded many of them. Great Brtain is the Jargest buyer of
Russian flour, Englith bLuyers being very well satished with its
quality ; and with 2 view to develop the trade, an association is to be
started at Odessa, which will inspect the flour. and give it the pro-
per number o standard of quality.  For the first time on record =
full steamer cargo of flour is now oh the way from Odessa to
Leith, with 10,000 3ks.

Tt is Yearned from the Northwestern Miller that in the flour in-
spection department of the Pillshury mills, baking bread is now
done by chectricity.  Inspector Headley and Electrician Hughes
have gotien up an oven which is a great improvement over gas or
oil sioves. My its usc bakings can be made in ta minotes.  There
are (wo compartments in the oven, it being thought that the
Jdifierent grades of flour bake best separatddy.  An dectric balb,
by which the intorior is kepn lighted, is placed on ke inside, and
through a peep hole the lrond can be watched as carcfully as
though taken out froquently.  Mr, Bradicy says that his experionce
with sew wheat makes him helicve that whemever new wheat has
been mixed with old, the quality of the paent flour produced was
mproved. This has boen most perceptible in the color.

A conference took place last month at Montreal between repre-
sentatives of the Dominion Millers” Asociation and the G.T.R.
and C.P.R. on the subject of Ontario mills being given the peivi.
=ge of grinding Manitoba wheat in transit. The Grand Trunk
1ppeats wilhag 10 gram the [rivilege. It as that road only towches
vsmall part of Maciiotm with the Northwestorn Paciéc, the C.1.
R.’s comsent is of most importance.  The mills on the main lincof
*he C.P.K. cnjoy the privilege, and are 10 thet extent at

u theie Jess favored competitors. The C.P.R.
ay the cxtra hanl of 10 miles, if wheat were 10 be browght by the

North Bay route, would be s dead loss,  1fthe CL LR, grant the
privilege it will be beeanse it is afmid to refuse and have the Grand
Trunk gemat it,

According to thie Montreal ‘I'mnsportation Company not a bushel
of wheat has come out of Manitoba so far and forwarders are
doubitful if they will have much or any for export before the close
of navigation. ‘Iraflic manager Olds, of the C.1R,, who rcturned
recently from a three week’s trip over the road, said so far as he
had been able to see the farters appear to have more grin thin
they could take care of themselves, All wheat was in stacks
awalting threshing, but bad weather was delaying the movement,
He thought that not much would be exported before the close
navigation but the cxportation will be large in the spring,  He'ls
of opinion that there will be this year five times as much grain of
all kinds for export and domustic purposes as last year.

From thz Manitou, Man,, Mercury, we learn that she main
building of the new flour mill at that place is 24 x 40 fect, three
storics, with store room 13 x 24 feet, and engine room 24 x 24 feet.
The engine is sixty horse power. A portion of the plaut of the
mill is composed of the stone mill owned by \Watts & Co,, Brant.
ford, Ont., and formerly located at Norquay, Man. A full set of
roller machinery has bLeen added. “The first floor of the main
building contains two wheat cleaners and the line shafting for
driving the rolls, and the three run of stones,  There are also on
this flat the receiving hoppers, and storage bins capable of holding
1,000 hushels of grain, On the second floor are to Le found the
rolls, of which there are seven set together with three rin of stone,
nineteen sets of clevators, two flour packers, and four scalpets,
‘The top storey has two purifiers, six bolts, one bran duster, flour
and bran bins, dust room, s xk lhoppers, etc.  Melntos:, Bros,
are operating the mith.

‘The United States Miller says:  ** For the numerous tlour mill
failures in this country there are many and widely diverse reasons,
Some fail for lack of capital, some for jack of a competent miller,
some on account of the mill-builder’s inferior work, some hecause
there is not trade enough to support them, somte on account of
outside speculation on pant of their owners.  But it is more likely,
if they could be sifted down to the bottom, that in the majority of
cases millers are deceiving themsclves in regard to yield, There
are indeex! many who are constantly laboring under a delusion. It
pays to make frequent tests, and when aking a test to keep an
accurate record of each step which is made and every controlling
circumstance.  The value of a test does not alone consist in the
determination of the result sought for. but a test made to deteninine
onc thing often furnishes the data for other matters ; is of value in
many ways for reference, anid is the more valuable the more com-
plete the data which acompany it.

A great many millers refuse to take kindly to the method of
sieve scalping, says the St, Lows Miller, because they fail to see
**wherein the shaking screen can possibly have any supcriority
over the rolling screen ; especially on grinding stock that hias been
thoroughly scoured and polished, and properly Lroken.” They
claim it to be **absurd that a slow sevolving reel having no more
severe rasping action than the ateasion of grain against grain, and
contact of the grains against smocthly waven wire cloth, should
take any sort of dirt or discolocing matter oft of wheat that has
passed through a full line of grain cleaning machinery which has
been invented, patented and boastingly advertised as scouring
everything oft of the wheat berry down to the tough bran.” To
those who indulge in this misleading theory 10 11 - luce themsclves
not 10 buy that very excellent milling machine—the sieve scalper,
we have this 10 offer: Don't judge of these machines by vour
theory, but look around you and determine as to their merit, by
practical results,.  You will find that all the mills making the big-
gest yields of best brands of flour, arc using sievescalpers.  *Your
theory ** about 1t not being possible for the reel scalper to take im-
putities off of well screrned wheat is cotrect—provided you runthe
wheat to the reclunbroken.  But begin to break the grins once,
twice, thrice, four of five times ; cach time exposing 2 new raggod
edge of bran wath loose fibre, ready 10 break away at the most
gentle stroke oc jar of falling, and it can readily be seen where the
teed scalper is bound 10 do improper work.  Not 30 with thesicve
scalper.  Foras the grains are hioken, they are at tue same titme
flatiened.  And as the break stock glides over the screen cloth,
cither an the clean flour-side or thoroughly polished outer side,
theie is no chnoe for the impuritics adhering 10 the rgred broken
edges 1o be brushed off into the break-flour,

*Mr J. A. Chipman, a wdl-known flour dealer of Halifax, writes
as follow's 10 2 Jocal paper concerning the necessity for Canadian
transpoetation facilities 10 Newfoundland @ " As catly as July oc
August 1ast, when the crop reports were being confirmed, showing
that crops were short in the United States and large in Canada
with a considerabile expoct “urplus, I sax, s others must have seen,
that Canada would, oc should, control lurgely the export trade of
all kinds of Sreadstoffz and farm produce to the neighboting prav-
ince, Newfoundiand.  Early in August the Canadian produce be-
gan pouting into Newfoundland, via Montreal, and in order to be
in advance of the cloning of navigation inthe St Lawrence, 1 wtute
letters urging Mr. Taylor, gencral freight agent of the Intercolonial,
10 get, if possible, an export tanff on Canadian products for export
10 Newfoundiand and the West Indies.  Mr. Tayloc's final answer,
recemtly received, was 10 the effect that he was unalide to secure
any Letter tafic urangements with the managements of the great
railways west. 1 saw then what is already coming 10 pass, thatas
s00n a3 RAvIgAMon in the St. Lawrence was closed the Camadian
export, sven 0 the province of Newfoundiand, lying at our very
door, would pass imo the hands of Amesican middlemen and (be
handled through American territory. Newfoundland requires
565.000 harrels of flowr per annem and we havethis year the article
10 give them, chaaper and betrer adapted 10 their wants than that
of the United States, besides oatmeal, pons, beans, butter, cheese,
hay. oats, vegetables and a thousand other things, and if we must
Ve depordent upon forcign ports and middiemen of the United
Seates 10 supply that trade the sooner we hanl down our fiag and
confess our wtter dependence upon the Unitod States the better.
T write this from no spicit of arrogance, in no desire 10 tannt the
distinguishved Mintsters of the crown with thow late wtierances, bat
in abaolats huenility at the positien in which car trade,

provinoe lying alimost within sight £ our own, is placed. 1 wrhe
this in the hope of Inspinng throughout the length and breadth of
our Dominlon a spirit of loyalty of our people and exporters every.
wliere to enforee the natural channels of our trade.  And | protest
as a Cunadian that the great butk of our tritde and commerce shall
no longer be garrled on through a hostile country.”

ELECTRCLYTIC PRODUCTION OF PURE
IRON.

pracess for the direct conversion of piy iron into
wrought or ductile iron, withowt decarboniztion
by heat, has been invented and worked out to a practical
shape, says the New York Electrical Review, by Dr.
Stephen H. Emmens, of Emmens, Pa., the inventor of
the powerful explosive which bears his name and is now
moet suceessfully saing through the videal of govern.
ment tests.  Wrought iron, so-called, is to-day almost
universally produced by the process of puddling cast or
pig iron, the higher and costlier grades of pig being
used, cspecially in the production of the finer brands,
known as “ Norway” and “Swedish”iron. “The pud-
dling process may be said to be simply the buming out
of the contained carbon by the agency of heat and
oxygen, and successful puddling requires great skill and
extremely hard Itbor, which must be paid for accordingly.
The Emmens process, as to the actual conversion,
reguires no heat and no skilled Yabor, but for merchant.
able bar or shect iron, the product is simply heated and
rolled or hammered. The process is hardly to be de-
scribed as decarbonization of pig iron. To coin a word
for the purpose, *“defencation? of pig metal would more
accurately describe what takes place. The process is
electrical, and the pure ironis extracted from the crudest
and most impure pig iron or pot metal with as much
facility as from the best charcoal pig.

Many attempts have been made to force iron into the
list of clectrolyzable metals, but failure has marked all
eflorts except in the electroplating of cngravings or
copper clectrotypes with a coating of hard iron. The
difficulty has been completely overcome by Dr. Emmens,
whose electrolytye and current treatment are such as to
form a perfectly reguline and closcly adherent cathode
of iron of almost chemical purity, which then only needs
washing, heating and rolling to produce an article cqual
to the finest Swedish 1con, being very soft and easily
warked. The inventor claims to be able to make the
iron from piy and put into merchantable shape at a less
cost than the ordinary puddling process, and at the sane
time tofurther cheapen the cost by using the very lowest
priced grades of pig iron. I this be true, and there
seems to be no reason why itis not, the cffect can hardly
be safely predicted.  Electricity as a commodity is now
a very cheap article, aad its production is as centain and
uniform as the laws of science can make it. It is said
that the residue of the anode, composed of graphite,
silicon, sulphur, phosphorus, ctc., from which theiron is,
of course, absolutely freed, makes 2 valuable basis for
mineral paint, and probably this is the casc.

The metallurgist will at once realize the value of this
process, if for no other reason than thatitat once makes
available for the production of iron, immense deposits
of iron ore in various parts of the country, which are now
useless owing to the prohibitive quantitics of phos-
phorous and sulphur they contain. Such ores arc not
available cven for the Bessemer or open hearth process,
which produce low stecls containing a very small
proportion of carbon. But for the Emmens process
these ores are practically as good as any.  They can be
smelted, run into slabs of proper size and shape and the
only cffect of the impuritics is upon the chamcter of the
anode residue. The cathode will in all cases be practi-
cally and almost chemically pure iron. Not only that,
but when heated and rolled or hammered, its quality is
of the very highest grade.  1f, as scems 10 be fainly
within the truth, such iron can be produced from such
Pig ata cost below or cven the same cost as an equal
quality by the puddling and refining fumaces, the result
must be necessarily important in the future development
of the iron industry.

The process is of interest also tothe clectrical fratem-
ity in point of utility. The forged product is said to be
surpassing in its fitness for magnct corcs for all purposes
on account of its yreat purity and the low resistance of
a magnetic circuit composed of it.  This would seem
to be true by comparison.  The most impure cast iron
has the lkeast magnetic permeability, and the co-cfficient
of the latter rises as the cast iron approaches the char-
acter of wrought iron. Swedish iron is the purest
commercial iron we are acquainted with, and we all
know its splendid magnet making propertics when
encrgized.  The Emmens iron, being still purer, ought
1o make a proportionatcly better clectroanagnet.  If it
does, the clectrical industries alone will create a heavy
demand for the new product.
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THE RELATIVE COST OF GAS AND ELEC-
TRICITY IN COTTON MILLS.

\ PN stas intended to draw compatsons between 2 and

clectnany amd then gelane contat s not sl s the
Londoen Electtical Review, to catimate the fomer by sanply e
fernng to the acttnd cott of the gas consunnd as gegestered by the
meter, wind the tost of an electic hght s obtaned attet eveey
possibde charge has been put dowa -« ds asount - Such o it
not wtrequently places the electre hght at i setwus disadvantage
from the ccononmical pomt ot view

But an estimate of tis chatacter s e too one suled to gne
true stidement of the vase Those who are mterested i the elec
trical industey o tet elject i the least to have the electae Lght
properly debited wath all the madental and necessuy tems, bat
they do natumlly obgect that, on the gas side, all the madental
wems e that of actdd consutnption, should e onuted,
Newther ot i altogether to onpt tan these calagd tons the
relatise benetits oF otherwase derned trom the use of the twer
tlnennants

A we e rematied, an cieane gt anststation s deited
with all is charges to the capital account, awd i ats mantenance
not only s the deprecution of the plant considensd, but every
item due 10 repaits, wages, 8o tually considered and provided
for.

On the gas side howeser, no such stems are usae iy taken inta
account . but, dealing wath the gas questton wn a bage nell or
manufactory, there area oumbe 1 of expenses tecessandy entuled,
which should certasnly be taken into aceotunt when a perloctly e
and reliable comparisan is destred. Fogranstan o, the maatiation
of a gas plant of 1 0o of sore lights inte a farge mull entals the
expendituse of & consiferalde ameuut of capital adthieugh st s
Anowan thut o gas plantean Le ptit 10 at the present tune tor a
sery small sum Pheseare however iy aulls where the capn
tal espended upon the gas mstallation has cost 208 per hight,
whilst at the present tune they can be anstuled for as low as 2, or
65, per jet Sulll this rejuizes some captil, amd. neossanly,
should be subject 10~ e dharge tos deprecaation, The Iighting
up of & Lirge mull, and the extingunhing of thews hllits rvpures
considerable amonnt ot Libis and tun
up pes anoum m this alotie s serioas e, bat it does et count
It will be found that whete there ane o Llagge ntunber of hglits an
use there 1 almostalways a > gasnean ™ cinployed i doshag after
the tittmgs, wd heepng aventlong mm proper sepur, Lt b
wiages e tot counted, nop are the vareins atems whndh uanlly
come wnder the hread of gepairs, for ot s aposable to catkene
that gas-pupres and tintures are never out of ozder

When the relative charges are properiy conspered. a0 more
rehiable cstumate can therefite be obtaned . bt there age circume
stances which prevent such a companison from bang wade, the.
iy owing to the fact that st as very rare for the cont of the mamte
nance of an clectne hight inatailstion 0 be kept
howewver, of several cises where this Las been dene and we have
had the following statemient presantod taus for pubhcation, whind,
gues the mformation moa catpuaratoe furm, prepated by the
propnctots of some very large miloon the neghtarhoad ot \an
dicster.  Thee raults give the telative cont ot gas atid eleatteitsy
for a peraod of sax years, tken from the aotual working experis e

I'thie vaduc of wages ke n

Weare anate,

of one of the companty’s mlls at \imesgate, nea Jaiten, $he
atcanent s given oactly as latelod tous
HorRoCKs, CREWINON & G, LiMtae e, Baaon
ez Fdeatraaaty 3t Moo ate.
S1x YEARS Yoo st Dpepnnayx, o, , ;
‘. .

826 gas Lights, cot for japengt. micter. e .

Deprecition at & 07 oenl. [er antidm % years

PA-XIEELIE FT LT O L5 gUIR AU 1003
Aterage gas acouunt. pef annuin R TR T B
b VI LY

Cost of gas per hight per anmun . . o < fy

Electne inctallation eng langra et anclaedng gear

g, Ijting. X¢ .. . K L0 (N
Depreciation at 7% j07 oent jeef annatn, s vears 333 1 8
Renrwal of lamgn repaurs, K¢ . K U § B

Power mtimated at o L H It 2 - favo
Deprociatrn on L1390 07 Hyears, al 2 per cont {=7

annum R VRN E B
Cotat 37 W per L 11 1 per Lowr 4273 hours oy

aunume, for A yeasat s et n 2 2 0

———
LA ACIN I (]
QOO T LU L

o'

ol per annum

Crag per Lunje e annusm "wog

Cont oz Ight prer annum Goas, &8 000 Rleanaty guefoeld

Gasceets 3033 per conl, were ot Loht ated e one Sevtne
Light sdinjlaces two gas bR in wranving shiols, gas vtz ol
et ocnt. more et leens,

It w0 be olread thaa on the Stegoing statement. the gas
At aint s sinply delutal with the average gas onwumptian atd
deprecation dhiarge of & per vent ujeen the vngaal cnt nattung
being alkmed $ar tepasrs and such othier clarges s we loae Jee
Vousiy mictlnnnd,

The acerint {or the clntan attallition of 2 Gphts i ludes
dynmanes and everythag that s nevsary iy 3 canpicte plant
The wetik in this L3¢ wat satin’as tends done by e Mandeaer
Eliven Swan ¢ ompany. Lomiod, and o Sranfarg e ikae
here that, thivaghout the uix years, the worhag Lo bt of 2
stdact gy character. The slarge for depteout=n s 73, (ot
ornt , o oae lalf moee than it thevase e gas Tl weredile
steam engine s nmatel at o 8L IS, that g tlee jaeottion
of the mmun eugine of the anll, utliosd o7 e purgarc of Jdrung
e vt Tete sulaennily teole dipwed hat the oo tuad
LT nulecd wanen's 27 1P, amd at thas higure e coal
senuton Bas bern cal ulitnd - Theatem £ gegad ., At o
il e At of o and sildeees, enles Lanprienewals Ltwall
therelo e be sorn that full dharges have been odebaie] to theclntra
Leht aceomint. It may peolably e remnariad tht no diage Las

Barenn isde oncacconnt of wages, Etae the eigieecn i cluige of
the enganes Bas done e snall amonnt of work as pat ot s
vidinary duty, no clarge s bevn mede, T no et evpense bas
It Buonrte

Cnder these Groumstanves, the el hght dhons avery ohs
vt svonomy aveg g and 4mst e acknowlidged that, an the
case of @ wentng shed, the et is very temarkable

The prosent is 2 case where the undl empines bne bad thes sue
pius pover utihzed ain favottr of the eectne Igght ainstallation. a
wase by fo tivans untsaal, and one which would undoubtedly be
wote freguently adopted af il osiers were mete alne to ths
£t b very g pusibier of anstances, the power regured tor
the olee teee Bphit Bas beett i eacess o that which contd posaibly
b ubtamed trenn the mnll engine, and an mdependent enguie has
been provided . and mother nstances at has teen consdered ad
vistble to have the power tor the eleetzne light guite indep. ndent.
oe these Cieumstances, again, 4t econony i the wse o the elec
Ane bt Bas been proved, and i astaccecding munler we propose
to vt sntie detuds of the cost o warking, weth the additineal
charge of idependent engines,

EXPLOSION FROM UNKNOWN CAUSES.»

By JaMEs O, BAvLES,

HE most unsatisfictory occurtences in the experi-
T ence of amanufictucer are those from which he
suffers damage and leamns nothing useful. That there
are such madents, and that they occur with annoying
ficquency, » unfortunately trae,  Anacdident which can
be understood and explained always carries soine conso-
lation with it.  However bad the consequences, one tinds
comfot inretlectmg that they might have been worse,
and that the knowledge of how toavert a more disas.
trous calasnity fiom the same cause is worth what nt
vost, But when an accident ocours which remauns un
explamed atter ansious days of mvestigation and sleep-
less nights of tetlection, and which is as lable o oceur
twace or tuenty times as once, very little satisfi tion of
any kind can be eatracted fiom it by the most philo-
sophical victim,  Thice such incidents have come under
my notice - one establshiment. Forunately, none of
tham was attended with very senious consequences, as
no one was hurt and the damage to property was slight;
but in cach mstance loss of life and gicat destiuction
were esaaped by so narrow o miangin as to mike them
exttemely disquicting. 1 hasve recorded them in the
hope that, from the experictice of athiers, wmay be gained
what my onn carefnl investigations have failed to reach

<atisfactory explanations,

‘The first of these carious oceurrences wits the bursting
of a 1-inch pipe carrving sur under & pressure of about
one pound.  The pipe was made of bght galvamzed tron
with soldered scams.  Into it & rotary fan-blower de-
Inered aar, and from it smaller pipes weie earried to the
furnees,  The bluner was run continuously.  Neither
the maan pipe nor s brnches had any connection with
the gas condunts,  Both air and gas pipes delinered into
the fumaces: but although the gas was under much
higher compression than the s, thete appeared to be
a0 god reason whyy haning fice escape in cise of leak.
azgees it should ever anake its way back into the air-pipe.
One wann aftemoan in June the main orpipe exploded
with great violence. Eavery wandow in the mill was
blown out, a consideritble section of the reof was mused
an inch or two, and m oseveral plices 3t was blown
through,  The pipe was tom intoathousnd picces, and
4 wagon-doasd of fragments not larzer than my hand
were saattered all over the mull, - Several of these frag-
ments were drven cdgesnise into the roof tmbers, The
dink «losng the end of the ppe was projected  against
i bruk wall with such violeace thatst iemained fastened
in place, andis there yetaomural tablet commemonating
the cvent.

1 prompuly mvestgated the aceudent and leamed the
following facts: The pipe in which the explosion
occurred eatended the whole length of the mall. The
wachines then i use were plawed togethier near the ond
connected with a blower, leaving some ety feer of
what may be called dead end, It was in thus dead end
ihat the explosion accunied. The portion of the pipe
from which outlets were taken was subnientially unin.
Jured, but seveny-tive feet of the eiglay feet bheyoné the
funthest outlet were witerly destroyed. The fact thay,
with very hitle mnendingg, the part of the pipe which the
explonion hadd not reached contmued for some months
to aupply the machines with air, shows how locat the
cvplusion was, andd the damage to the mill balding gave
sulticient evidenee of 1ts violenec,

The natural explanation of this explosion s theat gas
found its way mto the air-prpe and was parked away in
the dead end, and that whien mined with arin eaplosive
proportions it reachad a fumare and exploded. 1 can
only ~ay that the most vgud mvestigation fnled o
explam how the gas got mto the s ppe agamst the
presaure it cuned, aned why an evploaon, begimming at

*atattat of & paped vead Infe the New Vork mecting of Mining
Euglncen.

o hnace, shoubl have esticted s etteas o the dewd
end af the Atepipe. 10 was wndoubtedly o gas ot vape
explasion, but | can find no other esplanation ol the
presence of gas on vitpor than that it was formed by the
volatilization of the oil consumed in lubricating the
trunmons of the blower.  [tisconceivable that the Luge
amuunt of uit consumed by the bBlower s volatiliced, and
that it beecomes i hydro-carbon g.as, which would behae
like sy other gas of similar composition. “This gas,
being lighter than ais, wenld occupy the upper part of
the pipe, and remain undisturbed  while air was drawn
from outlets taken fiom its under i This light gas
iy have worked along and acoamulated in the dead
end of the air-pipe until it reached, in admisture with
an, the explosive condition But whence the spak
And why, if fired by o furnice, was the destructive foree
of the explasion exerted so far ftom the point of ienition?
This hypothesis assumes that the volavilized or gasified
oil of many davs running would remain undiffused  for
as nany nights, until its accumalated volume was great
enough to explan the phenomena of the subsequent
esplosion.  The best that can be said of it is that per-
haps it is better than no theory at all,

Nothing similar has occmrted since. . We replaced the
galvanized iron pipe with o sisteen-inch steel tube, goo
feet long, to meet the increased  requitements of the
establishment. Al the other conditions remain the
same, except that a small opening was left in the emd of
the pipe, which cannot be wholly closed. Whether this
is necessiny we do not know. The accident taught us
nothing whatever, and, so far as we ate saware, the same
causes e now at work, and may atany time produce
like vesulis  “Fhe fact that no great daniage was done is
due 10 the fril chareter of the wbe in which the
eaplosion accunied.  Ithe sizteen-ineh steel tube shoulkd
ever be desttoyed with equal thotoughness by such an
ezplosion as 1 ha e desentbed, D hope | shall be in an-
other State.

The second of the caieus actions Ushall mention was
the explosion of a4 No. 6 Sturtevant blower. 1 was 2
witness of this amusing, though  somewhat alarming,
ocrunience, and can speak of it from personal knowledge.
The blower was instde the mill, and aas driven by two

belts from pulleys on the main line of shafting, 1t was
wsed to fumish blast for the gas genermtors.  Some

touble with the muin driving belt necessitated a stop-
page of the mill engine, and he blower stopped. 1n a
few minutes the engine started again, and with it the
blower. 1 had been long in use, but as this was its first
day ot senvice in that position, 1 was natumlly curious
to see how it worked. So 1 stood watching it Sud-
denly it disappeired.  One side passed close to me and
lodged against & post. Fragments weiphing tweaty to
fifty poumls were distributed i 2l directions. The
explosion was accompaticd by a violent sepon, and
succeeded by xudense cloud of vellow-brown, offensive
smelling smoke, which rose to the roof, rolled right and
left, and finally escaped at the monitor,

Again 1investigated, until theie remained no quiestions
to ask. That it was not a centrifugal rupture 1 know
without being told.  The conclusion was thatduring the
stoppage of the engine some air-gas fiom the producers
had worked back through the pipe into the blower.
When the blast was 1esumed, these products of imper-
fect combustion were cutied with the air current into
the producers, and being mingled in explosive propor-
tions, had been fired by contact with the incandescent
fucl and caploded. This cyplanation was never quite
satisfactory 10 me.  An explosion which began in the
producer could only reach the blower through two
branches of a tee, siv feet of vertical pipe, an clbow,
twenty-ive feet of horizontal pipe undenrround, another
clbow, six or cight fect of vertical pipe, another clbow,
and four fect, more or less, of pipe connecied with the
outict of the blower.  Somc of these pipes were light
and some heavy, and the section underground was much
Larger than the scction at cither cnd of the un.  If an
explosion violent enough towreck the blower completely
had accurred through the whole lengin of this veny
rircmtous pipe, 1 should have eapected 10 find some
evidence of it in the pipe itsell. 1t was intact.  Not a
joint was started.  Furthermore, as the blower had been
momng at least four minutes immediately before the
cyploson, what could have remained in it 1o explode
The fact was, however, that the blower was shattered,
while the pipe was undisturbed, even the delivery noxzle
of the blower remnining coupled 0 the lengih of
pipe on the mill floor, which was not thrown ont ot
line. s in the ting stance, this cxplosion taught us
nothing.

The Rem Electte Traction and leake Co, of Malimore, L.
1evently been giving eatulatums in Montesal, share Mr. Alhat 18
Henderson i looking oat for the compaty s inlaest& Thesyuna
apgrears to comatand the appem al of ralroad men.

e
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ON THE STRENGTH OF TRIPLE-RIVETED

DOUBLE BUTT-STRAP BOIiLER JOINTS.

By Jonn H Coorkr, M, 15

~ OME discussion having arisen regarding the proper
S method of computing the strength of a triple-riveted
butt-strap boiler joint, in accordance with the Phila-
delphia rule, an example of such a caleulation will be
interesting and is here given,  The Philadetphin o
says that, in estimating the stiength of the longitudinal
riveted seams in boilers, the following two formulic shall
be applied ¢

Formula A, From the pitch of the rivets subtnict
the diameter of the holes punched to receive the rivets,
and divide the remainder by the pitch of the sivets. The
result is the percentage of the strength of the net section
of the sheet at the seam, as compared  with the strength
of the solid part of the same sheet.

Formula £, Multiply the atea of the hole filled by
the rivet by the number of rows of rivets in the seam,
and divide the product by the pitch of the rivets multi-
plicd by the thickness of the sheet.  The result is the
percentage of the strength of the rivets in the seam, s
compitred with the stiength of the solid partofthe sheet.

It is to be assumed that the boiler will fail by fractur-
ing the plates or by shearing the rivets, acconding as
pliates or vivets are the weaker ; so that in finding the
working pressme we take the lowest of the percentages
as found by formulie 4 and 2, and apply that percentage
as the *value of the scaum” in the following formula,

Formula C. Multiply the thickness of the bailer
plate, expressed in parts of an inch, by the “ value of the
seam ™ as obtained above, and again by the ultimate
tensile strength of the metal in the plates.  Divide the
product by the internal radius of the boiler in inches,
and by the desired factor of safety. The
result is the pressure per square inch at
which the safety-valve may be set. (The

but they do consider the sectional areas of the two

components of the goint, which may be taken to stand
for reltive strength when all the materials of the joint
are homogencous, having shearing and tensional strength
the same; and we are to note that formula C also
supposes the shearing and tensile strength of the rivets
and plates to be exitetly the same when they have equal
s exposed to the sie stram. Therefore, of we
adnut a difference i stremth of the aivets and phes
that make up the Jomt in question, we must search for
the exact figures of each before we can ascertain the true
value of 5.

We see by formula 72 that the rivet section is nearly
double the plate secuon.  Now we know that the City
Rules do not pravide fora composite joint, and therefore,
as the steel plates of which this hoiler is composed are
knowh o U than the iren mvets which hold
them together, it is proper that the tivet section should
be proportionately greater than the net section of the
perforated plates 3 but Aozo much greater is i matter of
wany opinions and of diverse vesults of experiments.  If
we accept Chief Eagincer Shock’s experiments on bolts
of iron subjected to single and double shear, we may
take from his tables 40,700 Ibs, per square inch for single
shear and 73,300 1bs. per square inch for double shear,
which numbers represent the shear, pure and simple,
and do not include the uncertain element of friction.

With these figures before us (which are amongst the
lowest on record), we are prepared to tind the true value
of £, thus :~-

“The double shiear of two rivets, per square inch, - . 350,600 tbs,
‘The single shear ot a hall rivet, per squareinch, = 20,350 *°

‘Ihe sum of winch «quals - . - 170,950 Ibs,
Opposed to this is a corresponding section of the plate,
in a umt of the joint, A4 /2 C L)} 35,000 lbs. per square

(T oete]
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steam pressure will be generated  which will blow the
shell to pieces.  The previous experience of the Associ-
ation has been that explosions from <hortness of water
are rare, and that with intemmally fired boilers they are
not very destructive.  The furnace crown is rent, but
the shellis uninjured, so that unless the attendant is
standing dircctly in front of the furnace in a line with
the rush of steam and water, but little injury need occur.
Fatal accidents have taken place when attendants have
discovered that the water was low, and were engaged in
drawing the fire.

A full-sized mill boiler of the Lancashire type wis laid
down by the Committee on an open picce of ground,
suitable barricades being erected, behind which were
supplementary water gauges, pressure gauge, and indi.
cators, showing movements of the furniace crowns,  After
aumerons experiments, the red-het state of the furnace
crowns wis indicated to the observers by the fusion of a
zinc dise screwed to the plate, and connected with a
wire strained by a counterpoise. ‘This took place in
some cases about 2o minutes after the water had been
brought down to the level of the furnace crowns. The
feed was turned on cither through an ordinary dispersion
pipe, or through one which was specially arranged to
make the test more severe, by throwing the water
directly on the hot plates. Not only was there no
sudden rise of pressure, but on the contrary, the pressure
at once began to fall in those experiments in which the
safety valves were blowing, and even when these were
fixed, and all the steam bottded up, the rise was by no
means sudden or serious.  Phe report, which contans
several other results of great interest to engincers, does
much credit to the Association, whose careful inspection
of boilers insured by them, and whose readiness to give
advice and information to all steam users, are so highly
appreciated by those who have had dead-
ings with them,

factor of safety is 3, or, under certain con-
ditions specificd in the siatute, it may beas
fow as 4.)

STOP THE LEAKS.
I'TH the results of leaks about
boilers and engines so well known,

There is no difficuity in appiying this rule
to ordinary lap scams riveted with one, two, :
or three rows of rivets, all of equal pitch ;
but in the case of a joint such as is men-
tioned nbove, in which some of the rnivets

e

?
&,

it is certainly strange, says the American
Machinist, that so many of them are to be
found. About a boiler a leak begins im-
mediately to waste away the material, the
rapidity with which this wasting process

are exposed to double shear and others only
to single shear, and in which some have a
wider pitch than others, it has somctimes
been asked what interpretation should be
put upon the rule. The accompanying
example shows what the proper interpreta-

tion should bLe, in my opinion.
In the joint about to be considered, the
armangement of the parts is as in the cut.

)

goes on appeanng to be controlled to
some eatent by the quality of the water
used; it goes on, however, whatever the
quality of the water.  Sheets are thinned
down, and rivets are nearly destroyed, till
often the danyer of an explosion becomes
imminent.

1t is not always at the place of the leak
that the greatest damage is done. The

The pitch in the double-riveted part is 35
inches, the outer row of sivets being pitched
9 inches apart. The river holes are 1%
inches in diameter, the shell of the boiler is 60 inches in
diameter, the rivets are of iron, and the shell plates are
of stecl ¥ -inch thick, and huving an ultimate tensile
strength of 33,000 pounds per square inch.  In onder to
get the relative area of section of the shell plates through
the holes pitched 9 inches apan, we hiwve, in accordance
with formula A1 ¢

An?.__":_.s. 1,86].
9

(1t is not neccessary to calculate this percentage across
the other lines of rivet holces, since the joint could not
fail by simple fracture along onc of these lines unless
both the straps broke; and since the two straps taken
togcther arc considerably stronger than the solid plate,
it follows that no danger nced be apprehended from this
source.) The arca ofthe 1% inch rivet hole being 1.227
$q. in., formula B gives us, as the nivet section in the
holes of a 4 }4-inch section of the joint, the following :

B 37 XI5 1.6306.
33%.75

1 have taken the number of rivet sections cxposed to
shear as represen.ing the number of rows of rivets re-
quired by the formula.  Two rows of rivets, cach through
three plates, that is, through two outside plates with
boiler shell plate between then, will present 4 sections
of the tivets to shear in one unit, #i & C 1), of the joint,
and the single tow through two plates at g-inch pitch
must be counted as x &alfa r7ief.  The result would be
the same if we wese 10 take A g-inch unit of the joint, as
A E C F, and then include the actual number of rivet
sections exposcd to shear within this limit ; we should
then have 9 scctions of rivets within 9 lincal inches of
the joint, which would give the same result by the for-
mula as 4% scctions in 4% lincal inches ol the joints.
Either ¢rse fills the intentions of the City Rules.

We must_ next understand  that formule A and 72 of
the City Rules do not determine the strength of anything ;

C n _}E
A TRIFLE-RIVETED BUTT-STRAP JOINT

inch, multiplied by 3% inches, the length of this unit,
cquals 247,500 Ibs.

The two results just obtained must be placed in for-
nulx # in order 10 give the weaker waterial the proper
additional area of section, thus :=—

2= 127 X 45X 170,950 L13.
4.3 X-75%X 247,300

We sce by this result that the cffective rivet scction is
far beyond the requirement of the plates, and might
safely be reduced.

Procceding now according to City Rules we mnust take
the least of the two results found by formule A4 and &
and insert it in fonmmuia C, thus:—

Cald %.861 % 53,000
30%5

This result may be accepted as the working pressurce
allowed in this boiler; for it is in accordance with the
spirit of the City Rule, although it embodics clements
that do not lic within the limits of the ordinancc.—The
Locomotive.

VALUABLE EXPERIMENTS WITH A STEAN
BOILER.

7 E arc informed by the Electrician, inaccordance
“ with the instructions of the Exccutive Com-
mittee of the Manchester Steam Users' Association, a
serics of experiments have been carried out by Mr.
Lavington E. Fletcher, their chief engincer, t0 ascertain
the result of injecting feed-water into a boiler when short
of water, and with fircs burning. These cxperiments,
as may be readily undeistood, involved nolittle danger;
Dut the results are very valuable, although they may not
all be applicable in their present form to high-pressure
boilers.  Their principal object was to prove that the
common idea that if feod-water be injected when the
water in the boiler has fallen so low thut the crown of
the furnace is red-hot, a sudden and uncontrollable

=237 lbs.

watet from the leak may find its way to
somc part of the boiler resting upon a sup-
port, or to some part against which the
brickwork «ests, and although the leak may be smal),
the shell may be rapidly wasted away,

Not long since, we saw a boiler that was solidly
covered with asbestos. A small drip appeared at the
bottom of the boiler, and, owing to the inconvenience of
coming at it, and the desire to keep steam on all the
time, the leak was permitted to go.  Finally the boiler
was blown off, and a search made for the leak, which
was scvert inches from where the drip appeared. It
was found that for a spot about twice as large as the
hand, the shell—of iron—was caten away to one-half its
original thickness.

1t is proper to say that the asbestos had nothing todo
with the corrosion ; it would have been the same with
any other covering. The trouble was not with the
covering at all, but in the fact that the insignificant leak
had been permitted to get in its work for two months or
more.

Flanges riveted to boilens sometimes get to leaking
slightly, and, cspecially if on the under side, a slight leak
may go on for some time unnoticed, unless such places
arc systematically examined.  The result is frequently a
scriously weakening of the shel! under and around the
flange.

Leaks through the swffing-boxes of steam engines
scorc the rods, and in time makes it inpossible 10 keep
them packed tight except they are put under enormous
friction. It is only fair to say, in this conncction, that
some steam engine builders make so little allowance for
stuffing-boxes that it is weil on towards impossiblc to
keep them packed against leakage. But every should

be made o find some way of so packing thent.

L.caks around joints—cylinder heads and chest bon.
nets, v the like—soon cat away the metal, bringing
about a condition difficuit to contend with. The mora
is: Stopalllcaks aronnd boilers and cugines, not alone,
or principally, perhaps, for the steam wasted, but for the
damage such icaks will do.
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Mesers, WL Verity & Sams, of Exeter, Ont | hase purchassd
an $8oo electtic plant wath wlich to hight sher foundry

The Fort Wayae Electne Coare sud to be on the look-ont for
a stntable Jocation for a Caadian brauch manutactory

Messts, Campbedt & Stevens have artange? to hight the Remt
Mills, Chattam, with weandescent clectne sastem The wites
hase been placed on four flouts,

The Gould Bieydle Vo, of Guelph, has ashed what mducements
the aity of Kingaton would ofter for the formtion of.ajomt stock
COMPnY 10 abataciure et motors

The 8t Johns Electne Daght Company, o 8t Lalin,, Que, las
been inorponatad wal . capital stock of $50,000, and will many.
facture dvnamos, motors, and other electnieal apphances

The Rehance Electnie Mfg Co.are sud 1o be on the look out
for & more central Tocation for their wotks, 1t ninderstood to ik
their sntention to engage s the manutacture of street railway ap-
ratus.

The City Council of Ottana has taken the contract for the con.
straction of the clecine street radway out of the hands of Messts
Howland & Gemnnll, and  ginen it to i locat tirm, Messrs,
Soper & Ahearn.

Mr P Bowler who wall gepresent the nterests of the Royal
Electnie Co onthe Paatic Cast was presented by s assocnates
s the Montreal works with a got'd wateh, chain and todket prior
to dus departure

The City Counetl of Lopdon has decided tpon weeepting the
offer of the Ball Flectne Laght Coo to supply an clectnie plant of
183 lamps at $35.750. and to operate the xune at 510,000 per year
for a term of four yeans and two nonths,

The Amencan Street Rulway Acociation, which met in Buffalo
on Monday, had apon its programme for disctssion,  ** [he pe-
fect stiecet raudway tiotse © Thie opanion s rapidly gaung ground
thag the pertect street rulway horse 1~ an elevtric motor. - Toronts
Globe,

Negotatons hive been finally closed for the amgamation of
the Keagaton gas and clectnuie gl ovmpanes. The electre light
sto~k wasaccepted at 4 valiation of §32,000, W\ lage senioe wall
be sectted, so that the hghts can bie nin all nighit, and at the wery
lowest cut prices

A new telephione conspuny has beermstintted by local capitalat
Ringsten and 3t aid to be the mtention to extend operations to
other touns, “The chiarge for indtrunents s been raduced to $2o
[T year, or €30 for tawseinctraments i ase by the same finn, It
1 the inteptien to use only metdhic cirous.

A Mr Fuller reeently bronght action m the courts of Montaml
2 st avde the reswotution of the counctd of that oty eatendie and
adding to the contmct of the Redad Electtic Co L as bemng adlegal
and besond the powers of the corporation.  The cournt confirmed
the authunty of the counal by setting asude the action,

Mr. Paul Brion of Pane, inat prenent in Canada for the purpose
of furthering & new e m elearaaty, which e cums will daan
79 hours what the ondinary method roquires ax orseven months o
timndy, and W whech petdect feather o obtuined. Mr, Boon s
making exjeeranents to prove his process to Canadan tanners

We atemformed by the Xt Gazette that an electiie come
pany bas been awarded acontraa for hghung the coul nunes near
Nonh Sydney wih the incandewent system  The Campany is to
putan twenty-tine bights. some of which will e oo fovt under
ground.  Thos will afford abeadute afety from tire damp, and ginve
the nuness a better hght to vtk by thanformerly  Syvdnev Manes
Wil be the first mene lighted wath electnaty i Nova Xcotia

M. Girard Lias ggestod oo snple prewess for preventug the
cteeping of \aits. which weakens and destroys aeells The sden s
o appiy Wath o bk al) i cting of vaschine over the wusface
which ropure pradection,  Vaseline o< undhangealle mmoaiz, s
eacly appl ol, and senistc the actionof i great number of chemnal
agents  \n olygection, we think, o the emplovinent o thic mater.
12} es 1 st stickiness - «lgar and all kinds of diet being lable 1o
wlliere,  \ very 1eadv mieth pd s thie emplovment of mielted wan |
1t b the vantage of prewenating a <aiooth and lard sarface

The {oliew.ng jont ik cutunics are gazeited  The Widds
field Fleetng Brade Cos, with Anven T Banton and WV, P Widdi.
teld of Usbralge, 8 K, Toller of Senatford, James Lackban, S F,
MKwnen, T, R, Fuller ant Hughi Blan of Torante  clarter
members . capitid Stk €00.000, and hiead office at Toronto.
Nugars & Quernidtnn Tand & Hlectnie Co,, with 8]0 Dawson,
M P, of Port Arthur, T\ MeCrea of Nagara EFalic A, Larnes
Auhin o2 Heltere, Jetey, Fopland, W 8 Deanand W, H,
Tatiglor of Togants as jrometers . capntal stock 400,000 and chief
oflicr at Tutontan.

Sawral years ago M Mesanrdes Watt, in one of las papers on
the Fiectialits of mrtallic alis, segrested an amjuevement in
cotaerctieds with omametital brasswotk, wlich cenusas in deposit.
WR Pt electralibeally upnn ortan portions of the work, Yeave
ing the emuning surfaers of the braoan the oatirad wolor of the
alley, e vemtrat Ietwern 1o pankered hie of the cepiper and the
yellew metal produces avery pleavng offeet, The ulea appears
s have Yorn womendhatl eatensavely adopted for soeme classes of
bracoeak, and scght with advantage be appliad 1o clectne hght
TR a8 Qectralers, ackets, ric. Mro Watt mlorms us that
the follmang fonnule will be found ueful for 3 cnppenng bath
Sa by Nadjate of vuiper, onehall pound | ol of vitrol, one-
Lalf jroind. and water, one gallon, wotked wath a copper anade,
us R oA enteent of four of five amperes. 1o caes where it i<
i tevd 10 Jaemtioee a brvown v Black stain on orrtun jansof a
taans artede, wsan sralinetk, for example, this may be effecint by
Madarg cver such preats, atter ey e been edoctto-opperad,

with a solution of sulphinde of lammin (hve grains to one ounce of
water), the atticle bemg well nnsed atter the desired effieetas pro-
duced.

he followany proportions for fustble alloys miy be of mterest—-
they ate due to Wenshak, and hase been tised o acil practice

Meltng points
i degroes

Lead, I [LISTIHIY Cenugrule.
) . ) 3 u3'8
3 3 8 u4'q
4 3 s . Y 4
1 K [3 uss
1 . 4 1 125°0
1 1 3 24171
) 2 ] 107°7
1 3 w 1 . 10777
' 3 ' . 2000

In o recent number of 1a - Lumiere Electigque M. Henn Wil
brant states that e was lately able to localize a fault anan under-
proum! clectrie ight cunrent to within five metres (the total length
of the ciremt beny goa metres) by the following method,  He
tooped together the Tead and return at both enas, amd connected
a battery, one pole of which was to carth, to one junction. In
cach tead an ammeter was inserted. I Cr=cutrent tloamy to the
carth along one branch of the cremt, and 2 - current tlowing to
the carth along the other branch a5 and ot L=the total length of

(O] 2 Cr ol
the looped eable, we have - = — ora = —

(2 L a Cr +C2
two cables must, of course, be identical and of the sanme resis-
tance per it leagth throughout, in order that their leagths may
be taken as proportional to therr resistance.

The Domnion Gosernment bas substituted electrienty for gasin
the petctentary at Kingston, Ont. An clecine plut costing
about $15 000 i recently been mstalled. 1t includes two large
dynamos, one of which, with an engine, s Kept an reserve ready
for service in ctse of emergency.  Twehe or fifteen miles of wire
have been used in the servce, and attached o a2 are 12 hghts,
ranging from 10 to 32 caidle poner  Last January the work was
Leptun, and was a ansicalt unedestdong.  Weres had to be mana.
sered through great piles of solid rock and undernecath oak tloors of
great thickness,  Calilesare Lud underground in conduits through.
out the prison and to the warden s restdences. Poles are used in
carmvang the current to ponts on the farm,  The wires are all en-
cised 10 wood,  Each cell o lighted with i ten candie power lamp,
There s no danger from contact.  “The lampns roqgeure a pressure of
105 voits, with trom one-third to one ampere of cunent, according
1o the candle power,  The cost for runnmyg the hights will be about
the same as gas.  The hfe of each Lunp s 8oo hours.  Twao huge
boiters are uwd for generating the power and are staated n front
of the Jynamo room in the engiane budding.  Both dynamos can
be wsed separately or together.  They hasea capaaity of 7oo limps
of ts andle pover. The bights are on two circute. The vard,
corridors, tesidence amd fanm hohts are on one cirewnt and run all
mght; the cell hghts are onanothie  «nd run until g o'clock.  “The
hights can be cut off in the dynamo room, or by switches in the
wortdors, The cell hghts can be cut oft by wings or by tiers.

‘The

ELECTRIC MOTORS IN WORKSHOPS.*
Iy C, FrEWEN JENKRN, B,

HE author describes various applications of clectric

motors to drills, tube cutters, and crancs. He
has used castesteel in the construction of the ficld-
magnets, and gives the results of tests of the magncetie
properties of i material.  Tests of two different
qualities of castings show that castestee! lies in an
intermediate position between cast-iron and wrought-ron
in its suitability for magnets.  From the cheapness with
which castings may be obtained in apy complex shape,
wm order to simphfy the framenork of the motor, the
advantigzes of cast-steel are imponant.

Among the facters which determine the design of
smadl motom it is pointed vut that a small armature can
be casily wound for running with 30 velts, hut becotnes
troublesotie 1o wind for 130 volts 3 thus the size of the
amuture must be kept susliciently arge to make the
winding fairly easy.  N\s to whether the motor s 10 be
shunt or scries-wound; i a serics-wound motor the
magnets may be of any fonn desired, since the winding
consisting of comparatively few tums of thick wirc can
be put on by hand.  But in a shunt-wowrnd motor it is
almost essential, especially i high voltage machines, to
make the magnet cores simight, sothat the winding can
be put anin adathe.  This differencein the shape of the
magnets causes small shunt-wound motors to be heavier
thin series ones, since it s unpossible 1o range them
so compactly.  When the load varics much, the difficulty
of governing scries motors becomes very serious.  “This
difliculty does not arise in shunt or compound-wound
motors,

In a rough preliminmy cxperiment on a convnon
Arilling machme, it was found that to drill i % -in. hale
through Besceiner steel, at the rate of about a2 Y -in. a
minute, ook abow oncifth horse-power. The specd
chiosen for the clectric drll was Go revolutions per
minute, running light, or about 35 loaded.  The motor
was designed to un at 3,000 revolutions, and a stecl
worm on the shaft was armanged to gear into a brass
wheel on the dnlfing spindle. The ansature was a
gramme ring 3-in, in dimneter 3 it was wonnd with 48

* Matrars of & Student's Paper, which was awarded the Miller Scholat.
*ip, Imtiinten of Cival Engineen,

tns of No. 18 for go volts, and 1,600 turns of No. 2
for 150 volts.  There were 4o sections on the commuta-
tor.  The magnets were wound with 9,800 turns of No.
27, the resistance being 332 oluns for working at 1350
volts.  Under a bieak test, with the so volt armature,
the results weie ;2,950 revolutions, 20°6 amperes, 477
valts, B.HL.P. 105 ; cfficiency, 59'2 per ceat.  Lightness
wits considered of greater importance than vere high
efficiency.  The weight of the motor alone without the
chilling spindle cannot be given quite fairly, since the
magnets have been used to form part of the fruning for
curying the drilling tackle.  The weights of the differ.
ent patts, so far as they could be taken to pieces, ate as
follows : - Magnets, bearings and brushes, 32 b, 12 oz;
armature, 8 1b. 8 oz.; boring tackle, 15 1b, 4 oz; total, 56
Ib. 8 0z. ‘These figures bear out the clim mide by the
author for the advantages of cast steel over cast iron ;
and the genaial design of the drill shows how much
more cheaply the pants can be cast than forged. This
was a shunt machine. A ¥ inch hole could be drilled
through o 3¢ inch iron plate in 45 seconds, the electric
power required being 0.732 horse-power.

The next motor that the author designed was for
driving 2 small saw for cutting tubes out of boilers,
‘The copper tubes in locomotive boilers have to be re-
newed from time to tinge, and the machine was designed
to saw them off just inside the tube plate. A plug is
titted with two cecentrics.  The saw spindle runs in a
beiring in an inner cccentric, apd is cither central or
eecentric in the plug, according to the relative position
of the two cecentrics.  ‘The saw is brought into its cen-
tral position while the plug is introduced into atube end,
and is then thrown out of centre, so thatt it cuts into one
side of the tube. By turning both cccentrics together
the saw is made to cut all mound the tube. ‘The wag-
nets of the motor were curved, and were series wound.
They were made f+am a single wronght-iron forging, on
which were bolted two phosphor bronze brackets form-
ing the bearings.  The tests were not carried out at full
load ¢ they gave : Watts absorbed 2,600 B, H. P. 2 8,
efficiency 71.7 per cent,  ‘The weight of the motor alone
is 60 1bs. The armature is 3 in, in diameter, and of the
Pacmotti-Gramme type, with only 1-32 in. air space. It
has 4o slots 'z inch deep, and is wound with 830 tums
of No. 19. Each magnet has 19 tums of No. 14.
“There are three times the number of turns on the mag-
net which are required for running at full speed, 63
turns being then sufficient.  The extra turns were put on
to keep the speed maderate on light loads,

A 10 horse-power motor of the Manchester type was
constructed for driving a travelling ¢rane.  In order to
avoid sparking, 2 pair of small serics-wound magnets
were placed on opposite sides of the armature, so that
their poles were on 2 horizontal disuncter, and were over
the scction being  short-circuited by the brushes,  This
method is described in Swinburne’s patent, No. 6,754,
1887. It was found to answer admirably and entirely
prevented sparking, no matter how quickly the load was
applicd.  The power required 1o drive the four belts on
the crane was 2.85 horse-power.  To lift cight tons at
about 4 ft. per minute, 6.5 horsc-power additional were
required, and to lift g tons at about g ft. per minute, 7.0
horse-power.  Traversing at 47 ft. per minute took less
than 1 horse-power. iy armnging the motor to drive
the rope by which the craime was formerly workud, 1t was
found that there was R saving of 8.4 horse-power, or 43
per cent.

After the failure of several forms of friction gear a
magnetic clutch was made in the form shown in Fig. 1.

¥

Fi6, 1.—=MaGyETIC CLuTeH

The flanges are used in connection with the lowering
gear.  The diameter of the cylindrical portion is 634-in.
A coil of 230 turns of No. 20 wire was put into the recess
shown, and coancction made to it by two brass rings on
the back, against which two small brushes pressed.
This clutch was tricd, running atabout 3,000 rcvolutions,
and tmnsiitted 8 horse.power satisfactorily, stopping
aund starting perfectly.  In ander to test what couple it
could tranamit with varying magnetizing currents, two
levers were fixed to the two parts, and while one was
held weights were hung to the other s but the cocflicient
of friction between the surfaces not being sufficiently
constant the test was not satisfactory.
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EMPLOYER'S LIABILITY.
[Copyrighted 1890, Law News Bureau.)

NE who employes servants in and about the

conduct of @ business which requires the use of
machinery, therehy incurs certain attendant liabilities
which :ise out of whit is known in law s the relation
of master and servant. It is the primary duty of the
master to furnish his servant with appliances so con-
structed that, in the excrcise of due care, they may be
used with reasonable safety, and they must be, and be
kept, without defects which will result in dunger to those
who use them properly.  And a servant has the right to
presume that the apphances furnished by bis master are
safe and sound, and he is under no obligation to give
them any more examination or inspection than the work
required of him in connection with them involves. But
it does not follow from this rule that the law requires the
master to furnish such machinery as may be operated
without danger to the servant under any circumstances,
for in the nature of things this could not be so.  “There
are many machines, which, when operated with the
uimost care, still result in subjecting the operator to a
greater or less degree of danger, and whatever this
danger may be, if it is unavoidably connected with the
proper operatton of the machine, the servant is presumed
to make his contract of employment with reference to
that danger and accept it as what is legally termed one
of the ordinary risks of the employment.

The ordinary risks ot employment which are assumed
by the servant and from which the master is relieved,
may be, in general terms, said to be all those dangers
incident to and necessarily arising out of the employ-
ment against which no protection can be afforded, in the
exercise of ordinary prudence and foresight, without im-
pairing the ordinary operation of the machine and
infracting upon the ordinary duty of the scrvant.  Hav.
ing constantly in view the proper excrcise of the duty of
the servant to the master, it is incumbent upon the mas-
ter to provide every safeguard which a prudent man
would exercise, and the test in such a case as to whit a
prudent man would do is very often n law, the common
sense provosition as to whether or not the master would
himself undertake the work under the circumstances in
which he requires his servant to labor,

In addition to the ordinary risks of employment, the
servant assumes the danger arising from any defects in
machinery of which he has notice. This notice may be
cither actual or constructive. That is, it may be know-
ledge which has come to him cither from his own
observation or from information furnished tc him by or
on behalf of the master, or it may be knowledge which
he does not passess but which he would have had had he
exerzised his ordinary power of ohservation or made the
ordinary inquiries which a prudent man under the cir-

cumstances would make. He is not charged with the
duty of making a thorough investigation, for hie has a
right to assume that the appliances furnished him are
not defective, but he is charged with notice of all defects
which are so plain that the exercise of ordinary caution
would notify him of them, and he is hound to take notice
of irregularitics in the operation of the machinery not in
themselves dangerous but which might be caused by
disarmmgements which wonld naturatly result in danger,

It is the duty of the master, in addition to furnishing
safe appliances, to know that they remain in i safe con-
dition, and defects which develop in the course of the
operation of the machinery, unless they are of such a
nature as to bring themselves to the notice of the servant
operating it, will charge him with liability for resulting
damages, even in the absence of actual notice to him,
He is bound as well to keep his machinery safe as to
make it safe.

While the rule charging Jie master with liabilities is
broad and somewhat severe, it is founded in reason and
cquity and is seldom carried to an unjust extent.

Where a servant is employed about 2t machine which
presents no danger when properly operated, the fact that
he is injured in its use raises a presumption that he did
not exercise ordinary care and the master is exonerated
from Hability. (Zum vs Tetlow, 19 At. Rep. 504). The
fact that where a servant is injured by falling, in an
unusual manner and purely by accident, upon the knives
of a imaching, if the knives had been covered the accident
would not have occurred, does not charge the master
with Hability when it is not shown that it is practicable
or usual to cover such knives, or that such consequences
could reasonably be expected to follow from leaving
them uncovered.  (Youny vs Burlington Wire Mattress
Co., 44 N. W. Rep. 693). A foreman who orders a Iad
fourteen years of age 1o oil and wipe gearing, while the
machineis in motion, without giving him careful instruc.
tions and full warning of the dangers, thereby subjects
his employer to liability for any injury the lad may sus-
tain, and it is a scrious question  whether or not one so
young can he held to assume the risks incident to an
undertaking involving so much danger.  (Neilon vs
Marinette & M. Paper Co., 44 N. W, Rep. 772). It is
incumbent upon a servant who secks to recover for in-
juries received by reason of defects in machinery, to
show that such defect caused the injury complained of,
and the specific nature of the defect alleged, and where
the master alleges by way of defence that the servant
had knowledye of the defect, he must prove that by a
preponderance of evidence, and a finding by the jury
that there is no evidence on which to base a finding on
that point, is, in law, cquivalent to finding against the
master and in favor of the servant.  (Sherman vs Meno-
monee Lumber Co. 45 N. W. Rep. 1079).

ELIMINATING THE TEMPERATURE ERROR
IN VOLTMETERS.

E read the following in L'Electrician: In all

voltmeters based upon electroanagnetic action,
the current passing through the bobbin depends on the
difference of potential to be measured, and on the resis-
tance of this bobbin, If this resistince is increased by
heating, the instrument is retarded, and if when it has
been calibrated the heating caused by a given difference
of potentinl producing a continuous current in the
bobbin has been taken into siccount, the voltmeter can
only give exact indications on condition that practically
the sime voltage is always maintained at the terminals,
In order to remedy this incovenience, Dr. Kahle has
conceived amethod of winding the bobbins of voltmeters,
which renders their indications independent of the tem-
perature.  This result is obtrined by winding the
bobbin with two parallel wires, acting in opposite direc-
tions. ‘The principal wire magnetizes, and the secondary
wire demagnetizes the core of the volumeter: but as the
auxiliary wire has a greater resistance than the principal
wire, the magnetising action predominates. By taking
for the principal wire a metal whose coefficient of tem-
perature is higher than that of the secondary wire, we
can easily see that a rise in temperature reduces both
the magnetising action of the principal circuit and the
demagnetizing action of the secondary circuit.  In order
that the resulting clectro-magnetic effect may remain
the same, it is necessary that the difference between the
ampere-turns of the two bobbins should be the sanie for
all temperatures, a result which is obtained when the
ratio of the two windings is the sanic as that of their
cocflicients of temperature.

It is evidently advantagcous to employ for the princi-
pal wire a metal of low specific resistance, and for the
auxiliary winding one of high specific resistance. As,
however. the coeflicient of temperature of good con-
ductive me.als is generally somewhat high, and that of
bad conductors mther too low, the condition indicated
above for establishing «t system of compensition cannot
be fulfilled without an accessory arrangement, which
consists in establishing an external resistance, the
coefficient of temperature of which is not very high, in
series with the principal wire.  Dr. Kahle hasconstructed,
on these principles, voltmeters whose indications remain
quite independent of the temperature,

Stephen Nasrn, of the Winnipeg oatmeal mills, has commenced
the erection of a 28,000 hushel clevator adjoining his mills.

An Itlian contemporary says that iron anticles can be protected
from rust by sinking them near the negative pole of an clectric
bath composed of ten liters of water, fifty ganimes of chloride of
maganese, and 200 grammes of nitzate of nmmonia.  Under the
influence of the current the bath deposits on the articles a film ©f
magancse, which prevents thein from rusting.
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MINERAL WOOL

Indostructible, Fire-Preof, Seund-Preef, Frost-Preof, Yermin-Prosf, Odoriess
For deadening Sre-prosfing insulation of Aeat and cold in duilding:,
Prevention of frost in waler and gas pipes.
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For full information and samples free, address

GAST & ATCHISON,
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FLOUR.*

"TLOUR way be detined as grins of wheat, separ
I ated from the outer husk or covermy in which the
seed s enveloped, and reduced o a powder.  The tenm
“flow," when used without i qualifying woud, s undet-
stood to be wheaten flour, tlour of other grians having
the mumes of the gain pretised,

We e all famibiar with the grain of wheat and ats
structure, its firmly adherent tibhoas coat, wath the fine
hairs 1t one end and the gemmat the other, Withinis a
mealy portion composed of a large number of cells,
containing  principatly stach and gluten, with smaller
amounts of oil and mineral matter.  1tis the obyect of
mlling to reduce the flowmy portion of the grain to atine
powder without injuring its physical condition, and, at
the same time, exeluding all portions of bran and gern
which would injure its color and baking propesties,

We gain some idea of the magnitude of the miller’s
tisk when we consider the stee of the wiainof wheat.  In
one bushel we hive about 700,000 grains, and i order
to obtain 100 pounds of Hour, not less than a nllion
and a half of these grains must be treated.

As has been said, the pnncipal substances found in
the gram of wheat which are to be excluded from four
are the husk or bran and germ.  The fibrous writating
nature of bran and its indigestibiluy are well known.
As 1o the germ o embryo, we must remembet that the
R, eacept outeimost cor erings, isa sced, and the germ
is the young wheat plant already formed in the seed and
only awaiting the proper conditons to sprout.  In all
seeds provision is made for the noutishment of the
embryo until it is so strongly established tha it can
take care of atself.  This store of food is usually in the
form of starch, but the youny plantlet can only take in
its food in the fort of mucilage or thin syrup.  There
is, therefore, associated with the germ a ferment, as it is
called, which has the power to convert starch anto 2
mucilaginons product.  This power it exerts whenever
the sced obtains moisture and warmith,  This 1s well
seen in the process of malting, where grains of barley
are caused to sprout and then killed by application of
dry heat. The starch of bardey s found to be largely
converted into a syrupy substance,

With the gradual reduction system ¢vperience has
shown that 135 pounds of wheat yield 100 pounds of
flour variously graded. the remaining 33 pounds being
cattie feed and waste in milling.  Let us now note the
composition of wheat, and also flour fiom same wheat to
perecive the changes undergone in milling, and to credit
cach ingredient with its proper function :

Wheat teady for rolls. Flour=straight roller.

Water .. ... .. .. qub 11.83
Asho.. o 0 o0 o .79 .30
[ 7 273 1.72
Carh, hydrates... .. . . T0.37 TL7T
Fibereovoe v o o0 . 1OS .20
Albuminonds. .. ... 13.33 1391

100.00 100.00
Gluten. .. . ...... .. 1:.88

Now, if the germ be allowed to enter the flour, its s-
sociated ferinent acts upon the starch, producing asticky
miss, with which it s difficult to obtain a hght loaf of
good color. In the bran, 100, there is a ferment which
acty in asimilar way.  Both, therefore, are to be excluded
as fully as possible from the flour. * + *

Let us see that we understand the terms used in the
analysis.  Ash mineral mater, which represents food for
fommation of Bone, v hiedly phosphates.  Albuminoids
are very valuable ingredients of flour, and consist
chiefly of what is called gluten.  We may form an idea
of the nature of gluten by rconsidenng the difieience
between starek wnd flour. Starch when moistened vith
old water forms a mass which is brittle and crumbles,
whereas flout, when so treated, fonms an clastic mass,
The caasc of this elastiony in flour i< in the glaten, and
wheat is the only one of our cereals contaiing any
notable amount of it.  Now, the gluten is the body
whose tenacity and elasticity when in the dough enables
it to hold the bubbles of gas which are formed in pro-
cesy of rising, and slour deicient in gluten cannot there-
from make i bplt bread. 1t follows that gluten is 2
necessany mgredient of 2 tlour, for some purposes more
being required than for others,

But now we come to a point where we can undenstand
the grading of dour.  Flour s yraded principally on two
points, viz, strength and color, the stronger and whiter
a flour the greater its value.  But what is understood by
strength of flour? 1ts the capacity to produce & welle
risen loaf,  In other words, a strong tlour s one which
possesses a large quantity of gluten of good quality 5 a
flour that is not stiong is low in pereentage of gluten,

* From & lecture delivered Lefore the Natural History Society, Mon-
treal, by Peol. J. T, Donald, M.A.

It so happens that, while gluten is scattered through the
entire floury part of the grain, it is present in greatest
quantity in the portion next the husk, the very part which
15 also richest m oil and minetal matter, “T'he outer part
of the grain differs from the inmer or central part in
degree of diukness, so that it is not very difficult for the
miller to sepatate the two purtions, and obtain 2 flour
composed principally of the outer pant, and another
which represents the inner floury portion.  In thg pro-
cess of milling the flow friom the outer pottion becomes
more or less contaminated with particles of bran, and is
therefore diuker in color than that from the interior

From the woller mills usually three grades of flour are
produced in about the following propottion : * Strong
baker's,” 34 per cent *patent,” 4o per cent: “low
grade,” 6 per cent. The *suong baker’s™ is the flour
from eaterior portion of the grain, containing large pro-
pottion of gluten, somewhat dirk in color on account of
presence of branny patticles, and also because of com-
parative high pereentage of oil matter. 1t is used prin-
cipatly by bakers for producing the ordinary brown loaf,
its kuge amount of gluten allowing production of large
loaves which may be baked without pans.

“ Patent ™ is the flour from the inned portion of the
grain, which contiins less gluten than baker’s, but is
whiter in color. 1t is used for making finer qualities of
bread and for family use, the strong baker’s being too
strong, forming a mass that offers too wuch resistance
to passage of gas to be suitable for fine pastry.

The “low grade " is a very duk flour, containing very
little gluten, but considerable quantities of bran and
germare present. 1t is not used to any extent in bread-
makimg, but is used in manufacturmng and as a food for
cattle.

Analysis of “strong bakers ™ and *“patent ™ will show
cleatly the difference :

Strong Baler's. Patent.
Water. . ... 1218 11.48
Ash. - . . 62 .39
Oi... ... . 2.00 1435
Carh. hydrates < e 09.99 7333
Fiber.. .... .. . ... ... .33 a8
Albummoids. ... ... . .. L 1.4.88 12.25
100,00 100.00

Gluten. . oo v e 12.00

I canmnot leave thus part of my subject without taking
up briefly the question of the relative values of grabham
whole meal, eatire wheat flour and white fine flour.

* » % * * +* *

Since graham tlour1s simply the cleaned wheat ground,
the analysis of the wheat is, to all intents and purposes,
the analysts of graham flour.  Let us compare the gra-
ham with patent flour :

Grthan, ‘atent,
Water. .. oo cael . ol R X 11,48
Ash Lo eeee e e L70 39
(8 11 274 1.45
Carb. bvdrates. . ... .ol 7037 7355
Fiber... «...... . ... ... . 1.68 a8
Abuminoids. ... o L ool 1435 12,95

100.00 100.00
Gluten. .. ........ B P | R 10.85

We find fine flour to ~ontam much less ash mineral
matier or bone food, being only one-fifth in quantity and
much less fibre. Undoubtedly the fine flour would be a
more perfeet food did it contain a greater percentage of
ash, but other foods supply this in sufficient quantity.
Agrin, we find a higher percentage of albuminoids and
oluten i the grabam 3 but it must be kept in view that
there s in grabam a very much lirger amount of tiber,
mne tunes the umount in tine lour. Now this tiberis
bran and germ, and the presence of these in graham
flour is the weak point of such lour. s already pointed
out, 1 both bran and germ there is a fennent which acts
upon the starch and converts it in part into ;usticky sub-
stance called dextrine.  This excess of dentring, to which
is due the sweetness of graham bread, causes the dough
to become dark, soft and clawmmy, on which account the
loaf is apt to berome sodden and indigestible. Any one
who has tried to make a griam loaf knows how dificult
it is to obtain a light loaf.  “The baker's graham is only
partly grahum.

Another abjection to grabam flour is the presence of
the branny particles, which besides being unpalatable,
cause irritation in the alimentary canul, leading to a
anicker removal of the but partially digeste d food,

Taking all things into consideration, i is evident that
white bread is really cheaper, weight for weight, to the
poor man than the bread made with unbolted tlour.
Improvements are continually being made in milling,
and in the near fature it is probable we shall bave a fine
white tlour contuiming all the nutritous matter of the
grain and in the best physical “ondition. .

Analloy that expands in cooling, and is snitable for repairing
crachs th cast wo, §s made with nine pats of tead, two of anti-
mony, and one of hismuth,

According to Le Genie Cial,a Freseh machine tool builder, M,
Bueot, of Angonleme, 15 trmng out paper pulleys for power trans.
mission, based on the puneple of the paper cat wheel, ‘The
pulleys have metal hubs and s on which the soft paper massis
mounted and bas been compressed. After deying, the paper pulles
is heated i a tath of linseed oil and resin o gue it greater cesw.
tance agamst the intlwence of mosture,  The pulleys are sad to
b very hght and of Jow pueeand to give excellent results in
practice,

Anusiey Bravse, - The Brns Worker says that representa.
tives of the gosernment began 2 series of expetunents to test the
strength of alaminingm bionsze at the Wiatertown Arsenal, Boston,
July 18, 1t is proposed to use this metal m place of manganese
brouze, which 15 at present in nse, and is more expensive,  ‘The
tensale strength of aluminum bronze proved to e go,000 pounds
o the square mch, and the transserse strength 6,600 peunds o a
one-tnch square b, In the int case the strength s in excess ot
any other metal as fir us is known, and in the second case is in
eacess of every thing but the finest cruaible steel,

How 1o CLEAN Guasy MACIINERY, --"Fhe simplest and most
eflicacions method of thoroughly cleaning the various parnis of
machmery that have become gummed and dirty by the use of fat
ails, for lubricating purposes, is by nsing o strong soda lye.  For
cach 1,000 parts by weight of water take about 10 10 15 parts by
weight of caustic sada or 100 parts ordinary soda.  Let the solu-
tion boil and enter the parts to be cleaned ; either boil them in
thes ye or let them steep gt for some tune, Al the dirt and oil
resin is completely dissolved thereby, and it remains only to rinse
and diy the parts.  The action of the lye is such that it enters into
combination with the oil and forms soap, which is readily soluble
in water.  In order to prevent the hardening of e lubricant ou
the machinery parts, it isonly  necessary to add abowt oneahird
kerosene,  An occasional lubricating with kerosene alone is to be
recommended. —Glasgow Enginver,

The purest water, according to the Locomotive, often is the most
active in corroding and pitting plates, and this makes it probable
that the active substance in some cases at least, is air, It is well
known that water is capable of dsssolving a considerable amount
of air; 10 fuct, it is this dissolved air that enables fish to breatbe,
1tis not so widely known, however, that the oaygen of the air is
more soluble than nitrogen.  If a small quantity of water be
shaken up n i bottle, it dissolves some of the enclosed air, and
when that 1s afterwurd driven off by boiling, and amlyzed, itis
found 10 consist of oxygen and nitrogen in the proportion of t 10
1.87. imstead of 110 4, asin the natural air, “Thus, the dissolved
arr, being more than twice as rich in ovygen as common air is,
and beng brought into more intimate comact with the metal by
means of the watrr that holds it in solution, exerts a contespond-
inglv uiore noticeable effect. It is probable, too, that water plays
sonie other fmportant action in conncction with the oxidation of
metals, for it has been found by recent experiments that pure
oxygen will not combine with things that it has the greatest aflinity
for, providing it is perfectly dry.  Even the metal sodium, which
has an intense aflinity tor oxygen, may be heated in it to a very
high temperature without combination, § rosiuad sufficient preciau-
tions are tiken to eaclude the slightest teace of moisture, It ap-
pears, therefore, that water plavs a most important part in the
oxidations of metals by air, a part, indeed, that we cannot explain,
and that we reaily know but little about.

A remarkabie clectrical transnussion plant has recently been put
down in Newviuda, m the Comstock lode and Sutro tunnel, At the
Vevada mall there is w10 foot Pelton waterswheel, supplied by a
oipe hine delivening water trom the side of Mount Davidson under
a head of 460 feet, gang 200-horse power. Here the water is
caughs up, dehivered into two heavyiron pipes and conducted down
the vertical shaft and incline of the Chollar mine to the Sutio
tunnet level, where it is again delivensd 10 six Pelton water wheels,
this time ranning under a head of 1,680 feet.  Each of the six
wheels is bt 4o nches i dinmeter, weiglng 225 pounds; but
with a jet of water less than five-vighits of an inch in diameter they
duvelop 125.horse power each,  On the same shafts, which revolve
900 times per nnnite, are coupled six Brush dynamos, which gen-
erate the current 407 the clectric wotors that drive the stamps in
the mill above ground. The rosult is that, where it took 312
mmers’ inches of water to operate 38 stangs, it 72 inches are now
required to run Go staunps,  ‘This 1s the greatest head of water
ever used by any wheel, andmarks an em in hydmulic engineering.
A solid bar of 1ron thrown foraibly agamnst the jet rebounds as
though it had struck aganst a solid body instead of a mobiile fluid.
The veloaity of the jet, where it mupinges against the buckets of
the whevl, is two unles per aunute, 176 feet per second.  “The
wheels weigh only 1.8 pound per electric horse power when working
with the maxumum head, figures which are only surpassed by the
Rrothicrhiood engines userd for driving 10mpetlocs, and possibly by
the Parsons steam tutlune. At the Terni steel works in Italy there
isa tanrd turbine using water under a hed of 1,000 feet, and
wlhich we belicve is the greatest hiead used in Europe,

PUBLICATIONS.

Verhaps the ablest critical review that has appeared of latc on
**Catcdinal Newman and the Catholic Reacton™ i England is
found m Prof, J. T Bixby's aitic paper in the October Arena.
rof. Bivby 1 consideted by many compretent critics, the ablest
wagazine contrhutor, in his pecutiar linc of thought, in America,
and Ins frequent contribiations have done wuch inplacing the A rexa
' ats present enviable positon as theleading review of progressive,
cthical, educativaal, ccononne, and religious thought on this conti-
fnenl.
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KNIVES
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or
bound in clolh 150 pages ; illusuated.  Price, $1.50 LY
Planing, m-l post -)ntt. C. H. Muxnnxu.' 14 King
Moulding, St West, %mnm, Ont.

Ntave Cutlling.
SENDyor PRICE LIST.

Victoria Wire Mills.

ESTABLISHED 1859.

Please mention the FKLECTRICAL, MLCHANICAL
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The Canadian Office
& School Furniture Co.

(LTD.)

Perforatea’ Sheet Metals,
Steel and Iron Wire Cloth,
WIRE CUARDS FOR MILL WINDOWS, ETC.

THE B. GREENING WIRE (0., (Ltd.)
HAMILTON, ONT.

—)}—
Sand for catalogue, mentioning your
requbrementn,

MILLERS’
MANUFACTURERS

INSURANCGE COMPANY.
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FURNITURE
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HEAD OFFICK,
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DIRVNCTORS.
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OBJIECTS.

T'o prevent by all possible means the occurrence
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10 obviate heavy losses from the fires that are
unavoidable by the nature of the work done in
mills and factories.
To reduce the cost of the insurance o the low-
est point consistent with the safe conduct of the
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Manufacturer and Dealer,

JOHN RADIGAN,

19 and 21 Kelly St ,

HAMILTON, ONT.

SEND FOR PRICES.

GOLDIE & McCULLOCH

- Ontario,

Have the following 8econd~hand lachmery, which they offer cheap and on reasonable terms.

The Combined ILoases and Ex-
penses on the business of 1887 was
under Fifty per cent, (307).

Builermaker's Rolls—Small Set—3$75. 33 h. p. Return Tubular Boiler.
lll:m(-:r andd .\!i:t.(chcr--{; sctl .i'ccd rolls— 50 h. p. Return Tubular Boiler.

Shimer h?‘“" 3 pood maciine. i 25 h. p. Retum Tubular Boiler.
Blind Slat “Tenoning Machine. ' 20 h. p. Returm Tubular Boiler.
20-inch Poney Plancr— McKechnic make. '

MacGregor, Gourlay & Co. Champion gines,
Plancr and Matcher, with moulding | 50 h. p. Automatic Cut-off Enginc.
attachment ; few months in use. i| 40 h.p. Slide Valve Enginc.
24-inch Double Surfacer—Hamilton “Tool 35 h. p. Watcrous Eninc.

Co. make. 30 h. p. Slide Valve Engine.

Power Mortice §1nclnnc. . 25 h. p. Slide Valve Enginc.
70 h. p. Retun Tubular Boiler. ! . .
6o h, p. Retum Tubular Boiler. : 20 h. p. S':dC Valve Engine.
35 h. p. Return Tubular Boiler. 15 h. p. Slide Valve Enginc,
A great many second-hand Boilers, all thoroughly tested, and complete with all mountings, from
5o H. I'. down; also second-hand Planer and Matcher, Monlding Machine and other
Wood-working Machines. For prirticulars address

75 h. p. Brown Automatic Cut-off En-

P ATEINTS

Obtained in Canida, United States, Great Britain and all Foreign Countriss.
TRADE MARKS, DESICNS AND COPYRICHTS RECISTERED.

LExaminations and Reports as to validity, Scarches made.  Infringements investigated.
tments and A;,mnums drawn, Advice on Patent Laws, ete,

FETHERSTONHAUGH & Co.,

Solicitors of Patents and Experts
in PatentCauses

Assign-

CANADIAN BANK oF COMMERCE BLDG.
(Second Floor).

SUBSCRIBED CAPI'TAL, $100,100,
AMOUN'T ON DEPOSIT WITH llll. GOVE R\'Ml..\'l Ol CANADA, $54.724.

SinArex.CampBeLL KCM.G, Paes.
@[’Em {Lieut Govr.uf Gntario)

Joun L.Buatkie E£s0.Vice Paes.

GCRona Chiet Enslneer "AFRASER. Secy. Traas.
Heap Ofrice.2ToroNTO S7.

TORONTO.

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

GEORGIAN FOUNDRY,

MEAFORD, ONT.
C. Barber, - Proprietor.

MANUFPACTURER OP

(weroven CANADIAN TURBINES

The Dest and Cheapest, Alost Reliadle and Eco.
nomical \Waler 1Wheel in the Markel.

Agents for Maritime Provinces : MESSRS. A. Ross
& SoNs, Amherst, Nova Scotia,

Also complete Saw Mill Qutfits and Suppliss.

SAW CARRIACES A SPECIALTY.
Shafting, Hangers, Pulleys and Gearing.
A large list of General Patterns.

ROBIN & SADLER,

MANUFACTURERS OF

EATHER BELTING

129 Bay St,

TORONTO

2618, 2620 and 2522 Notre Dame St.,

MONTREAL

<Au 8|z‘s DeESiip Naunuiowms Surranee | con““
KEPT : BELTING
© ALL QUR
iN STOCK. "BELTING RUBBER
. MADEWITH
— SHORT LAPS BELTING
- frie o
A ION —
. OF THE HIDE AS
" SHOWN WITHKIN . LACE LEATHER
FILLED IbULID E LINES:
i AND
PROMPTLY. MILL SUPPLIES.

ELECTRIC LIGHT COMPANIES,
Try our Dynamo Beiting.

ouw LIGHT DOUBLE BELTING, vith no other fastening
than cement, (which is of the hest quality and which we guarantee to hold) will be

found the most satisfactory for DRIVING ROLLS IN FLOUR

GOLDIE & McCULLOCH, Gailt, Ont,

MILLS.
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. [V 8 29 g0 | Selects.. . ... ... L.l 41 00 §3 00 Joist, 4o . . Now 3 e
" wo At . 31 00 | Finccomnon.... . .. .eo cieeii... . 3600 48 00 ! ""< R L 33 + 1 inc S ainch T 17 o0 18 00
" w 3t 3300 | CULINE UP.seneeieinreriereian < 2300 o000 | Jostoakexg. o o0 13 1%, 1% and ainch,........ . 23 00 24 00
“ n 40t044 ft.. 3600 | COMIMON 4\ uuivnivruiianernnnanansnn. B oo ¥5 00  Wallstrips, 2x4. e 10 | Moulding, tinch................ 3t 00 33 00

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,
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