PAGES

MISSING



The Canadian Engineer

WEEKLY
ESTABLISHED 1893
VoL, 15. TORONTO, CANADA, JULY 3rd, 1908 Na.g27
IRRIGATION IN WESTERN CANADA.

The Canadian Engineer

ESTABLISHED 1893
Issued Weekly in the Interests of the

CIVIL, MECHANICAL. STRUCTURAL, ELECTRICAL, MARINE AND
MINING ENGINEER, THE 'SURVEYOR. THE
MANUFACTURER AND ¢ THE
CONTRACTOR.

Editor—E. A. James, B.A. Sc.
Business Managor—JAMES J. SALMOND.

Present Terms of Subscription, payable in advance :

Canada and Great Britain: | United States and other Countries :

9ne Year 3 5 $200 One Year 5 d $2.50
X Months - - 1.25| Six Months - - 1.50
ee Months - 0.75 Taree Months 1.00

ADVERTISEMENT RATES ON APPLICATION.

HMEAD OFFICE: 62 Church Street,
TrrLrpHONE MAIN 7404,

Montreal Office: B 32 Board of Trade Building.
Editorial Representative. Phone M 2797.

Winnipeg office : Room 315, Nanton Building.
Business and Editorial Representative

Address all communications to the Company and not to individuals.
E"‘l’lrth'miz affecting the editorial department should be directed to th.e Editor

and Court Street, Toronto
T. C. Allum, Business and

Phone 8142. G. W. Goodall,

NOTICE TO ADVERTISERS :

M Changes of advertisement copy should reach the Head Office by 10 a.m
onday preceding the date of publication, except the first issue of the month for
which changes of copy should be received at least two weeks prior to publication dat?
Printed at the office of THE MONETARY TIMES PrinTiNG Co., Limited,
ToroNTO, CANADA.

TORONTO, CANADA, JULY 3rd, 1908.
CONTENTS OF THIS ISSUE.

Editorial : 224 Ll Page
Irrigation in Western Canada . ......ocovoieeeeeee 453
o] SUTVEYS, il - semnmitalaagios o s i sleieisiboys TR ccarsid e 453
Gas Journal of Canada . ... ..veeiviirieaeiininees 454

Leading Articles :

Waterworks of South Wales and England ........ 458
Rusting of Steel in CONCIete . ....ovvvenrereeeeeess 462
Electric Power Plant Chicago . .c.coovneescrneeces 463
Riveted "CONNECLIONS '+ ™. s oanis st doorbesioeicmasings. 464
Small Water Supplies . . «eoscevesnssossasnccess 466
Concrete as a Safeguard Against Fire ............ 469
Water Filtration, Edinburgh « . .....coooeneeeees 460
B & VL ON OTS s o s s St T BT s e e e slepa oy s pol e e 470
Repair to 7z-inch Water Main ....... ...c...c-- 478
DEChnical EAUCATION o o s. taoe s oopss ot as asajeieiessioe ties 481
B e DO CK, FLOISE, o s ix sie s sir s saiasih blo oo 8 oatas siolu 182

Correspondence :

Good. Shop Practice . . «..eeserrecererisnenannes 455
BaThage DISpOSAl i« voe i sunstuns spoess s sesseens 455

Orders of Railway Board . . «ov.oveveesdaniieionioee.s 456
Society 1y o s R I TR B SO SRR e L SR 465
Ngineer’s Eabrary: ... 483
Ohstruction News .
arket Conditions .

We have just received the report of the proceedings
of the first Irrigation Convention of Western Canada.
Although the report is many months old it is still of
great interest. Gradually it is dawning on the minds of
Canadians the great development in Western Canada
that irrigation will bring about. The engineer has looked
upon the mountain streams as a source of water power,
arid the hydraulic engineer has considered these streams
as his especial care. In future he will have to divide
with the irrigation engineer.

Irrigation enterprises, private and corporate, now
completed in Western Canada comprise an area equal
to one-quarter of the total irrigated area of the United
States. Yet irrigation in Canada is but in its infancy.
Almost a thousand miles of ditch, which serve over three
million acres of land, is now in operation. The Rockies
contain natural reservoirs, streams and lakes, that
require only the touch of the irrigation engineer to make
them serve the vast semi-arid areas of the Western
plains.

Experiments and investigations have been con-
ducted in other countries as to seepage, suitable grades,
rate of flow, methods of measuring water, etc. The
results of some of these investigations are available and
useful to Canadian engineers, but many are not. Dif-
ferences of climate, soil and service make many of these
investigations of little value to our engineers.

Canadian universities should not neglect the pro-
blems met with in this work. The Faculties of Applied
Sciénce and departments of Physics of our universities
may here find a wide field of usefulness not only in labo-
ratory work, but in connection with investigations that
must be carried on in the field.

The slope of repose is usually taken as 1% to 1,
yet some clays have a flatter slope, and some may even
stand on a steeper slope. The literature on this question
for clays and loams of Western Canada is not very
complete. The question of weirs and weir flow has been
pretty thoroughly discussed, but a satisfactory value,
for coefficients in many of the hydraulic formula used
in calculating discharge, has not been obtained, as, for
instance, a reasonable value of the coefficient of rugosity
in Kutter's formula.

The question of seepage and drainage, although
agricultural problems to a certain degree, are yet ques-
tions with which the irrigation engineer must be thf)r-
oughly familiar. He must allow for the one and prc.)vnde
for the other. The services of the irrigation engineer
will be yearly in more demand in Canada. Our colleges
should be equipped so that they might assist in pre-

paring men for this work.
—-—

CANAL SURVEYS.

The announcement by the Minister of Canals and
Railways that parties were in the field making surveys
for a new Welland Canal has suddenly made the whole
question of water transportation in Canada a subject of
discussion.

A few months ago we expected to learn the policy
of the Government in connection with the Georgian Bay
Canal, but without any declaration of policy on this
route surveys are commenced on the Welland; and it

’
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almost looks as if data were required to estimate the
cost of the improvement of our present system of canals,
and to compare such cost with the cost of the Georgian
Bay Ship Canal. We are told that for the present the
engineers are looking for a possible 20-foot canal from
Lake Erie to Lake Ontario. A canal of this depth
between these lakes would be of little value to Canadian
transportation unless the other canals of the Great Lakes
system were also enlarged. Already there has been spent
on the construction of this system close to one hundred
million dollars, and maintenance entails an annual ex-
penditure of one and three-quarter million. To convert
a 14-foot waterway into a 20-foot would require a dozen
years and perhaps another hundred millions of money,
and is a public work that must not be undertaken without
a most thorough investigation of conditions and possible
requirements of this route in future.

The Georgian Bay Ship Canal if constructed would
doubtless be more expensive, yet it would be more to
the general advantage to Canadian shipping and Cana-
dian trade if we were to have two canal systems con-
necting the upper and lower lakes, even if one of the
systems only had a 14-foot draught.

Neither the building of the Georgian Bay Ship
Canal nor the enlarging of the Great Lakes route should
be launched as the design of some crafty politician.
Car.ada has not always been fortunate in the success of
schemes promoted by politicians. The . Trent Valley
Canal, although being constructed at a reasonable figure,
the engineering features showing good design, and in
some instances unusually high engineering ability, is
yet a most wasteful use of public funds.  Useless as a
national waterway, it is now recognized by two political
parties as a dangerous tool in the hands of the party in
power. Launched and carried forward as a political
scheme it has most lamentably failed.

Any scheme for a Georgian Bay Ship Canal or for
the enlargement of the Welland Canal must be treated
on its merits. The whole matter must be considered
from a business man’s standpoint. The cost of con-
struction is but one item, the annual charges, which will
not diminish, but increase, must not be under-estimated,
nor must the advantages of water transportation be over-
estimated. The engineering features of these schemes
are not difficult. The engineering profession is always
pleased when large construction works are successfully
under way, but every time that engineers lend their aid
to the launching of unwise ventures and speculative
projects they not only injure their own professional
reputation, but that of their colleagues. Let the question
be thoroughly studied, let our Commissions investigate
and report before the error has been made—not after.

— ewo——

THE GAS JOURNAL OF CANADA.

Among the newest of our exchanges is the ‘‘Gas
Journal of Canada,”” a monthly publication issued by
the Gas Journal Publishing Company, of Toronto, Ont.
As a Canadian journal appealing to those interested in
gas as a source of light, heat and power it will have a
field all its own. tI is to be wondered at that this great
Canadian industry has been so long without a journal
devoted solely to its welfare. In this industry, as in
every other, new methods and appliances are continually
being brought forward, while the old and long-used are
being perfected. With this feature of the industry the
“Journal” will especially deal. The news side will not
be forgotten, but great attention will be given to the
progress of the industry and allied interests.

Simultaneous with the organization of the Canadian
Gas Association the ‘“Gas Journal’’ appears; working
together they should be able to do much to improve con-
ditions in the industry which they represent.

EDITORIAL NOTES.

Western Canada sometimes forgets that down by
the eastern sea we have an independent Engineering
Society. The Nova Scotia Society of Engineers have
just concluded their second annual meeting, and their
annual report indicates that this year was a successful
one. The membership stands at 134, and with a cash
balance of almost three hundred dollars the young
society commences another year with bright prospects:
During the coming year the matter of establishing
rooms will likely engage the attention of the members:
Permanent headquarters may be secured together with
other scientific bodies having headquarters in Halifax.

-

TO OUR READERS.

If you are coming to Toronto, Montreal or Winnipeg and
wish to have your mail forwarded the offices of the Canadian
Engineer are at your disposal. Have it addressed to our
offices and we will take care of it until you call or ask to have
it re-directed.
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CORRESP

ONDENCGCE

[This department is a meeting-place for ideas. If you
have any suggestions as to new methods or successful
methods, iet us hear from you. You may not be accustomed
to write for publication, but do not hesitate. It is ideas
we want. Your suggestion will help another. Ed.]

COOD SHOP PRACTICE.

Sir,—In reply to the letter from ‘“Enquirer’” in your issue
of June 26th in reference to the punching of tube holes in
boiler heads. For your enquirer’s information I wish to say
that it is not only not good practice to punch the tube holes,
but it is exceedingly bad practice to do so. This practice was
inaugurated many years ago in the United States for the pur-
pose of cheapening or lessening the cost of the manufacturer.
Large punching machines were made for punching tube
holes. It had a very detrimental effect on the boiler heads,
buckling and bending exceedingly. Then the tube holes were
out of round on account of this buckling and bending, and
the heads would afterwards have to be straightened and the
holes reamed out, and the cost would be practically about the
same as if the holes had been bored or drilled in the first
place. It is not only bad practice to punch the tube holes, but
it is bad practice to punch any of the holes in the boiler plates
and in first-class shops very little punching is done in any
part of the steam boilers, and particularly for high pressure.

It is after 42 years practical experience in boilermaking
and boiler-building that I have arrived at this conclusion.

Yours truly,
Polson Iron Works, Limited,
JOHN J. MAIN,
Vice-President and Manager.
Toronto, June 25th, 1908.

——-

COOD SHOP PRACTICE.

—

Sir,—In reply to inquiry as to whether “‘it-is considered
good shop practice to punch the tube holes in the boiler
heads,” etc., I would say it is not good practice to punch the
holes in any boiler heads unless sufficient metal is left for
reaming out all that in which the particles have been dis-
turbed by the punching. If this amount has been left it is
quite allowable in sheets up to say 5-16-inch thick for small
tubes to punch the holes as a first operation provided again
the punch and die are in first-class condition, and the punch-
ing in no way distorts the metal by bending, etc., the bridges
between the tubes. The amount of metal necessary to leave
for reaming depends entirely on the condition and sizes of the
punch and die. The metal found by careful observation and
‘est to be disturbed by punching in a s-16-inch sheet extends
vhen punches and dies are in first-class order to 1-32-inch
dutside the edge of die, therefore not less than 3-32-inch
should be left all round for reaming or for a two-inch tube the
hole punched should not be greater than 1 13-16-inch. Tt will
be seen, however, that the above shows dependence on several
conditions and unless the very greatest care and conscientious
Practice is exercised in keeping up the tools to first-class con-
dition it would not be good shop practice to punch the tube
holes as above described.- The question may, however, be
answered by saying that where good shop practice is followed
in care and maintenance of tools the punching as above may
be classed as safe practice but where tools are not kept up it
Wwould not be safe practice.

]

Toronto, June 23rd, 1908.
S Al 5

CARBACE DISPOSAL.

Sir,—The matter of garbage destruction is a live one in
every city. Seattle has experimented with the question for
some time, and thinking that your readers might be inter-
ested in our experiences I send you a few observations on this
matser.

The burner which we have cost something in excess of
$50,000. It is burning 6o tons of garbage at the present
time. The trouble is that our city engineer, Mr. Thompson,
{whom I consider to be a man of absolute honesty and great
ability in certain lines, (though not in the garbage burning
line), insisted that the burner would burn, without fuel, 60
tons a day at a cost of not to exceed 35 cents per, ton. Upon
this statement he and the then mayor succeeded in forcing on
the city this Meldrum Burner. The lowest cost at which
they have yet been able to burn garbage has been 79 cents
per ton. The crew was put on, I believe, as employees of
the street department, the superintendent being paid but $8s5
per month (and having already served notice to quit, unless
he is raised to $125). The work has constantly been in charge
of the assistant city engineer, who has been paid a large
salary, but whose salary is not charged against the expense
of the crematory. It is reasonable to say that it will cost
$1 per ton to burn garbage of this class which is at-present
being burned in the crematory. It is located in .a district
which is being fed from the retail store district of the city,
largely, and from my observation the forenoon garbage is
05 per cent. dry goods, boxes and paper. None of the city’s
heavy garbage goes into it at present. It requires a large
crew of men—I believe six stokers all the time, a foreman and
some sorters. The way they are doing it is to take the morn-
ing garbage, where it is put out in large piles to offend the
public, sort it over and pick out the wood and fuel. Then in
the afternoon, when the wetter garbage comes on, the fuel in
the morning collection is used to make the afternoon fire. It
was necessary to dump the grates several times in the course '
of a day’s burning, necessitating the going out of the fires
in those particular cells.

While I personally know little of garbage burners, save
what I have read, it must be apparent to anyone that, as a
source of steam supply, they are valuable only for what they
will produce at the minimum heat of the burners. This, of
course, is liable to become very low under a supply of wet
garbage.

My own objection to the Meldrum Burner in the first
place was based upon the failure at Sacramento, at California,
which was complete, it having been found necessary to install
oil burners in the furnaces, and I am informed that they have
proved worthless.

I am satisfied that, if this burner which we have were to
be placed in a position where it became necessary to handle
the average city garbage, it would not burn at all without
fuel. I have just returned from Spokane, where they are
running a Decarrie plant, and installing another. They are
burning there at a cost of less than 20 cents a ton. They have
a 4o-ton burner, which has been in use about six years. They
start in the morning with a little fuel and from then on it is
self-burning, and the 20 cents includes the cost of the fuel.
It possesses the great advantage that all garbage is dumped
through a trap door immediately into the burners, and there
is no nuisance of a garbage pile, which must always accom-
pany the Meldrum. While I am not seeking to advance any
particular burner, it appears to me that this is one great ad-
vantage. The ash-heap surrounding the Spokane burner for
six years’ continuous service is to-day less than the ash
heaps surrounding ours for three months’ service. The
Spokane people tell me that it is impracticable to figure upon
any garbage burner as a source of steam supply, by reason of
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the extreme fluctuation of heat caused by the wet garbage,
and this, it seems, must be apparent to any of us.

I wish it distinctly understood that I do not dispute the
fact that the Meldrum burner here does not burn 60 tons of
garbage per day, but I have always insisted that the -same
thing could be done with parlor matches and enough ground,
.if expense did not enter into the consideration. The trouble
with the Meldrum burner is the extreme cost of operation.

If a cabbage is delivered at the burner here, no pretense
is made of burning it. It is placed either on top of the
furnaces or in the sun to dry out for weeks, before put in.
In order to get through with a given amount of garbage, the
suspension over the grates must be so short that nothing but
highly inflammable materials can be put through. e

Any further information I can give you I will be glad to

furnish. Yours very truly,
HuCriGall.
e S
ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadian Engineer
for a small fee.

4850—]June 10—Authorizing the Silica Brick & Lime Co.
to construct trestle over the right of way and line of railway
of the Esquimalt & Nanaimo Railway at a point 474 feet east
of the 7th mile post from Victoria station, B.C.

4851—June 16—Approving location of C.P.R. Virden-
McAuley branch, mileage 5 to 16.s5.

4852—June 16—Authorizing the C.P.R. to construct a
branch line or spur from a point of its main line, on Lot 71,
Concession 2, N.D.R., at mileage 28.84, thence in a north-
westerly direction across Lot 70, Concession 2, north, across
road allowance between Concessions 2 and 3, and across Lots
70 and 69, Concession 3, north, to a point on Lot 68, Conces-
sion 3, N.D.R., County of Bruce, Township of Brant.

4853—June 16—Granting leave to R. A. Darling, of
Sheho, Sask., to erect, place and maintain his telephone wires
across the tracks of the C.P.R. at a point on north line of
Section 9, Township 30, Range o9, west of second meridian.

4854—June 11—Authorizing the C.P.R. to open for the
carriage of traffic its Sudbury-Kleinburg branch from mile-
age 92.5, at Bala, to mileage 127.5, at Parry Sound, and
from mileage 180, at French River, to mileage 226 at Rom-
ford.

4855—June 11—Authorizing the C.P.R. 1o open for the
«carriage of traffic that portion of is Sudbury-Kleinburg
branch from mileage 127.5 at Parry Sound to mileage 189 at
French River.

4856—June 2—Authorizing the C.P.R. to construct spur
to the premises of the Sherwin-Williams Paint Company in the
city of Montreal, P.Q.

4857—June 2—Authorizing the C.P.R. to construct a
branch line from its South Bank branch on St. Patrick
Street, across the same, and along Atwater Avenue to a point
of connection with the private siding of the Sherwin-Williams
Paint Company.
. 4858—June 17—Approving by-law of the New Brunswick
Southern Railway for the carriage of traffic on its lines of
railway.

4850—June 16—Amending Order of the Board No. 4752,
dated the 14th of May, 1908, so as to provide for the installa-
tion and operation by the National Transcontinental Railway
©of home signals where the same crosses the C.P.R. (N.B. So.
Ry.) near Theriault Street North, County of Madawa.ka,
N, 'B;

4806—June 16—Granting leave to the National Trans-
-continental Railway to cross with ifs line of railway the sev-
-eral existing' highways, between mileage 190 and 241 of the
said railway, and within Townships 10 and 11, Ranges 3 to
13, east of the princ. meridian, in the municipality of Spring-
field and Whitemouth, Province of Manitoba.

4861—June 16—Authorizing the Montreal Street Railway
‘Company to operate its cars over the tracks of the C.P.R. at
the intersection of Papineau Avenue, Montreal, P.Q.

4862—June 2—Authorizing the C.N.Q. Ry. to cross with
its line of tracks the tracks of the C.P.R. east of Lorette, at

a point on Lot No. 2375 in the parish of St. Sauveur, P. Q.
between mileage o and 1 of the Q. Lake St. John Railway
Junction Spur.

4863—June 2—Granting leave to the Ontario Power Co. of
Niagara Falls to erect, place and maintain its electric wires
across the track of the G.T.R. near the town of Welland,
Ontario.

4864—June 16—Amending Order of the Board No. 4667,
dated the 16th of April, 1908, authorizing the C.P.R. to con-
struct its railway across the road allowance on its Pheasant
Hills’ branch at mileage 423.0, by striking out the figure
24"’ in the first line of page 5 of the said order, and insert-
ing in lieu thereof the figure ¢8.”

4865—June 2—Ordering the C.P.R. to remove the barbed-
wire or other obstruction placed across or in the vicinity of
the crossing over the Atlantic and North-Western Division of
its railway connecting Crescent Avenue and Fenwick Avenue
in the town of Montreal West, P.Q.

4866—June 16—Directing the Montreal Terminal Railway
Company to file its standard freight and passenger tariffs for
the approval of the Board, within thirty days of the date of
this Order.

4867—]June 17—Authorizing the C.P.R. to construct
bridge No. 2013 on the Soo branch of the Lake Superior
Division of its line.

4868—June 17—Authorizing the York & Carleton Tele-
phone Company to erect, place, and maintain teléphone wires
across the right of way and tracks of the C.P.R. at Green
Road in the County of Carleton, Province of New Brunswick.

4869—June 17—Authorizing the York & Carleton Tele-
phone Company to erect, place, and maintain telephone wires
across the right of way and tracks of the C.P.R. at Debec,
in the County of Carleton, N.B.

4870—June 17—Authorizing the York & Carleton Tele-
phone Company to erect, place, and maintain telephone wires
across fthe right of way and tracks of the C.P.R. at Hodgsden,
in the County of Carleton, N.B.

4871—June 17—Authorizing the C.P.R. to re-construct
bridge No. 2.28 on the Woodstock section of the Atlantic
division of its railway.

4872 June 17—Authorizing the C.P.R. to re-construct
bridge No. 53.7 on the Gibson branch of the Atlantic division
of its railway. ) :

4873—June 17—Authorizing the C.P.R. to re-construct
bridge No. 54.0 on the Woodstock section of the Atlantic
division of its railway.

4874—June 17—Authorizing the C.P.R. to construct
bridge No. 47.9 on the E. & N. section of the Pac'fic division
of its line of railway.

4875—June 17—Authorizing the C.P.R. to construct
bridge No. 33.02 on the Nomininque extension of the Easter?
Division of its line of railway. !

4876—June 17—Authorizing the C.P.R. to construct
bridge No. 87.62 on the Soo branch of its Lake Superior line
of railway. :

4877—June 17—Authorizing the C.P.R. to construct
bridge No. 53.7 on the Woodstock section of its line of rail-
way.

4878—June 17—Authorizing the C.P.R. to re-construct
bridge No. ror.z of the Swift Current Section of its line of
railway.

4879—June 17—Authorizing the C.N.Q. Ry. to take part
of Lot No. 448, in the parish of St. Stanislas, County Of
Champlain, Province of Quebec.

4880—June 17—Amending Order of the Board No. 476_6:
dated the 27th of May, 1908, by extending the time within
which to instal the electric bell at the crossing of the C.P.R.
at Dorchester Street, Quebec, P.Q., from the 1st of June to
1st of July, 1908.

4881—June 12—Authorizing the corporation of the village
of Papineauville, County of Labelle, Province of Quebec, t0
construct a street across the tracks of the C.P.R. between
Papineau Avenue, No. 122, of the Cadastre of the parish of
Ste. Angelique, and Lots 103, 08, and g9 of the sai? Cadastre.

4882—TJune 17—Approving location of the Brandon, Sas-
katchewan & Hudson Bay Railway Company’s station in the
City of Brandon, Man.
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4883—June 17—Dismissing complaint of J. A. Charette,
M.S., Mayor of Notre Dame des Neiges, against the Mont-
real, Park & Island Railway regarding failure of the said
company to file its Standard Passenger Tariffs.

4884—June 17—Ordering the re-classification of military
freight tariffs with reference to field guns, ambulances, and
projectiles for artillery; classification to be published in a
separate supplement to the Canadian Classification NOEETa:
to take effect not later than July 1s5th, 1908.

4883-—June 18—Approving location of the Quinze &
Blanche River Railway Company through part of the Town-
ship of Guigues, in the Province of Quebec, across Quinze
River, through the adjoining Indian Reserve, Township of
Nedelec, and through the Townships of Casey, Harley and
Dyment, Province of Ontario, to New Liskeard, covering
mileage of 18.77; also rescinding Order of the Board No.
4782, dated the 2nd of June, 1908, approving location of
Quinze & Blanche River Railway.

4886—June 16—Ordering the C.P.R. Company to give

- the British Columbia Sugar Refining Company the same rate

on sugar from Vancouver to Portage la Prairie as it gives
from Montreal to Portage la Prairie, and the same rate from

Vancouver to Winnipeg as it gives from Montreal to Brandon,
and the same rate from Vancouver to Brandon as it gives
from Montreal to Winnipeg.

4887—June 18—Authorizing the C.P.R. to construct and
operate a branch line in the city of Calgary, Alta., com-
mencing from a point on the southerly boundary of the station
grounds, thence in a south-easterly direction across 1oth
Avenue, 6th Street West, and Lots 1, 2, 3, 4, and 5, block 68,
Calgary to a lane between 1oth and 11th Avenues, thence in
an easterly direction along said lane and across s5th Street
West, 4th St. West, and 2nd Street West to a point 100 feet
westerly from the westerly limit of 1st Street West.

® 4888—June 18—Granting leave to the G.T.P. Ry. to
operate that portion of its line from a point opposite Saska-
toon, Sask., to Scott, Sask., a distance of about 115 miles,
for the purpose of moving a party of settlers between the said
Points. ‘

~ 4889—June 17—Directing the C.P.R. to install interlock-
ing plant with derails where its railway crosses the tracks of
the G.T.R. in the village of Lennoxville, P.Q., as per Order
of the Board No. 4754, dated the 12th of May, 1908, also re-
scinding Order of the Board No. 4633, dated the 15th of
April, 1908, authorizing the C.P.R. and G.T.R. to operate
their trains over this crossing without being brought to a
Stop.

] 4890—March 17—Granting leave to the corporation of the
city of Peterborough to construct, at its own expense, a high-
way as a continuation of George Street in the city of Peter-
-bol'ough, across the lands and track of the main line of the
8th district of the G.T.R. '

4891—Juné 19—Directing the C.P.R. to construct and
Maintain a suitable crossing where its line intersects the road
allowance between Ranges 15 and 16, Township 18, west 2nd
Mmeridian, Saskatchewan.

48092—June g—Granting leave to the Malahide & Bayham
Telephone Co-operative Association, Limited, to erect, place
and maintain its wires across the track of the C.P.R. in the
Village of Eden, Township of Bayham, Ontario.

4803—June o—Granting leave to the Provincial Light,
Heat & Power Company to erect, place and maintain a 44,-
000 volt transmission line over the right of way of the Mont-
real, Park & fsland Railway at a point one-half mile east of
the Rockfield station of the G.T.R., Province of Quebec.

48094—June 10—Granting leave to the Western Canada
Cement & Coal Company to erect, place and maintain tele-
bhone wires across the tracks of the C.P.R. at Exshaw, Alta.

4803 to 4901 (inclusive)—June 19—Authorizing the Bell
Telephone Company to cross with its telephone wires the
tracks of the Grand Trunk and Canadian Pacific Railways at
Various points in Ontario.

4805 to 4901 (inclusive)—June 19—Authorizing the Bell
four months of date of Order, an electric bell with automatic
Cut-off, at the intersection of the G.T.R. with Main Street,
FOl'est, Ontario.

4003—June 19—Authorizing the Bell Telephone Company
to cross with its wires the tracks of the G.T.R. at Queen Stt
West, Ottawa, Ontario.

4904—June 23—Authorizing the C.P.R. to construct
bridge over the Old Man River on the Western Division of
its line of railway.

4905—June 23—Authorizing the New Brunswick Tele-
phone Company to erect its wires across the tracks of the
C.P.R. at Green Road, County of Carleton, N.B.

4906—June 23—Authorizing the C.P.R. to reconstruct
bridge No. 3.8 on its Moose Jaw section.

4907—June 23rd—Authorizing the New Brunswick Tele-
phone Company to cross with its wires the tracks of the

C.P.R. at road one and a quarter miles north-west of Siegas,
Ni+B!

4008—June 23—Authorizing the C.P.R. to open for the
carriage of passenger traffic that portion of its Pheasant
Hills branch between Saskatoon & Lanigan, 17.9 miles.

4900 — June 23—Authorizing the C.P.R. and C.N.R. to
operate their trains over crossing near Lachevrotiere, PO
without being brought to a stop.

4910—June 24—Authorizing the C.P.R. to construct a
spur. to the premises of the Western Canada Cement & Coal
Company, Mitford, Alta.

4911—June 23—Authorizing the C.P.R. to put into opera-
tion the interlocking plant installed upon the Lachine Canal
Bridge, near Highlands, P.Q.

4912—June 4—Authorizing the G.T.R. to take certain
lands at Jordan station, Ont., for the purpose of enlarging
station grounds at that point.

4013—June 24—Authorizing the Ontario Power Company
of Niagara Falls, Ontario, to erect, place and maintain its
transmission line across the track of the M.C.R.R. west of
its distributing station in the Township of Stamford, Ont.

4014—June 24-—Authorizing the Ontario Power Company
of Niagara Falls, Ontario, to erect, place and maintain its
transmission line across the land and tracks of the M.C.R.R.
between Concessions 6 and 7, Lot 23, Township of Crowland,
Ontario. ;

4015—June 24th—Authorizing the Ontario Power Com-
pany of Niagara Falls, Ontario, to erect, place and maintain
its transmission line across line and track of the M.C.R.R.
between Lots 22 and 23, Concession 6, Township of Crow-
land, Ont.

4016—June 24—Authorizing the city of Brantford, Ont.,
to lay an 8-inch water main, or pipe, under the tracks of the
G.T.R. at Jex Street.

4017—June 24—Authorizing the C.P.R. to construct spur
to and into the premises of Manassah-Webber, Didsbury,
Alta.

4918—June 24—Authorizing the C.P.R. o construct a
spur to and into the premises of the Great West Coal Com-
Pany, Limited, on north-east quarter of Section 20, in Roche
Percee, Sask.

4010—June 24—Authorizing the C.P.R. to construct spur
to and into the premises of Shearer, Brown & Wills, Mont-
real, P.Q., cancelling Order No. 4847, June 2nd, 1908.

4020—June 2—Authorizing the Georgian Bay & Seaboard
Railway to cross the tracks of the Lindsay, Bobcaygeon &
Pontypool Railway in the town of Lindsay, Ontario.

el

The securing of suitable material and suitable construc-
tion for culverts and waterways has always been a difficult
question. The Winnipeg Metal Culvert Company, Merchants
Rank Building, Winnipeg, offer as a solution their corrugated
galvanized metal culverts. These culverts have been in use
for fourteen years in the United States, but it is only recently
that they have been introduced into Canada. Long use has
demonstrated that they will not rust, crack, break or burn.
In price they vary from $1.25 per foot for 12-inch culverts
to $8.90 per foot for 72-inch. There is a minimum amount of
work in handling them,—they are shipped already for plac-
ing ; they can be hauled like saw logs. All the work required,
is to dig a trench, place culverts, and cover with earth.
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THE WATERWORKS OF SOUTH WALES AND

THE WEST OF ENGLAND.

The source of the water supply of South Wales and the
West of England is really the south-west wind that blows
over that area for a large portion of the year. It arrives
on the coasts of the counties of South Wales, and of
Somerset, Cornwall, Devon and Dorset in the West of Eng-
land after traversing a large extent of sea, from which it
has absorbed a large quantity of moisture, It also arrived
usually at a moderately high temperature. It is the warm
wind of the district, very much as the ‘“Chinook” is of
Western Canada. It will be remembered that the capacity
of atmospheric air for absorbing moisture varies with the
temperature, increasing very rapidly with increased tem-
perature. Thus, at 4o degs. each cubic foot of air can
absorb three grains of moisture; at 6o degs. it is able to
absorb six grains; at 8o degs. eleven grains. On the
arrival of the south-west wind on the coast it commences to
get rid of its moisture, and it is very instructive to note the
way in which the rainfall of the district follows the course
of the wind and the elevation of the country. Mr. R. H.
Wyrill, the Swansea waterworks engineer, has traced the
effect of the rise of the country in the path of the wind in
a very interesting manner. At Swansea the average annual
rainfall is 40 inches; at Morriston, a little higher up, a
suburb of Swansea, it is 45 inches; at Ystalyfera, some miles
inland and at a considerably higher elevation, the average
annual rainfall is 62 inches. Still higher, at Nantyrwydd, it
is 75.15 inches; at Bwlch it is 112.9 inches. From  this
point, which is the highest in the watershed, the rainfall
begins to decrease. At the Cray reservoir, No. 1, of the
Swansea waterworks, it is 73.69 inches; at Cray No. 2 it is
71.78 inches; at Maescarnog it is 68.11 inches; at Brecon
it is 48.5 inches, and at Heteford it is only 30.0 inches. It
should be explained that in going to the places named above
we are receding from the coast at Swansea. We are
ascending until we reach what is called the pass or saddle
of the Bwlch, and then we begin to descend, still receding
from Swansea, and gradually descending until we reach the
comparatively low-lying land of Hereford.

The writer has given the above figures, as it appears to
him to illustrate the matter so well. The moisture-charged
south-west winds meet the hills in their track and become
cooled by contact with them, the heat of the air being
abstracted by the colder ground of the high lands, and the
winds are gradually cooled, and are made to deliver up more
and more of the moisture they have carried. After passing
the highest elevation, where presumably they have been
cooled to the greatest extent, they hegin to get warmer,
owing to the sheltering action of the mountains over which
they have passed, and also having been so largely deprived
of their moisture in their passage over the highest portions
of the mountains they have not as much to part with, and
hence the deposit becomes less and less, and with it the
rainfall. The same thing rules pretty well upon every part
of the coast, and the whole configuration of the coasts of
South Wales, of Somerset, Devon and Cornwall, though
varying very much from point to point, -has a great simi-
larity. The mountains of South. Wales are very much higher,
and extend very much farther back than the hills of Somer-
set and Devon, but there is the same action going on. The
hills -of Somerset and Devon trap the moisture of the south-
west winds, just as the mountains of South Wales do. The
hills of Somerset and Devon, however, not extending so far
back as the mountains of South Wales, the south-west winds
are able to pass over them without the same deposit of
moisture as rules in South Wales, and hence- the gathering
grounds. for the cities and towns of the western English
counties and those a little inland are not as good as those
for the Welsh towns. So much so is this, in fact that one
of the largest cities of the Midland counties, Birmingham,
has brought its water from the Welsh mountains, just at

the back of the district mentioned, the Bwlch, where the:
rainfall is so great. . g

|'minimum. The

Methods of COIIecting the Water for the Towns.

There are two methods employed, both in South Wales
and in the Western English counties, for collecting" the water
by making use of the springs that are formed in the higher
grounds, and sometimes  in the lower grounds, and by
damming up one or more valleys and collecting the whole
of the water which falls upon the hills opening on to the
gorge that is dammed, and thereby creatihg a’ reservoir.
For the reservoirs of Bath springs are almost entirely used,
and for -the earlier reservoirs of Cardiff springs were also
largely employed. In the high lands above Bath there are
two sets of springs, one set at a high level, and another at
a considerably lower level. The surface of the ground in
the neighborhood of Bath is largely covered by the Oolite
formation, the Bath stone, for which the district is famous,
and of which large quantities are employed in building.
The Oolite formation is an exceedingly porous rock. It is
stated by geologists to have been formed by the action of
marine animals, who lived in enormous numbers, myriads,
and who dies on the spot, and it is their carcasses which g0
to form the porous mass. On the high ground around Bath,
under the Oolite formation, is a layer of the substance
known as fuller’s earth, which is able to arrest the water
which is deposited on it in rainy seasons for a certain time,
but is not able to retain it permanently. Some distance
below the fuller’s earth is the lias formation, a close and
almost impervious clay, which retains a very large portion
of the water that descends to it from the higher ground. In
rainy weather the water descending upon the downs around
Bath is first arrested by the fuller’s earth formation, and the
springs which rise from that are then very prolific for a
short time. Shortly afterwards the fuller’s earth allows the
bulk of the water to pass onwards, and it is trapped by the
lias clay lower down. Instances of the difference in the
delivery of water from the higher springs will be int®r-
esting. One of the springs on one of the higher downs,
immediately after rainy weather, will deliver as much as
1,000,000 gallons per day, and shortly afterwards will only
deliver about 7,000 gallons per day. Another spring on the
high downs varies from 230,000 to 300,000 gallons per day.
The lower springs also vary in the quantity of water they
deliver, but they are very much more reliable and very much
more uniform than the higher springs. They can practically
always be depended upon for a certain 'quantity, except in
dry seasons. .

In the neighborhood of Bath, however, the variability in
the rainfall has obliged the corporation to establish reser-
Voirs, ‘which are really what their name implies, and not
what the other class of reservoir really is, a gathering tank.
The Bath Corporation have two or three reservoirs, one in
particular having a capacity of 51,000,000 gallons, and occu-
pying a water area of nine acres, but it is only drawn upon
when the springs fail.

Another perhaps interesting point in connection with
the distribution of water to consumers in Bath and its neigh-
borhood is the fact that for several of the districts supplied
the water has to be pumped to distributing tanks. The city
of Bath and its suburbs occupies a somewhat peculiar posi-
tion, from the point of view of the waterworks engineer.
The city of Bristol occupies a somewhat similar position.
The business portion of the city occupies the lower ground
in the neighborhood of the river, but the residential portion
and some of the limited manufacturing portion in Bath has
climbed up through the many valleys opening out of the
main valley through which the river passes and right up on
to the down above, which are from 500 to 700 feet above
sea level. The storage tanks into which the springs deliver
are generally a long way below the elevation of the higher
parts of. the suburbs, and, therefore, the water from so{ne
of the springs is pumped to what are practically service
tanks, at sufficient elevation to supply the districts at the
high elevations by gravity.

The total yield of the springs from which the Cor-
poration obtain their supply ranges from 1,500,000 gallons
per day as a maximum to 1,116,000 gallons per day as 2
‘average daily  consumption is about
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1,500,000 gallons, or 21.71 gallons per head per day. The
reason for the reservoir of 51,000,000 gallons mentioned
above and the smaller reservoirs will be apparent when it is
remembered that dry seasons sometimes come’'two or three
together. The consumption per head, 21.71 gallons per
day, includes water used for trade purposes. The writer
understands that the average consumption for domestic
purposes is about 20 gallons per head per day. Bath is not
A m.anufacturing town, though there are a few manufacturers
in it, and, therefore, the trade consumption is small, the
only trade consumption of any consequence being for
hydraulic lifts, of which there are fairly large numbers,
considering the size of the town.

The writer is indebted to Mr. Jules Dent Young, the
waterworks engineer of Bath, for the information with refer-
ence to the Bath supply.

One point that may be noted with reference to the Bath
water supply is, it is very hard. Naturally, its passage over
the limestone formation brings this about. No filters are
employed, the earth through which the springs percolate
acting as filters, and very efficient ones.

Cardiff Waterworks.

The development of the waterworks supplying Cardiff
and the district is exceedingly interesting. For a number
Of. years Cardiff grew almost as quickly as so many Cana-
dfan and American towns have. From the time when it was
discovered that the coal in the Welsh hills had such a high
commercial value, the expansion of the town went on by
leaps and bounds. Every census found its population at
least doubled. The coal within a certain radius of Cardiff
was quickly leased on royalty, and, as a large portion of
the mineral rites belonged to the Marquis of Bute, who was
largely instrumental in the development of Cardiff itself,
there was a clause in all the mineral leases issued by the
Bute estate office, obliging the lessees to ship a certain pro-
portion of their coal at Cardiff. The Cardiff docks were the
earliest of any consequence in the district, and they were
added to gradually from time to time; and their existence
also tended to draw the coal from the other collieries, of
which the Marquis of Bute was not the lessor, and hence
the development of Cardiff. In the early days of Cardiff the
water was obtained very largely from springs. The suc-
cessive Acts of Parliament which were obtained by the
Cardiff Corporation and the company which floated them
enumerate the acquisition of the right to impound the water
of the different rivers emptying themselves at Cardiff and
of a large number of streams, springs, etc., which found
their way into the rivers. The springs from which the early
Supply was obtained were in the neighborhood of the River
Ely, and the supply was obtained by building culverts of
brickwork, with open joints on the top and sides, through
which the water percolated into the culverts from the springé
and from the natural drainage of the ground. The water
ran through the culverts into a pump well, from which it
was pumped to a reservoir a little above the town, from
which again it supplied the town by gravitation. These
Springs are still available for the supply of the- town if
fequired, and they furnish about 1,500,000 gallons per day
in wet weather and 800,000 gallons per day in very dry
weather. The water from these springs, however, is very
hard. Tater on, as the town extended, reservoirs were con-
S.tructed a little farther out and at a little bit higher eleva-
tion, and this went on for some years, unil it being ap-
Parent that the extension of the town might go on almost

_indefinitely, and it being also apparent that other towns in

the Midlands and elsewhere were looking to the Welsh
Mountains for possible supplies of water, it was determined
by the Cardiff Corporation to secure Parliamentary powers,
giving them a sufficient supply for practically all time. For
that purpose powers were taken to construct three reservoirs,
one ahove the other, in the neighborhood of what are known
s the Brecon Brecons, and in the area from which the prin-
cipal rivers draining Glamorganshire and Monmouthshire
ta.ke'their rise. The upper reservoir is thirty-five miles
distant from Cardiff, and the fall is such that if the bal-

_ancing reservoirs mentioned below were not supplied the

pressure at which the water would arrive in Cardiff would
be very high. The highest is the Beacons reservoir, which
has a capacity of 345,000,000 gallons, the top water area
being nearly fifty-two acres, and the top ‘water level being
1,340 feet above Ordnance Datum. The depth of water in
the reservoir when full is fifty-two feet.

The second reservoir, known as the Cantreff, has a
capacity of 323,000,000 gallons, its top water area measures
forty-four acres, and the top water level is 1,073 feet above
Ordnance Datum, and the depth of water when full is
seventy-three feet.

The third reservoir, which has not yet been constructed,
but for which powers have been obtained, will have a
capacity of 906,000,000 gallons; its top water area will
cover one hundred acres; the top water level will be 840
feet above Ordnance Datum, and the depth when full will
be sixty-five feet.

It is, perhaps, interesting “to mnote that it was found
impossible to construct the Cantreff reservoir, the first of
the three to be taken in hand by contract. Two con-
tractors failed to complete, and it was finally constructed
under the direct supervision of the engineer, the total time
occupied being six and a half years. The Beacons reservoir,
the second to be carried out, was constructed under the
direct supervision of the engineer, and it occupied about
four years in construction.

The Corporation of Cardiff have to allow 7,750,000
gallons per day compensation water to riparian owners and
tenants on the River Taff and its numerous tributaries.
The water from the three upper reservoirs is delivered to
the reservoir at Llanishen, which is just outside, and prac-
tically a suburb of Cardiff, by conduits, with balancing
reservoirs, to be described below, on the way. There are
three balancing reservoirs, as they are called, roughly
dividing the fall between the Cantreff reservoir and the
Ilanishen reservoir into four sections. The balancing
reservoirs have a capacity of 500,000 gallons, and the top
water levels are respectively 782 feet, 505 feet and 330 feet
above Ordnance Datum. The delivery pipe from the Cantreff
reservoir to the first balancing reservoir is 24 inches in
diameter, from there to the last balancing reservoir it is
29 inches in diameter, and from the lowest balancing reser-
voir to the Llanishen reservoir, the reservoir supplying the
city and district, it is 24 inches again. The pipes were
designed for a capacity of 12,000,000 gallons per day, but
owing to incrustation they will now only deliver 9,000,000
gallons per day. There are the usual scour pipes, air valves,
regulating valves at different points. ‘

The arrangement of the balancing
follows: The water runs from Cantreff reservoir into the
first balancing reservoirs at Cefn. When Cefn reservoir is
full, the water runs from it to the second reservoir, Black-
brook. When Blackbrook reservoir is full, the water runs
from it to the third reservoir, Rhubina, and when Rhubina
is full, the water runs into the Llanishen reservoir.

reservoirs 1s as

The Llanishen Reservoir.

As mentioned above, the Llanishen reservoir is just out-
side of the city of Cardiff, in the village of Llanishen, which
is now practically a residential suburb of Cardiff, ‘though
not included within the city boundaries proper. The capa-
city of the Llanishen reservoir is 317,000,000 gallons, its
top water area being nearly sixty acres. Water is delivered
from the Llanishen reservoir to the city of Cardiff by pipes
26 inches in diameter. The supply pipe from Llanishen is
joined outside of the Llanishen reservoir by a pipe from
Lisvane, an earlier reservoir, the water from  both being
carried to the filters at the Heath, a spot lying between the
Llanishen reservoir and the city. The land taken for the
purpose of filtering the water from the Llanishen and
Lisvane reservoirs at the Heath is nine acres in area, the
filter beds having a capacity of 1,250,000 gallons per day.
The trunk mains from the Heath filter beds to the city are
30 inches and 15 inches in diameter. At each of the bal-
ancing reservoirs there is a caretaker’s cottage and bye-pass
mains, connecting the supply pipes above and below. The
caretakers at each of these reservoirs are required to walk
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over the line twice weekly and report to the engineer as to
any interference, leakage, etc.

With the increase of the town and the overflow of the
residential parts on to some of the higher ground in the
rear difficulties arose as to the supply of water to some of
them, and for that purpose special arrangements were
made. At Rhubina filter beds having a capacity of 1,000,000
gallons per day were laid down, and two power water service
reservoirs, with a capacity of 660,000 gallons, together with
one open and one covered storage reservoir, having a total
capacity of 2,200,000 gallons. Another TEServoir was con-
structed at Penylan, one of the higher residential districts,
just outside of the city, with a capacity of 3,000,000 gallons,
its top water level being 213 feet above Ordnance Datum,
and a water tower was also fixed in connection with the
reservoir, the tank in the water tower having a capacity of
14,000 gallons, and being fifty feet above the reservoir.
The Penylan reservoir is filled from the Rhubina storage
reservoir by gravitation, and the combined storage at
Rhubina and Penylan is about 6,000,000 gallons, sufficient
to last the high level district supplied by it for twelve days
at the average rate of consumption, or from nine to ten
days in a very dry summer.

A similar arrangement was made for supplying the
higher parts of Penarth, another residential suburb of
Cardiff, by the construction of a high-level reservoir at
Llandough. The capacity of the reservoir is 2,000,000 gallons,
its top water level being 300 feet above Ordnance Datum.
This reservoir is supplied at present by pumping from some
of the lower levels in the district, which are supplied by
springs, etc., from some of the earlier works, but. it is
intended later on to supply it by gravitation from Rhubina.

A bye-pass main has been constructed from the supply
conduit, leading from above into the Llanishen TESEervoir to
the Heath filters so as to keep the filters going when the
Llanishen reservoir is being cleaned out, the supply from
the Lisvane reservoir not being sufficient, with the in-
creased consumption, to provide for the city. The total area
supplied by the city of Cardiff Corporation Waterworks is
30,148 acres, and the total population supplied is estimated
to be about 222,000. In addition to the city of Cardiff itself
the rival shipping port of Barry, which has grown up almost
alongside of Cardiff, and which is included for Board of
Trade purposes, within the port of Cardiff, is also supplied,
as well as Penarth, which is a residential suburb, and also
a rival shipping port, it having a comparatively large dock,
owned and worked by the Taff Vale Railway Company. In
addition to this, a number of the surrounding villages are
supplied. The total length of mains, including trunk and
distributing mains, is about 240 miles. The total quantity
of water consumed during 1907 was 2,176,000,000 gallons,
and the average consumption per head of population per
day for all purposes is 27.34 gallons, over 11 gallons per
day being for trade purposes.

The writer is indebted to Mr. C. H. Eriestley. M. LE.F..
Corporation city waterworks engineer, for the information
contained in the above and for the maps which accompany.

Newport Waterworks.

The history of the Newport (Mon.) waterworks illustrates
once again the difficulties that so frequently arise in car-
rying out undertakings of the kind. There is such a large
element of uncertainty in the work that has to be done in
the formation of reservoirs. Newport derives the whole of
its water from a large reservoir, having a total drainage
area of 1,604 acres, and the reservoir has been formed in
the usual way, by damning up the entrance to two valleys.
The reservoir has a capacity of 370,000,000 gallons. It is
ninety feet deep, and the water surface has an area of about
forty acres. The top water level is 450 feet above Ordnance
Datum. The dam is of earth, built up in layers, and almost
entirely with materials procured from the bed of the reser-
voir. The reservoir is constructed on the old red sandstone
formation, which, when the trench was opened to construct
the puddle wall for the dam, was found to be much broken
up and fissuréd to a considerable extent and to a great depth,
the reason apparently being that the carboniferous limestone

comes to the surface a short distance below the dam. In
building the dam a trench was sunk of different widths and
of depths varying from 82 to 190 feet, the lower part of the
deeper portion being filled with concrete, while the upper
part is filled with clay puddle.

It was owing to the fissures and the peculiar condition
of the old red sandstone formation mentioned above that
the difficulty arose in constructing the reservoir by contract.
A contract was made in the first instance with a Glasgow
firm for the sum of £94000 odd, but when the disturbed
character of the strata was disclosed the contract was ter-
minated and the whole thing was rearranged and put under
the supervision of a London specialist, the whole thing
being then carried out at the expense of the Corporation
under his supervision. The total amount expended on the
waterworks by the company who originally owned them and
by the Corporation who took them over is £400,000.

There are two smaller reservoirs a little distance from
the main Llanvaches reservoir, the smaller reservoirs being
connected with the larger one by tunnels. The tunnels and
brick culverts, which connect the smaller reservoirs with
the larger are also driven through the old red sandstone
rock, and the work was done largely by blasting with the aid
of rock drills driven by compressed air.

Swansea Reservoir.

The main reservoir has a valve tower 11614 feet high.
The water is drawn into the tower by six inlets, each con-
trolled by a balance valve on the outside of the tower and
an ordinary sluice valve inside. Each inlet has a copper
screening chamber, with washout pipes and valvés. Valves
are also provided within the tower for controlling the com-
pensation water and ‘the supply of water to the town. The
outlet from the valve tower consists of a culvert of six feet
internal ‘diameter, which passes from the tower under the
embankment, and contains two lines of 18-inch cast-iron
pipes. Candy’s polarite pressure filters to to be fixed below
the reservoir, and beyond there a Venturi meter is fixed,
with a continuous registering apparatus.

In all British waterworks the question of compensation
is a most important one. Wherever springs are taken or
drainage areas or streams, there are always users of the
water to be taken who have rights in them, and Parliament
only allows the water required by the Corporation to be
used conditional upon its supplying the owners with a suf-
ficient quantity to perform whatever requirements they have
and can show what they have been using the water for.
The Newport Corporation have to supply compensation water
from the Llanvaches reservoir to the extent of 300,000
gallons per day. The writer is indebted to Mr. R. H.
Haynes, Newport Borough and Water Engineer, for the
ahove information.
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Swansea Waterworks.

The interesting observations made by Mr. Wyrill, the
Borough and waterworks engineer at Swansea, upon the
rainfall in the different districts behind Swansea, have been
referred to above. ‘Swansea has passed through the usual
course through which other towns have as its population
has grown and as the demand for water has increased. In
the early days the town was supplied by the lower Lliw
Teservoir, which has a gathering ground of 1,740 acres, and
is situated about ten miles north of Swansea. In the spring
of 1873 the lower Lliw reservoir was found to be leaking,
and the Blaenant Ddu reservoir was constructed to relieve
the lower Lliw and allow it to be ‘repaired. The Blaenant
Ddu reservoir has a gathering ground of 735 acres, and
holds 127,000,000 gallons, its greatest depth being 357 feet
4 inches. The lower Lliw reservoir is constructed in a valley
produced by denudation in the coal measures, and this
apparently is the cause of the leakage. A shaft 30 feet by
20 inches was sunk from the top of the embankment, on the
line of the puddle trench, and carried down to the bottom.
It was found that the bottom of the embankment had been
formed of concrete of poor quality, and was porous, and
the springs from the adjoining hillsides, under the influ-
ence of heavy rains, had passed freely through the con-
crete and erroded the bottom of the puddle wall. The em-
bankment was repaired by putting in cement concrete in
the hottom of the trench, and it remained good for a few
vears, but it then again began to leak, and it became evi-
dent that further supplies would be required. Mr. Wyrill
then- designed the Upper Lliw reservoir, which is situated
tWo miles above the old Lliw reservoir, and is formed by
placing an embankment across the River Lliw. The reser-
Voir is constructed in the shales and sandstone of the coal
Mmeasures, immediately overlying the Upper Pennant series.
The trench is carried down twelve feet below the level of
the stream in the centre of the embankment, it being ¢°xty
feet deep at the deepest portion of the east end and ninety
feet at the deepest portion of the west end: of the trench.
For about two-thirds of its length the trench is founded in
harg shale, the remaining half at the east end being on hard
T.Ock. A lining of blue brick in cement and cement concrete
1S provided where the shale requires it to prevent the action
of any springs on the puddle. The puddle trench is twenty-
six feet wide at the deepest part, deecreasing to twelve feet
at the ends and at the top of the puddle wall.

The Upper Lliw reservoir has a water area of thirty-
five acres, a depth of sixty-eight feet, and contains 305,
000,000 gallons. The discharge tunnel is 113 yards long, and
1S driven through solid strata round the west end of the
eémbankment. The tunnel commences in the valve shaft,
which is constructed of blue brick in cement, with a circular-
domed valve-house of stone, containing the valves controlling
t}}e discharge from the reservoir. The valves are worked by
direct-connected hydraulic cylinders, the necessary pres-
Sure heing obtained from a spring on the hillside. The
Water for the town supply is taken at 21 feet 6 inches and
41 feet 6 inches below the top water level of the TesServoir.
DeCanting valves are employed, 18 inches in diameter. The
embankment is seventy-five feet deep in the middle, and the
Water side has a stone toe twenty-five feet high, which con-
tains about 15,000 cubic yards. The embankment is 158 yards
Wide at its base and eight yards wide at the top, and con-
tains about 210,000 cubic yards of material The height of
the overflow weir of the Upper Lliw reservoir is 616 feet
above Ordnance Datum. The average rainfall at this reser-
Voir is g3.42 inches per annum, and the water is unusually
Soft, having 1 degree of hardness in winter and 1% degrees
M summer. From the reasons mentioned the Corporation
of Swansea soon found it necessary to provide further water
Supply, and it has been obtained in the Cray valley, which
IS on the other side of the Bwlch Pass. The rainfall there
IS from seventy-two inches to seventy-six inches per annum.
The watershed is 2,640 acres in extent of probably the
Wettest portion of South Wales, and the reservoir contains
1’000,000,000 gallons, and is 100 acres in extent. The top
Water level is 1,000 feet above the sea, and the water is

impounded by a dam thrown across the River Cray, 1,250
feet long and 144 feet deep from the foundation to the top
bank. The dam is sunk into the rock foundation to the
extent of thirty-seven feet. The whole of the gathering-
ground and the site of the reservoir are on the old red sand-
stone formation. On the site of the dam it was found to
contain many minute cracks that had been caused by ice
pressure, this being a valley of ice denudation. The cracks
were followed down and worked out, nearly 50,000 cubic
yards more excavation being required than would otherwise
have been necessary. It will be noted that the experience in
this case was very similar to that of Newport at Llanvaches.
The heart of the dam is constructed of cyclopean masonry,
made from the local supply of stone, faced with blue Stafford-
shire bricks. Mr. Wyrill is of opinion that this method of con-
struction has saved time and money, and will give much
higher relative watertightness. The water from the Cray
reservoir is taken through a tunnel, commencing at the
bottom of the reservoir, and through the hill into the water-
shed of the River Tawe, which runs down to Swansea. The
tunnel is three miles long, and is internally 5 feet high and
3 feet 6 inches wide, and is lined with three half-brick rings
of brindled Staffordshire bricks in two to one cement mortar.
The water entering the tunnel is controlled from. the water
tower, placed at the west side of the reservoir, by valves
arranged to decant the water at 20 feet, 50 feet, and 8o feet
below overflow level. The upper valves are 18 inches in
diameter and the lower ones 24 inches, all in duplicate, and
of the design known as roller bearing valves. The valves
are all worked from the top of the valve tower, which is
reached by a footbridge from an abutment on the side of
the reservoir. The water passes from the tunnel into a
gauge basin, where screens are provided, after passing
through which it enters the mains for Swansea. There are
two sets of mains, one 17 inches and the other 24 inches in
diameter. The 17-inch main discharges 2,500,000 gallons per
day into a service reservoir at Town Hill at an elevation of
580 feet above Ordnance Datum, immediately overlooking
the town of Swansea. This main is 23% miles long. The
second main delivers water into another service reservoir,
350 feet above Ordnance Datum.

The Corporation of Swansea were somewhat severely
punished in the matter of compensation for taking the water
of the Cray valley. The Parliamentary Committee who
investigated and passed the Bill, allowing the Corporation
of Swansea to take the Cray water, inserted a clause
allowing any water authority, any part of whose district
came within one mile of the main pipe line of the Swansea
Corporation, to demand and obtain from the Swansea Cor-
poration’s pipe line a supply up to twenty-five gallons per
head for their requirements. The authorities covered by
this clause are the population of the Swansea valley and the
outlying Swansea districts. The Swansea valley is in-
creasing in population, owing to the development of col-
lieries there, and the population demanding compensation
is steadily increasing. At the present time it is 60,000, and
is rapidly growing. The engineer of the Corporation has
arranged to supply 1,500,000 gallons per day, through three-
foot pipes, into the River Cray for the riparian owners and
fishing interests on the Rivers Cray and Usk in addition to
the above. The cost of the Cray works was £566,000, and
they have been in successful operation since June, 1906. A
photo of one of the dams is given.

Bristol Waterworks. .

Bristol differs from the other towns whose waterworks
have been described, in that its water requirements are
provided by a company, where the others have all been sup-

plied by their Corporations. Bristol, it will be remembered,

is a very old city, indeed. In the days when the compara-
tively small rivers of Great Britain fulfilled the same office
as the enormous rivers of Canada, viz., as the highways of
the country, Bristol was an important place, because, like
London, it could be reached by the River Avon, which flows
past it, and it was a convenient spot from which to reach the
inland districts.



462 THE CANADIAN ENGINEER.

July 3, 1908.

The water supply of Bristol is partly from springs and
partly from a gathering ground. It is interesting from the
fact that Bristol itself lies largely in one valley while a
portion of the water supply has to be taken from another
valley. The earliest supply was taken from springs on the
Mendip Hills at an elevation of 450 feet above sea level.
The Mendip Hills range to a height of 1,000 feet above sea
level, and there are a large number of springs available in
different parts of them. The first springs employed by the
Bristol Waterworks Company were from the carboniferous
limestone in the neighborhood of ‘Chewton Mendip, about
twelve miles south of Bristol. The springs are collected
into a small gathering reservoir, and are carried by an
aqueduct, partly underground and partly in the open, partly
of masonry and partly of iron tubes of oval section, carried
on piers. The masonry aqueduct ranged from 4 feet 714
inches by 3 feet 6 inches to 7 feet by 6 feet. Where the
aqueduct crosses steep valleys iron pipes are used, and in one
case at least a syphon is employed. The water from the
springs is stored in a reservoir at Barrow Gurney, five miles
south of Bristol, at an elevation of 320 feet above sea level.
The reservoir has a capacity of 150,000,000 gallons, and the
water is conveyed into Bristol from there by gravitation
through cast-iron pipes. The pipes bringing the water from
the Barrow reservoir deliver it to a service reservoir having
a capacity of 5,000,000 gallons in the parish of Clifton at
200 feet above sea level, the lower portions of Bristol being
supplied en route directly by gravitation. Very early in the
history of the Bristol Waterworks however, Clifton, which
has always been a fashionable resort, began to climb up to
higher levels that could not be supplied from the ‘service
reservoir at the 200 foot level, and a high-level reservoir
was, therefore, built for the special supply of the residences
at the higher levels having ‘a capacity of 600,000 gallons
and an elevation of 320 feet.

Later on, the houses at Clifton and its neighborhood,
Durdham Town, climbed up still higher to a level that could
not be supplied from the 320 foot service reservoir, and
these houses are supplied by a standpipe at the high-level
reservoir mentioned above. The standpipe consists of an
inverted U pipe, the top of.the U being 75 feet above the
level of the reservoir. Pumping goes on day and night,
water being constantly forced through the U pipe, and any
supply required in the district served from the standpipe
being obtained from it with the aid of the 395 feet obtained
at the top of the U. The water that is not used passes back
into the reservoir.

Later on a second reservoir of 200,000,000 gallons capa-
city was constructed at Barrow, and was supplied from
springs at Chelvey, a short distance away, the springs being
in the new red sandstone formation. The pumping station
is ‘about 60 feet above sea level, ‘and the water is pumped
from-it up to the- 325" foot level at Barrow by pumping
engines of -at the present  time 8oo ‘horse-power and - a
pumping - -capacity’ of 5,000,000 - gallons per day. ; The
5,000,000 gallons per day can be delivered into Barrow
reservoir or direct to Bristol. " Later on, a further reservoir
was constructed at Barrow having a capacity of 500,000,000
gallons, and powers were taken to construct a reservoir at
Yeo  having a capacity of 1,700,000,000 gallons at 147 feet
above sea level. The Blagdon reservoir, as it is usually
known, is formed by damming the River Yeo just” below the
village of Blagdon, which is situated under the Mendip
Hills, and about ten miles south of Bristol. Water is
obtained from the River Yeo and from the Rickford and
Langford springs. A puniping station has been erected at
Blagdon, just below the dam, with rotary beam pumping
engines of 680 horse-power, and capable of pumping
10,000,000 gallons a day to Barrow reservoirs through
30-inch cast-iron pipes. The water from the Blagdon reser-
voir is pumped to the Barrow reservoirs, and is there dis-
tributed as mentioned above.

The Barrow reservoir forms a storage and distributing
centre for Bristol, the water from the Churton Mendip and
the Chelvey springs and that from the. Blagdon reservoir
being delivered there, and nearly the whole of the city of
Bristol, with Clifton and the outlying portions, being sup-

plied from Barrow. There are, however, two or three other

supplies for districts of Bristol. Another spring, known as
the Sherborne spring, is taken in the Mendips at an eleva-
tion of 300 feet above sea level, and supplies a portion of
Bristol direct by gravitation. There are pumping stations
also in other districts, where the houses have climbed up
to higher levels, and water towers in connection with the
pumping stations. Water is pumped up into tanks at dif-
ferent heights above sea level, and the different districts are
supplied from. the tanks by gravitation. There are ten sand
filter beds at Barrow having an area of 7% acres and a
filtering capacity of 18,000,000 gallons per day.

The writer is indebted to Mr. J. W. McPherson, the
waterworks engineer of Bristol, for the ahove information.

e 0 S

RUSTING OF STEEL IN CONCRETE.

Some time ago Sir John Brunner requested the Na-
tional Physical Laboratory to report “On the Effect Pro-
duced on Samples of Mild Steel Embedded in Concrete.”’
Dr. Glazebrook and his staff experimented and reported.®

More recently the question of the rusting of steel rein-
forcement has been taken up in Germany and a series of
tests carried out with a view of securing fuller information.

The results of these tests show in a fairly conclusive
way that, provided the steel reinforcement has not been
stressed to beyond its elastic limit, the cracks formed in the
concrete are insufficient to cause rusting. This is undoubt-
edly very - satisfactory. The method of testing was as
follows : Beams, 6 ft. 3 in. by 8 ft. 6 in., in cross section
and something over 59 in. long, were prepared with the
various kinds of reinforcement that are in use commercially.
The steel was in each case situated 1% in. above the bottom
of the beams, and formed 1.03 to I.31 per cent. of the area
above the centre line of the steel. The concrete was mixed
in. 1:2:4 ratio, 10.1 per -cent. of - water being added. This
amount was found to be sufficient to give a quite plastic
mass. Twenty-four hours were allowed to elapse before the
forms were removed. For three months the beams were
then stored, some in the open air, some in wet sand. In
each case water was sprinkled over them every day. During
the next three months load tests were made on the beams
with a view to finding the various physical properties of
reinforced concrete beams, namely, first point of cracking,
stress in concrete, stress in steel, and ultimate strength.
Fifty-eight beams in all were made, and of these twenty-six
were broken during these tests.

Rusting Tests.

The remaining thirty-two beams were subjected to a
rapid rusting test under load, which was usually about the
same as that to which the beam had been previously sub-
jected. This load varied from considerably below up to the
elastic limit. The gear for the rusting test consisted of
levers for applying fixed load to the beam at two points, and
a sheet iron casing round the middle third 6f the beam,
through which a mixture of carbon dioxide, oxygen and
water vapour passed. Previous tests had shown that,
although carbon dioxide and water vapour had no effect on
steel with oxygen added, a bar would be quite covered with
rust in twenty-four hours. Each beam was kept in the
rusting atmosphere from 7 a.m. to 4 p.m. for three con-
secutive days in most cases. The concrete below the steel
was then chipped off to enable the steel to be examined.
In twenty-seven cases mno rusting at all was observed.
These twenty-seven beams had been subjected to loads
causing stresses in the steel varying from 18,000 pounds to
35,000 pounds per square inch. In all cases in which the
steel had been stressed to from 35,000 pounds to 44,000
pounds per square inch, rusting was found to have taken
place to a greater or less extent. The composition of the
cement may be worth noting. It was given by the makers
as: Silica, 21.86 per cent.; alumina and iron oxide, 10-3
per cent.; lime, 62.5 per cent. ; magnesia, 1.67 per cent.}
sulphuric acid, 1.69 per cent. On ignition it was found to
lose 1.32 per cent. Its specific gravity was 311.45.

* See Canadian 'Engineer, Vol. X.V, page 381.
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THE ELECTRIC POWER PLANT OF THE CHICAGO
DRAINAGE CANAL.

By Frank C. Perkins.

The hydro-electric power plant and equipment on the
Chicago drainage canal at Lockport is shown in the accom-
Panying illustrations. This power transmission plant,
owned and operated by the Sanitary District, Chicago, has
4 Capacity of 16,000 kilowatts for the present development
with extepsions provided for a power-station of an output cf
32,000 horse-power. The drainage canal and power plant
hfls cost over fifty million dollars. The canal extends a
d1§tance of 29 miles from the Chicago River to Lockport,
Hlinois, where it discharges into the Desplaines River, and
Fhe water flows finally through the Illinois River and empties
into the Mississippi River, and thence at last into the Gulf
of Mexico.

direct current sufficient for exciting the fields of several
alternators.

It may be stated that the 4,000 kilowatt three-phase
generators are of the Crocker-Weller type with revolving
fields, and are wound for a pressure of 6,600 volts at to
cycles. The switchboards and step-up transformers, as well
as the bus-bars, oil switches, and circuit-breakers are on the
south side of the power-statiorf, and the transformers are on
the main floor, with the bus-bars and oil-switches on two
galleries overhead.  There are twelve oil and water cooled
step-up transformers of the general electric single-phase
type in the transformer installation, each having a capacity
of 1,333 kilowatts. There is an aluminium transmission line

of 44,000 volts pressure, which conducts the current from the
hydro-electric plant a distance of nearly 30 miles to a sub-
station in Chicago, where the current is transformed down
to 12,000 volts for local distribution.
consists of

This transmission line

two circuits of three aluminium wires each

Lockport Power House.

! The power house is situated at Lockport about three
miles from the city of Jolliet, where there is a regulation flow
of more than a quarter of a million cubic feet of water per
Minyte with a fall of twelve feet, the water being regulated
by means of a “bear trap ”’ dam. The power-huuse is 385
feet long, and 47 feet high, with a width of 70 feet, and is of
Stee] and concrete construction of plain but neat design. By
xtending the channel to a point about two miles further
down from the point above-mentioned, instead of 12 feet fall
‘h_ere is a fall of 34 feet and here the power-house was placed,
With a retaining wall for the channel 4o feet high, bringing
the water-level on the receiving side near the top of the
POower-house. The turbines have been installed in chambers
at the floor-level, and work under a head of 34 feet dis-
c_hal'ging through the chambers to the tailrace. The control-
ing works or movable-crest dam is to the east joining the
Power-house, and is designed to regulate the flow of water
In the canal.

There are four water-wheels installed which have been
Constructed by the Wellman-Severn-Morgan Company, and a
fifth unit will be installed this spring. Each of the main
turbines drives a three-phase alternator of 4,000 kilowatts
Capacity, There are two water-wheels of the same construc-
t‘({n driving direct-current exciter dynamos, each of a cap-
acity of 350 kilowatts. This plant was designed for eight
alternators and turbines of 4,000 kilowatts each, and three
efcciter sets of 350 kilowatts each. The power-house is pro-
Vided with a 4o-ton electric overhead travelling crane of 35
f?Et span, moving over the generator space along the north
Side of the power-house, which is 385 feet long. The water-
Whee]l for each unit is in a chamber adjoining and has a
Capacity of 6,000 horse-power at a speed of 163 revolutions
Per minute. The exciter sets have water-wheels of 600 horse-
Dower each, each of these units being capable of supplying

mounted on insulators fastened to 6o feet steel masts, the
wires being spaced about 6 feet apart. The masts or poles
weigh about two tons each, and are of steel bridge con-
struction, having a square base. Each mast is provided
with two cross-arms, the top arm weighing 300 pounds and
measuting 12 feet in length, while the lower arm weighs
double this amount and is 18 feet long. i

Power House.

The transmission wires on the lower arm are 47 feet above
the ground, mounted on insulators 12 inches high and 14
inches in diameter, tested to more than 1,000,000 Vvolts.
These high-tension insulators are provided with four petti-
coats or shells, and are mounted on a metal pin, the whole
being designed for a horizontal strain of 5,000 pounds. The
poles are placed 350 feet apart, and on the top of the poles
an iron ground wire is carried the whole length of the line,
and this conductor is expected to receive any lightnng: which
may strike the transmission line, the iron poles carrying
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the discharge to the ground, being excellent conductors with
their concrete supports.

A concrete sub-station 42 feet high and 70 feet in width,
with a total length of 124 feet was built at Chicago. The
sub-station is equipped with the usual step-down transform-
ers and switch equipment, with motor-driven centrifugal
pump for supplying cooling water to the transformers. The
sanitary district of Chicago hes contracted with the munici-
pality of Chicago for the supply of 7,000 kilowatts for the
electric department of the city. The Chicago sub-station
will also supply current for the pump of the north channel,
where 450 horse-power motors of the slow-speed type ure

used.
— e

RIVETED CONNECTIONS.

The results of a series of tests récent]y made at the
Civil Engineering Laboratory of the University of Cali-
fornia demonstrated the effect, if any, of certain features
of riveted work which are commonly considered defects.

The series of tests included: (1) Well-made joints having
punched and reamed holes ; (2) joints having holes punched
without reaming ; (3) joints in which the heads of rivets were
cooler than customary when driven; (4) joints in which the
heads were hotter than customary when driven; (5) joints
in which the pressure on rivets was maintained longer than
usual; (6) joints containing burned rivets, the rivets having
been heated in the forge until they “split’”’ upon removal,
then carried to riveting-roomi and placed in regular pe-
troleum heater; (7) one joint having extra large holes;
(8) joints having holes eccentric. All plates were of %-inch
Carnegie ‘‘tank steel’’; rivets were 3-inch soft steel of
Carnegie manufacture. Except in (7) the holes were 13-16-
inch in diameter. Riveting was done with an Allen pneu-
matic riveter. The fact that specimens were small and were
held by hand while riveted may have had the effect of
reducing the quality of the work, since in large work the
plates are held stationary, and thus afford better oppor-
tunity for a direct blow from the machine. In general,
rivets were driven by a single blow, and the pressure was
maintained for only an instant.

Rivets were heated in a petroleum heater; scale was |

knocked from all before driving—a practice which is not
always followed in ordinary work. Only lap joints were
used, and each contained two rivets, although there were
two designs or types of joint—the first being in the nature
of a single-riveted lap joint (see Fig. 1), 23 ins. ¢. to c. of
rivets ; and the second having the pitch line of rivets in the
direction of stress 224 ins. c. to c. of rivets. All joints were
designed to fail in the rivets, although in some cases the
plate itself gave way at a point very near to what should
have been the ultimate strength of the rivets. The edges
of all joints /were planed off near the centre to allow the
proper attachment of brackets for deformation measure-
ments. In the first type of joint holes were drilled in each
edge of each plate just. opposite the rivets, and the holes
were tépped to receive a“No. 8 screw. In ‘the second type
holes ‘were drilled midway between rivets and were tapped
as before.

The tests were made in the 200,000 pound Olsen ma-
chine, and deformations were measured with an Olsen com-
pressometer. After the joint had been clamped in the jaws,
and the planed edges brought into vertical position,
brackets were screwed to the edges. Each bracket con-
tained a small, accurately finished brass plug, upon which
the points of the compressometer arms rested.

Loads were applied in increments of . 1,000 or 2,000
pounds, and the test carried to failure without stopping
the machine except in the special cases noted. Each joint
behaved in a very satisfactory manner. Many of the speci-
mens bent to a certain extent before failure. Rivet failure
was always in shear, giving silky fracture.

The results of the series of tests may be summed up
under seven heads. There are no positive proofs of the
various points, but the indications are as follows :—

First. That the strength of rivets in a joint having
holes punched without reaming is greater, rather than less,
than in one in which holes are punched small and reamed
to size. 3

Second. That the exact temperature of the rivet or of
a particular part of it is immaterial to the strength of the
joint,

Third. That a maintenance of pressure for  thirty
seconds materially increases both the strength and rigidity
of the joint—the first sometimes by as much as 40 per cent.

Fourth. That rivets burned so that they sgplit when
taken from the fire do not necessarily cause a weakness in
the joint, although they do not properly fill their holes.

Fifth. That a rivet 3-16-inch smaller than the hole
which it is to fill will fill the space tolerably- well, though
not perfectly.

Sixth. That joints in which the holes are not perfectly
concentric lack rigidity, but give ultimate strengths about
up to standard.

Seventh. That the shearing value of a rivet is ma-
terially greater after driving than before, this probably
being due to increased cross section.

This is an important matter, and our colleges in their
testing laboratories should check over this work again and
again until some definite and reliable are
reached.

JOINTS IN CAST IRON PIPE.

conclusions

It has always been a difficult matter to secure a satis-
factory join when using cast-iron pipe. Caulking with
molton lead was difficult, expensive and not always a suré
operation.

Recently engineers have been experimenting with lead
wool, a preparation which consists of thread of lead twisted
into strands of various sizes. By means of special tools this
material is forced into the join.

Recently J. J. Trail, Demonstrator of Hydraulics, Uni-
versity of Toronto, made some experiments with cast lead
and lead wool and reports as follows:—

Results of tests of lead wool and cast lead joints in cast-
iron pipe ; made in the Hydraulic Laboratory of the University
of Toronto, on May 13th, 1908.

Cast Lead.

Size of pipe—4-inch.

Weight of lead used—y4 lbs. 8% ozs.

Joint began-‘to sweat at 400 lbs. per square inch.

Joint leaked freely at 610 lbs. per square inch.

By raising the pressure slightly above 610 lbs.—it being
at no time greater than 700 lbs.—the joint failed completely,
the spigot pulling out of the socket.

Lead Wool.

Size of pipe—4-inch.

Weight of lead used—2 1lbs. 8 ozs.

Joint began to sweat at 800 lbs. per sq. in.

Joint leaked freely at 1,150 lbs. per sq. in.

In an attempt to make this joint pull out as the cast lead
joint did the pressure was raised to 1,200 lbs. at which pres-
sure the cap on one end of the pipe failed. :

From this it would appear that in every way lead wool
has a great advantage over cast lead, and it is more than
probable that with pipe of larger diameter lead wool would
show to even hetter advantage.

—————————

RAILROAD EARNINCS.

Week ending 1907 1008 Change
C.P.R .June 21 81,619,000 $1,287,000 —$332,000
C.N.R o June.21 202,300 151,200 — 51,100
(e WY P .June 21 883,825 825,675 —.. 58,150
T. & N.O. . .June 21 16,700 16,700
Mont. St. Ry.June 20 775271 75,024 — 2,247
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ENGINEERING SOCIETIES.

CANADIAN RAILWAY CLUB.—President, L. R. John-
son; Secretary, James Powell, P.O. Box 7, St. Lambert,
hear Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
Prcsidem, E. A. Evans, Quebec; secretary, Acton Burrows,
157 Bay Street, Toronto.

e CANADIAN INDEPENDENT TELEPHONE ASSO-
CIATION.—President, J. F. Demers, M.D., Levis, Que.;
Secretary, F. Page Wilson, Toronto.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413
Dorchester Street West, Montreal. President, J. Gal-
braith; Secretary, Prof. C. H. McLeod. Meetings will be
held at Society Rooms each Thursday until May 1st, 1908.

QUEBEC BRANCH OF THE CANADIAN SOCIETY
OF CIVIL ENGINEERS.—Chairman, E. A. Hoare; Secre-
tary, P. E. Parent, P.O. Box 115, Quebec. Meetings held
twice a moath at Room 40, City Hall.

TORONTO BRANCH OF THE CANADIAN SOCIETY
OF CI1VIL ENGINEERS.—q6 King Street West, Toronto.
Chairman, C. H. Mitchell; Secretary, T. C. Irving, Jr.
Traders Bank Building.

MANITOBA BRANCH OF THE CANADIAN SOCIETY
OF CIVIL ENGINEERS.—Chairman, H. N. Ruttan; Secre-
tary, E. Brydone Jack. Meets first and third Friday of each
month, QOctober to April, in University of Manitoba.

ENGINEERS’ CLUB OF TORONTO.—g6 King Street
West, President, J. G. Sing; secretary, R. B. Wolsey. Meet-

ing every Thursday evening during the fall and winter

Months,

CANADIAN ELECTRICAL ASSOCIATION.—Presi-
dent, N. W. Ryerson, Niagara Falls; secretary, T.S. Young,
Canadian Electrical News, Toronto.

CANADIAN MINING INSTITUTE.—413 Dorchester
Street West, Montreal. President, W. G. Miller, Toronto;
Secretary, H. Mortimer-Lamb, Montreal.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
FAX-—President, J. H. Winfield; Secretary, S. Fenn, Bed-
ford Row, Halifax, N.S.

AMERICAN INSTITUTE OF ELECTRICAL ENGI-
NEERS, TORONTO BRANCH.—W. G. Chace, Secretary,
Confederation Life Building, Toronto.

AMERICAN SOCIETY OF MECHANICAL EN-
GINEERS.—29 West 30th Street, New York. President, H
‘L. Holman; secretary, Calvin W. Rice.

—————————

SOCIETY NOTES.

Institute of Architects of Canada.

The Institute of Architects of Canada are now an incor-
Porated body acting under Dominion incorporation.
“ The object of the Institute, as set out in their by-laws,
shall be to facilitate the acquirement and interchange of pro-
€ssional knowledge among its members, and more particu-
larly to promote the acquisition of that species of knowledge
Which has special reference to the profession architecture, and
further 1o encourage investigation in connection with all
bl'a’i":hes and departments of knowledge connected with that
DProfession.’”’
The membership is to consist of the following persons
only, who apply for admission to, and pay the entrance! or

Y admission fee and the subscription fee required by the by-laws

of the Institute, may be admitted as members of the In-

* Stitute .

(a) Members in good standing of the Province of Quebec
Association of Architects, the Ontario Association of Archi-
fects, the Alberta Association of Architects, the Manitoba

ssociation of Architects, the Toronto Architectural Club, and
the Regina Architectural Association ;

(b) Persons not members of one of the associations or of
the clyp above named, who have practiced for two years as

The annual meeting of the Institute will be held in Ot-
tawa, September 21st to 24th. Alcide Chausse, secretary,
P.O. Box 259, Montreal.

Canadian Gas Association.

The first annual meeting of the Canadian Gas Associ-
ation was held at the King Edward Hotel, Toronto, Canada,
on Friday and Saturday, June 26th and 27th, 1908, the Presi-
dent, Mr. H. H. Powell, of Brantford, Ont, presiding.

About seventy-five were in attendance, including repre-
sentatives from a number of American gas companies.

During the Convention papers were read by a number of
delegates, each being discussed at length. The following
were the subjects and speakers :

“Producer Gas for Power Purposes,”’” E. J. Philip, man-
ager of the Berlin Gas & Electric Works; “Gas Appliances,”’
Chas. Forbes, manager of the Ottawa Gas Company ; “Puri-
fication and Experiences with Canadian Coal,”’ R. A. Wallace,
manager of the Quebec Gas Company; “New Method of Fir-
ing Benches by Producer Gas,”” W. H. Pearson, manager of
the Toronto Consumers’ Gas Company ; ‘“Delivery of Coal as
Regards Short Weight,”” J. C. Hay, manager of the Listowel
Gas Company; “Utilization and Further Manufacture of By-
products: Coal Tar and Ammonia,” J. Keillor, manager of
the Hamilton Gas- Company; ‘‘Commercial Appliances,” L.
S. Bigelow, secretary of the Commercial Gas Association,
Willimantic, Conn.; ‘“Development of the Gas Business,”’
Mr. Cunningham, New York, editor of the Gas Joutnal.

The delegates were entertained at luncheon at the Royal
Canadian Yacht Clubhouse on the Island by the Consumers’
Gas Company, and were their guests at Scarboro’ Beach. A
drive around the city was taken, and a visit to the new plant
of the Consumers’ Gas Company.

The following were elected officers for the ensuing year:
President, J. C. Hay, Listowel; Vice-Presidents, J. S. Norris,
manager of the Montreal Gas Company and W. H. Pearson,
general manager of the Consumers’ Gas Company, Toronto;
Secretary, A. W. Moore, Woodstock.

—— -

CEODETIC SURVEY STATIONS IN NORTHUMBER-
LAND COUNTY.

The Dominion Government is erecting a number of
towers throughout Ontario and Quebec for astronomical and
geodetical purposes, and J. H. Moorhouse of the Dominion
Observatory, Ottawa, has leased from Dr. T. C. Lapp, of
Cobourg, the highest point on his property, which has been
found to be the highest point on the plains of Haldimand
township. A pyramidal tower 6o feet high and 19 feet square
at the base and o feet at the apex will be erected upon this
point. The property has been leased for ten years and the
work of building will be commenced at once. The Govern-

‘ment will also erect a monument for inscriptions and observa-

tions, which will be left permanently. This is to be four feet
high, one foot at base and nine inches on top. The next
tower to be erected east of here is 24 miles distant and 3%
miles from Wooler, upon Mr. Murray’s farm, in Murray town-
ship. The nearest one in the west is 22 miles distant, in the
Township of Clarke. A fourth is about three miles from
Omemee, in Emily township, away to the north of here. It
is expected that it will be possible for the operators to flash
light from one tower to another.

—eeeilp

On the Canadian side of the Niagara River the Queen
Victoria Niagara Falls Park had entered into leases and
agreements with three companies, requiring water for power
purposes. The Canadian Niagara Falls Power Company,
110,000 horse-power, requiring 8,600 cubic feet per second.
Ontario Power Company, 180,000 horse-power, requiring
11,700 cubic feet per second. Electrical Development Com-

architects in Canada, each application being supported by an | pany, 125,000 horse-power, requiring 10,750 cubic feet per

affidavit proving the qualifications of the applicant.

i second.
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SMALL WATER SUPPLIES.*

By W. H. Booth.

While it is usually absolutely necessary for a large city
to go outside its boundaries in order to obtain a good and
safe water supply, if only because the concentration of popu-
lation is too great to permit of sufficient water being ob-
tained within the limits of the town, such is not the case
with small towns, villages, or country houses. In the small
country town there are often existing numerous wells.
Frequently these are of no great dept}i, having merely been
dug down to the water level, and consequently they yield
water which comes from the stratum nearest the surface,
and is most likely to be polluted by surface infiltration.
Very usually the cesspools of the town are similarly dug
down to the same depth as the wells, and their contents
leak away into the same water horizon. Even where there
are no such direct and wholesale sources of water contami-
nation, it must always be the case that, on a porous soil,
in an old-established town, the whole or part of the surface
soil down to the water level is polluted by the surface infil-
trations of centuries. The great efficiency of the surface
soil as a filtering medium explains why, after the lapse of
centuries, wells of shallow depth are not more polluted than
they are. At the same time the wells would have been much
safer had it not been that the surface of the earth had been
pierced .by other excavations, or had not the wells them-
selves formed easy inlets for surface drainage without the
passing of this through the vegetable mould. It is a
question whether, if the surface of the earth was nowhere
broken into, and was everywhere clothed in vegetation, any
real pollution of the water beneath could occur. The water
supply engineer will usually find that his services are
required at places where long-continued infractions of the
surface have been at work, and the surface water is hope-
lessly polluted within the area of the town. This fact will
not of necessity entirely shut out the surface water from
consideration, for it may be that without the limits of the
town there is an extension of the same water-bearing
stratum, and the conditions may easily be such as to render
it desirable to investigate this stratum with a view to
utilizing it.

It by no means follows that, because water from a
shallow well is polluted, there cannot be obtained pure
water from the -same bed, but at some deeper level. It may
be here assumed, and will often be found to be the case,
that the water in a shallow stratum is travelling towards
some lower level, perhaps a small stream, the level of which
practically governs the level in all the wells of the locality.
Upon this flowing sheet of water descend all the trickles
of impurity from the surface. But such surface drainage
merely flows away to the drainage point as the upper layer
of the whole sheet of water. Such bed of water may extend
downwards 10 ft., 20 ft., 50 ft., or even 100 ft., and even
if the top few feet be seriously polluted, it may be possible
to draw pure water from below, just as water may be drawn
from any cistern of water, the upper part of which' is cov-
ered by a floating layer of oil.

The polluted infiltration will not find its way to the
lower levels. But if too much water is drawn from any one
point of the lower level, there may be formed a cone of
depression about the locus of pumping, and towards such
cone will flow the surface-polluted water from all round,
and once it has arrived at the lower level there is a chance
not only for it to enter the pump that has been put down,
but also for it to escape laterally into the surrounding strata
and cause extension of the polluted area.

Now, the same amount of water drawn from several
points would only cause a very small depression about each
locus of pumping, and no penetration of the surface pollu-
tion would occur. When, therefore, circumstances seem to
warrant it, it may be justifiable to obtain water from the
‘deeper levels of the surface supply (so long as the area from

* Paper read before the Municipal, Building, and Public
Health Conference. i

which the water is drawn is sufficiently extensive) to yield
the required supply without drawing down of the water level
to any serious extent. This system let us call system (a)
when referring to the details of its carrying out.

System (b) is that of the artesian or bored-tube well.
If the geological map of England be referred to it will be
seen to be colored in a series of roughly-concentric bands
struck from a centre not far from Dublin. These colored
bands represent the surface outcrops .of different strata as
they slope up from below. Since the general dip is from
N.W. to S.E. the oldest rocks will outcrop towards the
N.W., and the surface outcrops in the S.E. are compara-
tively young rocks, geologically speaking.. The earth’s
stratification consist of a long series of alternations of sand
and clays and limestones, more or less pervious to water.
In almost any locality, not: too elevated, a borehole will
reach water. If the surface is clay, this stratum must be
pierced, when the water may be found in the sand rock next
below. If the surface is permeable, the water may be found
resting upon the clay which comes beneath. This is a crude
way of putting a general fact to which there are many
exceptions, and in. a paper; of this brevity it is hardly. pos-
sible further to discuss the geological question. Sufficient
to say that the geological conditions vary very quickly over
England because of the high pitch of the stratification and
the  comparative thinness of most of the main divisions of
the rocks. - The subject is further complicated by faults and
by unconformity, by elisions and a thousand other natural
facts, and all that can be said is, that every case demands
its own special investigation. Then there is system (),
the dug well. e

Sometimes a dug well appears almost imperative, but
as a rule a dug well is to be avoided. It affords direct
access from the surface to the water-bearing stratum, and
the water in a dug well is liable to pollution from many
sources. Rats and mice may fall into it; workmen enter it
with dirty boots. The cover of a dug well may often be seen
affording a roosting-place for fowls.

The dug well has the advantage that if carried con-
siderably below the rest level of the water it will afford 2
storage-room in case the yield is small, and may, in this
way, enable the twenty-four hours’ vield of the well to be
pumped out in a few hours. ,

System (d) is the system of supply from a 'small streams
which may be collected by means of a dam or by tanks. It
will occur comparatively rarely that a stream sufficiently
pure will be available for direct use. Considering each of
the above systems in detail, the first; or-system (a), demands
first a preliminary test and analysis for quantity an
quality. The general disposition of the surface sand OF
gravel, whence the supply is to be raised, having been deter-
mined, a line of small driven tube wells can be driven dowd
perhaps 20 ft. or 30 ft. across the line of flow of the water:
Thus, each well draws from a different part of the stream-
If put in the other direction they would lie, so to speak,
up and down stream, and would all draw upon one streak
of water and produce a considerable depression of the water
surface along that line. Set across the line, each well com-
mands all the water flowing past it.

Often such water-bearing beds are found in the alluvium
alongside of rivers. Such wells are only usefully to D€

employed when the water level is such that they may all bé

coupled together upon one main and pumped by a surface
pump, or by a pump only a few feet below the surface. 1t
is customary to cap each well with an outlet piece ab(?ut
three feet below the surface, and connect each outlet with
a common suction main. When the yield is copious each
well forms its own suction pipe, but if-the yield is small,
and the pumped water level is liable to be drawn down beloW
the level of the highest perforations of the well tubes, t}.‘en
it is advisable to connect an internal suction pipe extendln_g
down the well below the level of the perforations. This
prevents the pump from drawing air at the well of least
supply until all the wells have been pumped down to the
same low level, which obviously cannot exceed 26 ft- 1
30 ft. below the pump clack, as a rule. It is obvious t.hqt 4
shallow gravel supply of this mnature is not feasible if the
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Wwater is not within a few feet of the surface. And the fact
of the water being near the surface often implies risk of
surface contamination.. The best areas for water supplies
of this order are those far removed from human habitation
and on grass lands. The author has obtained supplies both
copious and excellent from small 2-inch to 6-inch wells
coupled in this manner to one pump. One of the best
breweries in England thus obtains its water from a number
of 6-inch perforated wells with internal suction pipes. The
surface of the field is left in grass and undisturbed, and
there is no mounding of the surface whereby surface water
can percolate unfiltered, and there is no denudation of the
roots of plants which are so effective in promoting purity
of the infiltering water.

Excepting in low elevations the multiple small well is
usually inadmissible. Assume that the water level is down
30 ft. below the pump, can the air-lift system of pumping be
applied? Let it be assumed that the delivery can be made
3 ft. below the surface, and that the pumped height is 30 ft.,
then the air-pipe and rising main must be extended to 75 ft.
below" the surface, the immersion being 45 ft. Few driven
wells are so deep as 75 ft., and, therefore, the use of the
air-lift pump may involve the extension of each well to a
depth much exceeding that necessary to obtain water. A
dozen such coupled wells may involve easily 500 ft. to
800 ft. extra boring and lining tubes, but all of them can
be pumped from one air-compressor, and it is to be noted
that the cost of air-lift pumping through small heights such
as above does not become so comparatively extravagant as
when the water level is at great depths below the surface.
Still, the extra cost of a number of coupled wells'may very
well turn the scale in favor of a scheme (b) for a single
deep borehole. The water level in a deep borehole will
frequently stand as near to the surface as that in the surface
gravels. Sometimes it may even be higher. If, therefore,
the prospects of an artesian supply are satisfactory the
bored tube well offers itself for favorable consideration in
Comparison with shallower-driven wells. There is less
anxiety in respect of purity—in fact, practically none—and

there are no serious difficulties in regard to pumping. Where

the water comes reasonably near to the surface the air-lift
Pump may be employed.\ It has the advantage that it will
extract from a well, if the supply is there to be extracted,
very much more water than can be drawn out by the usual
single-barrel pump, which can be contained in the bore pipe.
But if the lift is great the efficiency of the air-lift pump falls
off considerably, and the single-barrel deep-well pump must
be employed. The diameter of the borehole is then to be
fixed by the capacity of the pump, for single-barrel borehole
pumps must not be worked fast if they are to be durable.
Because of this low capacity it is often the practice to con-
struct a dry well down to the water level simply as a con-
tainer for a set of treble-barrel pumps arranged to draw
the water from the closed borehole. The depth of this dry
well depends very much upon the yield required. It may be
dug considerably below the water level in the borehole. The
bore pipe can be plugged at a point below the bottom of
the well by a tube stopper; the bore pipe is then discon-
nected and a valve fixed on it near the dry well bottom, when
the plug can be removed and the valve closed. The water
is thus naturally part way up the rising main, and the range
of pumping lowering is thus increased. Where dry wells
are thus employed, the top of the bore pipe must never
be open. The well must be close connected to the pump
Suction, so avoiding risk of contamination.

The dug-well system (c) with underground storage has
its special risks, as already stated, and ought to be in
charge of a careful man. It enables a small yield to be
allowed to flow and collect during the night, but it is of
little use unless carried considerably below water level, and
and its capacity should be large at its greatest depth. Often
one finds dug wells with capacious headings at the top
Water level, where the yield is at its slowest, and such are
of little service.

The yield of every well varies as the square root of the
amount of the lowering of the water when pumped. It is

always, in the author’s experience, not less than this rule

will give. Often the increase of yield with lowering will be
greater, as may well be anticipated, than this rule gives,
for, as the level is lowered, supplies of less head become
manifest that did not affect the test yield made .with a few
feet of lowering of head only. Obviously a fissure flow
whose rest level is, say, 100 + O.D. cannot show on a pump
test conducted at 105 + O.D. The rest level of water in a
well is the result of the mean effect of all the supply fissures.
Thus, one supply may, per se, give a rest level O 110;
another may give 100. Now, the top supply will flow away
into the lower level head supply fissures, and the rest level
will be somewhere between 100 and 110. As the water level
is lowered by pumping the lower head supplies begin to tell
heavily. All supplies are sluggish at top levels, so that a
dug well is of little use unless carried below water level to
some distance.

For safety, a dug well should be lined with water-tight
cast-iron tubing, and, unless carefully constructed, there
is apt to be leakage of water down the smooth outer surface
of this. The upper surface should be dug out round the
well tubing and a thick wall of clay pugged in to prevent
creeping of water. From the well a large circular concrete
paving should extend round the well for a distance of 20 ft.
or more. This compels all water to travel more than 20 ft.
before it can reach the tubing, thus minimizing the risk
of pollution by direct unfiltered surface water. Beyond the
concrete the ground should be under grass and kept free
from animals.

Small water supplies on system (d) are not common.
They will usually be combined with a filter plant, and for
this reason the system does not commend itself in com-
parison with the tube well, which rarely yields water that
is not purer than any filtered surface water.

When adopted it is desirable that a storage tank should
be constructed, unless an artificial pond can be made by
means of a small dam. The settlement of deposit in the
tank or pond greatly eases the filtration and diminishes
cleaning of the filters.

All supplies, whether by well or from a stream, may be
sufficiently hard to demand softening. Where the hardness
is produced by sulphate of lime, or is permanent, it cannot
well be reduced, for soda is necessary for this. It may be
the case, in time, that the very insoluble salts of barium
will be more cheaply available by the electrolytic process, -
in which case permanent hardness might be dealt with. As
regards the temporary hardness caused| by carbonates of
lime or of magnesia, this is easily reducible by the Porter-
Clerk process, and the amount of lime necessary to effect
this is not large.

Small water supplies are usually required in towns and
villages where funds are limited, and it is not advisable to
be too ambitious. A pressure reservoir cannot always be
constructed near the town owing to want of an elevated
site. A tank or a tower must, therefore, be employed, for
it will be costly to lay mains any great distance in order to
reach a naturally elevated site, whereas a tower tank can
be placed near the centre of demand, and the mains mini-
mized. The safety of the artesian well, even if put down
in the middle of a city, specially commends it, for it also
can be placed near the centre of the demand. The well is
then pumped direct to the softening plant, and from this
the water is pumped direct to the tower tank, whence the
distribution mains radiate to the borders of the area to be
supplied. Where such arrangement is possible the mains
can be kept small, for the water is divided at the tank into
two, three, or more mains, whereas when the tank is beyond
the town altogethei- the first length of main must accommo-
date the whole demand. A central location is also good, in
that no main need be large, yet it will usually be possible,
by means of the mains in cross streets, to provide alternative
routes for water in event of closing of the main pipe to any
quarter. The provision of a public supply to an ancient
town or a hamlet that has no prospect of growth in front
of it must not be undertaken on the lines one would pursue
in some growing manufacturing town. We find the small
town drawing from so many more or less polluted or sus-
picious shallow wells. It is not necessary to remedy this
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state of affairs by providing a high-pressure supply to throw
a fire jet over the church steeple. Our first consideration
is to carry pure water into every house at a price that will
appeal to the inhabitants, not necessarily at a high pres-
sure, though as high a pressure as can be reasonably given
will lead to economy of water mains. But with a pumped
supply every additional foot of height means expense in
fuel, and is not lightly to be undertaken.

The question of the working hours of the pumping
station is one of extreme importance, especially when there
is no elevated site for a large-capacity reservoir, and only
a tower tank can be employed.

If the pumps are worked only ten hours per day the
tank must be very largely increased in capacity, and the
plant generally must be larger and more costly, involving
a continual extra charge on the undertaking. One man can
take charge of the pumping station, but there must be a
second man as a stand-by in case of illness or accident.
The well and pump will need to be larger or in some way
more costly.

Now, by pumping for a day of twenty hours there will
still only be two men employed; the tank and the plant
generally can be minimized and the expenses generally will
be kept to the smallest possible figure. As regards the
pumping for ten hours, however, it must not be forgotten
that the power plant can be fairly small. Spare plant there
must be, but with simple machinery there is no very special
reason why the so-called spare plant should not be worked
regularly. In event of breakdown the remaining plant can,
during repairs or overhaul, be worked for twenty hours per
day. With a plant set out for a long day one puts in spare
plant. With a short working day the item of spare is filled
by utilizing spare hours.

When a short day is decided upon it would appear to
be a fairly satisfactory policy to work, say, two-thirds or
three-fourths of the plant, the remaining third or fourth
alone being spare. This question of machinery is somewhat
troublous with small supplies, because it is unwise to
employ gas engines of too small a size, and when of full
size or large enough to do the whole work, then the spare
plant for the long day is just as big as the running plant.

An advantage of lon-day working, which comes to the
front when it is necessary to soften the water, is that the
softening plant may be made of smaller size, and a con-
siderable saving of expense may, herefore, be made.

Pumps.

The kind of pumps to employ demands careful thought.
With a dug well carried down to the water level there is
nothing better than the treble-barrel pump, with three-throw
crank, such a pump being balanced. But in many cases the
water level is at a considerable depth below surface, and
there will be no dug well. In this event—and such an
arrangement is better from a safely sanitary aspect—there
will be either an air-lift pump or a simple barrel pump put
down the bore pipe and worked by machinery at the surface.
These simple barrel pumps require to be so proportioned
as to work slowly, for they are then durable and reliable,
but unless there is a storage reservoir of considerable capa-
city, both the borehole and pump must be in duplicate.

In the most economically-devised scheme there should
be a set of spare rods and bucket, and there should be
appliances on hand for rapidly removing the working set.
With the air-lift pump the power required is much greater
than for the barrel pump, especially when the water level
is far down. The air-lift is, therefore, most suitable where
the lift to surface is low and there is a softening apparatus
whence the softened water is raised to the tower tank by
turbine pumps or by geared or belt-driven pumps worked
by the same engine that works the well pump or air-lift.
The air-lift has the very great advantage that the whole of
the machinery is at the surface, and there need be no set

relation between the position of the engine-house and the
site of the well, it being so easy to carry the compressed-air |

pipe to any reasonable distance with very little loss of
efficiency. 3

As regards tank capacity, this will depend upon the
working hours of the pumps, and is best found by a dia-
grammatic representation of the rate of filling of the tank
during the period of pumping, and of the rate of demand,
which must be assumed according to conditions. Thus, a
fair assumption is that the demand is divided into four parts
and periods, three of two hours each, during which a
quarter of the day’s demand in each period is consumed,
while the other fourth is divided over the remainder of the
day, but chiefiy in the forenoon, afternoon and evening.
By plotting supply curves for ten, twelve, sixteen and twenty
hours, the depletion of the tank can be ascertained for every
hour of the day, and it will be found that but little differ-
ence occurs as between a pumping day of fourteen or twenty
hours, but below fourteen hours a considerably larger tank
capacity will be found necessary. The height of the tank
is also of importance. If too high, a perpetual extra charge
for interest and high pumping is introduced, but the mains
may be smaller. In small supplies the ends of the various
mains are already larger than calculation demands, and too
much pressure should not be expected. Every case must be
considered by itself, for no anticipation can be made that
will fit each case when it comes up. There are certain
general rules that an engineer should follow as far as pos-
sible, but every rule may at some time be better disregarded
than followed. Thus a supply main should not be made to
serve as the rising main from the pump to the reservoir,
but with a small supply and the necessity of a close economy
cases might arise where this rule would quite properly be
abrogated; :

A small water supply is a matter of compromise. The
people have for years had a meagre supply from more O
less polluted wells. Finally, cases of typhus occur, the
public conscience is roused, and a better supply is desired,
but there is little money available. It is very undesirable to
attempt a scheme of perfection at a cost that will merely
serve to frighten the people and postpone the scheme in-
definitely. Rather a moderate scheme should be undertaken,
because any scheme which will deliver a fair flow of pure
water from a half-inch tap into every kitchen sink is far and
away better than the carrying of water from wells at 2
distance, and often in dirty pails.  Moreover, every family
using a well is at the mercy of any dirty person who may
choose to carry water in a dirty pail. This is particularly
the case where there is no well bucket.

The question of house cisterns is one that admits of
much argument. If every house that has a cistern the mains
can be smaller and cheaper, for the demand is spread over
the day in comparative evenness.

But cisterns, especially in small houses, are apt t0
become dirty and neglected. The ideal cistern, could it be
made, would be closed and expansible, like a concertina,
and weighted so as practically -to be in balance with the
supply. But there is no material from which such a cistern
could be practically constructed. Cisterns with ball valves
are apt to cause great loss of water. A closed cistern with
an air-snifting valve has the disadvantage that the air drawn
into the cistern as this is drawn upon may be foul air, and
there would be difficulty in maintaining a good filtering
medium to each air pipe. Cisterns are thus not to be
encouraged in small houses.

As regards power for pumping, there is to-day a wide
choice between steam, oil engines, gas engines with towff'S
gas, gas engines with producer gas, and electricity. Cir-
cumstances in each case may be such as to warrant the
choice of some particular motive power, but generally for
small water supplies it is likely that the gas engine Wit
producer gas plant will prove by far the cheapest. For
larger towns it may be that a steam plant will be considere
more reliable than gas power, but this becomes every. year
less certain, and for small towns of 3,000 to 5,000 inhabitants
the gas plant seems better than any other.

To sum up, it may briefly be said that the gravel a}id
sand supplies from shallow depths must be employed with
great circumspection, and that the bored-tube well is almost

| certainly a safe thing whereever made.
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The greatest example of the safety of the bored-tube
well is afforded by this city and county of London, in which
there are hundreds of such wells still yielding good water,
though the water level in the chalk whence most of them
draw their supplies has for many years been 100 ft. more
or less below sea level, thus offering every temptation to
the entrance of water from the Thames. The London area
is, of course, rendered particularly safe by the fact that
there is so thick an impervious stratum between the surface
and the water-bearing chalk.

As a matter of precaution old wells should everywhere
be filled up with clean material when discarded from use,
or otherwise they will but continue to act as sink holes for
the further pollution of the strata to which they afford easy
access for surface-water drainage.

The bored-tube well should be lined with stout, socketed
Special driving pipe, screwed to butt and with painted
threads. It may be used with confidence, even if put down
in the middle of a city.

In supplying 'a small town, apart from the absolute
hecessity of purity, the general somewhat exigeant demands
made for larger schemes cannot be obeyed. The old adage,
that half a loaf is better than no bread, bears strongly on
the subject, and so long as the half loaf is sound and whole-
Some too much must not be demanded of it in respect of
Size, A

A demand of twenty gallons per head per day is unlikely
to be reached for some time by people accustomed to the
limited use of pail-carried water. But a supply creates the
Will to use it, and while it is desirable that every house
should be assessed for water rate, it does certainly seem
desirable that a portion of the charge for water should be
according to meter reading, so as to tend to the reduction
of careless use, leaking taps, etc. So much waste only
teduces the capacity of the mains to cope with the fair
demand, and a wasted water supply also reduces the value
of the sewage if this is turned upon a farm, and generally
enhances the cost and difficulty of dealing with it.

Careful use of water is particularly to be fostered in a
Small town with a pumped supply to a tower tank, for the
Capacity of the tank is so very much a question of the
demand, and first cost is so very important in most of our
Small country towns which have apparently arrived at a
Quiescent steady population. Very few of them are likely
Lo put on serious growth, and for the few which will do so
it is not justifiable in the case of the many to incur heavy
€xpenditure on the off chance that this one town will be
one selected by Fate for future great expansion. When
€Xpansion does come let it in fact be made to pay for itself.

—_— e o——

WATER FILTRATION AT EDINBURGH,
SCOTLAND.

The Edinburgh and District Water Trustees have
,adopted the report of a sub-committee recommending the
nstallation of twelve of Messrs. Bell’s eight-foot diameter
batent pressure filters at Fairmilehead, to filter the supply of
Water from the Talla. The scheme originally proposed was
for the erection of seven sand filters and a large storage
Teservoir. The twelve filters proposed to be put down at
Present will deal with 2,000,000 gallons per twenty-four
ours, and these, with the existing filters at Alnwickhill,
are expected to serve the city for a number of years to
Come. It will be necessary to have a balancing tank at Fair-
mi_lehead to equalize the flow of water from the Talla, but
t 1S tank will not be an expensive item. The approximate
Cost of the whole work is put at $100,000, while the batteries
of filters could be extended so as to deal with the 10,000,000
géllons daily proposed under the original scheme at a further
€ost of $150,000. The present proposed instalation of filters
and relevant works will take about a year or eighteen months

to Complete, and is regarded as completing the Talla water
Scheme,

CONCRETE AS A SAFEGUARD AGAINST FIRE.

In a recent discussion of the heat resistance of con-
crete, Mr. Leonard C. Wason, president of the Aberthaw
Construction Co., Boston, showed that the great conflagra-
tions of recent years have firmly established confidence in
the fire-resisting qualities of concrete. Omne of the elements
in the durability of concrete is the fact that a conflagration
is of necessity of relatively short duration. This feature
is of vital interest to manufacturers who desire strength and
durability combined with the power to resist the effects of
fire. Mr. Wason stated that if cement be continuously ex-
posed to a temperature of goo degrees it will ultimately
disintegrate, but much higher temperatures may be endured
for shorter periods. It will stand a temperature of 500
degrees for an indefinite period. Fire tests of five hours’
duration, conducted with temperatures of 1,700 to 2,000
degrees, have shown that the temperature was not sufficient
to destroy either the cement or the aggregates buried within
it. Although limestone would ultimately be calcined or
glass-melted, this would not occur before the cement itself
was disintegrated. Nevertheless, quartz sand and broken
trap rock may properly be regarded as best suited to resist
fire. The use of cinder is not particularly objectionable
except as regards the strength of the concrete used in con-
nection with reinforcement. Small lumps of coal, half an
inch from the surface, have been found entirely unaffected
by the heat after severe tests.

Mr. Wason referred to tests which he had personally
examined in which the amount of pitting did not exceed
one inch, usually much less. The conductivity was so poor
that he was able to bear his hand on the top surface of a
flcor five inches thick without burning after a fire had been
raging below for five hours. It has been the practice of
the Aberthaw Construction Co. to provide an extra inch of
concrete, over and above the calculated amount, around
the reinforcement of columns, and sometimes of beams, the
strength of which is thus rendered entirely independent of
the flames.

It may appear paradoxical as regards the conductivity
of concrete to note that plastering on the interior of cold
walls will frequently freeze when it ‘is put on. In one of-
Mr. Wason’s experiences solid walls were 18 inches thick,
the external temperature was from 10 to 15 degrees and
the internal 45 to so degrees; nevertheless, the plastering
invariably froze. In another case plastering froze where the
walls were not quite dry, 10 inches thick, with the same
internal temperature, while the external was from 25 to 30
degrees. Undoubtedly the facts that the wall is continu-
ously exposed to the outer temperature, and that the
vaporizing of the water in the plaster reduces its tempera-
ture are important factors in the cooling of the inner
surface..

On the other hand, the non-conductivity of concrete in
the form of a steam conduit is well shown by another ex-
perience of Mr. Wason’s. Such a conduit, about 500 feet
long, was built between a boiler-house and a mill, just wide
and deep enough to receive two six-inch and two small
pipes. The large pipes, which carried live steam, were not
covered in any way. After all pipes had been laid in the
trench a concrete cover was constructed over them so as to
render the conduit waterproof against ground water. It was
carried only 2% feet below the surface, but not below the
frost line. It was open at both ends to make it easy to
observe whether there was any leakage or not. The assump-
tion was made that if any vapor escaped from either end
of the conduit there must be some leakage, which would
permit the water to vaporize. After the conduit was dried
out, which took about two weeks, no vapor was observable.
Since then the loss of heat through the concrete has been
relatively small.

The warmth of the concrete building is recognized on
all sides. This feature, combined with its power of resist-
ance to fire and its durability, renders such a structure

.| practically unapproachable in its advantages.
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PRIME MOVERS.

By A. D. Le Pau, B.A.Sc.

The growth of human industry depends on nothing
more than the possession of cheap and convenient power.
Labor is by far the largest factor in the cost of many manu-
factured articles, and cheap motive power tends to displace
the strength of human hands in all manufacturing pro-
cesses, and so reduce the labor cost, and to set free that
labor for other and less purely machine-like.purposes.

The first thing to be determined in planning a power
station is the proper site, which should, if steam be the
motive power, be settled by convenience with respect to the
supply of coal and water. In using water power, the location
depends wupon the hydraulic development. It should be
remembered that it is strictly a utilitarian structure, and
for the best results, electrically, must be dry and clear of
floods, conveniently arranged for all apparatus, with an easy
entrance for transmission lines, and above all it must have
solid foundations, capable of further extensions, and must
meet all these requirements at a minimum cost. The best
watchwords in power-house design are safety, operation,
simplicity and accessibility.

With regard to outside arrangement in a water power
plant, the units are most conveniently placed side by side,
with their shafts parallel. This tends to concentrate and
simplify the whole plant and bring it clearly under the eye
of the operator. The fundamental question is the proper
size of units. There is at present perhaps too strong a ten-
dency to use direct coupled units at any cost. Direct-driving
is' very simple and efficient when conditions are favorable,
and for large units is necessary, but belt and rope drive
gives little trouble when well engineered, and only wastes
from 3 to 5 per cent. energy for a single drive. It is very
easy to waste far more than this when using a dynamo
designed for a speed unsuited for its output or with wheels
under disadvantageous conditions.

(1) In deciding on the number of units to be employed
several things must be taken into account. The number
should not be so small that the temporary crippling of a
single unit will interfere seriously with the work of the
plant. This determines the maximum permissible size of
the units. The nearer that one can come to this without
involving difficulties in the way of proper speed or serious
specialization - 'the better. In a large plant it.is seldom
advisable to install less than three units, while in some
cases, particularly in hydraulic plants, a larger number may
have to be instaled to meet hydraulic conditions.

(2) In this case it is desirable to operate each dynamo
by its own special wheels to avoid complication. Hence the
consideration which determines the number of generators
also determines the number of wheels in the hydraulic
installation. Only on very rare occasions is it advisable to
use more than a single wheel, or at most a pair of wheels,
on one unit. If the plant is to feed several transmission
lines it is sometimes best to assign separate generators to
“each line, and this may make it necessary to increase the
total number. The requisite security from accident can in
such cases be obtained by use of spare units or by shifting
a generator from a lightly loaded line to a heavily loaded
one.

(3) The first central station was put on a commercial
basis about twenty years ago. Three years ago the steam
power plant had settled down to a uniform arrangement, and
everything seemed to indicate that it would only be neces-
sary to buy a standard set of blue prints and make changes
in size of units to have the station up to standard. From
time to time gas engines were proposed, with improved
economy of fuel, but, with a few exceptions, these were not
generally favored. Then we have the steam turbine placed
on the market after a long period of development, and
during the last three years no other piece of apparatus has
had such a stimulating effect upon the power plant. It has

Page 427.
Page 430.

(1) “Electric Power Transmission.”” Bell.
A2) “Electric Power Transmission.” Bell.

revived the superheater, which has been so developed and
improved that a superheat of 200 per cent. or 300° F. can
be economically obtained. With the general study of these
conditions there has been brought about a general improve-
ment of the furnace, and here there is apparently room for
further improvement. It has also had a stimulating effect
in the further development of condensing apparatus, so that
it is now possible to obtain a vacuum within one inch of the
simultaneous barometer reading.

Another change has been the adoption of high-speed
generators, resulting in a decreased cost of generator and
its foundations and a saving in floor space. The general
high efficiency of the turbine and its claim for recognition
is bound to make for a higher power plant efficiency.

In investigating the efficiency and economies of a power
plant one must not confine himself to a study of prime
movers, but must consider and analyze the entire plant from
the coal to bus-bars; first, in regard to efficiency; secondly,
in regard to the effect of load factor upon investment; and
the effect of the first and second upon the total cost of pro-
ducing the kilowatt-hour, which is the ultimate test.

The following table contains a complete analysis of the
losses in a year’s operation in one of the most difficult
plants :—

Analysis of the average losses in the conversion of oné
pound of coal into electricity, B.t.u.:—

1. B.t.u. per pound coal 14150 100
SUDRLYF e v ey 14150 100 ; .
2. Losg¥inashes. = it 5, 340 2.4
3 oSS MU SIack el 3212 227
4. Loss in boiler radiation .... 1131 8.0
5. Returned by feed-water 441 BT
6. Ret’d by economizer.. 060 6.8 R cee
7. Loss in pipe radiation 28 .2
8. Delivered to circulator 223 1.6
9. Delivered to feed-pump 203 1.4
10.. Loss in leakage drips. 152 1.1
t1. Delivered to small aux-
Rl rapiest S S s Fo e 51 4
125 Heatimg~d il S i 31 2
13. Loss in engine friction T 8
14. Electrical losses ..... 36" -3
15. Engine radiation losses 28 -2
16. Rejected to condenser. 8524 60.1
17. To house auxiliaries.. .... 20 2
s
15551 100.9 14009  ©99-0
14000  00.0
Delivered to bus-bar 1452 10.3

Coal should be bought by paying for B.t.u. only, with
suitable restrictions on the maximum permissible amount
of ash, etc. To test this coal a sample should be taken from
each hopper so that we obtain a true average. This sample
should be tested in a calorimeter. The loss in ashes men~
tioned above is probably as low as it is possible to bring it,
and the extra cost of labor entailed in any reduction would
offset any gain.

The loss to stack, we notice, is a very serious item,
recent investigation shows that this loss may be gfeatly
reduced by the use of more scientific methods in the boiler-
room. In nearly all cases it is found that the loss is due t©
admitting too much air into the combustion chamber
resulting in cooling the furnace. This result is usually dué
to carelessness and inexperience on the part of the fireman:

The loss in boiler radiation and leakage, amounting
8 per cent., is largely due to inefficient boiler setting ©
brick casing, which, besides permitting radiation, admits

and

(3) “Power Plant Economics,” by H. G Stott, A.LE.E,
January, 1906, page 1.

(4) “Power Plant Economics.” Stott, A.LLE.E., January,
1906.
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a large amount of cold air. . This latter loss is increased by
an increase of draught. The remedy for this lies in care
being taken with the boiler setting and the adoption of
up-to-date methods, such as an iron plate air-tight case
enclosing a carbonate of magnesia lining outside the brick-
work. For the tubular boiler the leakage is less than for
the water-tube type, owing to the smaller number of joints
in the water space. This advantage is offset by the in-
creased difficulty of construction and the danger of wusing
large boilers of the tubular type, especially with high-
Pressure steam.

The importance of getting the feed-water to the maxi
mum temperature obtainable is generally recognized, and
would seem to indicate that all auxiliaries should be steam-
driven, so that the exhaust may be utilized in the feed-water
heater. In this way the auxiliaries may operate at about 8o
per cent thermal efficiency.

(5) In regard to electricity-driven versus steam-driven
auxiliaries, the two considerations are economy and relia-
bility. The economy of the steam-driven is greater than of
the electricity-driven auxiliaries, and the only objection that
can be raised is the extensive piping required for the steam-
driven auxiliaries. This piping will have considerable radia-
tion, which cannot be avoided, and if the steam piping to
the auxiliaries becomes too great the loss from this cause
may be greater than the amount of inherent economy. Pipe
radiation is best taken care of by the use of two-layer pipe
covering, each layer being approximately one-fifth of an
inch thick, and sections put on in such a manner that all
joints are broken. This covering of steam pipes reduces
losses about 8o per cent. Relative values of several cov-
erings are given here as regards reduction in losses:—

Per cent.
M ineralt wool (bl 15 Lt des bt et SR S e [16)
ASDEStOS ‘SPODMEZE: s « - ¢ violy o' arers 48 +os s areiarag les laio ol s 89
T A Wl S R it N R B, BRI A 1 s R 87
BT G R T SR MM L e . R 87
ASDEETOS "TVAVI, (575 8115 o alo ol st < odsi o o’ & ek 86
Asbestosiain CeIE o v hi te 8 o oo ¢ st et aneage o 83

(6) T do not believe that either system will prevail to
the exclusion of the other. A very good arrangement seems
to be direct-acting 'steam boiler feed pumps, and possibly
centralize vacuum pumps with all the smaller and scattered
auxiliaries, such as service pumps, oil pumps, etc., driven
by electric motors, the power supply for the motors to be
furnished by separate steam-driven exciter sets of sufficient
Capacity to carry the exciter, plus the motor load, and ex-
hausting into feed-water along with the boiler feed pumps
and vacuum pumps. The exciter sets should be located
near the boiler and feed water heater so that there will be
a maximum of steam and exhaust pipes to and from them
to maintain. It is difficult to explain the expense of a piping
System for a small steam plant; a steam plant when it is
Once installed has to be kept hot and drained all the time,
S0 that it appears that the trouble is far greater than the
€Xpense. y

The motor drive for the other auxiliaries permits of
direct connection to the centrifugal pumps making very
Compact, cheap, efficient and easily maintained sets, and
€ntirely eliminates the maze of hot pipes which permeates
the ordinary power plant basement, and are a continuous
Source of trouble and expense to keep covered, Motor-
driven sets also do away with the necessity of cylinder lubri-
Cation oil cups, and greatly reduce stuffing box and packing
€xpense. Since the exciter sets must furnish the power
there is no diminution in the supply of exhausts or feed-
Water, and, since the power is direct current, there is every
Obportunity for efficient speed regulation to meet all variable
load demands. From these arguments there appear to be
Valid reasons why steam-driven auxiliaries should not be
used exclusively.
&——

(5) P. M. Lincoln, A.LE.E., February 13th, 1906.

(7) Owing to the difficulty of pumping water at tem-
peratures above 150° F., when under pressure, it becomes
necessary to install economizers for the purpose of in-
creasing the feed water temperature to 200 or 250° F. As
the increase of temperature is obtained from the waste
gases at no expense of fuel, it only is necessary to consider
the load factor in order to determine whether economizers
should be installed or not. The size of the economizer to
be installed depends upon the influence of the economizer
upon the available draught due to the obstruction it offers,
and also due to reduced slack temperature. The second con-
sideration is to equate the interest and depreciation changes
against the saving in fuel, and thus determine the amount
of investment justified in each particular case.

In regard to the loss in leakage, this should, and can
be made very slight, and the high-pressure drips can be
returned to the boiler, so that the actual loss from this
source .is very small. In considering these small losses we
might also note that such losses as that delivered to small
auxiliaries, heating, and to house auxiliaries are probably
unavoidable, and of so small a magnitude as not to merit
much consideration.

Recent tests on some reciprocating engines show a
mechanical efficiency of 93.65 per cent. at full load, or an
engine friction of 6.35 per cent. As this forms only .3 per
cent. of the total thermal loss it is relatively unimportant.
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The method of oiling is an important factor in obtaining
this good result. The method used is what is called the
flushing system, whereby a large quantity of oil is put
through all the bearings by gravity feed from elevated oil
reservoirs common to all the units. The oil, after passing
through the bearings, is collected in the basement and
pumped to the tanks again with a loss of only .5 per cent.

Engine radiation losses are probably as low as it is
possible to bring them, due to the improved methods of
heat insulation.

In. considering the heat rejected to the condenser, we

become involved in the thermal dynamics of the steam
engine, a subject so broad that it can only be touched on
T1—Tz2

here. The efficiency of any heat engine: E =
T

where T is the absolute temperature of the steam entering
the engine and Tz is the absolute temperature of the steam
leaving the engine. If the united pressure is 175 pounds
gauge and the vacuum at low pressure exhaust is 28 inches,
837 — 560

then the maximum thermal efficiency is = 33 per

837
the point of maximum

cent. In a particular example

. (7) “Power Plant Economics.”” Stott, A.LE.E., January,

(6) W. E. Moore, A.LE.E., February, 13th, 1906.

1906.
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economy shows a steam consumption of 17 pounds per kilo-
watt-hour, which is equivalent to 20349 B.t.u. per hour. One
kilowatt-hour is equal to 3412 B.t.u. per hour, so that the
actual efficiency of the steam engine and generator is equal

3412
to

= 16.7 per cent. As the generator efficiency is ap-
20349

proximately 98 per cent. at this load, the net thermo dynamic

efficiency is 17 per cent.

The difference between the theoretical efficiency and the
actual is then 33— 17 = 16 per cent., of which 6.35 per cent.
is accounted for as engine friction, leaving the balance due
to condensation radiation and incomplete expansion. These
last three must be considered in order to obtain any im-
provement, and the use of superheated steam is the only
remedy at hand. With its use an improvement of probably
5 or 6 per cent. may be effected by using such a degree of
superheat in the boilers that dry steam will be had at the
point of cut-off in the low-pressure cylinder. Any greater
amount of superheat than this will result in loss to con-
denser, for cylinder losses increase with the difference in
temperature. This would seem to point to the use of more
cylinders, but this involves additional first cost and higher
maintenance charges.

(9) Considering the table, we note that 6o per cent. of
heat units are rejected to condenser. It is clear from this
that in many cases the use of exhaust seam for heating
purposes should not be lost sight of. In the majority of
isolated plants in many electric light stations opportunity
could be made, if the plant was originally so designed, to
utilize for six months of the year a large part of the exhaust
steam for heating, thus in effect turning the generating
plant into a heating plant, and wusing the engines -as
reducing valves to lower the pressure from that generated
by the boilers to that required for the heating system. The
B.t.u. in steam at 175 pounds gauge pressure is only 5.45
per cent. more than in steam at 10 pounds gauge pressure,
so that given the necessity for a steam heating plant, the
additional coal required to make the steam available for
electric generation is comparatively small.

(10) Through the design of a power station the proba-
bility of light loads must be considered, and this affects
the economy of the boilers as well as that of the engines.
Firing is a most important item in this connection, and
there is a greater difference in economy between a carefully
fired and a badly fired boiler of the same kind than there is
between the best and worst type of boiler in ordinary use.

Boilers may be divided into three types:—

Shell boilers, in which the water is contained in a
cylindrical tank heated on the outside.

Tubular boilers, in which there are tubes running
lengthwise of the boiler shell, and serving as channels for
the heated gases from the fire; and, lastly,

Water-tube boilers, in which the water is contained in
a group of metallic tubes, around which the heat of the fire
burns freely.

As to the merits of these different types opinions differ
very widely, but it is clear from experience that the simple
shell boiler is decidedly inferior to either of the others in
economy, despite its simplicity and cheapness. Of late
years it has been the fashion to employ water-tube boilers
under all sorts of conditions on account of their supposed
high efficiency as steam producers. Safety and compactness
as tests under experiment show phenomenal efficiency, but
tests under working conditions hardly give as good results.

Altogether, the subject of boiler efficiency is a very
difficult one, since conditions are constantly changing, and
the best guides are found from long practical tests than
from the theory of combustion. Boiler tests, with the con-
dition of economy, in view, are of great importance, and are
likely to pay for themselves many times over in a few months
of operation. Forcing a boiler usually injures its efficiency,
as it increases the consumption of coal for grate area.

(8) “Power Plant Economics.” Stott, A.I.LE.E., Jan., 1906.
(9) Calvert Townley, A.LE.E.

(10) ““Electric Power Transmission.’’

Bell. Page 326.

Therefore, it follows that a boiler is more efficient at
moderate loads than high ones. It may occur in central
station practice that despite these facts it is better to force
the boilers at hours of heavy load than to keep a relay of
boilers banked ready for use.

The best fuel is not always that of the highest thermal
value, for, in fact, a grade of coal only moderately good is
often the most economical. Good boilers should with
careful firing utilize from 70 per cent. of the thermal value
of the coal. In regard to actual tests under boilers, examples
show from 8 to 13 pounds of water evaporated from and at
212° F. per pound of combustible. As average good steam
coal contains from 8 to 13 per cent. of ash and moisture,
these results correspond to from 7 to 113% pounds of water
per pound of coal. Generally speaking, from 10 to 15
pounds of coal are consumed per hour per square foot of
grate surface.
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(11) The following table gives a general idea of the
results of several boiler tests, good, bad and indifferent:—

’

Kind of Boiler. Kind of Coal. Evaporation.
Return tubalde il d. o Welsh steam....:i.i0. 13.12
Water-tube 15 3ui o ns sod Biftmitnous | L et Jads 135 0X
Returntubulagciiie st Cutnberland 1. i e 12.47
Verticular tubular ....... Cumberland « ..... .0 12.29
Maginesss Bhtiomr. e we Newcastle s ciniuii, 11.44
Water=tube "aabl Lie i 22 Anthracite i sl 11.31
Plainstububarsahy ol s Cumberland == d i 10.08
MATInG! S 4, ATk A Anthracitels . sy T 0 10.88
Eocomotiveuls  Sniniiany Welsh steam ......... 10.44
Cylifider L i L S | @fo] ' ERNER L ANRSRE 10.39
Colinvden i e I Rl s Anthravite sl g 9.22

Cumberland @ i obteie d 8.74

(11)" “Electric Power Transmission.” Bell. Page 330
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In the above table the evaporation is per pound of
combustible. We might notice the small difference in
efficiency between the different kinds of boiler. Economy

depends vastly more on careful firing and proper propor-
tioning of the grate and heating surface than on the kind
of boiler used. Shell boilers, of course, fall below all others
in matters of economy; and of the other two classes the
Water-tube are generally more compact and stand forcing
better, but, on the other hand, are more expensive and
perhaps harder to keep in condition, more particularly if
the water supply is of inferior quality. In the statement of
evaporation we were, of course, dealing with firing under
tests, which is usually more carefully handled, and were not
allowing for ash and banking and general- waste, so that,
considering these last, we see that actual evaporation is
from 15 to 20 per cent. lower, running about 9 or o
pounds, or even as low as 8 pounds, in cases of varying
load, such as we might expect in electrical plants of mod-
€rate size.

Most furnaces are constructed to meet the requirements
of high-grade fuel, and serious losses result with the use
of inferior grades, unless allowances are made for this in
8rate surfaces, draught, etc.

(12) At the present time there is a demand for larger
boiler units, caused by the introduction of the steam tur-
bine, whose relatively small floor space makes a compact
boiler of great desirability. It must not be forgotten that
the smaller the number of boiler units the less attention
they require, and the cheaper their cost of installation,
Piping and maintenance becomes.

To-day, mechanical stokers are in very extensive use in
Some parts of the country, and the reports from these,
though varying in their nature, would seem to indicate that
they are advantageous in the handling of medium and low-
grade coals only. Firing large quantities at a fairly uniform
Tate, they are found to work satisfactorily, while with
irregular loads and high-grade coal careful hand-firing is,
berhaps, more economical. It must also be noted that auto-
Mmatic stoking saves no labor in small plants. A saving of
from 20 to 30 per cent. in labor can be effected by their use
in plants using from one hundred to one hundred and fifty
tons per week, and this can be increased to 30 Or 40 per
cent. in plants burning over two hundred tons per week.
Coal-handling machinery is not, as a rule, an economical

‘investment in plants of less than one thousand b.h.p.

Primarily, the condition of firing must be taken into
account. This is very often overlooked, and any laborer
Who can handle a shovel is accepted. A poor fireman is
dear at any price, and quite as disadvantageous to the
Station as a poor engineer. Very often poor firing is evi-

“denced by a poor and non-uniform spreading of the coal,

and by not admitting just the correct amount of air. With
ot enough air combustion is incomplete and gases are
Smoky, while with too much air gases are cooled, and we
have a serious loss in efficiency. As boilers are ordinarily
Set the temperature of the flue gases is greater than is
conducive to best economy, and for this reason economisers
are introduced. e

We have noted the several consumptions for different
engines, but the amount ‘of coal consumed per horse-power
our is an indication of the economy of the plant. The cost
of fuel varies considerably, and its price on the market is
by no means proportionate to its thermal value. As a rule,
the coals giving the best economic results are not those of
greatest intrinsic heating power, as the best results are
fre(luently from cheap coal, or a mixture of the two. Here
the hoilers of a model plant may show an evaporation of
only seven or eight pounds of water per pound of coal. For
electric power stations operated by steam power the
Vital, economical question is the cost of fuel per kw. hour
Tather than the performance of engines or boilers alone.
he final result involves the performance under varying
0ads and the skill of the operator in keeping his apparatus

Tunning as near its point of maximum efficiency as possible
B

(12) W. E. Moore, A.LLE.E., February, 1906.

in spite of changes in the electrical output. This personal
element forbids a reduction of the facts to generalities.

Steam.

An electric light plant run by steam of a capacity of
one hundred to one hundred and fifty horse-power will use
from five pounds of coal per horse-power hour to six pounds
of coal per electrical horse-power hour.

(13) Steam should be adinitted at the highest pressure
feasible and exhausted at the lowest pressure possible. This
indicates that high boiler pressure should be used, and that
it is better to condense the steam than to expel it into the
air, as by condensing most of the atmospheric pressure can
be added to the working range of the pressure in an engine.

Waste of heat in the engine should be stopped as much
as possible. This means checking losses from the cylinder
by radiation and conduction and internal losses from
cylinder condensation. The first principle laid down has for
its object the increase of the possible efficiency, while the
second principle bears on the recurring of as large a pro-
portion as possible of this possible efficiency. The work
of amn engine should be maximum practically for its dimen-
sions and use. To fulfil this condition high pressure and
high piston speed are necessary. Compound engines involve
the principle of lessening thermal losses in a cylinder by
avoiding extremes of temperature between initial and final
temperatures. The simple engine may be used where the
size is small and coal is very cheap.

Condensing engines always furnish power more eco-
nomically than non-condensing ones. This is particularly
true at less than full load, since the loss at the atmospheric
pressure may be taken as a constant source of inefficiency,
which is very serious at low loads. For example, a triple
expansion engine working at one-quarter load in one horse-
power will be likely to have its consumption of steam per
one horse-power increased 15 to 25 per cent. above that
per one horse-power at full load, while working non-con-
densing the increase would be from 50 to 100 per cent. per
one horsepower. Hence, for elctrical working, where light
loads are frequent, condensing engines are an enormous
advantage. With simple or compound engines the same
general rule holds good as for triple expansion engines,
with the additional point that light loads effect their
economy even more when working non-condensing. It must
be borne in mind that if an engine is to do its best work
under varying loads its valve gear and working pressure
must be arranged with this in mind, else the advantage may
be thrown away. Among engincs having the same class
of valve gear, compound engines give better economy than
simple ones and triple-expansion better than compound ones.

As regards speed of engines, there is always advantages
in high piston speed, both as respects first cost and me-
chanical efficiency. So far as economical use of steam goes,
speed makes little difference, except that it sometimes
involves a change in valve gear. Most high-speed engines
have valve gear of the dependent sort, which puts them at
a disadvantage, except in so far as lessened cylinder con-
densation may offset the losses due to less efficient distri-
bution of the steam, but the best dependent valve engine
is less economical than the best independent valve engine
of the same class.

_ With respect to actual economy in the steam consump-
tion, the size of the engine has a powerful, though some-
what indeterminate influence. Even at full load, non-
condensing dependent valve engines of moderate size require
30 to 40 pounds of steam per indicated horse-power hour,
and only in very large engines does this steam consumption
fall below 30. Working condensing, the same machines used
from 20 pounds in very favorable cases to 25 to 30 pounds
more commonly.

Passing to compound non-condensing engines, the effect
of compounding on the efficiency is about the same as that
of condensing. Independent valve compound engines, which
are seldom worked non-condensing, perhaps use from 18 to
20 pounds of steam per horse-power hour. ;

When condensation is employed the dependent valve
engines are in rather infrequent use. The steam consumption

Bell.

R
(13) “Electric Power Transmission.”’ Page 311.
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of dependent valve compound condensing engines is well
known to be 16 to 24 pounds per one horse-power hour, with
the first-mentioned figure rarely reached. Tests on compound
condensing engines with independent valves give 14 to 20
pounds of steam per one horse-power hour, while some tests
have run as low as 12 pounds. We may notice from these
results that the difference between dependent and inde-
pendent valve gear is less in compound engines than with
simple engines. Compound and triple-expansion engines
permit greater expansion of the steam without loss of
economy; hence, they allow higher steam pressure and a
greater temperature range, thus giving higher thermal
efficiency. Good practice indicates that for simple engines
the boiler pressure should not be less than go to 100 pounds
per square inch, for compound engines not less than 120 to
150 pounds, and for triple expansion not less than 140 to 150
pounds, and hence up to 200 pounds.

Steam Steam
per 1 h.p. per 1 h.p.
General Working
Kind of Engine. Range. Range.
Simple, non-condensing, dependent

et bl At N ' R TN R L 30 to 40 33
Simple, non-condensing, indepen-

(8 (-0 sl 8 g s A oo RN gt e 25 to 30 28
Simple, condensing, dependent ‘

s crrn TGl I A Iy et i T A 20 to 30 25
Simple, condensing, independent .

TG 0, e e 50 5 oo bbre S e A D 18 to 25 21
Compound, non-condensing, depen-

GLET o R T G A e g e S R el 20 to 28 24
Compound, non-condensing, inde-

pendents valve™ e, 50 cues I T £ 18 to 25 22
(1) Compound, condensing, depen-

TR I s Vo ot ot e bl og il S5 5% 10 to 24 20
Compound, condensing, indepen-

O ETELE R LB o agp 3 3 oL T i o s = e 14 to 20 17
Triple, condensing, dependent valve 14 to 20 17
Triple, condensing, - independent

AU el e S A Rl s R e 12 to 18 14
Triple, large, condensing, indepen-

(g | b o PR AR S MU e AR 12 to 14 13

Unfortunately, engines employed for electrical work are
comparatively seldom kept at uniform full load. On railway
service there are sudden changes from light loads to very
heavy loads, while in lighting service the change in load is
usually graduated. These variations affect the economy of
the engines unfavorably—at certain loads there is not
enough expansion, while at others there is decidedly too
much. The variations in economy are largely controlled by
the suitability of the engine to its work. For uniformity it
is better to rate an engine at the horse-power of maximum
. economy, whatever the real load may be.

In Fig. 1 curves 1, 2, 4 and 5 are of engines so rated
as to have their maximum economy near full load, while
the curve 3 is from an engine intended to give highest
economy at about three-quarter load. This is generally
preferable for variable loads, but for large central station
work, where the number of units is large enough to permit
loading fully all that are running it is better to have each
unit give its best economy near full load, and to vary the
number of units instead of the load on each.

For electric railway service under ordinary conditions,
it is best to employ an engine which at full load is worked
to a high capacity, and hence somewhat uneconomically
while at lesser loads, which more mnearly correspond to
average conditions, its economy will be a maximum. For
electric lighting service it is preferable to have the point of
maximum economy of all more mearly at full load. For
power service, which is on the one hand more uniform than
railway service, and on the other hand less uniform than
electric lighting work, it is probably best to employ an
engine having characteristics between the two mentioned.
In cases where variations in the load are very sudden, great
Bell.

(1) “Electric Power Transmission.”’ Page j310.

mechanical strength of all moving points is necessary, and
an attempt should be made in planning the power station
to arrange for its best economy at average load.

The curves on Fig. 2 show plainly the advantagés to
be gained by using compound and triple expansion con-
densing engines, and disabuse the common fallacy that
simple engines are more efficient for varying loads. Their
advantage is so great that under any ordinary condition the
use of the simple engine is a wilful waste of money. If the
saving in first cost was great, their use might be excused,
but the extra steam required means addition of outlay in
boiler capacity. The curves show that twice the B.h.p. i8S
required for non-condensing engines as is required for
triple expansion engines. This same ratio of original cost
holds true of the capacity of stack feed pumps, steam
piping, water piping, and in the building, so it is poor
economy to buy a cheap type of engine.

The greatest economy in recent years has been in super-
heating introduction, whereby steam on its way to the
engine is often raised to 600 to 700° F. This largely in-
creases the working ranges of the engine, and hence the
efficiency at a small extra expense of fuel. This high range
of temperature has somewhat complicated matters of lubri-
cation, but has been satisfactorily solved, more particularly
abroad, where the very efficient result of ten pounds of
steam per one horse-power hour has been obtained. Super-
heaters have been introduced in this country chiefly as
auxiliaries to steam turbines, with very good effect, but W€
do not appear to be getting the very best out of them.

For large railway or power service it is best to direct
connect the units for the sake of compactness and economy,
and if the station is of the magnitude of 4,000 or 5,000
horse-power, engines direct connecting are advisable in
nearly every case. In cases of this kind it is best to work
the units at a fairly high speed. It is better to have small
units and less weight running at goo to 1,200 r.p.m. than
to exaggerate to size of both engine and generator and run
it from 50 to 70 r.p.m. Direct connected units of moderaté
size give much better efficiency than do the enormously
large ones with a heavy piston and enormous flywheel.

We can now refer to engine performances in regard to
coal consumption per horse-power hour. The table given
below shows the consumption for various engines based
on the burning of one pound of coal for every nine pounds
of feed-water used, and which may be considered slightly
better than is found in practical experience:—

Coal per 1 h.p. hour.

Non-
(14) Kind of Engine. Condensing. condensing-
Simple, dependent valve............. 234767 3.66
Simple, independent valve........... 2.33 3.1
Compound, dependent valve.......... 2.22 2.66
Compound, independent valve........ 2.00 2.44
Triple, dependent valve.............. 1.88
Triple, independent valve............ 1.66_
Triple, independent valve (large).... 1.44

These figures only apply to engines of several hundred
horse-power. From this we see that a combination of great
efficiency at the boilers and a small steam consumption iB
the engines gives remarkable results. The best triple
expansion engines can be counted upon to do a little better
than one and a half pounds of coal per one horse-power
hour, but this is under very favorable conditions.

Steam Turbines.

A strong factor in the raising efficiencies of power
plants has been the introduction of the steam turbine.
Primarily, its first cost is, perhaps, thirty per cent. less
than for a steam motor and generator, and it is mO¥®
economical than the reciprocating engine. With it super“
heat to the extent of 200° F. reduces the steam consumption
about r5 per cent., and its economy is about 20 per cent.
better than that of reciprocating engines. It has also been

(14) “Power Plant Economics.”

Stott, A.LE.E., Jan-
uary, 1906. :




July 3, 1908. THE CANADI

475

AN ENGINEER.

instrumental in bringing the size of prime movers up to

about ten thousand horse-power.

(13) The inherent principles involved in the design of
che steam turbine show that it can be expected to give an
almost perfect adiabatic expansion, as there are no thermal
cycles of heating and cooling at every stroke as in the
reciprocating engine. Since it is evident that the expansion
will be more nearly adiabatic in the low-pressure stage of
the turbine than in the low-pressure cylinder of the engine,
it has been proposed that the turbine should be used for
the low-pressure part of the cycle.

The following calculations show approximately what
might be expected from such a combination.  Assuming that
the 5,000 kw. reciprocating unit would take 50 per cent.
more steam when operating non-condensing than con-
densing, there would be, from experimental results, a con-

FOOHR Gas Engine using natvral gas.
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Fig. 3.
sumption of 25.5 pounds steam expanding between the

absolute pressure of 190 pounds and 14.7 pounds would give
up 165.3 B.t.u. per pound, a total of 4,125 B.t.u. per kw.
hour. The total heat in the steam at 1go pounds absolute is
1,197, so that the heat units left for the turbine wquld be
(1,197 X 25.5 — 4,125) X 5,000=131,542,500 B.t.u. The B.t.u.
for turbine, per kw., hour, operating on dry, saturated
Steam, may be taken as 20,349, but owing to wetness of
Steam the efficiency would probably be lower.d to about 70
Der cent., so that the steam consumption would be increased
to about 29,070 B.tu. The total power available for the
turbo generator would then be 4,807 kw. Thus, we obtain
5,000 kw. from the reciprocating unit and 4,807 kw. from
the turbo unit, or a total of 9,807 kw. at a cost of 15,562
B.tu. per kw. hour.

(15) “Power Plant Economics.” Stott, ALEE.; Jan-

vary, 1906.

(16) In this case the turbine performs exactly the
function of a vast third cylinder on the engine, a cylinder
of size and shape suited to the load; it receives its load
without cylinder condensation; in fact, it has all the char-
acteristics of an ideal cylinder. It is just another expansion
working in the field which the reciprocating engine 1is
incapable of filling, and in that field can give as good an
efficiency as in any other field, and that efficiency closely
approximates to that of a high-pressure cylinder. There
has' been obtained experimentally on the lower stages of
pressure in a single process, corresponding to the work in
one cylinder in a steam engine, an efficiency as high as
77 per cent. with saturated steam in a very simple kind of
steam engine. This is as well as the engine does, even in
the higher ranges of pressure, and about four times as well

'as it does at the lower ranges.

Suppose that an engine station is operated with engines
limited in the matter of overload by congestion in the low-
pressure cylinders. Instaling a low-pressure turbine between
a low-pressure exhaust and the condenser, and assuming
that the engine exhausts at a pressure of 20 inches vacuum,
then 20 per cent. is added to the maximum output formerly
obtained from the station. The capacity of the turbine is
one-fifth of the capacity of the engine. It has no govenor,
it has only half the wheels and processes of a high-pressure
turbine—altogether it is a very simple device. The turbine
would cost probably $35 to $45.per kw., and the additional
power produced, if rated on the increase of capacity of the
station on an engine basis, would amount to something like
five times the cost of the turbine. Consequently, enlarge:
ment by the addition of low-pressure turbines may cost only

one-fifth as much as the enlargement along the original
line, and the results are also better.
In operation a much higher rotative speed and uni-

formity of angular velocity can be obtained with the turbine.
This high speed conduces to a smaller size of rotating
member in the generator, while uniform angular velocity is
a feature of special importance with reference to the opera-
tion of alternators in parallel. These features are, of course,
inherent in’ the construction of the turbine.

Many engineers claim that as regards thermal economy
that there is really very little difference between the best
steam turbines and the best reciprocating engines. Some
actual tests would seem to indicate this, and the guarantees
of some engine builders even go farther than those of tur-
bine builders. .

It is generally conceded, though, that the most striking
innovation in recent years is the introduction of the turbine.
The strongest points of steam turbines are cheapness for a
given output, economy of floor spact, freedom from vibra-
| tion, uniform efficiency at varying loads and light friction.
i Of these, the first is the result of high speed, and it may
i be said that the turbine gaes to the extreme in this respect

for the most economical construction, and still it can be
_built at a cost probably much below that of any other direct-
gconnected unit. Economy of floor space is very marked,
more particularly in the vertical type, but this is actually
less than at first appears, since the boiler location generally
determines the area of the plant, and turbines cannot be
huddled into the space which their dimensions would
suggest.

Some authorities give that, at equal pressure, superheat
and vacuum, the steam turbine in its present stage is about
as efficient per break horse-power as a first-class compound
(17) condensing engine. With reference to the use of super-

| heated steam, it should be said that superheat causes no
| additional lubrication expense on the turbine such as is
i necessary with high superheat in engines. The use of
i superheated steam is especially adaptable to turbines, and
(all the economies incidental to its use are easily obtained.
| Average results for a 400 kw. Westinghouse-Parsons unit
show an increase in economy of 5 per cent. for 50° super-
heat and 10 per cent. for 100° superheat, 15 per cent. due

to 150° superheat.

(16) W. L. R. Bennett, A.LLE.E., March, 1006.
(17) W. E. Moore, A.LLE.E., February 13th, 1006.
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The increase in economy due to increased vacuum is
also greater than in the steam engine. For every inch
increase in vacuum between 23 inches and 28 inches the
increase is 3 per cent. for 100 kw. units, 4 per cent. for
400 kw. units, and 5 per cent. for 1,000 kw. units.

(18) Obviously, the use of a high vacuum is important in
turbine work, and efforts for obtaining this vacuum have
met with every success. Only by using a vacuum of 28
inches and 100 to 150° F. superheat can the best results be
obtained from turbines. Sometimes a reciprocating
engine can be run non-condensing economically, but the
advantage of condensation is so much greater with the
turbine that the only reason for running non-condensing is
the need of steam for other purposes. By instaling cooling
towers in a non-condensing plant the output can practically
be double without adding to the operating cost.

Recently turbines carrying expansion to as many as
five stages have been introduced, and from large units of
this construction it is possible to secure economy equal at
least to that of a first-class triple expansion engine.

Cas Engines.

The gas engine has probably developed more slowly
than any other piece of apparatus, and it is only within the
last ten years that the larger type of engine, from 3500 to
2,000 h.p. in size, has appeared. For highly intermittent
service gas engines are undoubtedly cheaper than steam,
and in ordinary units the cost of operating is very low, but
against this we have a high first cost and much depreciation.
The delay in the success of the gas engine may he said to
have been due to the difficulty experienced in bringing
forward an efficient and inexpensive method of making gas.

The chief objections to this prime mover are lack of
uniform angular velocity, uncertainty of action, high cost
of maintenance and inability to carry heavy overloads. Of
late years the first two of these have been removed, and
vigorous development has placed the gas engine in the
front rank. The cost has been so reduced that to-day it is
very little more than a high-class reciprocating engine,
and with natural gas has, perhaps, outdistanced all com-
petitors. The most economical load is at between 30 to go
per cent. full load, and this is a serious defect. It has been
found that a combination of the gas engine and the steam
turbine gives good results, and the water from the gas
engine may be used for boiler feed, as it is above 100° F.

Curve No. 3.

(19) The jacket water necessary for an internal combustion
engine is about 40 pounds per kw hour, and, assuming that
jacket water enters at 50° F., then the discharge tem-

19 X 12,500
perature will be 50 + ——— =

40 X 100
example considered. As the steam turbine'will only require
about 15 pounds per kw. hour, including auxiliaries, it is
evident that only 37.5 per cent. of this heat or 7.1 per cent.
of the jacket water loss can be utilized. The other loss in
th=: exhaust gases of 30 per cent. can be utilized either in
economizers or directly in boilers or superheaters.

Considering the combination of gas engine and turbine,
we may say that it is reasonable to expect a maximum
thermal efficiency in the turbines of 15 per cent. Referring
tc Table No. 1, we note a loss of 2.4 per cent. due to ash,
which is now evident does not exist, and that loss of 22.7
per cent. in slack can be reduced to about 5 per cent. as
the process of combustion is complete in the gas engine.
The total efficiency of conversion of this 30 per cent. of heat
from the waste gases when used in turbine plants will then
be 15 + 2.4 + (22.7—5) = 35.1 per cent.

The heat recoverable from the jacket water was shown
to be 7.1 per cent. of the total heat in the coal, so that there
is 30 per cent. plus 7.1 per cent. = 37.1 per cent. of the
original heat of the fuel returned from the gas engine, and

109.4° F. from special

(18) W. L. R. Emmett, A.LLE.E., March, 1906.
(19) “Power Plant Economics.” Stott, A.LLE.E., Jan.

vary, 1906.

th's can be converted into electrical energy at an efficiency
of 35.1 per cent.

For each kw. delivered by the gas engine plant 3,018
B.t.u will be turned over to the steam plant, and this in
turn will give 403 watts to the steam engine free of cost.
The steam plant will then have only to furnish 1,000 — 403
or 597 watts per kw. at a thermal efficiency of 15 per cent.;
in other words, the economy of the steam part of the plant

15
will be raised to

= 24.5 per cent.
0.597

Gas engines on this continent run with pea anthracite
as fuel. Anthracite screenings, coke, charcoal, sawdust,
and many waste products may be used to advantage. Gas
engines from 20 to 150 h.p. use about 1% pounds of coal
per break horse-power, or 1% pounds per e.h.p.

(20) For large work three types are represented :—

1. Four cycle double-acting engine.

2. Two cycle double-acting type.

3. Two cycle double-acting opposed type.

Of these three, the four-cycle engine has become
standardized for general power station work. FEuropean
practice has tended towards single crank units, and the
horizontal double-acting type has become the standard in
this respect. The single crank units give far greater flexi-
bility in central station work. They can be loaded more
economically, and there is more opportunity for inspection
and repairs.

The largest power plant using producer gas is located
in Madrid, Spain, furnishing light and power to the entire
community. It is equipped with six 1,250 kw. Numberg
gas engines, operating in parallel, supplied by a Mond pro-
ducer gas system using low-grade slack coal. This is an
example of a successfully operated gas engine plant on a
large scale. The greatest development of the gas engine
has taken place in connection with blast furnaces and
availing industry centres where the waste gases and cheap
fucl are largely used for power.

Gas engines have hardly been wused with the same
general success in this country as they have had in conti-
nental Europe. Nevertheless, there is in operation in San
Francisco a large plant showing very high thermal
efficiency, giving a break horse-power on one pound of coal.

The main trouble is that only every fourth stroke is a
working stroke, so that for a given number of impulses per
revolution of the flywheel the gas engine becomes far more
heavy and complex than the steam engine. Nevertheless,
the gain in fuel is so great that one is apt to discount its
weak points.

The initial high cost and high depreciation, coupled with
the gas engine’s inefficiency, are as yet a serious drawback
to its general adoption. These facts are illustrated by
noting the results of a test on a six horse-power gas engine,
gas costing $1.70 per thousand feet:—

Cost of operation, including maintenance at full load,
equals 41 cents per hour.

Cost of operation, including maintenance at no load,
equals 20 cents per hour.

Allowing $10 per horse-power year for interest
depreciation, we can easily estimate for a 3,080-hour year at
full load:—

and

3,080 hONTE LAY COMES hi~rs « ko hinrs so b $1,262 8o
Interest and depreciation.......ves..ovs.. 60 00
o Il O TR b R OBl € S $1,322 80

Cost per horse-power hour equals $7.15, of which
interest and depreciation amount to 31 cents per horse-
power hour.

Secondly, suppose engine in use three hours a day and
running idle rest of the time:—

D74 HonTs vat 4t Pentsi B, Sal

2,150 Hourgl at 2o cdentsiiins bty e Wl &R 431 20

Interest “and ‘depreéciation.’.. .4 ... oa ok

(20) Rudolph Wintzer, A.ILE.E , February, 1906.
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: This is $12.08 per horse-power hour actually used, and
1S a very fair type of present practice, as gas engines are
more commonly used for engines under 100 horse-power.
This, of course, does not apply to producer gas plants.

Water Wheels I.

The importance of the development of water powers for
electrical purposes is just becoming to be realized, and
to-day we have the very largest plants operated entirely by
this prime mover. The lessons of the last few years have
been exceedingly valuable, and it is safe to say that the
utilization of water power for electrical development will
be kept up until every one which is capable of successful
development commercially is worked to its utmost capacity.
In spite of the length of time that water wheels of various
sorts have been used, it is only quite lately, with the intro-
duction of the turbines, that these prime movers have been
brought to the development that renders them satisfactory
for electrical purposes. We have the three distinct classes
of turbines: pressure turbines, most efficiently used when
low or uniform heads; impulse turbines, giving more
efficient use of water at part load and a more convenient
Speed at moderately high heads, and tangentical impulse
Wheels do relatively the best work under very high heads
and where water does not have to be rigidly economized.
Each of these three classes has decided advantages over the
.Other in particular situations, and the full load of efficiency
1S approximately equal.

(22) The success of a power development and transmission
blant depends quite as much on careful hydraulic work as
transmission proper. The two should go hand in hand, and
any attempt, such as is often made to contract for the two
Parts independently of each other, or to engineer them
Independently, generally results in a construction of elec-
trical and hydraulic machinery that is far from being the
best possible under the conditions, and is quite likely to be
anything but satisfactory. As before stated, the gen-

€rator and water wheel must be considered together, for an

arbitrary specification of one might well be beyond the
clectrical or mechanical possibility of the other. When gen-
frator requirements and water wheel limits cannot be
bro“ght into a reasonably close relationship, then gears and
belts have to be resorted to, and this as a general rule is
ot desirable. Direct-connected work is the best, but an
engineer should not ruin his station by unpractical arrange-
Mments just to obtain direct-connected prime movers.

~ On all hydraulic development the first point of interest
I regard to the design of wheel used is the available head,
and secondly, the flow of the stream. In low heads, and,
therefore moderate pressures, the wheels are sometimes
Placed in chambers in the forebay or headrace, the shaft
rl.mnlng through the station wall and the generator being
direct connected to it. This arrangement is a good one,
beCause it does away with the necessity of having hydraulic
Valve-operated gates, as this arrangement of wheels will
Start with the opening of the turbine bucket gates and draft
Fube- In many high-head developments where a penstock
IS required this scheme is, of course, impracticable.

In high-head operation the wheels are usually inside
the power station, and are incased in a large initial
chamber used as a water jacket. This arrangement calls
for gate valves, and these are, perhaps, better operated
Vdraulically. A by-pass round the gate is essential in this
tYbe of wheel in order to fill the water jacket of the wheel
b‘3f0re attempting to raise the gate, thus helping to
€qualize the pressure on each side of the gate and greatly
relieving the gate-raising equipment, This by-pass arrange-
Ment may be very simple in construction and operation,
al}d does not need to be controlled by a hand-valve, as
With a plant running nearly continuously it need mnot be
Often used. If it is not desirable to have these wheel-gates
Ope}’ated hydraulically, an electrically-driven device from the
$Xciters may be used, thus putting the operation in the
ands of the general operator and centralizing control-—a
esirable thing in case of accident.

\\,—

(22) F. Osgood, A.LLE.E., April, 1907.

One of the most common difficulties in laying out a
hydro-electric plant is due to the variability of heads. The
methods taken to get over this are various. A common one
1s to arrange the wheels to operate normally at a partial
gate and to open at lower heads, while at higher heads the
wheel is throttled still more. Such an arrangement works
che dynamo in a fairly efficient manner. Another method of
overcoming the difficulties due to variation in head is the
installation of two wheels on the same shaft, one intended
to give normal power and speed at ordinary head, the other
at the emergency head. This practice is carried in
various forms. Sometimes two wheels may be mounted on
the same horizontal shaft, and one of them is disconnected
and runs idle unless needed: Another modification of the
same general idea is the use of the duplex wheel with the
runner and guides, arranged in one or two concentric sets
of sockets, which can be used singly or together, according
to the available head. This can be made a very effective
way of maintaining uniform speed, and, although its first
cost is high, it is decidedly economical of water at mormal
head.

out

——

MODERN GERMAN RAILWAY CAR TILTER.

Recently there has been erected in Germany a tower for
tilting railway cars which contains several novel features.
In Cosel-Oderhafen, an inland harbour, great quantities of
coal arrive which are to be sent off from there by ships. The
main object was to perform this large unloading business
in a minimum of time and without many human hands.
The ordinary types of car tilters could not be used on account
of the considerably changing water-level and of the brittle-
ness of the material to be shipped—coal.
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car Tilter.

A special apparatus therefore was designed, the princi-
pal feature of which is that it prevents crushing of the coal,
as this falls always from the same height, irrespective of the
water level, which varies between 165.25 and 169.7, that is s,
4 meters. The platform is made vertically movable, Fy
lowering that portion near the water, or raising the other
part of shifting both accordingly, also it is turned tb an
angle of 45 degrees. The dead loads are counterbalancel
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by heavy weights. In the horizontal position the platform | requires several men and is expensive and slow. An electric
spill pulls first the cars upon a turntable, turns it at 90

is locked by automatic stop-devices in such a way that the il
degrees and then draws it on the platform. Here it is locked

ropes are relieved from the pull when a car is drawn upon

latf : 1 automatically by clamps fastened to the front axle. The
t}_le Vi SR proc.ess 13 as follows : A loaded ‘car _"r_ platform is tilted and the material falls into a box with &
rives on the track and is pulled on the platform. At high funnel-shaped end.  The latter is closed by a trap-door,

water-level an electric hoist lifts the landside portion and | which is also electrically operated. It can be opened more OF
tilts it to 45 degrees; at low level the other side is let down | less by the engineer from his place according to the quantity
and so on. For this purpose a second electromotor is in-| of coal. After the car is emptied the car is tilted back to
stalled. ~ An additional novel feature is also the way cf | horizontal position and pushed by the spill over the turntable
moving the cars from and to the tilting apparatus. Here | to a side track to make room for another car. It can be seen
again electricity is employed, and this increases the economy | that extensive use is made of electric energy. During (he
of the process considerably, compared with the difficult, | short time this fine apparatus is in service it has worked very
tiresome way of pushing the cars by hand, which always | satisfactorily.
—

REPAIRS TO A 72-INCH STEEL MAIN UNDER THIRTY FEET OF WATER.*

By A. W. Cuddeback,
Engineer Jersey City Water Supply Co.

The pipe to which these repairs were made is a part ~f | lengths, made up of four sheets. These were connected upon
the plant of the Jersey City Water Supply Company furnish- | the west bank of the Hackensack River on staging suitable
ing Jersey City, N.J., with water. This line is about 21 | for the purpose, carried out across the river and supported
miles long, and runs from a large storage. reservoir at [on floats. As the pipe was connected, it was enclosed 1
Boonton, N.]J., across country to Jersey City, and consists cf | reinforced concrete rings, which were made in forms and
concrete conduits, tunnel and steel pipe. The portion cf |slipped over the pipe and afterwards grouted, making eventu-
this line in question under the Hackensack River was ‘aid | ally a continuous concrete covering. The weight of the pipe
in 1902, and consists of 11-16-inch riveted steel pipe, six feet | and concrete covering being just sufficient to sink it. After
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in diameter. , Figure 1 shows the general plan of the Hack- | pipe composing the river crossing was completed and €7°
ensack River at the point where the line crosses; a cross | tirely supported by barges, it was lowered to its final 205"
section of the pipe in place in the river bottom; and a longi- | tion in a trench that had been prepared for it by dredgins;
tudinal cross ‘section showing the general character of the | as shown on Figure 2 accompanying the paper.
supporting soil.

The method employed in laying the pipe was as follows:
The pipe was furnished on the ground in about 28 foot

: g : . Shiys
At the time the pipe was lowered into place and just #

it was filled with water, a break occurred in a field joint 2
approximately the centre of the river. The exact point ¢
this break is noted on Figure 2. This break was first 1%
ticed December 15th, 1902, shortly after the pipe was Jowere

* Paper read before American Waterworks Convention,
Washington. I
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nto place and filled with water, and before the ends of the
Dipe were connected to the balance of the line. After dis-
cussing - the possible character of the break and the method
to be employed in repairing it, it was decided to build bulk-
beads in each end of the pipe, force the water out by air
pressure, go in and make an examination. After consider-
able trouble the contractor who laid the pipe, and who was
making the repairs, succeeded in getting the water out on
ab0ut January 1oth, 1903. It was then discovered that the
pipe had opened up. In other words, a plate had parted
?bOUt 7% of the way around the pipe, the widest opening,
inches, being on the bottom. It was repaired by putting a
complete ring of steel plate inside the pipe over the break
apd fastening with stud bolts. The ring was put on in five
Pleces and the ;epairs finally completed about February 16th,
1003, two months after the break was first discovered.

No further trouble was experienced with this pipe until
some time in 1904, when an examination of the river crossing
d?velopcd the fact that there was a small leak. This was
discovered by the sound which was plainly audible when
passing over the pipe in the river in a boat. In November,
1004, a diver was employed to make an external examination
of the pipe, but he could discover no evidence of a leak, ex-
cept the noise. Shortly afterwards it was observed that con-

e
272

made to get at the leak by pumping out the water. This
pipe crossing the Hackensack River is in the middle of the
Hackensack Meadows, and about two miles from the nearest
point that could be reached by wagon road, and at least two
miles from the nearest point where power could be obtained.
After considering the feasibility of getting electric power to
operate the pumps, which would of necessity have to be
placed inside the pipe in order to handle the water, it was
decided that the cost of getting electric power would be ex-
cessive, and the difficulty of getting a steam plant there and
handling the exhaust pipes within the main pipe, led us to
decide to abandon this method and make the repairs by
means of compressed air.

A compressed air plant of sufficient capacity: to handle
the job, together with the necessary boiler power to operate
it, was secured from the O’Rourke Construction, Company of
New York, shipped to the river crossing by barge, and set
up on the west bank of the river. At about 400 feet west
from the break a 48-inch tee had been placed in the line
when it was built, with a main line 48-inch valve on either
side of it, and a 48-inch valve on the tee; also a main line
48-inch valve on the east side of the river. This afforded
means of getting into the pipe without cutting the main line.
An air lock was obtained and fitted to the flange of the valve
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Slfiﬁable water was being lost between Boonton and Jersey
City. The measurement of the water flowing into the pipe
Waﬁ made through sluice gates at the intake at Boonton,
anfl at Jersey City through a 72-inch Venturi meter. The
?:(‘:55 at the river crossing made by the leak continued to
rease, and the difference in the quantities, as measured
at Boonton and Jersey City also increased, until the loss was
tween five and six million gallons daily.

B In th.e f?_ll of 1907, we a:gain e’mp{oyed a .divtar to ex-
0ct:‘§ this pipe from the outside, and this examination made
o fr 7th, 1907, showed that' there was a sub§tant1a1 stream
Showa er coming out of the pipe at about Station 1022 + 30,
COmin on Figure 2. The diver r.eported t1‘1at the stream
% fong frf)m the pipe was of sufficient velocxt}r and voluxr}e
ang i;e his body to one sxdg when he passed in front of it,
side faLt the:re was a holfa in the concrete covering On t'he
was of the pipe about ten inches square, and ‘that the VelOC.lt_\'
the CS}C: great that he _cquld not feel of the pipe to deter'mme
g al:acter of the injury to the ste.el plates. The.: diver’s
°°nvi§tmn of the leak and the quantity of water being lost,

ced us that we should make repairs at once.
ec()nlotm\’.vas at ﬁrst decided that repairs might be made more
ically without the aid of air pressure, and plans were

in the tee, the plant set up and got in working order. About
200 feet east of the 48-inch branch which afforded a means
of entering the pipe, and therefore zoo feet nearer the river
and the break, was a manhole. As soon as the pressure was
off the main line, the cover was removed from this manhole,
and another cover which had been previously fitted with a -
3-inch tapped opening through which a 3-inch nipple was
screwed, was put on in its place. From this manhole we
then connected a line of 3-inch screw wrought iron pipe,
which had been previously prepared in suitable lengths and
carried this 3-inch pipe down the 72-inch pipe toward the
break as the water was forced out of the 72-inch pipe through
the break by the pressure of the air. This 3-inch pipe acted
as a discharge for the water after the break had been stopped
up and no more water could be forced out that way, and
proved of sufficient capacity.

On December 1st, 1907, We made the first move towards
getting into the pipe to determine the nature of the break.
We shut down the main line valve on either side of the river,
thus isolating the river crossing, which is about 1,000 feet
in length. These valves were finally closed at about 2 p.m.
After these valves were closed the 48-in. valve on the branch
was Opex{ed and as much water allowed to run out this
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section of pipe through the airlock as would do so. Then
the airlock was closed and the air compressor was started.
No difficulty was met in forcing out the water until it got to
such a level in the pipe that the air would escape through
the top of the break. As soon as this point was reached
the air escaped with such rapidity that no further progress
could be made towards forcing out the water. Several
schemes were tried before we finally succeeded in plugging
up the crack sufficiently to hold the air and force out the
rest of the water. It being in the winter time it was eox-
ceedingly unpleasant to wade in water up to ones neck and
by hand plug up the crack with clay. Large quantities of
waste and gasket yarn were floated out on boards in the pipe
and the crack partially plugged in this way, but this method
was found to be slow and unsatisfactory.Finally the foreman

Fre' N3

S |
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. in charge of the work waded out in the water in a diver's
suit and succeeded in plugging up the crack with clay, after
.which there was no further difficulty in forcing out the water
sufficiently to allow men to enter and examine the pipe
thoroughly. It was discovered that the pipe had cracked
about 3-5 of the way around, the crack being on top, and
open at its widest part from 3-inch to ¥-inch. This work
took all Sunday afternoon, December 1st, all day Monday,
the 2nd, and up to 2.30 p.m. on the 3rd, when we finally got
down so could make an examination and determine the nature
of the rupture in the pipe. At this time we were notified 1%
Jersey City that they were getting short of water, and that
we would have to turn the water through this 72-inch pipe
again in order to maintain their supply. The water was
again sent through the pipe at 6 p-m., December 3rd.
Owing to the difficulty of maintaining the supply to
Jersey City without this 72-inch main being in service, and
therefore, the time for making repairs being limited, to prac-

tically a 48-hour period, it was seen that it would be utterly

impracticable to repair this break in the manner that the first
break had been fixed. It had been our intention before ex-
amining the break to make repairs as before, i.e., to rivet on
patches with stud bolts, but we now decided that this could
not be done without delay and that repairs must be made in
the shortest possible time, and the question was, how repairs
could be made so that they might be completed in the least
possible time. After considerable discussion of wvarious
plans proposed, it was decided to put an internal ring in the
pipe, and our first thought was to make this ring of cast
iron. After considering the sukiect in all its phases, espe-
cially the difficulty of handling the heavy weight of iron that
would be necessary, it was finally decided to make the in-
ternal sleeve of steel plate. This sleeve was made up cf
three steel plates, two feet wide by six feet long, as shown
on Figure 3 accompanying the paper. It was thought that
these plates could be bent to form an angle for bolting to-
gether, as shown on the drawing, but it was discovered that
this could not be done without cracking the plates, and
angles were riveted to the plates to form flanges. Set screws
were put in the plates to assist in adjusting and holding the
sleeve in position in the pipe.

Several materials were considered as filling between the
sleeve and the pipe. Pyrocenit was one of these; this is 2
patent cement which will expand upon setting. This cement
was rejected as a filling because of the time necessary for
its setting, which in that position would have been at least

24 hours before it would have been safe to let water come in
contact with it. Lead, in its usual form, was rejected be-
cause of the impracticability of pouring the joint completely,
and the fact that even if it were possible to pour it, it could
not be caulked its entire depth. Lead wool was finally de-
cided upon as the material to be used in filling the joint.
This was selected on account of the facility with which it
could be handled, the fact that it could be placed in the
presence of water, and that it could be caulked in the entire
depth of the joint,

After the first examination of the pipe was made, the
actual starting of repairs was delayed for several days until
arrangements to supply Jersey City with water, while the
conduit was out of service, were made, and the repairs proper
were begun on December 19, 1907. The water was turne
off at 8.45 a.m. on this date, and the pipe finally emptied
below the position of the break the necessary tools, sleeve
materials, etc., gotten in the pipe by 6 p.m. = During the
night the sleeve was placed in position ready for the filling
material.

After the sleeve was placed in position, the centre of the
joint around the row of circumferential rivets of the DPiP€
and where the crack was located, was thoroughly caulked
with ordinary gasket yarn smeared with clay, in order tO
prevent the water working in and getting in around he
layers of lead wool which were to follow, and to act as back-
ing for the first layer of lead. Then the filling was €oB-
tinued from either side with lead wool and thoroughly caulked
to within about two inches of the outside edge of the sleeve
This outside space was filled with strips of solid lead, three
or four feet long, which had been poured in mould‘s the
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tslllézl‘j:efsls.of thef joint,. thoroughly caulked, and leaving the
) nlsl?ed in pOSlt.IOn as shown in detail on the longi-
L 1sectwnal elevation, Figure 3. The work of caulking
can-ieed ead woql was begun. at 6' a.m., December 2oth, and
i on continuously until finished, and the water again
. thon z;lbout 7 p-m. of the same d_ay, making the total
o atTt e FOndUIt was out of service approximately 36
turneé he pipe was tested .for leakage when the water was
on and found to be tight.
Ex ]ipf(:icml ho.me-matlie. caulking tools were used in placing
L ad wool m.the Jomt.' The men who actually made the
k. .rst worked in two shifts of five men and foreman for
same’ WO hours‘ in .and .two hours out of the conduit, the
o ’fl‘llfn working in this was from start to finish of ‘he
the.co e men were all from the regular working force of
e mpany, and werfa selgcted for their known qualities cf
& ance, and to.thelr faithfulness is due very largely the
ccessful completion of the job in so short a time.
worllro Chris Mc.G'flrry, the general foreman in charge of the
@ w},l'great credlit is due for the careful and complete manner
e .1ch .he carried .out'the plans, and provided for all emer-
Ncies likely to arise in such an undertaking.
adVicAckr.xowle‘dgment 'is hereby ma.de of the assistance and
" Ce ig(lven in pl'annmg. and carrying out this work to John
sc;n OE. i hydfauhc engineer of the company; Edlow Harri-
n y C le'f engineer of the company; J. Waldo Smith, consult-
Stfu engineer, and Fred Gubelman, of the O’Rourke Con-
ction Company of New York.

—_— e ———

SHOULD FEDERAL AID BE GRANTED TO
ASSIST TECHNICAL EDUCATION ?

W. Packenham, B.A., Dean, Faculty of Education.

mak:he lmodern world needs. technical education. ‘“To
B3 Well and ‘t‘o sell cheap’” is the working creed of the
Ineamnatlons. To make well’”” means more to-day than it
ey a hundre.d years ago. Knowledge l}as put forces of
i 1ntod subJe.ctlon.‘ .Sc1enc.e,. 'mathematxcs, and art have
b rmed all 1ndustr1al.act.1v1t1es. T.hey have made old
i more exact and scientific, as witness the trades of
X woodworker, metal worker, textile worker, and engineer.
arte);vhave created.new high.-g'rade trades—the trades of the
traaesorker, chem'ls.t, electrician, and that vast army of
i min who n}u.uster to the comforts of our homes and
the s}? ours. While the trades demand more knowledge,
“iy op tenfis to teach less.. The old apprenticeship system
becomappearmg. .The machine replaces the man. All work
Y es. standardized anc? aut?matlc.- The workman, limited
% fnlcltl.ons anfl mechanical in atta¥nments, quickly attains
b ull industrial stature .and as quickly degenerates. Over
Ulanz lt‘:flase of modern 1ndustry. is written large the de-
the r, More lfflowledge,” and. side by side. with it appears
techn_esponse, .Less opportunity.” Here lies the need of
ical education.
IleedWhat is the \n'lorld’s need is in a special sense Canada’s
‘°0un’t an.d yvhat is t}]e need of the man at the bench or
‘ihdus:r is in a specxa.I sense the need of the captain_ of
k. wrg’ or t}_le c.onsultmg engineer. Canada’s raw materials
‘Dowerl .ely dl'str.1buted and difficult of access. Her motive
o 1s unlimited, but. remote from urban centres. Her
‘Solyv edmbs of. tran.sp.ortatlon are greater tl?an those ever yet
2 by six million people. ' And §he is exposed to the
imel;etltlon o.f the greatest 1r-1dustrlal nation of moc.lern
'exper.t Here lies Canada’s special need of the highly-trained
g I:It technical -.edu_cation is expens%ve. No two nations
it i s(:'ltw'o educationists agree‘as to its forr.n and content:
.verbiallll in the.realm of experiment. Exp(_enments are pro-
fiors thy expensive. They.consume material undfer condi-
e ey at are not commer(flal. They have t.o c.io with hor(%es
Bk ents whose fee-Paylng powers are limited, and with
‘maching plants as varied as the trades and as unstable as
ne shops.

WlthWho will bear the expense? In Europe the burden rests

tur s o :
1S, the municipalities, and the State. Everywhere the

- Varying stress upon the trade guilds, the manufac-

State’s proportion of the burden steadily appreciates. In
America, next to the municipalities and the State, the phil-
anthropists are the fairy god-mothers of technical educa-
tion. Here, too, the State assumes a steadily increasing
proportion of the cost of maintenance.

It would be far from generous to belittle the splendid
benefactions of such men as Sir William McDonald, but
Canada’s needs in this matter of technical education cannot
be met by her philanthropists. Nor should the municipalities
be expected to meet them. These needs are national, not
local. In any case. the burden would be too great for the
municipalities. It remains, then, for the State to take up
the burden.

Now, the State may mean the Province or the Dominion.
The Province, let it be confessed, cannot do much. Its
revenues are limited, and they are strained to the breaking
point by recent subventions to elementary education and to
instruction in agriculture. The Dominion, on the other
hand, has buoyant revenues collected from the people of
all the Provinces. It has a splendid asset in Crown lands
purchased at the expense of all the Provinces. Finally, it
has a dominant interest in such national issues as commerce
and industry.

But the Dominion has been cautious, not unreasonably
cautious, perhaps, in recognizing its duty in these premises.
Education, it has pointed out, is, in the term of the B.N.A.
Act, a Provincial, not a Dominion interest. It is unwise to
disturb the Constitution. Interferences with Provincial
rights have not been happy in results. Federal aid to edu-
cation in one form would be a grave precedent as regards
all other forms. And so the Federal publicist has been
cautious !

Let us look at this caution from the other side. The
United States Government aids technical education in the
various States, and does not find it difficult to separate one
form of education from another. The Dominion Government
itself aids certain forms of technical education in the Pro-
vinces, and has not found grave difficulties in the precedent.
Grants in aid of technical instruction would not be unhappy
interferences with Provincial rights when all Provinces and
all classes in the Provinces welcome those grants. More-
over, grants-in-aid need not involve interference with Pro-.
vincial control. They do not involve interference with State
control in the United States, or with Cantonal control in
Switzerland. The Constitution should be sacred, but it must
change with the centuries. Canada’s Constitution has
already been changed for interests scarcely as important as
technical education. sl

But would Federal aid to technical education be a vio-
lation to the British North America Act, and would it require
a change in that Act?

In the terms of the B.N.A. Act trade and industry are
Federal interests. Technical instruction belongs to trade
and industry. Is it not, therefore, a Federal interest? The
Dominion maintains a splendid type of instruction in en-
gineering in the Military College at Kingston, and defends
such technical instruction as attaching naturally to militia
and defence, which is a Federal interest in the terms of the
Constitution. It maintains experimental ~farms, dairy
stations, and cold storage centres, with bulletins to instruct
the people in the operations of these agencies, and defends
this technical instruction as attaching naturally to agricul-
ture, which in its larger phases is a Federal interest in the
terms of the Constitution. It goes even further. In com-
mercial agencies in the world’s great trade centres, and in
national expositions and world expositions, it aids or
organizes magnificent agencies in the development of in-
dustrial intelligence—a form of technical education which
attaches logically to trade and industry, and is a Federal
interest. Surely it would not be altogether unnatural, or
illogical, or illegal, to recognize all instruction in the arts

and crafts as within the sphere of trade and industry, and

|to that extent a Federal interest.

Even if technical instruction were a thing apart,
attaching itself to education proper and not to trade and
industry, the Federal Government could still aid it and be
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consistent with its own practices. It assists the Canadian
Mining Institute, the Royal Society, the National Art Gal-
lery, and the National Museum. It maintains several
biological stations, schools of mnavigation on the inland
lakes, and to some extent the Department of Railway En-
gineering of McGill University. It organizes a Bureau of
Standards, instructs the commercial classes in the metric
system, and experiments in the electric treatment of Cana-
dian ores. Through its grants to the Royal Canadian
Academy it aids the art schools of the Provinces. Would it
be wholly inconsistent to subsidize the science and art of
the technical schools?

Federal grants to technical education would find prece-
dents in the practices of other lands. The authority of the
Federal Government in Germany is singularly circum-
scribed. The German States are practically autonomous,
and jealously so. Education attaches to each State. And
yet out of its large ambitions for commercial supremacy
the Federal Government maintains an Imperial Physical and
Technical Institute for standardization and research in the
industries, and organizes navigation schools, shipbuilding
schools and schools of naval engineering on the Baltic.

Decentralization of authority is the keynote of the Swiss
Constitution. Differences in race, language, and creed have
secured permanence for that keynote. In the terms of the
Constitution education is transferred formally to the Can-
tonal Governments, and the Cantons are peculiarly sensi-
tive as to the maintenance of their prerogatives. But they
welcome Federal interest in industrial education, and Federal
grants in aid of the trade and industry of the country.
Thus it comes about that the Federal Government maintains
at Zurich one of the world’s foremost colleges of Technology.
It subsidizes the higher commercial colleges of the Cantons,
and even many of the primary commercial schools. Quite
recently, indeed, it has organized a schedule of grants for
agricultural and industrial education of an elementary type,
for schools of domestic economy, and for schools for the
professional training of women.

But more interesting to us and more pertinent is the
precedent set by the United States. State rights mean more
to the average American than Provincial rights mean to us.
Education is a State right, and yet in the Morrill Act of 1862
the United States Congress granted the equivalent of
13,000,000 acres of land, valued at $10,000,000, to the various
States in aid of State colleges for instruction in agriculture
and the mechanical arts. In the Morrill Act of 18go Con-
gress added to this an annual grant to each State of $15,000
(which increased to $25,000 in ten years). Going even
further, Congress makes a special grant to each State of
$15,000 in behalf of an experimental and scientific station
in agriculture. From all sources the Federal grant to the
State in behalf of technical education now amounts to, 41
per cent. of the total revenues of the technical colleges of
the United States. In the presence of such examples need
the Dominion hesitate?

Finally, above and beyond all statutes and precedents
stands the, great truth that the Federal Government is
sponsor for the commercial and industrial welfare of this
In the performance of its duties in this regard it
arbitrates trade disputes, organizes trade agencies, nego-
tiates commercial treaties, or establishes mnational tariffs,
But arbitrations, agencies, treatles, and tariffs are altogether
vain things if the Canadian workman or the Canadian en-
gineer lacks industrial intelligence. To give industrial
intelligence, then, is here the first and great duty of the
Federal Government Can it perform this duty without cost?

— e

ELECTRIC DOCK HOIST.

country.

A striking example of time-saving through the use of
a modern electric hoist comes from the Pacific coast, where
in the yards of the Commercial Boiler Works, Seattle, a
65-ton boiler was raised from the dock and placed in posi-
tion in the hold of the steamship ‘‘Pennsylvania” in the
short space of twenty minutes. The illustrations show' the
boiler about to be placed in the hold.

The plant of the Commercial Boiler Works, engaged in
the manufacture of marine boilers and in handling ship
repairs, has its machines equipped with individual motor
drive, and to facilitate the loading of heavy materials it was
found necessary to install electricity in the yards as well.
The hoist used was supplied by the Lambert Hoisting
Engine Co., and is driven by a 40 horse-power type ‘K’
Westinghouse D.C. motor, controlled by a drum type con-
troller, affording nine forward and nine reverse speeds.
From the drums of the hoist a ¥-inch steel cable runs to
the top of the shear legs, where it reeves through a set of
blocks capable of lifting from 75 to go toms.

The boiler, which was lifted and placed in position in
twenty minutes, was one of the largest ever built in Seattle.

///// )
5 i

The worm-gear hoist, which was previously used, would
have required three hours’ time to raise the same load. A
15-ton boiler was recently loaded by the Lambert hoist if
4% minutes.

The power which drives the hoist and® the motors 1B
the shop as well is purchased from the Seattle-Tacoma
Power Co., being transmitted by a two-phase line at 2,300
volts. It is utilized on the dock as a direct current and iP
the shops as alternating current for two 5o horse-power
motors driving heavy rolls, one 50 horse-power motor
driving an air compressor and various small motors, all of
standard Westinghouse manufacture. A motor generator set
is instaled in the shop to supply the necessary direct current

for the hoist.
e

LAKE LEVELS FOR MAY.

The United States Lake Survey reports the stages of
the Great Lakes for the month of May as follows :—
Feet above tide

Lakes. water, New York:
TR T ) il i U e s ol e N 602.07
Machigan-Eiron & s 0 o e s St e 581.36
15 LR S GRS R SRR I s G B s 14 573-51
Cntarinabeloe - v St aen e BT ST i 248.46

Since last month Lake Superior has risen 4% in., Lakes
Michigan and Huron have risen 6% in., Lake Erie has risen
3% in., and Lake Ontario 5% in. !

Durmg the present month all the lakes should 115€
about as follows: Lake Superior 3% in., Lakes Michiga?
and Huron 3 in., Lake Erie 2% in., and Lake Ontario I in.
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CONCRETE FOR FOUNDATIONS OF BUILDINGS
AND MACHINERY.*

Spread foundations of concrete are necessary only -when
the soil is deficient in bearing power, and where a saving
Would be effected by using it rather than offsetting the
base of the brick wall to the required width for safe bearing.

The composition of the concrete depends upon the
Conditions of the work. For heavy walls and foundations
the cement used should be heavy and slow-setting; that is,
having a setting period of from two to five hours. A suit-
able mixture would be 1:3:6, employing as aggregate
broken stone, brick, clinker or gravel up to 1%-inch mesh.

Considerable care in placing the concrete is necessary for
the best results. If the trench is to be deep, the mass should
be deposited through a chute, since dumping from a height
of ten feet or more causes the aggregate to settle to the
bOttom, or gives rise to possible disintegration of the mass
already placed, if it be in the process of setting. It is pre-
ferable to place the concrete in layers of about one foot
thickness, lightly ramming each layer, but for long foun-
dations a step of a foot may be made at intervals of ten or
fifteen yards, so that the filling may go on in two or more
blaces at the same time.

L o

6.//

7

[hR o )\
el \\
AR | | A,
. The dimensions of the foundations are governed by the
Character of the soil built upon. They generally extend
laotlfrally a distance of about six inches on each side beyond
the lowest course of brick footings, because this is the
aI.IOWance made in excavations for the bricklayer to get at
IS work properly. The depth of the concrete should be
S‘fch that its projection is just sufficient as a cantilever to
Withstand the bending moment produced by the upward
Pressure of the soil. This is obtained by proportioning it
as in Fig. 1, where the width having been previously deter-

f—10 55

J

: miHEd, an angle of 60 degrees from the horizontal is drawn

‘from the outer edge of the brick footings to cut the width.

rule which is generally sufficiently accurate is to make
the depth 1% times the projection.

; In the concrete foundations of machinery subject
T"bration or shock, it is necessary to provide a large mass
0 order to absorb the energy thus liberated with diminished
Movement. Where there is any grinding effect accompanying
the reyolutions of the machine, as, for example, in the case
_Of emery grinders, the foundation requires to be divided
Mto two parts: the lower or true foundation will be an
“rdinary bed of concrete; then a layer of cork, india rubber
OT felt may be interposed to deaden the transmission of
Sound, and upon that the mass of concrete is placed that
May he necessary to absorb the vibrations and give stability
{0 the machine. Gy
.

* Abstract of article in April-June number of ¢“Public

to

w°rk5,” by Henry Adams, M.Inst.C.E.

BOOK REVIEWS.

Books reviewed in these columns may be secured from Vannevar &
Company, 438 Yonge Street, Toronto, Ont.

Modern Machine Shop Construction, Equipment, and
Management.—By Oscar E. Perrigo, M.E. New York: The
Norman W. Henley Publishing Co. Cloth; size, 7.X10;
pp- 328; over 200 illustrations. Price, $5.

To quote from the preface:
“The aim and object of the author
in publishing this book is to pro-
duce a work suitable for the prac-
tical and every-day use of the archi-
tects who design, the manufacturers
who build, the engineers who plan
and equip, the superintendents who

organize and direct; and for the
information of every stockholder,
director, officer, accountant, clerk,

superintendent, foreman, and work-
man of the modern machine shop and manufacturing plant
of industrial America.”’” The first part of this book takes up
the design and construction of manufacturing plants in
general, and the author lays stress on one point that is often
neglected, viz., the great question of future extension. We
have seen too many plants started without consideration of
their future needs, and as a result we find them in a few
years struggling with their shops and yards crowded and no
possible chance of extending their plants. To illustrate the
contentions of the author, the general discussion is followed
with a detail design of a model plant suitable for the manu-
facture of machine tools. These works include machine
shop, foundry, forge shop, power plant, and ‘pattern shop,
besides the necessary adjuncts, such as works office,
draughting-room, tool-room, store-room, etc. The only
criticisms that can be made of the general layout are that
the foundry is put to one side of the machine shop instead
of being directly in line with it so as to decrease the cost
of transportation of castings, and that the offices and
draughting-room are directly connected with the shops, and
are thus subject to all the noise and vibration due to the
travelling cranes, etc. Except for these defects the plant is
compact and at the same time capable of considerable ex- g
tension, though at a sacrifice of valuable yard storage. The
arrangements of the tools and the methods of shop trans-
portation are such as to insure low costs of operation. For
the design of the individual buildings two types are dis-
cussed, viz., steel frame and wooden mill construction. No
mention is made of the use of reinforced concrete, although
this type of construction is often used for buildings of this
class. While the general design is good, the same cannot
be said of some of the details. This, however, may be
excused, as detail design is a study in itself, and cannot be
expected in a book treating the subject of shop construction
m a broad and general sense. The subject of lighting,
heating, and ventilation is discussed, and attention called
to the importance of placing the windows so as to give a
uniform light to all parts of the shop. Power and power
transmission is taken up, and the relative merits of the
system of transmission by line shafts and those by driving
by individual motors are compared, though the question is
not discussed as fully as we think its importance would
warrant. The second part of this book is devoted to
machine shop equipment, and contains some very good
diagrams, showing floor plans and layout of machinery in
all the branches of the model plant. Each department is
considered in detail, and, although' very few illustrations of
actual machines are given, the general plans show the
method of grouping each set of tools so that they may be
used to the best advantage. One chapter is devoted to cars
and  trackwork for shop and yard transportation, and con-
tains some very useful hints. The arrangement of offices,
draughting-room, and tool-room is also shown, and attention
is called to the importance of having a place for everything
and everything in its place. The third part is on shop man-
agement, and starts with a general discussion of the organi-



484

THE CANADIAN ENGINEER.

July 3, 1908.

zation of a manufacturing establishment, and the responsi-
bilities that should be borne by each man, from the president
down to the shop foreman. The author advocates a general
system for all routine work by which every order is given
in writing and repeated in the same way as it passes through
each department. The various forms and cards used in
carrying this out are illustrated and described. The ques-
tion of cost-keeping and the division of the fixed charges
is discussed, and the merits of the various systems in use
pointed out and compared. Following the general considera-
tion of organization and management is a discussion of the
system of carrying on the work in the draughting-room,
pattern shop, and storage-room. For the latter a simple
and efficient system of issuing tools to the shop is proposed.
The remaining chapter is devoted to such parts of the
organization as reading-rooms, dining-rooms, etc., for the
employees. The formation of mutual aid associations for
benefit in cases of accident and illness is brought up in this
chapter. In conclusion, we would say that this book is one
that could be read by anyone connected with a manufac-
turing establishment, and being quite general is free from
technical expressions. It would be very useful both to the
man in the shop and to the clerk in the office. Both could
read it intelligently, and the former would learn something
of the business in general, while the latter would get a good
idea of the practical side of the work on which he is en-
gaged. For the experienced manager or superintendent
there is nothing to be learned by reading a book of this
kind, as they will have picked up all the general informa-
tion about shop management during the years of training
that fitted them for their responsible positions. R. E. C.

The Design of Typical Steel Railway Bridges.-—An
elementary course for engineering students and draughts-
men. By 'W. Chase Thomson, M. Can. Soc. C.E., assistant
engineer, Dominion Bridge Co., Montreal. New York: The
Engineering News Publishing Co.; London, England:
Archibald & Co. Cloth; size, 6%x 0% ; pp. 178; 21 plates
and text illustrations. Price $2.

Mr. Thomson’s new book is a sequel to his former
work, “Bridge and Structural Design,” and like it is an
eminently useful volume for those wishing to familiarize
themselves with the problems arising in a bridge office.
The division into chapters and the use of much clearer
illustrations have effected a considerable improvement over
the former work. The matter presented consists principally
of detailed designs of six typical steel railway bridges,
closing with a theoretical’ discussion of the latticing ~of
compression members. But little theory has been developed
in the text, the necessary equations being assumed and
references made to standard works on theory. Loopholes
affording opportunity for much adverse criticism do not
readily present themselves. On page 21 the statemnet that
when the flanges of plate girders are composed of two
angles with cover plates, the effecive depth is approximately
equal to “the depth back to back of angles,” might well be
modified to read, ‘‘the depth of web plate,”” thus making it
an even number of inches. .The author has done this on
page 6 in deriving an expression for the section modulus
of a plate girder. Some liberty is taken with conventional
conceptions by styling the sum of the squares of the dis-
tances of the rivets in a plate girder web splice from the
neutral axis of the girder the ‘““moment of inertia of the
rivets.”” In the detail of the 10o-foot deck Warren girder
span no provision is made for equalizing the pressure on
the rollers, although the best practice requires the use of a
pin or disc bearing for all spans over 75 or 8o feet in
length. Though one disposed to do so might offer further
criticism, no other book has presented complete designs in
such a concise and helpful way for those for whom this work

is intended. G Ri-Y,
3 —_— -

PUBLICATIONS REVIEWED.

A report by E. Nystrom, M.E., of
the Department of Mines, Canada. Mr. Nystrom went to
Europe and investigated the peat and -lignite industries
there. The report deals with the peat beds, processes of

Peat and Lignite.

preparing, machinery used in preparing peat for fuel. Size,
6 x9, pp. 245. Illustrated.

T and N.O. Railway Report.—The sixth annual Re ort
of Temiskaming and Northern Ontario Railway Commis-
sion, containing financial statements, report of superinten-
dent, chief engineer, general roadmaster, etc. Size, 6X0,
pp. 213. Hlustrated.

Report of Minister of Public Works, Ontario.—The
report for 1907 gives in some detail the various public works
carried on by the Provincial Government, their necessity
and cost. Hon. J. O. Reaume, Minister of Public Works,
Toronto, Ont. Size, 6 x 9, pp. 126.

Report of Minister of Mines, British Columbia.—Annual
Report of the Minister of Mines of British Columbia for the
year ending 3i1st December, 1907, being an account of
mining operations for gold, coal, etc., in the Province.
William Fleet Robertson, Provincial Mineralogist, (British
Columbia, Bureau of Mines.) Pp. 237, plates, maps, 1907-
Victoria: Government Printing Office, 1008.

Report of the Superintendent of Highways. Report of
A. J. McPherson, Superintendent of Highways for the Pro-
vince of Saskatchewan for 1907. Besides a description of
work accomplished during the year it also contains a manual
for road overseers. Size; 6 x 9, pp. 45. Illustrated.

Nova Scotia Mining Society Report.—Volume XI., being
the transactions of the Society during 1906-7. Gives a list
of officers and members. It also contains eight papers OB
subjects of interest to mining engineers. Edited by H-
Piers, and may be secured at the rooms of the Society;
Halifax, N.S.

International Waterways Commission.—A supplement
of the report of 1907, dealing with the work of the Canadian
section of this Commission. The Chicago Drainage Canal
and Power Dams on the St. Lawrence are especially referred

to. Size, 6 x 9, pp. 36.
— e

CATALOGUES AND CIRCULARS.

Dynamo Brushes.—The Cutler-Hammer Manufacturing
Co., of Milwaukee, has just issued a 16-page pamphlet
descriptive of their “Wirt Type” dynamo brush, designed
for use with low tension, direct-current motors and genera:
tors., alternating current generators, plating dynamos;
exciters, etc,

Ventilating Fans.—The Massachusetts Fan Co., Water-
town, Mass., has just issued an exceedingly attractive
booklet, entitled ‘“Davidson Ventilating Fans.”” The illus-
trations show both pulley fans and many types of electri€
fans driven by standard motors of various makes. Thes€
are applicable for economical movement of large volumes of
air at moderate pressures.

Blaw Collapsible Forms.—We are in receipt of a 58-page
catalogue describing the Blaw system of steel centering
for which Messrs. the Stinson-Reeb Builders’ Supply, 183
William Street, Montreal, are the Canadian sales agents:
The Blaw system is in use in all parts of the United States
in the construction of conduits of all shapes and sizes, ©
concrete and brick sewers, drains, manholes, water supply
conduits, railroad and road culverts, subway roofings, tunnel
linings, mine shaft linings, electric wire and cable conduitS;
arches and similar work. Those interested in similar €oP”
struction work will find these catalogues helpful and intel”
esting. It contains a large number of full-page illustrations
of work under construction and other news of interest
Size, 6 x 9. :

Boilers.—The Jenckes Machine Co., of Sherbrookeé;
Que., have ready for distribution a new boiler catalogué
The catalogue describes the various styles of boilers, am
also gives tables of weights and dimensions useful to those
planning for boiler instalation.

Concrete Construction.—The Aberthaw ~Constructio®
Co., 8 Beacon Street, Boston, Mass., have issued a 30-Pa8°
booklet descriptive of the uses remforced concrete may be
put to in construction work. Dwellings, factories, bridges
standpipes, and chimneys built by this Company aré illus-
trated.
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CONSTRUCTION NEWS SECTION

Readers will confer a great favor by sending in news items from time to time.
get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.
Printed forms for the purpose will be furnished upon application.

We are particularly eager to

RAILWAYS—STEAM AND ELECTRIC.

Ontario.

PORT ARTHUR.—Port Arthur is now 1n the Western
division of the C.P.R., and is now under the supervision of
Superintendent Graham, of Fort William.

PORT ARTHUR.—The extension of the electric railway
is being considered here, to Kakabeka Falls, and a commit-
tee has been appointed to look into the question..

SARNTIA.—That the Canadian Pacific Railway will build
a line from Sarnia to Komoka, next spring, is the announce-
ment now made. The line has been surveyed and will run
north of the present tunnel branch of the Grand Trunk.
Trains will be ferried across the St. Clair River between Port
Huron and Sarnia, unless arrangements can be made with the
Fort Huron Tunnel Company, which is under Grand Trunk
control. This line will enable the Canadian Pacific to enter
Chicago over the Pere Marquette, and will reduce the mile-
age from Montreal to that city.

TORONTO.—Three new lines are being operated on the
C.P.R. for the first time to-day. They are from Linewood on
the Guelph and Goderich line to Listowel, 16 miles; from
Saugeen Junction on the Owen Sound section, through Price-
ville, Durham and Allen Park to Hanover, 27 miles, and from
Embro to St. Mary’s, 18 miles. The total is 61 miles of
track.

Quebec.

LACHINE.—Tt is authoritatively stated that th: proposed
New Imperial Locomotive & Machine Works will be erected at
Lachine without any unnecessary delay. The Trust and
Loan Company of Canada has just received the engineers’
bPlans for the construction of the series of buildings required
for this great undertaking, and have handed them over to Mr.
H. C. Stone, architect of Montreal, who has been commis-
Sioned to carry out the necessary preparations with a view to
tenders heing secured for the work during the month of July.

MONTREAL.—An order for twenty new freight engines
has been placed with the Locomotive & Machine Company by
the CP.R. The contract calls for delivery by September 15th
Next, and it is promised that all will be ready well within that
time. The engines are for the Western division of the road.
New Brunswick.

MONCTON.—The Grand Trunk Pacific has entered
Moncton. The rails of the new Transcontinental Railway
Were run into Moncton to-day, and now within a few hundred
Vards of the 1.C.R. depot. Several surveys have recently been
Made by the G.T.P. engineers, but no one except the railway
officials knew exactly where the new line was to be located.
™ 2 single day the rails were laid, and now a steam shovel
}‘,"15 been installed and is rapidly throwing up the grade. The

ails run almost up to the T.C.R. track, and from there will
Parallel the 1.C.R. depot.
hGkatuhe\fwan.

REGINA.—The C.P.R. will install its own lighting plant
I the 1ocal station and yards, the electrical plant having
arrived. For the present it is the intention to only replace
the o1d lamps in the roundhouse with electric lights, but later
the station will be cut off from the city system and attached
to the private system of the company. The work of installing
the plant in the roundhouse will commence at once.

— e@»o————
CONTRACTS AWARDED.

Ontarjo,
TORDAN.—The contract has been awarded to Messrs.
Newman Bros., St. Catharines, for the erection, at a cost

‘Ithe Bradford road at Holland Landing. By order.

of $16,000, of the new Administration Building and superin-
tendent’s house, at the Jordan Harbor Experimental Farm.

GUELPH.—The contract for the new boiler house and
fruit house at the Agricultural College has been awarded by
the Minister of Public Works to the Clemens Company,
Guelph.

GUELPH.—The contract for building the water conduit
here was awarded to Corm & Company, of Windsor, Ont., for
approximately $30,000.

Quebec.

ST. PIERRE.—At a meeting of the council of Ville St.
Pierre last night, better known as Blue Bonnets, it was re-
solved to accept the tender for street and residential lighting
as submitted by the Montreal Light, Heat & Power Company.
The residential lighting is to be the same in price as exists
in Montreal, and a clause has been inserted in the agreement
giving to St. Pierre the right of any reductions that may be
made in Montreal. A tender was sent in by the Saraguay
Company, and both tenders were found to be the same in
street lighting, but that of the Heat & Power Company was
considered more favorable for residential lighting.
Manitoba.

WINNIPEG.—The controllers are recommending to coun-
cil that the tender of the J. J. Gartshore Company, of Toronto,
be accepted for S8oo tons of rails for the power tramway at
$36.50 per gross ton. The Montreal Rolling Mills’ tender
for bolts at $3.50 per 100 pounds and for spikes at $2.50 per
100 pounds is to be accepted.

WINNIPEG.—The School Board awarded the contract for
the construction of the new Cecil Rhodes school to Davidson
Brothers of the city, whose tender was $64,781. Work will
be started immediately.

Saskatchewan.

REGINA.—The contract for the grading of the spur
track to be built south of the city in connection with the Leg-
islative buildings has been awarded to Wright and Richard-
son at 18 cents a yard.

Alberta.

LETHBRIDGE.—The Council has awarded the contract
for street grading to Janz Bros. & MacDonell, and for cement
sidewalk to Marshall, Batcheller & Skairin, of Calgary. The
total contracts are about $75,000.

—_— e ———

TENDERS.

Ontario.

HAMILTON.—Tender for wiring Armory,
Ont., will be received at this office until 4.30 p.m. on Thurs-

Hamilton,

|day, July oth, 1908, for electric wiring at the Armory, Ham-

ilton, Ont. Fred. Gelinas, secretary, Department of Public
Works.

PORT COLBORNE.—Tenders will be received until
July' 13th for widening and deepening water channel along
the west pier, Port Colborne. L. K. Jones, secretary, Depart-
ment of Railways and Canals. (Advertised in The Canadian
Engineer.)

OTTAWA.—Tenders for Trent Canal will be received at
this office until 16 o’clock on Wednesday, the 1sth July,
1008, for deepening and improving of a channel way from
a point in Cook’s Bay, Lake Simcoe, Ontario, to the mouth
of and up the Holland River, and the east branch thereof to
|
Jones, secretary. Department of Railways and Canals.
(Advertised in the Canadian Engineer.)
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Quebec.

LACHINE.—It is quite probable that tenders will be re-
ceived during July for the work of erecting the buildings in
connection with the Imperial Locomotive & Machine Works
here.

BALCARRES.—Tenders marked Indian Agency
Buildings, will be received at the office of the undersigned,
File Hills Indian Agency, Balcarres P.O., up to Saturday,
July 18th, 1908, for the erection of two frame dwelling houses
to be built on Pasqua Reserve. W. M. Graham, Inspector of
Indian Agencies, Balcarres P.O.

Manitoba—

WINNIPEG.—Tender for St. Andrew’s Rapids Works
will be received until Wednesday, July 8, 1908, for the con-
struction of movable dam, steel service and highway bridge,
repair shop, etc., at St. Andrew’s Rapids, Red River, Pro-
vince of Manitoba. Fred. Gelinas, Secretary Department of
Public Works, Ottawa.

Saskatchewan.

MOOSE JAW.—Sealed tenders will be received by the
undersigned, up to, and including, Wednesday, 15th July,
1908, for the erection of the new collegiate building in the
city of Moose Jaw. H. Jagger, secretary-treasurer Moose
Jaw Board, Moose Jaw, Sask.

Alberta.

CALGARY.—Tenders will be received until July 3rd for
a continuous wooden stave pipe for the supply and conctruc-
tion of same. J. G. Watson, chairman, Waterworks Com-
mittee; J. T. Child, chief engineer, Calgary.” (Advertised
in The Canadian Engineer.)

British Columbia.

VICTORIA.—Tenders will be received up to Monday,
the zoth July, 1908, for the supplying and erecting of one
horizontal cross-compound pumping engine, one steel tank
and tower, one concrete and steel water tower. The lowest
or any tender not necessarily accepted. W. H. Northcott,
purchasing agent, city hall.

VICTORIA.—Tenders will be received up to Monday,
the 2oth July, 1008, for the supplying and erecting of 1 Hori-
zontal Cross-Compound Pumping Engine; 1 Steel Tank and
Tower; 1 Concrete and Steel Water Tower. The lowest cr
any tender not necessarily accepted. W. H. Northcott,  pur-
chasing agent, City Hall.

New Brunswick.

FREDERICTON.—Tenders for Fredericton bridge
superstructure will be received at the Department of Public
Works, Fredericton, until Monday, 2oth day of July, 1908,
for constructing three metal superstructure spans of the
Fredericton highway bridge, between the city and the south
end of the already revised work. John Morrissy, Chief

for

Commissioner. Department of Public Works, Frederic-
ton, N.B.

— -

RECENT FIRES.
Ontario.

TORONTO.—A fire causing damage to the extent of
$16,000 to the C. Wilson & Son Scale Works, 67 Esplanade
Street East, broke out on June 28th. ‘The company, who own
as well as occupy the building, report a loss of $3,000 to the
three-storey frame (and ironclad buildings and $13,000 to
contents.

SEWERAGE AND WATERWORKS.

Ontario.

CHESLEY.—By a vote of 282 to 9 the by-law granting
free water and exemption from taxation for the ten years to
the William Smith Company, manufacturers of church and
lodge furniture, was adopted yesterday. A waterworks sys-
tem to cost $38,000 will be installed as soon as possible in
order to provide better fire protection.

TORONTO.—Both debenture by-laws
the ratepayers of the city on June 27th, and in due time
Toronto will have a trunk sewer and a water filtration plant,
the combined cost of which will be $3,200,000. The cost of
the trunk sewer is estimated at $2,450,000, and the cost of
the filtration plant, $750,000. The annual interest will be
$128,000, and the annual sinking fund, $80,000, a total
annual cost of $208,000. For this expenditure of money
Toronto will have a bay free from contamination by sewage-

were carricd ])_\"

—_—a>———

LIGHT, HEAT, AND POWER.

Ontario.

TORONTO.—The city of Toronto requires an electrical
engineer to prepare plans and specifications and supervise
the construction of a plant for distributing electric power
throughout the city of Toronto, including a plant for lighting
the city. Applications to be in before Monday, July 13th,
Joseph Oliver, mayor, Toronto.

—_— e ——

MISCELLANEOUS

1908.

New Brunswick.

ST. JOHN.—The City Harbor Committee, after hearing
a report from the delegation which went to Ottawa recently,
have decided to recommend to the common council that the
west side of the harbor be placed in commission, the com-
mission to consist of three members. It was also decided
in favor of sharing in the expenses of making borings in
Courtenay Bay to ascertain the nature of the  bottom iB
view of the possibility of the G.T.P. terminals being- there,
and to ask the Federal and New Brunswick Governments to
bear part of the expense. The sum of $10,000 is mentioned
as the cost.

Quebec.

SHERBROOKE.—The Sherbrooke Machinery Company
has been organized for the manufacture of pulp mill
machinery and general pulp and paper mill work. For the
present the purchasing will be done from their office at
Nashua, N.H. They now require bar iron, steel bolts,
screws, belting, etc.

MONTREAL.—As a sign of returning good times the
C.P.R. Angus shops afte increasing the number of e

ployees. Their freight and passenger car shops, the formerl
of which last summer turned out box cars at an average ©
twenty-six each day, will, it is expected, reopen on July 2n¢:
Ontario.

BRANTFEORD.—For some time past there has been a
persistent movement in Brant county for the abolition ©
toll roads, of which there are three. The only plan by
which this can be accomplished is the purchase of the roads
from their owners by the county. In this connection the
County Council received an offer from Mr. Clarke, owner ©
the Paris-Ayr toll road, in which he stated that he was
willing to sell the six miles of the road in the county for

o]

OXLEY & CHADWICK
Consulting and Contracting Engineers

Structural Steel and Reinforced Concrete, Ware-
houses, Factories, Foundations, and Bridges.
Steel and Concrete designs prepared for Architects.

Tel. M. 5958 77 Victoria St.,, TORONTO
(

ELECTRICAL ENGINEER WANTED

To prepare plans and specifications and supervise the con
struction of a plant for distributing electric power thl_'ouﬂhm‘t
the city of Toronto, including a plant for lichting the city.

Applications, with references, testimonials, etc., to be sent
to the undersigned on or before MONDAY, July 13th, 1908.

JOSEPH OLIVER,

Citv Hall Mayor, Toronto.

Toronto, June 30th, 1908.
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$5,000. The road extends into Waterloo County, and will also
be purchased there by that county. The Brant councillors
are inclined to view the matter with favor, as the abolition
of tolls would be very popular with the farmers generally.

OWEN SOUND.—A by-law has been introduced by the
council to authorize the borrowing of the $11,000 authorized
by By-law 1302, for the erection of the Boyd Street School
extension from the sinking fund account, and another to
authorize the raising by debenture $12,000 for the construc-
tion of a cement concrete arch bridge at Union Street.

TORONTO.—Acting City Engineer Fellowes has re-
ported to the Board of Control that it will cost $20,000 to
construct two ferry slips 65 feet long and 35 feet wide on
each side of the western channel, to provide for a depth of
ten feet of water at zero level of the lake.

WELLAND.—The announcement re a new and greater
Welland Canal has not only excited much interest but meets
with universal approval. Great interest is taken as to where
the Lake Ontario terminus will be located. In all proba-
biity the new channel will leave the present one between
Welland and Thorold, or at Thorold. The most probable
routes thence to the lake are: 1. Immediately west of Thorold
to Port Dalhousie, or the Fifteen. 2. From a point on the
canal near Welland to Jordan Harbor. 3. From some point
on the Welland river or canal below Port Robinson to the
Niagara River near Old Niagara. This would give a deep
harbor seven miles long.

SAULT STE. MARIE.—The rolling plant of the steel
mills here have opened up, and will be kept in operation, it
is thought, for some time. It is expected that the blast
furnaces will blow in again in about two weeks.

Manitoba.

WINNIPEG.—Carter, Halls, Aldinger & Co., contrac-
tors and engineers, have just completed a fine hotel at
Winnipeg Beach. This and the station at Melville, Sask., a
G.T.P. divisional point, were two of the rush jobs of the
Season, and reflect great credit on the contractors.

Alberta.
STRATHCONA.—The Dominion Bridge Co. have just

completed the structural steel work on the Canadian Bank

of Commerce building at Strathcona, Alta. This steel was
all shopped in the Winnipeg premises of the Company.
— e

PERSONAL.

MR. H. H. VAUGHAN, assistant to the vice-president of
the C.P.R., has been appointed president of the American
Association of Master Mechanics, which met last week in
Convention in. Atlantic City.

DR. BOVEY, who recently resigned as Dean of the
Faculty of Applied Science at McGill, to become rector of the
new Imperial College of Science, London, has just been
honored with a dinner tendered by the graduates of the
Faculty.

Mr. WILLIAM F. KING, who has just been made a
Commander of St. Michael and St. George, was born in Stow-
market, Suffolk, Eng., in 1854, and came to Canada in 1862.
He was educated at the Port Hope Grammar School and the
UniVersity of Toronto, where he won many honors in mathe-
n}atics and natural science. He was assistant astronomer
on the International Boundary Commission in 1872 and for a
FUmbEr of years was employed on the Dominion land surveys
i t.he North-West. He entered the Permanent Civil Service
as inspector of surveys in 1881. In 1886 was made chief in-
Spector and became chief astronomer in 18go.

~ MR. GEO. L. GRIFFITH, city engineer, has tendered
IS resignation.  He has been carrying on work for the city
and Perth County both and has found the work too heavy.

€ will continue the latter work. A temporary appointment’

has been made.

& .MR. J. AL WE.RNER, for many years locomotive coalin.g'
cpi:lnee-r for_ t.he Link Belt Company, has recently severed his
‘Coaliecnon vx'uth that company and assumed charge of the
Jaling station department of the Jeffrey Manufacturing
ompany, of Columbus, Ohio. Mr. Werner, who is one of

.
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the most extensively known and best qualified coaling station
engineers in this country, will make that work one of the

most important features of the Jeffrey
pany’s business.

Manufacturing Com-

—

MARKET CONDITIONS.

Montreal, June zoth, 1908.

The pig-iron markets of the United States s

.
eem to have reached the

point where the little that is being done is at previous figures, and where

practically nothing new is going on or looked

for. Some buying is in

progress, but the market is featureless. Recent expressions ma@e public
show that prominent men well acquainted with the general situation, hold

opinions on the situation diametrically opposed
stance, President Millen, of the Ontario and Wes

to each other. For in-
tern Railway, said:—"The

month of May was the worst we have seen since the depression set in.
June is a little better but I think only a ftuctuation. As for the future,
no man can state. 1 myself see nothing upon which to forecast a return

of sustained business activity. There is a prospe

ct of fair crops which will

start things up for a while, but this may result in a mere puff, unless the

fundamentals of the situation are cleared up.”
J. P. Morgan, on the other hand, said:—

You may say that I am

very optimistic about the financial situation. There have been many im-
provements in the period since my departure some months ago, and the

future looks very-bright.”
The situation in kngland is firm, with appare

ntly a fair business being

done. It had been expected that pig-iron prices would show a decided de-
cline, but this decline has not yet materialized, and, owing to the lessened
production and low stocks, may not develop, particularly should demand
show any improvement. The resumption of shipbuilding improves the
situation somewhat, but steel making irons continue to be a weak feature,
hematite metal being at a low basis. Good Scotch brands are not any too
plentiful and prices continue at about the same level as for several weeks
past. Reports from Germany indicate that stocks are accumulating and
that there is uncertainty as to the future. This, however, seems to have
been discounted in England. The lessening demand from Germany has not

changed producers’ views as to prices.

Matters are improving locally, from the standpoint of enquiry. Severa.
good lots have been placed during the past week and the tpnnage now

open to quotation is heavier than it has been

at any time during the

present season. In fact, things look as if the bulk of producers are now

going into the market for their summer and fall

supplies. Local furnaces

continue to take the bulk of the business, but several good lots of import

metal have been purchased for delivery here
Lawrence navigation.

before the close of St

Prices have held steady, all round, during the past week and dealers

are not even anticipating alterations for some ti

Antimony.—The market is steady, and sales
10¥%c. per pound.

me to come.
are being made at 10 to

Bar Iron and Steel.—Bar iron, $1.90 per 100 pounds ; best refined horse:
shoe, $2.15; forged iron, $2.05; mild steel, $1.95; sleigh shoe steel, $1.05
for 1 x ¥-base; tire steel, $2 tor 1 X 34-base; toe calk steel, $2.45; machine

steel, iron finish, $2.20; mild steel, $2.05.
Boiler Tubes.—The market is rather lower,

quotations being as fol-

lows :—a2-inch tubes, 8c.; 2%-inch, 10%c.; 3-inch, 1%c.; 3%-inch, 15¢.; 4-inch,

194 Co
Building Paper.—Tar paper, 7, 10, OF 16 ounc

e, $2 per 100 pounds; felt

paper, $2.75 per oo pounds; tar sheathing, No. 1, 6oc. per roll of 400
square feet; No. 2, goc.; dry shehtning, No. 1, soc. Per roll of 400 square

teet, No. 2, 32c.. (See also Roofing).
Cement—Canadian and American.—Canadian

|
cement, $1.70 to $1.75 per

barrel, in cotton bags, and $1.95 and §$2.05 in wood, weights 1n both cases
350 pounds. There are four bags of 87% pounds each, net, tc a barrel,

and 10 cents must be added to the above price
good condition are purchased at 10 cents each.

s for each bag. Bags in
Where paper bags are

wanted instead of cotton, the charge is 2% cents for each, or 10 cents per
barrel weight. American cement, standard brands, f.o.b. mills, 8sc. per
350 pounds; bags extra, 10C. each, and returnable in good condition at

7%c. each.

Cement—English and European.—English cement is steady at $1.85 to

$1.00 per barrel in jute sacks of 82% pounds each
and $2.20 to $2.30 in wood, per 350 pounds, g
quoted at $1.75 to $1.85 per barrel in bags, and
in wood.

Copper.—The market is steady at 14 to 14%c.
tinues limited.

Explosives and Accessories.—Dynamite, s0-1b

(including price of sacks)
ross Belgian cement is
$2.05 to $2.2¢ per barrel,
per pound. Demand con-

cases, 4o per cent. proof,

(8c. in single case lots, Montreal. Blasting poyvder, 25-1b kegs, $2.25 per
keg. Special quotations on large lots of dynamite and powder. Detonator

caps, case lots, containing 10,000, 75C. per 100;
blasting apparatus :(—Batteries, 1 to 1o holcs,_sxs
30 holes, $35; 1 to 40 holes, $so. Wire, leading,

broken lots, $1. Electric
; 1 to 20 holes, $25; 1 to
1c. per foot; connecting,

soc. per lb. Fuses, platinum, single strength, per 100 fuses :—4-ft. wires,

B on Gdt. wires, $4; 8t wires, $4.50; 1oft. wires, $5
3.5 » $45 > 4 double-tape, $6 per 1,000 feet.

fuses, $1 extra, per 1oo fuses. Fuses, time,
Iron.—Prices continue steady, pig-iron

No. 1 Summerleee, on cars, Montreal, $20 to $20.50 per

Summerlee, $10.50 to $20; No. 3, soft, $19 to $10.

Double strength

now arriving being:—
ton; No. 2 selected
s0; Cleveland, $18.50, and

No. 3 Clarence, $18; Carron, special, $z0.25 toO $20.75; Carron, soft, $20 to,

$20.50.

100 pounds, ex-store.

Lead.—Trail lead 1s weak ana prices are steady at $3.80 to $3.90 per

Nails.—Demand for nails is moderate, but prices are steady at $2.30 per

keg for cut, and $2.25 for. wire, base prices.

Pipe—Cast Iron.—The market shows but little change and prices are

as follows: $33 for 8inch pipe and larger; $33

for 6-inch pipe; $34 for

cinch, and $34 for 4-inch at the foundry. Pipe, specials, $3.10 per tov
pounds. Gas pipe is quoted at about $1 more than the above.
Plpe_Wrought.——The market is quiet and steady at last week’s range i—

1{-inch, $5.50, with forty-eight per cent. off for b
for  galvanized; 36-inch, $5.50 with 59 per cent,

lack, and 48 per cent. off
off for black and 44 per

cent. off’ for galvanized. The discount on the following is 69 per cent. off
{or black and s9 per cent. off for galvanized; J%-inch, $8.50; 1-inch, $16.50;
1¥-inch, $22.50; 1¥%-inch, $27; a2-inch, $36; and 3-inch, $75.50; 3%-inch, $953

4-inch, $108.

Roofing.—Ready roofing, two-ply, goc. per roll
or $1.50 complete, including one pound, each, of ¢
two gallons of cement.

; three-ply, $1.15 per roll,
aps and roofing nails, and

Spikes.—Railway spikes are in fair demand, $2.60 per 100 pounds, base

of 5% x 9-16. Ship spikes are steady at $3.15
4 x 10-iwch and % x 12-inch.

Steel Shafting.—Prices are steady at the list,
is on the dull side

per 100 pounds, base of

less 25 per cent, Demand
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Steel Plates.—Demand is good, and the market lower. Quotations
are:—$2.25 for 316, $2.20 for %, and $2.15 for % and thicker, in smallex
lots.

Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about
soo pounds; coal tar pitch, No. 1, 75¢c. per 100 pounds, No. 2, 55¢. per 100
pounds; pine tar, $4.35 to $4.50 per barrel of about 280 pounds; pine pitch,
$4.25 per barrel of 180 to 200 pounds.

Tin.—The market is steady, and is
pound.

Tool Steel.—Demand is light, but the market is firm. Base prices are
as follows:—Jessop’s best unannealed, 14%c. per pound, annealed being
15%c.; second grade, 8c., and high-speed, “Ark,” 6oc., and “Novo,” 65c. ;
“Conqueror,” 55 to 6oc.; Sanderson Bros. and Newbould’s **Sabeh,” high-
speed, 6oc.; extra cast tool steel, 14c., and “Colorado” cast tool steel, 8c.,
base prices. Sanderson’s “Rex A’ is quoted at g7sc. and upward; Selt-
Hardéning, 4sc.; Extra, 1sc.; Superior, 1zc.; and Crucible, 8c.; “*Edgar
Allan’s Air-Hardening,” 55 to 6sc. per pound.

Zinc.—The market is unchanged, at 5% to s¥%c. per pound.

now quoted at 32% to 33c. per

* ¥ C At
Toronto, July 2nd, 1908.

A marked variation in experience of business is reported to us by men
in different lines, and even by different firms in the same line. ~ For ex-
ample, the Don Valley brick people tell us that they are actively employed
and well satisfied; while cement firms complain of dulness, and the Pater-
son Roofing Company say, ‘‘business is rotten.” The wood market is dis-
tinctly weak, and in some articles prices have given way. . Iron pipe is slow
of movement, even at reduced quotations. Metals, such as tin, copper, and
zine are on the weak side, but there is a better feeling in lead.

The effect of the American Steel Company’s reductions has been to de-
stroy or very greatly to lessen the budding intentions of builders and con-
tractors, and to cancel, in some cases temporarily, in some permanently,
the orders ready to be given in May. A very similar effect appears to
have been produced in Canada, which helps to account for the very in-
active condition of the building trade in various parts of Ontario, where
people seem frightened to undertake anything. In the Far West, this is
not by any means the case. They are looking forward very hopefully to
December.

The following are wholesale prices for Toronto, where not otherwise
sxplained, although for broken quantities higher prices are quoted:—

American Bessemer Sheet Steel.—Fourteen-gauge, $2.45; 17, 18 and
.o-gauge, $2.60; 22 and 24-gauge, $2.65; 206-gauge, $2.80; 28-gauge, $3.

Antimony.—Business continues quiet, price for Cookson’s, gc.

Bar Iron.—$2 base, from stock to the wholesale dealer.

Boiler Plates.—!{-inch and heavier, $2.40. Fair supply, prices steady.
Boiler heads 2sc. per 100 pounds advance on plate.

Boller Tubes.—Demand limited. Lap-welded, steel, 1%-inch, 1oc.; 1%-
inch, gc. per foot; 2-inch, $8.50; 2%-inch, $10; 2%-inch, $10.60; 3-inch,
$12.10; 3%-inch, $15.30; 4-inch, $19.45 per 100 feet.

Building Paper.—Plain, 3zc. per roll; tarred, 4oc. per roll.
of a limited character.

Bricks.—Common structural, $o to $10 per thousand, wholesale, and the
demand is still active. Red and buff pressed are worth, delivered, $18; at

Orders are

works, $17.

Cement.—Price of Canadian makes to the dealer in 1,000 barrel lots and
up in $1.80, in cotton bags, on car, Toronto. In lesser quantities, $1.90 per
barrel.

Copper, Ingot.—Quotations here are as before; say 134c. for 'large

purchases, and 14%c. for small

STEAM
HOISTING
ENGINES
DERRICKS
CONTRACTORS’
MACHINERY

THE ROBERTSON MACHINERY CO., l.IMITED
ONT.

I WELLAND,

Detonator Caps,—7sc. to $1 per 100; case lots, 7sc. per 100; broken
quantities, $1.

Dynamite, per pound, 21 to 25c., as to quantity.

Felt Paper—Roofing Tarred.—Market cannot go lower, dealers say
there is no profit at present rates. and not much doing.

Fire Bricks.—English and Scotch, $32.50 to $35; American, $25 to $35
per 1,000. Demand continues fair,

Fuses—Electric Blasting.—Double strength, per 100, 4 feet, $4.50; 6 feeh
$5; 8 feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $43
8 feet, $4.50; 10 feet, $5. Bennett’s double tape fuse, $6 per 1,000 feet.

Galvanized Sheets—Apollo Brand.—Shects 6 or 8 feet long, 30 or 36
inches wide; 1o-gauge, $3.25; 12-14-gauge, $3.35; 10, 18, 20, $3.50; 222
$3.70, 20, $3.95; 28, $4.40; 20 or 10¥%, $4.70 per 100 pounds. Demand very
active.

Iron Pipe.—Black, %-inch, $2.03; 3-inch, $2.25; 14-inch, $2.63; H-inchy
§3.50; 1-inch, $s.11; 14i-inch, $6.97; 1%4-inch, $8.37; 2-inch, $11.16; 2Ya-inchy
§17.82; 3-inch, $23.40; 3%-inch, $20.45; g4-inch, $33.48; 4%-inch, $38, 5-mch:
$43.505 6-inch, $56. Galvanizcd,.%-inch, $2.85; 3-inch, $3.08; %-inch, $3.485
si-inch, $4.71; 1-inch, $6.76; 13}4-inch, $9.22; 1%-inch, $11.07; 2-inch, $14.70
1lhese downward changes indicate the decline spoken of last week.

Lead.—More active here at about previous prices, feeling is, howeven
a little firmer.

Lime.—In pientiful

supply and moderate movement. Price for larg¢

lots at kilns outside city 21c. per 100 lbs. f.o.b. cars; Toronto retail price
35c. per 100 lbs, f.o.b. car

Lumber.—The whole market is weak, and the demand sloW;
superior pine suffers less in price however than other lines:
Dressing, we quote, $32.00 to $35.co per thousand for usud
lengths (12, 14, and 16 ft.), and stock sizes of boards, and $38 to

for usual lengths (12, 14, and 16 ft.) and stock sizes of boards, and $38 1°
$40 for special lengths, common stock boards, as to grade, $24 to $285
culls, $20. Southern pine and Norway pine are somewhat easier. Hemlock
moves more freely and quotes at $18 to $20, according to size. Much
spruce comes from the East and 1s in better demand; the price asked for
flooring is $25 wholesale and $28 retail. Shingles, B.C., are off again, hav-
ing been offered at $3 wholesale, per thousand. Laths are quiet, No. 1
quote at $4 on track, No. 2 at $3.50.

Nails.—Wire, $2.55 base; cut, $2.70; spikes, $3.1s.

NOTICE

Engineers and Architects will be wise to
write us about

LEVELS AND TRANSITS

THE WILLSON STATIONERY CO., LTD.
WINNIPEG, MAN.

—

Re-inforced Concrete
Construction

WITHOUT LUMBER FORMS

For designs and Estimates of Re-
inforced Concrete work of any
description on the lattice system,

apply to

S. B. BIRDS, A.R.I.B.A., 1003 Traders Bank

TORONTO

/

Pamphlet No. 18 F.

General Offices:
90 West St,, New York

AND STEEL

By the Thermit Process locomotive frames may be welded with
dismantling the engine ; stern-posts, rudder-posts and stern-frames
of steamships may be quickly repaired without dismantling the vessel.
important repairs may be made to crank shafts, gear wheels and other broken stee
sections. All appliances are light and portable and may be brought to the job. Write for

GOLDSCHMIDT THERMIT COMPANY .
(03 Richmond St.,West. Toronto, Ont.

#

out

In the same wWay

Pacific Coast Branch ..,
132-436 Folsom St, San Francist




