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The Grand Trunk Pacific Railway Company, which was
mCOrporatcd by Act of Parliament, 1903, is under agree--
Ments with the Canadian Government for the construction
and operation of a line of railway across Canada, from the

tlantic to the Pacific Ocean, wholly within Canadian terri-
fOry’ of an estimated mileage of main line of 3,600 miles;

In - addition to which theré will be constructed several

Jfanch lineg of considerable length and importance, includ-
1ng a branch from the main line southerly 188 miles to Fort
iam and Port Arthur, on Lake Superior, for the purpose
T€aching navigation on the Great Lakes; also from the
Main line southerly about 229 miles to North Bay or Graven-
urst: in the Province of Ontario, to make connection with
€ lines of the Grand Trunk Railway Company of Canada,
Ang another from the main line southerly to Montreal.
This great undertaking has been projected to meet the
DreSSing demand for transportation facilities in British
O.rth America, caused by the large tide of immigration
Which is now flowing into the country from Great Britain,
::;th@rn Europe, and still more extensively frcm the Western
€s of the United States of America.
000’001;0 afuth.()r'izcd capital stock Of] th.c coml?any isf $45(i—
The G; ‘od which $29,ooo,ooo may be issued as pre ?rre. A
al| > and Trunk Railway Company of Canada is to‘ acquire
it tonth'e common stock (except shares held by dlrect.ors)
3% sideration of guarantees, etc., and must retain a
Aority holding during the term of the agreements with
¢ &overnment,

Constructing Line North of Lake Superior.

Cha'rles Melville Hays was the originator of this
do > and, according to Mr. Frederick A. Talbot, of Lon-
railivali,ng]“nfl, who has made a considerable study of this
Men, mand its history, Sir Wilfrid Laurier and his gdvern-
b SEcul{St be credited with their great share of the work
Pate .n““&‘ the consent of the people of Canada to partici-
l’ailWay Such a project as a government transcontinental

* The whole of the western country was canvassed

religiously. No one knew for whom these parties were
working, or just what the scheme in hand comprised, as it
was revealed in a somewhat hazy manner. Secret meetings
were held in the cities, large towns, villages, and even in
remote settlements. Extreme caution had to be. taken to
prevent any tangible particulars of the undertaking reach-
ing the management of the C.P.R., insomuch as the Cana-
dian Pacific regarded the West as its own territory.
Investigation of the dormant wealth of the land through
which it was to pass caused the promoters of the enterprise

On North Shore of Lake Superior.

to keep the line well to the north, so as to open a new
country in the widest sense of the word. President Hays
adopted a sound policy when he decided on following more
the methods of the English railways, and that the first cost
was to be the last. Any one connected with English rail-
ways knows how solidly this construction work is carried
out, and that there are absolutely no permanent ways in
the whole world better constructed.

The Grand Trunk Pacific called for the irreducible
minimum in curvature and grades—the former were to be
no sharper than four degrees and the latter not to exceed
four tenths. The railway threads the mountains with a
“ruling”’ grade of four-tenths, or 2r.12 feet to the mile,
against both east and westbound traffic. Rises not exceed-
ing 52.8 feet to the mile have been sought diligently by
railroad builders in North America.

The Dominion Government undertook to build one-half
of the line from the Atlantic seaboard to Winnipeg, and to
contro] it as a national undertaking, while the Grand Trunk
Pacific was to construct the second half, stretching from
Winnipeg to the Pacific Coast, and the goOvernment would
assist in the construction of this latter section, inasmuch
as it involved the crossing of the Rocky and Cascade Moun-
tains, by guaranteeing the first mortgage bonds.

By deciding upon Winnipeg as the dividing point be-
tween the two parts the undertaking was split into sections
of almost equal length, the eastern division measuring 1,801
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" miles from Moncton, while the western division is 1,755
miles in length.

The eastern terminus of the railway will be at Moncton,
New Brunswick, from which point the seaport of Halifax
will be reached over the Intercolonial Railway, a branch line
being projected to St. John. The distance from Moncton
to the first named port is 183 miles, and to the latter 89
miles. The western terminus will be at Prince Rupert,
British Columbia, on the Pacific Coast, near the southern
boundary of Alaska.

Commencing at ‘Moncton, the line will take the most
direct practicable route within the Province of Quebec, toO
the city of Quebec. At Chaudiere Junction, five miles apove
Quebec, the new line will cross the St. Lawrence River,
thence taking a direct route, passing in the vicinity of Lake
Abitibi, and to the north of Lake Nepigon, to Winnipeg,
Manitoba.

Owing to the physical character of the country the

 Western Division is subdivided into the Prairie Section and
the Mountain Section; the former extending from Winnipeg
via Edmonton to Wolf Creek, Alberta, a distance of about
016 miles, and the latter, as its name indicates, being the

section over the mountains from Wolf Creek, Alberta, to,

Prince Rupert, British Columbia, about 840 miles.

The country through which the Prairie Section of the
railway will pass, contains land now known: to be well
adapted for the growing of wheat, which in extent is four
times the wheat growing area of the United States, and is
the great agricultural belt of the North-west. This land,
which is now being rapidly taken up by settlers, produces
rich crops the first year of cultivation and will furnish a
large traffic for the railway as rapidly as it can be extended,
therefore amply warranting the company in assuming the
payments of the interest charge on the cost of construction,
from the beginning. The< Mountain Section, however,
passing through the mineral deposits, will require a little
longer time for development, and as stated, the government
has therefore assumed the payment of the interest charges
under its guarantee of three-quarters of the cost of con-
struction, for the first seven years after completion (waiv-
ing their right of recourse on the company in the event of
default, for an additional three years), and allowing for the
period of construction, which is fixed at seven years, not
until 1919 will the company be required to assume this
Jliability beyond the interest charges on the one-quarter of
the cost of construction under the guarantee of the Grand
Trunk Railway Company of Canada.

Returning to the question of gradients, mentioned above,
the Grand Trunk Pacific will benefit from these exceptional

conditions by the great economy and low cost of operation

which can be obtained from the commencement, when this

item is of such importance in the case of a newly con-

structed railway at a time when the traffic and the revenue
" therefrom must of necessity be light, although with the
gradual evolution of the enterprise and from explorations
which are being made in all directions, it would appear that
the period of light traffic will be of short duration.

The Mountain Section’ of this railroad lies between the
s52nd and the s7th parallels of latitude. It is probable that
no Other area in North America can equal this portion of
British Columbia in her natural resources. @ Where there
is no agriculture and pasture, there is mining or lumbering
to be developed, and where there are none of these, although
they often occur in one district, there is at least trapping
and hunting. Lying as it does, far to the north, the climate
conditions have in the past been supposed to be extremely
severe during the winter season, but the fallacy of this im-
pression is rapidly becoming known on account of the re-
verse conditions actually existing, due in part large to the
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proximity of this territory to the Pacific Ocean and the
influence of the Japan current. Before the House of Com-
mons Agriculture Committee recently Mr. Elihu Stewart,
Dominion Superintendent of Forestry, in testifying as to
the resources and conditions concerning the northern coun-
try, having particular reference, however, to the district ad-
jacent to Great Slave Lake, which lies many hundred miles
still more northerly of where the Grand Trunk Pacific will
be constructed, said that the growth of vegitation in the
Mackenzie Basin was surprising, the sun in the summer be-
ing visible for about twenty hours out of twenty-four. On
July 15th, at Fort Providence, near Great Slave Lake, on the
Mackenzie River, about 550 miles north of Edmonton, Mr.
Stewart said he saw wheat in the milk, potatoes in flower,

COMPARISON OF SUMMIT ELEVATIONS, MAXIMUM GRADIENTS
AND TOTAL ELEVATION ASCENDED FOR VARIOUS
TRANSCONTINENTAL RAILWAYS.

Max. Gradient Total Ascent
in feet per mile | in feet overcome
Name of Highest
Railway { Summits
East- | West- | East- West-
bound | bound | bound | bound
| Grand Trunk
i Paciﬁ(i):'
estern V. :
A 1 Summit
Winnipeg to
e B || %1 } 21 26 | 6,990 | 6,890
Eastern Div.
Winnipeg to 21 31 el R,
Moncton... . J
g 2 Summits !
Canadian
: 5,299 116 116 23,106 | 23,051
Pacific.... 4308
i 3 Ssun(l)mxts
reat ,202
Northern 4146 116 116 15,987 | 15,305
3,375
N il 3Sumx51its
Northern 5,56 A
Do 5,532 4116 116 17,830 | 17,137
2,849
Uniog Pacific 3 Ssuénmits
ystem: ,247
Ominha t6 San 7107 116 105 18,575 | 17,552
Francisco. . . 5,631
5 Summits
Omah 2'343
maha to ,95
Portland " 3537 166 116 18,171 | 17,171
3,936
T
Western ummits
DAt e g.?ég 52.8| 52.8 9,385 5,076
6 Summits
7459
Santa Fe )
System. .. %Sl)gg 175 185 34,003 ‘34,506
2,575
3,819 4

peas fit to use, tomatoes, turnips, rhubarb, beets, cabbag®
onions and other garden vegetables. The strawberries 12
been ripe there for some time, and the people had current®
and gooseberries, To illustrate the heat, he said at Fetl
Chipewayan it had been 100 degrees in the shade for seVeral
days and nights. Indians coming from the Alaska boundasy
to meet the steamer Wrigley had lost two dogs from the
heat in the Arctic Circle. He thought systematic explor®”
tion would show a surprising amount of good country, £
tending down from Slave Lake to Peace River. Along the
Mackenzie River, spruce grew clear to the shores of the
Arctic Ocean.  There were aspen, white poplar, balm ©
gilead and birch growing as far north as Fort Maophersonl;
Mr. Stewart said that on Slave River he had passed @ bant
of burning coal about twenty miles in length near For
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Norman, which Mackenzie had reported burning in 1789.
The track is laid continuously from Fort William on
Lake Superior via Winnipeg and Edmonton to Prairie Creek,
Alberta, 1,412 miles, and a daily passenger train service
between Winnipeg and Edmonton, 792 miles, was in-
dUgurated July 3rd, 1910. Train service has also been
SStablished between Fort William and Winnipeg and between
monton and the end of the track at Prairie Creek.
Thriving towns are springing up where a few months
380 there was nothing but the bare prairie; grain elevators,
Warehouses, ‘dwellings, stores and other evidences of re-
ma_rkable'activity are presented immediately following the
AVing of the track. The growth is especially astonishing
at the division points or terminals of Rivers, Man., Melville,
atrous and Biggar, Sask., and Wainwright and Edson,
i ta., and there are many other towns which give promise
Notable development.

—————a o

OPTICAL DETERMINATION OF STRESS.

In his second lecture at. the Royal Institution, London,
Catio" On “Opti.caI l?etermination of Stress and Some Apph-
il “S. to Engineering Prvf)ble.ms,” Profes§or E. G. .Cc?ker
s dlscussed. the determma?xon of the .lmes of principal
ticu1: by Op.tlcal means, taking as an 111ustrat.10r1 a par-
T Case in which the central lines of a series of dark
l:nds of inclination were §hOWn‘on a tffn‘sion m.ember h'fw-
crgs two f.ine saw-cuts in it, which dm}lmshed its effective
ine: section b.y o.ne-lr?alf. Great use .mlght be made of the
aDpe of equa] 1gc11nat1on, as the posmo.ns of the d:}rk bands
mat;}'ed ta be 1ndepen<'ient of thf: ‘phy:51ca1 properties of th'e
mEnta‘ﬁll- Professor Filon had, in this way, Yerlﬁed experi-
o i Y Some of the results of his mathemat%cal researches
Sticity, by observations of bands of this type. For
iss;¥nPurpose§, however, a ‘method which m.ade use of both
imponlc and isochromatic lines was convenient, but it was
1. ant to bhe able to distinguish between black bands
Dosxictlil denoteq no stress at all and t'hos;e which show:cd.the
With (t);:s fOx_‘ w.h1ch the planes of pr1n91.p't11 stress comcu.ied
aDDarate Principal planes of .the |p01a1‘121.ng and .an.alym'ng
etwe us, In ;.1 gen.eral way it was possible to dlsfmgmsh
t“rhegn each -kmd, if the stressed plate .of maferlal were
of Dlanmund in its f)wn plane, and was v1ewe.d in a beam
and, e Ilolarlzed. light between.vcrossed ‘NICOIS. Some
former moved W?nle .others ‘remz'm?ed. stationary, and the
be] ngiCQUId be 1c'1ent1ﬁed as isoclinic lines and the latter as
eny n}gmr to th_e isochromatic g.roup. 'It was ofte.n conveni-
anothe,s 0‘}7 this lfzttter system in their true relation to one
ODtica) Without dls.turbz}nce by the darl'\- bands due. to t%xe
Culay, Systen‘l_ Th.xs might be accomplished ‘by using cir-
unde, SDOIanzed. light.  Any stressed specimen, viewed
Dor uch conditions, showed at every point a color pro-
l to the difference of the principal stresses, and,

Eng

s tiony
ince

b the shear was proportional to this difference, a picture
€ shear stress throughout the plate was Obtained.

S
for, dden Changes of Section.—Proceeding to consider a

lon, L ; p BE g A
in S€s which arose in practical applications of engineer-

8 wo : ;
Ong ofrk due to sudden changes of section, the lecturer said
Th the simplest examples was afforded by a rivet hole.

disfrie uif:t of a simple pull was to cause a complicated stress
Croy, in 1on in the neighborhood of the hole, due to the
Sho g t?gﬁther of the lines of stress. It was easy to
Wity e)(perm}entally that, if the hole was small compared
ahoy, € breadth of the plate, the maximum stress rose to
; Veril;iee times its normal value, and theoret.ical cal'c%ﬂa-
Oleg the ed t'he experimental values. In a line of rivet
i Maximum stress at the minimum section could be

€ermined. In a riveted joint the distribution was
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still more complicated,. because the stress was carried from
plate to plate by the direct pressure of the shanks of the
rivets, and some idea of the intricate nature of these prac-
tical problems might be gained by comparing similar mem-
bers under the same loads, in which the rivet holes were
first without rivets; secondly, had rivets inserted; and,
finally, had rivets in them by means of which the load was
applied to the member,

Another type of discontinuity was afforded by semi-
circular holes and rectangular slots in plates and beams. For
example, in a tension member with two semi-circular notches
in it, away from the discontinuity the lines of principal
stress formed a rectangular system, but as they approached
the notch they came closer and closer together, and at the
waist the nearness together of the lines at the periphery in-
dicated that the greatest stress was reached there. If the
notches were small compared with the breadth, the stress
rose to twice its normal value. If the notch was rectangular
the stress at the re-entrant corners became very great. A
similar notch in the form of a square hole in a plate forced
the lines of stress to pass through the narrow spaces on
each side of the hole, and here, again, the corners of the
square showed by the close spacing of these lines, and the
color effects on the specimen, how great was the influence
of this kind of discontinuity.

Another subject of interest- and Of great importance in
practical work related to the behavior of members like
springs, hooks, links of chains, and the like, in which the
curvature of the member was an important factor in the dis-
tribution of stress due to an applied load. A case which had
some resemblance to that of a circular hook section was
found in some forms of boiler, in which the flues containing
the fire grate and for the circulation of the hot gases of
combustion were corrugated in order to increase their
strength. The determination of the stress distributions in
members like these and in the parts of machines and the
like, which it was the special province ©of the mechanical
engineer to construct, was one of the greatest complexity,
and long experience of the behavior of materials obtained
by first-hand acquaintance in some particular branch of
this profession as in, for example, the design and construc-
tion of tools or locomotives, could not be replaced by any
experiments on models. They could help, however, and in-
deed mechanical engineers did not require to be convinced
on this matter, as the use of models of machines for all
kinds of practical purposes was the rule and not’ the ex-
ception.

———e e —

THE MOTOR SHIP ““SALENDIA.”

The East Atlantic Company have recently purchased a
new vessel designed for ocean traffic and propelled by oil
engines.

The ¢“Salendia” is 350 feet long with a beam of 53 feet,
and a gross tonnage of 4,064 tons, and is fitted with two
sets of four cycle Dissel motors, each with eight cylinders
20.8 in. by 28.7 in., giving together 2,500 i.h.p. at 140 r.p.m.
built like the vessel herself, by Messrs. Barmeister & Wain,
of Copenhagen. With a dead-weight cargo of 7,400 tons the
displacement of the vessel is 0,800 tonms, with a speed
of 11 knots, on a consumption of 500 lbs. of o0il an hour.
The storage capacity of the double batten being for goo
tons or sufficient for a round voyage of 20,000 miles at full
power, The vessel left her berth in the West India docks
recently and the manceuvring necessary in order to bring
her into the lock afforded a great demoOnstration of the easc
with which the engines were started and reversed.

T e S e e A =
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ELECTROLYTIC SEWAGE TREATMENT.

Oklahoma city drains mostly into the North Canadian
River, but partly over the divide to the north into Deep
Fork. Two years ago the city built a septic tank, costing
$8,000 to accommodate some oOf the people ©on the
Deep Fork slope. Later on bids were received for
contact keds to purify the septic effluent. The lowest bid
for the cantact beds was $17,000, and at this stage of the
proceedings Mr. A. J. McMahan (representing the Electro-
Sanitation (Co., of Los Angeles) offered to install an elec-
trolytic sewage treating plant for $12,000 and guarantee
the results. The unsatisfactory results from the septic
tank wrought a change of policy on the part of the city
council ‘and instead of building the contact beds, the council,
on advice of W. (C. Burke, then city engineer, entered into
a contract Novemker 4, 1910, for the installation of an
electrolytic plant to treat the Deep Fork sewage.

Before the plant had been in operation two months, the
use of the septic tank was abandoned except that the small
grit chambers are utilized -for eliminating the coarser mat-
ters. A by-pass now takes the sewage around the main
chambers of the septic tank to the reservoir of the electro-

. lytic plant. The results are miuch more satisfactory without

the help of the septic tank. The plant is described in a
recent issue of “Engineering and Contracting’’ by Mr. How-
ard V. Hincley, consulting and supervising engineer, Okla-
homa City.

Description of the Plant.—There is a 36,000 gal. rein-
forced concrete reservoir designed to hold the night run of
sewage for the present and eventually to act in the capacity
of an equalizer to relieve the plant of any sudden fluctua-
tions in the Tate of flow at different hours of the day. Three
8-inch supply pipes conduct the sewage from reservoir
to treating flumes. A wasteway carries the treated sewage
into the gulch. The supply pipes are separately operated
by three valves. The electrical machinery is on a plat-
form about 15 ft. x 18 ft., 2% ft. above the floor and about
even with the tops of the flumes. On this platform are
also a table and a filing case. The drive consists of a 7%
h.p. alternating current motor wusing commercial cur-
rent at 220 VvoOlts, This motor is direct connected, under
the switchboard, to a 3 kw. multipolar direct current gen-
erator and exciter, all resting on a single bedplate 2 ft.
x 5 ft. The combination is designed and built for
this special service and delivers to the copper cable con-
ductors of 1,000,000 circular mills 800 to goo amperes at a
voltage of 1% to 3, these being the limit between which the
desired results are obtainable, varying somewhat with the
character of the sewage. A double pole, double throw,
knife switch allows the reversal of the current at pleasure
and a knife switch at the upper end of each flume cuts on
or off the current for that flume. = Owing to the high am-
perage as compared with the low voltage the switches and
cenductors are necessarily heavy. If only one flume is
in wuse, the ammeter is set at 270 to 300. The
building is of concrete blocks 18 ft. x 50 ft. on the inside
with flat roof and beams exposed on the inside, 8ft. high
over platform and 10% ft. high over main concrete floor
which has a slope of 1 in. and ‘on which the flumes are sup-
ported on wooden blocks 6 in. x 6 in. x 26 in. The build-
ing has one 3 ft. x 7 ft. door, one 6 ft. x 7 ft. double door,
and 12 pivoted windows about 3 ft. x 3 ft. just above the
ground line.

Electrodes.—In each flume there are ten electrode sets
spaced about 6 ins. apart, each set consisting of 27 cast
iron plates each 3/16x10x24 ins. Alternate plates of each

Volume 22.

set form the anode and cathode respectively, and are both
separated and electrically connected by cylindrical bushing
conductors. These are fitted upon bolts on which they aré
drawn together for contact by nuts back of the hangers:
As these bolts hold up only the ends of the plates, two otheT
bolts of 3-in. iron covered with 1/16-in. rubber tubing
are passed through the plates in the same plane with the
conductor bolts, and on these bolts the plates are separa
by cylindrical insulating bushings of hard rutber.,  Each
of the 810 cast iron plates is capped for its entire
length with a copper channel of No. 23 (16 0z.) copper
1% in. x 24 ins., weighing %4 1b.. These copper caps
add to the chemistry of the treatment and materially
lengthen the life of the electrodes by protecting the plates
along the upper edges where the corrosion would otherwise
be abnormal. The plates must be decomposed to perfect
the treatment, but it is desirable to have the decomposition
as evenly distributed as possible and the gases arising tel
to throw the reactions to the tops of the plates. Each set
of plates with bolts, insulators and hangers forms a €om”
plete detachable, interchangeable unit.

Flumes.—The three flumes are 18 ins. deep, 22 inS
wide and 30 ft. long, made of 2-in. plank, dressed and
painted three coats, held in shape by light bolts every !
ins. in sides and bottom and by light iron straps across the
top every 6 ft. The flumes are spaced 3 ft. apart; wheré
the planks butt against each other wooden splines are used
and there is no trouble in making a tight flume. Each
flume has two insulated copper bus bars 3 in. x 1% ins.»
which bring the current from the knife switch at head ©
flume and from these bus bars the plates are charged throug
copper straps connecting the bus bars with the hangers:
These straps have each 1/10 the conductivity of the bus bars:
Baffles 3 ins. high, prevent any truant microbes from
scampering among the floor under the plates. They ar€ e
sheet metal hinged at the upper edge over a light rod S0
that when not in use they may be lifted by a wire handl®
out of the way for washing out. Fixed baffles of sheet
metal on the sides of the flumes projecting 1% in. 27

located at the upper ends of the electrode sets, prevent the

truants from sneaking along the sides of the flume. g
inches of clear space is allowed under the plates for flush”
ing. At each end of the flume there is about 18 ins: b
clear space and between the electrodes about 6 ins. At the
lower end of each flume is a cross plank on which is fitt
an adjustable weir gate which both regulates the depth ©
the water over the electrode plates and measures the flow:
The weir is adjusted by means of nuts on two vertical bolt®
but it is found in practice that the spring of the platé an
bolts is ample to hold the weir in position and the nuts 2
seldom used. There is also a washoutgate, that lifts up
out of the way for flushing. The water is generally kept
ins. deep over the plates, as this seems to give as good 5
sults as either greater or less depths.

Operation.—The current from the commercial Wire® ]Z
turned on to the motor which drives the generator Tl?s
ammeter is set at 270 to 300, according to the Operatore
judgment, The valve is opened to supply raw sewad
from the reservoir to one flume, or the ammeter may
set at 810 to goo and the valves open to all three flumes i
volt meter reading from 1% to 3. The baffles are 1Owe;6‘
and presently ‘the plates are submerged and the sewag® 1>
comes milky. It is in a state of thorough and minuté
lition and before it commences to flow over the weir at

2 ) : bles:
foot of flume it is covered with a white foam of gas bub] tes
i i A : a
The impurities in the sewage passing between the P ly
tefna'tc

which are spaced % in. apart, and which are al
1)

ted }

-
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:;2ﬁ?§ and cathodes, have become the electrolyte, short-
Iting the current, and millions of globules of water
a:;e Leen decomposed into Fhe origir}al elements, hydrogen
mati:xygen’ which, being liberated in the nascent or ff)r-
€ state, produce Temarkakle results. The offensive
up:,’ Whic.h is strong in the reservoir, has disappeared
exisy .emerlng the flume. . Sul[_)huretted hydrogen. cannot
b In the presence offerric oxide in the electrolytic treat-
i ‘th The treatment goes on down the flume and down
gases € gulch below the plant as.the sewage and froth of
Ty roll over each‘ other. There is no scum on the treated
Seemg_e except the white froth f)f generated gases and.there
accus to be a material lessening of the scum previously
~Umulateq ip the gulch.
the :he time taken by a particle of sewage to pass thrm%gh
Ume angd through the ten electrode sets when treating
»000 gals, per flume per 24 hours, is about 3 minutes.
:umcreasG of amperage gives an increase of diffusi(fn or
incr::,e of current and consequen?ly of ebullition, vflhﬂe an
c em.Se of voltage puts more iron and copper into the
IStry of the treatment. . A very small portion of the
the ?e Is collected upon the plates through the agency of
'errlc hydrate. Several years ago, when the “Electro”
ii N the embryonic state, the plates were cleaned by steam
JU8h perforated pipes laid on the bottom of the flumes.
Cle:]ewas both expensive and unsatisfactory. They are now
sl dged by simply reversing the current, and the sterilized
forri, ‘_Vhfm thrown off from the plates, has the color of
orros;)mde. By the reversal o.f .the current the uneven
ne(:ess:n of the plates is again eliminated. T'he low vol.tag.e
c°ntra5Ty -tO decompose the water and organic matte‘r is in
o0 ht Wl.ﬂf that reported by Mr. J. L. Campbell in 1908
Bov - € utilized the same process for removal of scale from
“‘eatmem]er water at a pressure of 112 to 115 volts, ﬂfe
methodnt' costing $479 per million gz.als. tl‘he 'e}ectrolytlc
% fa t\ldeal for sanitary or organic purification—seems
© be wholly unsuited for the removal of scale.
r()::"“*"tl"v-—The process.is elecn:o-chemical. Oxygen,
are po“; and chlorine are liberated in the nascent state;
Su) St rflﬂ_reagents and render the efﬂ.uent‘neutral—a Te-
Owip. ' °Ptained by either chemical or biological treatment.
to oxidization no traces are left of albuminates or
of Sg:;:éls bodies, which give so much trouble in th.e way
e chan ALy put.refaction in septic treatment. Nitrates
QOagmatged to nitrites and the iron and copper compounds
a € and clear the efluent. The oxy-chloride of lime
tery ag_nesia destroys dangerous (including typhoid) bac-
k‘ns’cﬁ'hlle the free sulphuric acid generated in the process
oL fra germs if present.
Tornj,  °2red with Electrolytic Plant at Santo Monica, Call-
1tg °lltf1h?' electrolytic plant at Santa Monica, Cal., has
With n:tll In the surf at the bathing pier. Even there—
of th i Ure lashing the oxygen of the air and the chlorine
% hui:;;cwater into her purification process by wave actifm
Ut oy € Was noticeable when the plant was temporarily
'nlllion % What then might be expected when a half-
&ulcy, (ﬁ_al]f’“s of sewage are dumped daily into a dry
= & (s)l]f] T;onths of one 'of the driest seasons ever
°11d la e the & oma, and especially when .the septic tank,
t 4 ¢ 8rit chamber, have been periodically cleaned
Pory of . WPtied into the same dry gulch? The official re-

250

itro

t k 3 ;
t(:“ es) : City bacteriologist says that ‘“below the tanks
¢ £ °utﬂ0“r,ld long hefore the material has reached the creek
v odor 1 Was clear and quite limpid and distinctly free

act
t erj . .
rl‘:ree d era| Raductions.—The following tests, made at
. as"nab ent times at two different places, tend to show a

Percentage of destruction of pathogens in the
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process, as well as a Treasonable uniformity of resuits
obtained.

Dr. Frederick Salathe, Santa Monica, Cal., Teported
November 16, 1908, bacteria removed 99.1 per cent. . ‘‘And
those remaining were completely destroyed.”

Louis A. Turley, state bacteriologist, Norman, Okla.,
reported October 2, 1911:

Per

cent.
Flume No. 1 reduction—Total bacteria ...........: 86.0
Flume No. 1 reduction—Disease bacteria .......... 08.5
Flume No. 2 .reduction—Total bacteria............ 88.0
Flume No. 2 reduction—Disease bacteria .......... 08.4
Wasteway 20 ft. below reduction—Total bacteria.... 92.5
Wasteway 20 ft. below reduction—Disease bacteria.. 9.0

Clarence E. Lee, city Lacteriologist, Oklahoma City, re-
ported September 30, 1911:

Per
cent.
Flume No. 1 reduction—Total bacteria ........... 09.75
Flume No. 2 reduction—Total bacteria ........... 09.82
Wasteway 20 ft. below plant—Red. total bacteria.... 99.83

Dr. Lee says, ‘“It is a noteworthy fact that after leaving
the plant the numkter of germs relatively decreases and the
ordinary algae, which do not seem to be affected in the
least by electrolysis, relatively and rapidly increase. I find
from examination that those germs which are not killed by
this process are so markedly inhibited that they are easily
cared for by the ordinary algae found in all surface water;
consequently with increased admixture with ordinary algae
and exposure to air and sunlight the objectionakble features
are rapidly temoved in proportion to the distance from the
plant. The findings 20 ft. below the plant correspond to
several thousand feet below in small streams in untreated
material.”

Referring to the last quotation above the aksence of
odor in the gulch after six months of deposit of sewage
therein (the septic tank and grit chamber having always
been cleaned out into the gulch) seems quite remarkable.
The gases carried into the gulch, tumbling over and over
with the water, seem to have continued the purification work
far below the plant,

On rtecommendation of Guy E. Blackwelder, Commis-
sioner of Public Works, the Deep Fork plant was
unanimously accepted by the municipal commissioners Octo-
ber 6, 1911, and plans have Leen ordered for a similar plant

“for the Packingtown district which is to treat not less than

two million gallons daily and to cost not more than $42,000.

Sludge.—One of the greatest nuisances of sewage treat-
ment in the disposal of the sludge. With a reasonable
breaking up of the legitimate solids by a long run of by
centrifugal action there is but little sludge that needs to be
taken out, the finer particles all being thoroughly oxidized
in the flumes. As to whether the coarser and foreign mat-
ter shall be held back by baffles or by screens or Loth is
simply a matter of detail. Experience with this plant seems
to indicate top and bottom kaffles followed by a vertical
screen over face of grit chamber outlet—the screen to be
handy of access through the manhole cover for cleaning.

Cost of Operation.—The cost of current guaranteed not
to exceed $750 per annum or $2.74 per million gallons
should probably average about 810 amperes at two volts
costing 4 cts. per kw. hour plus 25 per cent. motor loss
equals $709.50 per annum. The item of plate renewals is
not guaranteed but in the Santa Monica plant treating a
half million gals. per day, this item has not exceeded $150
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per annum. The attendant at the Oklahoma City plant is
paid $55 per month and has the use of house and grounds.
His duties keep him busy for two or three hours a day. He
could easily handle two or three plants, a mile apart—or
five miles apart, if fairly well connected by street car
service.

The total estimated cost of operation, including proper
fixed charges, is given in Table I

Table I.—Estimated Cost of Operating Oklahoma City
Electrolytic Sewage Purification Plant.

Per Per

per mil?ion thousand

For— vy gallons. %‘;]:tr;?'
Blectric Heurrent! sannillesc . s 8 709.50 2.50 0.259
EREEERATNE " 1ot S0 U0 5 i Fiole 5 i et 660.00 241 0.241
1 0o oy e I G A R B EE T A 40.00 0.15 0.015
ihotal coperatingils .ol o ds oo $1,409.50 $s5.15 0.515
Renewal ; of ‘plates: . e o 200.00 0.73 0.073

Depreciation of electric ma-

SCRIMeTyil - Sie Lo, Sl e 100.00 0.37 0.037
Five per cent. on investment 800.00 2.92 0.202

Total operating and fixed

charges i SR Pl Aniiie 3 $2,500.50 $o.17 0.917

The investment charge is computed upon $16,000, of
which $r1,000 is for attendant’s residence and $15,000 is
understood to be the price hereafter for a 'three-quarter
million gallon plant.  This plant, however, being introduc-
tory, was built ‘““under the market” for $12.000. In a larger
plant these figures would be reduced 20.to 30 per cent. It
seems inadvisable to make any statement as to the general
cost of electrolytic treatment of sewage per capita—even ap-
proximately—as long as water consumption per capita is
reported all the way from 30 to 300 gals. per day and sew-
age flow from 15 to 300 gals. The cost must be computed
upon the basis of the sewage flow in each case.

Conclusions.—The work done by this plant seems to
justify the following conclusions: 1. That the septic tank
in connection with the electrolytic sewage treatment is a
hindrance—not 2 help. 2. That sedimentation in connec-
tion with the electrolytic treatment of sewage is neither
necessary nor helpful. 3. That a centrifugal for atomizing
thfz 5_olids and a screen, or series of baffles, or both, for the
elimination of the incorrigibles, seems advisable. 4. That
a forebay or reservoir, which may ke used to hold the night
run d‘uring the earlier life. of the plant, and to a
equalizer when operated 24 hours a day, is advantageous.
5. That the necessary chemicals for the treatment of sewage
are furnished by the electrolytic process. 6. That the nuis-
ance and expense of handling sludge may be largely (but
not whol'y) eliminated. 7. That the effluent from the electro-

Iytic treating plant is sterilized, deodorized, neutral, non-
putrescible and harmless.

Ct as an

—_——————

TELEPHONES USED IN THE RECENT
REVOLUTION IN MEXICO.

A report from Mexico states that the latest revolution,
planned by General Campa, is responsible for an improve-
ment of the telephone as a war instrument. General Campa
is an electrical engineer and has formed a corps of line-men
which precede the main detachments and are instructed to
have telephonic communications completed with the other
commanders and the base of supplies by the time that
General Campa arrives on the scene of activities,

Volume 22.

RECENT IMPROVEMENTS IN RAILROAD
TRACK LAYING.

Railroad track laying is becoming a great factor in the
industrial world as time advances, and the recent impfOYe:
ments placed on the market to aid in this work are of
terest not only as a means of improving the methods nO‘
employed, but as original ideas connected with the e:
gineering profession generally, Most of the apparatus abo
to be described is dependent on the electric current y
operating power and as this factor is not always avall'ab;
the company manufacturing these goods (The Chicag
Pneumatic Tool Company, Fisher Building, Chicago, *
have devised a portable gas-driven generator that ¥
operate some of the smaller devices and will doubtless
improved and enlarged so as to operate machines
heavier work. In municipalities - and upon the tracks -
electric lines current is available for the maintenance of ©
larger machines and the operation of these, except in isolat® ‘
cases, has so far been confined to this class of track. e ‘

Fig. 1 will present an accurate idea of the electric Sple
driving apparatus that is capable of placing 5,000 scf
spikes firmly in the track during one working day. e

The car is built with a welded steel frame, the Wh‘.’
being carried on flat elliptic springs. It is equipped L

Fig.- 1.

B
s y F roug
a 12-horse power gasoline engine, direct connected th 107

a suitable clutch to a 6-kw. 125-volt. direct current genewhich
suitable transmission for the car, also being provided, A s
gives a speed of fifteen miles per hour. This otts
capable of operating two electric spike drivers; fouf ;i s
wood boring machines, and an electric grinder, i reﬂ’
mounted on the car for the grinding of the tools. He car
containing five hundred feet of cable is mounted 0B g
and a light portable switch-board, containing t.h‘e ﬂ; con
switches and plug connectors, is provided, to thChsivenC}"
nect the spike drivers and wood horing machines- 10039
five feet of cable is attached to each of the ’Portab.event}"
thus giving a range of action of five hundred and ;undfed
five feet on each side of the car, or a total of eleve?
and fifty feet. :

The car weighs fourteen hundred pounds, anf pa55" ‘
be easily set off of tracks in service out of the Wa¥
ing trains,

The spike driving end of the machine is iIIUT y
Fig. 2(A), and consists of a specially wound, upO{tab ei o
motor, with suitable gearing, the electric circult ethe poﬂ—, i
trolled by means of a magnet switch, mounted 07 5Wi‘§h“ 5
able switch-board, previously referred to. The mcaﬂ’ﬁ_‘ if
itself is under the direct control of the operator i !
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of a push button on the driver, and the tool may be started
Or stopped at the will of the operator. In regular opera-
ton, the tool is started by the operator and automatically
_StODDC-d by the opening of the magnet switch when the spike
1s driven home. This magnet switch, which is shown in
18. 2(B), is adjustable so that spikes may be driven just as
Ught as occasion may require.

This company manufacture a car for inspectors and
Ot.hers whose business necessitates them being in close touch
W,lth the track work. This car has the same general out-
Slde appearance as that used for the spike drivers, but is
fitted for the conveyance of eight workmen and their tools
ad will maintain a Speed of twenty miles an hour.

The engine of this car has no cooling device, yet it
n.e‘.,er overheats and will run under almost any climatic con-
tion,- 14 g remarkably simple in construction and has
the fewest possible number of parts. It is economical in
eazl Consumption, runs smot).thly.and s'teadi.ly, anq is so
ena)l’)lto operate that only a little instruction is required to

€ any one to run it.

Signzdhe eng'in.c is equipped. with a special carburetor .de-
pliciy and built f(?r it..~Fhis ca.rbureto.r has‘ tl-le sgme sim-
engin}; of construction an.d operation which distinguishes tbe

! itself. It has neither needle valve or float. It is

€asj %
tionly adjusted and once regulated needs no further atten-

O e e T

. Fig. 2.

i ;
A Spe}cl? car.s are all equipped with magneto ignition system.
time,. 2l high-tension magneto is utilized, and the use of

The ;nsypark coil and dry cell battery is dispensed ‘with.
byt is &gne.to used upon the cars is very simple in design,
Cont,, €llicient, reliable and durable. It has no electrical

Ctg i p s . ,
as n’ 10 moving wires and requires no switch or timer.
It brog 0 adjustments and no parts which can be adjusted.

s quit:‘ciisda very hot spark, and the strength of this spark
Ring. ependent of the speed at which the car is Tun-
Weg 2 € only parts of the magneto which are subject to
€ two hardened steel blocks, which can be replaced

Sligh, €'Y small cost. The wear upon these blocks is very
> 1OWever, and on actual test a car was run five

OuSa

n : 3 .

any app Miles without any part of the magneto showing
rec !

arg €Clable wear. The working parts of the magneto

Outer €0sed ang it is both dirt and water proof The only
It oper;tres Tequired are those running to the spark plugs.
Awy, ies €qually well in either direction, and thus does
moto_ a Teversing switch when used with a reversible
t!ie Use 2 a‘f]dition to furnishing a more reliable ignition,

'er trglflbtlhls magneto elimin:.ltes the possibility of coil and
whlch 3. €S, also the necessity of replacing battery cells,
lgniti(:n_ always present on cars having dry cell battery
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The car has a slatted seat top hinged to open full length
and every portion of the mechanism is accessible to the
operator easily and quickly. The tray frame has a box
for carrying tools and a twelve-inch foot-board for the
operator, The car has two-lever control and a brake that
is easily reached by the operator from any position. Fig.
3 is from a photograph of this car.

Tools and other appliances operating under currents

of low voltage would not require the care and forethought
spent upon the track drill shown in figure 4 A and designed
for use upon street and interurban railways. The high
voltage and rough handling to which tools for this class of
work are subjected calls for the careful design, insulation
and general construction. An examination of the cut will
show that the frame of this drill does not bolt to the track,
but is simply hooked over the rail to be drilled, the operator
holding down the other end by sitting on the seat provided,
and thus brings him into convenient position to operate
the feed. The side spindle of the drill permits of close
drilling to the ties without the use of an angle attachment,
and the vertical adjustment screw with guides for the drill
affords a ready means for locating the holes vertically on
ordinary tee or deep girder rails. The horizontal rods are
of heavy seamless drawn tubing, and the bearing surface of
the drill guides on the rods is very long, insuring true,
straight holes, so essential for efficient bonding. The cross-

Fig. 4 A Fig. 4 B.

bar carrying the feed nut is located on the horizontal reds
by means of eye pins which are easily withdrawn for the
rapid removal of the drill from the track after drilling the
hole or for sharpening the drill points. A series of holes
in the horizontal rods provides means of accommodating
varying lengths of bits. The drill proper may be removed
from the' frame by taking out four caps which allow the
tool to be used as an ordinary electric portable drill. The
magnets of this motor are wound for a pressure of six
hundred volts.

Figure 4 B illustrates a heavy duty portable electric
track grinder for use in grinding joints or for bonds. It
carries a 6x 1% x 56 emery wheel and revolves at a speed
of 2,400 r.p.m., and has plenty of power for rapid work.
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THE CONSTRUCTION OF WOOD BLOCK
PAVEMENTS.*

By Day I. Okes.

As the success of a creosoted block street is dependent
upon a continuous smooth surface, it is essential that the
concrete foundation surface have as mear the contour of the
final pavement surface as possible. ~Where gravel concrete
is used, it is advisable to have the foundation surface made
by drawing a template over it. Where stone concrete is
used, work should be done to a template curve.

The cushion upon which creosoted blocks are laid should
never exceed 1 in., and it should be either % or %% in.
where concrete is templated to an even surface; in fact,
the use of the sand cushion under creosoted block streets
is essential only in order to obtain a smooth wearing sur-
face of creosoted block pavement,

Sand is not generally désignated for the cushion ma-
terial.  Where there is vibration of pavement, as between
car tracks, it is most advisable to use a mortar cushion.
The manner of placing this cushion is to mix the sand and
cement dry, and pull it with a template in a similar manner
to pulling the sand cushion, The blocks are then placed
and rolled to the final surface contour, the pavement surface
is flushed with water in order to dampen-the mortar cushion,
and is left set up. After the pavement becomes dry the
filler can be applied. .

In the case of a creosoted-block pavement under heavy
traffic, the motor cushion is preferable to the sand cushion,
inasmuch as the set in this mortar cushion prevents wash-
ing of water leaking through the interstices and prevents
displacement of the block surface due to flowing of the
cushion and consequent rutting under heavy loads.

The objection to this mortar cushion is the time required
to set before the pavement can be used. It has the advant-
age of making possible the use of the sand filler on lighter
traffic streets, inasmuch as it provides against the washing
away of the cushion during the iron-out of the pavement and
the sealing of the joints. It is advisable to do away with
a bituminous filler which becomes sticky in hot weather.

Provision may be made for expansion, first, by produc-
ing a block of the kind of wood and oil, and with the re-
quired impregnation to allow a minimum percentage of
absorption under conditions where water or moisture sur-
round the block entirely, or to provide by construction a
sealing of the blocks on the bottom by a mortar cushion
and on the four sides by means of a bituminous filler.

As to a satisfactory oil or treatment to be used for creo-
soted wood block paving from a constructor’s standpoint,
there has been trouble with heavy, or, as it is called, “water-
proofing’’ oil in the bleeding of the blocks. Tt is sometimes
contended that this bleeding is due to the manner of treat-
ment and to the action of the blocks expanding in the street.
However, when the use of a lighter oil under 1.10 sq. gr.
is prevalent, trouble was not experienced with the oil exud-
ing and staying on top of the pavement. So if a straight-run
creosote oil ' is used and provision is made against absorp-
tion of moisture by the use of a dry mortar cushion and a
bituminous filler which would not cut back by the oil from
the blocks or would not soften and run in the hot weather
—that is to say, an asphaltic-base bituminous filler—there
would be a minimum amount of expansion and movement of
the blocks. Such a pavement laid smooth would remain so
under traffic and weather conditions.

* Abstract of paper presented at annual convention of
Wood Preservers’ Association, Chicago.
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PREPARED CONCRETE CURBING.

A method of lessening the labor of paving and sewer
work has recently been introduced by a company in Pitts-
burg, U.S.A., and is conducted on the same lines as that
used in the
ranufacture of
other concreté
objects.

The  shop
system of
manufacturing
concrete curb
units for as-
sembly in the
field, eliminates
all form work
on the street
and makes
construction M
any weather
poss.ble, Un-
der good shoP
conditions, it
should be possible to obtain a finished product of high
quality at a cost comparable with that for the cast-in-placé
curb of equal quality. The curb as made, ready to shiPs
is 5 feet long and of three sections, one 6 by 24 inches for
block paved streets under heavy traffic; another 6 by 2!
inches for brick and asphalt paved streets under heavy
traffic and a 5 by 24-inch section for block paved street
under light trafficc. The exposed corner of each is protected
by a steel angle held in place by anchors electrically welded
to the back of the angles and embedded in the body of the
concrete. These anchors are of %-inch round rod and exte™
nearly to the opposite face, and are placed on 11%-inCh
centres. The sections are cast with mortise and teno?
joints, so that they lock securely when placed.

Concrete Curb Set to Crade.

The Neville ‘Concrete Co., Neville Island, Pittsburés
who are the only manufacturers of this curb in the field 2t
present, have sold to the 2
city of Pittshurg over 20,-
ooo feet, for wuse within
the city, and are trying to
have it adopted as standard
by the city of Pittsburg.

The welded angle is not
patented, but the company’s
location with regard to steel
mills will probably make it
possible for them to manu-
facture and sell the steel for
use by other concrete pro-
ducts 'manufacturers at a
price lower than would
otherwise be obtained, even
were they to use the same
electrical we!ding machines.

ey AW 7 AN
Detail of Angle prowectio”

The cost of the 5 by 21- and Anchors:
inch section, the smallest “"‘"";‘;

y : I
size, is 41 cents per lineal foot, f.0.b. Pittsburg, and 10

3 f This
6 by 24-inch size, the largest, 48 cents per lineal fool‘t. it
makes it possible for them to compete satisfactorlly i

other types of curb over a radius of seventy-five to @
dred miles out of Pittsburg.
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NOTES ON STRUCTURAL STEEL DESIGNS.*

By Albert Reichmann.

—

Struclllral steel nowadays is used so very extensively in
:ils;)nStruction of our railroads, indgstrial buildings, office
of cm?gs, apartment buildings, and in almost every means
it Veyance, t}}at it rgpresen'.cs a large part of the capital
ingsy ;1 our.rallroa»d, .1nd.ustr1a1 and. real éstate undertak-
the .Ino or .th.ls reason it is of thfa 'thn"lOSt. importance that
ecOnom'St rlg}d economy be exgrcxsed 1n.1ts use. By an
teriy) alc design is me_ant a design wherein .the cost gf ma-
Sign wiﬁd labor entering into the construction of said de-
Siiers ke a rrm.mmum. In other wor».ds, th.e writer con-
iently a well qeugned structure On_e .Whlch will most eifﬁc-
berform its function with a minimum outlay of capital

the lOWeSt annual maintenance charge.

us 01.'15 of the most important features of a material to be
I construction work, consists in the ease and sim-
¢ o toBether with the safety and reliability, with which
woodenember Can.be attached to ‘anothe.r. In the case of
nection COnstruction it is almost unp?ssﬂale to make a con-
tainty of one mer.nber to another with any degree of cer-
reinforcand use ordinary factors of safety. Ir} the case of
reinf(,rced concrete, or, more p.rc')perly speaking, concrete
Upop, théd wlth‘steel, where the joints are largely depend'ent
mnn: a}dheS}on of the co‘ncrete to the steel, the question

B . Ctions is an uncertain problem. In structural steel,
it i po(s) its homogeneous Pature and ur.nformlty of strength,
n Ctiong SlbIevto mathematically deterl:nlne the value of con-
safe of one member to another with reasonable margins
th impirtand secure a .perfect.ly safe structure. Owing to
®F to ap ance O:E securing reliable connections of one mem-
flections Other: it is perfectly natural that the type of con-
llnportantu i il steel structures should be one of the most
Sig Subjects to be considered in structural steel de-
ash theret Will he observed that the question of connections

OTe, given very careful consideration in this paper.

Dlicit

'l;l:]e first iron and steel bridges designed by our Ameri-
Our 8ineers were typically American. That is to say,
Useq YDe of construction was radically different from that
the moz Other nations. The question of cost was given
D%lnies : Farefu1 study, and justly so, as the railroad com-
‘ime Ich purchased these structures had a very difficult

t -
Stoc gf Make both ends meet. In those days the rolling

Wag Our railroads was very light; the volume of traffic

er : i 3
Toag wy Small, and the trains did not move over the rail-
'th the high speed of to-day.

Spap, e tYPe of structure referred to is the pin-connected
ranging hen first introduced it was built of any length
to the Tom 30 fi, upwards. It was very popular owing
the assma‘ll amount of metal required in its construction,
8Teqt d; With which its members could be transported over
o, Stances, and the facility with which it could be erect-
9t builde':se bridges were built at a time when the science
Congg, u:lg Structures of metal was in its infancy. As a
Very infen‘ce most of the old-time bridges were built with
Wej ofrlor details, Owing to the rapid increase in the
:a"ed i tth_e rolling stock of the railroads, they were soon
Ollleir Capac'exr capacity and unfortunately sometimes beyond
ad“ci o br‘l(tiy. As a rtesult it did not tdke long for these
of'p'rlrent t] 8es to develop imperfections and it soon became

Stryey t the pin-connected bridge was not the ideal type

Ure d
\\ € to be used in every case.

*
No, ape . i :
ov. g T delivered to the Western Society of Engineers,
h, 191y
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The next step was the introduction of the plate-girder
bridge and the riveted-truss bridge, and it soon became
common practice to build plate girders for all spans from
20 to 75 ft. in length, and from 735 to 125 ft. various forms
of riveted trusses, and spans over 150 ft. of the pin-con-
nected type. In other words we began to follow the practice
of European engineers in the building of our shorter span
kridges.

Now, let us analyze why we departed from the old-time
practice of building pin-connected bridges and substitute
the use of the riveted bridges. In the first place the old
time pin-connected span was used without consideration of
span length. The shorter pin-connected spans, owing to
their extreme lightness, the small moment of inertia of their
tension members, poor lateral bracing, and generally in-
ferior details, vibrated excessively under traffic.  The fact
that these small pin-spans were used out of the sphere which
naturally belonged to them, led a great many engineers to
abandon the pin-connected span almost entirely and of re-
cent years we have adopted more extensively the use of the
all-riveted span for our longer span bridges. It has occur-
red to the writer, however, that in many cases we have
substituted riveted spans for our long span bridges where
a pin-connected structure would have been preferable.

The ideal span to build would be one that is free from
vibrations and without secondary stresses, but as this is
impossible, the proklem then is to select that type of design
which has the minimum number of objectionable features.
For an ordinary simple truss span there are four types of
construction to be considered :

First, the truss with built up chords and diagonals and
riveted connections throughout, or what is ordinarily called
a riveted span. In this type of construction the span should
be made as deep as good designing will permit.  The
dimension of the chords and web members should te made
as narrow in the plane of the truss as permissible. By
increasing the depth of the trusses the connections of the
diagonals to the chords become smaller; the deformation of
the truss under load becomes smaller and consequently the
secondary stresses become smaller.

The problem of selecting the proper dimensions of the
various members forming a joint requires a great deal of
skill and judgment. In the first place the various members
should ke slender, so as to be as flexible as possible, in
order to reduce the secondary stresses due to the bending
of the member. On the other hand, with slender members
it is exceedingly difficult to concentrate the rivets in the
connections. This calls for the rivets to reach far out into
the members; hence the use of large gusset plates. The
longer the connection becomes, the more uncertain the action
of the rivets, and therefore the more objectionable the con-
nection. The size of the gusset plates may, in many cases,
be reduced by connecting the main member to both sides of
the gusset plate by means of an auxiliary connecting plate.
By this means the rivets connecting the main member to
the gusset plate take double shear and thus the number of
rivets can be reduced in proportion.

The slenderness of members calls for compression
members with small moments of inertia, and therefore they
are not so economical as a column as one with a greater mo-
ment of inertia. In the case of tension memkbers it means
thicker material and, therefore, more waste due to deduc-
tions on account of rivet holes.

Thus we are confronted with the problem of selecting
members having large dimensions of their cross-section in
the plane of the truss, with the possibility of their connec-
tions being concentrated to a minimum, and, as a conse-
quence thereof, of having large secondary stresses due to

i
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bending of the connecting members. Or, on the other
hand, selecting a cross-section with the least width possible,
which in turn calls for small moments of inertia; that is
to say, the members are not economical compression mem-
bers, nor are they economical tension members, as the ma-
terial becomes too concentrated. The great problem is,
therefore, to know just where to draw the line in the selec-
tion of the various members.

In order to somewhat overcome the effects of the second-
ary stresses in riveted-truss spans, some of our specifications
call for their partial elimination by lengthening and shorten-
ing the various truss members, amounting to the respective
distortions due to dead load plus one-half the live load, and
reaming of the chord splices, while the chords are assembled
in a straight line, and then forcing them in their pzoper
position before the connections of the diagonals to the chords
are drilled or reamed. This is all right as far as it goes
in the shop, but when the structure is actually being erected
it is an altogether different proposition. If the chords were
first riveted together and then put on their camber blocking
before they were connected to the diagonals, these results
might in a measure be obtained.

Before a long fixed span can be swung it is necessary
to rivet all the tension splices in the chords, so that it is
very probable that a large part of the refinement that was
put on this work in the shop is lost in the field.

Second, the truss with built-up continuous chords and
built-up diagonals, pin-connected throughout. The vertical
posts and diagonals are connected to the chord by means of
pins, which in the case of a continuous chord become very
small, owing to the fact that the pins merely transmit the
increment of the stress to the chords. It is sometimes found
desirable to rivet such posts and diagonals, as in case of
reversal of stresses in these members, in order to avoid the
wear in the pin holes. In such cases the stresses to be
transmitted to the chords are very small indeed; conse-
quently the connections are small and, therefore, secondary
stresses are also very small. This type of construction can
be designed by making the chords sufficiently shallow in
order to make the same flexitle and the dlagonals 'sufficiently
wide in the plane of the truss, so that they are sufficiently
strong to rotate upon the pin and overcome the pin friction
when the structure deflects. It is believed that this type of
construction has a minimum amount of secondary siresses.

The only objection to this type of span is that it weighs
more than a span with eye-bars used as tension members,
and that the tension chords must be spliced in the field be-
fore the span can be safely swung, which in many cases
is very objectionakle as in most long-span bridges it is
desirable to make the span safe in the least time possible.

Third, the truss with the chords built up and made
shallow in order to be flexible ; diagonal eye-bars, pin-con-
nected. .

Fourth, the truss with bottom chords and diagonals
made of eye-tars. While this type of construction is pin-
connected throughout and theoretically articulated, the joints
are actually more or less rigid, due to the friction of the
bearing of the eye-bars on the pins. In order to reduce
to a minimum, the secondary stresses due to pin friction,
it is desirable to make the bars as wide as permissible and
still not exceed the allowable bearing value of the eye-bars
upon the pins.

It is extremely difficult to determine the amount of
secondary stresses in a pin-connected bridge, due to the
weight of the bridge itself, inasmuch as it is impossible to
determine the frictional resistance upon the pins which the
various members encounter in righting themselves, while
the camber blocking is being removed and the span swung.
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While the action of eye-tars in a structure is not peff"ct
—that is to say, that bars have more or less secondafy
stresses—nevertheless, they are one of the safest articles
used in the construction of a bridge. ~When we are usit®
an eye-bar we can feel that we are using something abot
which our knowledge is reasonably complete. It seems L
the writer, however, that it is the common practice of 8§
gineers elther not to use eye-kars at all or else to use ther
rght up to the limit of their capacity as determined by fu
size tests. They seldom figure out what amount of econo®¥
could be obtained by using an eye-bar with a somewha
lower unit stress on the same basis that they use a rivet
member., In the case of a built-up tension member, ther®
is a large amount of material which is wasted, inasmuch 2
it does not enter into or carry part of the primary stressi
namely, such material as is added to take care of the dedu®
tions from this section, necessary on account of rivet holes;
and material added for lattice-bars, batten plates, etc-
they realized that they could add considerable matenal
their eye-bars and still use them with economy, they mlfh
not be so adverse to their use. This material added t0
eye-bars would reduce the normal stress in the eye-bars
such an extent that the secondary stresses could be entir
ignored.

el

ed in

The vibration of pin-connected spans may be reducb 11t'
u

several ways. First, by making all of the members
up, with, comparatlvely speaking, large moments of in€™ rS
in the plane of the truss; second, by making the eye-b?

sufficiently wide so that their deflection, due to their o
weight, will not be too great; third, by weighing down to
bridge by means of a ballasted floor. The writer ¢38%

help but feel that when we come to our longer span bri gd
the pin-connected type bridge is the proper one to puil

The main advantages of a pin-connected span with eye'ba
tension members, are that it weighs less than other HP
of construction and can be built in the shop with extf®

ing

accuracy so that there is little possibility of encou'ntertlo

trouble in erection through faulty workmanship. Efecpan'
d s

can proceed with greater rapidity than with the rivete
and the writer believes that less skill is required in
ing a pin-connected span than a riveted span.

Jesig™

Lateral Bracing.—There is a feature in our long Spaf;
bridges which should be considered very thoroughlys
that is the question of lateral bracing for the COmpressf e
chords. . In the shorter span bridges the loads allow
wind bracing are ample to provide sufficient matena
take care of the - actual wind stresses, and also to
alignment the compression chords. However, in V€
span bridges, the question of providing sufficient of
bracing for the compression chords to hold them in P pon
alignment, so that the compression chords will act in ¥ Sﬂ,-
throughout their entire length and in reality form 0n€
pression member when considered in a horizontal p raI
should te carefully considered. In this respect the
bracing, in addition to performing the function of win 15
ing, also performs the same function that the lattice n
do to the individual compression members. Ho“'ever’ ect
the case of an ordinary member the lattice bars Connod
continuous members, whereas, the lateral kracing must1 iceds
in alignment members which are not thoroughly ,5 lenf
and are, therefore, more liable to be out of true al8%
on account of imperfect workmanship.

’ . unt
It is not an easy matter to determine the amol the

lateral bracing which it is necessary to provide to oe fact
compression chords in proper alignment, owing t0 3 €5
that we have not made sufficient tests of large sizé s ¥&
sion members to determine just how much materia
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g:g;g to hold in proper alignment the main sections of a
€ssion member.
kl‘aczhis Same question of uncertainty applies to the proper
brig & of the top flange of our through plate girder

8€s.  The writer is well satisfied that a large number

eO‘l:lr designers do not have the same margin.of safe'ty in
a th°mpression flange of their through plate girder bridges
mate ey' have in the tension ﬂang.e. Some recent tests of
5 g}rders show that the wultimate strenth of the top
to ,E:kls about the elastic limit of the mat.enal. I.n order
me € the top ﬂange of a through plate girder bridge the
form - ength as the bottom flange, we should have some
4 t0 guide us in the proper proportioning of the top
A formula for this purpose can be developed only
les of experiments. However, in the meantime it
the writer that we should apply our column formula
flanges, Of course, the value of intermediate sup-
be given proper consideration.
Wi ::n?th.er feature in our plate girder designs., which the
teg IS Inclined to believe will cause our engineers some
desg [ Is .that they have not as a rule increased the thick-
their wep plates in the same ratio that they have
d their flange areas. This is especially true of the
r°ll§ Plate girqey spans. When the large web plates are
Cayge att the mills the edges of the plate cool ﬁrst,' V\fhlch
thig dig € plate to become ‘‘dished.” . Ix.1 order to eliminate
theg w0 g or buckles in the web, it is necessary to put
eliminateb Plates in the bending rolls untl} the buckles are
There ced After this the plates are straightened for wuse.
v strean bf‘: no question but that there are heavy ‘sfecond-
thy SS€s in all these large web plates. In addition to
Othe € web plates are more exposed to corrosion than any
In thi:)a:: of the structure and if there is any deterioration
ion ruchre, the web plates will show the greatest
Of this deterioration.
8irdens Many Cases stringers and the shorter span plate
omittin Cou'ld be built not only better, but also cheaper, by
l’*‘aringg St.lﬁenel's altogether, except at end connections or
Othey co Points and in cases where necessary on account of
the W nneCtiOIIS, and putting a like amount of material in
omg 4 thereby obtaining a much stronger web and adding
TN € Strength of the flanges.
s attacrequently happens that heavy portal or sway bracing
D"Ttion 3 to the upper parts of bents, leaving the lower
}’ending : Taced, and due consideration is not given to'the
Ing, the Which this portal or sway bracing might induce
Ordip, COlu-mns; the columns are merely provided with
ey of };:it:e bars. below.the portal or sway bracing in-

'S to g provxded with proper web plates or cover

I.a.ttic fansmit the shear to its proper destination.

fange,

Y a ser
Cemg to

lllcrea5e

bnas € bars should be eliminated where it is practicable,
ti‘-‘l‘s as their function consists merely in holding mem-
n

it & the me}'» and they do not assist materially in transmit-
Woyg o 2 Stresses, whereas, if a solid plate were used

Q

W logg) - 2 Dart of the member as well as take care of
; €ar that might be manifest.
bl'es mel‘ to get accurate workmanship in large com-
€ o Mbers, they should be so designed that they can

m
Dractic:’l;lely assembled in the shop before riveting. This
emhers s:leans that even some of the smaller compression
ereach enq OPId have lacing bars with at least two rivets
’ne:, While t’hén order to keep in proper alignment the mem-
Pro, ber o Y are being riveted in the shop. The larger

ooy %Uld have sufficient diaphragms to insure the
Tho U0t of rigiay |
l'*’Ssia'ls 2 tendency among engineers to over-rivet their
Unjy , *"d tension members to make the material act

It often happens that the material is weakened
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by this means. Material should be used as it comes from the
mills with as little lakor on it as possible.

In many cases the specifications call for symmetrical
sections, but do not mention the fact that the connections
should be symmetrical or at least an equal number of rivets
on each side of the centre line of the member.

Some engineers are inclined to lay down rules to others
which they themselves are not following—for instance, in
trough floor construction used extensively for track eleva-
tion purposes. These troughs are filled with concrete and
become inaccessible for painting and inspection, The
writer believes that much bLetter results might be obtained
by using I-beams and reinforced concrete decking on top of
the I-beams with ballasted floor on top of the concrete. In
this way the structural material is always accessible for
painting and inspection.

In the designing of our mill buildings, especially where
high speed traveling cranes are used, special attention should
ke paid to the proper distribution of the lateral forces in-
duced by the traveling cranes throughout the building. In
cases of this kind, the bottom chords of the roof trusses
should be provided with a good lateral system extending
the full length of the building, so that the lateral forces will
be thoroughly absorbed throughout the structure.

Nickel Steel.—Of recent years some of our engineers
have been advocating the use of nickel steel and other steels
of high ultimate strength, Inasmuch as the modulus of
elasticity of nickel steel is the same as that of carbon steel,
the structures designed with these steels of high ultimate
strength, where the unit stresses are from two and one-half
to three times those used for ordinary carbon steel, the de-
formation and deflections will be from two and one-half to
three times those of structures built of ordinary carkon steel.
As the deformation of the structure increases the secondary
stress also increases in proportion. What is more, even if
the secondary strains have been rectified for the dead load,

the deflections due to the live load will be much greater in °

proportion in structures of nickel steel than in those of
cabon steel, for the reason that the weight of the live load
in this case is much greater in porportion to the weight of
the dead load than is the case where ordinary steel is used.
In addition, the deflections caused by the passing of the live
load over the structure are much greater owing to the in-
creased unit stress employed.

For the above mentioned reasons, structures built of
steel of high ultimate strength should be designed with the
minimum secondary stresses. One of the worst features
in connection with the use of nickel steel has Leen that some
of our engineers have used carbon steel in conjunction with
nickel steel. Take the case of a simple truss span, where
the chords are made of nickel steel and the lateral bracing
is made of carbon steel. The two chords are tied together
by the lateral bracing forming one -compression member,
and any deformation which takes place in the chords due
to. the compression of the same must be borne proportion-
ately by the laterals. This means that the lateral bracing
may be stressed up to its elastic limit, while the chords
themselves are not stressed beyond their wusual require-
ments,

In stating that nickel steel and carbon steel should not
be used together, is meant in such parts of the span that
act in unison. For instance, there can be no objection to
the use of carbon steel in a nickel steel structure for floor
beams and stringers, or such members as act independent
of the main structure, provided ample provision is made for
the stringer connections to expand. These are points, how-
ever, which can be taken care of in the design of the
structure,

}
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Secondary Stresses.—The future d.eveloprnent of our
bridges depends upon the careful consideration and elimina-
tion, as far as possible, of the secondary stresses. It
will be observed that in none of the various types of spans
considered is it possiktle to eliminate entirely the secondary
stresses in the chords. The secondary stresses may be re-
duced by the selection of the proper section for the diagonals
and their attachments to the chords. Secondary stresses
are developed in trusses through the connections of the
lateral bracing and the floor system. In a through bridge
the elongation of bottom chord produces an elongation in
the bottom laterals, resulting in heavy secondary stresses
in both the floor beams and laterals when they are attached
to the stringers and intermediate points. In a deck bridge
the top chord being in compression is Teduced in length,
while the bottom flange of the stringers is elongated more
or less, for which reason the stringers should be provided
with extension joints at the floor beams in order to avoid
‘excessive secondary stresses.

To minimize the effect of secondary stresses in a truss,
it is well to omit knee bracing and sway frames at inter-
mediate panel points.

The main posts of a truss should be made the full depth
of the truss wherever possible; in other words, bracing to
increase the efficiency of posts and the use of suk-struts,
materially increases the secondary stresses. Floor beams
should be made deep and centrally connected to the posts.
In order to avoid chord stresses to be transmitted to
stringers, their end connections should be made flexible.
This can be done by using a wide gauge of the outstanding
leg of the angle connecting the stringer to the floor beam.

When a truss with subdivided panels is used the unit
stress of the floor beam hangers should be very low so as
to keep down the elongation in same, as the elongation of
the hanger produces heavy secondary stresses in the chords
to which it connects.

Aside from the make-up of the various members of a
truss span and their connections, a great deal depends upon
the type of span itself. Secondary stresses are very ma-
terially increased or decreased according to the type of the
truss, whether it is a single intersection, a multiple inter-
section or a multiple intersection with vertical posts or with-
out vertical posts.

Another source of secondary stresses in a truss is due
to the fact that the bottom laterals are, as a rule, attached
to the bottom of the post quite a distance below the bottom
chord, so that the chord stresses in the lateral systéem must

travel through bending in the post into the bottom chord.
Besides this defect, laterals are not generally run in cen-
trally with the chord, thereby inducing uneven distribution
of chord stresses.

>

A DIAGRAM FOR SUPER-ELEVATION OF RAIL.

The engineering department of the Ohio Electric
Railway, with Gaylord Thompson as chief engineer, has dis-
tributed to its roadmasters and section foremen a diagram
showing the correct super-elevation to be used on the out-
side rail for various speeds and curves. A description of
the diagram with the reproduction accompanying, is taken
from the Electric Railway Journal. The curves on the
diagram have been plotted from the accepted super-elevation
formula. The limits which the company considers are proper
for safe elevation and speed are shown by the irregular
heavy black line. The speed of cars and elevation of out-
side rail must be inside this line. Thus, on a 4-deg. curve
the track elevation, according to this diagram, should not
exceed 4% in. and the speed of the car should not

Volume 22-

exceed 40 m.p.h. On a 20-deg. curve the elevation should
not exceed 6 in. and the speed 21 m.p.h. For a 5o-de&
curve the figures are respectively 3 in. and 9 m.p.h. A noté
on the chart says' that where line poles are spaced 100 ft.
apart four times the number of poles passed in severlteen
seconds is about the speed of the car in miles per h"f’r'
The broken line designated as one-half the speed at Whi
cars would overturn on level track was computed by using
the super-elevation formula in transposed form.
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Diagram Showing Correct Super-Elevation to be used
the Outside Rail for Varicus Speeds and Curves:
: tely
Trackmen, as a rule, are unable to determine afcuﬁlit )
the degree of curve. They depend usually on their S
to compare by observation any given curve with o pas

known curvature.  Hence to the diagram informatlol;imine
been added by which the trackmen can dete

easily
the degree of any curve. At the upper part of the
at the ends of the lines representing the super—elevatw?ven'
each curve, the mid-ordinates for a 3o-ft. cord ar€ getef‘
These mid-ordinates are not wholly of assistance 1% " g
mining the degree of curve and in checking the swhel’
elevation, but are very valuable to check the curvature :
rails are being bent to sharp curves with a roller beﬁ. x ‘ail-

The outer rails of all curves on the Ohio Electi ion®
way are being elevated to conform to the super-€:° anew
given on the diagram, in general repair work and evef"‘l
track construction. The diagram has been in use fOF : i
years.
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ENAMEL PAINT FOR STEEL WORK- =
vt ';52)1“’
Messrs. Wailes, Dove & Company’s «pitumastic” gat®®

tion and enamels have been adopted for painting Pa‘naﬂ”
and structural steel work in connection with the b i#
esCH

Canal.  Messrs. Wailes, Dove & Co. are repr
Canada by Machau & Hebron, Montreal.
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THE UTILITY OF COKE OVEN TARS AS
ROAD MATERIALS.*

The rapidly increasing use in this country of refined
€0al tar in the treatment and construction of roads and the
fact that an immense quantity of coal tar will ultimately
Lecome available for this purpose through the installation
of by-product coke ovens make it highly desirable to obtain
Ccurate information as to the properties of coke-oven tars
Which are being produced at present.

While, in the manufacture of coal gas, the production
of tar is absolutely unavoidakle, this®is not true of the
Manufacture of coke for metallurgical purposes. There are
tWo genera] types of coke ovens in use at present, in one
of which no attempt is made to recover the volatile products
Of the coal. This is the oldest form of oven, known as the
“beehive,” and is extensively used in this country to-day.
Coke ovens in which the by-products are saved are now
USed to some extent in this country, and sooner or later will
}meUbtedly replace the old-style oven entirely, and thus
MCrease oyr output of tar enormously. With the develop-
ment of the road-tar industry, which promises to consume
Vast quantities of tar, and the necessity for refining such
tars before use, the general adoption of by-product ovens is
?n ¥ a matter of time. What this will mean in the increase
R tar production can be imagined from the fact that in
1998, out of a total of over 26,000,000 tons of coke produced
I coke ovens, only a little over 4,000,000 tons were obtained
oM by-product ovens. About 22,000,000 tons of coke were,
therefore, produced without recovery of the tar. As the
AVerage vield of coke per ton of coal was 66 per cent., this
! Woulq Tepresent the consumption of over 33,000,000 tons of
Cog], Upon the kasis of a yield of 10 gals. of tar per ton
it may be seen that over 330,000,000 gals. of tar
in 1908 which might have been saved. As the
al production of coal tar both from coke ovens and gas
Uses amounteq to about 101,000,000 gals., it is evident
at over three-fourths of our possible production of tar as
2be“DYOduct was lost during that year. At a valuation'of
® Cts. per gallon, this means a loss of over $8,000,000.
retco"iv;cmservative esti.mate, t}.ze tar lost.]each year 'i;romofn(t):;
maCadai'nC{r)i\: ovens is .sufﬁcmnt to build 9,000 miles

d 15 ft. wide.

of 'Coa],

Were lost
acm

pre In order t, determine the character of coke-oven tars at
n,ecsﬁlt being produced in the United States, it was first
ESsary ¢, obtain samples from all of the known plants.

WEreFrom a total of 31 manufacturc.rs to whom questions
Dory, submpted 30 replies were Teceived, but 4 of these re-
"4 their plants as not in operation. The remaining
ns‘:er:ished sampl(:s of their crude tar for examination and
r “Eipt(\d the questions in so far as they were able. Upon
of each sample the entire contents of the package

er, :
f < thGrough]_V mixed and a representative sample taken
Analysis.

T_he Statements relative to the maximum temperature
tw olch the coal ig brought during distillation indicate that
Nog oy the plants run below 970° C., that a total of 22 run
ang ', T 1,150° C., that ¢ sun from p5o° C. to TR TRO kT
Der;it;lrat 0“]}"5 run above 1,150° C. The maximum tem-
Cases : Of.ﬁnng the retorts is, however, reported in most
Whicy, ts €ing higher than the maximum temperature to
. € coal is brought.

oSy .

bard’A'h}jtraFted from a circular prepared by Prevost Hub-

hat o 'St U.S. Office of Public Roads, and issued by
ce,
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The maximum percentage of free carkbon reported is
from 16 to 24 per cent., but 17 manufacturers reported the
maximum' percentage of free carbon as being 12 per cent..
or under, and only 4 as 16 per cent. or over.

Analyses of the samples received were made, the work
consisting in determining the specific gravity, free carbon,
or'organic matter insoluble in c. p. carbon disulphide upon
a 15-minute digestion at room temperature, material soluble
in carbon disulphide, percentage of ash, and percentage of
different fractions obtained by distilling a 250 c. c. sample
in a 750 c. c. tabulated glass retort with the thermometer
so placed that the top of the bulb was level with the bottom
of the juncture of the stem and body of the retort.

The gravities of the samples examined range from 1138
to 1.214 and that the great majority are lower than 1.200.
This in itself indicates low percentages of free carbon. The
minimum percentage of free carbon was 2.73, the maximum
16.80, and the average for the 26 samples 8.38. Eighteen
samples contained less than 10 per cent. of free carbon and
8 more than 10 per cent. About two-thirds of these pro-
ducts might, therefore, be considered as low-carbon tars and
the other third as medium-carbon tars. The amount of ash
in no case ‘exceeded 0.16 per cent., and in most cases it was
practically nil. ~ This is, of course, also true of practically
all gas-house coal tars. The percentage of water present
varied from a trace to 10.1 per cent. By volume, but in only
3 instances did it exceed 5 per cent. It is of interest to
note that 14 of the pitch residues, remaining after distilla-
tion had been carried to 315° C., were either soft or plastic
—a condition which has seldom been noticed by the author
in the distillation of gas-house coal tars. The amount of
solids which crystalized or precipitated out of the different
fractions was found to vary greatly.,

Results were also calculated upon a water-free basis—
i.e.,, the percentages are expressed in terms of the actual
tar exclusive of water, Considering these products accord-
ing to type, the tar produced by the Koppers ovens contain-
ed the lowest percentage of free carbon, the Semet-Solvay
tars the next lowest, the United Otto next, the Otto Hoffman
next, and the mixed tar from the United Otto and Rothberg
ovens_contained the highest percentage of free carbon. For
the sake of comparison the minimum, maximum, and aver-
age percentages of free carbon for each of these types are
shown in Table I.

Table l.—Perceniage of Free Carbon In Coke-Oven Tars.
(Water-free basis.)

Percentage of free carbon.

Type of oven. Minimum. Maximum. Average.

.%o o) o (0 o SRS e el 2.81 3.05 3.38
DEMEL=-SOIVAY | | vil) is o msinions 4.04 0.00 6.74
nited SOOI it i s L) 12.55 0.00
OttosMoffiian: 55 Ll iahsih 8.62 14.69 1.216
Otto Hoffman and United

Otto: (romxed )« o /o dba alh 250 11.51 13.52 12.51
United Otto and Rothberg

6o b o) SRR A O S T DM 17.17 17.17 17.17

The percentages ot various. fractions for the different
types of tars overlap to such an extent that no detailed%-
parison will be made.. The maximum, minimum, and aver-
age total distillates to 315° C. for the different types are,
however, given in Table II.
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Table 1l.—Percentage by Volume of Total Distillate to 315°
C. in Coke-Oven Tars.

(Water-free basis.)

Percentage by volume.

Type of oven. Minimum. Maximum. Average.

KOPDEIS  ‘wuoesesssanenonons 30.5 36.0 33.3
Semet-Solvay  ce.c..eeeeeen 22.6 40.8 20.9
Tinited! (Ot st ocns s vmioin s 25.6 38.5 32.6
@itor Hoffman . oo sienis suies s 25.3 43.6 36.0
Otto Hoffman and United

Ottol (mixed) “. ... s 10.9 32.1 26.0
United Otto and Rbothberg

(157500 7o § | A PR St S e 26.9 26.9 26.9

From this table it is evident that wide variations exist
in the relation of total distillate to pitch residue in the’ coke-
oven tars produced in this country, and this is even true of
d'fferent tars produced by the same type of oven.

Straight coal-tar road binders or refined coal tars are
" usually manufactured by subjecting the crude material  to
a process of distillation with or without steam or air agita-
tion. Distillation is carried to the point at -which the
res’duum remaining in the still has obtained the desired con-
sitency at normal temperatures, and this involves the re-
moval of certain of the more volatile oils present in the
crude material.  For use in construction work a soft and
almost fluid pitch is often produced, and the consistency of
this pitch is controlled by means of a melting point of float
test.  When the crude: tar runs abnormally high in free
carbon, it is sometimes mixed with crude water-gas tar be-
fore distillation. = Water-gas tar contains a very low per-
centage of free carbon, and by properly proportioning the
two a product is obtained, upon distillation, which does not
carry more than the maximum limit of free carbon set by
manufacturers.  What the maximum limit should be ‘is a
much mooted question among those who have given thought
to this matter. The governing considerations are: (1) What
is the most economical limit from the standpoint of manu-
facture? and (2) What is the proper limit with regard to
the utilization of the product as a Toad material? For a
number of reasons, which it is unnecessary to mention in
this circular, an excessively high-carbon tar is difficult to
c'still properly and, with other things equal, the lower the
pe-centage of carbon the easier and shorter the distilling
p-ocess. From this standpoint, therefore, by-product coke-
oven tars are well adapted to the manufacture of road
tinders. Moreover, because of their low percentage of free
carbon, they may be employed in a manner similar to
water-gas tars, when it is desired to utilize a crude high-
carbon tar in the production of a medium-carbon tar road
binder.

In an ordinary road tar for use in construction work
where free carbon is present to the extent of akout 20 per
cent., the proportion of total distillate, below 315° C., to
pitch residue is approximately 1 to 4. Where this relation
exists the pitch residue is hard and brittle. A residue which
.is soft or plastic is to be preferred, as it would indicate
longer life during. service, and. where such a residue is
present the proportion of distillate would naturally be lower
for a given consistency, as the distillates may be considered
as fluxes for the residues.

In conclusion it may be said that indications point
strongly to the fact that by-product coke ovens will eventu-
ally play a most important part in the road-material indus-
try. The future demand for economical bituminous road
oi~ders in the United States will undoubtedly exceed the
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supply, and this in spite of the natural increase in petrol-
eum and asphalt Toad binders. If such is the case, the
present loss of enormous quantities of tar, to say nothing
of gas and ammonia, because of the use of beehive ovens,
1s a matter worthy of the utmost consideration on the part
of all who are interested in the conservation of our Tr€-
sources.

—————————

WIND PRESSURE.

The report of the National Physical Laboratory, Lond?n’
presented at the meeting of the General Board, contalds
particulars of the work carried out last year, and of work
it is proposed to undertake during the current year. Df-
Stanton, in the Engineering Department, has continued his
study of the lateral variation in the pressure of the wind at
any instant over an area of considerable extent, by means
of the comparison of the mean pressure record of Dines
tubes connected in parallel with the corresponding recor
of a single tube. Six pressure tubes, 6o ft. above the
ground, and 7o ft. apart from each other, were linked 410
to a recorder so constructed that the movement of the maX!”
mum index was proportional to the arithmetical mean ©
the pressures in the tubes. Another precisely similar 1€
corder was connected to a cluster of six pressure tube€s
which was so arranged on one of the towers that the S*
orifices were enclosed in an area of less than 2 sq. ft. Tl_le
assumption made was that at any instant the pressure 1
each tube of the cluster was the same, so that a compariso?
of the maximum readings of the two recorders during 2By
interval of time gave the ratio of the maximum pressure &
tained at the position of the cluster to the maximum averag®
pressure attained at the six distributed positions. Ko
this work it was necessary to erect four auxiliary steel
towers, each 6o ft. high, which were placed between the
existing towers. Each of the 12 Dines tubes was connecte
by a pair of 36-inch lead pipes 250 feet long to the recorders
in the observation hut. During the last three months ©
last year there were several favorable opportunities for ﬂ}ak'
ing observations, and it is now considered that su{’ﬁcl'ent
data have been obtained to enable a prediction of the Wi
pressure over an area of several thousand square feet to be
made from observations at a single point in the area. Ther®
remains the investigation of the effect of the more O 1?55
exposed nature of the site on the lateral variation of Wi
force, and for this purpose it will be necessary to catry out
similar experiments elsewhere. By the kindness of Sir JO 3
Wolfe Barry, permission has been received from the Bridg®
House Estates Commissioners to make observations on ¢ :
Tower Bridge.

R S S——

CANADA AS A CHEMICAL PRODUCING CENTRE'

The importance of the chemical industries ©of t,hl:
country and the opportunity for the growth of their fopel.g
business has been recently exemplified by a report Whlce
states that negotiations have been entered into betweem tlfs
British War Office and a large chemical manufactory in,thl
country for the supply of acetone for ammunition eXPloswes'
Acetone is a by-product in the distillation of wood fof
manufacture of charcoal and wood alcohol.”

It is proposed to use the substance as a binder f
dite, which is composed of nitro-glycerine, in a %
manner to the use of kieselguhr, a porous earth that is
as a kinder for dynamite,

or €O¥

imilal
us




April 25, 1912.

The Canadian Engineer

ESTABLISHED 1893.

Clvyy, ISSUED WEEKLY in the interests of the
* MECHANICAL, STRUCTURAL, ELECTRICAL, MARINE AND
MINING ENGINEER, THE SURVEYOR, THE
MANUFACTURER, AND THE
CONTRACTOR.

Managing Directors James J. SALMOND.
Managing Editort T. H. Hocs, B.A.Sc.
Advertising Managers A. E. JENNINGS.

Present Terms of Subscription, payable in advance
Postpaid to any address initheyPostall Union:
sg“ Year Six Months Three Months
A +00 (12s.) $1.75 (7s) $1.00 (4s)
Opi Y
cogil:s Antedating This Issue by More Than One Month, 25 Cents Each.
S Antedating This Issue by More Than Six Months, 80 Cents Each.
ADVERTISING RATES ON APPLICATION.

HER
Tgeg,‘FHCE! 62 Church_Street, and Court Street, Toronto, Ont.
Menty One Main 7404 and 74085, branch exchange connecting all depart-

Ontp,
cora, Office 1 B33, Board of tTrade Building. T. C Allum, Editorial
Sentative, Phone M. 1001.

nnj
Goog;Offlees Room 820, Union Bank Building. Phone M. 2914. G. W.
'~°nu » Business and Editorial Representative.
o

I ."ROHle.. Grand Trunk Building, Cockspur Street, Trafalgar Square.

527 ce'n&:gugher. Business and Editorial Representative. Telephone
ddreg,

s

vefythi:n Communications to the Company and not to individuals.

Editor? affecting the .editorial department should be directed to the

© Cangg; 1y

in m‘}g"ln Engineer absorbed The Canadian Cement and Concrete Review

NOTICE TO ADVERTISERS)

Chap,
t’:furg thEees of advertisement copy should reach the Head Office two weeks
bﬂhtted foate of publication, except in cases where proofs are to be
' '0r wWhich the necessary extra time should be allowed.,

*int,
®d at the Office of The Monetary Times Printing Company,

Limited, Toronto, Canada.
\

Vol 2

G ORONTO, CANADA, APRIL 25, 1912. No. 17.
\
Editorial CONTENTS OF THIS ISSUE.
ik L PAGE
Inhe e SRS A M RS R 575

CreaSed : »
C Water for the Chicago Drainage Canal.. 575
hCrete Pavements

e ek e ) g 576
ag‘;‘g Articles ;
Qpﬁic("lrand Trunk! Pacific " Railway: s v o celvenodsnss 561
IECtra] Stermination:of | SEYEss i il Vel e tie s e 563
en? Ytic Sewage Treatmeat ............ o by 564
The C Improvements in Railroad Track Laying... 566
reparonstruction of Wood Block Pavements ...... 568
otes €d Concrete CUrbing ......ceceeeeeseenens 568
ia On Structural Steel Designs .......c.ceeees 560
The 5-2m for Super-Elevation of Rail ............. 572
New tility of Coke Oven Tars as Road Materials 573
Timp, S P o )« S SR g SRR S 577
Pupjie -Xpansion in Flumes; Causes and Remedies 578
racfc Utilities in EdmMONLON  «v..v.evesrnsnnnnss 570
Portl;:cal Foresiry for Waterworks .............. 580
The Dnd_Regrade ODETALIONT oo s R e s 581
Water €Sign and Manufacture of Concrete Piles.... 582
Engin Meters for Reducing Water Waste ......... 583
Me: S R D O L N Bt L 584
ta
Tl]iurgical Comment :
The E?}‘rbOIlization O CoRl o i ins byl i 586
Per orrect- of Various Substances on the Rate of
Co ;?Dal Osion of Iron by Sulphuric Acid .......... 588
1n, R R R L T 501
Enmnagfeetmgs 502

THE CANADIAN ENGINEER

w
3
w

THE COST OF FIRE.

The fire losses in Canada for the first three months
of the current year total $6,904,217, an average of
$2,301,405 per month. This is equal to a daily loss of
$76,310. In other words, $3,179 worth of property has
been burned every hour since the new year dawned, or
$53 every minute. This is an appalling fire loss, and
little is being done to check such extravagant waste 'of
capital.

The National Board of Fire Underwriters of the
United States, continuing its plan of education on the
need of better protection, issued an exhaustive classifica-
tion of fire losses in 1909, showing why the insurance
companies are forced to ask higher rates in America
than in Europe, and why rates in America itself neces-
sarily vary. Taking thirty of the largest cities of the
United States, the per capita loss in 1909 was shown
to vary from $1.36 in St. Louis to $4.55 in Kansas City.
Higher per capita loss was shown in some of the smaller
centres, like the city of Racine, where it ran to $24.29.
The total annual fire loss is estimated at $200,000,000,
and fire specialists go so far as to assert that $1350,-
000,000 of this is waste from negligence or lack of pre-
cautions. The table of comparisons drawn up by the
underwriters from consular returns in 1905, the only
recent year in which statistics of the kind were gathered
in Europe, showed an average loss of 61 cents per capita
for thirty European cities as against $3.10 for 252
American cities. Taking the number of fires to each
1,000 of population here and in Europe, it was found to
be 4.05 in the United States against .86 in.Europe.

The annual average losses for six nations in Europe
were compiled from records of varying years and years
grouped, with this result:—

Loss per

Annual capita.

Country. fire loss. Cents.
AUBTTTA S fietntd ol Sr, TR $ 7,601,389 29
Penmarks & it soie e ke 660,924 26
HEAN0e T L LRy ISR 11,699,275 30
GEEMANY N o<t saeiahrsies s 27,655,600 49
051 AP A SRR e 4,112,728 12
Switzerland i i i Gale ve e 999,364 30

Or an average loss per capita of 33 cents.

The fire loss per capita in the Dominion last year
was $3.02.

In Berlin, where the losses amount annually to less
than those of one moderately large fire in the United
States, the excellent conditions are due to the attention
paid to the methods of construction. Building police have
authority to compel the use of iron and steel girders,
fireproof stairways and roofing, heavy fireproof ceil-
ings, and all details that may diminish the risk of con-
flagration.

Canada cannot claim to be making untrammeled
progress until its fire record has been improved con-
siderably.

————-—-

INCREASED WATER FOR THE CHICAGO
DRAINAGE CANAL.

The Board of Trustees of the Chicago Sanitary Dis-
trict have recently applied for a permit to increase the
diversion of water from Lake Michigan, and, amongst
many others, the Commission of Conservation of Canada
protested strongly against such action. The Chicago
drainage canal is now taking 4,167 cubic feet per
second, and the request of the trustees was  that. this
should be increased to 10,000 cubic feet per second. The
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Commission of Conservation have issued a pamphlet em-
bodying their protest, which was presented at Wash-
ington on March 27th. The reasons given why no in-
crease should be made in the amount now allowed are
interesting, and deserve wide publicity. Among other
things, the statement is made that the drainage canal
has already cost $62,000,000. Its advocates have in-
sisted that there was no other feasible method of treating
Chicago’s sewage.

It is pretty clearly understood at the present time
that the dilution method of disposing of sewage, as prac-
tised by Chicago, has proved a failure, for already the

canal has silted up from deposits of slush, and this must

be removed by dredging. Already ill effects are notice-
able on the Great Lakes from the present diversion, for
reports of the United States engineers show a drop of
four inches in the lake’s levels due to the canal. While
it is undoubtedly true that controlling works at the foot
of Lake Erie would preserve the mean level of the lakes,
it is easily seen that the River St. Lawrence would suffer,
since the -water passing down the canal would be ab-
stracted from the river.

There seems no good reason why the request of
Chicago should be granted. In fact, there is every reason
why it should not be granted. A great number of cities
in Europe are purifying their sewage. Many cities and
municipalities in the United States and Canada are doing
likewise.- Methods of sewage disposal have arrived at
the stage where it is quite possible to secure a high
degree of purification with a reasonable expenditure of
money. The city of Chicago, therefore, should be com-
pelled to treat their sewage so that the present canal will
be able to take care of the effluent.

B —
CONCRETE PAVEMENTS.

The interest in concrete pavements at the present
time appears to be considerable. During 19710, in the
United States, about 700,000 square yards were laid.
Last year figures recently compiled show that about five
times that amount, or approximately 3,000,005 square
yards, were laid throughout the country. In Canada
it is hard to say how much has been constructed the
last two years. However, the amount has been com-
paratively small compared with the above. There ap-
pears to be little uniformity as to methods of con-
struction, but this, however, will be adjusted as more
pavement is laid and publicity given to the methods
used. There are indications even now of standardization
of certain of the methods. The main objectirns or diffi-
culties with concrete pavements appear to be the white
glare of the surface, dust, and lack of resiliency. The
question of joints, both transversal and longitudinal, is
not adequately settled, and there is discussion as to the
use of one or two layers or coats in the construction of
the pavement. Some engineers are using lamp-black,
or a coloring matter, mixed with the cement, to tone
down the concrete and give a grey color pleasing to the
eye, and they claim good results, although there appears
to be some little difficulty in securing an even color.

Expansion joints are the source of differences of
opinion. Most engineers appear to favor the use of trans-
verse expansion joints at intervals of about twenty feet,
although a few use no expansion joints whatever. If it
were possible to get along without transverse joints and
preserve the pavement from cracks and breaks, it would
undoubtedly be better, for the edges of these joints
appear to be productive of much trouble., The corners
soon chip off, and the continuous passing of vehicles
gradually forms an unsightly depression. Where pave-
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ments have been laid, in some cities, the edges of €
joints are protected with steel angles in order to preve?
these depressions. It is an open question, however, 4
to the advantage to be gained by this. If transvers®
joints are employed, the best method would seem to q
the use of a very narrow strip of soft wood, which cotl
be withdrawn and the joint filled with bitumen or tar.
Longitudinal joints appear to hbe used, more ¢
account of construction reasons. By the use of a 1088
tudinal joint down the centre of the pavement it is mU® f
easier to screed and finish the surface; the difficulty &
screeding the full width of street is manifest. The
joints, however, are open to serious question, as they
would appear to invite the formation of ruts. ;
The use of one or two layers or coats in the laying
of the pavement is open to discussion. With the 1-15‘5,0Il
one course, the entire pavement is laid in one opel‘ano'
and with one mixture. The surface is formed by t‘?m%)
ing and troweling, forming a coating comparat“’ey
smooth on the top. The two-coat method seems @
the most in favor, and, providing careful methods 12;5'
used in construction, will undoubtedly give good rest
The bottom coat is a leaner mixture than the top, the 1o
coat being made of about an inch and a half, or twO'mo
wearing surface. To secure good results with this meth?
the two mixtures must be laid almost simultaneousty
order that the materials may bond. ent
There has been a good deal of concrete pa"em.cf1
laid in the United States and a little in Canada, V,Vhlu
has been covered with a thin coating of bitummgﬂe
material, applied hot, and sprinkled with a layer 'Of st
gravel or stone screenings. The result of recent.mveity’
gations by Professor Smith, of Michigan Umverf; is
shows that the expansion and contraction of Concre;eat
due, not, as commonly supposed, to the effects 0% g
and cold, but rather to alternate wetting and drying®
this be true, it would be logical to assume that the al?;te
cation of a waterproof coating to the surface of cO%°
pavement would save the use of expansion joints- of
As concrete can be laid more cheaply than any © of
type of permanent pavement, since it forms the P& wide
all permanent pavements, there appears to be @ b it
future for its use. By the provision of a higher cflll int0
may be used temporarily and afterwards converte ave’
a brick or asphalt pavement, the original concrete P
ment furnishing the base of the new pavement.

e

EDITORIAL COMMENT.

ere
In all the talk of heroism shown by the Passfr;igght
on board the Titanic, most people seem to have los? owed
of one part of the crew who, above all otherS o?
magnificent qualities of courage. Of the ?ﬂgm hel’
board ship, not one was saved, all remaining &
posts below deck until the vessel sank.

W % N AR
The annual report of the Interstate Com™

S

-

o
erce Cthat

mission of the United States, just issued, Sho‘:is; nts
there has been an increase in the number 0 delii be ac;
due to defective track much greater than WO! jume ?
counted for by the increase in mileage an Ve of it

traffic. The report states that the constructio” ;)easiﬂg
and locomotives is tending towards an ever! !
standard of dimensions without a Pf°P°rt'°nab:ffair5 t,’i
ment of track condition. This is a state O . ., att€
which the railway engineer must devote immed]lling ;
tion. There is no doubt that the weight of ater rat
and the speed of trains have increased in 2 gf‘:l

than the improvement in rail design and rod
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A NEW GAS-ELECTRIC CAR. heads which are thoroughly water jacketed and are secured

—— by four large studs tapped directly into the crank case. The

The management of the Canadian Northern Railway cylinders are provided with auxiliary exhaust ports which
Iave Tecently introduced on their lines a self-propelled car are uncovered by the piston at a point near the bottom of

%’:: :ids fz}ir to solve the problelin of
eduction on the branch lines.

eateurCar presents' many interesting

eingeihto the engineer, not'tl}e least

Bropep; € method of transmitting the

A mg'power to the wheels and
Derating cost.

n :
general appearance the car 'is

i
litx?:a; to the palace.types, u§e‘d be- : : i —
hanicalsteam locomotlve, but its me- ".!.!Zln\.‘;"‘;r—.n.\ .
greatly dn;onstructron, of course, s ”| i

erent, In the front portion ¥y ~l

cOn::iene‘Cdar illustrated in Fig‘u.re Ly S ] ==
Sistg 53 the‘po“'er.plant which con-
4’CYC1e 7an c1ght-cy11nderf Y50 T.psm.}
type d,i 200 h'p. gas. engine of the V
Gm‘éoltreq connected to an eight-pole,
generat’or COmmutating pole, electric
generato = The magnet frame of the
of ¢ e; Is bolted directly to the end
81ne frame, and the outhoard

S o .

a threg IS ring oiled and contained in
; e~ 3 :

is o drm bracket, The engine base

C ; ; : i
3 aISt Iron and is provided with
0 ;
ths 3 b €S fitted with clamp covers for
ecti ’ ¥
h Ction of the main bearings, etc.

ang thore of the cylinder is 8 inches
€ Stroke 1o inches. The ex-
o v Fig. 1.—View of Car.
i
52\: / //]/// / g the stroke, allowing the major portion of the hot gas to
el 7 / / / pass out through a water-cooled valve. ,
40\\ 4 / 7V All the valves .are opergted by two cam.shafts actuated
k| // / by a single reduc?ron gearing fro-xp the main crank Sh{ift;
sal || el % one cam shaft being located on either 51(1}3 of the engine.
| \@@/\é’@@é’ Q«:’L«Q’Q 'I.‘he pistons ar.e 01.’ the trunk typ(? fitted with five cast iron
0| § Q Q@ S VQ/")Q rmgs. The lighting of.the caf is not dependent ux?on .the
™~ ’f main generator, a combined air compressor and lighting
36\\ dynamo being included in the equipment for that purpose.
Pl / The air compressor provides an initial charge for starting
L [~ / the main engine. This compressor has a displacement of
o 45 cubic feet of free air per minute, and the lighting gen-
§. ~_| erator has an output of 1% kilowatts at 125 volts. A cen-
§?8\\ trifugal governor is provided to insure a constant speed from
,} I~ the engine, of 600 r.p.m.
§?4\\ 5 The forward truck of the car is provided with two
| standard- 60o-volt railway motors; these are of box framed,
?o\‘ ) oil-lubricated, commutating pole type, and are mounted
1\1: directly on the axles, and equipped with standard gears and
61 e} gear cases.
\: ‘ The electrical control of these motors differs to a con-
/2\\ N PR AT siderable extent from the method f?mploycd on an ordTnfary
\‘ i Standard GasElectric Motor Cars) street car. By means of a special C.ontroller the driving
8 e motors are placed progressively in series and parallel; the
\‘\ e voltage is governed by varying the strength of the generator
T~ field. This is accomplished by the movement of a single
1\\ 40 Py - handle on the controller box. Separate handles are provided
o\\ \\\\\\\ — ™ Lot for reversing the car and for throttling the engine,
0 > -y er. S The car provides seating capacity for about seventy-
o R R TI l I l five persons when the seats are arranged in a similar order
hau“ po””dJﬂg‘bﬂz)Qra/n‘;z:/szﬁe w» 3 40 to that of a steam railway carriage, arl‘d v&a;}:)mg by the
the 4 an in]et General F,lectn.c Company, at‘Schnefm 43 e Canadian
Pary ) Valves, the air starting check valves and General Electric, however, will build these cars for the

s X : . ¥
are mounted in dome shaped cylinder Canadian market.
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This car was recently given one or two practical work-
ing tests on the lines of the Canadian Northern Railway.
The first trip was made from Toronto to Richmond Hill
and the car was under the personal supervision of import-
ant officials of this railway. A second and longer trip was
made on the following day; the line of travel was from To-
ronto to Trenton, a distance of 115 miles.  During the
latter trip about fifty gallons of gasoline were consumed and
the operating expenses were about 18 cents per car mile.

At times this car reached a speed of 50 miles per hour,
but it is declared by the manufacturers that under extra-
ordinary conditions of roadbed the car can attain a speed of
75 miles per hour.

Owing to the success of this car it is probable that it
will be the forerunner of others of a similar type.

— > ———

TIMBER EXPANSION IN FLUMES; CAUSES AND
REMEDIES.

—

By GCodfrey sperling.®

Several well-defined cases showing longitudinal ex-
pansion of timber occurred in flumes constructed during
the year 1910 by the Centerville Mining & Milling Co., in
Boise basin, Idaho. These flumes were built by contractors
who had erected many similar structures in these placer-
mining districts and it is particularly interesting that those
built by the Centerville Co. were the. first recalled wherein
the expansion in a direction parallel to the grain was so
marked as to be measurable and productive of such large
stresses as to be more or less directly traceable to the failure
of the higher portion of a long flume.

Experiments by the Forest Service at its various timber-
testing stations indicate that the shrinkage of wood in a
direction parallel to the grain is very small, and seems to
be considered negligible. F. Roth writes: (Timber For-
estry, Bulletin No. 10) “Since only an insignificant longi-
‘tudinal shrinkage takes place (being commonly less than
o.1 in. per 100), the change in volume in drying is about
equal to the sum of the radial and tangential shrinkage.”’
That the shrinkage was appreciable in certain species of
western soft woods has been brought to the writer’s atten-
tion at various times by timber constructors. The cases
referred to here, however, are the most marked and measur-
able expansion rather than shrinkage was here manifested.

A smaller straight flume 800 ft. in length showed an
expansion of 0.75 ft., as measured from the movement of
the mud sills at both ends, to which the last length of flume
boards were spiked. This gives 0.083 per cent. expansion.

The timber for the flume box was logged and sawed
during the months of July and August, 1910, from mature
western yellow pine, and piled with drying strips in the sun.
The timber selected was reasonably free from knots and
sap-wood and contained little pitch wood. The flume was
built about September r; rains occurred in October and
heavy snow fall, thawing and freezing, drying and soaking
alternated during the winter until water was turned into
the flume April 1. The expansion was measured after water
had been in the flume one week and did not change appreci-
ably thereafter,

The boards in the flume box were laid while dry, longi-
tudinally, fitting tightly, end to end, and it can be assumed
that the measured expansion very nearly represents that due
to soaking and resoaking from air-seasoned condition to
the saturation point. Had there been no opposing force to
the free expansion of the timber, the measured expansion
would represent the sum of expansion due to soaking and

* Transactions American Metallurgical. Society.

’
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the thermal. expansion. The latter at an average daily
variation of the atmospheric temperature of 30 degrees =
would amount to about o.r ft. in 800 ft. of pine timbe"
Since the daily variation of temperature of the flume timbe
was about the same as that of the water which was ne.arly
constant through the day, the thermal expansion can
neglected.

One of the forces opposing the free expansion of t
flume was the resistance of the mud sills at either end 8
in firm soil about 2 ft. below the surface of the grous®
with a retaining power of about 2 tons per sq. ft.; this
would create a compressive stress in the flume box of ab.out
75 lbs. per sq. in. Another opposing force was the resis”
ance to longitudinal movement offered by the flume ben'tlss‘
These were built of square, sawed timbers, set on ?ll
without anchors and without longitudinal diagonal bracl.ng'
On these bents the flume box was spiked. After exPanswn'
these bents, near the ends of the flume, leaned towar
flume ends visibly. These bents offered perhaps less .1;15
sistance to the expansion than that offered by the mu '5_1g
at either end. The total force generated by the expand.lnly
wood it is impossible to ascertain closely. It was certal?”
greater than the sum of these two opposing forces and col:t
tinued to increase up to the saturation point. If we affe
an analogy between the compressive stresses genera.te
a block of wood with its ends held fixed, and tendmgdc,
expand, due to added moisture, to a block of wood uP 4

03
compression, we can assume that the attempted deforﬂ‘d'

tion due to moisture is proportional to unit stress gener? oct
Taking 1,060,000 as the elastic modulas (Tremann, «Eft
of Moisture on Wood,”” Forestry Bulletin No. 70) fo
>
soaked pine wood, ——— = 1,060,000.
0.00083
sq. in., this would represent the maximum unit compré
stress due to resoaking to the saturation point.
The main flume, 4,700 ft. long, was built du
tember, 1910, of similar material to the small flume- wo
was also subjected to the same exposure and water
turned. in at the same time. ¢his
The movement of the mud sills at either end © i
flume did not appear more marked than that of th? o1 18
flume. Being built partly in curves, the compressiv® e
in the flume box due to soaking had the effect of 1ifting o5
inner posts of bents on curves and actually did lift e
posts from the sills on curves of the lower part of the 1'1ti0“
Bents as high as 36 ft. were observed in that cond‘s.
carrying the entire load on the outer posts of the ben-t nts
The dead load per bent of 16 ft. calculated from™ We;gthe
takem from dimensions of the flume was 3,600 1bS- ans b 8
live load of 10 second ft., the capacity of the flume w'lé ft.
cross-sectional area of 2.67 sq. ft., or 2,665 lbs. per
bent. The total dead and live load was 6,265 1bs- or @
The distance from centre of bent to foot of POSt | the

he
et

S = 870 108 pef

g5iv°

Ting 5 e‘;

36-ft. bent was 8.5 ft. Then by resolution let P equale‘vel-
radial force acting at each bent at the flume box
: 62635 x 8.5 ot of
P=——— — 1,480 Ibs. sufficient to lift innef ve
36
a 36-ft. bent. : the

s ¥ t.
The tadius of the curve at this point was 425 * gecc
central angle for a 16-ft. bent was 2° 10/, tangentid Aum®
tion was 1° 5’; therefore, the compressive stress in

box necessary to create this force P is S =
1480 lbs.

= 78,200 lbs.
.0184 : :
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The cross sectional area of the flume box is 8o sq. ins.,
e 0g a unit compressive. stress of g?o 1bs. per sq. in., oT
fly Per cen.t. of the wunit stress arrived at in th.e smaller,
ac:;le: and is, therefore, in close agreement th.erew1th. The
al stress in the flume box, allowing for resistance caused
Qi);hthe b.ents which had no longitudinal diagoqal bracing
er., did not likely exceed 1,100 lbs. per sq. in.  Some
eitlc.‘nernig’ but no Tupture was observed in the flume box of
arge or small flume.
OHgTéle relgtive small expansion noted at tl_le ends of this
Ume is accounted for as being thrown into the curves.
6 dDPears here that the stresses generated by expanding
or sfl,d due to moi§ture approximate those created in tim-
€r compression.

givj

the 'CI(‘)]:;‘ ﬂumgs were bui}t for p.lacenmining purposes where
Wity h.Daratxvely short life required and the lower first cost
juStiﬁe:igher maintenance \va:s an ECODOII:IY and therefore
ere o t}_le type of construction used. While these fea.tures
amiy tained, criticism might be “.‘adff of t'he details of
i g wg used. For instance, no 1‘<.)ng1tu‘d1na1 diagonal brac-
beng tis employed—only longitudinal ties and struts from
sight) thbent were.used.‘ In the latter (ap.p.arently an over-
of the h'ey were discontinued at one bent JOlnF near the end
¢ oyt 1ghest part of tl.le ﬂume.. It' was at this point where
anq aller Post buckled in the direction of the missing strut
4 di:hel}omts on same level buckled and failed in the
€ction, wrecking about 8oo ft. of flume from 6o to
high. The upper joints of bents, with flume box,

nf:ld vertically and were pushed from 6 to 8 ft. into the

5
d]‘gpp
Erou
CausIt dbpears then that the wrecking of the flume was
mﬂkingpnman]y by the expansion of the wood box due to
_ The maximum forces possible from that source
ign, lng.an-d fai.lurc occurred at the. weak poir}t.in the
exDaHsio hls-experlence shows that suitable prf)v1s1on for
With en of timber should be made where expansion parallel
o 8rain might be of material effect. More data on
Wooq W(J)e‘it of longitudinal expansion of various species of
Come i I:hd be .Of help to engineers; nothing definite having
€ Writer’s attention.
Bine,, © WTiter is indebted to Walter C. Locke, civil en-
F fhe ;f Boise, Idaho, who had charge of the rebuilding
c"Ilcerninr‘QCked portion of the flume, the most of the data
ansg; thf.f .ﬂumes above described. In the rebuilding,
Wag sed o0 joint allowing 6 ins. of longitudinal movement
Mch Wa at the ends of curves, also a space of one-half
S left between the ends of boards in the flume boxes.

W
e ac¢
deS

——— A

PUBLIC_ UTILITIES IN EDMONTON.

appea:X:nFebruary report of these utilities presents a better
ments, €€ than that of January for the same civic depart-
;’f Borag, municipal telephone system showed a surplus
g’ll i;tl. The telephone rentals amounted to $7,417.6e;
an _t;nce tolls, $3.10; rental of buildings, $95, and
2 est,‘$119.o7, making a total of $7,634.77, and less

360, ~o, "Dich amounted to $274.54, the revenue totalled
De;-ati()n € maintenance expenditure amounted to $1,300.80;
making > $2’496-09, and interest and redemption, $2,650.44,
%enditura tota] expenditure of $6,447.42. Deducting the ex-
Uriy Iom the revenue, a net surplus of $912.81 is shown.
r:::uary there were 109 services installed, and t'he
B . ’Der ’phone was $2.06, .and the cost and main-
er é)rlll:ne $1.80, thus leaving a net revenue of 26
refrg“zlerwmks department showed a surplus of $450.45.
s less discounts amounting to $1,233.43, was
he total expenditure for the month amounted
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to $13,888.98, which included a pumping plant charge of
$6,373.78; operating and administration, $1,400; mainten-
ance, $1,065.53; and interest and redemption, $4,249.47.
The capital expenditure for the month amounted to $14,-
307.75, leaving a balance of capital account of $253,108.12.

The water pumped through the distribution system was
00,083,240 gallons, at a cost for pumping of 6.42 cents per
1,000 gallons. The revenue for sale of water was $9,527.48,
and for frontage tax and miscellaneous $4,820.95, giving a
total revenue per 1,000 gallons Of 14.51 cents. There were
40,500,000 gallons of water supplied through meters and
58,583,240 supplied otherwise. The revenue from metered
services amounted to $4,775.04, and unmetered services
$4,751.54. The sum of $15,106.44 Tepresents the month’s
profits from the operation of the electric light department.
The total revenue for the month was $31,103.25, after dis-
counts amounting to $1,120.82 had been deducted. The ex-
penditure in this department amounted to $17,117.63.

The capital expenditure in the engineering department
amounted to $819.85, and the capital expenditure on con-
struction $52,108.57. The sum of $5,883.58 was expended
on maintenance of boulevards, bridges, and sidewalks and
sewers. The operating expenses amounted to $317.18, and
the administration $3,166.42. The sum of $580.49 was net-
ted from sundry items.

There were 6,057 tons of coal used at the power plant;
the electric power plant boiler consumed 4,512 tons; pump-
ing plants, 493; gas power plant, 383; and stocked, 1,560.
The cost of alternating current amounted to $15,007.29, and
the total output of alternating current was 544,330 kw.h. at
2.76 cents per kw.h. The gas plant alternating current cost
$3,008.78. The direct current, steam driven, cost $5,005.73,
covering a total output of 199,400 kw.h. at a cost of 3
cents per kw.h. The water pumping plant was supplied
with $8,634.51 worth of power, which cOvers 119,424,310
imperial gallons pumped at a cost of 7.23 cents per 1,000
gallons. The total power-house expenses amounted to
$28,231.22 on the north side, and $3,613.31 on the south
side.

Al]l these foregoing departments were operated on a
paying system; such was not the case with the street rail-
way, as an examination of the following will show.

The total revenue for the month was $26,033.76, which
amount is made up as follows: Passenger Teceipts, $25,-
101.03; special cars, $207.75; hauling freight cars, $123,
and advertising, $315.26.

The expenditure amounted to $28,111.67, out of which
there was $3,027.32 expended on maintenance, $10,854 on
operation, $8,856.93 for power charges, and $s5,372.54 for
capital charges. The total car mileage for the month
amounted to 86,342.33 miles.

The deficit came to $2,077.91.

—

TOUR OF BRITISH ENGINEERS.

A party of engineers and engineering students from the
universities, polytechnics and great works throughout Great
Britain have left England on a tour of the United States
and Canada. Landing at Quebec, they will cross the con-
tinent to Vancouver. They will then make their way through
Washington, Oregon, and California, will visit all the chief
attractions of the Southwest and return east through
Colorado and the middle west, ending the tour with visits
to New York, Washington and Boston.

The great railways, bridges, tunnels, steel works and
latest buildings will all receive attention from the en-
gineers, while other experts will examine financial and
banking arrangements,
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PRACTICAL FORESTRY FOR WATERWORKS.*

Most of the land on the protective areas which you con-
trol may be classed as agricultural land, brush land, sprout
land, woodland, marsh land, and newly made land.

I believe most of you do not favor agriculture on your
lands, as the plowed land is apt to be badly washed in the
spring of the year. The snow, and the surface layers of the
soil, melt under the spring rains before the frost has left
the lower layers of the soil. This brings an objectionable
amount of sediment into your reservoirs—and this is especi-
ally true where the land is heavily manured, as it must be
to carry on successful agriculture, Therefore, the only
agriculture possible for most of you is the annual cutting
of hay lands. As the hay lands run out, their only agri-
cultural use is for pasture, and finally, as they gradually
deteriorate, they are reduced to brush land.

All of your brush. land and any pastures which are
vielding poor feed and small returns can probably be put
to more profitable use by planting them to ‘white pine.

Probably, in the case of those of you who control the
largest protective areas, a large proportion of your territory
is sprout land. Often such land has been bought by your
companies with the privilege of cutting the timber reserved
to the owner. For this land there is no treatment practicable
except to let it grow up with perhaps the addition of a few
hundred white pine trees per acre scattered in the openings
between the bunches of sprouts.

I understand that the best practice to-day for the pro-
tection of watersheds involves the drainage of all swamps
so that where these are wooded they are converted into what
I have termed woodland. Where there are open meadows,
the draining practically puts them in the same class as
newly made land. By this term I mean to designate the
land which you have made by excavating peat and mud from
the beds of your reservoirs and piling it on the adjacent
low lands. All of this newly made land, if well drained, is
suitable for planting with white pine.

Woodland that is found in the protective areas of the
waterworks of New England cities and towns consists large-
ly of sprout hardwoods often reinforced in the older stands,
to some extent, by a natural understory of hemlock or of
mountain laurel,

In many cases the prevailing popular impression that
it is a good thing to burn over, every year, hardwood land,
and even pine land, has been further strengthened in the
minds of waterworks men in their effort to keep the hard-
wood leaves out of the reservoirs. The damage that burn-
ing over the woods €very year causes is not readily apparent
to men whose chief interest is not in the woods. They fail
to notice that the quality of the woods as a timber-producing
machine is lowered each vear, and that the water runs off
quicker, year by year, bringing a larger and larger amount
of silt into the reservoirs. The proper solution of the leaf
.nui‘sance lies not in annually burning the leaves, but in
cutting away some of the hardwood trees along the edge of
the reservoirs and planting white pine, Douglas spruce, and
hemlock to catch the leaves. The softwood trees do not
make an objectionable amount of litter in the water and
their dense evergreen foliage serves to keep the hardwood
leaves from blowing into the reservoirs.

In managing your woodlands on forestry principles you
have the advantage over all other forms of ownership in the
fact that neither the taxes on the land nor a high interest

* A paper read by Ed. S. Bryant, Consultine Forester,
Boston, Mass., before the Boston Society of Civil Engineers,
and printed in the Journal of the Association of Engineering
Societies for June, 1911.
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rate are really chargeable against the forestry work. If th;'
land were bare, and kept bare, the water companies woU
still have to pay taxes on it in order to protect the quality
of the 'water. Such large stable public service concerns
can borrow money at an interest rate that is far more favor
able than that of any other forest owner except the St?te'
You must also maintain patroleum to keep your waterﬁh
from pollution  These men can serve without additio®
expense as a fire patrol, to detect, report, and extingul®
forest fires. You have men on your summer pay-roll Wh'om‘
you want to keep with you. By giving them a job of Cutt”li_r
cordwood, by the cord, you can help them without ratlsms
the cost of improving your woodland. Your holdings mur
be relatively near large cities. That means abundant lab‘:l’
cheap transportation, and an wunlimited market for ¥° 1
products. There is no owner better situated to pra‘ct‘c
forestry than the water companies and the municipally oW?

waterworks,

. oft'
Hardwood land does not retain water so well as ®

wood land. The softwood trees, by shading the giound e
winter, retain the snow better. Their foliage keeps tc
warm air under them from cooling as quickly or as muleﬁ
as it does in the hardwood land. The mat of fallen need gond
on the ground keeps the frost out of the soil. Their'den, j
foliage keeps the wind and sun from drying off the Wlnte;
accumulation of snow at the top. When a rain or watef
thaw comes, the snow melts off at the bottom and the Waour
sinks into the soil gradually, to be slowly added to Yve
water supply through springs instead of rushing down ou
the surface all at once in spring,-at the very time when yori,
reservoirs are already overtaxed by flood waters from a8
cultural lands farther upstream. Hardwood trees evaP";aan
from their foliage far more water during the summeT t
a similar area of softwood trees.

able

Of all the softwoods, white pine is the most profit ‘o8
to grow in this region. From the time that a 'plantau
first reaches a commercially marketable size at ‘from_t""‘enn
to twenty-five years of age it does not cease to Y1e1
annual increase in its money value over that of the yea%
fore of over eight per cent. until it is fifty years Olfi' 3

For this Teason it is desirable to plant white pin€ is
much as possible wherever planting is advisable.
also desirable to replace the hardwoods by pine as 2
as possible; all the more so, as the white pine is not 4 v
to attack at all by the browntail moth and in pure G
it is not damaged by the gypsy moth.

It will pay you to market much of the smaller matear b
as thinnings, and concentrate the growth of youl o be
woods in the best specimens wuntil they are ready rowth
made into saw timber. Then underplant the open & ol
of hardwood with white pine seedlings a couple of \?\’/he”
before making the final cutting of the old hardwood. (atio®
the old hardwood is removed you have a pine P 3
already started which only needs the filling of a feW ™"

0
where the small pines have been killed and a small 2™

ial

¢ latet’
of brush cutting in about three years, and six ye.ais year5
to leave it in good condition to grow wuntil it is thirty
Old, i that iS

There is only one spacing of white pine trees apart
commercially practicable and that is about Six fect 500”
each way. If they are planted closer than that _they hich
become too crowded, and long before the materid ue
must be removed in a thinning has any commerclao ple
they become too spindly and stunted to grow at @ prus- 1f
rate. The expense of close planting is also enormO™™ ¢
white pine is planted at a greater distance apart thal = oat
six feet it grows limby and bushy and is subjectt® = coet
damage by the pine weevil. Plantations set Ou 3
apart each way grow straight and with small kn®

t s1X Lo
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MaXimum rate until they are about thirty years old, when
w§¥£6gin to be crowded. At that age, however, the trees
; must be removed are large enough to make saleable
cOrdwood_
iy ’fl;z Sum up, therefore, I Wo.uld advise you—to keep out
Tesery, M your lands, to plant.pme along the shores of your
Wooq OIfs and streams, to thlln your older stands of ha.rd-
them and underplant thf.:m W.lth pine before finally cutting
yieldi,nand to.plant up with pine all open areas that are not
s 8 a fair return. You can both make money by grow-

g .:
arfa Umber and at the same time improve your catchment
S,

e
PORTLAND REGRADE OPERATION.

~ Eagt
Sisterg

ern cities may well look to some of their western
.fol' brogressive ideas in civic improvement.
rSt 1s Well known that Se.attle, Washington, I?as in recent
hillg sg’entably :remf)deled itself. From a city of stee..p
8rea e 1.1&5 been changed to one of gentle grades. This
Project was eminently successful, largely because of
hYdrUSl? of high-grade modern electrical and mechanical
;uhc apparatus.
nOticGZrtltind’ Oregon, two hundred miles to the _south,
fonowin e .Imracles bEIIl‘g' worked in Seattle and is now
Nce Witg;gl'smt by 'hy.drauhcally reducing an abrup.t promin-
caug, in her_ hml.ts, k¥140wn as Goldsmith’s Hill. Be-
the i, the satisfaction given by the motors used to operate
thege Sa£S Which washed the hills of Seattle into the sea,
are po be_motors were later taken to Portland, where,tl.ley
there_ €ing used to drive the pumps in the regrading
fr(,,_.[l th € same successful performance obtained in Seattle
€ Motors is heing experienced in Portland.

Fig. 1.

ox. ke
gradin all Properly engineered projects, the Portland re-

Eellt O‘pera_tiOIls have gone through without disappoint-
De Othing has been left to chance; every detail of
D;actlc 1 “{as fully considered before operations began,

beg pingyu;?tsllri_ng th'e success of the undertaking. The
e Age < S, Including pumps and motors, were selected
Ateq I fitness for the work had already been demon-
Th 3t Seatt]e,
ﬁ;:"elly‘ Corrl’lDOSition of Goldsmith’s Hill is especially
thedes s € Streams, therefore, are directed by huge
oy, igh i to Undcr-m.ine the lower part of the bank, and
thy, el from ththe material above brings down .the. sand and
Fig“&h the se.WOrking face. From here it is washed
v L Ulce way into Guild’s Lake, as shown in

The trestle supporting the sluice through which/ the
debris is conducted to the lake also supports two 18-inch
pipes carrying the water pumped from the same lake. Fig.
1 is a general view of the site, showing how far the work
had progressed by April 27th, 1910. The trestle is shown
extending through the old Lewis and Clark Exposition
grounds to Guild’s Lake, where the fill is being made.

Fig. 2.

Fig. 2 shows Goldsmith’s Hill from the corner of
Raleigh and Twenty-ninth Streets on March 16th, 1910, be-
fore operations on it began. By November 3rd following,
work was well under way, as is shown by Fig. 1. It
might be mentioned that in some places the height of the
bank to be reduced was 140 feet.

The pump house, a temporary structure, of course, is
located near.the lower end of the trestle. Its foundations
were laid in the bottom of the lake at low water before any
filling had been done. Now, however, the pump house is
in the middle of a filled tract of several acres.

The contractors, the Lewis-Wiley Company, are carry-
ing on the work day and night with no interruption except
for Sundays.

It is expected that by the spring of 1913 the so-called
Goldsmith’s Hill will be no more and that its site will be
suitable for no less than 300 residences, while the operation
will reclaim to the city several acres of land from Guild’s
Lake, half a mile away. The project is, therefore, serving
a two-fold purpose.

The motors are of Westinghouse make and rated at
650 h.p., 600 r.p.m., 2,300 volts, 2 phase, 60 cycles. Each
is direct connected to two Worthington five-stage turbine
pumps. The pumping service is amplified by the addition
of a booster unit consisting of a Worthington volute pump
directly connected to a goo h.p. Westinghouse induction
motor.

The pumping plant is capable of supplying 500,000
gallons of water an hour at a pressure varying between 200
and 300 lbs. per square inch, according to the demand.

Electric energy is supplied by the Portland Railway
Light & Power Company’s plant.

e

A NEW USE FOR SEWAGE WASTE.

—_—

Distillation of dried sediment from sewer water has
been found by Prof. Honig to yield gas, as with coal or
peat, and Brunn, Austria, is about to try this novel method
for obtaining a supply of illuminating gas for the town.
The heating value is claimed to be even greater than that
of coal gas.
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THE DESIGN AND MANUFACTURE OF
CONCRETE PILES.

In a paper' presented at the eighth annual convention
of the National Association of Cement Users, Mr. Robert
A. Cummings stated that all concrete piles of the cast-and-
driven type must be reinforced with longitudinal rods, on
account of the method of handling them by a line from the
pile-driver fastened at or near the butt. (Consequently, the
pile has to sustain its own dead weight by being raised, as
~ well as shocks and impact against obstacles, before reach-
ing its position in the leads of the pile-driving machine.
For this reason the pile must act and be designed as a beam
capable of supporting its own dead weight and resisting
outside shocks. The ratio of the depth or thickness of the
pile to the unsupported beam length determines the tensile
and compressive stresses and deflection that result from
such handling,

It has been observed that when handling a pile of this
type it rarely fails from compression in the concrete, but
cracks are usually discovered on the tension side. These
cracks may be accounted for, Mr. Cummings said, by the
slipping of the usual longitudinal rods used in the con-
crete while the pile is being hoisted. While such cracks
are mot sufficiently serious to condemn the pile, they may
affect the permanency of the reinforcement., In order to
overcome this defect the author recommends that all longi-
tudinal rods should be anchored at the ends, those at the
butt opposite each other being bent over into a loop and
welded together, while those at the point should be all
brought together and electrically welded into one piece.
Twisted and deformed rods are advantageous for longitud-
inal reinforcing, as their allowable bond stress is higher
than that of plain rods.

The uniform circumferential spacing of longitudinal
rods is very important, in Mr. Cumming’s opinion, because
any side of the pile may be subjected to tensile stresses,
and whichever side is in tension, there must be sufficient
steel in position to take the strain. The circumferential
spacing of the longitudinal rods may be secured by means
of a special spacing device placed at intervals of about 5
ft. throughout the length of the pile. The hooping of the
concrete adds greatly to its ability to resist axial loads.
Therefore, longitudinal reinforcing should have a helical
wrapping of wire throughout the length of the pile, the
pitch of which must not exceed 3 in. This wire wrapping
assists in taking care of diagonal stresses resulting from
the handling of the piles

Practical experience has shown that the butt end of the
pile which receives the impact of the hammer should be
especially reinforced. This has been done by means of a
special reinforcement consisting of a unit cage of flat
bands, held 2 in. on centres by a spacing bar for a distance
of 2 ft. In the plane of each band a flat wire spiral is fas-
tened to the cage. The embedment of this unit cage in the
butt of the pile forms a resilient cushion to receive the im-
pact of the hammer. In no case, in the driving of thous-
ands of piles with this cushion, has the butt itself been
broken.

Methods of Driving.—Piles of the cast-and-driven type
are handled and driven by means of an ordinary pile driver.
The ability to vary the fall of the drop-hammer is of great
utility in overcoming the variable resistances to be met with
in the driving. It has been found advisable to increase the
weight of the ordinary drop-hammer as compared with the
weight of the pile in the ratio of 2 or 3 to 1, so that the
weight of the drop-hammer for driving the concrete piles
will vary from 7000 to 12000 pounds,
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Steam hammers are not as efficient or desirable for
driving concrete piles as are drop-hammers, This last has
been shown in a test made between a No. 2 Vulcan steam”
hammer and a heavy drop-hammer, under the same €0
ditions, using the same kind and size of concrete pile.
heavy drop-hammer did not break a single pile, wh
the steam-hammer broke several below the cushion. Fur
ther, the steam-hammer did not drive as many piles in 2
given time as did the drop-hammer.

ereaS

The following explanation is offered by the authof, 2

it applies also to the driving of the heavy steel casings‘o
cores used in the making of the cast-in-place type of pile:
He states that the limited fall (3 ft.) and light ram (30
1b.) of the steam hammer, while delivering twice as mal
blows per minute as the drop-hammer, loses a large P2 y
of its energy in overcoming the proportionately greater “n_
ertia of the pile, steel casing or core. He states that
analytical treatment by Mr. Barton H. Coffer, M.E., of Nevl_
York, confirms and justifies the practice of using hammefs
as heavy as 12,000 lb. for driving concrete piles, and, 1‘:
his opinion, if penetration is to be the gauge for meaf“t
ing the supporting power of a pile, the ratio of the Welgl.l
of the hammer to the weight of the pile or core that ? ]
driven must be taken into consideration.

Manufacture.
driven piles commences with the ‘preparation of the m.o'
ing bed. This, of course, will vary with the site, but lthe'
desirable to select a flat and convenient location near
place of driving. It is very important that the bed 1
be stable, so that the settlement due to he weight of 'tld-'-
piles may be avoided. Where the ground is soft and yleds.
ing 2 x 4-in. pine stakes 3 ft. long, pointed at the en
are driven to a solid bearing. These stakes are locat cut
intervals of about 4 ft. in each direction and the toPS Jed
to a uniform level. Then 4 x 4-in. pine sills are toe-ﬂmon
to the top of the stakes in longitudinal rows about 4 t. is
centres. -Upon these sills a 2-in. solid wooden ﬂoorba
placed, which forms the moulding bed. It is desirable tfof
this bed shall be uniformly level to receive the forms
the piles.

4 : d-
The procedure in constructing cast-at

-
}

sha

The forms are made of two pieces of 2 x 8-in. dres® ¢
pine battened together and placed on edge to form
sides of the pile. The bevels or angles for taper¢ " &d
octagonal piles are made by placing loose pieces of beveein_
wooden strips at each end of the form. The steel rits'
forcement is delivered on the work in factory-ncxatde‘un
so that it can be placed in the forms at once. Wl?en & .
inforcing unit is suspended and centred in positio™ ol
crete of a wet consistency is depositeed and carefully pthe
dled. As soon as the concrete of a pile has solidiﬁed; be
forms are stripped and used for making other piles.  ° ¢
number of forms required  will vary with the quant“yb'er,
piles to be made and the prospective salvage in the i

The curing of concrete in the normal manner o reé
the driving of the piles for a period of not less thal " e
weeks, although a greater length of time is d’esuas
especially in cold and damp weather. Therefore, S8l ars
stock of cured piles is always on hand it frequently is
that this type of pile cannot be used at all, and resf’e_ 35
had to the use of the cast-in-place type. This Pfac_tlc

o
open to question on account of the inability of p'laﬂl ::,st.
crete to resist even moderate tension. In fact, it 15 % ey
axiomatic that all concrete piles must be reinforce®: "= ger
concrete pile is subjected to strains that induce veryggﬂu.
ious tensile stresses in the pile. Such stresses may 50'11'.
from superimposed loads or a lateral strain from ot vs®
Further, the making and storing of concrete piles i
at any time necessitates a large financial investment
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: In order to avoid the above-mentioned objections, the
er.lter has adopted the method of steam curing cast-and-
'dr}VF-n piles. This enables such piles to be made and
driven within 3 or 4 days and places the speed of driving
oD the same basis as that of the cast-in-place type.

The means used for steam curing will vary with cir-
Cumstances, location of the work, speed required for de-
Very of the piles, the number needed, etc. During the
Da'st Wwinter the writer has used concrete piles made and
czgr;n within 10 days, and as a result of this experience
4 dently. recommends that such piles can be made, cur-

and driven immediately.

On this work the piles were allowed to set in a normal
?ﬁ:nner for.5 or 6 days, and were then gently hoisted .fr'om
A finOULdmg jbed by a v.derrlck, using  an .equahzmg
L sa er and bn.dle, the chains of the bridle being fasten-
& Sto that the pile was balanced. They were then placed
WoodaCkS of 25 or 30 and separated from one another by
L en bloc.ks, particular attention being given to securing

solid bearing for each pile.
entirAl light wooden shed, pra.ctically steam tight, was built
o die Yy around the ‘stack of piles. "I‘he §team was conduct-
OpenireCt fror.n a boiler through a 1-in. pipe to three branch

ngs inside the shed. The steam pipe valve was open-
ayznd the piles were exposed to live steam for two or three
ein’ ‘ghEn they were found to be r(_aady for driving.  On
Surfgc ISt expose.d to steam, th‘f: m01stu.re condensed on the
COncre of the piles and remained until absorbed by the

\Crete when the temperature of the steam was reached.
apglsie(site'c'lm‘treatment sho.uld be distingui.shed from heat
e indirectly or baking, in accelerating the set and

fning the concrete. The writer sees no reason why

Ing water should not be used for the same purpose if
c;lt‘icgnditions are favora‘?le f(.>r adop'ting this-method. Pre-
et Es shqglq be exercised in making sure Fhat' t.h.e con-
beora &5 solidified and that it has received its initial set

1ts exposure to steam treatment.
o t&ttention is directed by the aut.hor to the publication
Tiiteq tests of the St.ructural Materials Laboratory of. tbe
Dublicy Sta:ces Geolog%cal .Survey, an abstract of which 1s
Whereg ed.m 'the Engmfeermg Record of March 16, 1012,
Streng':lh it is conclumfrely shown ‘‘that a compressive
i ks consiGerably _(1n some - cases Over 100 per cent:)
°nthsss of that ol‘)talneq normally after. aging for six
Sure , may.be obtained in two days by using steam pres-
T curing cement mortar.”’

BUILDING AND MUNICIPAL WORK IN WEL-
LAND, ONTARIO.

Building Permits, 1912.

Number of Total value
permits. of permits
Jan g issued.
Febuary ......................... 6 $ 7,735.00
Ma;‘;‘ar ........................ 8 8,615.00
PR imr i e i bt e 16 34,870.00
e
a
1 for the three months........ 30 $51,220.00

i o e
sh h? building conditions and general trade prospects
SIgns of great activity for this year.

m°nth During this
aif the council let contract to pave two miles of the
cet Streets, work to commence on the first of May.  The

on e:l}\){”ay are making preparations to extend their lines

I’“M']ia_te] ain, North Main, East Main and South Main 1m

€xce fZ the.weather is suitable.  These extensions will
ur miles of new track.
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WATER METERS FOR REDUCING WATER
WASTE.*

By F. H. Ruthrauff.

As to the effect of installing water meters at Decatur,
1., I simply state the facts as I have found them during
my 22 years’ experience in the Water Department in Decatur.

The first five years I served as water inspector and
worked faithfully in an effort to stop the waste, which was
enormous, due to carelessness on the part of the consumers
and to defective plumbing. In 1896 I employed four assist-
ants, with the avowed intention of stopping all leaks., I
again went over the city in 1898 with four assistants. I
had citizens by the score brought into our police courts and
prosecuted them for wilful waste.

After about five years’ labor along this line I began to
get discouraged. I found that a great many of our citizens
believed we had an inexhaustible supply of water, and could
not see any good reason why I should be so extremely
anxious about this matter. 5

Consequently, I began to look for some other plan, be-
lieving that if this waste were allowed to continue, taking
into consideration our rapid increase in population, we
would in a short time find our supply short, or be at an
unnecessary expense for additional machinery, mains and
enlargement of our reservoir and filter plant in handling
water merely to be wasted.

In 1901, I recommended to the council the adoption of
the water meter on all services, but no action was taken.
Again in 1902 I urgently recommended the same plan, and
was then ordered to have all livery stables, hotels and
laundries install meters. In the spring of 1908, the council
ordered all services metered by July 1, 1908. The results
are as follows:

April 31,' 1904, the end of our fiscal year, we had 2,112
services recorded; five consumers for each service gave us
10,560 consumers; 087 of these services were metered,
(There was no record kept of water pumped prior to 1003.)
However, with 10,560 consumers, 4,935 of them metered,
there was pumped for this year 1,023,180 gal., which
gave us a per capita consumption of 266 gal.

For the fiscal year ending April 30, 1911, we had 4,930
services in use; 4,033 of them being metered. (The six
services unmetered are large consumers.) This gives us, on
2 basis of five consumers to the service, 24,605 consumers.
There was pumped during this year 1,124,212,338 gal., which
is 100,740,158 gal. in excess of that for 1904.

With an addition of 14,135 consumers, we now have a
per capita consumption of less than 125 gal. (as against 266
gal. in 1004). It is my belief that if the six consumers
previously mentioned were metered, this consumption would
be less than’ 100 gal. -

We have accomplished by the enforced use of meters at
least a 30 per cent. reduction in the average householder’s
bill. Under the old flat-rate system a seven-room modern
house would cost him $17 per year, and under our present
system the yearly bill should not exceed $12. We have also
cut the per capita consumption from 265 gal. to 125 gal,
saving an unnecessary pumpage of 1,270,028,175 gal. each
year,

* Abstract of a paper read at the annual meeting of the
Illinois Water Supply Association, March 5-6.

—————

In describing the Dionic Water Tester in last week’s
jssue of The Canadian Engineer we omitted to mention the
fact that the agents in Canada for this instrument are
Messrs. Vandeleur & Nichols, Dineen Building, Toronto.
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The American Transportation Question. By Samuel O.
Dunn, editor of the Railway Age Gazette.  Published
by D. Appleton & Co., New York. Cloth; size, 5x7%;
209 pages. Price, $1.50 net.

This volume is a compilation of a number of recent
addresses by the author in his course on Transportation at
Northwestern University, and includes additional chapters
on the regulation of railways and inland waterways in their
relation to rail transportation. The first two chapters cover
the fundamental principles of rate making. Railway valua-
tion and profits occupy two chapters, and embody a sane
and sound exposition of this phase. Throughout the volume
the three important factors of the transportation problem,
namely, rates, service and financial return, are not con-
sidered as separate and unrelated elements, but as closely
inter-related problems. One would gather from the volume
that the author thinks it highly desirable that the Inter-
state Commerce Commission should confine their activities
to rate regulation.

Applied Methods of Scientific Management. By Frederick
A. Parkhurst. Publijshed by John Wiley & Sons, New
York; Canadian agents, Renouf Publishing Co., Mont-
real.  First edition. Cloth; 6 x9. 326 pages, including
index. Price, $2.00.

The main portion of this work appeared in a series of
articles in' Industrial Engineering during the year 19r1. Am
appendix contains much new matter which was not included
in the original. Many instructions and forms, which show
substantially the medium employed to incorporate the prin-
ciples of the science of management, into an efficient or-
ganization suitable for plant under the specific conditions
illustrated, are given. The author states that he believes
in adapting all details to meet each existing condition as
found, and that an existing plant should be developed to its
highest possible efficiency before making large outlays for
extensive alterations or additions. This volume is a decided
addition to the already extensive list of books dealing with
scientific management, for theories and generalities have
been avoided and the subject treated from a practical point
of view, intensified by the many years of experience of the
author along these lines.

Tests of Columns. An Investigation of the Value of Con-
crete as Reinforcement for Structural Steel Columns,
by Arthur N. Talbot and Arthur R. Lord, has just been
issued as Bulletin No. 56 of the Engineering Experi-
ment Station of the University of Illinois. Price 23c.

The bulletin gives an account of the investigation of the
strength of a type of column which has been used recently in
the construction of reinforced concrete buildings. Structural
steel angles are tied together by bent plates, making a form
known as the Gray column, and this steel structure is itself
filled with concrete and covered with a shell of concrete for
fireproofing purposes. Such a column requires less space
than the ordinary reinforced concrete column. Whether in
such a column the steel and the concrete act together to
give a strong stiff column has been a matter of some doubt.

In the investigation described, tests were made on uncon-
creted steel colummns of various lengths to determine the
strength of the steel columns and the effect of length upon
strength. Tests were then made on similar columns filled
with concrete. This enabled the action of the steel and of
the concrete to be compared. The breaking loads were de-
termined and the shortening of the concrete and of the steel
was carefully measured. Tests were also made up‘OI1
columns having a fireproofing shell and upon columns rein-
forced with spiral hooping. It was found that the column
strength is approximately equal to the ultimate strength of
the steel column of the same length plus the strength of 2
short concrete column of the same quality of concrete. FOr
loads approaching the ultimate, the shell of fireproofing
concrete clung to the column without spalling. The columns
tested possessed the qualities of a good structural member
and seem adapted to more general use in building construc
tion. Copies of Bulletin No. 56 may be obtained from the
European sales agents, Chapman & Hall, Ltd., 11 Henrietta
Street, Covent Garden, London, W.C., England.

Starting Currents of Transformers, with special referencé
to transformers’ with silicon steel cores, by Trygve D-
Yensen, has just been issued as Bulletin No. 53 of the
Engineering Experiment Station of the University ©
Illinois. Price, 25c.

This bulletin gives the results of tests upon five com-
mercial transformers, showing the rush of current 111}‘3‘n
closing the primary switch, at various points of the 1M
pressed e.m.f. wave, and with a residual magnetism of
various magnitudes, with the secondary open-circuited. The
phenomenon is illustrated by means of oscillograms. Thfee
of the transformers tested are of recent manufacture, with
silicon steel cores, and the other two are old types. The
test shows that the starting current for the silicon steel cores
may rise to more than seven times the full load current
while for the old types the maximum rise is not above fouf
times the full load current. The complete theory is Zivem
for calculating the starting currents, also for calculating 2
resistance or aircore inductance for limiting the starting
current to safe values. In the appendix is recorded a series
of tests on the permanence of the residual magnetism ©
transformers, and it is shown that under ordinary condition$
the residual magnetism does not decrease with time, while
the decrease due to severe shocks is very small. Copies ©
this bulletin may be obtained from the European sales
agents, Chapman & Hall, Ltd., 11 Henrietta Street, Covent
Garden, London, W.C., England.

Constructing Concrete Porches. By A. A. Houghton. Pub-
lished by the Norman W. Henley Publishing Company:
New York. Paper; 5x7; 60 pages. Price, 50C.

This book forms No. ¢ of the Concrete Worker's
reference books, and is explanatory of the construction o
monolithic concrete and concrete block porches tog“ith,er
with the moulding of columms, balusters, lattice and 3™
ings, as well as plain and reinforced types of porch floor*
Many details of moulds and ideas that are not covered
patents, such as may be easily and cheaply constructe®
are given.
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'.’ractlcal Chemistry for Engineering Students. By “AL T
Hale; published by Messrs. Longmans, Green & Co.,
London, Canadian agents, Renouf Publishing Company,
Montreal, Size, 5% x 734 ; 102 pages, including index,
many tables and figures. Price goc.

oL This treatise is inte.nded. for the use of students in _the

GXerOI'lS branches of engineering. Tl}e program of practical
Cises makes no claim to have introduced any funda-

;‘;entauy new principle. Its distinctive feature is the teach-

ai i?‘f th.e subject Wi.th a bias towards ‘the. use of materials

S 161.r in constructive industry. .Th1s 1s.entirely‘pnoper

s gll_l be much m?re successful in arousmg. the mtere§t

intendxmg thfa atten'tlon of the students. Thls‘ manual is

B ed to give a little broade.r vo.utlook on chemistry for the

€er than the mere dexterity in making analyses.

I’I‘eelse Calculations of Pipe Drain and Sewer Dimensions.
By. C. E. Housden. Published by Messrs. Longmans,
“Teéen & Co., London. Canadian agents, Renouf Pub-
hshing Company, Montreal. Size, 5x7% ; 53 pages.
PI‘iCe’ 75C.

EC'OI;Ic‘;hi§ little voh.lme is c'alled thfa “Precise and Therefore

i usm%c Calculation of Plpz? Drain and Sewer Dimensions

0 tab(f in Water Supply, Drainage, etc.f” and is a collection

Oie efs based on the author’s experience in this subject.

A sévo the‘ta}oles have been framed and are applied ¢n
Tablegme DrlnFlples as the z}uthor’s “Practical Hydraulic
: epengnd Diagrams,”” to which they are a self-_containefi,

ol lent supplement: The ta.bles. are of spemal use in

imengicolse and economic determmat}on 9f drain and sewer

simple ns, the calculatlo.n of which is by no means a

Quireg H_latter, when, as is usually the case, only the re-

discharge and the available slope in the water sur-

and the Nume%’ous Wrorking examples are given
tableg W‘?Il:k cm}cluc?e.s with a collection of useful hydraulic
: he simplicity of the formulae used, with their

aCCuI- .
2 acy, will be a strong factor in recommending this book
Ngineers,

On
‘:;;te Bridges, Culverts and Sewers.
.

By A. A. Hough-

Published by the Norman W. Henley Publishing

b < New York, Paper; 5x7; 58 pages. Price, soc.
e }1;(1)5 kis No. 8_ of the series of Con.crete Worke':r’s Refer-

2 o SOlido S, anc'l illustrates and explains the wvarious types
idge, an.d reinforced arches, §lab and girder concrete
c(’ncret; With notes orfx construction; also the moulding of
cc‘nstruct.Culverts,.dra_ms, and sewers, and forms for their
intend.ed lfOn. This little book, with the preceding one, is

or the small contractor or builder.

|
°'"°ntary Principles of Reinforced Concrete Construction.
Y Ewart S. Andrews. Published by Scott, Greenwood
i tl’atsizns, London. Size, 4% x7I.A; 106 pages; 57 illus-
N DS ; numerous tables. Price, $1.00.
gin}:esr' volume forms No. T of the Broadway. series .of
“XDensiy Ing Ha.ndbooks, and is intended to furnish an in-
fl‘oln ane treatise on reinforced concrete. It is written
v.vithout thelementary standpoint in an explafatory method,
timg i € use of advanced mathematics, and is at the same
trey dccordance with modern theory.  The theoretical
the :nt 1s illustrated by numerous examples which enable
the T to follow the reasoning easily. The motation of
1sh Concrete Institute is used throughout.

LN
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PUBLICATIONS RECEIVED.

Re
POt of the Ohio State Board of Health, 1910. Be-
© 25th annual report. C. O. Probst, secretary,
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Collection and Disposal of City Waste in Ohio. Being
a supplement to the 25th annual report of the State Board
of Health of Ohio, and including a report of a study of the
collection and disposal of city wastes in Ohio.

Statistics of Railways in the United States. 23rd annual
report of the Interstate Commerce Commission, for the year
ending June soth, 1910. Prepared by the Division of Sta-
tistics, Washington.

25th Annual Report of the Interstate Commerce Com-
mission. Dated December 2oth, 191I.

Department of Public- Works, Saskatchewan. The annual
report of the Department of Public Works of the Province
of Saskatchewan, for the year ending February 28th, 1g11.

James Bay Surveys. A report on the James Bay sur-
veys, exploration Cochrane to James Bay, June gth to Sept.
12th, 1911, by Sydney C. Ells, for the Temiskaming and
Northern Ontario Railway Commission.

The Smoke Problem at Boiler Plants. A preliminary
report by D. T. Randall, for the Department of the Interior,
Bureau of Mines, U.S. A reprint of the United States Geo-
logical Survey, Bulletin 334. Revised by S. B. Flagg.

Highway Bridges and Culverts. By Chas H. Hoit and
Wm. H. Burr. Bulletin No. 43, of the Office of Public
Roads, U.S. Department of Agriculture. Being a revision
of Office of Public Roads, Bulletin No. 39.

The Principles of Specification and Agreement Writing.
By C. R. Young, being a reprint of a series of articles in
The (Canadian Engineer. Copies may be obtained from The
Canadian Engineer, Toronto. Price 235c. .

Signal Installation. Bulletin No. 127, of the General
Railway Signal Company, Rochester, N.Y., describing the
signal installation on the Chicago and Northwestern Rail-
way terminal, by J. A. Peabody.

T

CATALOGUES RECEIVED.

Lead Wool. The lead wool method of jointing, a pam-
phlet by The Lead Wool Company, Ltd., Snodland, Kent.

The Prescot Welder. A pamphlet describing electrical
spot and seam welding, issued by the British Insulated and
Helsby Cables, Ltd., Prescot, Lancashire.

Sewerage, Water and Sewage Disposal. Pamphlet issued
by The Adams Hydraulics, Limited, York and London.
Canadian agents, Francis Hankin & Company, 231 Coris-
tine Building, Montreal."

Block System. A pamphlet describing the A. P. Block
system for single track steam railroad, by F. L. Dodgson.
Issued by the General Railway Signal Company, Rochester,
N.Y., being their bulletin No. 128.

Tarvia. A pamphlet illustrating different installations
of tarvia pavement, issued by The Barrett Manufacturing
Company, New York. N

Steam Wagons. Pamphlet describing Foden steam
wagons, manufactured by Fodens, Limited, Sandbach, Eng-
land. Canadian agents, Jones & Glassco, 201 St. Nicholas
Building, Montreal.

Products of the Damascus Bronze Company. A very
handsome catalogue issued by the Damascus Bronze Co., of
Pittsburg, describing the uses of their product.

Hayward Buckets. Catalogue No. 30, of the Hayward
Company, New York. .

Gasolene Tractors. The International Harvester Co., of
Canada, forward catalogue illustrating their Titan kerosene-
gasolene tractors,

Steam Turbines. The DeLaval Steam Turbine Co.,
Trenton, N.J., forward advance copy of Catalogue D, illus-
trating their multi-stage type of steam turbines.
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Metallurgical Comment
T. R. LOUDON, B.A. Sc.

Correspondence and Discussion Invited

THE CARBONIZATION OF COAL.*

—

Professor V. B. Lewes.

The whole end and aim of carbonization is to obtain as
much as possible of the energy stored in coal in the condi-
tion most applicable to uses for which it is to be employed,
and as these vary over a wide range, practical experience
nas led to the destructive distillation of coal being carried
out mostly under two distinct sets of conditions—the first
aiming at obtaining the maximum result from the gaseous
products, the second at obtaining the best possible “coke,
whilst in a third, applied chiefly to shales, it is the liquid
products to which most attention is paid. Of late years
many attempts have been made to bring the two great in-
dustries of gas making and furnace coke production, both
dealing 'with the destructive distillation of much the same
class of coal, into line, but in most cases a lack of apprecia-
tion of the principles underlying the complex actions taking
place during carbonization has proved an obstacle to any
important advance, each industry viewing the problem
from its own particular standpoint, and failing to grasp the
wide differences which exist between substances made as
the result of a process designed for their special production
and the same bodies when made as a by-product. Furnace
coke, as an example, must have certain characteristics to
fit it for metallurgical work, which cannot be obtained in

the ordinary processes of making good illuminating gas,

whilst if the gas is to satisfy the parliamentary require-
ments laid down for most large town supplies, it is useless
to expect to obtain the same volume of it from a coke oven
that one would from a gas retort, so that whilst the gas
manager hankers after the economies incidental to ‘ar-
bonization in bulk, he is constrained to work with much
smaller charges in order to obtain the necessary quality and
quantity of gas, and although he uses temperatures quite
as high as the coke-oven manager, he misses the factors
that are necessary for a good furnace coke.

In regard to the composition of coal, twenty years ago
I came to the conclusion that the most satisfactory view to
take of the composition of coal was that it consisted of an
agglomerate of the solid degradation products of vegetable
decay, together with such of the original bodies as had re-
sisted to a greater extent the actions to which it had been
subjected, and all the experience of wood, peat and coal
carbonization which I have had since confirms me in the
opinion that this is in the main correct.
seems to point to the presence in all bituminous forms of
coal of degradation products of the original vegetation of
a humus or ulmic character, and which is probably the por-
tion carrying the nitrogen.

It has been shown by Muck and other observers that it
is not .always the coal containing the largest amount of
volatile matter that evolves gas most rapidly, or is the
richest in hydrocarbons, and this naturally follows from the
fact that those coals which have the highest oxygen per-

centage are mostly those giving high volatile matter, and

* Abstract of a paper read before the Royal Society of.

Arts,

The evidence.
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,upon the action of this solvent on several coals,
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as these are rich in the humus bodies which yield most of
the diluting- gas and but little tar or rich hydrocarbon gases,
they cannot give the high result of a coal in which the
oxygen content is about 10 per cent., or rather lower, and
which contains a large percentage of resin bodies. Observers
have differed as to the nature of the binding material in
coke, some holding that it was the residuum of the semi-,
fused constituents of coal, whilst others, chief amongst
whom was Wedding, consider that it is carbon shed off bY
the decomposition of heavy hydrocarbon vapors, which is
undoubtedly the cause of the carbon hairs found in coking:
My own opinion is that the cementing material is due tO
liquid products, the most volatile of which go off as vapors,,
leaving pitch, which carbonizes and binds the mass into
coke, and in considering the actions taking ‘place during
carbonization ample proof of this will be adduced. It is
clear that the binding material is formed below 430 deg. C-s
as if we take a good coking coal and carbonize it at 450
deg. C. we obtain coke which, although not strong, is per
fectly luted together; but if we now powder this low-tem-
perature coke and again carbonize it, a large yield of poor
gas is evolved, but no coking of the residue takes place:
There is no doubt in my mind that it is the resin bodies
and their derivatives, the hydrocarbons in the coal, that form
the tar, which yields the pitch which lutes the coke, and
also that the resin bodies play a very important, if not the
chief, part in the weathering of coal:

Experience shows that the weathering of coal is a pheé
nomenon which is dependent upon the absorption of oxyge?
from the dir, and this weathering is fatal to the coking of
some coals, the slacks of which are so susceptible to oxida-
tion that a few days’ or weeks’ exposure destroys their cok-
ing power. Now, the avidity of oxygen for some vegetabl®
resins is well known, the rapidity with which copal W‘”_
absorb oxygen from the air may be taken as an examplé}
common resin has itself been formed by the oxidation ©*
turpentine, and countless ages under conditions tending *.
reduction may well have whetted anew the resinic appetité
for oxygen. In any case the resin bodies are the compounds
present in the coal most likely to possess this property, aP
it is the chemical actions so caused which lead to slow co®”
bustion and, when accelerated by any rise in the surroun®
ing temperature, is capable of generating sufficient heat '
lead to the spontaneous ignition of masses of broken €02
large enough to prevent the escape of the heat as it is 4€
veloped. Coal exhibits to a lesser extent the same thPerty
of absorbing gases that charcoal does, and the least absorb”
ent will take up one and a quarter times its own volume °%
oxygen, whilst many bituminous coals will absorb mOT®
than three times their volume of gas. This action, at ﬁ.rst
largely physical, presents the oxygen in a probably active
condition to the resin bodies in the coal, and leads toO fhe
rapid ‘“weathering”’ and destruction of the coking properti€®
found in some kinds of coal. ;

The lines of research intended to throw light on the
composition of coal have been either to distil the coal a5
various temperatures and to draw inferences from the pl’;)’
ducts of the nature of the original substance, or, to direct!y
attack the coal by means of solvents. The early atte/mpts'
to isolate definite bodies from coal by solvents were non:
of them very successful, but Bedson made a great ad"ance’
in this line of research when in 1899 he pointed out !
solvent power of pyridine bases, extracted from coal taf;
which dissolved 16 to 18 per cent. of a Durham coal, P¥

: ‘ : g
had no action on anthracite. In 1901 Baker vexpel’lment
and fou?

ul
that from Durham coal (Hutton seam) 20.4 per cent. <

be extracted with pyridine, and that after extractio® e
residue had lost the coking properties of the original €
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This observation was confirmed by Anderson and Hender-
S0n in 1902, who tried the action of pyridine in a research
Upon the coals of Bengal and Japan, and also upon some
COtch coals, the coking powers of which were known. They
Ound that the extraction of a strongly coking coal by
Pyridine weakened the coke, whilst with inferior. coking coal
the Property is entirely destroyed. In 1908 Professor Bed-
300 read a paper before the society of Chemical Industry,
N which he gave the results of experinents upon six coals
Obtained from the Redhaugh gasworks, which seem to
Show that with some gas coals an amount equal to practic-
ally the whole of the volatile matter capable of being driven
. Off by heat can be extracted by pyridine.

Volatile  Pyridine  Gasworks Candle
matter. extract. yield. power.

N Per cent. Per cent. Per ton.
I “trtreeeeees cesses 34.10 32.36 11,381 16.63
H'I ASIeSTe ve s/ 550 weesieiels s 33.28 33.39 11,392 16.30
IV  ftrrreeeeeecaes AE 31.91 24.58 11,646 16.40
V. tttereeiiieciiaeie 31.7 22.81 11,108 16.00
V.I St eciesesnnsrnn; sus 33.66 29.77 10,913 16.39
i A AR T v sniae 30.87 22.63 10,730 16.76

lik Now, from these figures the inference is that in a coal
€ IL, everything beside the fixed carbon and ash has
€en dissolved—that is, humus, resin and hydrocarbon bodies

and it would have been of the greatest interest had Professor

s_edSOn made an analysis of the residue, or at any rate had
°Wn that no volatile matter was left in it.

cok"It appears probable that in a feebly coking coal the
Ing property is due almost entirely to the soluble form
Tesin constituent, and can therefore be entirely removed
'ni eXt.racting the coal with pyridine; whilst on the other
5011:11; in st.rongly coking coals the property is due partly to
fydr le Tesin bodies, bu.t to an even greater .extent to other
er: OCarbons of resinic origin, Whl?h resist the_ solvent
ene:;n of the pyridine, so that the' coking ;.)ro.perty is we?k-
Wil bu‘t not destroyed by extraction. A S}mllar conclusion
ehtiralrnv?d at by Li&ndersox'x and Roberts in 1898, from an
Yearey dlffero?nt point of view. Dr. Percy, more tchan fifty
cGrt:i 4go pointed -out the fatal effect of Weatheqng upon
.M coals and slacks, and showed that if a fairly good

¥ ::vg coal was kept at a temperature of 300 deg. ‘C. for
not swhOUIS, and is afterwards hﬁated to red‘ness,.lt doe's
With, V:}_I_ and coke. Anderson and Roberts, in trying this
: l'f)us Scotch coals, found that, although it was true
COalahC‘:iklng coal of medium power, a really strongly coking
5e ad the power only weakened, and they found also t.hat
the t;me pl}enohmenon .could be brought about b‘y treating
althouo COal§ with so&lixum l}ydrate. The co?clusmn is Fhat
conyg fh Tesinous b9d1es Whlc.h can be saponified or oxidized
Nop.g, ute_larg:ely to the coklng, yet tl_lere are also prese:nt
flue ‘ceponlﬁable bodies which in breaking up under the in-
sl .of heat, yield enough luting to form coke. I-thlnk
iestlon Qf pyridine shows that these non-saponifiable

foupq . ODSist of substances very probably akin to those
Dapem shale and some cannels. Buljgess a.nd Wheeler, in
Sﬂkstg; read before the Chemical Society this year, took a
Suce coal containing 33.4 per cent. of volatile matter,

“dip Ceeded in extracting 30 per cent. by means of pyri-
* faving 3 cokelike Tesidue, which on distillation at
W’qul‘de& C. yielded hydrogen and. oxides of carbon—the‘y
\Whilsta:’e found methane as v.vell 1.f t‘hey.had .'looked for. it
1‘;1.& o thhe extract on destructive distillation yielded a mix-
?lght s € paraffin hydrocarbons and hydrogen. At first
Useq , 'S looks as if pyridine was a solvent which could be
Messr(.) Separate the humus and Tesin constituents, but
they, urgess and Wheeler are careful to point out that
Congg, - At€ to identify absolutely the paraffin-yielding
dng t e_en_ts- of coal with that portion extracted by pyridine,
an°ma1i: are wise in being cautious, as there are several
S 10 be cleared up. I have found ‘several times that

hesi
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after extraction the residue contains as much volatile matter
as the original coal, and sometimes more, in spite of repeated
washings with acid, drying in vacuo and other forms of
treatment intended to eliminate all pyridine, whilst the com-
position of the extract also shows anamalous results, and
after the most careful measures have been taken to free it
from pyridine, it will sometimes still contain more nitrogen
than did the original coal. :

“Coal always contains a certain proportion of water which
appears to be partly mechanically: held and partly in some
form of combination, In this it resembles wood, which
after long air-drying still retains an average of 20 per
cent. of moisture, which, if got rid of at an elevated tem-
perature is reabsorbed from the air. The mechanically-held
portion in coal is generally known as ‘“pit-water,’”’ and re-
presents ordinary wetting, which can be got rid of by air-
drying, but the so-called ‘‘hygroscopic water’” is driven out
only by drying at 103 deg. C., and as this heating for some
hours causes oxidation of the resin bodies, it also tends to
destroy the coking properties of the sample.  This result
has led some observers to conclude that hygroscopic water
is essential to coking, which is manifestly incorrect, as the
tertiary coals, which contain the largest quantity of hygro-
scopic moisture, will not coke owing to the proportion of
humus derivatives being largely in excess of the Tesin
bodies.

Many classifications of coal have been suggested, some
based on their chemical, some on their physical, and others
on their coking properties, and of the latter the most gen-
erally adopted is that suggested by Gruner, in which he
tabulates bituminous coals into five classes; although
Schondorff, Muck and others have shown that it is not
applicable to all kinds of coal, still this criticism applies to
all classifications that have been proposed.

Carbon. Hydrogen. Oxygen.

Per cent. Percent. Per cent.
1.,Dry Coal .:.... Long flame and non-coking 75—80 4.5—5.5 15.0—18.5
2. Fat gas coal .. Coke porous and brittle .. 80—85 5.0—5.8 10.0—13.2
3. Semi-fat or Good coke but porous 84—89 5.0—5.5 5.5—10.0

furnace coal
4, Coking coal .. Best coke ............ .o 8991 4.5—5.5 45— 5.5
5. Lean Coals and Non-coking ..........c...un 90—93 3.0—4.5 3.0— 45

anthracite

This arrangement shows not only the coking properties,
but also the changes in composition which the coal under-
goes—the concentration of carbon and reduction in highly
oxidized bodies. In the first class we have the dry coals,
yielding large volumes of gas and liquid products on distil-
lation, and these coals—as might be expected—most re-
semble the lignites, and share with them the property of
non-coking or binding together of the residue on carboniza-
tion. This is due to the fact that the humus-like bodies are
still present in much larger quantities than the resinic com-
pounds and hydrocarbons, and as on disillation they leave
no binding material in the residue the resinic bodies cannot
supply enough to give more than a friable mass. In the
second class of coals altered conditions of temperature,
pressure and time have led to further decompositions of the
humus bodies, and the resinic constituents and hydrocarbons
having increased in ratio by concentration, a point is reached
at which coking takes place, although not of a satisfactory
character. In the third class the action still has continued
with further concentration of the resin bodies, hydrocarbons
and residuum, with the result that the former bodies are so
increased in comparison to the humus and residuum that a
good coke results. In the fourth class the proportion of
resin and hydrocarbon bodies has reached the right ratio
as compared with the humus and residuum, and the best
coking coal is obtained. Bituminous coals - of the kind
classified by Gruner may, therefore, be looked upon as an
agglomerate of humus and the degredation products of
these bodies down to carbon, luted 'and protected by resin
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bodies and their derivatives; steam coal and anthracite as
the degradation products of humus which has nearly com-
pleted its decomposition owing to the small quantity of
resin bodies in the original vegetation; and cannel coal as
consisting mainly of resin bodies, which having been in a
semi-fluid condition, have mingled with the earthly matter
in contact with it, so obtaining the high ash found in many
kinds. In putting forward this theory as to the composi-
tion of coal, I wish it distinctly understood that by -the
terms ‘“‘humus’’ or ‘‘resin’’ bodies, I do not imply any one
definite compound, but merely bodies of this character, the
humus bodies all containing a percentage of hydrogen from
5 per cent. downwards, whilst the resin bodies all contain
a percentage of hydrogen above 5 per cent. If it is once
admitted that coal is a conglomerate of the kind I have in-
dicated, it explains all those obscure points which no other
theory touches—such as why with two coals of almost iden-
tical composition and of high oxygen content, one should
be a coking and the other a non-coking coal; the reason
being that in the one the high oxygen content is due to
humus bodies, which will not coke owing to the low pitch-
forming nature of the hydrocarbons, whilst with the other
the oxygen is due to Tesin bodies, which are essential to
good coking.,

All the evidence that can be adduced shown that when
a coal undergoes destructive distillation all the hydrocarbons,
together with the resin and humus constituents, undergo
decomposition at a temperature certainly well below 700 deg.
C., and that as the liquid and gaseous products distil out
they leave behind their less volatile residues as a pitch,
which lutes together the carbon particles and forms soft
coke, whilst as the temperature rises above 750 deg. C.,
he pitch residue decomposes, yielding hydrogen, carbon
monoxide and methane as gases. The carbon residue from
the pitch binds the residual mass into coke, and it is this
residual pitch that Burgess and Wheeler have mistaken for
a primary constituent of coal. It is clear, however, that
(putting detail on one side until our knowledge has been
broadened by experience) the answer to the question as to
what is the composition of coal—whether the answer is ‘de-
rived from a consideration of the actions taking place during
its formation and of the substances from which it was de-
rived, or is obtained from analytical data, as was done by
Anderson and Roberts, or from the products of distillation
as has been attempted by Burgess and Wheeler—must be
that coal is a conglomerate of humus and its degradation
products with the resinic bodies and their derivatives.

R —

THE EFFECT OF VARIOUS SUBSTANCES ON
THE RATE OF CORROSION OF IRON
BY SULPHURIC ACID.*

By Oliver P. Watts,

In Vol. 8 of the transactions of this society, C. F. Bur-
gess called attention to the remarkable reduction in the
corrosion of iron by sulphuric acid, brought about by the
addition of a small amount of arsenious oxide to the acid.
Later he explained the protective action as follows: “The
explanation which has been offered for this phenomenon is
that the iron receives, by contact with the solution, an ex-
tremely thin coat of arsenic which resists the action of the
acid and protects the underlying metals.” He also gave
experimental proof that the iron was coated with arsenic.

* Abstracted from a paper read before the Am. Electro-
Chem. Soc., April 20th, 1912. ‘

Volume 22.

It has leng been known that by dipping clean iron into
solutions of suitable composition and concentration thin
coatings of gold, silver, platinum, copper, and several other
metals may be deposited on the iron. It is generally con-
ceded that such coatings are not sufficiently continuous and
impervious to protect the underlying metal from corrosion,
even though the metal forming the coating may itself be
thoroughly resistant to the corrosive agent. Instead of
being a protection, such coatings are usually considered
to be stimulators of corrosion.

Since all metals which thus deposit upon ‘iron when it

is immersed in a solution of the metallic salt are electro-,

negative to iron, a short-circuited voltaic cell is formed. of
which the iron is anode and the metal deposit is the cathode:
So long as any iron remains in contact with the electrolytes
it would seem, except for certain comsiderations which will
be presented later, that the corrosion of the iron ought t0
be stimulated by this condition, and that the only way in
which such a coating could afford good protection would b€
by covering the iron completely, so that no electrolyte could
come in contact with it.

Speaking of the effect of other metals in contact with
iron, W. H. Walker says: “Tin is a metal which, like coP-
per, accelerates the corrosion of iron by aiding in the oxida-
tion of the hydrogen set free by the reaction.”” M. P-
Wood calls attention to the injurious action of metals, ‘“The
use of anti-corrosive, or anti-fouling paints, containing salts
of any metal, is attended with the greatest danger to the
coated (iron or steel) structure. = These pigments are €¥
tremely sensitive to the presence of saline elements in mois*
ture, their action being to rapidly dissolve portions of th€
iron, and to deposit the metal which they contain upon tk_‘e
surface of the plates, and these deposits, exciting energeti€
galvanic action, cause corrosion and pitting to go on wit
alarming rapidity. = Both mercury and copper salts are of-
fenders in this way.” :

It appears then, that arsenic is unique among the
metals which precipitate themselves upon iron from solu-
tion, for arsenic protects iron almost completely fro®
powerful corrosive agents, while the other metals are g€%
erally considered to aggravate corrosion and rusting. The
protective action of arsenic cannot be due to any superio®
power of resisting attack by sulphuri¢ acid, for silveks
platinum and gold are even more resistant, and yet acceler”
ate the corrosion of iron. It is evident that these Othef
metals do not form continuous and impervious coating®
over the iron, else they would protect it. It is difficult, P
haps even impossible, even with the aid of the electric CUF
rent, to deposit from solution a thin coating of one met?
upon another, so perfectly as to protect the underlying m‘f‘ta
from corrosion by an acid ordinarily capable of attacking
it. It is almost incredible that a thin yet perfect and DO
porous metallic coating should be deposited by a proces®
which depends for its operation upon the dissolving of ‘126
underlying metal. The protective action of coatings ©
copper, silver, «etc., thus deposited on iron is about as €~
fective as would be expected from a knowledge of thelf
method of formation, They are continually being under
mined by the corroding of the iron anode at points Dot yet
covered, until the copper or silver becomes detached, to have
its place taken by a new coating, and so. on, as long as & o4
of the salt of the depositing metal remains in the 501‘1“?”'
If the coated metal be removed to an acid, the corrosiv®
action is similar, except that the renewal of the coating cal
take place only at a rate not greater than that at which
detached metal redissolves in the acid. '

ect 25

If the coating of arsenic is so porous and imperf g
the action of acids shows the coating of copper, for ee,-
ample, to be, how can the arsenic protect the iron any bett
than copper does? It occurred to the writer that the

]
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Dlanati()n lay in a high overvoltage or excess potential of
Ydrogen on arsenic, and the experiments which follow were
Undertaken to discover whether this is the explanation of
€ singular and mysterious protective action of arsenic.
f the above explanation is correct, among the metals which
deposit upon iron when it is immersed in a solution of their
_Salts those having overvoltage for hydrogen should protect

Ton, and those of very low overvoltage should aggregate
Corrosjon,

If an electrode of platinum coated with platinum-black

€ Immersed in normal sulphuric acid the electrode will be
eeCtl"’-llegfative to the solution by about 1.14 volts. If
n‘°W‘ a small but slowly increasing electromotive force be
al?phed between this electrode and an insoluble anode it
:’ilu be found that the platinized cathode becomes progres-
c;;?&" ele;ctronegative with regard to the solution. When a
SOIu:}n d}fference of potential between the cath_vode and the
5% on is reached, bubbles of hydrogen begin to appear
the cathode. If a cathode of smooth platinum is used,
Ydfogen will not appear on this until it has become 0.00
S more positive than the other cathode was when hydro-
geg- first appeared on it. Similarily zinc must be o.70 and
befo(i.ury 0.78 volts more positive than t.the platinum-black
tia] re 'h}.fdrogen appears upon thpm. 'ThIS excess of poten-
% catEQUIIEd to cause a visible liberation of hydrqgen upon
ode of any particular metal, over the potential requir-

. atfi(;r the liberaFion of hydrogen upon platinum coated with
on u111~blau:k, is known as the ov.ervoltage f’f hydrogen
e ithat metal. In Table I. are given the single poten-
4 1 normal solutions of the sulphates of the metals, and
Overvoltage of hydrogen as stated by different observers.

Table 1.
Overvoltage in normal in 5 per
sulphutic acid cent. KOH,
Mer Posti:ngtlieal Caspari* (Foerster® Harkins“ag‘;’fg‘?w
Zinccury ..... ... —0.08 048 043 o074
L‘Ead SRS s v T OB24 Y 070 0.71 0.70
R . —0.005 0.64 0.38 0.62 0.57
Cadtni ............ . —o0.085. 0.53 0.43 0.55 0.61
Al‘senium ...... . +o0.162 0.48 0.48 0.52
Bism R o o s 0.30
Tron TR —0.490 0.38
Dpe;--......... +0.093 0.15
c°ba1t *esesa..  —O.515 0.23 0.10 0.25 0.41
Niékel tterieaii. —0.010 0.22
SiIVer SelvSiate s o slet  =—0i022.. OL2T 0.10 0.15 0.37
latin *tteieiii.. —0.047 ©O.15 0.13
olq e —I1.140 0.09 ©0.07 0.07
P8 eeenaans —I,356 © 0.02 0.055

arsenoin the theory that the protection of iron by a deposit of
latterc s due to the high overvoltage of hydrogen on the
. ¢ action would be as follows: Iron dissolves and by

Sing Mg deposits arsenic upon the surface of the iron.
Solyi, O arsenic is deposited simultaneously with the dis-
it 4 hga{c)if the iron, and only as a result of this dissolving,
& p, "9y possible that the iron should be perfectly Cover-
the i arsenlc, but here and there holes will exist, allowing
arg ., 10 make contact with the electrolyte.  Voltaic cells
.U formed, From the single potentials of iron and of
€l roc;n+. 0.003 and —o.550, these cells should have an
Ton oy Otive force of 0.64 volts, and the corrosion of the
Voltag, 8ht o be very vigorous. It is here that the over-
the a 7 of hydrogen cothes in play. The iron is anode and
With Chic cathode, and, just as in any other primary cell
the Cathp UTic acid as electrolyte, hydrogen is deposited on
the Dote°d.e. But when hydrogen is liberated on arsenic
\0.277 Dtial of the latter is raised 0.39 volts higher than
* the potential at which hydrogen is liberated on
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platinum-black. This would rise the potential of the arsenic
to + o0.113 volts, or higher than the potential of the iron
anode. This means that in our iron-arsenic cell there can
be no visible evolution of hydrogen on the arsenic, for be-
fore this can occur the potential of the cathode has become
equal to that of the anode, and corrosion of the iron ceases,
in other words, this particular primary cell polarizes so
badly that after a few seconds of action its electromotive
force has fallen to zero.

If the above explanation is correct, protection should be
afforded by those metals which plate out on iron by im-
mersion, and whose overvoltage for hydrogen is great
enough to raise their potentials to at least equal the single
potential of iron. The potentials of the following metals
are far enough below that of iron to expect that they will
deposit on iron even in moderdtely strong sulphuric acid:
antimony, arsenic, bismuth, gold, lead, mercury, platinum,
silver and tin.  Potential measurements made by students
in the writer’s laboratory indicate that chromium should be
included ‘in the list. Omitting lead, on account of the in-
solubility of its sulphate, mercury, tin, and arsenic show
the highest overvoltage; compounds of these metals were
therefore used in a preliminary experiment, by A. C. Shape.

From the experiments certain definite conclusions can
be drawn and other generalizations now appear profitable,
but may require revision or rejection in the light of future
experiments. s

The writer’s hypothesis, that the protective action of
arsenic is due to its high overvoltage, has been in a gen-
eral way confirmed. Other metals of high overvoltage have
had a protective influence, while all metals of low overvolt-
age which deposits on iron are accelerators of its ¢orrosion.
So far as overvoltages are known, bismuth alone fails to con-
form to the hypothesis. Theoretically it should retard cor-
rosion; actually it is an accelerator. Unless redetermina-
tions of the overvoltage of bismuth and the single potential
of iron shall reconcile theory with fact, the writer’s hypo-
thesis fails. The overvoltage of bismuth was presumably
measured on a solid electrode. Bismuth deposited as a
powder. If there is the same difference in overvoltage for
bismuth as between smooth and spongy'platinum, this cor-
rection would put bismuth in the list of accelerators.

The statements which follow are intended to apply only
to the corrosion of iron by sulphuric acid.

Tin, chromium and mercury retard corrosion ; of these,
tin alone is as effective as arsenic. The protective action
of mercury is very slight.

In studying the effect of different reagents on corrosion
it is necessary to consider both the metal and the non-metal
or acid radical, since each may have an effect of its own.

The binary salts and acids of the halogens are very
good protective agents when used in considerable amounts.
To combine most effectively the protective effects of a metal
and a halogen, e.g., tin and chlorine, much stannous chloride
should not be added, for a large amount of the salt of any
metal which precipitates on iron in an acid solution is likely
to act as a corrosive agent; only a small amount of stannous
chloride should be added, and the extra chloride added as
sodium chloride. .

Oxidizing agents are in themselves accelerators of cor-
rosion by acids, although in dilute solution this may be
masked by a protective action which supervenes when the
oxygen has been used up, as might happen with chromates.

Reducing agents should show more or less protective
action, but this fact remains to be confirmed by further exs
periment.

In general, the whole subject as here presented is but
a preliminary study which opens many possibilities for
future investigation. It is hoped that the data appended
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may prove of service to those wishing to pursue the subject,
and that the writer’s conclusions may meet with confirma-
tion from independent sources.

For convenience in comparing the effects of different
Teagents, an index is appended.

Retarders of Corrosion.—Acid, hydrobromic; acid, hy-
drochloric; acid, hydrofluoric; arsenate of sodium; arsenic
sulphate; bromide of potassium; chloride of ammonium;
chloride of manganese; chloride of mercury; chloride of
sodium ; chloride of tin; chrome alum; chromium sulphate;
fluoride of potassiim; hydroquinone; iodide of potassium;
mercury chloride; mercury sulphate; resorcine; stannate of
sodium.

Accelerators of Corrosion.—Acid, chromic; bismuth sul-
phate; chromium chloride; copper sulphate; gold chloride;
mercurous nitrate; platinum chloride; potassium chlorate;
potassium chromate; potéssium dichromate; potassium
mitrate; potassium permanganate; silver nitrate; silver sul-
phate.

Of no Effect or Doubtful.—Ammonium sulphate, anti-
mony, sulphate, boric acid, citric acid, potassium sulphate.

—_— e weo——

THE PRESERVATION OF POWER TRANS-
MISSION POLES.*

By W. R. Wheaton.

The following account deals with an experiment which
is complete and covers a long period:—

In March, 1908, the San Joaquin Light & Power Cor-
poration set a line of Western yellow pine (pinus ponderosa)
poles. The line is about thirty miles long and contains
approximately 6oo poles. ~ These poles were cut in the
Sierras above Fresno at an elevation of about 4,000 ft., and
thoroughly seasoned before treatment. A portion of the
poles were given a brush treatment with carbolineum - and
with creosote, and the balance were treated in the open tank
with creosote, zinc chloride and crude oil. = The butt only
was treated. Western yellow pine is very susceptible to a
preservative treatment. Some of the butts were thoroughly
penetrated with creosote and with zinc chloride, the average
penetration at the ground line being 3 in. The penetration
with crude oil averaged about 1% in. The crude oil used
was a heavy oil ‘of asphaltum base supplied from the Kern
River fields. In order to get a comparative life of the wood
treated and untreated, stubs of untreated timber were set
along the line about a mile apart. The writer inspected
this line in' June, 1910, at which time it had been set for 27
months. The untreated stubs set along the line were com-
pletely rotten. Of the poles given a brush. treatment with
creosote, 27 per cent. showed signs -of decay and 29 per
cent. of the poles given brush treatment with carbolineum.
Of the poles treated with crude oil 45 per cent. were slightly
attacked, and of the poles treated with zinc chloride, 28 per
cent. showed attack. The poles treated with creosote in the
open tank (over so per cent. of the entire line was treated
in this way) were all perfectly sound and showed no signs
of decay. -

In August, 1911, two of the poles in this line which had
received a brush coating of creosote fell over, due to the
decay of the butt. During August and September, 1911,
the line was gone over and all of the poles which had been
given a brush treatment of creosote and carbolineum were
so badly decayed that they were strapped to a creosoted
cedar stub.

* Abstract of paper presented at Annual Convention of
Wood Preserver’s Association, Chicago. ‘

Volume 22.

Since the erection of the plant by the San Joaquin Light
& Power Corporation Western red cedar has been treated.
The butts only are treated by the Open tank process. There
is no necessity for treating the top, since the top is not
subject to decay. With this process it is attempted only t0
fill the outer ring of sapwood with creosote, and if the tim-
ber is thoroughly seasoned there is little difficulty in ac-
complishing this. The penetration varies with the width
of the sapwood from % in. to 1 in. with an absorption of
from 7 to 9 lb. to the cubic foot. There are treated and up-
treated cedar poles in the lines which have been set for fouf
years. The creosoted poles are still perfectly sound, while
the poles set untreated have decayed through the sapwood
and into the heart. :

Creosote is used in preference to chloride of zinc OF
other treatment which might be effective in an arid climate
because after the installation of the irrigation systems the
poles are often in the middle of irrigated fields, where zin¢
is washed out of them, so that they have to be replaced
after a brief service. A so-ft. creosoted pole placed in the
line means an investment of about $25, while the use of
chloride of zinc would cut this cost to about $24.25. The
saving is too small to be considered against the possibility
of the loss of the preservative in one or two years.

P TR

LIGNO-CONCRETE.*

By Gerald 0. Case (Member).

In the introductory remarks, the author refers to the
use in America and Australia of concrete in combinatio®
with timber, and points out that, while the concrete effety
tively preserves the timber, it is not used to the gfreatest
advantage. The object of the author’s investigations was
ascertain if it were possible to reinforce concrete with timbe*
rods. Roughly speaking, steel is about eight or nine times
stronger than timber, but ten to fifteen times as expensive:
The efficiency of timber, as a reinforcing material, depe™ .
on whether there is sufficient adhesion between the timb€*
and the concrete, and whether the difficulties of the absorP”
tion of moisture by the timber from the wet concrete, 2%
the splitting the latter, can be overcome.

The paper describes the experiments made by the autho?
to ascertain (a) the amount of water absorbed by eightee®
kinds, of timber immersed in fresh water, along the 872
and through the end grain respectively; (b) the relativ®
absorption by the timber of fresh and sea water in the S
period; (c) the relative amount of water -absorbed by timb!
embedded in 6 to 1 concrete and neat cement blocks; _(d)
the effect of applying wood preservative, creosote, varnis®
etc., to the timber before insertion in the concrete or ceme?
blocks; (e) the effect on the adhesion between the timb®*
and the concrete of soaking the rods before insertion. i
amples are given to show that concrete effectively preserve
timber embedded in it.

Particulars are given of the construction of twean‘ﬁve:
concrete beams reinforeed by timber rods. Three lig'f}th
concrete beams, 8 in. deep by 4 in. wide, were tested W b
a central load on a 4 ft. span, the average wultimate lo b
producing fracture about three tons. The results of thess
tests are comipared with the tests on ferro-concrete beawe
recorded by Mr. E. Marburg in the Proceedings of thﬂ
American Society for Testing Materials (1904, Vol. IV-).' s
appears that for the same ultimate strength of beam 3
necessary ty use ¢ per cent. of sectional area of pitch pint

* Abstract of paper read before the Society of Enginegf-’f'
London. April 1st, 1912,
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tensile reinforcemnts as against 1 per cent. steel reinforce-
ments, A comparison of the prices of steel and pitch pine
shows a saving in favor of ligno-concrete.

As the author points out, in cases where more than about
12 per cent. of steel reinforcement is required, ligno-con-
Cre_te cannot compete with ferro-concrete, because the re-
duired size of the timber bars would be too large for con-
Venient uyse, There appears, however, to be a big field for
i or use in constructing bungalows, buildings for small
Oldings, floors, piles, posts, fencing, coast and river works,
:;:'bl? I}as already been used for making fen.ce posts and

uilding a short length of sea wall. The ligno-concrete
fNCe-posts cost about two shillings per cube foot. They are
about ¢ per cent. cheaper than creosoted deal, and about
40 per cent, cheaper than Engish oak. In Canada four bun-
gzlqu have been built with ligno-concrete slabs,. and . t_he
Coflﬂ'c ~Coast Construction Cc?mpany, of Victoria, .Br}tlsh
o bela, r.row have contracts in hand for twenty buildings

ich this material is to be used.

— e o—————

ENGINEERING NOTES.

o c:eglna,' Sask.—.There ! prob.ability that the p‘ositi'on
clllnbg engineer will be vacant owing to the present in-
ki 0t, Mr. Thornton, being appointed works commis-
ner,
S tiﬁhbridgif, Alta-—.The vﬁrc‘ra,ng‘crs of t.hc Rocky 1\'101.111—
of ; Ser.Ve will meet in th_ls city and consider the question
nStallmg a telephone line throughout the forest. Mr.
mer']]t (}:’illing, telephone expert  for the. p-ovincial govern-
> 4as prepared a report on the subject.

—_——

PERSONAL.

M > : ;
5% thr. James G. Lindsay has been re-appointed engineer
€ Municipality of Belleville, Ont.

of C:_"" W. H. Sullivan has been appointed to the position
1ef engineer of the Welland Ship Canal. i

Announcement is made of the appointment of Mr. J. L.

Wey
®F to the position of charge of the Welland Ship Canal.

tendmr' J. C. Gardner has been appointed engineer-superin-

e :
ou Nt on the construction of the good roads of Welland
Oty, Ontario,

WOTkM"' L. F. Willsie has taken charge of reconstruction
Willsion the Canadian Pacific Railway. Until recently Mr.
Ongt © has been assistant engineer for the city of London,

M . b
breci, - H: H. Adams has been appointed to the position of
eslden

Orme t of the Kansas City terminals. Mr. Adams was

Railwry manager of the Toronto, Hamilton and Buffalo
ay.

M

Wag tl? e Heafield, 264 Reid Street, Peterboro’, Ont.,
of g € author of an article on “The Material List Method

tore. . A .
ngin:e Keeplng,” which was published in The Canadian
flums €T of April 11, 1912.  Mr. Heafield will be glad to

ihterestedurther details of the method to any one sufficiently

My,
gy Cunni Jeppesen, who was for many years designing

Ill,,'he:r of The Strauss Bascule Bridge Co., of Chicago,
c.‘?lnpanil been appointed managing engineer of the same
8 lllam" '
. Ceeq

to enquire,

& Mr. J, R. Hall, who was formerly .chief drafts-
Aas been appointed designing engineer, and is suc-
S chief draftsman by Mr. A. O. Walker.

THE CANADIAN ENGINEER 501

Mr. W. W. VanEvery has just been appointed city en-
gineer of Sault Ste Marie, Ont. Mr. VanEvery graduated
from the School of Practical Science, Toronto, thirteen years
ago, and since then has been continuously engaged in dif-
ferent kinds of engineering work, both in Canada and in
the United States. While in the United States he was con-
struction engineer with the Lackawanna Steel Company
during the construction of their new plants at Buffalo, N.Y.,
and Lebanon, Pa. Later he was sales engineer for the
Allis-Chalmers Company, of Milwaukee, Wis. In Canada
he has been connected with the construction of the following
new plants: The Canada Car & Foundry Co., at Turcot,
Montreal; M. Beatty & Sons, Welland, Ont.; The Tallman
Brass & Metal Co., Hamilton, Ont.; extension to the Canada
Screw ‘Company’s plant at Hamilton, and extensions to the
Harris Abattoir plant, Toronto. He has also done consider-
able consulting work besides, and previous to taking the
city engineership of the Soo, was engineer for the Algoma
Steel Company of the same city. Mr. VanEvery is an
associate member of the Canadian Society of Civil Engineers,

Mr. C. H. Rust, M. Can. Soc. C.E., M. Am. Soc. C.E.,
has tendered his resignation as city engineer for Toronto.
Mr. Rust was born in Essex, England, December 25th, 1852;
was educated at Brentworth Grammar School, and began
professional work under the late Mr. Frank Shanley. In

the year 1877 he entered the employ of the city of Toronto
as rodman; in 1881 he was appointed assistant municipal
engineer, and during the year 1892 took charge of the city’s
work, but ii was not until February, 1898, that Mr. Rust
was appointed city engineer. Mr. Rust was elected a mem-
ber of the Canadian Society of Civil Engineers in 1887, and
in the year 1gor was honored by the position of vice-presi-
dent of that body. In 1911 he was elected president of this
organization. He was interested in other engineering and
municipal societies, having been elected a -member of
American Society of Civil Engineers, the American Society

of Municipal Improvements, and the American Waterworks
Association.
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OBITUARY.

Through the ‘“Titantic’’ disaster Canadians lost a prom-
inent metallurgical and chemical engineer in the person of
Mr. Ernest Sjostedt. He had been connected with the erec-
tion of many important steel and metal plants, among which
are the reduction plant and the water gas plant at Sault
Ste. Marie, and the Standard Chemical works. He was a
native of Sweden and a graduate of the School of Mines,
Stockholm. When he met his death he was returning from
a business trip in the interests of The Lake Superior Cor-
poration and the Dominion Government. He was sixty years
of age.

The engineering fraternity recently lost one .of its mem-
bers in the person of Charles Beresford Fox, of the firm of
Fox and Wragge, Toronto. He was the eldest son of Mr.
Francis Fox, a member of the firm of Sir Douglas Fox and
Partners, civil engineers, London, England. Mr. Fox has
been a resident of Toronto for the past three years. Prior
to coming to Toronto he had been engaged in many im-
portant engineering works, having passed some years in
South Africa on the Rhodesian railways, and at the con-
struction of the bridge over the Zambesi River at Victoria
Falls. He was also engaged for about two years at the
building of the Assiout Barage on the Nile in Egypt, and
for a time at the Simplon Tunnel. His death occurred on
April 15th last.

— o

COMING MEETINGS.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 Dorchester St. W.,
Montreal. .. Meeting of the Mechanical Section. Thursday, April 25th, at 8-15 p.m.
Paper on ‘' Distribution of Stress in Certain Tension Members,” by Mr. C.
Batho, A.M. Can. Soc. C.E.; Secretary C. H. McLeod

CANADIAN INSTITUTE.—‘IQS College Street, Toronto. Saturday Evening
Lectures, 8 p.m. April, 27th—" Early Economic History of Canada,” S. A. Cud-
more, Toronto University. Nominations. May 4th—Annual Meeting and
Election of Officers.

ONTARIO MUNICIPAL ASSOCIATION.—Annual convention will be held
in the City Hall, Toronto, on June 18th and 19th, 1912. Secretary-Treasurer,
Mr. K. W. McKay, County Clerk, St. Thomas, Ont.

CANADIAN PUBLIC HEALTH ASSOCIATION.—Second Annual Meeting
to be held in Toronto, Sept. 16, 17 and 18.

O

ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 Dorchester Street
West, Montreal. President, W. F. TYE; Secretary. Professor C. H. McLeod.
KINGSTON BRANCH—Chairman, A. K. Kirkpatrick; Secretary, L. W Gill;

Headquarters : School of Mines, Kingston.

OTTAWA BRANCH—

177 Sparks St. Ottawa. Chairman, S. J. Chapleau, Ottawa; Secretary,

H. Victor Brayley, N.T. Ry., Cory Bldg. Meetings at which papers are

read, 1st and 3rd \Vednesdays of fall and winter months; on other Wednes-

day nights in month there are informal or business meetings,

QUEBEC BRANCH—Chairman, W. D. Baillairge ; Secretary, A. Amos; meet-
ings held twice a month at room 40, City Hall.

TORONTO BRANCH—9 King Street West, Toronto. Chairman, T. C. Irving ;
Secretary, T. R. Loudon, University of Toronto. Meets last Thursday of the
month at Engineers’ Club.

VANCOUVER BRANCH—Chairman, C. E. Cartwright; Secretary, W. Alan,
Kennedy ; Headquarters: McGill University College, Vancouver.

VICTORIA BRANCH—Chairman, F. C. Gamble; Secretary, R. W. Maclntyre;
Address P.O. Box 1290.

WINNIPEG BRANCH—Chairman, J. A. Hesketh; Secretary, E. E. Brydone-
jack; Meets every first and third Friday of each month, October to April, in
University of Manitoba, Winnipeg.

MUNICIPAL ASSOCIATIONS

ONTARIO MUNICIPAL ASSOCIATION.—President, Chas. Hopewell,
Mayor, Ottawa; Secretary-Treasurer, Mr. K. W. McKay, County Clerk, St.
Thomas, Ontario. :

SASKATCHEWAN ASSOCIATION OF RUKRAL MUNICIPALITIES.—
President, George Thompson, Indian Head, Sask. ; Secy-Treasurer, E. Hingley,
Radisson, Sask.

THE ALBERTA L. I. D. ASSOCIATION.—President, Wm. Mason, Bon
Accord, Alta. « Secy-Treasurer, James McNicol, Blackfalds, Alta.

THE UNION OF CANADIAN MUNICIPALTIES.—President, W. Sanford
Evans, Mayor of Winnipeg; Hon. Secretary-Treasurer, W. D. Lighthall, K.C.,
Ex-Mayor of Westmount.

THE UNION OF NEW BRUNSWICK MUNICIPALITIES.—President,
Councillor Siddall, Port Elgin; Hon. Secretary-Treasurer J. W. McCready, City
Clerk, Fredericton.

UNION OF NOVA SCOTIA MUNICIPALITIES.—President, Mr. A. S.
MacMillan, Warden, Antigonish, N.S, ; Secretary, A, Roberts, Bridgewater, N.S.

UNION OF SASKATCHEWAN MUNICIPALITIES.—President, Mayor
Bee, Lemberg; Secy-Treasurer, W. F. Heal, Moose Jaw.

UNION OF BRITISH COLUMBIA MUNICIPALITIES.—President, Mayor
ghnta. Bﬂsnaimo. B.C,; Hon. Secretary-Treasurer, Mr. H. Bose, Surrey

entre, B.C.

UNION OF ALBERTA MUNICIPALITIES.—President, Mayor Mitchell,
Calgary.; Secretary-Treasurer, G. J. Kinnaird, Edmonton, Alta.

UNION OF MANITOBA MUNICIPALTIES.—President, Reeve Forke,
Pipestone, Man. ; Secy-Treasurer, Reeve Cardale, Oak River, Man.
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Toronto ; Secretary, J.R. Collins, Toronto.
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CANADIAN TECHNICAL SOCIETIES

ALBERTA ASSOCIATION OF ARCHITECTS.—President, G. M. Lané
Secretary, L. M. Gotch, Calgary, Alta.

ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS.—President:
J. L. R. Parsons, Regina; Secretary-Treasurer, M. B. Weeks, Regina.

ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—President, N.. Me
Murchy ; Secretary, Mr. McClung, Regina.
nt

BRITISH COLUMBIA LAND SURVEYORS' ASSOCIATION. — Preside e
W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts, Victoria,

BUILDERS' CANADIAN NATIONAL ASSOCIATION.—President, E- T
Nesbitt; Secretary-Treasurer, J. H. Lauer, Montreal, Que.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.—_Preside":'
Wm. Norris, Chatham, Ont.; Secretary, W. A. Crockett, Mount Hamilton, Ont:

CANADIAN CEMENT AND CONCRETE ASSOCIATION.—President, petetf’
Gillespie, Toronto, Ont. ; Secretary-Treasurer, Wm. Snaith, 57 Adelaide Stre€
Toronto, Ont. e

CANADIAN CLAY PRODUCTS’ MANUFACTURERS’ ASSOCIATION
President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, Toronto

CANADIAN ELECTRICAL ASSOCIATION.—President, N. W. Ryersot
Niagara Falls ; Secretary, T. S. Young, Canadian Electrical News, Toronto-

CANADIAN FORESTRY ASSOCIATION —President, John Hendry, V&%
couver. Secretary, James Lawler, Canadian Building, Ottawa.

CANADIAN GAS ASSOCIATION.—President, Arthur Hewit, Geﬂe‘;f
Manager Consumers’ Gas Company, Toronto; J. Keillor, Secretary-Treasur!
Hamilton, Ont. o8

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.—Preslde“21'
W. Doan, M.D., Harrietsville, Ont. ; Secretary-Treasurer, Francis Daggen
Richmond Street West, Toronto. '

CANADIAN MINING INSTITUTE.—Windsor Hotel, Montreal. Presid
Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, Windsor Ho
Montreal. 3

CANADIAN PEAT SOCIETY.—President, J. McWilliam, M.D., quhd.gg:
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle Build!
Ottawa, Ont. D+

THE CANADIAN PUBLIC HEALTH ASSOCIATION.—President, =
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne Drum, OttaW:

CANADIAN RAILWAY CLUB.—President, A. A. Goodchild; Secfef”y'
James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q. d
s

CANADIAN STREET RAILWAY ASSOCIATION.—President, D. MCDO‘;:eh
Manager, Montreal Street Railway; Secretary, Acton Burrows, 70 Bond St
Toronto. 3 b

CANADIAN SOCIETY OF FOREST ENGINEERS.—President, Dr- Fe"f;‘?
Toronto. ; Secretary, F. W. H, Jacombe, Department of the Interior, Ottaw :

CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto, Presidéiy
G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets third Tue
each month except June, July and August.

a
DOMINION LAND SURVEYORS.—President, Mr. R. A. Belanger, Otta™
Secretary-Treasurer, E. M. Dennis, Dept. of the Interior, Ottawa. t
EDMONTON ENGINEERING SOCIETY.--President, J. Chalmers; Secr®
ary, B. F. Mitchell, City Engineer’s Office, Edmonton, Alberta.

: LB
ENGINEERING SOCIETY, TORONTO UNIVERSITY.—Presidents J
Ritchie ; Corresponding Secretary, C. V. Ross.

ents
tels

vef
ENGINEERS' CLUB OF MONTREAL.—Secretary, C. M. Strange, 9 Bed
Hall Square, Montreal. dent
ENGINEERS' CLUB OF TORONTO.—9 King Street West. Presitisg
Willis Chipman ; Secretary, R. B. Wolsey. Meeting every Thursday €V
during the fall and winter months. Kal’p;
INSTITUTION OF ELECTRICAL ENGINEERS.—President, Dr, G etary”
Secretary, P. F. Rowell, Victoria Embankment. London, W.C.; Hon. Sect

Treasurer for Canada, Lawford Grant, Power Building, Montreal, Que- o
 of

INSTITUTION OF MINING AND METALLURGY.——President-beﬁr5
Taylor ; Secretary, C. McDermid, London, England. Canadian mem Milm
Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain and W- H-

and Messrs W. H. Trewartha-James and J. B. Tyrrell.
INTERNATIONAL ASSOCIATION FOR THE PREVENTION OF SM
—Secretary R. C. Harris, City Hall, Toronto.
MANITOBA LAND SURVEYORS.—President, George McPhillips:
ary-Treasurer, C. G. Chataway, Winnipeg, Man. <ese
NOVA SCOTIA MINING SOCIETY.—President, T. J. Brown, Sydney 0
C. B.; Secretary, A. A. Hayward.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—.Pr'esidef;oﬁi
MacKenzie; Secretary, A. R, McCleave, Assistant Road Commissioner
Halifax, N.S. sid nte

(2
ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION--’P’&,hubY‘
Major. T. L. Kennedy; Hon. Secretary-Treasurer, J. E. Farewell q

OKE*

gecret’

N
tdie)

Secretary-Treasurer, G. S. Henry, Oriole. ight
ONTARIO LAND SURVEYORS’ ASSOCIATION.—President, T: B- SP¢ i
Toronto; Secretary, Killaly Gamble, 703 Temple Building, Toronto- Booth'

THE PEAT ASSOCIATION OF CANADA.—Secretary, Wm. J. w.
New Drawer, 2263, Main P.O., Montreal. aryr
—gecre

PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS.
J. E. Ganier, No. 5. Beaver Hall Square, Montreal. ReBi"‘:
REGINA ENGINEERING SOCIETY.—President, A. J. McPherson:
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina. B S
ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—Pt'esu:le‘sl .Beavef
Baker, F.R.I.B.A,, Toronto, Ont, ; Hon. Secretary, Alcide Chausse, No. v
Hall Square, Montreal, Que. eW"t'

ROYAL ASTRONOMICAL SOCIETY.—President, Prof. Louis B- st
resident’

SOCIETY OF CHEMICAL INDUSTRY.—Dr. A. McGill, Ottawa. P
Alfred Burton, Toronto, Secretary. uNI
McGILL

UNDERGRADUATE SOCIETY OF APPLIED SCIENCE,
VERSITY.—President, J. P, McRae ; Secretary, H. F. Cole.

. WESTERN CANADA IRRIGATION ASSOCIAT}ON.—PresidG“.t'
Pierce, Calgary ; Secretary-Treasurer, John T. Hall, Brandon, Man. 'orebfy-
WESTERN CANADA RAILWAY CLUB.—President, R. R. Nield :(lf;, exce?®
W. H. Rosevear, 115 Pheenix Block, Winnipeg, Man. Second Mofl
June, July and August, at Winnipeg.
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CONSTRUCTION NEWS SECTION

Readers will conter a great favor by sending in news items from time to time.
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 get notes

PLANS AND SPECIFICATIONS ON FILE.

The following Plans (P.) and Specifications (S.) are on
file for reference only unless otherwise noted at the office of
The Canadian Engineer, 62 Church Street, Toronto:—

Bids close Noted in issue of

4-30 Tunnel sewer, Edmonton, Alta. .......... (S.) 4-4
4-30 Trunk sewer, Edmonton, Alta. ............ (S.) 4-11
4-30 Subway, Moose Jaw, Sask. .......... (B, & S.) " 4-18
5-10 One diesel oil engine, Vernon, B.C. ..... (S.) 4-25

(Saskatoon plans and specifications are on'ﬁle at T‘he
Canadian Engineer Office, 820 Union Bank Building, Win-
Ilipeg),

— e

TENDERS PENDING.

In Addition to Those in this Issue.
Further information may be had from the issues of The
anadian Engineer referred to. Tenders
Place of Work.

Close. Issue of. Page.

thorg, Man., school house ....May 1. Apr. 11. 50
By View, N.S., lifeboat Louse

anddwelling s S Apr. 30. Apri xr. 60

algary, Alta., timber structures May 15, Apr. 18. 76
algary, Alta., concrete struc-

ROTes . Ciinddl e T iia i May: - 2 Mar. 28. 70
Ca]garY, Alta., designs for aque-

Gl e ORI BERCS PN TV e Y May 1. Feb. 22. 70
Edmonton, Alta., tunnel sewer ..Apr. 30. Apr. 4. 2
deOnton, Alta., trunk sewer ..Apr. 3o0. Apr. 11. 72

Ort  William, Ont., garbage
P URCIneTaton), »un e e b iavigs i May; 15. Apr. 18. 74
Tedericton, N.B., school build-
H; Ing, St. Mary’s Reserve ...May 2. Apr. 18. FR G0
1gh River, Alta., laying water
K AR o e T el S Apr. 30. Apr. 18. 50
frrisdale, B.C., outfall sewer,
L T e AR R I s R e Apr. 20. Apr. 18. 50
ittle Pines, Sask., school house,
M =12 A A RIS ree b May. 6. Apr. 4. 60
Macdonald, Man., grading ..... Apr. 23.  Apr. 11. 50
M°°Se Jaw, Sask., subway ....Apr. 30. Apr. 18. 74
00se Jaw, Sask., public library
M building ................. Apr. 24. Apr. 18. 50
Uncey, Ont., alterations to In-
Ot dustrial School' ........... May. 1. Apr. a. 6o
Ottawa’ Ont., steel tug ...... Apr. 22. _ Apr. 11. 60
AWa Out., designs for monu-
1 e T Octs, 20 isiADT. A8 6o
aWa, Ont., fishing protection
Ott ) T R g R e AR June 17. Apr. 18. 74
AWa, QOnt., improvements to :
org CCK 15 ceureiiiineann ...Apr. 26.  Apr. 11, 6o
f°f Quebec, Que., proposals
Poinor (oY) R R T e S July 2. Apr. 18. 60

t Grey, B.C., plans for uni-
prin"ersity .................. July 31. Feb. 4. 60
Regice Albert, B.C., sidewalks..Apr. 30.  Apr. 18. 60

Sna’ Sask., electric supplies,
saska:c' S R S A et ol May 15. Apr, 11. 72

2o 00, Sask., superstructure
sau]t3rd Street subway ........ May 17.  Apr. 18. 76

i Ste. Marie, Ont., widen-

N8 lower entrance channel-

Selk?’ay ...................... May 10. = Apr. 18 60

é‘:f’ Man., bridge, Gunn’s
Van%eek' ................... May 7.  Apr. 18. 60

"uver, B.C., pumping en-
W; &in
‘nhip €, hose wagon, etc. LT May 2. Apr. 11 6o
al €®, Man., twelve addition-
T00ms to Britannia School.Apr. 30. ~ Apr. 18. 60

TENDERS.

Berlin, Ont.—Tenders will be received by the town of
Southampton until May 1st, 1912, for the laying of 500 fit.
of 15-in. sewer pipe along the lake shore road. Full particu-
lars may be had on application to Messrs. Bowman & Connor,
Civil Engineers, Berlin, Ont.

Berlin, Ont.—Tenders will be received up to April 27th,
1912, .for the construction of a new bridge over the River
Nith, one mile north ot New Hamburg, bridge consisting of
(a) 11o-ft. steel span; (b) concrete abutments. Specifica-
tions, etc., at the office of Messrs. Bowman & Connor, Civil
Engineers, Berlin, Ont.

Brantford, Ont.—Tenders will be received by Geo. W.
Alderson, Secretary-Treasurer, S. S. No. 3, Grandview P.O.,
until April 3oth, 1912, for the erection and completion of an
eight-room school house at Grandview. Plans and specifica-
tions at the office of the architects, Messrs. Taylor & Taylor,
Hope Chambers, Brantford, Ont.

Denfield, Ont.—Tenders will be received by E. R. Bar-
clay, clerk of Lobo Township, Poplar Hill, until Wednes-
day, May 1st, 1912, for concrete abutments and steel super-
structure for a bridge over the Sydenham River at Ivan
P.O., Lobo Township. Also for three small concrete
bridges. Plans, etc., may be obtained either from F. W.
Farncomb, consulting engineer, London, Ont., or James
McNair, commissioner, Denfield.

Exeter, Ont.—Tenders will be received up to Manday,
May 6th, 1912, for about 6,000 feet of 4” and 6” cast iron
waterworks pipe, also about one dozen hydrants and valves.
F. W. Farncomb, consulting engineer, London, Ont. (See
advt. in Canadian Engineer.)

Exeter, Ont.—Tenders for the construction of about
3,000 feet of vitrified sewer pipe will be received up to noon
of May roth, 1912. Plans and specifications at office of F.
W. Farncomb, consulting engineer, London, Ont., and T.
B. Carling, town clerk, Exeter, Ont. (See advt. in Canad-
ian Engineer.)

Guelph, Ont.—Tenders will be received until May 3rd,
1912, for the laying of 3,000 feet of track on the York Road,
in the city of Guelph. Plans and specifications at the office
of the City Engineer or the Guelph Radial Railway Company.
(See Advt. in Canadian Engineer.)

Lebret, Sask.—Tenders for the erection of a brick ven-
eer school building will be received up to May 31st, 1912.
Plans and specifications may be seen at the office of W.
Crossley, Lebret, Sask, or at secretary-treasurer, J. Z. Laf-
leur’s office, Lebret, Sask.

Moose Jaw, Sask.—Tenders will be received by the City
Commissioners until May 15th, 1912, for the laying of approxi-
mately 34,000 square yards of pavement. Plans, etc., at the
office of J. Antonisen, City Engineer. (See Advt. in Cana-
dian Engineer.) .

Moose Jaw, Sask.—Tenders will be received by the
City Commissioners, Moose Jaw, up to May 1st, 1912, for
the laying of approximately 4-5 mile of sewer and water
mains. Plans and specifications may be obtained from J.
Antonisen, city engineer.

Montreal, P.Q.—The management of the Cedar Rapids
Power Co, are inviting tenders for the construction of a dyke
and a portion of the power house. This work will cost
about $2,000,000. ;

Montreal, P.Q.—Mr. L. N. Seneca, secretary Board of
Commissioners, will receive tenders up to noon, April 3oth,
for the construction of retaining walls around the ponds in
Lafontaine Park,

Orangeville, Ont.—Dr. Riddell, mayor of this municip-
ality, will receive tenders for reinforced concrete bridge to
be erected on the West Roadway. The tenders are to be in
by 7.30 p.m., May 6th,
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Oshawa, Ont.—Mr. John Bale will receive tenders for
the work of erecting a DNEW church and Sunday School
building up to moon, Mav 4th next.

Ottawa, ont.—Tenders will be received until May 6th,
1912, for the construction of Azimuth Mark and Stellar
Camera Huts, Royal Observatory, Ottawa. Plans, etc., at the
office of R. C. Desrochers, Secretary Department of Public
Works, Ottawa.

Ottawa, ont.—Tenders will be received up to May 6th,

. 1912, for dredging required at the following places:—

Prince Edward Island—Vernon River.

Nova Scotia—Cheticamp, Margaree Harbor, Sydney
Harbor, D’Escousse, Digby, Musquodoboit, Mill Cove.

Full particulars, specifications, etc., can be obtained from R.
C. Desrochers, Secretary, Department of Public Works,
Ottawa.

Ottawa, ont.—Corporation of the city of Ottawa, Muni-
cipal Electric Department, calls for tenders on fifty (50)
ornamental iron lamp posts together with globes and fittings
for same. Tenders to ibe by noon of April 30th, 1912. Specifica-
tions may be had at the office of the Electrical Superintendent,
J. E. Brown, 75 Laurier Avenue W., Ottawa.

Ottawa, ont.—Tenders, addressed to the Board of Con-
trol, will be received up to noon of April z0th, 1912, for the
supply of 2,000 feet of 2%-inch double jacket—rubber-lined
fi.e hose complete with couplings (Higbee thread). Also for
the supply of two z5-gallon chemical tanks, to be constructed
in accordance with specifications to be seen at the office of
the Chief of the Fire Department, City Hall.

Ottawa, ont.—Tenders will be received up to May 14th,
1912, for the supply and installation of two electrically oper-
ated pumping units each having a capacity of 2,000 imperial
gallons per minute. Newton P Rer; City Engineer, Ottawa.
(See Advt. in Canadian Engineer).

Ottawa, ont.—Tenders will be received until May 13th,
1912, for dredging required at the following places in the Pro-
vince of Ontario .__South Lancaster, Gananoque, Kingsville,
Blind River, Cobourg, Honey Harbor, Port Hope, Trenton,
Deseronto. Combined specifications and form of tender can
be obtained on application to R, C Desrochers, Secretary,
Department. of Public Works, Ottawa. ‘

Ottawa, ont.—Tenders for interior fittings, POSt office,
Hillsborough, N.B., will be received up to May 6th, 1012.
Plans and specifications to be seen On application to T
B. Steeves, clerk of works, Hillsborough, N.B.; Mr. D. .
Waterbury, clerk of works. St. John, N.B., and at the of-
fice of R. C. Desrochers, secretary Department of Public
wWorks, Ottawa.

Ottawa, ont.—Tenders addressed to Chas. Macnab
county clerk, Court House, Ottawa, for the following road
machinery, will be received up to May 6th, 1912 Two ten
ton road rollers, three rock-crushers, two twenty ton bins
with 'screen attached, and nine two-yard spreading wagons.

ottawa, ont.—The Board of Control will consider ten-
ders for asphalt pavements. The tenders are to be in the
hands of the secretary by 4 p.mi., April 3oth next.

pPort Arthur, ont.—J. J. Hackney, Commissioner of
Utilities, will receive tenders for the construction of sewer
and water mains to be laid on St. Paul Street. The tenders
are to be in his hands by 5 p.m., April 29th.

Prince Albert, gask.,—Tenders for the various works in
connection with the two four-roomed brick schools to be erected
in Prince Albert for the Public School Board, will be received
up to noon of April 3oth. Plans and specifications can be
seen at the office of the Architect, O. Albrechtsen, Prince
Albert. ;
scotland, .ont.—Tenders will be received until April 20th,
1912, for the construction of a reinforced concrete bridge for
the Township of Oakland. Plans and specifications can be
seen at the office of Fairchild and Webster, Civil Engineers,
Brantford, or at the residence of Percy M. Button, Township
Clerk, Scotland, Ontario.

st. John, N.B.—Tenders will be received at the office of
the Common Clerk, City Hall, up to noon of April 26th, 1912,
for birch or oak planking for ferry dept. Estimated quantity
required is :—20,000 superficial feet 6-in. x 6-in. X 35-ft. long.
Geo. H. Waring, Superintendent, Adam P. Macintyre, Comp-
troller, St. John, N.B.

stratford, ont.—The branch manager of the Canadian
Bank of Commerce will receive tenders for the erection O
a new bank building. He has the plans and specifications.
Tenders are to be in by noon, May 6th next. :
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Toronto, Ont.—Plans are being prepared and tenders
will be called for immediately for the erection of a ten-
storey warehouse on Wilton Avenue, D€ar Yonge Street, for
the Imperial Optical Company. Building will be of rein-
forced concrete, and the cost will approximate $70,000.

vancouver, B.C.—Tenders will be received up to noon of
May 15th, 1912, for 2,000 lineal feet of 18-inch lap welded
wrought steel water pipe and 13 double gate valves with
flange ends. Specifications, etc., can be obtained from James
Stuart, Purchasing Agent, Vancouver. f

varna, ont.—Tenders will be received up to May 15ths
1912, for drainage work of by-law 11, 1011, estimated at 30"
500 Cu. yards. For particulars apply to John £. Harnwell,
Clerk of Stanley Township, Varna.

vernon, B.C.—Tenders will be received until May 10th,
1912, for the supply and erection, on foundation supplie
by the city, of one 200 B.H.P.: 257 R.P.M. diesel oil engin®
for direct connection to 125 K.W., 3-phase, SiXty cycle, al-
ternating current generator with excitor. D. G. Tate, city
clerk, Vernon, B.C. (See advt. in Canadian Engineer.)

winnipesg, Man.—Tenders will be received by M. Peter
son, Secretary, Board of Control Office, until April 20ths
1912, for the supply of labor and materials required in t e
erection of a building over the weigh scales at the Centra
Market. Plans, etc., at the office of City Engineer, 223 James
Avenue. ¢

winnipeg, Man.—Tenders doceived. by iR. He Smith,
Secretary-1reasurer, Winnipeg Public School Board, up to
Monday, April 20th, 1912, for the erection of a stone and
brick school on Ruby and Lenor site. Plans, etC., wit
B. Mitchell, Commissioner of School Buildings, School Boar
Office, Winnipeg.

Winnipeg, man.—Tenders for the plumbing, heating'
and ventilation fixtures required in the Dormitory Build-
ing at the Agricultural College, St. Vital, will the iIfa
ceived up to April 27th, 1912, bV Colin H. Campbell, Minister
of Public Works, Winnipeg. Plans, etc., at the office of t e
Provincial Architect, 261 Fort Street. :

winnipeg, Man.—Tenders will be received until Apf11
20th, 1912, for the construction of 2 permanent pavement, 2
feet wide, on the north side of Portage Avenue, extending fro?
12 western limits of the city of Winnipeg to the western 1imit
of Lot 20, St. James. Plans and specifications at the o
neer’s office at the Municipal Hall, St. Charles. Frank Nes?
Gacretary-Treasurer, Rural Municipality of Assiniboia, Kirk:
field Park P.O., Man.

Board of Highway Commissioners, York county:—
Tenders for the construction of Dundas Street from the
city limits west to the Humber River, will be received u;;
t5 Tuesday, May 7th, 10712. E. A. James, engineer to
Board. (See advt. in Canadian Engineer.)

EEPREINSESCS =" o o

CONTRACTS AWARDED.

Belleville, Ont.—The tender of Messrs. J. Lewis C"%
pcny for water pipes was accepted by the municipal qund'
Their prices were lowest. &
crand Forks, B.C.—Contracts have been let for an ay‘
ditional 25 miles of grading on the Kettle Valley Raﬂwiale
west of Carmi. C. H. williams & Co.. secured a six Bop
contract; Milligan, Dussault & Co., nine miles; and P
ter & (Connelly, ten miles. b
Lethbridge, Alta.—The city council have let vari®
contracts as follows: o
gidewalk, curb and gutter, TForest City Paving
$22,500.
Sanitary Sewers, Hotson, Leader & Goode, $26,000
Grading, Marquard Construction Co-, $25,273 1o, 08
For sewer pipe, 6in., Western Supply and Eqmpﬂ;efgr
Co.; 8in. to 12in., J. B. Turney & Co.; over 12in., est ol
Supply and Equipment Co. . o
For steel pipe, 6in., 8in., 16, and 12in., Westert SuPky
and Equipment LO.5 4in., 20i0., and 24in., J Tm'“‘"y

Co.; 14in. and 18in., Qeneral Supplies 'Co., of Calgary: B

Galvanized iron PIPE, Western Canada Agency ; ]'.id

Turney & Co.: Metals, Ltd.; the contract being div

for various sizes. e
Moving crane, J. B. Turney & Co. : P
Special piping, Crane Co. wpfitﬁﬁ*

Cement, Western Supply and Equipment Cois
$2.07 f.0.b., stores. : : ¥
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Longest Wear for Lowest Cost.

THE cost per year of service is the only true test of a
roofing.

It discloses the absolute superiority of Barrett Specifi-
cation Roofs. That is why on large manufacturing plants,
where costs are carefully computed, such roofs are almost
invariably used.

Barrett Specification Roofs are inexpensive, costing much less than
tia for ins'ance, and little more than the best grade of ready roofings.

Their cost of maintenance is nothing, for these roofs require no
painting; they can’t rust and they will give satisfactory protection for
20 years or more.

Insurance underwriters classify Barrett Specification Roofs as ““slow burning "'
construction acceptable on ‘“ fire-proof”’ buildings.

Barrett Specification Roofs are also immune from damage by acid fumes. That
is why they are used extensively on railroad roundhouses,

On cotton mills, with their humid interiors, these roofs also give perfect satis-
fagtion, for dampness does not affect them from below.,

From the viewpoint of economy and satisfactory service, no other type of roof
covering compares with Barrett Specification Roofs,

That is why they have won almost universal approval for use on flat-roofed
structures of all kinds,

The Barrett Specification Roof illustrated abowe is 50,000 square feet in area and
covers the Roundhouse of the Vandalia Lines (Penna. System) at Terre Haute, Ind.

The St. Louis Roofing Co., of St, Louis, Mo., were the Roofing Contractors.

Special Note.

We advise incorporating
in plans the full wording:
of The Barrett Specifica-
tion, in order to avoid any
misunderstanding. If any
abbreviated formis desire
however the following' is
suggested :

ROOFING—Shall be a
Barrett Specification Roof
laid as directed in printed
Specification, revised
August 15, 1911, using the
materials specified, and
subject to the inspection
requirement,

Copy of the Barrett Specification,
with diagrams, ready for incorpora-
tion into building specifications,
free on request,

Address our nearest office.

The Paterson Manufacturing Co., Limited

Montreal Toronto Winnipeg Vancouver

St. John, N.B.

Halifax, N.S.
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’

Moose Jaw, Sask.—Contract for installation of sewer and
water mains has been awarded to Messrs. Patrick Kilkenny,
Limited, Moose Jaw, for $10,544.59. Other bidders and
prices are as foliows :—Navin Bros., $22,828.23; McManus
Construction Co., $22,873.60; Hurst Construction Co., Ltd.,
$24,058.92; W. Manders, $24,060.61. W. H. Greene, Assistant
City Engineer. .

Moose Jaw, Sask.—The contract for the supply of 1,000
k.w. turbo-generator set has been awarded to the Canadian
General Electrical Company.

New Westminster, B.C.The contracts for the Seventh
Avenue school have been awarded as follows: Main build-
ing, Mr. William Forrester, for the sum of $32,150; plumb-
ing work, Mr. James McMurphy ; electrical work, the
Parker Chase Company.

Port Arthur, Ont.—The contract for the construction of
a warehouse for the Fitzsimmons Fruit Company, to be
erected on the corner of Ambrose and Wellington Streets, has
been awarded to Mr. Geo. Otta. Estimated cost about $30,-
000.

St. Catharines, Ont.—Messrs. Hitch and Company, Mont-
real, have been awarded the contract for the erection of the
new building of the Sterling Bank in this city.

‘vancouver, B.C.—Contracts for the construction of two
city stables were awarded to F. J. Palo, at $3,050 each.

vancouver, B.C.—The El Oso Paving Company have re-
ceived the contract for the erection of an eight-room modern
fireproof school building to cost $63,000.

Victoria, B.C.—The contract for the erection of a new
municipal hall at Oak Bay has been awarded to Mr. A HL
Mitchell, for $10,500.

welland, Ont.—Contracts for road machinery have been
awarded as follows :— g

One road roller, Waterous Engine Cc., $2,650.

Two road rollers from Sawyer-Massey Co., $5,300.

One crusher from Sawyer-Massey Co., $1,150.

Three Champion graders, Hamilton Machinery Co., $220
each.

Three plows, Canada Foundry., $22 each.

One 25-h.p. International Harvester Co. gasoline engine
(on trial), $2,000.

Five two-yard wagons, Sawyer-Massey. Co., $135 each.

One six-yard spreading dump car, Port Huron Engine
Co., $s580.

Windsor, Ont.—Contracts for the construction of approxi-
mately 20,000 vards of paving on May and Hall Avenues, at a
cost of $27,184.50, has been awarded to Messrs. Geo. Cald-
well & Company.

——e - l—

RAILWAYS—STEAM AND ELECTRIC.

Belleville, Ont.—The municipal council have ordered
tender forms prepared for 500 feet of best quality hose. J.
G. Lindsay, Engineer.

Medicine Hat, Alta.—The ratepayers voted against the
street railway by-law.

Montreal, P.Q.—The municipal council have received a
request from the Canadian Pacific Railway that they be
granted permission to erect elevated lines in several streets.

Regina, Sask.—A large water tank in the vards of the
Canadian Pacific Railway will be moved to the round house.
At present the tank interferes with the handling of baggage.

—_————

LIGHT, HEAT AND POWER.

Fredericton, N.B.—The Public Utilities Commission held
a meeting for the purpose of fixing the power rates of the
Fredericton Gas Light Company.

Moose Jaw, Sask.—The names and prices of the various
firms tendering on the supply of a 1,000 k.w. turbo-gen-
erator set for the municipal power house are given as_fol-
Jows :—William Robinson, $25,200; Siemens Bros, $27,-
830 for Fraser-Chalmers combination : Siemens Bros., $27,-
660 for Bellis-Morcom combination : Bellis-Morcom, for the
Siemens combination, $26,000 3 Allis-Chambers with Lan-
cashire combination, $28,3503 Bellis-Morcom, with general
electric combination, $25,0003 Allis-Chambers Company,
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with A. C. B. combination, $20,190; Canadian Westing-
honse i Comproposaly e A combination, $28,888; Canadian
Westinghouse Co., proposal “B,” $30,070; oldie-Mc-
Culloch, Rateau combination, $20,000; Escher-Wyss Zoelly
combination, $26,000; Brush Co., $26,505; C. A. Parsons,
$20,387.

Welland, Ont.—The management of the Welland Electrical
Company have rejected the offer of the municipal council to
dispose of their plant and property at the figure offered vi3-
$50,000.00. The company have agreed to appoint arbitrators
at any time to confer with the city officials.

—_— >

GARBAGE, SEWAGE AND WATER.

Fredericton N.B.—The Water and Sewage Committe€
have ordered the installation of several improvements to the
pumping plant and water supply system. A new boiler an
filter are included in these changes. :

North Vancouver, B.C.—The municipal council have
made an application to the authorities at New Westminster
for the use of Lake Dick for water storage purposes.
lake is estimated to have a capacity of 220,000,000 gallons.

—_———

BUILDINGS AND INDUSTRIAL WORKS.

—_—

Brampton, Ont.—The new Pease Foundry to be erected
here will comprise eleven buildings, which will agqregate
2 floor space of 137,000 square feet. The plans for the
plant are being prepared by MessTs. Ellis & Connery, Tl—
ronto and are nearing completion. The buildings will 2
be of the single storey variety, except the oOffice building:
which will be two stories. They include a foundry, War®
house, shipping-room, blacksmith shop, machine shop:
core rooms and ovens, rumbling room, pattern shop, patf
tern vault and dome and tin shop for the manufacture
furnace casings.

Calgary, Alta.—The design for the new stores of the H“d;
son Bay Company is something of a novelty and all Storee_
constructed in the future will follow the same general * 4
sign. There are twelve great columns across the front ant
the structures will be six stories in height for the presen;
although the foundations will be designed for a height of t€
stories. LA

Calgary, Alta.—The management of the Winona Piote
eer Tractor Company will erect a plant in.this city:
site of this plant is in Victoria Square.

Edmonton, Alta.—A permit has been issued for the |
struction of a concrete and veneer brick plant. The =i d

will. cost $10,000, and will belong to Messrs. ohr'g
Konig, Madgeburg, Germany. of
Hamilton Ont.—A rteport states that the rnanaq(f;‘ing

of Pratt and Latchworth of Buffalo, N.Y., are consi@e
the question of erecting = plant in this city for the maars-
facture of steel castings to be used on locomotives 2BC I aces
Mr. C. W. Sherman of Buffalo, N.Y!, is at present
ed in the matter. dia?
Hamilton, Ont. — The management of the Canathejr
Drawn Steel Company will erect a brick extension !0 pre’
present plant. Mr. Stewart McPhie, Hamilton, has

pared the plans. The cost is to be $5,000. ared
Hamilton, Ont.—Mr. Stewart McPhie has Pfe?ation
plans for a mew church to be erected by the congr X will

of the Congregational Church. The cost of 'this woT
be $30,000. A
Medicine Hat, Alta.—The ratepayers voted in favoorce—
granting privileges to three new factories. They aré =
lain factory, a glass factory, and a new steel works: ped’
Moose Jaw, Sask.—The plans prepared for a mew oW
tre, under the management of Mr. W. B. Sherman, scost of
building with a seating capacity of 1,500, an the ‘
erecting the same is estimated at $100,000:00: nadia’ﬂ
Moose Jaw, Sask.—The management of the Caa: fouf
City and Town Properties, Ltd., are about to erect g a
storey building with foundations capable of SUPP‘(’;)O
weight of seven stories. It is to cost about $300 i‘}ersi,ty

"Montreal, P.Q.—The authorities of Laval Ufege
have received a permit to erect a $60,000 dental )
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48 in. CONTINUOUS STAVE LINE.

Manufacturer of -
Galvanized Wire
Machine Banded

WOOD
STAVE PIPE

CONTINUOUS
STAVE PIPE

RESERVOIR

TANKS

For Cityand Town Water
Systems, Fire Protection,
Power Plants, Hydraulic
Mining, Irrigation, etc.

Full particulars and estimates
furnished.

PACIFIC COAST PIPE COMPANY, LTD.

Factory :

1551 Granville Street, VANCOUVER, B.C. P.O. Box 563,

WETTLAUFER S HEART SHAPED MIXERS

Test after test
has proved that
they mean

Low cost of
Mmaintenance,
along with capa-
City, strength, and
durability.

Demonstrations
daily, in all our
branchesand ware-
Tooms.

Write for 1912 Catalogues.

Winnipeg Office :
HOOTON & MOORE,
710 Builders Exchange,

PORTAGE Avg.

EASILY MOVED FROM JOB TO JOB

Semi-steel cast-
ings used through-
out entire con-
struction.

New automatic
power dumping
and new loading
device, means one
man operates en-
tire machine,
which gives you
greater capacity,
with reduced
labor.

St. John, N.B.:
A. R. Williams Machy. Co.
15 Dock Srt.
Sales Manager for Quebec,
G. O. McDONNELL,
2059 Mance St.,
MONTREAL, QUE.

Head Office and Warerooms :

WETTLAUFER BROS. 178 Spadina Avenue, TORONTO, ONT.
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Nelson, B.C.—The Brackman-Ker Milling Company
will erect a business building, 2z stories, 70' X 107.. The
plans include one electrical hoist, a crusher and a compli-
cated loading platform. The architect is Mr. Alex. Carrie.

New Westminster, B.C.—The new mill of the British
Canadian Company will be well equipped from a mechan-

_ical standpoint; all the machines will be operated by indiv-

and suitable condensers will
There will be about four

idual motors. Eight boilers
be included in the programme.
hundred men employed.

Oak Bay, B.C.—Plans for a new municipal hall have been
prepared by Messrs. James and James, Victoria. The esti-
mated cost for this work is $10,500.00.

Ottawa, Ont.—The municipal council are considering the
erection of a market in the western portion of the city.
Among the alderman in favor of the project are Ald. Forward
and Black.

Port Arthur, Ont.—A report states that the Northern
Islands Pulp Woods Company will erect a pulp and paper mill
in this city.

Port Arthur, Ont.—An extension is being built to the
Prince Arthur Hotel by the Imperial Construction Company
The estimated cost for this work is $45,000.

Regina, Sask.—A report states that the management of
the firm of Tees and Persse, of Winnipeg, are considering
the erection of a warehouse in this city. :

Rosetown, Sask.—A flax mill will be erected in this
town of sufficient size to employ about 75 people. It has
been proposed that the mechanical part of the enterprise
be so constructed that an electric light plant may be oper-
ated from the surplus energy.

Rosetown, Sask.—A Presbyterian Church will be erect-
ed in this town in the near future.

Rosetown, Sask.—The management of the Union Bank
are about to erect a brick office building in this city. -

saskatoon, Sask.—A company taking the nate of the Do-
minion Sanitarium Company has been formed in this city
with Mr. C. W. Underhill as president. The management
contemplate erecting in the town of Watrous a large sani-
tarium and hotel. These will be erected on the shore of Lake
Manitou. The cost of the buildings will be about $35,000,
and they will be provided with mineral baths, sun rooms, etc.

Stratford,
the question of
tension to the present fire hall.
ed in the matter.

+ Toronto, Ont.—The management of National Drug Com-
pany have had plans prepared for a new plant to be erected at
the corner of Beverley and Phoebe Streets. Mr. W. W. Bole
is interested in the project.

Toronto, Ont.—A report states that the Metropolitan En-
gineering Company of New York, N.Y., are about to estab-
lish a branch plant in this city for the manufacture of elec-
trical meter protective devices. Mr. Noice is to take charge
of this plant. This company is a branch of the New York
Edison Company.

Toronto, Ont.—Mr. D. B. Williams, 124 Baldwin Street,
will erect a four storey warehouse on Spadina Avenue. The
plans have been prepared by W. C. Mason.

Toronto, Ont.—The management of the Imperial Op-
tical Company have had plans prepared for a ten-story
building on Wilton Ave. The material of construction wil
be reinforced concrete 42" % 55'. The cost is estimated to
be $70,000.

vancouver, B.C.—The management of the Hudson Bay
Company are having plans prepared for a $1,500,000 building
to be erected in this city. Mr. Burbidge, Stores Commis-
sioner, Winnipeg, Man., will arrange the details.

ont.—The ratepayers will vote and decide
erecting a Mew market building and an €x-
Ald, J. W. Alles is 1nterest-

vancouver, B.C.—The municipal council have had plans
prepared for a rock bunker to be erected in the eastern PoI-
tions of the city. It is estimated that about 100,000 cubic
yards of rock and gravel will be required by the city en-
gineer’s department during the coming Season.

vancouver, B.C.—Messrs. Alexander and Brown have
prepared plans for a new church to be erected by the con-
gregation of St. James’ parish.. It is to cost about $100,-
00o. Rev. Mr. Eteson is interested in the matter.

yancouver, B.C.—The number of tall buildings in this
city will be increased by the mew structure to be erected for
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the United Building Corporation. It is to be an eighteen
story structure, 120X 100. Messrs. James Coughlan &
Sons are shareholders in this company and will supply the
steel work. .Tenders for the remaining portions of the
work and for the various supplies will be called in the near
future.

Weston, Ont.—The management of the Gurney Foundry
are about to enlarge their plant by the addition of extra
warehouse and foundry floor space.

Winnipeg, Man.—A report states that a large grain ele-
vator will be erected by the Canadian Pacific Railway in this
city.

BRIDGES, ROADS AND PAVEMENTS.

Brantford, Ont.—Work has been .commenced on a new
steel bridge across the canal near the municipal water
works.

Fort GCeorge, B.C.—The provincial government and
the Grand Trunk Pacific have agreed to share the cost ©O
construction of a bridge across the Upper Fraser River
near this point. The structure will be so designed that 1t
may-be used for vehicular purposes as well as for railway
traffic.

Lethbridge, Alta.—The municipal council, upon yhe
advice of the City Engineer, are reconsidering the question
of pavement for the lanes of this city. The ratepayers are
to decide the question of gas sunnly, and if the by-law 15
carried all the mains will be buried in the lane-ways.

Montreal, P.Q.—Tenders for park improvements amount-
ing to $35,000 will be called by the Board of Control. This
work will be carried out on the Champ de Mars. Mr. Todd,
landscape artist and the city engineer have revised the plans
for this work.

Montreal, P.Q.—The local council of the district of
Greenfield Park will spend the sum of $23,000 On road 1°
provements.

Province of New Brunswick.—The Department of Pub-
lic Works are preparing to call tenders for the constructio?
of a number of steel bridges.

North Vancouver, B.C.—Mr. J. L. Crawford has made
an application to the municipal council for permission to
erect a cable bridge across Tynn Creek, about 2 mile south O
the municipal bridge.

Quebec, P.Q.—The National Battlefields’ Commission €
jlanning to construct an important park on the Plains of
Abraham near this city. Sir George Garneau, Quebec, is the
president of the Commission.

Revelstoke, B.C.—It is expected that steps will be tak-
en immediately for the construction of a motor road betwee}i
Banff and Windermere. The road after leaving Banff wil
follow up the Bow River to Castle Mountain, thence cross”
ing the Bow will - teach the head of Vermilion Rwe}?
through the Vermilion Pass in the main range of the RoC

jes, and following the Vermilion to the Kootenay Ri"‘fé;
will parallel this stream to a point Opposite the St 'CISt

Leaving the Kootenay, the road will cross the &
Columbl:

g
Sprine,

Pass.

Clair Pass, and the descent will be made to the
River via the famous St. ‘Clair canyon and Hot
Mr. W. W. Foster is deputy minister of Public Works
this province.

Victoria, B.C.—Ald. Stewart,
has suggested that the Rock Bay bridge be planked an
safe for traffic. If this is carried out the cost will be 2
$2,000. : r

West Belleville, Ont.—The municipal council have orded_
ed plans and specifications of a sewerage system Pfepare
James G. Lindsay, Engineer.

of the municipal counCll'
d ma
bout

—_———

FIRES.

g ent
Hamilton, Ont.—Iire caused damage to the exte?

$10,000 to the plant of the American ‘Can Company:

Montreal, P.Q.—The warehouse and contents of
J. R. Walker and Company was damaged by fire t0 t
of $25,000.

‘
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"THE TRIPLEX BLOCK

A Triplex Block hung from a temporary rigging and used for laying pipe.

Whatis the Life of aTriplex Block?

WE don’t know. Triplex Blocks built by the Yale

and Towne Co. at the very beginning—twenty- -

five years ago—are still in actual use. The Triplex
Block of to-day possesses greater lasting powers. With its steel parts—its
chain superior to any other—its non-wearing gear movement—and the guar-
antee of a rigorous test before shipment under a fifty per cent. overload.
It will outlast the man who buys it, no matter how yourg he may be.

The Canadian Fairbanks-Morse Company

LIMITED

Fairbanks Standard Scales — Fairbanks-Morse Gas Engines
Safes and Vaults

MONTREAL ST. JOHN OTTAWA = TORONTO WINNIPEG
CALGARY  SASKATOON VANCOUVER  VICTORIA




CURRENT NEWS.

Brantford, Ont.—The municipal council will secure infor-
mation with a view of reducing the damage caused by the
recent flood. A plan of co-operation with other municipalities
along the Grand River for the erection of storage facilities
to prevent flooding is being considered.

Moose Jaw, Sask.—What might be considered a record
in building construction has been performed in this city.
The Robin Hood Mills were in operation after less than
three weeks construction. The building is a seven StoIy
structure, 54 X IIZ.

Regina, Sask.—The municipal board of trade are taking
steps to interest local business men in a large coal district in
this vicinity.” Mr. G. S. Porter, Regina, is interested in the
project.

—_——

: | PATENTS.

The following is a,list of patents recently granted tO°

inventors in Canada. The list is furnished by Messrs.’
Featherstonhaugh & Co., Royal Bank Building, Toronto:—
G. F. Brown, capstans; G. E. Goldstein, process of season-
ing cigars; N. P. T. Death, illuminated signs; A. Hutch-
inkins, acetylene gas generating machines; G. Low, Tpa
push button electric switches; A. J. Lavoie, internal com-
bustion engines; G. McGonigle, rotary engines; H.

S. Martin, universal joints: for fluid pipes; W. D. Seale,
street indicators; T. M. Stewart, valves; A. B. Surarus,
street indicators; A, Warrell, asbestos packing; J. Wright,
lanterns.

—_————

THE AUSTRALIAN TRANSCONTINENTAL
RAILWAY.

The government of this country will undertake the con-
struction of this great werk without the assistance of a con-
tractor

British manufacturers of railway material will probably
receive a considerable preference in all iron goods, and
makers supplying internal combustion engines should obtain
ample opportunities of demonstrating their ability to com-
pete on favorable terms with American enterprises. Ten-
ders are now being invited (in London and Australia only)
for 135,000 tons of steel rails. They must reach the high
commissioner’s office in London by 2 p.m. on May 29.

{\bout 2,000 men will be engaged on the work, 1,000
starting at each end. The two parties will meet in the
middle of the route in a desert and will have to be supplied
with water at enormous cost. The gangs will need to be
accompanied by camel commissariat corps, and will for
many months encounter grave risks. The line is to be 1,070
miles long, and in the opinion of Mr. King O’Malley, the
Labor minister for home affiairs, is the longest that has

been ever undertaken as one job.
L]

—-
|
Within five years, Regina, Moose Jaw, and all the muni-
cipalities within the Soo Line district to Weyburn will be se-
curing water in the Saskatchewan River by means of the
Government system. Such was the prediction of Mr. T. Aird
Murray, Toronto, consulting engineer, who is at present
engaged by the Saskatchewan Government in connection with
the proposed system of water distribution from the Sas-
katchewan River. The minimum daily flow of the Saskatche-
wan River is 1,800,000,000 gallons of water, and of that quan-
tity all that will be required to serve the purposes planned
by the Government will be 300,000,000 daily.
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ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Each week on this page may be found summaries
of orders passed by the Board of Railway Commis-
sioners, to date. This will facilitate ready reference
and easy filing. Copies of these orders may be
secured from The Canadian Engineer for small fee.

e

16304—April 11—Directing C.P.R. to construct a station and appoint
an agent at St. Francois de Salle, Que., and to file plans within 30 days
showing side track. !

16305—April 12—Directing C.P.R.. on or before May 1st, 1912, to make
Winchester, Ont., regular stop for trains 21 and 22.

16306—April 12—Naming express collection and delivery
town of Chapleau, Ontario.

16307—February 15—Approving C.N.O. Railway branch line to Bond St.,
and spur line into William St., Oshawa, Ontario.

16308—April 1§—Granting certificate of correction to G.T.P.'B.L. Co,
correction location plan Regina Boundary Branch.

16309-10—April 13—Authorizing C.P.R. to reconstruct bridge No. 245
on its Macleod Sunbdivision and bridges 33.9 and 103.9 on its Edmonton
and Muskoka Subdivisions.

16311—April 15—Approving location of Central Railway Company of
Canada from Oka at mileage 31 to south side of highway at Carillon at
mileage 45.61 (Montreal to Midland Line).

16312—April 3—Authorizing C.P.R. to cross with additional track, track
of Street Railway at Pacific Avenue, Fort William.

16313—April 11—Directing C.N.R. to construct road crossing, etc., and
grade roadway to loading platform, elevator and team track by 1st May,
1912, under penalty of $10.00 per day. At Polly, Sask., complaint, Board of
Trade.

16314—April 12—Directing that Supp. No. 6 to G.T.R. Tariff C.R.C. No
E. 1432 and Supp. 5 t© C.P.R. Tariff C.R.C. No. E. 1286 may become
effective June 1st, 1912, I€ Order 15844 January 27th, 1912, Consumer’s
Cordage Co., Ltd., Mtl

1631 5—April 12—Directing C.P.R. to construct suitable
for F. W. Dodwell, of Austin, Man.

16316—April 13—Authorizing C.P.R. to construct spur for William
Davies Co., Ltd., near Front and Overend Sts., Toronto, Ontario.

16317—April 13—Granting certificate of correction to G.T.P. B.L. Co.,
error in location plan' Regina-Boundary Branch.

16318—April _13—Authorizing G.T.R. to construct siding into premises of
Ridgeway Milling Co., Ltd., Ridgeway, Ontario. )

16319—April 12—Authorizing G.T.R. to construct additional track across
Pape Avenue, Toronto, Ontario. ‘

16320—April 13—Approving revised location of C.N.R. (Ca]gary-Strath'
cona Branch) mileage 72.58 to 8r.7s, Alta.

16321—April 15—Approving joint agreement between C.P.R. and C.N.R.
for joint facilities at Regina, Sask.

16322—April 15—Approving location of C.P.R. station to be erected at
Cutknife, Sask.

16323—April 12—Directing C.N.O. Ry. to install electric bell at crossingy
Manvers Road, 1st highway east of Bowmanville Station, Ont. Complaints
James Veal

16324—April 15—Directing Dominion Atlantic Rly. before 1st July, 19%%
to install electric bell a short distance east of Berwick Station, N.S. Com®
plaint, John Buchanan. 2o per cent. from Railway Grade Crossing Fund.

16325—April 11—Approving location of Campbellford, Lake Ont. & West-
ern Ry. Co., Glen Tay, to Cobourg Line, from mileage 88.21 (from Glez
Tay) to mileage 1c6.17, and to take possession of certain portions of
G.T.R. right-of-way.

16326—April 13—Approving location’ of James
(C.N.R.) station grounds at Demeules, Que.

16327—April 15—Authorizing C.P.R. to construct additional
across highways at Tantalion, Esterhazy and Killaley, Sask.

16328—April 12—Re King St. crossing C.P.R. at Walkerton, Ont.s
crossdijlg to be widened; bell question reserved for further consideration of
Boar

16320—April 15—Authorizing G.T.P. Ry. to construct spur for Edmonto?
Portland Cement Company, Ltd., near Edmonton, Alta. L

16330—April 15—Authorizing C.N.O. Ry. to: construct bridge ‘across the
Muskegogama River at mileage o4, from Sudbury Jet.

16331—April 18—Amending “Order No. 13357 of March 3o, 1911 as fol-
lows :(—'‘Express Companies are absolved from making delivery under tl?e
terms of this Order where the condition of the roads or streets is not 19
a reasonably passable state for vehicular traffic.”

16332—April 17—Authorizing M.C.R. to reconstruct bridge No.
over Grand River. s

16333—April 16—Approving character of work known as ‘“‘the i1l Draif
across Pere Marquette Ry. being constructed by Twp. of Aldboroug™
County of Elgin, Ont.

16334—April 16—Approving location of C.N.Q. Ry. station at Cap Santés

ack
J e

limits for

farm crossing

Bay & Eastern Rly-

tracks

180.52

Que.
16135—April 17—Approving Plan “B’” in connection with grade at
son St., Bethany, Ont., C.PR. (G. B. & S. Ry.), and rescinding Or
16169 of March 13, ror2. . ’

16326—April 17—Approving location of C.P.R. station at C_lares}wm’

Alberta, Hn
16337—April 17—Authorizing C.P.R. to construct 9 spurs for Birds X
Sand Company near Winnipeg, Manitoba. ro.

16238—April 13—16330—April 15—Approving location of G.T.p. B.L. ved

on its Prince Al -
ranc

E][?S'

stations to be known as Bremen and Meacham,
Branch; and Stony Beach and Keystown, on its Regina-Moose Jaw B
16340—April 17—Authorizing G.T.R. to construct spur for Barber-
Ltd., in city of Brantford, Ont. n-
Josgi—April 17—Directing C.P.R., G.N.W,, and CN-R. Telegraph CTC
panies to deliver telegrams within corporate limits of city of St. Bonifd
Man., free of charge.

\
16342—April 18—Authorizing G.T.R. to construct spur for c"nnel
Anthracite Mining Co., Ltd., Carlaw Ave., Toronto. (oD
16243—April 18—Approving plans of C.N.R. Standard Portable Sta
for use on Eastern Lines. NR,

16244—April 18—Approving location of James Bay & Eastern Ry. (€.
station grounds at Chute A. L'Ours, Que. a
16345—April 18—Dismissing application of Stockton & Mallinsons
gina, Sask., re Dominion Express rates. Paciﬁc
16246—April 18—Authorizing city of Fort William. to construct
Ave. across C.P.R.




