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1518 is work. It might be stated that the method of latitudes
I b %ir;er:éls}:) I(l:;:t)nlceded arr;onré;e t%tr(;,egfofaltctﬁt;:?ethe and departurqs is now mostl.y used in plotting ra.il\.;vay
Area of 4 com aes Z_Sc?‘:,t:ced ot o GroRin: Ini ‘ot plans.  But in plotting rall'way : plans the meridian,
. Pass surveyin B 5 urvey psaril the intrusion of a whether magnetic or astronomical, is not passed through
Umber of err}c]) g here is neces r;,ll depending upoD each station as is usually done Yvhen plotting a field
F_e Number of rs, the numb.er genebe };eadil}’ explained. survey made by a compass, and using the parallel ruler,
iv e Scotl;lrsesl. T}tus mz(li)i/n that any SUrveyor and the Rro;rac(tjor for pl_ottmg. These two instruments
tioy B o }::e cC (c))rs:sassreind %re quently the varia- go hand m. and, one being a complement of the other.
erar 2 be ten or even Pf)ifteén minutes. In one milé; : There is another method, and the one mostly used
refore, Nilicre ey winites oneaabie nty-three links, in .pl(?ttmg railway plans by latitudes and departures.
sig l.lability of error bI:colrlnes comparatively great, con L s g e
4 Cring the fact th ften occur in reading with prqtractor being used. On the National Transcontinental
tego()d fransit hat errors o gn recision, to the €x- Railway, plotting the traverses and the locations with a
Wr}t Of thirt ,Sw e:ie therg is 'tl?elepw)/els i ’good order. protractor was forl?ldden. The latltudes.and departures,
exlth such gli:gfifl S, fan wi i crefore eTiAY not. sine and cosine, b.emg ca}lculated, the latitude was scaled
N Pect ¢, e t}ll ity of error, P c(,)mpaSS survey- from th? l.ast station, using the set.of squares to parallel
en Plotting it = ; e starting point Ob lance the errors O the meridian on the plan and precisely at right angles
c::Ch collrs’e ils ound r}e(.:essa;y to :10 iy among. the WiFh it, the dls!fance mea.sured and marked. From this
faurSeS acc(;rd:e., to divide them p? oo Hhosk satis- point, and precisely at right fangles, Ehe departure was
Ctorily %D mg to lepg_th. T%us 1Ses scaled and marked, a.nd the intersection of_the:se lines
g oubly MOI{ !e MEI'l.lenal Dlst.emc1 -t_ S, indicated .the new station. Thls' method, vyhnle it. would
Urvey B, eridional Distances.—In plot mlg 2 s i answer V\{lth a compass survey, is seldom, if ever, used;
departure ch, by the way, must be done by lad Hphs at least, it was not used by the old surveyors. The pro-
Which ¢ S, thex:e is a favorable feature 1n the Cble If tractor and the parallel ruier were usually the instruments
:here i € transit does not possess, that 1 notlof;a m.the used f<.)r pl?ttlng, and are, as a.lready stated, the most
i;aHSi, ta?s error in one deflection angle]é’:sl(ljinéoof oy convenient 1ntstr§ments for plotting surveys made with

Str error arising from improper : the compass to-cay.
Erougm’e;lh, tl(;r. its be.ing it uppon_ mars’?eldoil;l ::_f;';:j Much morel a;:gention dwa;s giv.'en by the .old compass
Suceeg g e following courses are intensinied S talid surveyors to plotting and lettering th.an is given by
as 5 Atk N2 course depending on the course Ju o resent-day surveyors. .It is interesting to note the
doeg o “Sight. With a compass an error in one COdin beautiful work (now considered gltogether unnecessary)
COurgq. = Decessarily lead to an error in the succeeding of some of the old surveyors, which is to be seen in the
t of the other. Jand office at Ottawa. There must necessarily have been
deal of time taken over this work, which one

In *S eve it
Plogy; CVeTY course being independen .
% re, latitudes an o ol

be taken, rather would n
This, of coursé, days time

tin
ow be ready to call ‘“‘lost time,”” but in those

dep 8 a compass survey, therefo
was not such an important factor as in these

art
t Ure .
hap S must, in nearly all cases,

. me
. St ASUurement p 1
e ents by deflection angles: 3 ! he
0’) bug it iProper methog of plotting a transit survey lals(‘)’l'_\ strenuous times, and the mighty rush and competition
l\;;’.(’lve ; Not always used on account of the extra ares existing at present do&;s not warrant taking any more
1th N calculating the latitudes and departu tc; time over a plan than is absolutely necessary. There is
Myteg table of latitudes and departures, g“’en po time now for artistic work, old Enghs.h letters and
labgy > as : ver, it s Dok A te north prints. Stamps and stencils, and even
Orioyg are now obtainable, however, elaborate 1 . e [ i
i b tagk, ‘. the typewriter, do considerable of the lettering to- ?y.
Sitg " € Parajle] ruler used to be an indispensable reql; Taking t‘he plot, shown on page .498 of C.Fhe Canadian
Venjen, ¢ old compass surveyor. This is found very €© Engineet, (Fig. 2) the plot, Fig. 1, 1s how it looks when
RS - 'R Dlotting. s f it is almost the sine qua 1" lotted with the protractor and parallel ruler. It will be
- ST Sk Set squares are ceen that the last course does not tie to the starting '
i

n
i Use g Surveyor’s instruments.

ticularly for railway

More generally and par
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point, nor will any compass-survey tie unless, perchance,
the errors balance. To join the line of the last course
with the first will change the bearing’ of that course, and
that would make it different to what it is on the ground,
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Referring to Table I., it is prepared as follows: Bg

means of a traverse table, or by sines and cosines,
out the latitude and departure for the angle of ea.f‘
course. By adding up the four columns find the di
ference between the N. and S. columns and also the

and would vitiate the plan. What must be done, is to the
balance all the courses, deducting or adding, as the case and W. columns. In this instance there we find tha\tN e
may be, a little to all of them. This cannot be conveni- N.’s are 1.52 greater than the S.’s, and that the V'
ently or correctly done except by the method of Double are 1.64 greater than the E.’s, causing a serious closif®
Meridional Distances, as explained below. error as plotted by the protractor. (Fig. 1) i the
To divide the errors prepare a table preCISel)’ o8
Table 1. same as the foregoing, except that the horizontal SpaC
Sta- Latitudes. Departures. are farther apart, and that the adding up of the 0}‘1, ¢
tions. Bearing. Distance. N. 5. E. w. S., E. and W. columns are omitted. = The addl",‘onas
I S.63%15/E. 11.25 5.06 10.04 columns are made subsequently. The new table 15
2 N.8°o0o E. 11.03 1.91 10.86 Table II. _ s
3 -S.50% 10! E. ¥12.09 w.74 Q.28 We have found by the first table that the N.’s 2 ;
4 N.16900/ E. 6.10 5.86 1.68 the W.’s are too long, and therefore must be sl'lOI'tet;lee g
5 N.42030 E. 13.50 9.94 Qo I while the S.’s and E.’s must be lengthened, all of te<=
6 N.70°20 E. 11.38 3.85 10.71 in the following proportions,—Sum of all the dlStancr‘;:
» N. 3215 E. 9.10 g9.08 0.59 any given distance:: total error of latitude or departt
8 N. 34930 W. 10.45 8.61 5.91 error of latitude or departure of given distance. 1
9 N.75°15 W. 28.45 7.24 27.51 Thus commencing with the latitude of dlstaﬂ?edis_
10 S. 32030 W. 38.15 32.17 20.49 we have, as the sum of all the distances, = ISI'SO.'tud‘
tance (1) = 11.25:: total latitude error, = I.52° latt
Totals .......-. I51.50 46.49 44.97 52.27 53.91 error of distance (1) = .1I. .
44-97 52.27 Now, as the latitude of distance, or side, 1 is S 17
it must be lengthened, so it becomes = 5.06 + II = 5
Error in latitude 1.52 Error in depart. 1.64 as figured out on the new table.
Table II. Double
—Latitudes— —Departures— Total Total meridio?
Station. Bearing. Distance. North. South. East. West. latitude. departure. distance:
k) G (i 16
1 S..63%a5 E. I1.25 5.06 10.04
0 i 12
5.17 10.16 — 5.1y +10.16 10.16
2 N. 80° oo’ E. 31.03 1.98 10.86 '
JET 12 i
1.80 10.98 — 3.37 +21.14 31.3°
3 S. 50° 10/ E. 12.09 7.74 9.28
.13 14
7.87 9.42 —I11.24 +30.56 51.7°
4 N. 16° oo’ E. 6.10 5.86 1.68
.05 .07
5.81 1.75 — 5.43 +32.31 62.87
5 N. 42° 30 E. 13.50 9.94 Q.11
.14 .14 87
9.80 9.25 + 4.37 +41.56 79
6 N. 700 20/ E. 11.38 3.85 10.71
o 1 12
3.73 10.83 + 8.10 +52.39 93-95
» N. 3915/ E. 9.10 9.08 0.59 '
.10 .10 7
8.98 0.69 +17.08 +53.08 105-4
8 N. 34° 30/ W. 10.45 8.61 5.91
.11 11 6
8.50 5.80 +25.58 +47.28 1003
9 N. 759 15/ W. 28.45 7.24 27.51
.29 .30 ;
6.93 27,271 +32.51 +20.07 67-35
10 S. 320 30/ W. 32.17 20.49
.34 .42
32.51 20.07 0.00 0.00 20.07
SUM OF BIACS 42 .5 . ile vle s ot o oaetize SHNIRIGT U aw T 151.50 f
Sum of NOTthings .. .....ovvvverrrnereiieianiiiieiinns 45.55
Sum of southings ........cooeermuiniiniaieaiine, 45.55
Sum Of €astings .......vovevveertiriinennaaiteiiaaiians 53.08
Sum Of WeStINES ....ooveneinrrtiiiueiiaiianeieananes 53.08
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Sum

Again, we have for the departure of distance I :l 5
e-

Parill the distances, 151.50: distance 1, 11.25:: tota
ure error, 1.64: departure error distance I, .I2.

As the departure of distance 1 is last it must also be

le
Ngthened, hence it becomes 10.04 + 12 = 10.16, @S

8ured out on the new or second table.

of

Fig. 1.

we obtain all the
n the new
f corrected

°°rrelz::§eedi?g thus with each side, t
ble latitudes and departures shown 1
N.s. f we now add up the four columns O i
SOutl;in - W. valyes, we find that the northings equathus
Proyip S, and the eastings equal the westings, i
latitudg that the work is now correct. .The corre .
bearines and departures must necessanly.chang;now‘
in eitghs and distances of every side, but without e
€ co; €r of these we can plot the survey by mea’thouf
the .. rcCted latitudes and departures alone, and wi it
I Srns?5 o the protector at all. When the closing error
is | ,.al this is unnecessary, but when the dosmgfelatic
esge’ as in this case, in balancing the errors © el
thoge eand departures, the surveyor usu.ally mtfrgume
of alen; rS by inspection, and without taking the tr .
orror Ulating” them, By judicious inspection the w43
% bOthcan~ be approximately apportioned to each co
P latitude and departure.
ting by the Methods of Co-ordinates.—The

meth
be & of plotting b i i traverses may
co-ordinates, 1.€., ! 5
By ok . , e stations shown n
of latitudes

k1 ::-med in two ways: First, th
nq g, ight be laid down from the columns i
them, Partures, but it would be necessary, in order tOtP o
3 s ,o . C_iraw parallel meridians through each sta :i)vé
Stationw“ in Fig, 1, and to lay down each succes
fach e TOm that which had been plotted before l't-t e
Useyf Peration il thus be referred to a new poin ,ces
g e"l‘aependent on that which preceded it, the sc;ur o
tiong ¢ Pecome increased with the number Of fres st ¢
meridi: be plotted. But by referring each station t‘:ure
3 gy Station 1, both for latitude and d-epa:jowr;
e poj 8 2, any error which may occur in 1aymgﬁ ing
of th int Is not carried on through the series, th% :t .
g being an isolated operation, independe
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every other in the survey. The advantage of such a mode
of protection is too apparent to need further comment.

Instead, therefore, of picking off these northings
and southings in succession from each other, it is much
more proper to prepare the column of total latitudes
(column eight) showing how far each of the points, 2, 3,
etc., is north or south from Station 1. This being done,
the points can be located on Fig. 2, north and south from
1 without moving the scale each time and, of course, with
greater accuracy. Such a column is readily formed. Its
accuracy is proved by the final result being Zero. A
similar column of total departures is prepared (shown in
the ninth'column of the table) which gives the distances
of the points 2, 3, 4, etc., each from the meridian line.
Thus, starting from point 1 with' side 2, the work like-
wise proves itself by the final result being Zero.

Starting from the meridian, passing through 1 and
the point 1, the first station, mark a point 2/ southward
on the meridian, 517 links, and from 2 on a line perpen-
dicular to the meridian, mark a point to the west 1,016
links, which will be station 2, 1—2 representing’the
amount of southing, and 2/—2 the amount of westing of
the point, as referred to the first station 1.  Similarly
for the others, join stations 1—2, 2—3, etc., which will
represent the distance measured, and in the present case
the complete lines of the boundary. The details of the
survey and the features of the country, offsets, etc., where
necessary, are supposed to be put in, as usual, from the
field book. The practised surveyor will find the above
description sufficient to enable him to plot boundaries or
maps, and their lines of road.

In all tables of this kind it is usual to make north
and east, plus (+) and south and west minus (—). The
use of the symbols save a lot of work. For instance, one
column answers instead of two in the table.

(19

Calculating the Area.—The adaptation of the tables
to the calculation of areas may be explained as follows: In
calculating the area of an enclosure or boundary survey,
it is necessary to assume a meridian to which to refer the
departures of all stations in the survey. This should in

that of the most westerly station in a

all cases be t :
poundary survey, as the north differences of latitude be-
come then all positive, and the south all negative

multipliers.

B e
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- Column nine in Table IIL. contains the departures of
each station on the boundary east of the meridian of
Station 1, which is stated as the datum, because it is
most westerly of the whole survey. Y

Column ten is introduced solely with a view to facili-
tating the computation of the areas, by bringing the
numbers to be multiplied together into juxtaposition.
This column is derived from column eight by simple
addition. All operations are performed with such facility
that, with the exception of taking out the traverses which
occupies a somewhat longer time, the whole table may
be filled up in a few minutes.

Table III.
Double Mer-

Station Northings Southings idional Dist. N. Products  S. Products
I 5.17 10.16 52.52%
2 1.80 31.30 56.340
3 7.87 5I.70 406.879
4 5.81 62.87 365.274
5 9.80 73.87 723.926
6 3ve8 93-95  350-433
74 8.98 105.47 947 .120
8 8.50 100.36 853.060
9 6.93 67.35  466.735

10 32.51I 20.07 652.475
3762.888  1111.881

Subtracting 3762.888 N. from S. products, 1111.881,
equals 2651.007, divided by 2 equals 1325.503 square
chains, equals 132.55 acres, plus offsets.

It now remains only to calculate the corrected bear-
ings and distances, or length of the sides of the survey,
all of which are necessarily changed by the adoption of
the corrected latitudes and departures. This operation
will only Be necessary where the changes are large. To

" find the bearing from any station, divide its departure

(E. or W.) by its latitude (N. or S.); in the table of

natural tangents find the quotient, the angle opposite it

being the required angle of bearing. Thus, for Course 1,
BITS.

we have ———— = .5088 = natural tangent, opposite
10.16 E.

which is the required angle, 63° 02. The bearing, there-

fore, is S. 63° o2/ E. :

Again, for the distance or length of any side, from
the table of natural cosines take the cosine opposite to
the angle of the carrected bearing, divide the corrected
latitude (N. or S.) of the side by the cosine, giving the
required distance. It will then be necessary to make a
table similar to the following :

Table 1V. -
Stations. Bearing. Distance.
1 S:63° 02! E. 11.40
2, 6., etey 1 TG s s e e e .

This table will contain all the corrections of the fore-
going survey, and if the bearings and distances are cor-
rectly plotted, they will close perfectly.

——

Postmaster-General Samuel, of London, Eng., is inviting
applications on tender for the construction of the second of
three high-power wireless stations to form an Imperial chain
from contractors able to satisfy experts by a practical demon-
stration of the efficiency of their system. The demonstrations
will be required to indicate the capacity of the respective
systems to carry on continuous and efficient communication,
dav and night, over a distance of 2,000 miles.
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RESTORIN(i»THE TRANSCONA ELEVATOR.

Limited, of Minneapolis, who designed and con”
structed, last year, the 1,000,000-bushel grain
elevator for the Canadian Pacific Railway 2
Transcona, Man., which structure sank and liste
to an angle of about 30° from the vertical, on Octobe*
18 and 19, when almost filled with grain, have announcé
a plan by which they hope to fully restore it to its propef
upright position.  The undertaking ‘will be one of the
most unique and unusual of any ever attempted in o
ada, and will be observed with great interest. .
The elevator consists of a working-house and a rein”
forced concrete bin-house consisting of 65 circular bioS :
14 feet 4 inches inside diameter, and go feet depth, 'f“:
ranged in five rows of 13 bins each, and 48 interstic~
bins, also used for grain storage. The binhouse i ot
on a foundation which is in the form of a floating mono*
lithic reinforced concrete slab, 195 x 77 feet in area, rest”
ing upon a soil of stiff clay, about 12 feet below the su
face of the ground, and with the clay extending to 2 dep
of 45 feet or more below the surface. Test Joads upo”
the clay indicated a bearing strength of four to five tor
per sq. ft. at the time the slab was built, which was !
July, 1912.
Readers will remember a previous announce |
on Saturday, October 18th, the huge structure, pl’actlcal s
full of grain, began to settle gradually, the ground for g
distance of 25 feet or more on the east, north and wes‘
sides of the binhouse, heaving up for about 6 feet. Du;
ing the 24 hours the movement continued until finally ;e
inclination of about 30°, as stated, was reached. 1
foundation line of the eastern portion then rested 3b‘?ue
five feet above its proper level, while the opposite 2
sunk in the neighborhood of 30 feet. While the hstlnf
was in progress, the roof structure and the COf“’e}l’ss
cupola slid off and were demolished. The removal of £ f
portion of the load apparently checked the movement

r I YHE contracting firm of Barnet-McQueeh Companys

ment that

the foundation. .
It is interesting to note that the structure itse Iy
but little damaged. The bins, containing pracélcit s

1,000,000 bushels at the time, remained intact, an%
just announced that practically all of the wheat Cons'geéﬂ
for lake shipment before the close of navigation, has due
removed without loss through waste or fermentation p
to the possible intrusion of ground water. This has = 44
accomplished by tapping the bins through the sides, ihﬂ
erecting temporary conveyers between the bins anc
railway cars. The removal progressed at the raté
about 40 carloads per day. dia?
Mr. J. G. Sullivan, chief engineer of the Cat% .y
Pacific Railway, at Winnipeg, has expressed himseE
the opinion that neither the design nor constructlotﬂthe
the building have been at fault in any way, and t the
unfortunate occurrence, due to the crushing OU% = 4.ty
foundation sub-soil, was ultimately caused by t?e swin—
material below the 30 to 4o feet of clay with Wh.lch jes
nipeg and its vicinity are underlaid. This material ™ Fy
it almost impossible to go down below the clay eve ihe
sinking air caissons. Practically all foundations mype;
vicinity of Winnipeg are therefore of the floating 7 e
and heavy structures have frequently been know? i torS)
as much as a few inches. In the case of grain ?le‘{iu d
unusual care is always taken to have the grain.dlsm "‘
as evenly as possible to prevent eccentric loading: 500
Concerning the restoration of the elevator the or”
tractors are planning to excavate below the eastel; ular
tion, allowing it to sink and become pe"Pendlc

ﬁ‘-‘
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PO.Werfu} jacks will then be used to support the structure
While the strengthening of the foundation is in progress.

hen this is completed the elevator will be allowed to
'eSt upon the new surface, and repairs, including tkae stegl
T0of structure and cupola, will then be made. It is esti-
Mated that it will cost approximately $30,000 to restore

€ structure.
— ew————

MANITOBA’S LOG-DRAG COMPETITION.

, I YHIS hird prizes for gravel
year the first, second and third p pyelgon

roads in the log-drag competition h )
inaugurated four years ago under the auspices }c:
M _the Manitoba Good Roads Association, went to the
S Unicipalities of Rockwood, Kildonan, and Ste Paul,dre(;
tge Icv?vely . In the case of earth roads, they were awar di ;
na acdonald, Springfield, and Macdonald, in the oruet
gi\tn ed. The winners received their awards at a banq
. by the association on October 29th, in Wm'm([l)egs,
inat);lor Deacon officiating at the presentation. The ju fi ?
Pre .° competition, who had presented their decision 2
miei2US Meeting, were Mr. C. F. Tallman,
SSloner of Winnipeg; Mr. A. McGillivray, .
l'ghv-vay Commissioner, and ex-Mayor Waugh o
{NNipeg. .
that I.H the course of his remarks,.t_he {n.ayor suggslsgy
conei L Would be well for the municipalities to serious:
g er the use of asphalt or concrete as 4 road ma;ex:ti ;
thro €Xpressed his belief that their use would beamzunt
of ?ghout the province than the building of any i
a: ay roads with gravel surface. HF also sugg b
i“g It might be more advisable to con.slder the abi:) e
witHOf ﬁ.xed survey lines in construction of nelw tions,
Exch a view to carrying the roads along better oca ers’
Anging the road allowances with the land ownf r
on. Dr. Montague, Minister of Public VVO_rII:tS r(;_
erredob?’ in speaking of the good .roa.ds move(:im(;eecl,a o
th With pride to the streets of Winnipeg, an b
haq 0 city in eastern Canada or in the nite
in:;ade the progress in the matter of goo.d_ g
Subio L8 has made. He expressed his opinion | i
JeCt of roads in Manitoba was almost entirey

3gri and
wascuhural problem, rather than a motor problem, 2%

g i : f every ten agri-
Culty,, More importance than nine out © {t was the

. ' i jon to-day. :
Propy qUest}Ons under dlscus§1on Mk
 Ping ?:‘éiof bringing the farmer in closer touch wi

Manjt

lities for his products. i3
Votin Montague rgferred to the city of Wn:imggg-
og $I3,000,000 for a new water supply, and inti_
rnat’e:o for the installation of a power Plané, ari-nment
% 8 i yearly grant from the Dominion dm;i o
oyt 5(;0;)0,000 for the construction cl>f good roads
ountry would be most timely-
from g uoymemubil)s of the association and -;11’?:;?
quet Irounding municipalities were presentfatK tildonan,
presi’dpremded over by Reeve Henderson, © ‘
AinF of the association. Tenir
\P an R meeting on October 3rd, the aSSOClaManitoba
Unjes. SE0t on a resolution to the Union oP iy ™
Pra;.s Palities, convening this month at or

airje - ke over the
Congty,o,. cquesting that the goveramen: tahe province;

thg 1 1Cton of all the leading highways in ¢

t°:1::l £ Y a S;ecialetai of gne mill on the douarh:ancg:
ot coassessment value of the province, and that th %

the cnstruCﬁOH be covered by 2 payment of o overn-
Men St of the road from the fund so ralsed:t ;:ebfneﬁted
p"Opert(; Pay an additional 25 per cent: and ,

€ remaining 25 per cent.

Street Com= |
Manitoba -
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THE ADOPTION OF FUEL OIL.

coal in many lines of industry has become a point

worthy of note the world over.  Thirteen years

ago oil as a competing fuel with coal was practic-
ally unheard of on this continent. ~The first experiment
along the lines on which it has now become so important
was the conversion in 1goo by the Southern Pacific Rail-
way of one of their locomotives from the use of coal to
oil. That was the beginning. At the present time oil-
burning locomotives are operated exclusively upon 20,910
miles of line in the United States, and 587 miles in
Canada; and, in conjunction with coal burners, on an
additional 4,720 miles in the United States. Some idea
of the enormous rapidity of the adoption of oil may be
formulated when it is considered that a length of track
capable of encircling the globe has been converted from
the use of the one fuel to the other in such a short period
of time.

The two chief sources at present are the vast fields
in Texas and in southern California, as is well known.
From the accompanying map it is seen that considerable
development has taken place in Texas with lines
reaching some distance northward, also in a westerly
direction to Southern California. From Southern Cali-
fornia the advance has been most pronounced, owing to
the facility of water transportation along the coast, and
to the expensive variety and unsatisfactory quality of the
coal in the Western States.

In a recent article by H. Foster Bain on ‘‘Fuel Prob-
lems on the Pacific”’ the following facts were noted:
Fuel oil is delivered from Alaska to Peru at prices giving
it marked advantage over coal, not taking into considera-
tion the incidental advantages of cleanliness, lower cost
of handling, and decreased fire room expenses. Fuel oil
is delivered on the Coast at 85 cents to $1 per bbl.,
equivalent to a cost of $3 to $3.50 per ton for goal, con-
sidering fuel value above 3 to 3% bbls. corresponding in
heating value to a ton of coal. =~ The surplus above

round, over 40,000,000 bbls., the extent of territory de-
veloped, and the ease with which production is increased,
give every assurance of continued supply at a reasonable
price for years to come.

The use of oil for locomotive purposes is purely an
economic question, depending on the relative cost of oil,
coal, and electricity, except perhaps when oil is enforced
by law owing to the necessity for fire protection. On the
Pacific Coast practically all ruilway companies, and some

THE rapidity with which fuel oil has been displacing

who even own their own coal mines, have adopted oil,

the use of which is almost as rapidly being taken up at
sea, where its use is even more advantageous.

The general points favoring use of oil fuel in loco-
motives are :i—

(1) Saving in time and labor in loading.

(2) Reduction of staff for handling.

(3) Increased cleanliness.

(4) More complete combustion and therefore greater
efficiency.

To these may be added, in the case of marine use, a
fifth and a sixth advantage—the saving of con§iderable
room in the hold, and the reduction of boilef repairs. The
latter would also seem to apply to locomotives, but from
the report of A. E. Hudson, inspector for the Canaqlan
Board of Railway Commissioners on the C.P.R. engines
in British

that such is not the case. According to Mr. Hudson,

Columbia using fuel oil, we are lead to believe

:
!

£
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since the conversion of these locomotives ‘‘a great many Oil— Per day.
leaks have developed in the boilers, such as the crown 344.1%7 barrels @ 9oc. ............ $314.25
bolts, and side sheets leaking badly.” Gifiremen Bhnt eI T SO e 11.10

It might here be interesting to note, in conjunction Food for 6 men ........h.ooeeeenn 2.53
with the adoption of oil at sea, the comparative costs of _
coal and oil on the C.P.R. British Columbia Coast ser- $327.87
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OIL AND COAL-BURNING RAILWAYS
| IN : NOTE
| CANADA AND UNITED STATES  Liiiiston it

LEGEND coloured red, Vancouver Island coal is

| . g 3 now being used. 0il-burning engines will
it Oil-burning Railways be installed shortly.
Coal-burning  » = ...

_ Oiland COU"quI‘ﬂ-l:ﬂ‘y Railway.

\"'A
R

) =

vice steamship ‘‘Princess Victoria.””* This comparison, together with the above rem:rem
Coal— Per day. relative to the cost of oil, only applies to the Weseas"
100 tons @ $4.50 «ccceeceiiiiinn. $450.00 States and British Columbia. The conditions in t-heﬁelds
g firemen @ $55 a month ......... 16.50 are entirely different. The distance from the ! {attef
‘ g trimmers @ $45 -+ - eoeriiennn. 13.50 and presence of coal in large quantities makes the and
1 Food for 18 men ...cceveecennann 7.56 the predominant fuel. The contrast between €25" tg..
i west is clearly shown by the map already fef?rr.zsi}ﬁ
i $487.56 Nowhere is oil used east of the Missouri and Mlss'lts usé
| saade e Rivers, except in the Adirondack Preserve, wheré 10 the
*From report of G. W. Dickie, published in ‘“The is enforced by law for fire protection. Relativé oot

Vancouver Province.”’ cost of oil in the east, C. S. Sims, second vice-pre?
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;:S general manager of the Delaware and deson Com-
comy’ States that in 1910 oil for the locomotives of that
2.2 Ic’any » Working in the Adirondacks cgst $57,260.33 at
in gx. per gallon, or 28.33c. per engine mile, or $36,045.88
Cost e Of.the cost of doing the work with coa.l. The
1o 6per engine mile for coal during the same pe:nod was
°0s‘t} C. For 1912, oil cost $83,703-31, or an increased
e i,? ver coal of $56,454.96. For three years, 1910-12,
en Creased cost of using oil has been $119,077.09. He
ectivStateS that for a much lower price a wondelzfully ef-
to bee patrol system could be installed. And this seems
Propo the consensus of opinion in the east, where oil is
at t;ed for fire protection, though it is not disputed
€m ofe adoption of oil is much better than the best sys-
to co, lPatrO.l' With the best possible safeguards applied
Sparka -burning locomotives, it is impossible to prevent
S being thrown from the stack, whereas with oil

er /
€ can be no danger except from a little red-hot carbon

ro I Luor
M the stack ; and this can be avoided if the engineer is
lace where fire

careful to .introduce the “‘sand seam’’ at a p
T impossible.
veﬂtinhere seems to be no doubt that as a means for pre-
passesg the all too frequent forest fires oil fuel far sul;'-
Orceq tcoal' The question is, should the r.aulwaysl e
ging COO bea‘r the whole additional cqst? Several og(;
oil, ﬁnd-mp anies operating their own lines have adopte
Mendg, 'ng that in the long run the advantage is tre-
Uus, owing to reduction of fire loss alone. They are

so i . .
boilell-1 S"f}ig oil for donkey engines, and with the mcrease'd
output,e ciency have been able to greatly increase their

e igc’; the other hand, it is noteworthy that, owing tz
panie ased price of oil fuel in the last few years, sprg
som es have heen forced to abandon it for coal, chiefly

Rock Ie of their more easterly lines. ~Portions of the
sland, Sante Fe and 'Frisco roads have recently

re; 1

Agfézed some three thousand miles with coal burners.
donjpe’ 2 Iso, the Australian government lines are abalfll-
5 e%; Ol because of its enhanced price, whfareas at the
STessiy, M€ another announcement demonstrating the‘?r.(;-
blll'rlin € side of the movement is to the effect that “‘otl=
go"erng locomotives are being considered for some of the

I ent rajlways in India.”

Co 11:11 C?nCIUSiOQ» and extract {-cm the reportT 5
Canad SSion of Conservation shows the situation

a:
1 : A
0 Canada, the Great Northern Railway 15 the
,among passenger lines. ~ This line is using ‘(’i'
e tvely on its 115 miles of railway in. the.: Cascahe
his embraces all lines in the vicinity of the
t.

of the
in

¢

II:\s.hed oilllrmg 1912, the Canadian Pacific
elq burners on its main line between
makir,l ‘C., ang on the Arrow and Okanagan branches,
durin S 2 total of 338 miles. It is now announced that,

i c!)veI9I3’ this line will extend the use ofdoilngug}:;f
a

Railway estab-
Kamloops an

%gu"er € main line between North Ben o

i hep, i miles, and the Mission subdivision, 10 m! i

Ne of thls Work is finished, the only portion of the malf;

! Be C.P.R. in Britis’h Columbia not using oil fu}f

';:‘ovi“ce (;porﬁon between the eastern goll)lendaf)'noé;m‘j’
0, ect . 1 n twee

fni]g:_an K or) and Field, 12 miles, I?Iicola et

orth Bend, including the 1 .
The oil-burning portion ORI

g s ito;
ing i ta], 186 miles: ' o
rise 477 mies:

n By
\rltxsh Columbia will then comp

1A .
tecti01'1 O;n Mission of Conservation, Canada, ““Forest Pro
anada,” by Clyde Leavitt, M.Sc-F» 1913
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For those requiring more information on this subject
than is contained herein, the report of the Commission of
Conservation just issued (and upon which the above is
largely based) will be of especial value. With this report
in mind and several other articles which have been ap-
pearing in the scientific press from time to time during
the past few years, a world-wide adoption of fuel oil at
sea can safely be predicted, and on land in those vast
areas over which fuel oil may be more readily obtained
than coal. A very interesting point in connection with
the fuel problem the world over is that coal is a far too
valuable substance for consumption as in vogue at pre-
sent, and that perhaps before long a new method of coal
consumption may be introduced.

— e
BRICK FOR COUNTRY ROADS.

N Bulletin 23 of the U.S. Department of Agriculture,

a treatise is presented on the construction and main-

tenance of brick pavements, with especial reference

to their use on country highways. The authors are
Vernon M. Pierce and Chas. H. Moorefield, chief engineer
and senior highway engineer respectively of the Office of
Public Roads. A brief sketch is given of the develop-
ment of brick paving, followed by a description of the
materials used for paving bricks, and their manufacture.
The physical characteristics of these materials, and the
methods in vogue for testing them are included. For a
concise and authoritative treatment of the subject, readers
are referred to this bulletin. We reproduce herewith some
information contained in it, respecting the preparation,
construction and cost of brick paving in rural districts.

The principal advantages which brick roads possess
may be stated briefly as follows: (1) They are durable
under heavy traffic conditions; (2) they afford easy trac-
tion and good foothold for horses; (3) they are easily
maintained and kept clean; and (4) they present a pleas-
ing appearance.

The principal disadvantage is the high first cost. The
defects which frequently result from lack of uniformity in
the quality of the ‘brick or from poor construction are

e traced indirectly to an effort to reduce the

usually to b
al materials

first cost or to a popular feeling that loc
should be used, even when inferior.

In the preparation of the subgrade upon which a
brick pavement is to be constructed, the essential features
to be considered are thorough drainage, firmness, uni-
formity in grade and cross section and adequate shoulders.

Strong durable curbing should be supplied both on
the sides and at the ends. Otherwise, the marginal brick
will soon become displaced by the action of traffic and
deterioration will spread over the entire pavement.

Satisfactory curbing may be constructed of stone,
Portland cement concrete, or vitrified clay shapes made
especially for this purpose. ~With stone the individual
blocks should be not less than about 4 feet long and
should have a depth of about 18 to 36 inches, depending
on traffic conditions and on whether the curb is to project
e the surface to form one side of the gutter. A thick-
inches will ordinarily prove satisfactory. Stone
1d always be set on a firm bed of gravel, slag
or broken stone, not less than 3 inches thick, a'nd should
B provided with a backing of the same material on the
shoulder or sidewalk side.

Concrete curbs may be constructed alone or in com-
bination. with either a concrete gutter or a concrete

aboV
ness of 4
curb shou
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foundation. The advisability of constructing the curb in
combination with the foundation, however, is doubtful.
Concrete curbs should have approximately the same cross-
sectional dimensions as stone curbs and should be con-
structed in sections not exceeding about 7 or 8 feet in
length.

Vitrified clay curbing should be set in much the same
manner as that described for stone curbing. The prin-

cipal additional requirement is that, since vitrified clay -

is a lighter material than stone and the curb sections are
ordinarily shorter, the bedding must be made correspond-
ingly more secure in order to prevent displacement.

The proper type of foundation depends largely on the
material composing the subgrade and the character of
traffic for which the road is designed. Where the traffic
is comparatively light and the subgrade is composed of
some firm material which does not readily absorb water,
a very satisfactory foundation may be constructed of
broken stone or gravel filled with sand. Where the traffic
is comparatively heavy, however, or where the material
composing the subgrade is defective in any way, a mono-
lithic concrete foundation should be used.

Gravel and broken-stone foundation may be spread
in one or more courses, each of which should be from 5
to g inches thick before compacting. The stone or gravel
should be clean, hard, tough and durable and should be
graded in size between certain reasonable, fixed limits.
It should be compacted in the usual manner by rolling
with a power roller weighing not less than about 10 tons,
and sufficient clean, course sand to fill the voids should
be spread and flushed into the foundation while the rolling
is in progress. When complete the foundation should
present a surface uniform in grade and cross section and

A parallel to the proposed surface of the finished pavement.

Concrete foundations are unquestionably better
adapted for brick pavements than any other type. They
are practically monolithic in form, nearly impervious to
water, and possess a relatively high crushing strength.
All of these qualities may be obtained with a relatively
“lean’’ concrete if the subgrade has been properly pre-
pared. Under ordinary circumstances a satisfactory
foundation may be constructed of concrete composed of 1
part of Portland cement, 3 parts of sand, and from 5 to
7 parts of broken stone or screened gravel. :

It is necessary to provide an adjustable cushion of
some kind between the foundation and the brick for cor-
recting any slight irregularities in the surface and to
secure an even bearing for the brick. Sand has been
found a most satisfactory material and is almost ex-
clusively used. The proper thickness for this sand
cushion will of course depend on the extent of the in-
equalities. Two inches has generally proved very
satisfdctory.

After the cushion is spread uniformly it should be
thoroughly compacted by rdlling with a hand roller weigh-
ing from 300 to 400 pounds, and any depressions which
form should be corrected.

The brick may all be hauled and piled at convenient
intervals along the sides of the roadway before grading
is begun. Hauling over the finished pavement with
wagons until it is complete and opened for traffic should
be avoided. If the brick are delivered on the work as
needed, they should be unloaded from wagons outside
of the curb and carried to the pavers, either by hand or
in wheelbarrows. Plank trackways should also be pro-
vided over the newly laid pavement for the wheelbarrows
when they are used. 1
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The brick should be laid on'edge and in umfor:‘
courses running at right angles to the line of the Pa:he
ment, except at intersections; and in order to ‘fbreaklf_a
joints” each alternate course should begin with ha -
brick. In laying the brick the pavers stand on the P_ame‘
ment ‘already laid and, beginning at the curb each t

con”
_carry across as many Courses together as they caf = 4

veniently reach. The courses should be kept straight e
close together, and if necessary each block of elgl dge
ten courses should be driven back by means of a si€ oS
and a piece of straight timber approximately 2 by 4 m(iosc
by 5 or 6 feet long. The brick should also be lé}ld cc 2
in the courses and should be crowded together, if ne 7
sary, after a course is laid, by means of a crowbar
serted at the curb.

After the pavement has been, laid and all defe
brick have been replaced to the “satisfaction of the
gineer, the next step is to sweep the surface clean roll
smooth out all inequalities by means of ramming or oller
ing. The rolling should be done with a power }rlould
weighing from 3 to 5 tons, and the pavement Stra o
ordinarily be rolled in both the longitudinal and i
verse directions. The longitudinal rolling should be ard
first and should begin at the curbs and progress e
the crown. The roller should pass at least twic
every part of the pavement in both directions. .

and P:;e

In order to keep the brick in proper position
tect the edges from chipping, it is necessary to .4
joints with some suitable material before t.he £ ast
opened to traffic. The materials which have in the ads
been most commonly used for this purpose ar de of
various bituminous preparations, and a grout ma xed
equal parts of Portland cement and fine san
with water. ' 1, DY
Sand is the least expensive of these mz}terla 'as 8
there are several very serious objections to its use AlitS
joint filler. Bituminous fillers vary considerably fnchtory-
and efficiency, but all are more or less unsatis ae
One of the principal objections to their use 15 baSu
their tendency to run out of the joints into the during
during warm weather and to crack and spall out ctiallf
cold weather. This tendency can, of course, e P o M
overcome by exercising proper care in selecting “ = ick
terials. It should also be noted in their favor tha ity
pavements, the joints of which have been filled W! ¢ tha?
minous preparations, are ordinarily less noisy at hr 5 el
those in which a Portland cement grout filler 4
used. The grout filler is unquestionably verYa dthe
superior from a standpoint of durability, howevers ©  qtls
excessive noise under traffic which has been rf i
observed in connection with its use can be 1§fgeyshioﬂ5
nated by the use of proper bituminous expansmn_cs
along the curbs. It is, therefore, recommended :haﬂ ary
adapted for filling the joints in brick pavements
other material which has been commonly use
purpose. ¢ e
Expansion cushions should be provided
time the brick are laid, by placing a board of 4§ all ir0”
thickness on edge adjacent to each curb. the b0
wedges may be inserted between the curb and may be
at the time the board is set. These Wedge;ave pee”
readily loosened and removed after the bricks B de H
laid and grouted, and may consequently
facilitate the removal of the board. on &f
The proper thickness for expansion cusminioﬂ'
matter concerning which much difference of oirs ad?”
ists among highway engineers. Some engin€®™ jaift

o P . . ers
cate a minimum thickness of 1 inch, while othe™™

ctive
en”




November 20, 1913.

ng expansion

to have secured their best results by usi
low as three-

Cushionsg having a minimum thickness as
€ighths inch for very narrow pavements. .

The cost of brick pavements varies widely, and is
affected by so many influences that it is difficult to at-
eIt to derive a general expression showing the relation
€tween probable cost and local conditions. The prices
of brick, as also the prices of the various materials enter-

Ing into the foundation, vary greatly according to the

10ca1ity and the freight rate. The cost and efficiency of
abor s also far from being constant. Furthermore, the
Materia] composing the subgrade and the method of pre-
Paring it may exert a marked influence on the cost of the

paVement_
i C = cost of cement per barrel, S = cost of sa};l'g
Per cubic yard, 4 — cost of coarse aggregate per cubl
r 1,000, and L = cost

Bd B = oost S .
g REx hou(f)f 5V;;ltvfinagll materri)als considered delivered
On the work and all costs expressed in cents, then the
grObable cost of constructing a brick pavement, mCh'ltdltl:li
Cu?bsubgrade» a 6-inch concrete foundation, and sui ala‘
S, may be estimated by substituting i the formu 5
ICosfquEr square yard = 1.90 L + 213 C + 138
7 + .045 B. ;
“-Verh1 e g as4gStimated from this formula shouflg; l;lc;vzr
on be increased by about 10 per cent. t0. allow Selbines
cont9ols and machinery and to guard against u?hickness
of f 'ngencies. If it is desired to use 2 different e
tr Oundation, it is safe to assume that each 1n¢ A
acted or added to the thickness of the foundation i
ake g corresponding difference of from 8 to 12 cents 1
€ cost per square yard.

e AP
PANAMA RAILROAD CROSS-TIES.

OME interesting data, showing the §uperior guribl}l:g
of the black guayacum ties used in early days,

. a
been furnished by the chief engineer of th?f Pirflag‘le
ailroad in his report on the use and life h

+

h -
r:;dWPOd ties laid in the roadbed of the Pantz;::z; nlililal
Since 1878. He shows that, according to Pl

re i
Ports since that date, the greater part ©

ma
r:;gﬁv%d ties used in the original track of t(}ileﬁi?nnathe
northed, as it existed in 1885, Were proctt;]re Skt
Wooq Coast of Colombia, and were of- e S
' Pecin commonly known as lignum vitae '(tg.n T e
ro 3), now called black guayacum, 2s disti gwer i
"esfn Yellow guayacum, a wood possessing less P iy
'Stance to mechanical wear or decay: Other va

w : lvillo, were
Useq d, such as balsams (or quira) a?}?e I?ﬁack éu? vl
Cu
mels the only variety that has sto0
the W balsam cross-ties, laid in 1990 Ly
roadbed last year and replaced by larger riginal
All the ties used by the old company oF e

% - o ““pole’
i::, ka‘b”ere small, those of black gua}yacur;tbelrji:‘:’;'1 chpf(:lce.
an out five to six inches thick, with a o OCZmal opera-

i feet Americ

tio et in length, But, when Ame jes O

larrg‘zrcofnmencedt: these had to be r'ePlz}cedolfoythte:erail'
Imensions. However, on a o flic was

I‘Qad b
§ i the tra
H 'wWeen Empire and Culebra,wv;/:leeli:ft e She track;

m A i
ang Ptaratlvely light, the small ties o
ieg Mere many of the old small-sized black E¥ y
are still to b
e found. ble-
Y the main line of the roadbed was first q;‘):ber-
nilly ¢d from White House (near Las Cascades) t(s) T
' ' provide for the movement of spoil train

e taken from
ties.

in tie : akin
i s, but, practically spe g the test of time.
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from the Tabernilla dumps, many of the small hardwood
ties were removed from this section of roadbed on ac-
count of the increased traffic; and, generally speaking,
these were found to be in very good condition, showing
little, if any, signs of decay—though often badly worn
at the rail seat by the mechanical action of the
base of the rail, no tie plates being used on the ties,
and though frequently ‘‘spike killed,”’ caused by the re-
placing of spikes and changing of rails. However, many
of these, and also ties removed after this date, are being
re-laid now on the tracks connecting with the new ter-
minal docks at Christobal, a fact which shows that the
timber in the ties is practically as good as ever. In the
yard tracks, where the smaller size is not objectionable,
they are still expected to render a long life of service.

The mechanical wear of the old ties in contradistinc-
tion to the decay of the wood is demonstrated by the fact
that while the base of the rail, and the driven spikes have
cut into the hardwood -and weathered it, the material in
the balance is as good as ever. The records of the United
States have long shown the same experience; but there
the ties have probably been used only for 8 or 10 years,
whereas local hardwood ties have served for from 2o to
25 years in a tropical climate where all other woods decay
in from 3 to 5 years.

Black guayacum is now so valuable for purposes in
connection with machinery and manufacturing arts that,
for use as cross-ties, it is probably a thing of the past.
Both the prices and specifications for guayacum ties show
a steady variation throughout the past few years. In the
first instance, there has been increase in cost, and in the
second, decrease in quality. The regulations state now
that the material used shall be black or yellow guayacum,
but are more stringent in requirements concerning the
hewing and the culling of these, and concerning con-
formity to a specified table of dimensions. On the other
hand, prices have increased 50 per cent. from the year
1898 to the year IQII, though some of this percentage
must be discounted to allow for the increase also in the
size of the ties. In 1898, first-class ties, 6 x 8 inches by
8 feet, were purchased at $1.50 each; second-class ties,
51 x 6 inches by 7.9 feet, at $1 each. In ro11, firste
class ties 7 x 9 by 8.6 feet, were bought at”a cost of
$2.25 each, and second-class, 6% x 8 inches by 8.3 feet,

at a cost of $1.75 each.
— @ ——

On good - authority it may be stated that substantial
progress has been made of late with the scheme which aims
at establishing an express service between Great Britain and
Australasia, via Canada. The company, which was formed
three years ago to carry it out, and in which several well-
wn British shipowning and shipbuilding firms are inter-
a Canadian syndicate for the purchase
f land at Cape St. Charles, on the
south-east coast of Labrador, an ice-free port 1,680 miles
from Liverpool; or a little more than half the distance between
the Mersey and New York. From Cape St. Charles it is pro-
continental railway to the Pacific
rializes, it is claimed that the

kno _ '
ested, is treating with

of about 400,000 acres O

posed to construct a trans
coast, and if the project mate :
journey from London to Winnipeg will be perforn.u?d in ﬁye
days—giving only two nights at sea—with an additional six-
teen days to Sydney, N.S.W., and a corresponding accelera-
tion to many centres in the west of Canada and the United
Gtates. The projected highway, with its transpacific exten-
sions to Hongkong and other British possessions in Far
Eastern waters, is planned to serve the purposes of war as

well as the pursuits of peace.
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SKIP-HOISTS.

——

By Reginald Trautschold, M.E.,
Consulting Engineer, New York City.

cussed has all been of the continuous type—that

is, apparatus particularly adapted for the purposs

of handling material in a continuous stream and
thereby realizing large capacity with minimum expendi-
ture of power and time—but there is an equally large
class of conveying machinery that performs its opera-
tions of handling materials only intermittently or in a
succession of cycles; i.e., a cycle of productive work and
then one in which the apparatus rearranges itself for the
next cycle of productive operation. Particularly is this
arrangement carried out in the case of elevating ma-
chinery in which single buckets are loaded, raised and
then unloaded in some other plane, or where the loaded
bucket is raised and carried over a more or less hori-
zontal plane to the discharging point and there emptied,
after which operations it is returned to the loading point
for more material. This intermittent type of apparatus
includes steam shovels, locomotive cranes, traveling
bridges of various descriptions, cable-ways, hoisting
towers and numerous combinations and modifications of
such apparatus; all of which may have a varying loading
point, various points or locations at which discharge of
load may take place and a more or less varying path
over which the loaded bucket may travel between loading
and discharging. Such apparatus may be used either in-
dependently or in combination with any of the various
types of conveying and elevating apparatus described in
this series of articles. When used in combination with
such equipment, storage hoppers or similar deviges are
necessary, from which the intermittently operated ap-
paratus may take or discharge its load—occasionally
hoppers are used for both operations. ~Such hoppers
simply serve to convert an intermittent to a continuous
supply, or vice versd, and as a temporary storage from
which the conveying system can conveniently obtain its
load or to which the loaded apparatus can economically
and efficiently discharge. The continuous type of con-
veying and elevating machinery discharges to such tem-
porary storage hopper in a continuous stream and other
continuous or intermittent handling equipment can take
its capacity therefrom so long as the supply to the hopper
is adequate. Hoppers supplied from intermittent apparatus
can similarly be used to supply load for other intermit-
tent equipment or to load continuous conveying and ele-
vating machinery, as the discharge from the hopper may
be proportioned so that the latter type of apparatus can
take only its capacity and will automatically take such
amount so long as the supply to the hopper is sufficient.

THE conveying and elevating machinery so far dis-

Another class of conveying and elevating machinery
of the intermittent type travels along fixed paths, al-
though in some types of such equipment the loading and
discharging points are not necessarily fixed. Common
examples of such apparatus are car-hauls, skip-hoists,
etc., etc. In many installations such equipment is of
even greater economic value than continuous handling
apparatus; and, although it is impossible to present for-
mulze for ascertaining even the probable economic value
of such equipment, expressed in terms of net operating
cost (each and every installation presenting a distinct and
individual problem that must be solved independently) or
even to derive equations for approximating the cost of
equipment, the importance of this class of machinery is
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such that a short description of certain types is neces
sary in forming a comprehensive opinion of the respectivé
value of various mechanical material handling equipments:

When materials are being handled that by their
weight, chemical properties, etc., may be excessively d€
structive to a succession of necessarily comparatively 12
expensive buckets, or when the supply of material is Of
necessity quite intermittent, one of the most satisfact?fy
equipments is the skip-hoist, which primarily consists
simply of a skip, or bucket, that is loaded, carried to the
discharging point, dumped and then returned to the
starting point for another load. As ordinarily employed’
skip-hoists are installed for elevating operations only, the
skips running either on vertical or slightly inclined tracks
although special forms of skips can be constructed that
will permit travel in a more or less horizontal path.
skips themselves may be of almost any conceivable shapeé
or size, depending largely upon the nature of the md
terial to be handled and the capacity desired, and may be
run at almost any speed up to 60o feet per minute, a8
occasionally at even greater speed. They are customar y
equipped with bails by which they are hoisted and Whlc,h
are attached to the skips below and to one side of thelf
centre of gravity so that they automatically tip and u?”
load on reaching the discharge point, the tracks here .
ing so located as to allow such position of skip.
skips usually run on four wheels and various systems$ are
employed for compelling the skip to follow the prope*
tracks when discharging. One very satisfactory arra'nge’
ment, that employed in the installation illustrated, 1 "
run double tracks the full length of the skip travel, tB
inner tracks being curved off over the receiving hopp®*
or discharge chute as the skip approaches the end of i3
upward travel. In such construction, the bail is attac o
to the skip so that the lower pair of wheels press agalﬂst
and run on the outer set of tracks, while the upper o5
of wheels, those nearer the open end of the skip, preSf
against and run on the inner set of tracks—those ot
ing out toward the discharge point. With this arrang®
ment, the wheels do not leave their respective tracks,
that when the discharge takes place the skip is -UPS}fe
while the flanges of the wheels, nevertheless, maintain t
skip in its proper vertical plane. In installations W 'el;l
the track of the skip is appreciably inclined to the vertiC
the outer set of track is dispensed with, except for dies
tion at the top of the hoist where the tension on the SI;:}:
bail would tend to pull the skip from its tracks but of
the restraining action of this outer guide. Various Otgut
arrangements of tracks are occasionally resorted t &
the object in all cases is to so guide the skip that 2 C(t)he
tinuance of pull on the hoisting cable tends to upset
skip and discharge its load.

Customarily, skip-hoists are either of the ba!ance(f
type or, if but one skip is used, a counterweight 15
ployed to compensate for the weight of the skip itself'two
balanced skip-hoist is simply an arrangement O nt
skips that rise and fall alternately so that the Const;e,-
dead weight of one skip balances the other and the ise
required for operation is simply that necessary © rﬁles
the load and the varying unbalanced weight of the cafajl.
as the skips or skip and counterweight rise an o
The maximum weight of the unbalanced cables 19 ?velf
paratively small, as steel cables—necessarily of .,-elatl (4
small diameter and correspondingly little Wel,ght/ur B
nearly invariably employed, so that for all Pfacflcal-ngpl;k
poses the power requirements of a skip-hoist 15 S-l the
the amount necessary to raise its maximum load 10 unt
given time, to which must be added a sufficient @
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These losses are usu-
power theoretically
ormule XXV. and
guring the

;(ﬁ;aée for the friction losses, etc.
nec gured as fifty per cent. of the

essary for handling the load. F
Powe,:‘a are equations ordinarily employed in fi
give requirements for skip-hoists and, though apt to
stal] somewhat larger results than necessary, if the in-
. -ation be carefully designed and erected, are conserva-

t1
Vely correct and advisably employed.

Horsepower:
15 WH
HP - Formula XXV.
10000
45 OQw/VH
HP 77 Formula XXV.-a
Where B 1000000 (2H + V)

hour.

W = Weight of load handled in tons per :
avels) in

B~ Height of hoist (distance that skip tr
feet.
= Capacity of skip in cubic feet.
ol = Velocity (speed) of skip in feet per minute.
= Weight of material handled in ‘pounds per
cubic foot.

thatT l;iggh the great variety of skips
ondition employed and the numerous
Simpe ; S‘th'at.must be met in even a
i imp()sns.tahatlon Of. skip-hoists make
Scertainslble to derive a formula for
coStm-g the cost of equipment,
Ariveq 155 neV'ertheIess, very easily
e instaﬁ’ l_mOng the conditions of
type Ofa ation, for the cost of any
Cost ofcstl){lp is easily estimated, the
Ariveq ables per foot even more easily
fuly Io flt, when the weight of the
Whice i;ri ed skip and also the speed at
°rnilar1> 1s to be operated are known.
Y the cost of the necessary

Ship lo

Oist
»  Counterweio ¢ ;
Can rweight, sheaves, etC., _
i A i loppeT
Drobab? arrived at and, knowing the Loading HoPPe
‘ € initial cost of the equipment,

i
0btai([]]lllres but simple calculation to
of the probable net operating cost

€ system. iati Is
ang Depreciation, renewa Folding Chule & Gale

; Skep in diac/mryiny posilion

ading ,oosi lion
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Spf_cial skips can be constructed of materials that will
resist high temperatures, the action of acid or alkali
fumes, and other destructive characteristics of certain
mz}terla_ls—whether they be liquid or solid—so that the
skip-hoist not only ranks in economic value with any

Head Sheaves

a vy

2

Feceiving Hopper.

Skyo-Hoist Lracks —

Hois?

- ———— -
P

repairs S
el ~ ent. :
B o o dc‘m} ?xceed 15 per C P aatad by Skip:
Th ne initial cost. (X
o € tr * 50
Skipp: ., U€ economic value of the 5 .
% ; AR
Co:;St IS not based so much on the :;, . Counlerwreigh? Well.
Tathe, of its operation, however, but ?5
Elbility tup on its convenience and its 9
problemo solve many difficult elevating i
andliy, - For instance, in the :‘;é
Matap: 8 of pig iron and similar heavy Suring Buffer g

e
ext:iz.the skip-hoist often proves
SYste, . n8ly efficient and economica
sy mto Install, particularly as wer€
bucle, “terial elevated by an ordinary

the Clevator the wear and tear On

e .
Noth; levator buckets would be very excessive, to say
might be SO great

a5 gopi Of Prob hich :
britstzlouslypto ;rl;;eplzriﬂlgasirestzm- In the handling _of
h(’iSt g easily broken materials, such as coke, the. skip-
lOadinalso finds extensive use, for if care is taken in the
suddertgr OF the skips and they are not too roughly an
Pery Y Unloaded, much breakage that cannot be pro-

/ avoided.

tarded against in a bucket elevator is

Drdin~_ { o
Fig. 1.—Typical Skip-Hoist Lay-out.

other type of conveying or elevating machinery, but very
frequently is the desirable equipment to install.
—_——

Canada owns thirty-eight per cent. of the world’s supply
although it is only producing four per cent. of
The United States has eighteen per cent.
ly of pulp wood and makes forty-two per

of pulp wood,
the world’s paper.
of the world’s supp
cent, of the paper.
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FIXED CARBON TEST EMPIRICAL

THE SECOND OF A SERIES OF ARTICLES BY PROMINENT CHEMISTS REGARDING
THE VALUE OF LIMITING THE PERCENTAGE OF FIXED CARBON IN ASPHALT

By LEROY M. LAW,
Chemist, The United States Asphalt Refining Company

tions is beneficial to both consumer and producer.

The former is enabled to state in precise terms his

etact requirements in the way of material needs.
This establishes quality and, as a result, all competitors
are placed upon an equal footing, and competition re-
solves itself into the real objective: competition in price
alone. !

To the producer it means, first of all, that he is given
an equal chance with others in the trade, and as all de-
liveries are to be rapidly inspected, he feels safe that
another dealer cannot submit a profitless price in the hope
of furnishing an inferior article. The mutual understand-
ing,. or to use the definition of contract, the ‘‘meeting of
minds,” is brought about through the agency of the
specification proper and it is therefore highly important
that this feature should receive serious consideration.

Its prime object is to define the requirements in terms
which permit of ready interpretation, avoiding all pos-
sible uncertainties which may give rise to disputes under
the contract. This point is vital and really forms the
foundation of this great system, yet even in some of our
most elaborate specifications its importance is frequently
neglected.

In many of the early types we have seen such re-
quirements as ‘‘The material must be brand or
equal thereto’” and ‘‘the material shall have given satis-
factory service under similar conditions for such a period
of time.” With such crude clauses, specifications fail of
their purpose, for the actual requirements are at best but
vaguely stated, and the producer has no way of ascer-
taining if his wares are ‘‘equal to’’ or have ‘“‘given satis-
factory service’’ in the judgment of him who reviews the
bids and makes the award.

Such conditions, especially unfair to the manufac-
turer, are, it is true, rapidly disappearing, yet to-day, in
many of the so-called scientific specifications, the adop-
tion of requirements based on arbitrary methods of
analysis has placed the honest producer in an equally un-
certain and embarrassing position. One of the require-
ments of this nature, which has gained, and still holds,
surprising popularity in many current bituminous specifi-
cations, is that limiting the so-called ‘‘Fixed Carbon.”’
It is, indeed, difficult to understand just how this require-
ment even secured a foothold in asphalt specifications.

“Fixed Carbon” is a test stolen from fuel chemistry,
where it serves to indicate the coke remaining after the
gaseous constituents have been removed by heating the
material, with exclusion of air, under prescribed con-
ditions. Those who have had any experience whatever
in fuel work know full well that this test is purely em-
pirical and that the variations among different operators,
especially in different laboratories, is often considerable.

A committee of the American Chemical Society gave
considerable study to the matter some years ago and in
1899 recommended the procedure (see J. A. C. S. Vol.

UNDER ideal conditions, purchasing under specifica-

XXI., No. 12) that is now followed in conducting this de-

termination. It is understood, however, that this m€ i
is not applicable even to some fuels like lignites, whi€
are very prone to spark. How much more inappl‘cable’
then, will the method be to softer materials, like tl}e
asphalts and road oils, which have also the disagl‘eealbe
tendency of foaming out of the crucible at certain sta8

of the heating.

Chemists should know that city illuminating ga%
their source of heat, varies in different localities. In fact
in some cities the composition is entirely different fff)m
that of others, hence a variation in heat, to say not m_
of the difference in type and condition of the burners o
ployed. It has been found that the degree to whic
platinum crucible is polished has also an effect on
carbon results, and there are doubtless other source
variation not as yet discovered.

The point is that engineers and chemists who a.d\’;’;
cate such requirements in their specifications, fail 4
realize these features, and their resulting effect on e
curacy. Fieldner, of the U.S. Bureau of Mines, in spe?
ing of the Fixed Carbon test, (see J. I. E. C., vol. 51’
No. 4) makes the following statement in regard to GOS8
and what hé says in regard to coal is equally applicd e
to the fixed carbon in asphalts, for the same Procedu
is used with both materials :— pe

““The volatile matter and fixed carbon represent -tble
relative proportions of gaseous and solid COmb“,stl i
matter that may be obtained from the coal by heannge1y
in a closed vessel. This is done by heating 4 ot i
powdered sample in a small covered platinum cruciblé
the flame of a Bunsen or Meker burner, for exactly se‘;be
minutes. The volatile matter consists mainly % o
combustible gases—hydrogen, carbon monoxide, methaﬂes'
and other hydrocarbons and some non-combustible glasﬁle
such as carbon dioxide and water vapor. The V0 aois'
matter does not include water present in the coal as
ture at 105° C. (221° F.). der

“The residue of coke left in the crucible 3fte‘rﬁxed
ducing the ash is reported as ‘fixed carbon.’ The al, 85
carbon’ does not represent the total carbon in the,co ’itb
a portion of this element is driven out in combinatio” ca”
hydrogen in the volatile matter; furthermore, s n
bon’ is not pure carbon, but still contains severdl .tefrotl1
per cent. each of carbon, hydrogen and oxygen’ phtf
0.4 to 1.0 per cent. nitrogen; and about half the s¥
that was in the coal. yol?

“It should be clearly understood that the ter m? ged
tile matter’ or ‘volatile combustible matter’ a° ich e
carbon’ do not represent any definite compoun wh dete”
isted in the coal before heating. The method © mpe™®
mination is purely arbitrary and variations © e ndﬂ
ture and rate of heating will cause variations 7
to several per cent.; even with a strict adherenc®, _ietfr

fixed
s O

met‘hod recommended by the American Chemic? volafﬂ’
variations of three and four per cent. in both he
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Matter and fixed carbon may occur in different labora-
ton-e S.  One of the most prominent factors in causing
yorations s the temperature at which the crucible ‘is
Cated,

‘¢

bity It is especially pronounced in anthracite arl;d S:.:)T;l-
to Minous coal. It is not improbable for one labora t):
te Teport 4 per cent. and another 7 per cent. volatile mad
I ' on the same sample of anthracite, or 14 per cent. an
h(7> Per cent. respectively on the same sample of Poca-
Ntas coal,
a " The different percentages of v91ati1e matter wert_a
mCtuaHy produced by different conditions of }3eat treat
co(::t' Caution must, therefore, be obs?rved in gla;u;g
r Parisons of the volatile matter and ‘fixed carbo
g ot analysis made in different laboratories. Even
aﬁtirminations made at the same laboratory by, the same
AYst may vary to the extent of 0.5 per cent.
If such wide variations do occur with coals, .what,
> Should we expect when the method is applied to
ar asphalts and even oils? As a chemist o.f one gf ta};e_
bong € asphalt companies, 1 have observed this fixe cur-
pOSerequu- ement enforced to extremes ?nd ye;i todnc(; ﬁ) i
Canp Or benefit to the consumer. The yield of fixe airee
thro Ot be controlled in the process of manufaf:tul’e,In e
caseug gross carelessness in coking material. i
ingre the fiefects will be shown far n_lore‘accura yem-
pl T®ased insolyble matter in the various reagents
0yed .

then
Sof t

n bitumen analysis.
bitum' me weeks ago t{le writer prepar'ed two sargipvliedshfgf
Cach Nous material of different consistencies, e
Sever Sample into several portions. These weret T
Oper al laboratories to make the fixed carbon tfasI sl'abom-
tOrieztors selected were not the usual (:,ommermla.ﬁed e
®quip, but chemists who are especially qua lforemost
. Pegltr’es1 for asphalt work, and regarded as our

S 1n the branch of the profession.

he tabulated results of their work follow i~

Results on Fixed Carbon.

Sample Sample
¥ No. 213. No. 215
Labof?‘fo‘ry % ........ 12.%(;‘;0, » 112-?35;2
........ 13.62% .
i G Rl 10.91% 13.13%
i By 12.52% 17.54%
B, g il i 12.63% 17-20;75
& | ORI 17.10% 22.00

a Inspect n w variation in fixed
: ¢ a variation 11
Carh,, Pection of the figures shows ot 1 0

i on these same samples of over 6 pe ¢
enzzdan hearly g per centI.J in the other! When ez%t:’tls
on eOQerators such as the above differ by these glmchem-
sty o samples, is there any wonder that Wi
ger}erally the variations are even greater? P
sty g0 be regretted that chemists' do not Stl:. }; bt
SXten efore incorporating them in their specifica f1o ks
& © g00d materials and their honest manuiacet .

just Co - ¥, ltimore is dif-
;elrent r;‘::c}ieratlon. If fnxed' (t:agb;)nhlr;n%? tin any one
e the Xed carbon in Pitts udiy A ay, what pos-
ue of 2

Sible var. cSults are to vary from
nfatErial;l:e can the test have as in
his Prog urthermore, how is the ma o
conditio ucts in every consumer’s laboratory, o
on.. Prevailing in each of them?
Shipme:\e days hack it was our miS
dete“mi ' Of,asphalt rejected because th
Lt t €d in the customer’s laboratory,
had :,thror\-temhs in excess of .the pr.escr
Viously tested the batch from which t

oW ) :
dicating the va
nufacturer to te_st
scertaln

fortune to have 2
e hxed carbon, as
ran from one:
ibed limit.

his shipment
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was made, and found the fixed carbon considerably below
the requirements of the specifications. Think of a
scientist holding up a material on such a narrow margin
as this, when even the most precise chemical methods are
seldom within this limit of accuracy, especially as carried
out in ordinary commercial testing. An absurd feature
of the case is that another carload from the same batch
was accepted as meeting the requirements, the inspecting
chemist doubtless being unconscious of the variation he
was experiencing in his own laboratory.

Suffice it to say that such a clause as Fixed Carbon,
in its present empirical state, and coupled with a narrow
and rigid interperation, is not only a discredit to the pro-
fession, but destroys the value of a sincere specification.

It has been stated that the principal object of the
specification is to lay before the manufacturer in a clear,
concise manner the requirements that are to be met.
When he is unable to interpret these with a reasonable
and standard equipment, the purpose of the specification
fails. :

The rapid development in bituminous highway work
during recent years has been accompanied with an ac-
cumulation of inspection methods, desirable and ques-
tionable ones springing up together, and the many young
chemists in this field of work doubtless look upon them
as methods of established scientific value. Other chemists,
with only time for routine work of testing, become ad-
vocates of such requirements as they might otherwise
suppress.  Furthermore, specifications of one city or
municipality are frequently copied from those of another
which, presumably, from a longer experience in bitu-
minous work, is looked upon as a criterion in such
matters.

And so, by these and other unstudied procedures,
some asphalt specifications have been brought to this
present empirical condition, and the time is at hand for
chemists in this branch of the science to co-operate in
weeding out the tangled field of laboratory methods. No
one chemist should, and no true scientist will, decide that
check results in his own laboratory establish the reliability
of a test or method of analysis. Such is at least to be
expected.

A true scientist will endeavor to ascertain what the
procedure shows in the hands of others, presuming, of
course, average qualifications in experience and skill.

If, as a result of such study, ‘‘Fixed Carbon’’ is
found to be of value, then it will be of interest to all con-
cerned to adopt definite procedures and agree on the
imitations of accuracy. = If it cannot be developed into
real scientific test, capable of yielding concordant results
in the hands of all qualified chemists, then it should by
mutual consent be abandoned.

In its present empirical condition, it cannot be of
any possible assistance in determining the quality or even
the uniformity of a product but, on the other hand, its
employment frequently works injustice to valuable
materials.

Until the status of the ‘‘Fixed Carbon’’ test is better
established, would it be any more than fair to manufac-
turers to omit such a requirement from bituminous ma-
terial 5peciﬁcat_ions?

. B

Postmaster-General Samuel, of London, Eng., has ap-
pointed a committee of scientists to inves‘tigate the subject
of wireless telegraphs and report on .p0551ble improvements
for the service on land and sea. The Right Honorable Charles
Edward Henry Hobhouse, chan_cellor of the Duchy of Lan-
caster, is chairman of the committee.




740 THE CANADIAN ENGINEER

THE SELECTION OF MATERIALS rOR
MACADAM ROADS.*

——

By Logan Waller Page,
Director U.S. Office of Public Roads.

macadam road, there is undoubtedly none more

potent than that of the suitability of the material

which enters its construction. A road may be
located, drained and constructed along the very best lines
and according to the most approved methods and be a
total failure if the material of which it is built has been
poorly chosen. It is perhaps not too much to say that
large sums of money are wasted annually in this country
because too little importance is attached to this phase of
the road problem. The engineer is then, at the very out-
set, confronted with the important problem of selecting
the most suitable material for his work, and on the care
with which he performs this task depends in a large de-
gree the success or failure of the road he is to build. The
purpose of the present paper is to discuss in some detail
the methods which may be used in approaching this
problem, with special reference to the value of laboratory
tests as an aid in the selection of suitable materials for
roads.

There are two ways in which the engineer may avail
himself of the information necessary to a proper selection
of a road material. The first and only certain one is to
make an actual service test on the material under obser-
vation, and under the same .conditions of traffic and
climate to which the proposed road will be subjected.
This method is, of course, impractical except in certain
rare instances, due to the length of time which must
elapse before definite results can be obtained. The second
method is, by means of short-time laboratory tests to
approximate as nearly as possible the destructive agencies
to which the material will be subjected on the road, sup-
plementing the knowledge thus gained by a study of the
results already obtained in practice on material of a
similar nature.

The laboratory testing of road building materials
originated in France over forty years ago, and was intro-
duced into this country by the writer in 1893, when he
became Director of the Road Material Laboratory of the
Lawrence Scientific School at Harvard University. The
United States Government became interested in this work
shortly afterwards, establishing, in 1900, a laboratory in
the Department of Agriculture, at Washington. This
laboratory is now a part of the Office of- Public Roads,
and has thus been able to give much assistance through-
out the country in regard to the proper selection of ma-
terial for macadam roads.

The three most important properties which a rock
should possess in order that it may successfully resist the
destructive agencies to which it is subjected are hardness,
toughness, and cementing value.

Hardness, from the road builder’s point of view,
may be defined as the resistance which a rock offers to
the displacement of its surface particles by friction. It
is well illustrated in practice by the grinding action of
iron-tired vehicles which tend to reduce to dust the rock
fragments of which the road is composed. This property
is determined in the laboratory by a special method, the
essential features of which are as follows :—

OF all the factors which go to make up the perfect

*Read at American Road Congress, Detroit, Mich.,
Sept. 29 to Oct. 4, 1913.
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A core 25 mm. in diameter is drilled from a sample
of solid rock by means of a core drill. After being ac
curately weighed, it is held in a perpendicular position
against a cast steel disc revolving at the rate of thirtys
three revolutions per minute, while crushed quartz san
of a standard size is fed upon the disc to act as the
abrasive agent. After one thousand revolutions of the
disc, the core is again weighed, the loss calculated, a®
a measure of the hardness of the rock thus obtained.

Toughness, or resistance to impact, is a measure ©
ability of a road material to resist the pounding actioh o
traffic such as is caused by the shoes of horses, etc.
is determined in the laboratory in the following way :—

A cylindrical test specimen of the rock 25 mm- by
25 mm. is taken from the core used in the hardness tests
and subjected to the impact of a two-kilogram ham.mfr
through a spherical end plunger in a machine espe‘”"‘l”y
designed for the purpose. The test consists of a Of
centimeter drop of the hammer for the first blow, folloWe
by an increase in the drop of one centimeter until failuf®
of the test piece occurs. The height of blow at failure
taken to represent the toughness of the specimen-

The combined effect of the mechanical agencies Caulf;
ing wear is very effectively determined by means © fof
Deval abrasion test, which has been the standar® =
over thirty years, and which is conducted essentially @
follows :— h

Five kilograms of the rock to be tested is broke? sis
as to number as nearly as possible fifty pieces, 27 pat
placed in an iron cylinder, mounted in such a way 4 ty
the axis of the cylinder is inclined at an angle of th;w
degrees with the axis of rotation of the machine. _A
ten thousand revolutions of the machine at the raté d
thirty-three per minute, the material is taken ?“t ass,
sieved through a 0.16 centimeter sieve, the material Paar'
ing being that used in calculating the percentage o g

e

The cementing value of a road stone is that prop and
which causes the fine rock dust to act as a cement e
thus bind the coarser fragments of which the road for)’
face is composed into an impervious shell. A labor? " e
test to determine this property was devised severd ¢ 25
ago by the writer, and is conducted substantid
follows :— 4

Five hundred grams of the material to be testel
broken to about pea size, and placed, together w e
sufficient quantity of water, in an iron ball mill o 10
thousand revolutions of the mill reduces the mixtur
the consistency of a stiff dough, which is mou].dedrica1
means of a hydraulic moulding machine into €¥ ":i ing
briquettes 25 mm. by 25 mm. in size. After }’a
twenty-four hours, these briquettes are tested by ‘mgne-
in a machine especially designed for the purpose: junge”
kilogram hammer falling upon an intervening P
which in turn rests upon the test piece, is allowed @ ol
from a height of one centimeter until failure of t ?l bt is
men occurs. The number of blows causing - tcl'ial'
used to represent the cementing value of the mé

ve

It will readily be seen from the foregoihg that & ad
accurate preliminary idea of the properties © ots:
stone may be obtained by means of Jaboratory havé
Many years’ experience in testing these materiad’™  qce
made it possible to adopt certain standards © 33{0: with
which, when used intelligently and in conjuncti® selef,:.
the other factors in the case, are of much value !
ing suitable materials for water-bound roads. ¢ art

The results of laboratory tests alone, howe;,:r'ro’d
not sufficient to judge of the suitability of a rock
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emented by additional in-
d volume of the traffic
climatic conditions
its name and gen-
its mineral com-

ideration in any
s the

b(:‘l:::ln-g purposes, unless suppl
& WEYIOn as to, (1) the cl}hracter an
g ich it is to be subjected; (2)
o r which it is to be used, and, _(3)
al character, including, if possible,
SOS‘t_‘On-. In addition to the above,,cons
Pecific instance should be given to such matters 4
avaxlability of the material, especially with reference to
Cost, transportation facilities, etc.
Wil gehe value of taking these factor
briefly illustrated below.

e It i§ a well-known fact that a given road rock 1S fa.r
tiOm being equally well suited to different traffic condi-
itons. A high-grade trap rock would be as unsuitable as
N Would be uneconomical on a road subjected to lx'ght
raPﬁF’ in that the dust worn off would not be sufficient
© bind the coarser fragments together, and the road

Would con he other hand, the com-
sequently ravel. On the 0 ted for the

L}aratively soft limestone would be well adap. . 3
tght traffic road would quickly pound to dust if subjecte
O conditions which would hardly affect the trap:

o i id that the ideal rock
IR so hard and tough

f

tho Y Particular road should be just
Wouléhe fine material worn off by t
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D obtained by observing the behavior of the vario
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itu Its of laboratory tests on material similar in chaga(.:::{ :
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:;:;tt Suitable, even before it had ever
Tuction. . 2
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he qu road building rocks in servicé has dem g
terialact that, as a general rule, certain c.l.els.ses;'Ve £
Vant, Possess for particular purposes distinctt e
ore ages over others. It is obviously of advantagel, el
Obse, to know the general type of the materia G
e Cvation, in order that an intelligent con}pz}nsonature
Whircnha de between it and the material pf a sxmlla{eges 4
tra has. already been used. The different v:mre i
el‘a?]’ o instance, such as diabase, ba§alt, etc., aad %
tel"a%, Considered to make the most satisfactory ;oto bt
Ply b, especially when the traffic is heavy eno:.x,«;"rhe K
stOney Wwear the dust lost from natural causes.h
fule Sl; as a class, being softer and less tougi,
> Detter adapted for light traffic than f

a
Vai‘:rétory tests in these cases are, therefor%, e choice
bety, ' enabling the engineer to make a defin! ral way
mj €en a number of materials which i 2 gene -/
ght b his work.

€ considered as suitable for
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The availability of various materials considered for
use in road construction should, of course, be considered,
anfi is highly important, especially from a financial stand-
point. In considering this point, however, care should
be taken not to lose sight of the other factors in the case.
Experience has shown in innumerable instances where
poor material has been used because it was cheap that
money would have been saved in the long run by the use
of a superior rock, even though shipped from a distance
and costing considerably more at the outset. There are
cases, however, where local material may be used ad-
vantageou§ly. It is in such instances as these that en-
gineering judgment, combined with laboratory results, is
necessary for proper selection.

An accumulation of data resulting from the great
number of tests made on road building rocks in the gov-
ernment laboratory has quite recently made possible some
very interesting investigations concerning the relation
between the properties of hardness and toughness. By
plotting numerous values of these tests, it was found
that, in a general way, hardness increases with toughness
and that, whereas for low values of toughness the hard-
ness was extremely variable, as the rock became tougher
the hardness showed less and less deviation from an
average of the plotted points. The significance of this
fact is that the property of hardness appears to be in-
variably associated with that of toughness, although the
reverse is not the case. It seems, therefore, that for a
quick determination of the qualities of a road-building
rock, the hardness test might possibly be omitted, since
material which satisfactorily passes the toughness re-
quirement invariably appears to be hard enough for use
in road construction.

When rock is to be used in bituminous construction,
the importance of some of the above-mentioned tests is
diminished. The cementing value, for instance, may be
practically disregarded when the use of an artificial binder
removes the necessity for dependence upon a dust bond.
A tough rock is, of course, preferable, and more especi-
ally when the surface is to withstand the shock of heavy
traffic, but both toughness and per cent. of wear become
less important in the body of the road with bituminous
construction when the surface is maintained by occasional
surface treatments to preserve a wearing mat with a hard

and tough aggregate.

Since public health and comfort have universally de-
manded an abatement of the dust nuisance, and economic
maintenance is correlated with their demands, a few
words on the selection of dust preventives and road
binders cannot be out of place in a discussion of ma-
terials for macadam roads. The selection of a form of
treatment or construction must be governed by a full con-
sideration of the volume and character of traffic which
the road surface is called upon to carry. In rural sec-
tions where a macadam road is subjected principally to
the average farm traffic and a relatively small number of
automobiles, a surface which is in good condition at the
outset may be economically and satisfactorily maintained
by an occasional application of one of the lighter dust
laying tars or oils. The purpose in a case of this char-
acter is simply to presrve an already good surface by

ducts of wear saturated with a material

keeping the pro
that will prevent them from being removed from the road

surface. This purpose is readily best accomplished by a
product that is not possessed of marked binding qualities
. _a material that will not pick up nor “ball’”’ when mixed
with dust only. Hygroscopic salts and other non-
pituminous dust preventives have also served the above
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purpose successfully where climatic conditions favor their
particular characteristics.

The value of a simple dust preventive decreases,
however, with an increase in the volume of automobile
traffic, and a more permanent form of wearing surface
then becomes necessary. Up to a certain limit, and par-
ticularly on park roads, this character of traffic is success-
fully provided for by means of an annual surface treat-
ment of oil or tar covered with cleaned screenings or fine
gravel. For cold surface treatment, the oils which give
particular satisfaction are the natural or partially refined
products which, through laboratory tests, are shown to
consist of low-boiling constituents carrying in solution a
relatively high amount of heavy adhesive asphaltic base.
For most successful surface treatment, it is essential
that an oil shall develop decided adhesive qualities in the
residue from the standard volatilization test at 63° C. Tar
products should be free from water, and it is believed
that their value for surface treatment increases with the
decrease in the free carbon content.

When the traffic becomes of such a character and
magnitude as to cause a too rapid deterioration of a
surface mat, the macadam must be constructed or resur-
faced with a heavy binder as an integral part of the
upper two or three inches of the wearing surface. The
selection of a binder, whether it be a tar or, asphalt pro-
duct, now becomes dependent on several factors, among
which the method of construction, character of the ag-
gregate, and climatic conditions are most important.
For instance, a dense aggregate may permit of the use
of a lighter tar than will a poorly graded one; or a lighter
tar or softer asphalt product would be specified for north-
ern latitudes rather than for use in the south. A single
standard for all materials and conditions can nof, there-
fore, be established, but with the various factors in mind
a specification can be drawn to cover the consistency and
desirable chemical characteristics. In fact, in the pur-
chase of road materials for whatever purpose it should
be to the advantage of the producer as well as a protec-
tion to the consumer, that a definite specification be re-
quired. All shipments when received should be submitted
to laboratory tests that will insure fulfilment of these
specifications.

y ——— -

LONDON'S WATER STORAGE AND SUPPLY

In the annual report of the Metropolitan Water Board,
of London, England, it is shown that the board has under
its control subsidence and storage reservoirs of a capacity
of some 15§,000,000,000 gallons. The normal consumption of
the 6,688,555 people within the board’s area is more than
200,000,000 gallons per day. For the vear ending March
31st, 1013, the total amount of water supply was 86,248.9
million gallons, or 387.9 million tons. The average daily
consumption per head was 35.49 gallons, compared with
36.49 gallons in 1011-1012. The usual daily allowance could
be supplied from the reservoirs if they were all filled to their
utmost capacity, for eleven weeks; and as a rule the board
keeps in store a supply sufficient for forty days. The south-
ern and western districts of the city are supplied from the
waters of the Thames, the southern district consuming the
largest of all portions of the city—e.g., 25.45 per cent.; the

new River district is furnished from the River Lee, the Chad-

well springs, wells in the Lee Valley, and the Thames, and
the eastern district from the Lee River principally, to the ex-
tent of 69.95 per cent., and its remaining percentage from
the Thames.
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PRODUCTION OF PETROLEUM IN CANADA.

The following interesting information concerning the
production of petroleum is given in the report on EconomiC
Minerals and Mining Industries, recorded by Mr. J. Mec
Leish, and issued by the Department of Mines, Ottawa:—

At the present time the principal oil fields in Canada ar€

o, betwegn

situated in the peninsula of south-western Ontari
in

Lake Huron and .Lake Erie. The first oil was found
Lambton County in 1862, and active production has been €OB”
tinued ever since. Until 1907, the Lambton Count}’.ﬁelds
in which there has been about 11,000 producing wells weré
by far the largest producers; since then, several new dis-
tricts Fave been opened up, the most prominent ones bei!}g
the Tilbury district in Kent county and the Onondaga dis
trict in Brant County. The oil districts are all situated Wit_'

in an area underlain by Devonian strata, usually on an antl”
clinal axis, and the petroleum is largely obtained from hoz'
n the

sons in the Onondaga formation at depths varying i

When the wells are first drilled, th,e
crude 0

known 2%

different localities.
natural pressure is usually sufficient to force the
to the surface, sometimes producing what are
gushers. - After the flowing period, the oil has to be pumpee
While some of the smaller districts became exhausted P 2
few years, many of the pools being only a few hundred feet
wide and perhaps a quarter of a mile long, others have cat
tinued to furnish oil for a long period. Four refining C‘fm‘
panies are operating in Canada distilling about I0 millio?
gallons of Canadian crude oil per year, but the greater part
being distilled at these refineries is still being importe from
the United States. The total production for Canada for p
year 1912 was 243,336 barrels valued at $345,050- In
Brunswick, in the district lying 11 miles to the sout
Moncton, oil is being pumped in small quantities from e
holes which produce the gas of this district. Although the
production so far is not large, drill holes are contiﬂuauy
being sunk, and it is hoped that very shortly a stronger an‘
more continuous yield will be the result. In Alberta, g
though oil has not been encountered in commercial quant™
ties, prospecting for it is being carried on vigorouSIYr and
there is every probability that this province will be adfle
to the list of producers at a very early date. In connectl‘::;
with the oil industry in Canada, mention should be made d
the existence of extensive deposits of bituminous shales: an.
tar sands. Beds of bituminous shales, as at present feco.g
nized, are found in Gaspe, New Brunswick and Nova Scofla:
Those in New Brunswick are without question the most 111;‘
portant. They occur in the counties of Albert and Westm®
land and extend in an easterly and westerly direction
a distance of 40 miles. During' the past 10 months extens!
exploration, by means of diamond drilling and surfaceé _WOIO;
has demonstrated not only the quantity but the quality
these valuable deposits. It is anticipated that in the
future a plant, with a capacity for an initial daily tre?* 7y
of 2,000 tons of shale, will yield approximately 80,000 “.g
lons of crude oil per day. Tar sands are known to occ?
Alberta along the Athabaska River for a distance of “pwugh
of 100 miles north and south of Fort McMurray- Altho 5
the existence of these deposits has been recognize for m:er,
years, no steps have as yet been taken to accurately d¢
mine their possibilities.”’

———a——

h of

eaf

The estimate of $1,500,000 as the net ma““factuﬂ:;se
profits of the Spanish River Pulp and Paper Mills forTh’fﬁ
current vear will be noted for reference a vear hence: :
corresponding profits for the combined companie
ended June 3oth were approximately $350,000, so an
of something more than 300 per cent. is anticipated:
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WATER WASTE IN CITIES.

Last week the subject of excessive waste was
broached in these columns in connection with the water
consumption of one of our Canadian cities. It is a subject
that should have more attention in many cities and towns,
as in some of them there appears to be little or no effort
at conservation. It is not implied, of course, that the
aim should be to have consumers economize in the legiti-
mate use of water, but rather to show that cases are pre-
valent where, so long as there is water in the reservoir,
the profligate waste goes on unchecked. Misjudgment in
this respect has frequently caused alarm and danger.

Considering the fact that the majority of water sup-
plies throughout the country have to be pumped once, and
sometimes twice, that many of them are filtered, and
some of them chemically treated, water should cease to
be regarded ‘‘as free as air,”’ as it is in reality a manu-
factgred product with manufacturing costs accompany-
ing it. :

It is interesting to note the procedure in Philadelphia,
not many, years ago regarded as the most pronounced in
water wasting of the larger cities. A year ago a water
waste campaign was established. It was begun by secur-
ing an ordinance allowing the installation of water meters.
This was followed by a Water Conservation Show, where
meters and other water-saving appliances were exhibited.
A large force of inspectors, under good supervision, began
a house-to-house inspection, and during the year prac-
tically the entire city has been covered twice in this way.
Hundreds of thousands of leaky fixtures were located and
repaired.

An exhaustive campaign for the detection and repair
of street leaks has been going on. This work is made
possible largely through the use of the pitometer and the
microphone, and is done for the most part between mid-
night and 4 a.m. The night flow in most districts is a
good measure of unwarranted waste, and through the use
of the microphone water running far below the surface
can sometimes be distinctly heard, when the noise of
daily traffic is absent.

By the elimination of undue waste of water, Phila-
delphia has added materially to its water pressure, both
for fire and home purposes. That the campaign for its
conservation has been successful is demonstrated by the
reduced amount of water pumped. In West Philadelphia,
where the work has been very thoroughly done, the daily
pumpage has been reduced from 45-48 million gallons to
32-35 million gallons within a year. An interesting index
of the smaller demand on the pumping stations is the
fact that they are burning 3,000 tons less coal than for
the corresponding month of last year. ;

— e

PERMANENT HIGHWAYS URGED BY COUNTIES.

Following the two sessions recently held by the Public
Roads and Highway Commission, at Ottawa and Belle-
ville, a third sitting took place in Hamilton on Nov. 11th,
which has undoubtedly added much to the body of infor-
mation to form the basis for action toward a provincial
tem of road-making and maintenance on the most ap-
lan. The general feeling at the Hamilton meet-
that the main roads should be made provincial
to be constructed and maintained by the Pro-
ment, under the supervision of a highways
It was recommended that the construction
suitable for present-day traffic

sys
proved P
ing was
highways,
vincial Govern
commission.

be of a permapent nature,
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and the traffic that is likely to follow the construction of
these permanent roadways.

In the matter of financing the construction of such
provincial highways, it was recommended that the pro-
perty benefited by such roads should be assessed 25 per
cent. of the cost, to be spread over a reasonable number
of years. The cities, towns and villages that are con-
nected up with the provincial highways also to pay 25 per
cent. of the cost, to be apportioned on the basis of popu-
lation, the balance of so per cent. to be paid by the Pro-
vincial Government. The meeting, however, was strongly
of the opinion that the Dominion Government should
assist by paying a portion of this 50 per cent.

It was further urged that a reasonable tax be placed
upon motor-driven vehicles in the Province, the proceeds
of this tax to be used for the maintenance of Provincial
roadways, this maintenance also to be under the super-
vision of the government highways commission.

Regarding the secondary roads and feeders to the
Provincial highways, a more comprehensive system was
urged. These roads should be county roads, and financed
as at present by the Government paying one-third of the
cost, the counties to be assisted by the commission in the
selection of roads best adapted for feeders.

Such opinions were embodied in a resolution jointly
presented to the Commission by the Board of Trade, the
Manufacturers’ Association and the Automobile Club.
Unlimited confidence seems to be reposed in the ability
of the Provincial authorities to make and maintain roads
that will bring the producer and consumer more closely
together for the benefit of the Province generally. It is
the feeling among practically all counties that the re-
sponsibility of such an undertaking is of so great an ex-
tent that the Provincial Government should assume a por-
tion of it, if the roads of older Ontario are to meet with
material improvement.

—_——

MTNICIPAL CONTROL OF PUBLIC UTILITIES.

The National Municipal League, which held its 19th
annual meeting in Toronto last week, entered into a
thorough discussion of municipal enterprise, and municipal
government, and closed with a very important paper by
Dr. Delos F. Wilcox, of New York, on the “Rights of
Local Municipal Control as Against State or Provincial
Control of Public Utilities.”” The speaker drew his argu-
ments from the experiences of nearly every important city
in the United States. Dr. Wilcox is a prominent authority
upon public utilities, having been recently associated with
the Public Utilities. Commission of New York, as an ex-
pert on franchises.

Local control, according to Dr. Wilcox, is becoming
more and more essential every year to the successful ad-
ministration of the affairs of cities and larger towns. He
believes that in America there is a tendency towards too
great a centralization in the control of public utilities,
and that certain features of exclusive state regulation tend
to make the municipalization of utilities more difficult.

After reviewing the arguments in favor of State con-
trol, in which he showed how local telephone and electric
railway systems often overlap municipal boundaries and
even transcend State boundaries and how the develop-
ment of hydro-electric power has necessitated wide fields
of distribution, thus almost demanding State con-
trol, Dr. Wilcox showed that most public utilities
are primarily urban in character and are developed
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primarily in relation to one or more urban centres. It W45
necessary to localize the control of these, therefore, 33
much as possible. The more powerful private corpord
tions operating public utilities become, and the more
widespread their services, the more important it is that
they should be directly answerable to the local com™*
munities which they serve.

With regard to the control and financing of the ex*
tensions of public utilities in a city, Dr. Wilcox said: I
believe that a public utility within a given urban con”
munity is a natural monopoly, and that one of the first a7
essential obligations of such a monopoly is to extend 1*
services to meet all the legitimate needs of the com*
munity. In practically every city,”” he continued, ‘W
there is a street railway situation, one of the gl‘e‘i‘test
difficulties is found in the absence of public control in th
matter of extension. There is nothing which the peop®
of a growing city so insistently demand as extensions
street railway systems, and there is no point where *
street railways more strenuously refuse to recogniZé
public initiative and control than in the building of add®
tional lines. A few cities have covered the problem 4
extensions more or less successfully in their franchis®
contracts. This is notably the case in Chicago and C e
land, and the principle is recognized in the new St <
contracts in New York.” :

her€

_— e o———

CONVENTION—AMERICAN ROAD BUILDERS’
ASSOCIATION.

In our issue of Oct. 2nd, (page 537) we presented th?
tentative programme of the Tenth Annual Conventio? 2
the American Road Builders’ Association, to open
Philadelphia on December gth.

Owing to a few important changes that have beC;
made in the programme, it is published herewith aS ©
arranged. It deals with twelve important subjects, mt:s,
duced by papers by the leading highway commissl?“es
engineers and experts. Discussions are being previots
prepared.

Subject A.—Organization.

1. Highway Officials, Their Duties and Power*

2. Division of Expense, Responsibility and Auth
Between Nation, State, County and Town.

3. The Relation to Each Other of the Contr?

Engineer and Inspector. vict
4. Details of Arrangements for the Use of Co?

Labor.

ority

ctor

Subject B.—Construction.

t

1. Determination of the Amount of Real.ignme‘i)tl;

Grading and Drainage to Be Done in Connectio?
Road Improvement. ‘

2. Factors Governing a Proper Selection of RO
Street Pavement. : Kiﬂd5
3. Details of the Construction of the Variou$
of Roads and Pavements. Eafth

Ten-minute papers on the following subjects’ Boﬂ“d
Roads; Sand-Clay Roads; Gravel Roads; Water = ;g
Macadam; Bituminous Macadam and Bituminoulisphal"
crete; Brick; Concrete; Wood; Granite and
Block ; Sheet Asphalt. d p?'&

4. Unit Price and Lump Sum Contracts a°
centage Work. s“ed‘

5. The Testing of Material for Road and
Construction.

ad o




'

‘Toard .
- of Estimate and Apportionment, New
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Subject C.—Maintenance.

t I. Sub-Organization for Securing Efficient Main-
€nance,

2. General Methods of Repairs and Renewals.
g3 Bituminous Surface Treatment and Dust Pre-
€ntion,
art in the proceed-
ett, State Highway
M. Bigelow, State

in Among those who are to take p
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(i)mhmisSionel‘ of Connecticut;’ E.
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5 P Columbia Uni-
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wersity, New York, N.Y.; Henry L. Bowlby, State High-

WZY Engineer of Oregon ; Frank W. Buffum, State High-
iyhcommiSSioner of Missouri; John N. iCarlisle, State
higefway Commissioner of New York; Wm. H Connrall.

delph; Bureau of Highways and Street Cleaning, Phila-
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: ; Hirst, State
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ingtog Chemist, Institute of Industrial Research: Vas
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EFFECT OF HIGH PRESSURES.

URIOUS and unlooked-for manifestations have of
C late been observed from the application of very
high pressure. It used to be considered that heat
was the only medium which would separate com-
pound substances into their simple elements, but it has
now been found that pressure is equally effective and
more convenient in some respects. Salts decompose
spontaneously into their component acid and metals,
water yields its elementary gases, and heat consolidates
into coal.

The application of very high pressures seems to be
producing a positive revolution in the chemical industry,
and is briefly referred to in Railway and Locomotive En-
gineering. Only a short time ago, the report circulated
that Haber had succeeded in causing elementary nitrogen
and hydrogen to react at a pressure of 300 atmospheres
(4,410 pounds) and at temperatures varying between 9oo

* and 1,080 degrees F. A remarkable reaction belonging

to this category was likewise discovered by Ipatiew, who
succeeded in precipitating metals from their sale solu-
tions by hydration under high pressure. Thus, starting
with cupric sulphate, he obtained finely distributed copper
and sulphuric acid. There is another interesting reaction
in the decomposition of water under high pressure and at
high temperatures in the presence of a metal, as, for in-
stance, iron, which binds the oxygen separated. At the
same time, hydrogen of very high purity is yielded. This
new method of producing pure hydrogen is of especial in-
terest at the present time, since this gas is used for many
technical purposes in various departments. Among the
various modes of production that have been announced
of late, the new method is probably the cheapest. The
production of artificial coal under high pressure is also
one of the recent inventions. Cellulose or peat is heated
up with water to 612 degrees F., under a pressure of
more than 100 atmospheres (1,470 pounds) in apparatus
especially constructed for ‘the purpose, the resultant being
a product identical with mineral coal, both from a
physical and a chemical point of view. At 558 degrees
F. the process requires 8o hours, at 612 degrees F. only
8 hours are necessary for the transformation.

—_— -

MOTOR TRAFFIC IN CANADA.

Over 12,400 more motor vehicles were in wuse in the
Dominion on November 1st than at the end of last year,
according the figures compiled by the Automobile Club of
The following are the totals for each of the

Canada.

provinces, including private and commercial vehicles and

motor cycles :—

1912. 1013.

QUEDEC . wovniiieniii 3,507 4,706
ONtario . -eccecinaeiiin sieiaann 11,030 15,255
New Brunswick .................. 289 780
NTATTRO D A oy o0s s s T M 3,043 5,016
British Columbia ................. 4,666 7,044
Nova SCOLA +x e aleimnmisnss s ons e ninie 867 1,300
PBNsland s, o L L
Saskatchewan . .............. ... 3,742 6,513
RIDETED Lo oivie s = e ot it 2,835 3,640
VUKON . cotcoesreccnonnnsasnnnsns 5 15

It is rather remarkable that the largest gains among the
e using provinces were made at the two ends of

motor vehicl
wick and the Yukon, where the

the continent—in New Bruns
increases were over 300 per cent.
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STATICAL ANALYSIS OF
REINFORCED CONCRETE ARCH BRIDGE

DESCRIPTION OF A RAILWAY BRIDGE OF SPECIAL DESIGN — AN ANALYSIS
OF ITS STRESSES AND DEFLECTIONS — RESULTS OF TEST LOADING

By V. J. ELMONT, B. Se., A.M. Can. Soc. C.E.

River Werra. In orderito allow for future navi-
gation it was found necessary to bridge the river
in one span of 174 feet.
As will be seen in the illustrations (Figs. 1, 2 and 3)
the bridge has two arches, arranged above the bridge

THIS bridge carries a single-track railway over the

floor ; they are calculated and constructed as arches with-

out hinges, for which kind of structure the soil (coarse
gravel) was very well suited, the maximum pressure on
it being only 5,000 to 6,000 Ibs. per sq. ft. Above the
clearance line of the cars the arches are stiffened sideways
by T-shaped struts (see Figs. 2 and 4) which, together
with the arches, form a strong truss. The free space
between the arches is 14’ 5", the depth of the arches at
the crown is 5/ 3" and at the springing line 8/ 2/ ; the
rise is 34 feet.

Fig. 1.

The bridge floor is suspended from the arches by
means of rods, carefully anchored in the arches and floor
beams. The slab which forms the direct support for the
ballast, in which the cross-ties for the rails are embedded,
is 5% thick and is carried by four longitudinal beams,
which again rest on the floor beams spaced 13/ 7" centre
to centre. These are 2/ 7" wide in the middle, tapering
to 1/ 7". This form was adopted in accordance with the
requirements of the specification, viz., that the actual

tension stress in the concrete should not exceed 275 Ibs.

per sq. in.

In order to avoid stresses in the floor produced by
variations of temperature, it is divided into three parts,
the two end sections being rigidly connected with the
arches, while the middle section hangs freely and engages
with the end sections by means of indentations; the floor
will thus act as a horizontal cantilever girder for wind
forces, having a simply supported part at the middle rest-
ing against two cantilever arms at the sides.

The abutments (Fig. 5) are formed by widening the
arches below the bridge floor, and connecting them DY
a slab towards the river.

The falsework used in the construction of the bfidg?
was given an overheight at the crown of the arches ©
2/, diminishing towards the ends. It was found that ™~
settlement of the falsework during the concreting amou”
ed to 134" at the crown, and when the falsewor
removed after the concrete had hardened for five weeks
a further settlement of 7/16” took place.

Fig. 2.

Statical Analysis.—The following maximum sb::afd
were allowed: Concrete in compression, without l'etei"‘
to temperature stresses, 500 lbs. per sq. in. ; €O ;:;S pef
compression, including temperature stresses, 650 ,-;ﬂ:ll"c
sq. in.; concrete in tension, including te“.lpeludiﬂg
stresses, 275 lbs. per sq. in.; steel in tension, mccalc"'
temperature stresses, 14,000 lbs. per $q- in. y oci
lation of the bridge floor does not include
features. by re

/

The depth of the arches was first COmPut‘;i crov’o

1 ol at tHC s
i
ke

peated approximate figuring to do = 5 3
t

any S

and ds — 8 2" at the springing line, with
7", and then tested by the exact formule fo
out hinges. The dimension dx for the interspac!
with the abscissa x measured from the crown W4
from the formula

r al’Ches
in

g
s
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X 2
= da 4(~) (ds——dc),
l

w 5

g:ere Lis the theoretical span; it has been proved that a
od Variation of the cross sections is obtained by this

Squation,

ows a

The form of the centre line of the arches follows
which

f .
Jnicular polygon to the dead load of the structuré,

c .
AN be calculated from the above expression for dx. The
diffe. . .. d’y g
Tential equation for the centre line is —— = 70
ds* H

Where

presSug is the load per unit length and H the horizontal

. e. By integration
o

B dy
dx T gdx + C; (— = o, giving ¥ = © and C = o)

o dx
: 3 .
y:—/le/gdx+Cl;
i

(y = o, giving x = o and Ci =0

Fig. 3.

AR . f the
culat; . 0
Centy. U_latmg the ordinates at the various points of

tions
ang 4 € the integrations are replaced by Sumrz?nates
anq ¢ e rxse. of the arches chosen as 34 fe€t; .the c;rom o
eq“ati: Orizontal pressure can then be obtained 1
N for y. H for this bridge is 345 tonS:

-

T —
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The arches, having no hinges, are statically inde-
terminate in the third degree. The general form of the

. equations by which the three unknown quantities (Xa, Xb

and Xo) are calculated, are with the usual notation

Xadaa + Xidba + Xeda = SPm Sma + 3a.t,

Xadap + Xvdwp + Xo%b = ZPm dmp + Sbl,

Xadaso + Xodbo + Xo0 = 2Pmdmo + dot;
3, %t and % being the influences due to variations of
temperature.

Section A-A

From the theory of arches without hinges it is known
that a very practicable statically determinate auxiliary
system is obtained by introducing the normal force Xo, the
transversal force Xv and the bending moment Xa at the

crown of the arches as the statically indeterminate quan-

tities and allowing them to act upon the arch from a
point O (see Fig. 6) in the symmetrical axis of the arch
determined by

s = %p = O

Sea = %0 = O

The equations for x will then be
Xabas = ZPm dma + Bat,
Xbabb = 3Pm 8mb -+ Sbt,
X8 = ZPm 8me + Oot;

as % = %o = o, on account of the symmetry, and the

statical determinate auxiliary system will be two curved
peams with one fixed and one free end. (Fig. 6).

JulliS ==

v

m——
==
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The maximum bending moment and normal forces
due to the live load in the various sections of the arches,
are calculated by means of influence lines. The equations
for the influence lines for the bending moment (M) and
normal force (N) in the point m of the arches are:

Mn = Mo,m — Xa — Xpx — Xoy,
Nm = Nom + Xb» sin ¢ — Xo cos ¢;

Mo,m and No,m being the corresponding values in the
auxiliary system, ¢ the angle between the x axis and the
tangent at the point (Fig. 6), taken positive in the direc-
tion from the x axis to the y axis and the positive direc-
tion of the tangent taken toward the right. It will thus

r
|

° of f oyl
xed JU U d g8y
/o*lg&?
/;+"§-'§~3~33w
ol N g NS -
~a:3r:»§y'/
//!\
B
x o e,
AR
) %1 I o8 SN §~i's'§-§~§
h i

be seen that it is first necessary to find the influence lines
for Xa, X» and Xeo, the equations of which, from the
above given reduced equations, are:
Sma 5mb 3mo
Xyt = : Xy = ; and, 2% Gl
Saa 3o sce
wherein the different 8’s are readily calculated by means
of the so-called ‘‘v’’ forces. The influence lines for the
quantities X are shown in Fig. 7, and the influence lines
for the bending moments in Fig. 8.

A variation of the temperature of + 40° F. was taken
into consideration; the bending moments and normal
forces produced by this change are:

Volume 25.

My = —ch;Nt = — Xo cOs ¢,
cEtl

Xa and X» being = o0, and Xo =
. dc0
in which ¢ is the elongation per unit length per 1° F., B
the modulus of elasticity, ¢ the variation of the temperd”
ture and [ the span.

Mo / R
e§§s + g§-3°
\://iéﬂ\v/

A-I /\
o 3
o 8§ IAH NS Y s
o ol W FAE| I~
Ega‘%‘-\\_‘//
M2 \ il
N o o 5
L + SEEREREK
o 9
“§§at~\ "v//
Nl
0’-';/ v o o
A EEEREE
ol ® » —
&‘3\'\3‘3'\\_,‘/!
M.A N N = @2
NRER K
N y 5
Qs\“‘ /‘%E‘%ﬁs
My bl e + - I\
o & ¥ 3% |
TEEERR
S 4 =3 2 <4 0 / 2 %' &
Fig. 8.

mal
In Table 1. is given the bending moments and n(;) ‘;oad

forces due to the live load (M» and Ny), to the dea (M
(Mg and Ng), and to the change of the temperatur®
and Nt). .

Table 1.—Bending Moments (M) and Normal Forces (N).

Point. o 1 2
Max. Mp + 34.8 + 55.4 + 61.7
N» + 26.3 + 33.9 + 21.8
Min. My — 30.0 — 38.7 — 59.0
Ny + 38.4 + 30.1 + 43.7
Me + 32.3 T+ o27.2 + 12.0
Ne +333-0 +337.0 +349.0
M F 56.9 + 47.9 F 21.1
Nt gy o + 20.8 o Fo |
Max. My+s + 67.1 + 82.6 + 73.7
Nots +359-3 +370.9 +370.8
Min. Mp+e isar2e g ==hT L 5 . — 47.0
Nop+g +371.4 +367.1 +392.7
Max. Mp+g+t  +124.0 +130.5 + 94.8
Nopte+t +338.3 +350.1 +350.7
Min. Mp+g+t — 54.6 — 59.4 — 68.1
Nytg+t +392.4 +1387.9 +412.8

3 4 s

+ 42.6 + 40.4 +127.5 yard tons
i i + 32.2 4 42.5ton5
— 52.2 — 63.0 —163.5 yard tons
eehe 3 + 49.0 + 40.6 tons :
il . T — 52.8 —-105.0 yal’d tons
+369.0 +397.0 +435.0 tons

S
t 26.1 £ty + 181.0 yard tO"
+ 19.0 1 178 + 16.3 tons

5
+ 27.9 — 12.4 + 22.5 yafd t?n
+381.7 +429.2 +477+5 tons

S
— 66.9 - —115.8 —268.5 yard 1o
+431.3 +446.0 +475.6 tons g

iy
+ 54.0 + 80.9 +203.5 yard R |
+400.7 +447.0 +493.8 tons ;

0
— 93.0 —209. 1 —449-5 yard 10
+412.3 +428.2 +459.7 tons
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will I;rom Table 11., which gives the maxi.mum stresses, it
Ccon € seen that the maximum compression stress 1 the
andCrete is 459 Ibs. per sq. in., due to dead + live load,
610 lbs. per sq. in. when the influences due to tem-
gi‘::':ture variations are added. The .allowablt? compres-
sion Stress 15 nearly reached in all sections, while the ten-
6 stress in the steel has the maximum value of only
1700 lbs. per sq. in., and the tension in the concrete 190
S. per sq. in,

Table II,—Maximum Stresses in Lbs. per S

e = at extrados i = at intrados

e
oint. Stresses due to p+g Stresses due to

q. In.

Compressi ; ; :
i #ension 33Compir:ssxon Tension _Tension
Bty £oncrete in steel concrete insteel in concrete
o A ! 2
B F45 4 compr . @5FORE 980 i 69
5 2459 i compr. . e552 i 700 i 46
3 €405 i compr. €435 i COmPr i compr.
4 t 440 e compr. i 472 e compr. e compr.
: i 4c2 : .
Soringing 45 e compr. i 567 € 1400 94
line
S 138 eg420 i 610 e 6700 e 196

ness of the results de-
hod of calculations, @
railway trucks,
with potash

I A
Tiveq nb order to prove the correct
Carefy] Y the above described met

Stul test loading was arranged. Three

(<]
lghmg about 48 tons each when loaded

| -

o= s2s

| |

A v v |

| — 20 olo oo <
\\; 72 s 1]

She—— e i I R g
r—»— §es —i
49¢
\\_ - 320320« e
I'_‘ fv—-‘———mv;,_al—" //,25—-#—4”—"!
W gas esé ||| eac B _l—
o AT
L L R e e
Fig. 9.
Salt
.S, g : sed.
Fiv. i;lfd a locomotive weighing 34 .tons were tslcally
Shoy,, . Crent cases were examined (dlalgfrarm'ﬂa‘l

(o) g 9):
i the brif?éze trucks placed symmetrica
2 ; :
roadw) TWo trucks, standing at the point
( a)ly IS divided.
he same as 2, at the opposite end.
Ne truck at the middle.
1 S)e h-e whole train crossing the bridge at full spee:r;
Vers 1 deqecﬁms were measured by means O ‘W’c
& Doth A8nifying five times. Measurements wereI,Ia) e
three veflfﬂes (Ca”ed 1 and 7 in Fig. 9 and Tab]e I. .
Meng, etlca] planes lettered H, M and W.
e arranged in these three planes, n

lly at the middle

at which the

" ment of inertia at the p
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the bridge floor (called b) but also directly under the
arches (a), so that the deflections were measured at
twelve points in all. In Table III. are given the calcu-
lated and measured deflections. The results show a re-
markably close agreement between them in all points,
proving the possibility of computing correctly structures
of this type. The modulus of elasticity derived from the
test is 4,200,000 lbs. per sq. in., which is double that
usually assumed in calculation. It must be remembered,
however, that the concrete was five months old, and of

-5 -4 -3 -2

il 8

Fig. 10.

exceptionally good quality, being a 1 :6 mixture of naturél
ballast from the Werra River with cement. Cubes of the
same mixture gave a crushing strength of 5,100 lbs. per

sq. in. after 28 days.
Table 11I.—Deflections in 1/25 of an Inch.

H M w
o o
R R T S B R SR
'ga ] S 3 2 3 2 i~ @
o O 0
3% @A 3% % s s g c 3
= (3] Q =
1{ G 10/t T a0 S22 IR0 S 0L
: b +L4  +L2  +29° 432 . +ld - 409
r{ 4 410 1 +L0C 420 - +22  +L0-£1L2
ATl S e D O 1 S BT i e S ik
( 1{ N 1 e 00 RIS T S e% T B i
B 5 +28 +20 +1.8 +1.3 —l15 12
{ g B (U000 BERO L2 s | =12
(' B 12:8 0 22 Tkl B LA el b 2
1{ a —L5 —12 +2.56  +2.4
j b —1b —ld +28 427
3 r{ a =15 —L2 +2.5  +26
( b —1.5 —12 +2.8  +2.6
1{ a +L7  +L7
y b +2.5  +2.3
{ a +L7  +1.8
r b +2.5  +25
I{ a +2.1 +2.4
b +2.9  +32
5 { a +2-l +2.4
Ay, +2.9  +3.2

The deflections were calculated as bending moments
produced by the “v’’ forces. The general expression for
the “‘v’’ force, acting in the point m of the arch, is
! Sec $m

Vm =X Mm y
E |m
distance between the points for which the
lculated (here 1/10 of the span), Mm is the
E the modulus of elasticity, Jm the mo-
oint m, and ¢ the angle as defined
In Fig. 10 is shown the influence line for the
n; the figures written on the ordi-
n inch for a

where A is the
«y” force is ca

pending moment,

above.
deflection at the crow
nates give the deflections in 1/25,000 of a

force of one ton.



750 THE CANADIAN ENGINEER

NOTES ON ELECTRIC FURNACES, WITH
SPECIAL REFERENCE TO AN
INDUCTION FURNACE.

read at the 36th general assembly of the S.A.L
E.E., at Johannesburg on September 18, 1913,
and written by Dr. W. Glucksman, D.Sc.:—
Before going into details of the induction furnace, I
think it advisable to point out briefly the following facts.
When heating a furnace by electricity the increase of tem-
perature is due to the transformation of the electric energy
into heat, either by the spark or by the arc which traverses
the electrodes, or by a conductor according to the well-
known law of Joule, i.e., proportionally to the resistance
of the conductor and to the square of the intensity of the
current. In accordance with the two means of the energy
fransformation we have (a) electric arc furnaces and (b)
electric resistance furnaces.  The electric current utilized
under such conditions gives us the means of attaining far
higher temperatures than are possible in the ordinary
combustion furnaces, and has the valuable property of
being easily regulated so as to maintain or vary the re-
quired temperature with a remarkable degree of precision.
The use of electricity enables us also to concentrate the
whole calorific energy in a relatively restricted space. In
this connection I shall only remind you of Moissan’s ex-
periment, in which he concentrated 200,000 calories per
second in the volume of one litre of titanic acid. Finally,
the direct transformation of electric energy into heat is
one of the most interesting properties of electricity, and
it is owing to this property that we are able, in particu-
larly advantageous conditions to utilize such natural
sources of power as waterfalls.

THIS title has been given to the following paper,

In the manufacture of steel by means of an electric
furnace one can start from cast iron and obtain as a re-
sult of the process any desired grade of steel, or if a more
economical apparatus is available, we can use the electric
furnace only in the last stage of manufacture. Naturally,
to obtain the desired result we have to use one of the
metallurgical processes ordinarily employed. In this
paper we shall treat the electric furnace only as a handy
apparatus for the manufacture of steel, for instance, with-
out dwelling on its further valuable properties, which en-
able it to obtain results which cannot be obtained by any
ordinary Siemens-Martin furnace.

Principal Types of Electrical Furnaces.—As I have
stated above, two types of electrical furnaces are so far
known, (a) arc furnaces and (b) resistance furnaces.

(a) Arc Furnaces.—Three different classes of arc
furnaces are in use at present:—

1. Furnaces in which the bath communicates with
one pole of the electric supply, the arc striking between
the bath and one or several superior electrodes.

2. Furnaces in which the bath does not communicate
with the electric source. The current enters through one
or more electrodes and goes out through one or more
other electrodes, after having produced as many arcs as
there are pairs of electrodes.

3. Furnaces in which the arc is completely localized
between the electrodes and is independent of the bath, the
latter being heated by radiation.

The following are the types for the three categories
of arc furnaces mentioned : The Siemens, Keller, Moissan,
Stassano and Chaplet.

(b) Resistance Furnaces.—In the resistance furnaces
heating is due exclusively to Joule’s effect: j = C* Rt.

Volume 25-

Two classes exist. In the first the electric current passes
directly into the metal to be melted; in the se'cond the
current passes into an auxiliary conductor, which heats
the metal by conduction. These two classes are repré
sented by Gin’s canal furnace and the induction furnacé:
The idea of the induction furnace is due to Ziani de Fer:
ranti, who patented it .in Great Britain as fz}r back ar:
1885. Ferranti’s furnace is composed of an iron arma
ture which has the form of a frame, and round one of its.
branches is wound a conductor, through which passes a‘i
alternating electric current. The secondary winding 0020
sists of a single spiral in short circuit, which amounts ¥
a ring surrounding the other vertical branch of the fram r
This ring is made of cast metal, is traversed by an 1?0
duced current (the intensity of which is nearly ef:lllfll.1 .
the primary current multiplied by the number of 'wmdmg
of the coil), and thus the transformation of electric energy
into heat is made with the actual material to be heat;i;
The Kjellin and Rhodenhauser furnaces are made on f
principle.

Gassie’s Induction Current Furnace.—The rapid P"O:
gress of electric siderurgy revolutionized every met{-f:r
lurgical process. As yet we have no electric furnaces s
smelting on the Witwatersrand gold mines, but the daz’ p
approaching when the electrification of the smelting un
naces will be an accomplished fact. It may be ogport‘i d
to describe Gassie’s induction furnace recently instal es.
in Saint Jacques (France) with such striking SUCCTSW
This particular furnace is characterized by the:
position of its induction coil, and principally t
the use of specially selected materials in order toiEE un
to a minimum all eddy currents, loss due to hysteresis 4 ¢
dispersion. With this in view the armature W:’«ls.ﬁ.‘a Zﬂ
soft steel (silicon steel), which has a great resistivity
a very low coefficient of hysteresis. o

ts whic

The envelope of the masonry and also the par thh
support the whole are made of non-magnetic steel, Wall)’
contains 23 per cent. of nickel. ~ The tub is natur i
formed of several parts, insulated from each OFher’n
order to avoid a closed metallic circuit through which (t)of)'
a portion of the current would pass. The refrac per:
lining is made of either quartz in case of acid treatm c
or of dolomite and tar in case of a basic treatment: four
core is formed of four branches, each composed of
bundles of sheet iron, separated from each other I{dle
one inch air space for cooling purposes. Each bt ¢
contains 103 pieces of sheet iron isolated from each 0%
by a sheet of asbestos. The core weighs 12 tons- vieW
construction was a lengthy and delicate process, I * 44
of all the precautions which had to be observed t0 ¢
internal short circuits. The induction coil is COMPO= * g,
naked copper strips %4 inch thick by 3 15/16 inches
assembled in twos to form a complete winding of 1 r
turns. An opening of 3/16 inch was left betweer! ==
strip for the circulation of air for cooling purposes:
The Gassie’s furnace avoids the use of Circ%
water for cooling, which is used in all other electri¢ 25y
naces.  Also the use of naked copper permits © . e
variation in the number of turns in the coil. The Sln in-
alternating current of 16 cycles is provided by afrofﬂ
ductor alternator of 400 kw., the load factor varying tio?
0.6 to 1. The excitation is provided by the power S e
at 250 v. The line which connects the alternator wi pr;"
furnace measures some 6o feet. It is made of 12 by o
cables of o.19 inches cross section, spaced frf":;. ace™
other in all directions by about 11.25 inches, the a.]inig@.’"_
conductors being of opposite polarity. A room 2 3 e
the furnace contains all regulating and measu™

lating
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an integrat-
ny moment
d for each

ﬁlaratus’ amongst which has to be mentioned
t § Wattmeter, which enables us to read at a
0 po.wel' consumed and also the power.use :
Peration of the process. The pressure In the primary
€S not exceed 300 volts and the intensity varies from
1200 to 1,400 amperes. '
Ope:l(t).me Interesting . Particulars s
Stee] 10nS.—The furnace under review treats 1.2 tons 2
mad. .The chemical analysis during t}-eatment gan :
ust;e With perfect ease as compared vs{w.th the ol cotmd
at o on furnace. The whole process, which can be stélrt;
€ner Moment’s notice. lasts two or three hours, an fre
ton 8Y consumed varies from 300 to 500 kw. hours pe
according to the metal treated.
0 a:iﬂici‘?“cy of Electric Furnaces.—It is mo
Pareq Crtaip the efficiency of the electric furnac
ed with the coal or coke combustion furnace and to
the relative cost of electrical and fuel heat. In order
amoo SO, we must consider in one way Of another thg
unt of heat each type of furnace will gene_rate, an
traiZfamou"t_ of electric energy will be required toogz
pOundormed into heat to produce as much as, S:'iy’well-
Now of coal would yield when being burnt. It llssritish
thermnltha'f one kilowatt hour is equal to 3,415; o
ranS?, units, and if we admit t.hat one poun Oooo £
4,000 a};l.?r Natal coal on burning will give 12 g
oal wij ritish thermal units, we find that on€ pOl;1 2
e Ul be equal in calorific value to about 4 k‘y. Ower.
as wers}f comparison seems not in favor of electric [1);?, \ £
localiti ave to pay over a half-penny Per m:iltyhea Iy
and a]:S Wwhere water power can be develope 1 ‘i:s hipgh:
ele(:trico where the cost for transport of coa
aboye powef‘Will be at once cheaper than cod el
ing. ; Comparison is superficial, incomplet'e'an('i mlf i
heay e neglect consideration of the utilization O
8enerated. It should be borne in mind that the

ustiotlofn of heat differs in an electric from that n 1::::-
: n furp f the heat gen
1 ace. The I: st part of the )
n e largest p d in heating the

an . vys
electric furnace is actually utilize

aAterg : : ‘ i

Nace Mals in the furnace, whereas in the combust}:‘i’:hf:e-
i IS is n . i ly in one W

Quireg ot the case, particularly on of the

e 2 high temperature, the greatest port
actl;:allmng simply wasted and but a very small part

y utiliZQd. I
erSetfore going into details I shall explain Wh;:c

SR and by the efficiency of a heating .apparatust, i 55
Aty urn,a_Ce. The efficiency is the ratio of hea o
Unitg Y utilized in heating the contents, t© the tota =
this upplied either in the form of coal or electrlmtyl.) o
Rich Connection the following table, prepared by l;cai
Sfficg rl; S, will be of great interest, as it shows the typ

€les of the different furnaces:i—

I
During Reduction

st important
e as com-

tod

utiliz,

Cl‘ucib]e steel furnace .«+«++**- 2 to 3f
€Verberatory furnace ...--:" 10 to 15%
€generative furnace ..---°*° 20 10E59

aft furnace ......ceecccect 30 to 507
e IeCtrip feretaios: i AR 6o to 85%

4 : .
‘“’Ortsi: Ogures apply both for melting or smelting: g lf)(;;v
In ¢ eo Comment will explain the ébOVC'me“tloned e te;
Part Crucible and reverberatory furnaces the -grezes.
In the € heat is carried away in the hot escaping 82 e
Soliq . Shaft furnace the heat is largely absorbed byfur-~
Nage, terials, mostly in the upper portions of th]e tric
Smejg; € furnace gases which are produced in eectjon
f,‘"'na S dre very much less in volume than in combusount
o atm Nother point to be considered is the am A

OSPheric air ‘that passes through the, combHZ

1. But the’
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furnaces in excess of that actually required to burn the
fuel, which increases the already great loss of heat; and
lastly, there is a serious loss due to incomplete combustion
of fuel.  All shut-downs, which are mostly inevitable,
tend to lessen the efficiency of combustion furnaces, but
the same does not apply to electric furnaces, as the sup-
ply of electrical energy is simply cut off. Thus, compar-
ing the relative costs of electric and fuel combustion from
the point of efficiency or useful work done, the electric
furnace proves to be cheaper.

Experiments have been made, and it was established
by actual measurements, that a much larger proportion
of the heat generated electrically is transferred to the
furnace charge than it is possible in a combustion furnace,
in which the carrier of heat consists of a larger volume of
gas, and in spite of all regenerative (Siemens) methods
for smelting work, the method of heat transference by the
individual hot gas molecules to the metal baths is a faulty
one indeed. In the electric furnace, however, the main
portion of heat is generated in the space intervening be-
tween the electrode and the slag, which space is less than
an inch in width. The bottom surface of the electrode is
at the volatilization temperature of the carbon, and thus
2 considerable portion of heat passes to the smelting
charge by radiation, by means of carbon vapor. The
carbon vapor, which starts from the electrode, is imping-
ing continually on the surface of the slag, and is con-
sumed by the slag oxides. In this way both fused ma-
terials, metal and slab, themselves form additional pro-
ducers of heat. They further serve as resistance in the
path of the current, and the layer of slag converts a very
large amount of electricity into heat. The distribution of
heat in the electric furnace is a long way the more eco-
nomical. A most energetic reaction takes place in the
space between the overheated particles of the slag, the
electrodes and the constituents of the metal bath, which
is the reason of the immense success of the operation.
The rapidity of the work is due to the high current
density, the enormous heat production in a narrow space,
and the very great rapidity of the chemical reactions. All
this produces an energetic mechanical flow of the liquid

articles in the slag and the metal, which has a

most favorable influence upon the desired change of

constitution.

There will probably be many sceptics as to whether
the electric furnace will supplant the different combustion
furnaces mainly for smelting now in use on the Rand, but
to those I would point out that at the end of 1910, France
had only one electric furnace, and hardly twelve months
later the number grew to thirty-five. Electricity has won
the day everywhere, in spite of conservative opposition,
and ere long war will be declared on the old combustion.
furnace, and I would recommend everyone to be on the
side of the electric furnace. '

The development of the natural gas areas in New Bruns-
proving a boon to the Intercolonial Railways. In the

wick is 001 .
shops at Moncton 1t 1s used exclusively for the generation
of power. The steady and reliable heat makes it an ideal

fuel for the blacksmiths’ forges, furnaces and gas engines.
Being immediately ready for use there is no time wasted in
«firing-up.”’ Over 30,000,000 cubic feet of gas were used
in September, and in the winter months 50,000,000 feet per
month will be necessary to meet the Tailway’s requirements,
and results show considerable saving in expenditure. It is
not generally known that this gas is used for the lighting
of the railway’s passenger cars all over the line.
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EXTINGUISHING OF FIRES IN OILS AND
VOLATILE LIQUIDS.

PAPER dealing with the difficult problem of
A extinguishing fires in oils and in volatile liquids,

has been written by Edw. A. Barrier, of the

Department of Inspection, Associated Factory
Mutual Fire Insurance Companies, Boston, for the
American Society of Mechanical Engineers, New York.
In his article, Mr. Barrier says that our most common
extinguishing agent, water, works rather unsatisfactorily,
and frequently disastrously, where fires of this kind occur ;
but concedes that it is still the only one available where
heroic measures are required. =~ However, two or three
other materials have been introduced as extinguishers
which have given promising results, and Mr. Barrier’s
paper is devoted to a discussion of these materials and to
the conditions under which they prove most efficient.

It is only fires in volatile liquids where these are not
miscible with water, in which water is of little or no ef-
fect, save to wash the burning liquid out of the building,
where it may be consumed completely, or, if the quantity
of liquid is small, where it may be extinguished by the
brute cooling effect of a large quantity of water sprayed
upon the fire. Where the liquid (such as denatured alcohol,
wood alcohol, grain alcohol, acetone, etc.) is. miscible with
water, water may, of course, be used effectively. For
non-miscible liquids, soda and acid are somewhat more
effective, though non-infallible, extinguishers. However,
only two principles can be relied upon in the extinguish-
ing of fires in volatile oils—e.g., either to form a blanket
of gas or of some solid material over the burning liquid
so as to exclude the oxygen of the air, or to dilute the
burning liquid with a miscible and non-inflammable ex-
tinguishing agent.

Mr. Barrier proceeds by discussing sawdust and bi-
carbonate of soda as blanketing types of extinguishers.

Ordinary sawdust is an excellent extinguishing agent
for certain volatile liquids, especially those of a viscous
nature. In the fall of 1912, experiments were performed
by the inspection department of the Associated Factory
Mutual Fire Insurance Companies, and fires in lacquer
and gasoline in tanks were extinguished with sawdust
with results both surprising and satisfactory.

The liquids were placed in three tanks 30 in. long,
12 in. wide and 16 in. deep; 48 in. long, 14 in. wide and
16 in. deep; and 60 in. long, 30 in. wide and 16 in. deep.
The sawdust was applied with a long-handled, light but
spbstantial]y built snow shovel having a blade of con-
sndex:able area. In every case the fires were extinguished
readily, especially in the two smaller tanks which were
about as large as any ordinarily employed for lacquer in
manufacturing establishments.

The ef?icie.n(‘.): of sawdust is greater on viscous liquids
than on thin liquids; because it floats more readily upon
the former. The sawdust is not easily ignited; but,
when ignited, both burns without flame, and does not gen-
erate sufficient heat to reignite the liquid. Again, the
character of the sawdust, whether from soft or from hard
wood, is not an important consideration; neither is the
amount of moisture contained in it; and thus the drying
out of the sawdust when kept in manufacturing establish-
ments for a time, does not effect its efficiency. However,
the experiments showed that the admixture of bicarbonate
of soda increases greatly the efficiency of sawdust, both
by shortening the time of extinguishing and by decreas-
ing the amount of material necessary. A further ad-
vantage of the admixture is that it decreases the possible

Volume 2s

danger resulting from the presence of sawdust in manu
facturing plants. It would be difficult, probably impos®
sible, to ignite the mixture through any chancé
carelessness.

Though the efficiency of the sawdust is greatest 07
viscous liquids, such as lacquers, heavy oils, etc., it was
tested very satisfactorily also upon ignited gasoline, bo
contained in the smallest tank and spread upon Lo
ground. Tests of the mixture conducted in larger tanks
upon ignited thin liquids were unsatisfactory; since the
sawdust sinks before the whole surface can be covere®
and the exposed liquid reignites.

Another agent to which attention has been d
in recent years is carbon tetrachloride. It is non-inflam”
mable, non-explosive, and readily miscible with 9‘15’
waxes, japan, etc. When mixed with inflammable liqu! 5
it renders them non-inflammable, provided a sufficie?
quantity is added. The specific gravity of its vapor ¥
about 514 times that of air; consequently it settles very
rapidly. As an extinguishing agent, it both acts as 2
blanqueting agent—covering the burning liquid with g%
or vapor—and dilutes the inflammable liquid, rendering !
non-inflammable.

The use of carbon tetrachloride as an extinguiShe‘:
has been explored chiefly by certain manufacturers »ErO
ducing extinguishers which use liquids; but the clan®
made for these extinguishers are, for the most P&
grossly exaggerated, declares Mr. Barrier. None of thes¢
is more efficient than carbon tetrachloride, and non® ¢
the equivalent of ordinary water extinguishers for gener:
use on such materials as cotton, wool, paper, Oily Wast.lé
etc. However, Mr. Barrier allows that, on Vomﬁ
liquids, oils, etc., carbon tetrachloride has shown vl
satisfactory results under some conditions, and a]lowmeg
for the skill of the operator and the nature of the ﬁ"h;
For example, in tank fires the length of time that g
liquid has been burning is an important factor ; for, ¥ 2y
the sides of the tank have become heated, the On!)’ u
in which the fire can be extinguished is to Sq\.llrt he
liquid forcibly at the sides. To squirt it directly into
liquid makes extinguishing much more difficult, *
impossible. : 4

A second important consideration is the height des
the liquid in the tank. Where the liquid is low, the %ef’
form a pocket which retains the vapor and aids const x|
ably in smothering the blaze. ~When the tank iS.nezeﬂ
full, however, this condition does not exist, and it 13 : 9
very difficult, if not impossible, to extinguish 2 fire * ost
highly volatile liquid, such as gasoline ; and only the n;qef:
skilled operators are successful in these cases. Furt
the size of the ‘tank or the extent of the fire if UPO”
floor is, as would be expected, of considerable impO® at_haﬂ
In tanks larger than about 28 in. by 12 in., mofe are
one extinguisher and operator working at 2@ time 250"
necessary to extinguish a fire in such materials 2% gused
line. In one test where a tank 6o in. by 30 in- e eve!
no less than seven operators were necessary, and firé
then it was only with the greatest difficulty that ol
was put out. to

Mr. Barrier points out that his remarks appl):,ge—
carbon tetrachloride as generally sold in the ordinary .
quart extinguishers, and proceeds to consider the igher
bility of greater efficiency from a larger exthg“ed t0
This, however, would have to be specially deslg“soﬁ
make it readily portable by mounting on a truc oF stem®
similar means. The writer then discusses a feW st);iniﬂg
recently installed in which an elevated tank CO™* agic
carbon tetrachloride was connected Wwith

evoted

au
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Prinklers or perforated pipes located in hazardous rooms

:,sh?;ekvdatile and inflammable liquids are in use. So far
Upon tnowr} none of these systems has as yet been called
son W}? extinguish a fire, but there appears to be no rea-
tection 4 such a system should not provide e)fcellent pro-
Necess 5 Spec1a1. cases. In such systems it would be
nish rary to consider the safety of the workmen and fur-
an an:ady neans of escape, since carbon tetrachloride is
air o fS thetic and where thoroughly sprayed through the
uce rar(-)m an automatic sprinkler it would probably pro-
pid results.
carb(mhet Nature and effect of the fumes given off when
ich p etrachloride is thrown upon a fire is a subject
iquid cas 4 e‘fe“’ed a great deal of discussion. When the
cOmpdsoéneS in contact with a fire the vapor 1s pa.rtly de-
quantite resulting in the evolution of a con51derabl-e
Videq Y of black smoke which is undoubtedly finely di-
appearcirbon' Pungent gases are al.so p{oduced .whlch
Sma]] , 0 be mostly hydrochloric acid with possibly 2
Contajn mount of chlorine. Since carbon 'tetra.chlorlde
orms 20 h.y drogen from which hydrochloric acid coyld
of chlor'e d this substance must be produced by the actlpr;
or upo ine on the ‘gases arising from the burning materia
Tn the moisture of the air.
Pungell:f fumes of carbon tetrachloride although of a very
under (;{ature do not produce any permanent m]ull;y
is escar Inary conditions where the operator can make
they arepe afte_r he has inhaled all that he can stand, but
of the obz-i dl_Stmct handicap in fighting a fire and are oné
Senerg| éecnona‘ble features to carbon tetrachloride as 2
ere 5 re extinguishing agent. In la'rge. rooms o;
ext; sm?n quantity of carbon tetrachloride 1s sufficien
je linguish a fire the gases are of course less
Ctl()nable.
tion ofrihBarrier concludes his paper with the Consldell'a-
tile Hqu'de method of extinguishing fires in 0ils and VO;I-
€ o 1525 T ecently proposed and experimented, e.g., the
able Onmthy mixtures. He considers the idea as a faVOI;
Satisf, €, the tests thus far reported having 1ndlca1;:3.
ctory and promising results. The prmcxpl_e of this

Miy iis the writer shows to be by causing tWo hquxds l11:0
fank . @ tank where foam is produced, by making the
Air-tight and then forcing the foam out by carbgn
fans ofu nder pressure and conveying it to the ﬁ;e vey
as f,. . 2 line of hose. However, 10 experiments haveés
Germ as 1s known, been conducted in this country; am
ian-SClentiStS have not disclosed the exact nature l?e
state;r?ulds used. Yet, Mr. Barrier concluded w1?h t'ls
o Vent~ that this method of extinguishing fires 1N (;lr
the molame liquids will undoubtedly prove to be by 12
St efficient of any that has as yet been suggested:
———
NATIONAL AssOCIATION OF PURCHASING
AGENTS.
i in New York City

Th;j
On 1S new or . A £ 4
ganization was forme g
c .
8en ber 16th. Its membership Will include pul'ChaSlf‘g1
; largest industria

dioxide

a
mo’at'nd buyers representing some of the ! e
ang 'ons, railroads, steamship lines street rallwayS,con__
New Jersey, and i
ed-

embership excé

A. Edison, Inc.,
Treasurer

e
Peqicuetmrlc companies in New York,
I8 on he association has already a m
o PreS-dh“ndred. H. T. Leeming, of Thos.

dent, and E. B. Hendricks is Secretary-

il PP RO
Th
Petwe © double-track electric railroad W

en r
™ the ri okyo and Yokohama will be t
lent when finished early next year:

hich is being built
he most up-to-date

! 039, fOI'
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RAILWAYS AND MOTOR TRACTION.

Hoy, general manager of South African Railways,

read at the recent conference in London (Eng.) on

_motor traction, will be of interest in showing the
possibilities of freight service to districts which, under
ordinary conditions, would not have a railway line laid
for many years.

In the course of his remarks, Mr. Hoy stated that
the progress that has been made in constructing and per-
fecting road motor vehicles has been keenly followed by
the South African Railway authorities, and the use of
motor transport is regarded as a system especially suited
to South African’ conditions, and should prove of great
value for developing outlying districts sufficiently until
the traffic offering justifies the construction of a line of
railways, when the motor vehicles would be available for
use in the development of other districts.

Attention was drawn to the fact that the South
African railways are state-owned and motor services as
feeders to the railways can be worked as branch services,
the organization being as far as possible on railway lines.

Mr. Hoy pointed out how at one depot the post-
master controlled the motor staff and running details of
service, whilst at others, duties were performed by the
station master, thus ensuring economy.

As regards the most suitable type of vehicles, Mr.
Hoy said, speaking generally, he was of opinion that for
cross country freight traffic, powerful paraffin tractors
with large and wide wheels would be most suitable. In
most cases rubber-tired vehicles for heavy goods traffic
could not be regarded as a practical proposition where
transport had, in some cases, to be done at the rate of
4d. per ton per mile.

The average working costs for a p
trailers Mr. Hoy gave as follows :—

Average daily run (in miles), 15 to 30.

Average cost per car mile, including 2o per cent. de-
per cent. interest, rent, insurance and super-

THE following extracts from a paper by Mr. W. W,

araffin tractor and

preciation, 4

vision charges, 4s.
Cost per ton per mile, 5d.—3d. 15 to 30 miles.

Miles per gallon of fuel, 1.5 m. p.g.
Costing per car mile, 4s. od.
el

[NCREASING PRODUCTION OF CEMENT.

According to the statistics contained in the report of Mr.
i McLeish on Economic’ Minerals and Mining Industries of
Canada, the total production of cement in British Columbia
n 1911 amounted to 401,000 bbls. valued at $6or1,500; in
1,530 bbls., valued at $767,038; in Alberta for 1911
d to 512,176 bbls. at a value of $1,241,535, for 1912
to 821,165 bbls., at a value of $1,775,808; in Ontario, for g1z,
the production attained to 3,000,786 bbls., valued at $3,741,-
1012 tO 3,044,713 bbls., valued at $3,372,807; and in
for 1911 the outlay was 1,614,730 bbls., worth $1,-
while for 1912 it was 2,714,685 bbls., worth $3,134,-
h province is shown an increase in both produc-

i
1912 to 51
it amounte

Quebec,
963:4391
499. 1In eac
tion and the value thereof.
—_———

Eight years of labor and the expenditure of nearly $30,-
000,000 had their fruition on November 4th, when the water
of the Los Angeles aqueduct, drawn from the high Sierras,
260 miles eastward, was turned into the big San Bernardino

+h of the city. Caravans of automo-

ervoir, 23 miles nor
rowds out to the reservoir, which  was the scene

1 features of a two days’ celebration.

res
biles took ¢

of the initia

0
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COAST TO COAST.

Regina, Sask.—The G.T.P. is operating another 100
miles of its new line through British Columbia.

Fredericton, N.B.—The Foundation Company, Limited,
has completed its work on the Highway Bridge, and is
shipping its plant to its next centre of labor.

Vancouver, B.C.—The matter of the formation of a
water commission to take charge of the supply to Vancouver,
as well as to- the outlying municipalities, is being considered
by Provincial Water Commissioner Young.

St. Thomas, Ont.—The three transformers for the new
hydro-electric sub-station on the armory property, are being
installed. This station is to supply several industries in the
southern part of the city, and will relieve greatly the load
on the main station.

Nelson, B.C.—Mr. W. P. Tierney, contractor for this
portion of the C.P.R. Railway, announces that by December
15th the Kaslo and Slocan line, which is to provide railway
connection between Kaslo, Slocan, the Arrow Lake and the
coast, will be in operation.

Medicine Hat, Alta.—The new power plant was in opera-
tion the 23rd, 24th and 25th of October, and in the course
of a few days will be put into permanent operation. In the
Construction Department 2-10 K.W., 2-5 KW., 2-2 K.W.
transformers were installed.

camrose, Alta.—While proceeding with drilling for na-
tural gas at Camrose, the contractors have struck a 135-foot
seam of coal. The coal is said to be of splendid quality, and
was encountered at a depth of 400 feet. The contract for
gas drilling calls for a depth of 1,500 feet.

Sault Ste. Marie, Ont.—Strenuous endeavor is being
made to make sure the passing of the new drydock by-law.
The $25,000 guarantee deposit has been placed in the Bank
of Commerce. The people seem anxious to secure the new
$10,000,000 industry, to which they will give a bonus of
$20,000 per year for 20 years.

Edmonton, Alta.—On November 17th, 200 miles of new
railway on the Canadian Northern Railway’s western division
were placed in operation. Of these 200 miles, 150 are in
Alberta, and the remainder in Saskatchewan. These new
stretches of railway provide new services between Alsask and
Hanna. and between Drumweller and Hanna, in Alberta, and
from McRorie to Elrose, Sask.

Ottawa, Ont.—Mr. J. D. McArthur, contractor for the
Hudson Bay. Railway from Le Pas to Port Nelson, stated
while in the capital that over 159 of the 420 miles to be
graded have been completed; and that before the season’s
operations cease, steel will have been laid on 130 miles of the
grade. At the end of next season, Mr. McArthur hopes to
have reached Port Nelson with the grade.

Port Arthur, Ont.—It is expected to complete the con-
nection of the Sudburv-Port Arthur section of the C.N.R.
before the end of December, and, if necessary, a freight
service may be run over the line during the winter. The
first passenger train will run some time during the summer
of 1914. To lay the line from Ruel to Port Arthur, a distance
of about soo miles, will have taken approximately two and
a half years.

Fort William, Ont.—The Mission River has been offici-
ally declared open for navigation. Captain McAllister,
harbor-master, and W. P. Merrick, harbor engineer, per-
formed the ceremony by placing the spar buoys marking the
channel from the mouth of the river out into the deep lake
water. The dredging of this channel was started early in
the spring, and has resulted in a passage 6oo feet wide, 25
feet deep, and extending over 1,400 feet.
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Medicine Hat, Alta.—The report of the city health officer
on the water supply, dated October 3ist, declares that
analysis of city water has shown it to be almost entirely
pure. There are contained only small quantities of harmless
salts and lime, aside from traces of silica, aluminum aB
oxide of iron. The colon bacillus (typhoid germ) was e
tirely absent, while the bacterial count was 118 per cubi¢
centimeter, which is remarkably low.

Redcliff, Alta.—Mr, R. Wray, superintendent of the Gas
and Light Company, has stated that within a few days the
south end of the town will be connected with the new gas
well on the river bank, and will be supplied with a unifor®
pressure equal to that enjoyed by the rest of the city- T'hls
year, moreover, the company expect to accomplish the laying
of 26,340 additional feet, or five miles, of pipe, and the 25
building is now practically ready for occupancy.

Medicine Hat, Alta.—Two new gas wells were CO!Illf’l‘Et‘ed
during the month of October, one in the West Industrial Site
and one in Harlow Fuller Subdivision, and up to date thes€
wells are satisfactory, the Hariow Fuller well being 2
especially good one, the capacity being over 3,000,000 cub?
feet for 24 hours and the rock pressure approximatel)’ 5,50
pounds per square inch. A well in Block 5, Cousins & 15
sons’ Subdivision, is under course of construction at the
present time.

Galt, Ont.—It is expected in Galt that the C.P.R. dou0i®
tracked main line will have reached there before 1915 Th
track is already in operation between West Toronto anh
Erindale; and work is proceeding satisfactorily to Guelps
Junction. Tracks have been laid, but the new roadbed }3a
yet to be ballasted. The work, however, cannot be carti®
much further than Galt next season; for several naturae
difficulties, such as rock cuts and deep gullies, will forie
construction to progress much less rapidly. ConSidefab
time will be required before the road has reached WoodstO

and London.

4 in-
Winnipeg, Man.—A special announcement to the Wt
iber,

nipeg “Weekly Beacon” from Mr. Collingwood Schrel d
Dominion Government’s chief engineer, says: ‘“‘The 8o’
spike of the Grand Trunk Pacific Railway will be ¢ 3
near Fort Fraser, B.C., early next summer. By April 1es
grading of the line will be completed.” Less than 300 mlt
remain to complete the connection of the T ranSCOntlnene
Railway. Either the Duke of Connaught or Premier Borthe
is to drive the final spike; and old No. 1 engine, © the
G.T.R., still on duty as a shunter in the east, will put
first through train over the new road from old Ontar?

the Pacific Coast. o
Ford, Ont.—This new city is distinguished b fl’fas
that the foundation for a mammoth producer-gas engin® the
been finished here. The engine is to supply power . this
Ford Motor Company plant in Detroit. The length © and
latest creation in power plant engine building 131751 eet o 19
its overall width is 32 feet. The crank shaft is 32 inche
diameter, 25 feet long, carrying an 8o-ton fly-whee aneigh
2,500 kw. generator; armature and the connecting rods v:ying
10,300 pounds each. The generator is capable © B of
a 25 per cent. overload, and the engine has a capad Shed
5,000 i.h.p. Work on this new power plant is being " ch
as the capacity of the present generating apparatus b g

over-taxed.

Victoria, B.C.—As a result of the settlement O
beneath the pavement on Oxford Street, between Linde? that
Moss Streets, the big brick sewer constructed 31°n§e ‘
street three years ago has caved in, the pavement ab? e of
collapsed, and damage which will require an expen 1streB"’,
approximately $8,000 to repair, has been done. Theded up
when the roadway improvement was made, Was g

v the

f the eéj}
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parently this new earth, with
h the pave-
des of the
T talne

:;’lethe Tequisite level, and ap :
action of the water which has drained beneat
b:is;{ has settled the earth, the pressure on the si
lack sewer beneath causing the cave-1n On that wor t
of thof support beneath the pavement has allowed that par
€ street work to settle.

i Montrem, Que.—Mr. R. P. B. Motley, the chief en-
Elnee}ﬂ of bridges for the C.P.R., said, in reference to t'he
n:cchlne bridge construction, that three years had been
theess.a 1y for the work owing to the fact that the traffic ovext'
thro ridge on the single track was not delayed .for a momene
two Ubgl.mut the entire time of erection. In reality there‘dwerd
meth ridges, each of single track, and by well—con51be'r;:
shj ods the structure was erected in sectlggs—traﬁic eing

Hfted from up stream to down stream until the bridge was

§ oleted. The bridge is now open for double-track service,
d benefit in the opera-

and o : :
tiod Will be of immense convenience an : i
D of traffic in and out of the Montreal terminals. The
e bridge adds another to the many eng%neermg
its incept10n—~the

flr;:en:p‘h-s the C.P.R. has realized since 1ts 1 D
com Sllt.]es of the original survey, especially in t eb idges,
as ife ling the company to build almost countless di e
terest Went along, which early gave the cqmpany a deep

n efficient designing and bridge building.

Saskat Clark has reported to the
oon, sask.—Engineer Clark ha d on Long Hill

:;:3’ council concerning the flow of quicksan -
€ the following: “The driving of the steel sheet Pl ulllg
fo?liwc-ompleted on Saturday, October 25th, and during the
Sang ing week excavation was being made t
' layer down to clay for the purpose of R
lenls had been accomplished for about one.-h'alf the ok
8th when towards the east end of the piling the lay

G : : he face
b . dipped into the 2
ecame thicker and apparently diPP ry soil which

0 .
fasthe hill. The removal of part of the toP ‘d‘ s
aHO\NHeCESSaTY in order to determine the conditions e i
Was €d the running sand to flow sO freely that dexto .
sheetat'o,nce stopped and arrangements Were ma.lethe A
Vati Piling to prevent a further flow of sand },mtl' i
o0 could be made. The seriousness of this situatio 1

owfi‘-rStood when it is explained that the sanc.l w.vas ap;l)flre%he
Wor g from underneath the end of the retaining wall. 35
g of driving the sheet piling is .w_ell underth\;raz.r P
of Sh’ hovyevﬂ, would not state positively that
et piling will stop the flow permanently.
e new station in €0B~

hrough t
placing boulders.

Vancouver, B.c.— work on th
L Ston with ’thBe cterr’fl?rfal improvement scheme for e';hsi
: i Progressing favorably. It is expected that the s
D of the new depot will be ready for occupancy by ing'
The new building will, when erected, be an uPposthe
€, with massive Corinthian columns adorning g
> and with stone cornices and trimmings enhaltl L
S el appearance. The building will extend almosblock
°XS along Cordova Street, from the middle of theIt e

oeen Seymour and Richards to Granvillle Street. LS
Stro ‘the most up-to-date and substantial constrd o
81 reinforced with steel, with concrete floors and SO

Pillayg
~ The retaini ;all in front O
°F that the traacl;:;nf1 a; N ed five feet from thet}l::epas-
eng,e ) how nearly finished. A railing to separ'alie e
the T tracks from the yards and freight lines will s
b The change in the grade will result 10 2

eley.
atlo . % . 0
e D for the entire station layout, leaving the e Cnich
' the station shed,

.. ‘he :
Wil tDrfﬁSem level. The girders for e placed
m 't out from the main building, ar€ now

Doslti()n_

Sectig

Dethletorla’ B.C.The Provincial Government i
Xteng: this year the gigantic sum of '$4,ooo,000
10 ang improvement work, according

ssy
e
d Statement of the Hon. Thomas Taylor,

he quick- .
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public works. The present length of roads and trails in
British Columbia is 18,000 miles; and the sum required for
maintenance has increased, and will increase, rapidly, owing
to the additional mileage, and to new conditions which have
arisen during the past few years. Upon bridges, which are
generally classified under the heading of road improvements,
the sum of $900,000 has been expended by the provincial
works department this year, with $s50,000 for wharves, and
$70,000 for road location work. On road machinery, of
which the most up-to-date types have been secured, the ex-
penditure was $100,000. The road construction of particular
interest was, however, the Banff-Windermere road. When it
is finished there will be in existence a fine, circular s00-mile
auto highway running from Calgary through to Banff, across
the boundary line to Castle Mountain, south to Sinclair,
further south to Fort Steele, thence east through Southern
Alberta, and north again to Calgary via the Alberta roads,
parallel to the Calgary-Macleod Railway line. Every link in
this great highway is now in use except betweer-l Castle
Mountain and Sinclair, a distance of seventy-two miles, of
which about thirty-five miles of roadwork has been completed,
leaving less than forty to finish next year. It is generally
believed that with a sufficient appropriation from the Legis-
lature next vear, and good working conditions, the highway
link referred to will be finished before the end of 1914.
Great progress has been made in connecting the different
district trunk roads into one main road to traverse the pro-
vince, over $100,000 being spent upon the Hope-Princeton
connection, while through the Similkameen, Grand Forks

Greenwood, Ymir, Fernie and Cranbrook districts, splendia
progress has been made with standardization work.

vancouver, B.C.—Mr. Sidney Billington has written an
interesting sketch concerning the opening up of the Fort
Fraser district and the linking up of the Transcontinental
line between the east and the west, now rapidly nearing com-
pletion. The following is an abridged quotation: ‘‘Boundless
farm, forest and mines in the northern interior of British Col-
umbia will be thrown open to hundreds of thousands of set-
lers next year when the transcontinental line of the Grand
Trunk Pacific Railroad will have direct communication be-
tween Prince Rupert, the western terminus, and the eastern
maritime seaboard. The only remaining link to be com-
pleted is represented by a comparatively few miles in British
Columbia, and there is every assurance that the contractors
will complete their stupendous task before the end of the
summer of 1914. With few exceptions, indeed, the grading
is now completed and the worst of the canyons which dis-
puted the progress of the bands of steel have been spanned.

Mineralogists and agricultural experts are agreed that the
section of British Columbia through which the line passes

contains tremendous values which will amply repay those
who undertake the development. Logical trade centres’ are
being established along the route, and many of ‘these will
be invaluable to miner and agriculturist alike. A disputed
point is, however, the possibility of too many townsites being
instituted. With Fort Fraser, the situation is entirely dif-
ferent. It has no opposition. The town is growing up on
absolutely fixed lines, and will draw on the largest stretch
of agricultural country anywhere in British Columbia. Any-
g that will grow outside the tropics has been raised to
perfection in the Fort Fraser district, and the average crops
per acre are large enough to show highly satisfactory re-
turns, giving handsome profits on the time and capital ex-
pended. And now, where a year ago stood a pre-emptor’s
hut, a town is daily growing into an active commercial
With an unlimited supply of water power for hydro-
electric purposes, Fort Fraser will attract miany large indus-
trial concerns, which, being on the ground, will have the
advantage OVer freight rates and be enabled to successfully
compete With the manufacturers in east and south.”

thin

centre.
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PERSONAL.

LEONARD W. RUNDLETT, city commissioner and city
engineer of Moose Jaw, Sask., has tendered his resignation,
to take effect January 1st, 1914.

FRANK B. GILBRETH, consulting engineer, New York
City, addressed a large meeting of the Engineering Society
on November rzth on one of the numerous phases of the
subject of ‘“Scientific Management.”’

GEORGE SERVICE, consulting engineer, of Toronto,
has become associated with the Dominion Power and Trans-
mission Company, Limited, Hamilton, taking charge of the
cons.trugtion of their new steam plant. 3

C. J. McLAUGHLIN, of the United States Department
of Health, Washington, is working in conjunction with Dr.
J. W. S. McCullough, Provincial Officer of Health for On-
tario, in the preparation of an exhaustive report on the
«pollution of Boundary Waters” to be made to the Inter-
national Waterways Commission in the course of a few days.

JOHN B. ARMSTRONG, for several years in charge,
as chief engineer of construction, of the building of the
Hudson Bay Railway, has tendered his resignation to the
Government. He purposes engaging in contracting. It is
stated that J. PORTER, who has been on the construction
of the National Transcontinental Railway, will succeed him.

— eeeo——

OBITUARY.

The late Mr. JAMES MELVILLE ROBERTSON,
AM.IC.E. and A.M. Can. Soc. C.E., who was accidentally
killed by the ‘discharge of a rifle at Sylvan Lake, Alberta,
on the 14th of September last, was the only son of Mr. and
Mrs. James Robertson, of Bonneybridge, Stirlingshire, Scot-
land He was 27 years of age, and received his earlier edu-
cation and training for the profession in Glasgow, Scotland,
being a graduate of the Glasgow West of Scotland Technical
College, and afterwards a pupil of Messrs. Wharrie & Col-
ledge, Civil Engineers, Glasgow. His experience subse-
quently has been principally on Canadian railways. By his
great zeal for his work and thoroughness in the execution
of his duties, he rapidly gained the confidence of his em-
ployers, and at the time of his death held the position of
resident engineer on the construction of an important part
of the Alberta Central Railway, which included the building
of the large bridge across the North Saskatchewan River at
Rocky Mountain House, Alta. He was a young man of
sterling character, with bright prospects for the future, and
made for himself many professional associates.

— e ——

THE AMERICAN INSTITUTE OF ARCHITECTS.

The 47th annual conventﬁ of the American Institute of
Architects is to be held in New Orleans, La., on Dec. 2nd,
srd and 4th.

e

1914 CONGRESS, AMERICAN HIGHWAY
ASSOCIATION.

Knowing well the benefit of the impetus to good roads
throughout surrounding territory which the American Road
Congress affords the city in which it is held, some fifteen of
the leading cities of the United States are vigorously con-
tending for the 1914 Congress. While no decision has yet
been reached, it is indicated that the contest is principally
between Atlanta, Denver and New Orleans. It is stated that
San Francisco, Spokane and Los Angeles are campaigning
vigorously to secure the Congress for 1915. the year that the
opening of the Panama Canal will be celebrated on the
Pacific Coast.

Volume 25:

THE DRIVING OF MOUNT ROYAL TUNNEL.

The Engineering Alumni Association of the _Universit¥
of Toronto held its first meeting for the season on Monday
evening, November 17th. Mr. S. P. Brown, Managing E2°
gineer, Montreal Tunnel and Terminal Company, addresseé
the meeting on the ‘“Mount Royal Tunnel.” His talk Was
well illustrated by numerous slides, descriptive of the €l8
gineering features of the work, and comparative of this gfeat
undertaking of the Canadian Northern with the Pennsyl

vania Tunnel and the New York East River Tunnel. Abouf
three hundred members of the Engineering Alumni AssO
h of the

ciation were in attendance, while the Toronto Branc
American Institute of Electrical Engineers were also pres
to the extent of about twenty members.

ent

—_—--—

CANADIAN SOCIETY OF CIVIL ENGINEERS
VICTORIA BRANCH.

On Nov. 13th, the Victoria Branch was addressed ::’
Mr. H. A. Icke, who spoke upon “Some Disregarded Stfgss
in Reinforced Concrete Design.”” The next assembly 15 7

annual meeting on Dec. 11th, when Mr. F. C. Gamble wﬁi
give an address, entitled ‘‘Some Engineering qulksalso
: :

British Columbia.” The annual election of officers W
take place at this December meeting.

—_—————

ANNIVERSARY DINNER.

The University of Toronto, Engineering Society,
the date of their Annual Dinner as Friday evening,
sth. The event is being held in honor of Dean Galbr
this being the fiftieth anniversary of his entrance 0 .
University of Toronto as a student, and the thirty-ﬁfth_”'nne
versary of the founding of the School of Practical Scle-nzr:
which, seven years ago, became associated with the Un“'nd
sity of Toronto as the Faculty of Applied Scienc®
Engineering.

— e @eo——

COMING MEETINGS.
AMERICAN INSTITUTE OF ARCHITECTS-’Fﬁ,
seventh Annual Convention, to be held in New Orleans,
December 2nd, 3rd and 4th. EN-
AMERICAN SOCIETY OF REFRIGERATING yak
GINEERS.—Annual Meeting will be held in NeW ;g
December 2nd to sth. Secretary, W. H. Reed, 154 Na
Street, New York City. EN
AMERICAN SOCIETY OF MECHANICAL oy
GINEERS.—The Annual Meeting will be held in NeW
December 2nd to sth, 1913. N~
AMERICAN ROAD BUILDERS' ASSOCIATIO 'S
Tenth Annual Convention to be held in First Re 12t
Armory Building, Philadelphia, Pa., December oth t0 N.Y
Secretary, E. L. Powers, 150 Nassau Street; New york, 0.
AMERICAN INSTITUTE OF CHEMICAL oo
GINEERS.—Annual Meeting to be held in Ne¥ choi
December 10th to 13th. Secretary, C. D. Odsen, Polyte
Institute, Brooklyn, N.Y. EN—
AMERICAN SOCIETY OF -AGRICULTURAL ;%
GINEERS.—Seventh Annual Convention will be Bt
Great Northern Hotel, Chicago, December 20th
Secretary, I. W. Dickerson, Urbana, IIL Ann¥ ‘
AMERICAN CONCRETE INSTITUTE.-—-Tenth y
Convention to be held in Chicago, February 16th 0 hila*
1914. Secretary, E. E. Krauss, Harrison Building»
delphia, Pa.
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Calgzaom%ocmber 30—Refusing application of S. J. Blair,
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> At expense of municipality.
20018, dated

20
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Grepga .Mployed at crossing o
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Boar:7§§foctober 31—Directing  that C.N.R. file Wlltllz
catg L *1thin ten days from date of this Order, PIag 12 tripli
Al,t&., 3 freight shed 30 x 40 ft., to be erected at St. Aal i
Saiq Dlarr};.s 0. erect same within 30 days after approv

2
of Fo()riﬁf)‘November 5—Granting application of Rural Mt;g:
o Crocu?lrry’ Man., for an Order directing C.N.R. totpex-
Pengg Qfssnfg over its tracks at Chevrier Boulevard, 2
2 said municipality of Fort Garry.
0 . . i
Forg 727\N0vember 5—Granting application Rur_?il lg’l;:s-
lé‘g at‘wr;ﬂx for an Order directing C.N.R. 0 . ;l‘irtl eof i
x5y, Maner Avenue, at expense of said municipality
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passed by the Board of Ruilwuy Commissioners, to date.

Copies of these orders may be
or small fee.

basca Avenue be opened, such opening would be subject to
seniority of Ry. Co.’s title and construction.

20772—November 7—Rescinding Order No. 20624, dated
October 22, 1913. :

20773—November 8—Extending, until Januar
) 1737 4 ¢ ) » y 15th, 1914,
time within which C.P.R. install bell at crossing of Port Ifgiu‘x;'-
well Road, at mileage 32.7 Port Burwell Branch.

20774—November 7—Authorizing C.P.R. to construct
spur for logdmg ties from a point on southerly limit of right
of way ]SI'I its main lmflz, White River Subdivision, Lake Su-
perior Division, at mileage 44.32 from Chapl Y
Dist. Algoma, Ont. ' AR o g

20775—November 6—Authorizing C.P.R. to co
A 38 K nst
spur for Frontenac F:Ioor and Wall Tile Co., Limited, Ksu;’;(:iE
ton, Ont., from a point on northerly limit of right of way, at
gluleasgeclox.sa} Ont.f ]élVlSiOIl, Kingston Subdivision, in ’Lot
o. 8, Con. West o reat Cataraqua River, Tp. Ki
Co. Frontenac, Ont. P PG

20776—November 8—Authorizing C.P.R. to construct
Lacombe'Eastgrly Branch of Calgary and Edmonton Ry. Co.,
across thirty-nine (39) highways, mileage 180.61 to 221.11.

20777—November 8—Approving location C.P.R. station
in Lot 16, Con. s, Tp. Tay, Co. Simcoe, Ont., at Port Mc-
Nicoll, at mileage 88.32 on Port McNicoll Subdivision, Ont.
Division. :

20778—November 10—Rescinding Order No. 20638, dated
October 22nd, 1913.

20779—November 10—Authorizing C.P.R. to open for tra-
fic portion of La,co_mbe Easterly Branch from Consort, at
mileage 139, to Monitor, at mileage 149.

20780—November 8 Directing that, on or before June
1st, 1014, the C.P.R. install improved type of automatic illu-
minated electric bell at crossing of public road east of Moun-
tain Grove Station, Ont., at mileage 44.65 on Havelock Sub-
division, and thereafter maintain bell at its own expense; 20
cost of installing be paid out of ‘“The Railway

per cent. of
d,”” remainder by Ry. Co.

Grade Crossing Fun

20781—November 10—Authorizing C.P.R. to open for
¢ Lacombe Easterly Branch from Coronation to Consort,
2 distance of 32 miles: Provided that, pending com-
diversions, speed of eastbound trains approaching
t mileages 132.6 and 136.3 be reduced to 10 miles
d bells be rung continuously between whistling
2. Rescinding Order No. 17852, dated

traffi
Alta.,
pletion of
crossings a
an hour, an
posts and crossings.
October 25th, 1912.
>!_November 8—Approving plan showing Logan

2078
G.T.R. in village of Blyth, Ont.

Drain where it crosses

20783—November 7—Authorizing G.T.R. to construct and

maintain, at its own expense, Bridge No. 62, mileage 152.25

from Black Rock, carrying 2oth District of its Ry., over pub-

lic road between Lot 12, Huron Road Con. and Lot 83, Mait-
p. Goderich, Co. Huron, Ontario. '

]and Con. b
20784—November 1o—Approving location C.N.O.R.
Sound-North Bay line through Tps. Gurd, Nipissing,

Parry Sound and Nipissing,
from Toronto.

Parry i b
Himsworth and Ferris, Districts

from mileage 209.52 to 233.90,

Ont.,

20785—November 11—Approving revised location C.P.R.
from mileage 5.08 to 7.16 and from mileage 9.68 to 11.51,
‘gchreiber Subdivision, Lake Superior Division.

1—Authorizing G.T.R. to construct

20786——November 1
of Andrew Malcolm Furniture Co.,

siding into premises
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Limited, town of Listowel, Co. Perth, Ont.; and to change
location of existing track south of the proposed siding.

20787—November 10—Approving location C.N.O.R. Parry
Sound-North Bay line through Tps. Burpee, Burton, Mac-
kenzie, Ferrie and Mills, District Parry Sound, Ont., mileage
170 to 190 from Toronto. -

20788—November 10—Approving location C.N.O.R. Parry
Sound-North Bay line through Tps. Patterson, Pringle and
Mills, District Parry Sound, mileage 190 to 209.52 from
Toronto. '

20789g—November 11—Authorizing Esquimalt and Nanai-
mo Ry. to construct spur at Cowichan Lake, B.C., across
roadway to station at that point.

20790—November 10—Directing that C.P.R. reconstruct
culvert on its Chalk River Subdivision, Eastern Division,
Bridge No. 53.2 near Arnprior, Ont.: work to be completed
by January 1st, 1914.

20791—November 11—Relieving C.P.R. from providing
further protection at crossing of public road at Cluny, Alta.,
at mileage 116.2 on Calgary Subdivision.

General Order No. 113—November s—Adopting and con-
firming conditions and specifications set forth in Schedule
hereunto annexed, under heading ‘‘Rules for Wires Crossing
Railways,”’ as conditions and specifications applicable to
erection, placing or maintaining Or electric lines, wires, of
cables across all Rys., subject to jurisdiction of Board: Part
1 being applicable where line is carried over- railway;
part 2 being applicable where line is carried under Ry. 2.
Any Order of Board granting leave to erect, etc., wires, lines,
etc., across railway and referring to ‘“Rules for Wires Cross-
ing Rys.,” be deemed as intended to be a reference to condi-
tions and specifications set out in that part of said Schedule
which is applicable to mode of crossing authorized. 3. Every
Order granting leave to erect wires across any Ry., unless
otherwise expressed, be deemed an Order for leave to erect
same under and according to conditions, etc., set out in
schedule applicable thereto. 4. Rescinding Order No. 8392,
dated October 7th, 1909, approving “The Standard Condi-
tions and Specifications for Wire Crossings,’’” and conditions
and specifications adopted thereby.

20792—November 11—Recommending to the Governor in
Council for approval, Rules and Regulations of T.H. and
B. Ry. (private instructions to train conductors).

20793—November 12—Authorizing City of Edmonton,
Alta., to construct its Electric Street Ry. across G.T.P. Ry.
at intersection of Twenty-Seventh Street, between- Armstrong
Avenue, and Cochrane Avenue, subject to certain conditions.
Cost of providing half-interlocking plant be borne one-half
by city and one-half by G.T.P. Ry

20794—November 12—Directing that, within six weeks
from date of this Order, G.N. Ry., fence its right of way om
property of H. E. Knight of Grand Forks, B.C.; Ry. Co. to
be liable to a penalty of $25 a day for every day it shall be in
default of complying with provisions of this Order.

20795—November 12—Authorizing, subject to condition
that traffic on highway is not obstructed, G.T.R. to recon-
struct bridge carrying Durham Road between Con, 1 North
and Con. 1 South, through Lot 72, Tp. Brant, Co. Bruce,
Ont., over 22nd District, Middle Division of its railway, at
Mile Post 125.25, near Hanover.

20796—November 11—Approving plan and specifications
of drain, known as “Teillier Award Drain,”” to be construct-
ed under G.T.R. in Lot 2, Lake Shore Con., Tp. Rochester,
Ont. ‘

20797—November 12—Directing that within go days from
date of this Order, C.P.R. install improved type of automatic
electric ‘bell at crossing’ of first public highway east of Bri-
tannia, Tp. Nepean, Co. Carleton, Ont., at mileage 3.9 on
Chalk River Subdivision, and thereafter maintain same at its
own expense: 20 per cent. of cost of installation be paid out
of “The Railway Grade Crossing Fund,” and remainder by
Railway Company.

20798—November 12— Amending Order No. 19430, dated
May 19th, 1013, to provide that floor of subway be constructed
of 6-inch concrete slab to extend full length of subway, one-
half of cost be paid my Mun. Surrey, B.C., and one-half by
Great Northern Ry.

Volume 25-

20799—November 13—Approving location Alberta Centl’,al
Ry. Co.’s Sounding Creek-Moose Jaw line from a point 12
Sec. 24-27-26, W. 3 M., to a point in Sec. 24-25-18,, W. Bl
being from mileage 220 east of Red Deer, to mileage 277-75
east of Red Deer, Sask. 2. Authorizing construction of |28
line across fifty-six (56) highways, mileage 220 to mileag®
277.75. . ,

20800—November 13—Authorizing C.P.R. to constrd
subject to terms of agreément, spur into premises O
minion Wire Rope Co., Limited, in Lot Cadastral No. 92%
city and parish of Lachine, Co. Jacques-Cartier, Que.

cty

20801—November 13—Authorizing, subject to terms arllzd

conditions contained in resolution of town of Lasalle, U-£2
to construct spur for Montreal Light, Heat and Power Co.%
across St. Patrick St., and Lot Cadastral No. 1021, Parish ©
Lachine, Que. :

20802—November 13—Authorizing C.P.R. to operate spuf
for Massey-Harris Co., Limited, from a point on existing SP ;
in lane in Block 68, city of Medicine Hat, Alta., into premis®
of Massey-Harris Co., Lots 35 to 38.

20803—November  11—Authorizing C.N.R to Construct
across and divert public road between Secs. 24 and 23, Tp:
26, R. 23, W. 3 M., Alsask Southeasterly Line, Sask. Cor®
pany, at its own expense, install and maintain improved type
of automatic electric bell at said crossing. i

20804—November 13—Authorizing, subject to an inspgg

tion by Department of Public Works for British COlumE
after road is graded and gravelled its full length, Vst e
Ry. & Nav. Co., by means of an over-crossing, to coB up
across and divert Nicola-Princeton Highway, Lot 1775 Gro
1, Yale Dist.

20805—November 1—Dismissing complaint and apphcﬂ.
tion of Edward A. Purcell, Saskatoon, Sask., alleging & . g
Ry. discriminates against his bus line in favor of Dun2!
Bus Line at Saskatoon.

20806—November 13—Refusing application.of Rural Mt:ét
of Fort Garry, Man., for Order directing C.N.R. to constt
suitable crossing over its tracks across Fairfield Ave.

T

20807—November 13—Authorizing Director of Surveys f;{
Alberta, to construct a diversion of road allowance in e
Sec. 32-18-14, W. 4 M., Alta,, across C.PR.

e
20808—November 13—Authorizing C.N.R. to divert err
La Verandrye, city of St. Boniface, Man. ; and take foT p70
pose of such diversion, parts of Lots 572 and 574, D- **. " "0
Plan 224 of said city, property of C. A. Gareal, subJe¢ i
condition that company construct, as soon as New statio?
erected, a good 3o-foot road alongside its right—of-WaY’ roﬂd
Rue La Verandrye to Rue Notre Dame, and grade said e
properly leaving it in as good condition as Rue La Veral’is of
between Rue St. Jean Baptiste and crossing over trac

Ry. Co. d
20809—November 13—Authorizing C.N.O.R. to C"%s;rr:is.
across and divert public road on Lot 38, Con. 18, TD. Aug’
Stations 981 to go1. And rescinding Order No. 2 2
“13th, 1013. cb
20810—November .13—Authorizing C.P.R. 10 Constﬁ;lic
by means of grade crossing, its siding extension across peflﬂs
road at Worthington, Ont. 2. Authorizing, subject O Molld
of resolution, Ry. Co., to construct said sidings for hefly
Nickel Co., Limited, Coniston, Ont., from a point on I aﬂd
limit of right-of-way, at Worthington, across public f°‘§bur?'

lands adjotning, th Lot 2, Con. 7, Tp. Drury, Dist S
ct
20811—November 13—Authorizing C.P.R. to Constr;paﬂy'

tension to existing siding for Dominion Radiator Co
Toronto, Ont. o
or

20812—November 13—Directing Municipality of ﬂgpo”"
Cowichan, B.C., to move crossing of highway, a 5
41—6% feet from.its present location to a point 132 ga4
south of mile-post 41. And rescinding Order
February 27th, 1900.

20813—November 13—Amending Order No. 1‘?50164' da
June 7th, 1913, by substituting plan marked A’wm, q
September 2nd, 1013, for plan dated March 24th, s
proved by said Order.




