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for that portion of the work which is now costing more than in use. Ten machines operating at one time on the thee?
25 cents per ton. tracks keeping to the regular routes indicated by the an:.o
A typical arrangement of an overhead telpher carrier in Fig. 7, would be able to handle 1,000 tons of freight - ¢
system is that in operation at the Bergen, N.J., freight house day of 20 hours, allowing each machine 6 minutes 0
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Fig. 9.—Details of Telpher Carrier and Truck. -
eal
of the Erie Railroad. A general plan of the houses is given the round trip of 3,000 feet. The average speed (:,ps for
in Fig. 8. It will be seen that there is one inbound platform telpher would be 500 feet per minute, including all st g
and two outbound 1,400 feet long with a carrier running down picking up and setting down the loads and the M2
the centre of each platform and connected with cross tracks travelling speed 1,500 feet per minute.
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Fig. 10.—GCeneral Plan of Missouri, Kansas and Texas Terminal Company’s Terminal at St. Louis.

Helrn : . rmud
and switches at each end. A detail view of the carrier truck These telphers are designed to carry a ma?‘lmu

and running track is shown in Fig. 9. This type is illustrat- { ton and an average of 1,000 1bs. for each trip-
ed as being a general sample of a great number of telphers tion the trucks carried by the telpher are wheele
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two transferers mutually connected upon the same tracks and A very complete series of tests were made at Providena”

sets of switches upon each side thus working from cross- R.L, in connection with the performance of these M°
overs. ; trucks, and the accompanying table gives the figures obtal?
This system seems to be capable of being adapted to suit In the first row the figures refer to the results obtain i
the varying requirements of a freight terminal. The telphers the Providence transfer platform, the second is the outboy® i
can be driven at a speed of 500 to 1,000 feet per minute and freight house, third is the inbound freight house, 3%
the transferers, only having short distances to travel, could fourth is the Providence line pier, Fox Point.
move at about 1oo feet per minute. Trailers might also be A few general dimensions of the trucks generally in “Te
used with the telphers and with this system the cost of hoist- will not be out of place. Their over-all lengths aré uslilﬂloy
t

between 9% and 10% feet, with a corresponding leng

ing, ‘travelling and lowering should not be very high, even
platform of 6% to 8 feet. The widths of standard ¥

for long travel distances.

Motor Trucks.—In the last few years a number of electric
storage battery trucks have been put on the market by dif-
ferent concerns and are being quite largely installed in
freight terminals. Among the first trucks of this type to be
put into use were those of the New York Central at the
Grand Central station and the Pennsylvania New York ter-
minal, which were used solely for the handling of baggage.
Since then, however, they have been modified and varied in-
to different forms suitable for handling package freight.
This type of truck is illustrated in Figs. 13 and 14. Fig. 13
shows trucks ready for use in a freight station, and Fig. 14
shows one loaded. :

These trucks have the great advantage of their flexibility,
hence their ability to pick up 2 load at any point in the
freight shed and then take it right into the car where the
load is to be stowed. This feature, together with their carry-
ing capacity, has in, many terminals where they have been
installed, enabled the freight handling force to be reduced
as much as 50 per cent., with consequent reductions in the
terminal costs of handling the freight. The Erie Railroad
has at its Jersey City transfer some 20 trucks handling 45
cars of transfer freight and 75 to 85 cars of outbound freight
daily, and after an exhaustive test covering the greater part

rall“"

Fig. 14.—Electric Truck Hauling a Heavy Load of F

i o
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The following table gives details of the daily average standard trucks as manufactured now do not exceed 3 t;ey
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ST. MAURICE VALLEY FOR
EST PROTE
ASSOCIATION. s

One of the most significant gathering i
e - : gs held in Montr
Assotclil:t;r;mll;ll dm::Ctmg of the St. Maurice Forest Protectiex
B ey e.ntlsf at the Place Viger Hotel. This
o n;w exl' WS Just one oap old, marks the begin-
of protecting the ?om fophe gaotlertnd. Bt e AAE
hiayandig rests has been one between the individual
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S e re Very great, but until the formation of th
ﬁ' = gRDGILLan,, CYSLY lumberman battled wi 4
res on .hlS own limits as best he could. A 5 w1th.th.e
hf)]fiers in this valley, seeing the waste. andy'ear e e 11n:nt
leld‘:lal effort, got together and formed an lnefﬁ.cn?ncy P
appointed a general manager who took Chaassocxatlon. e
rangers and directed them as one army ;gte. o A
w.'here he: could be of the greatest advax,ltg T
tion, which controls an area one hundredg ez;ndT:ie tassoglla-
xty mues

/1
map Showing Location of St. Maurice Valley, Quebec

l‘ong with an averagé width of one hundr i i
; ragc::ve:n crlmllion acres, taxed itself ogg-:::al.:tsérex;b:ai?ngt
e ,a e t;;:zo $I%\,I_r;:>; :llius raised the government of
; ,000. is money there were open
(c);n?e:p;xnig 5521'35o :,nlﬂes of pack trails, there were pur\cgzs:g
o ’and ; 8 vels, tents, ax}d gasoline motors for railway
B R b
result was that 97 incipient fires fverz e;)mt::;dz)'i?il;& 'The
and 1the associ‘ation came through the year with pri:;::ﬁd
:gnnzzts. This year it is.proposed" to extend the trails, tz
g whilgjl the telephone lines and to erect lookout stations
T - :f;:?:::e;; rn::y :fend out warn;ngs to headquarters
men ma
put out the fire. T he officers for the 1f{irs:3 ;::: :Z::{Pti)}' t.O
g;,nt,er. Alexander MacLaurin, of Montreal ; vice-pr.esidr:s:-
m;.na . R. Brown, of 'Berlin, N.H., and La Tuque, Que,:
I ger, Mr. H. Sorgius, of Three Rivers. Owing to th,
illness of Mr. MacLaurin which has necessitated a tri i
the south, and the occupation of Mr. Brown with oth S
tures, these gentlemen (though both are enthusia t'er i
the work) retired and the new officers elected we S.IC s
dent, Joseph Dalton, Three Rivers; vice-preside-ntreé irezl-
R e
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Carteret, La Tuque; manager and secretary, H. Sorgius,
Three Rivers.

One of the successful features of the gathering was the
banquet at the Place Viger Hotel when about twenty-five
gentlemen, members of the association or interested in the
work, discussed an excellent menu and afterwards listened
to a few pithy speeches.

—————

UTILIZING SAWDUST.

By C. W. R. Eichoff, M.E.

The inconvenient process of burning this valuable waste,
taking into consideration the fact that this sawdust, when
moderately dry, has the same heat value as the wood from
which it originates, has led to the design and construction of
many different styles of furnace, which in some cases have
brought a betterment and in others failure. Furnaces of the
“Dutch oven” style are mostly used in this connection, and
especially with boilers. But there are other convenient con-
structions now in existence. In all these furnaces the main
effort was directed to a better distribution of the air necessary
for a successful combustion of the material.

Abroad, where conservation of the natural resources has
been practised to a 'greater extent than on this continent,
experiments have been made to form this dust into briquettes.
At present a number of briquetting plants are in successful
operation across the Atlantic, and of later years lumbermen
and other mill-owners on this side of the Atlantic have be-
come interested in the briquetting of such sawdust. - But the
American has not looked favorably on this utilization. The
large lumber concerns considered it more profitable not to
bother with such a process, claiming that these briquettes can
be used only to a small extent and could not compete with
other fuels in which this continent is so rich. More interest
in the matter was shown by the smaller concerns, where the
loss of such valuable wood wastes demands serious considera-
tion. Many owners took up the proposal, but dropped it
when they learned the cost of such -sawdust briquetting
plants. Considering that a product has to be manufactured
which requires for its fabrication either a suitable binder or
great pressure not using a binder, it is essential that every
part of such a plant be designed and constructed with the

utmost care and skill in all its details.
g Suitable binders are water-gas, pitch, tar, rosin, flour,
water-glass and others of the same nature as used in the
briquetting of coal. As these binders materially increase the
cost of manufacture, their use was found prohibitive, and
machines are now used that deliver the goods without the
application of a binding material.

The sawdust in this process has to be perfectly dry be-
fore being put into the press. From the press the briquettes
are transported automatically into a cooling room, and when
cool they are hard and ready for transportation. Such
briquettes are an excellent fuel for residence use in fire-
places and stoves, do not corrode, and leave very little ashes
and soot. The cleanliness, rapid ignition, intense heat and
odorless combustion make them a fuel preferable to the best
wood. They are also the most convenient fuel for power
house use in saw-mills and in logging locomotives, replacing
coal or sawdust, which latter would take considerable space.
They are also very convenient as a kindling material. The
briquettes are of oval form, to facilitate ventilation when
piled up.

Presses are built with a capacity of 24 briquettes a
minute, giving 14,400 briquettes in ten hours, each briquette
weighing about half a pound, which would be equivalent to a

Volume 24

daily output of 3.6 tons. The power required for the dneff
and this press amounts to about sixteen horse-pOWF:f: P
other press has a capacity of nine tons a day, requlﬂng
horse-power for the machine. 1 i
Use for Dry Distillation.—A very attractive process
charring of sawdust and subjecting it to a process o ) is
distillation. The remaining charred material (chal'COalheat
then briquetted and yields a briquette of very high cos$
value, equivalent to the best anthracite coal. The Pfo
is practically the same as that used in the distil%atlon ‘
wood. The resulting by-products are an illuminating g t
which can be used to light up the mill, wood vinegaro
pyroligneous acid, wood spirits or methyl alcohol and W
tar. The wood tar can be subjected to further treatment
yields creosote, benzol, naphthalin, paraffin, etc. g
Sawdust has been used for the operation of 835 gled
ducers for power purposes, in which cases it can be hal
either in the loose form or in the form of briquettes:
Related to the briquetting of sawdust is the manu.facan
of artificial wood. This material is of great tenacity o
strength, does not decay and is less susceptible to the 9: il
of the atmosphere than is natural wood. All this.art The
wood can be sawed, planed and cut, but not split: 030"
manufacture of it has become quite an industry ab;fac-
Decorations for walls, ceilings and furniture are ma; Just

* tured from mixtures the essential part of which is s2

5 T
These ornaments rival carved work and are a gred ot

cheaper, replacing those made of zinc, papiermache an
ficial stone or cement.

Sawdust is the essential part of a stone-like mThe59
used for building purposes and also for paving blocks. 00
paving blocks are said to outlast the regular creosote
blocks. ¢his

Sawdust is pulverized and used instead of sand: i ot
state it can be colored, perfumed and used for many
poses, such as for sachet bags and the like. (ime

Miscellaneous Uses.—The writer remembers the cand
when this fine sawdust was used in offices instead' 0 state
and blotters. Its polishing qualities in the pulverlzed e
for gold and silverware are well known. Further, frof be
dust of colored wood, such as mahogany, etc., stains © il
made to be used in imitating other woods. With linse€ pest
one can make a filler. The material for this filler 1w g
obtained from the kind of wood on which it is to be e

€
Sawdust and shavings are used for packing gla?swaflst
porcelain and other ceramic articles. In this state '111 ob
be dry, so as not to have a detrimental effect, especid
ceramic goods. knowﬂ i
The use of sawdust for cleaning floors is too well of
to need mention; not so generally known is its prop€
preserving eggs. 0111‘i
Any person handling oily and painty tinwaré : aint
know that it is an excellent means for cleaning fre® and
from such tinware, rendering the vessels perfectly
clean. ¥4
Sawdust is used in the manufacture of insul.atlng 1iné
terial for steam boilers and Steam piping, and as in$

filler in fireless cookers, ice boxes, walls, etc. 50
T

ot
of
ed ef

It can be laid in cement floors instead of sand, fi
paP

ing these floors warmer and more porous. It 1S L
roofing material instead of sand, making roofing
lighter for transportation and so reducing cost. tion of

Charred sawdust is an excellent means for ﬁmae uit”
liquids and has disinfecting qualities, making it mofo brid‘
able for this purpose than ordinary charcoal. Added tcan be
it makes a more porous brick. Mixed with clay ! rovcd
used for the manufacture of filtering articles; this bas 3
to be an attractive process.
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n building walls
facture of cheap
the form of a

ats:r‘:d:st is used to absorb moisture 1
Wallpaper Xposed to water. In th.e manul:
e dust and artificial flowers it 1s u§ed in 5
leaniy . Other uses are for cementation 1t steel mil s,f 01:
ture ofg Purposes in the production of gas, 12 t.he manufac
for pick;é\lcmm carbide and carbonundum, and, in foundries,
ing.

IE)‘::;ZbOdy knows of its application in th e .
nasiur and explosives. [Further uses are for floors e
er,: f e .and riding schools, for the manufacture o
Sta e’s Or slippery streets in winter, and_ for b(—:ddlng'hl[1
saturatfed S,aWduSt improves soil mechamcally,. and, wtie
S0l ang Wlt.h stable manure, it also works chemlc.ally ond 5
morta; (fso lmproves it. Sawdust is also used 12 saw }:)t-
€ds, et X gt places) and in horticulture to protect'1 >

Valuah) ¥ With proper manipulation a good wood so1l,
€ In gardening, can be obtained. In the manufacturé

of 5o
2 i i is also
emploiei?r washing and cleaning PurPoses sawdust is al

¢ manufacture

Pap

out oerywpromiSing is the manufacture of sug?
fhoygh ada\fte woods; but these pr.ocesses a
ATge expe s.nced to be of .com'meraal' value
Y mat Oditures at the same time. Fmal_ly,
erial now used for a cheap production
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DISADVANTAGES OF CHEMICALLY PURE
WATER AS A BEVERAGE.

an
sawdust is the

of oxalic acid.

Wo e . f
Td comes of investigations carried on by 2 number 0

‘-"enc 0 ;
ter ash mava] surgeons into the use of chemically purfe War
L i i ou
Teaders, drink, which may be of interest to some O

T . .
angd © make water chemically pure it has to be distilled,
: a beverage re-

til continued use of distilled water 2s. i
1s fr € strength of the physical organism, because, W o
ge from all germs, it contains nothing. but ?xygthe
px.Ocesys ro‘fgen' The mineral salts are left behind durlﬁiyg =
. 25 disti i 1 are Té€a =
SPensah)e istillation, and the mineral salts

({3 2

A .
declares ‘l‘ong as life persists in the body
Weap g ’th the elimination of mineral salts g0€s

€ ' rapid demineralization of the orgam,sm. e
Such amlneralization, it is explained, 1eaves one’s SYS :uber-
| i me

Cular, State that the natural tendency is ' beco

It w rous €ases of
u as found th e were nume
bercu1 d that ther K > ach 2%,

°sis amon ilors
thi g the young sallo (gl
the nals was, after long investigation by the s‘;rg:?ater
T VY, attributed to the demineralization of the 5 :
bes he distiljeq water was used in the bel.ief that 1tﬁ\§3:
to Or the sailors, and the naval authoritlets.wel'e artl s
€ sy € every condition as healthy as possible- {“5 i
distiyy T8eons are studying the best means of'trea mgatten
®d water useq aboard the ships with mineral m

gty s+ions ‘are DOV
i 2 : onditions
1t is hel pure water is wanted, but as ocu R e
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1 these surgeons
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USES AND ABUSES OF WATER FILTRATION.

At the meeting of the New England Waterworks Associa-
tion, Mr. G. H. Pratt, chemist of the Rhode Island State
Board of Health, read an article on the above subject, an
abstract of which we give below.

In connection with the uses of filtration of water, the
author would first mention a few of the conditions which call
for such treatment. For many years a town or city may have
been using some water of comparatively good appearance as
a supply, when suddenly there appears an unusual amount
of typhoid fever among the people. Investigation demon-
strates that it is the water supply which is common to these
cases, and bacteriological tests prove that the water of the
stream is polluted. Further investigation shows that there
have been some cases of typhoid in a small village up-
stream, which has no sewage purification, and the excreta
from these cases has found its way into the water supply of
the down-stream neighbor.  This experience—such a com-
mon one in the case of cities and towns taking their supplies
from streams which have an increasing population on the
watershed—leads to a full appreciation of the need of purifi-
cation, and the resulting improvement in the supply with
attendant betterment of the health of the community serve
evidence of one use to which filtration is put.

Another city may be enjoying an exceptionally good
health record, especially as to typhoid fever, but the presence
of a large amount of organic matter, giving the water a high
color and a vegetable taste, causes criticism of the supply, -
and, regardless of analyses as to its sanitary purity, a large
number of citizens persist in the contention that the supply
is not what an up-to date city should be furnishing, until
finally it is decided to flter the water by mechanical filtra-
tion in order to get a water of better appearance. The
criticism above referred to immediately ceases, and the people
receive a practically colorless water with comparatively no
taste in place of the old familiar ‘‘organic brew.”” Thus
psthetic reasons may in many cases be sufficient cause for
filtration, and the resulting output certainly justifies its use
in these cases.

Similar to the above instance, the presence of different
algze may be the cause of disagreeable odors and tastes
which demand filtration by methods which, in such cases,
usually require aeration in conjunction with either double
slow sand filtration or r_nechanical filters.

Some cities or towns and numerous small private sup-
plies have been troubled, in cases where the supply is from
driven wells, by the presence of iron in the water. This iron
often exists in the lower state of oxidation or ferrous condi-
tion and upon contact with the air separates from the water
as a “‘brick dust” sediment. Such supplies as this can be
purified by methods involving aeration and oxidation of the
iron before filtration or in the case of smaller supplies this
has been successfully done by the use of a patented double
filter which utilizes sand and animal charcoal.

Many industrial processes, especially bleaching and dye-
ing, require water of good color, low in iron, and free from
turbidity. This requirement has resulted in the installation
of a large number of filter plants, and the use of filtration
for these purposes has been invaluable to numerous mills of
this and other countries.

A great many times fltration is resorted to largely, if
not entirely, to remove turbidity from the water. This is
true of many western waters.

Having thus brought out different conditions which call
for the use of filtration, the author will now cite certain con-
crete instances of illustrations which have been made for the
different reasons above mentioned, and will present results

as
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which will show the efficiency of such plants when properly
operated in improving the objectionable features which they
were primarily installed to remove.

As instances of purification of supplies which have at
times, prior to the use of filtration, been the cause of typhoid
fever,—or, in other words, as instances to illustrate filtration
for removal of bacterial pollution—we may cite Lawrence,
Mass., and Providence, R.I. The Merrimac River receives
sewage pollution at Lowell and at many other points above
Lawrence, and its average bacteriological condition during
1910, to cite one typical year, as received on to the filters,
was a total count of 9,100 bacteria per c.c., and the colon
bacillus, which is taken as evidence of the presence of sew-
age contamination, was present in all the samples examined
in 1 c.c. tests. The output from the plant (old filter) showed
only 57 bacteria per c.c. and the test for B. coli communis
was positive in only 8.3 per cent. of the samples examined in
1 c.c. tests. This shows a removal of gg.4 per cent. of the
bacteria and a very marked improvement of the conditions
as to the presence of B. coli communis. ;

The water supply of Providence is obtained from the
Pawtuxet River, and prior to the year 1906 was used without
filtration. During these years there were at least two typhoid
fever epidemics which were traceable directly to contamina-
tion of the drinking supply of the city. The first was in
1882 and the second in 1888, the latter epidemic being
caused by the fact that the attendants upon a case of typhoid
fever had considered the river a means of quick disposal of
" the fecal matter of the patient.

TABLE 1.
ProviDENCE WATER SUPPLY.
(1902—1905)
3 54 °-‘§ & &, .0.2,_; £
Intake oo ias 96 Slight to de- Considerable . 46 4,000
cided S35,
Tap in cit; ‘ Very slight to Slight ..... . 41 730 After reservoir system
RN # s‘l’{ght g' heie v and distribution
Per cent ¥
removal — Appreciable .. Appreciable .. 109 81.8
(1906—1911)
. s a
w g 2 £ . g
t 3 B B 0 fisahdp
i 5 BRI S
Intake ...... 144 Slight ....... Slight to con- 48 2,525 92
siderable ...
Tap in city... 144 None ........ None to very 28 60 1.7 After filtration,
sight ..ocve reservoir system
and distribution
Per cent ,re- Complete .... Almost com-
moval ..... — plete ...... 41.7 Q75—

Agitation for purification immediately followed this last
epidemic, but it was a number of years before the type of
filter could be settled; but finally, in 1902, the contract was
let for slow sand filters, and beginning with 1906 the city
was furnished with filtered water. The results were noted
at once, not so much from the standpoint of color—for as in
the case with this type of filtration only a comparatively
small per cent. of color is removed,—but by the freedom of
the water from turbidity and sediment and by a reduction in
the organic matter which had caused a marked vegetable
odor and taste. Besides the visible improvement in the sup-
ply, the analytical study of the conditions before and after
filtration showed the changes which were effected, and the
excellent sanitary condition of the supply.

As an indication of the work which these filters have per-
formed, I would present (Table I.) the following figures,
showing the average condition of the river as to appearance,
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color, and bacteria for four years from 19oz to 1905 ind“ﬂz
as shown by bi-monthly tests made by the Rhode Isl
State Board of Health, and for comparison similar figuré®’ A
samples taken from a tap in the city covering the 547
period. These figures show that during this period the =
tribution system and reservoir storage effected some P**

cation as shown by the slight improvement in the appeara?
a removal of 10.9 per cent. of color and 81.8 per cent:
bacteria. Tests for B. coli communis were not made bY *
board at this time.

Similar figures are also presented (Table I.) showidg W
average condition of the river for six years subsequent 0 *4
use of filtration covering the years 1go6 through 191% “0
similar figures from a tap in the city for comparison. 0
figures show a marked improvement in the appearance %%
water, a 41.7 per cent. of removal of color, as compared o
only 10.9 per cent. due to the reservoir system prior t0 fil ot
tion, which would indicate 30.8 per cent. due to the fi N‘
themselves, and show a removal of 97.5 per cent. of the ww
number of bacteria present. B. coli communis was fou?® 4
be present in 92.0 per cent. of the number of samples :te y
on the river, and in only 1.7 per cent. of those taken ot
city during the filtration period, these tests being on
samples.

. ool

In the preceding tables one sample has been Omlt;:ﬂn,
striking the bacterial averages for the tap in the city M
the six years of filtration because of the fact that © st

‘conditions which will be brought out later required &

of river water which affected that sample. The figures Pl
sented, therefore, are a true measure of the water of thebed,
during filtration, and show the good work which has =
accomplished in removing the bacterial pollution fro®

water.

The water supply in East Providence is taken fro®
Ten Mile River, which is a polluted stream receiving 5 )
from Attleboro, Mass. The condition of this river b Gt

such that in 1899, upon the recommendation of the “gpp

Board of Health, a mechanical filter plant was installed: 18
results have been highly satisfactory, showing a I ‘.’n he
from 8,160 bacteria per c.c. in the river to 33 per ¢ g’
effluent, or a removal of 99.6 per cent., and complete reﬂ:c of
of B. coli communis at all times. These analyses ?Veyat‘.
monthly samples taken the first eleven months of this a0t
In addition to this efficiency for bacterial removal, the the

at the same time reduced the color from 61 in the cas® e

raw water to 6 in the filtered water, or a removal of 9%

cent. s pe
From the above, it has been plainly shown what c:nipil'

accomplished by either slow sand filtration or M€

: jos
filtration in removing dangers from bacterial polluﬂ ﬁtﬂ"

water supplies, and it would seem to indicate V¢

choice between the two systems from the standpoin® ° of
movals effected, but with the advantage in fa ‘
mechanical filtration from the standpoint of re™ ot
color from water high in organic material. I will x;the?‘
tempt to go into a discussion of the relative merits © g i
two systems of purification, as that is not the su'bj_"ct dﬂ‘,
paper, but I will simply say that each system i5 & gl
under certain conditions, and local conditions show'® eth”d’
instances, assist in the selection of one or the other 1 ov"lI

As an instance to illustrate the use of filters fof Ie::tw'
of color, T would cite the case of the plant at East
R.I., where during 1911 the color in the raw water 2 p 2 17
74, and was reduced by the mechanical filters to 1% ¢ ol
moval of 85.1 per cent. This plant is an illustl‘at“:;:ﬁvaé
case where slow sand filters, while they would have per{ol"‘"a

a sanitary output, in a short time would have €*

yor
of
ovdl o
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troupy,
8i ¢ from algz present, and the output would not have

1v 5
Stilfnh:zs;a‘:tim_to the consumers because the water would
Colorlegg een highly colored instead of being practically
At as is the present condition.
Y"hich h:Ise‘zDOrt,. R.I., there is a mechanical filter plant
Ing bacteria;e en installed to serve 2 double purpose of remov:
is is i pollution and also to remove odf)rs due to alg-ae.
Volving i up to-date plant in every way, using 2 system in-
by ﬁltratioratlon’ coagulation, and sedimentatxon,.followed
Clorite ofnl.and then disinfection of the su-pply with h-szO-
oW, and th ime. '_fhe color of this water 18 comparatni'l y
€ Plant 1 s rt_?sultmg-. output is of good 'agp‘e.aranCe, w. ;n
eflueny ;o 15 being operated up to its possibilities, an L.L tf
iSe, . wargﬂy free from algz and odor troubles. 1'et
€re it j B e reduced as to bacterial count to a poin
S Practically sterile.

. Nex : _
Inst t passing to the question of concrete if

stances of

allat; ;
e p ::ons for the removal of iron, I would mention fhe
and f)4 ; 2 Marblehead, Mass., where by the use of aération

Tation through sand the color of the water is unproved

m 3
the ironnfsty appearance to a practically colorless water, and
1s reduced from 4.70 parts DPer million to .06 partss
jon has come

Or a

errt;r;noval of 8.7 per cent. One instalﬂ.at e
ahoye ré’f Personal observation where the particular appal;::l1 t“:
Using. san:;rmd to, which employs 2 double_cylmder 5 :n
"% parts and animal charcoal, showed 2 removal (.)hll'a ’

Mpany; to .1o parts, or 98.75 Per cent. removal, wit

I ¥ying improvement in the appearance of the water.

“R Connection with the use of filters in the purification of

Water £

or 1 2 4
toye T industrial purposes, I would say that 1 have bee
g hanical filters

ve belet,i1 a number of installations where mec e
®Perateq 5 installed of different types which, W e(;lft Lol
iveg oo €T proper supervision, turn out a product WhI¢
Comp,re satisfaction and shows purification iB every Way

m
II’ara«ble with the results above given.
i subject, namely, ‘the
attention to 2 number
ticism of the whole
where such abuses
rom nam-

eI; :);eiltlng the second part of mY
Of gy . ater filtration, I would call att
ey ﬁ?f abuse which might lead to €I
fave o, tration, but in citing these cas;s S
Curred, for obvious reasons I will refrain

lng.
the ; '
nstallations in most cases.

I s

iy Ilusthe case of slow sand filtration, 0n€ W
“hicy we to attempt to purify a water high in
UDsett; ould result in clogging of the beds an
"8 of operating conditions at the .:;Iant- L
°°nnec’t~ double slow sand Afiltration espect y S
State 1on  with agration, would qualify this P o
i 'Znt’ as agration and a pre-filter WO d put the water
; ; thre _it could be handled by t2
ion 4ng € akration followed by coagulatio ot
B To filtration by mechanical filters wou e . if
W g, Uble due to clogging of the beds, it would seem aand
filtr, i abusing the at times satisfactory method of' slow s1 i
Sang g, (© attempt to handle such 2 water by simple s

t’ation.

uld consider it
alge content
da general

c .
°“rse mn

method to us€ -it.ln
lored watel which

account of the un-

It w
Con emi:“ld also seem an abuse of this
Vo] Sulr:' with filtration of highly ©
satisfacto ject the method to criticism o7
Anot}:y appearance of the output:
tig er ah 3 : c
n 't abuse of this method in cOnR® il
Whic the filters is too quick changing of et P oper:tt I:hc;
Do, 2Ce t::i(:; to disturb the bacterial action g°“11'g; i::l stand-
Olng attendant poor results from 20 s y running

3t tog ilso attempting to overcrowd the gy X et with,
Which reg rates is a practice which i sometimes mlants.
Sults in diminution of the efficiency © s

tion with opera-
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A slow sand filtration plant which would handle a given
water satisfactorily might, as was the case in Providence, be
installed without covering the beds. Such an installation as
this in this section of the country is certainly an abuse of the
method, for the result invariably would be what was found
in Providence, that as soon as a hard winter struck the plant
the beds would become covered with ice and it would be im-
possible to get at the surface to clean without removal of the
cakes of ice. This condition occurred in Providence for a
short time during February, 1907, finally necessitating’ open-
ing the river gate, and the use of raw water for about two
weeks or so before the weather moderated and before the ice
could be removed. This experience resulted in steps immedi-
ately being taken to cover the beds, and this experience
should serve as a lesson against such open installations in
this section of the country.

In connection with slow sand plants, it is necessary 10
have competent help administering the plant, and one of the
easiest ways to abuse 2 plant is to put it into the hands of
inexperienced operators.

The above remark about labor in connection with plants
is especially true in the case of mechanical filters where the
supervision must be particularly close and where tests for
color and alkalinity must be made to regulate the doses of
chemicals used.

One of these plants which has come under my observa-
tion has operated for a number of years satisfactorily, turn-
ing out a water which had given entire satisfaction in con-
nection with work in a bleachery. When I was consulted
with regard to difficulties which were occurring, I found that
the only trouble was that the parties in charge did not have
an understanding of the question of alkalinity control of the
plant, and the residual alkalinity of the effluent had dropped
to a point where the water was passing the plant at times in
an acid condition, or at best with an extremely low alkalinity,
resulting in after-coagulation in the vats and throughout the
system. This condition had been caused by the fact that a
certain mill above them had been discharging a larger
amount of acid wastes in the river than at the time their
formula for operating was figured for them. Not knowing
how to vary the dose from time to time, they had stuck to
the old formula with the resulting poor work until corrective
measures were taken. The addition of alkalinity to the water
put the plant back into its former good condition.

At another installation concerning which I had been con-
sulted, I found another condition which was causing trouble.
The responsible man in charge of the plant for some reason
or other was assigned to night duty, and he was attempting
to make his control tests for color and alkalinity at night by
artificial light. This, of course, gave far from accurate re-
sults. Another trouble at this plant was that the one man
was expected to operate the flow of chemicals from the tanks
which were located in the pump house and at the same time
attend to washing the filters in a filter house which was lo-
cated about one;ei.ghth of a mile away. This spreading out
of the plant made it impossible for the lone operator to pro-
perly attend to the dosing, and the result was that the flow
of chemicals varied from time to time, with resulting poor
output from the plant. Here, too, I found trouble in connec-
tion with the dosing, for the formula they were using to
operate by had evidently been recommended without a know-
ledge of the water to be handled, and they too were operat-
ing with a too low residual alkalinity.

At another plant this same trouble as to a low residual
alkalinity was found to exist, and the output contained unde-
composed sulphate of alumina. Investigation showed that
this operator was using an indicator solution many times too
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strong, and the alkalinity tests which he was obtaining were
absolutely inaccurate. They also were not showing intelli-
gence with regard to the necessity of increasing the doses of
chemicals to meet varying conditions in the raw water. Cor-
rective measures, recommended by the State Board of Health,
and instruction of the operator, has resulted in this plant
turning out one of the best outputs in our state at the pre-
sent time.

At still another plant the biggest difficulty discovered
when troubles arose seemed to be with the application of the
chemicals, which in this plant required an extremely close
control on account of an influence on the color of the filtered
water as the residual alkalinity became too high. The en-
gineer who was employed when this plant started was a man
who had been for years pumping water out of the reservoic
under the old system, and he could not be made to realize
that careful supervision was necessary, and grossly neglect-
ed controlling the flow of the chemicals. These operating
troubles immediately ceased when a new, competent engineer
was put in charge of the plant.

The effect of an abnormal amount of organic matter or
algz in comparison with the color of the water sometimes
has resulted in an under dosing with coagulant, as this ad-
ditional amount of organic matter has seemed to prevent pro-
per coagulation with resulting incomplete removal of the
constituents which it was intended to remove, and the effluent
has contained alumina and abnormal amounts of color and
algz. Proper dosing in view of the above-mentioned condi-
tions has resulted in excellent work from this plant.

Another abuse is oftentimes attempting to operate a
plant, with every possibility for good results, by methods
which some men of limited experience may have used at some
other plant, meeting entirely different conditions. Such cases
have occurred under my observation, but have been capable
of adjustment when instructions have been given which had
in mind the type of plant and the raw water to be handled.

In connection with the operation of plants of the me-
chanical type, it is essential that the night man should be
one who can be depended upon to stay awake, as a nap for
an hour or two may result in throwing the whole operation
of the plant out of adjustment for several hours. I have had
my experience with this trouble. g

Having thus brought out the conditions which call for
filtration of water supplies and having shown the good re-
sults obtained with certain installations, I have also attempt-
ed to point out a number of ways in which filtration plants
are at times abused. One or more instances of abuse are
sometimes the only cases of filter plants coming to the atten-
tion of some people who immediately condemn the possi-
bilities of the whole proposition of water purification on this
meagre knowledge.

I would take this opportunity to warn you waterworks
men against such conclusions from knowledge of some plant
or plants which may not be doing all that has been claimed
for them. I would also particularly caution that you do not
take the cases of abuse which I have mentioned as indicative
of any lack of confidence on my part in the ability of plants
to purify water satisfactorily when the following essential
points have been observed: First, have the choice of the sys-
tem and the general outline and construction of the plant in
the hands of competent consulting engineers who are experts
in these matters; next, having obtained the plant properly
constructed and designed to handle the water to be filtered,
obtain the best possible men to oversee and run the plant
after instruction from competent specialists, and if trouble
occurs, call in advice to straighten out the difficulty instead

result that it does not corrode as rapidly as zinc, aP yj
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of experimenting blindly; and last, throughout the'wholc
operation of the plant bear in mind that you are han
efficient machine capable of results, and not an aU
affair which can be left to its own resources.

tomatic
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HOT GALVANIZING.

75 enttd
A new hot galvanizing process has recently been pat

by Professor Charles F. Burgess differing from other ;r:
vious processes in that it covers the use of an alloy of. o
and iron for coating iron or steel. The alloy is comp® s
of about gz per cent. of zinc and 8 per cent. of irom ot #
prepared in a powdered or granulated form. The
applied to the iron and steel in a similar manner t0 the
known process of sherardizing. s
Arthur D. Little, Inc., of Boston, who touch upo®

matter in their report as official chemists to the Am 1ot
Institute of Metals, say that it is claimed by the mveﬂwd
that the finished coat is dense and silver white in C°1_°t
electro-positive to iron, but less so than pure zinG wi

ot o
the same time protects the iron or steel equally W€

< I

CONDENSER TUBES.

. ant?d
A number of interesting papers have been pres”, i

before the British Institute of Metals, among which uw"
be mentioned “The Corrosion of Brass Condenser oudd
by Mr. Paul T. Bruhl. ‘This paper is the result of 2 08
study of this troublesome problem, and brings 08¢ ““ g
very interesting comnclusions arrived at by the autho™ IF'
this connection attention should be called,” says d
Woods, of the staff of Arthur D. Little, Inc., chemiS® o
engineers, of Boston, ‘‘to the proceedings and th.e

of the corrosion committee of the Institute, whi (v
opened -a year ago with a view to carrying out an €
and authentic research on the corrosion of brass a¥
The committee have decided to erect in Liverpﬁ?1 ashoﬂld
in which the conditions of marine condenser servic® onf,ist
be as closely imitated as possible. The plant is b
essentially of four cast-iron tubes, each fitted _W1 ub?®
plates to carry twelve condenser tubes, these iron o
representing four small independent condensers: mau
densers will be connected direct to the exhaust of zacuul“
engine, which in turn will drive a circulating
pump for circulating sea water through the co ¢
Each condemser will be fitted with the same kind ;o8
and the committee has decided for the first S€t ™. '
condenser shall be equipped with the so-called “Adm; meﬂt
mixture with a tube plate of naval brass, the ‘equ up?”
being carried out with the same extreme care inslstser W
by the “Admiralty” practice. The second conde? rubes
represent the best class of commercial practice; ﬂ::l Th
being 70-30 mixture and the plates of yellow M pe?
exact equipment of the other two condensers ba o feP"f:i
decided upon at the time of the committees progres

but they will be compositions representative of C‘;eﬁpe’ﬁ
practice. The results obtained from careful %y,
carried out in this way should be of the utmost

it should be possible to practically duplicate seﬁous O:;;,
ditions and at the same time to control the ¥2 n'ite.w
flicting conditions in such a way as to arrive at
founded conclusions

pté
pr0 ¢
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By A. E. Hadley, M.l.E.E.*

o [NOTE

Lim —The Victori
S‘:’;l;e§, s f}(’)‘:_mv‘;ctona Falls and Transvaal Company,
ingpylng Dower ines at the end of 1995, with the object of
Mr the concessio j’“‘h Africa and Rhodesia, and of acquir-
teis Hadley read ';a rights to develop the Victoria Falls.
,itn.tly before th paper on this power development work
ain, anq it is e Institution of Electrical Engineers, Great
2d.]. an abstract of this paper which we pubfish

elow
—Ed
to the Rand was to

from the Victotia
m generating
me associated

Ul’lder ol

given ptiilorlglnal proposal a supply

i m'ly b}r transmitting power

Stationg loc iles distant, and partly by stea
ated on the reef. The author beca

erpan.

Fig, 1

—Exteri
erior of Cenerating Station at Simm

V'ith
the
Orjg: com i
D;lglnal DrOppany shortly after its formation, and after 1tS
an tq s,upplosa1 had been modified throus
y part of the requirements O

Doy,
r from the Falls,

h giving up the
¢ the Rand with

Fig: 2.-—-Turbo-ceno

arj € gr
th:e ; rOl‘:a; demand for power On the Witwatersrand has
in - mif the extraordinarily successful development ©
R°1:i8 > Dow es on the reef, which, although only discovered
\.‘urth DTOSIuCC 33 per cent. of the world’s output of
er, it is estimated by the leaders © the gold-
d Transvaal

*
pO Man b
W agi ]
er ¢ ng Director of the Victoria Falls ar

OMpany, !

rator of 12,000 k.v.a.
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mining industry that th < aisi :

pmg’}ess S e tcd IZOW;;;\r:fh(r:ils;ng gold will still be in
urning for a moment to the hi;tory of electri
s _ ctric
?-Ina ltsllxi3 I;aenrti, t:;tl efef»iv (:etalls wx.ll be of interest. Siemenzo::;
e és to obtain a concession in 1804, and
e o i entral Elfect:ic Works, Limited, in ,1895
e e aggregating 3,200 kw. capacity in 1906’
nothe ession was obtained by the Simmer & d
mine in 1897, f.rom \thch the General Electric Pow éaCk
pany was estblished in 1906 with plant havin Sl g
2,500 kw: }n 1905 Messrs. Lewis & Marks ia_caP?.CltY_ i
the p0551b.111'ty of supplying the Rand from’ tha\.nng i
at Vereeniging, 35 miles south, commenced lflr' CPal-ﬁeldS
leaves f?r a pole line, while certain Eumpeano har oy 142
com}’);lmes §ent .out representatives to report onﬂtlsnufacturmg
Ist pply companies in 1g9o7, and purch e
Vereen%gmg wayleaves from Messrs. Lewis & II)VIIC axed foe
S?me time entering into an agreement with ;\rks’ b 2
nght‘ to establish a power station at Vereenigi i o
pending the installation of modern plant ali;ng.] o I9-07'
4,000 kw. was given from the existing st,eam e ‘y totalhlng
had been purchased. stasigns giicy
As soon as it was appreciate
was available the mining groupsdetnhtztrcii citr‘liipcgzzver sup1?lv
the cqmpany, and the demands for power have sin Y?Cts i
so quickly that it has throughout been the greatec etlcl;‘cre%ed
for the company to raise capital and install ls lchlty
enough to satisfy the demand. Pt TRt
In 1908 the largest group o i i

by the Ra'nd Mines, Limited? aIfdml\lllneesss’r:zl;l’cl'i:ta(:i:o;tlgued
pany, (:](?C]d(—?d to change over their mines to electric d s
In addition to the supply of electricity to this gmup1 of ::lnr:i

the conditions called for the supply of compressed air for

working the rock drills.
The peak load of the combined undertaking has reached

88,000 kw., and the sales average 1,350,000 units per d
These .ﬁgure_s include the sales of compressed air to 10 mi el
The air ufnts represent practically the same amounltnes.
energy as if these 10 mines had converted their com i
to electric drive and purchased electricity. When thep;zsrilzr:
e
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demands for power which have already been notified are met
by the plant now on order, the sales will reach 2,000,000
units daily. The monthly load factor, based on the hour of
maximum output, varies from 70 to 74 per cent,

The supply is furnished to all mining consumers at 2,100
volts and 525 volts. The necessary step-down transformers
and switchgear are provided by the power company, while
the consumer supplies the sub-station building and pays the
power company a sum equal to 2 per cent. of the power bill
to cover the losses in the step-down transformers.

The standard price in mining contracts covering not less
than 12 years is o0.525d. per unit, as long as the monthly
load-factor is above 70 per cent., the load-factor being based
on the hour of maximum consumption. This price is subject
to periodical revision depending upon the cost of production,
and further, a participation with the consumers in the profits
of the business after a due return has been paid on capital
is also provided for. In case of failure of supply the con-
sumers are entitled to a payment from the power company
of 7s. per hour for each 100-kw. put out of commission.

The introduction of these prices on the Rand has reduced
the cost of power to the mines by 40 per cent., and has re-
duced the cost of production of gold by an amount varying
from 6d. to 1s. per ton of ore milled. It has further resulted
in considerable saving of capital expenditure on plant,
which in the case of a new mine may amount to £100,000.

The area over which a power supply has to be given lies
within a strip about two miles broad and stretching’ 50 miles
from east to west. The total power used by the mines at the
present time is estimated at about 400,000 horse-power.

_DISCHAKGE PIPES FROM PUMPING
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Power plants aggregating nearly 180,000 kw. have been
installed in, or are under construction for, the stations enu-
merated in the table given at the end of this article. They
are set out in the order in which they were built.

At Robinson Central air station there are also six elec-
trically driven air compressors, each of 3,500-kw. capacity.

At all stations steam turbo-electric generating sets are
employed, and produce three-phase energy at 50 cycles. Step-
up transformers raise the generator pressure to 40,000, 20,000
or 10,000 volts, and their interposition gives additional
security to the machines against pressure rises. This

Volume 4

method, in which the generator voltage is optionali g;:
the further advantage of enabling the stators t0 be
structed with the bar winding having one bar per slot-
The main system of transmission is effected by meaﬂ;olo
40,000-volt overhead lines stretching practically the wterﬂ
length of the reef. At the present time, however, the We%, 6
extremity is working as a 20,000-volt distributio® s of
Where the load is most dense the transmission cons¥®
two rows of towers, each arranged to carry two C

jrcuits

Fig. 4.—Air Compressors at Robinson Gentral peef

J

Sl 4 b

The 40,000-volt transmission system is fed at B het?
Simmer Pan, Rosherville, and at Robinson Centr2» .

the supply from the Vereeniging station joins the ree 'linﬁ
addition to these distribution stations the transmissloilesw
pass through ‘two further distributing centres at Hure i
the east and Bantjes to the west. From these six polne vafi‘
tribution networks, laid out as ring mains, supply distfib“’
ous sub-stations on the mines. The three easter” h&d
tion stations supply the system through 10,000-vOlt © and?”
lines. The central portion of the area is served by o

ground 20,000-volt cable system.

s gh

The Vereeniging station is connected to the R'aﬂdtiz; at
80,000-volt line approximately 35 miles long, termlnaressﬂ"
the Robinson Central distribution station, where the pessﬂras
is transformed to either 40,000 or 20,000 volts, these P* egl"
being also coupled together through transformers 4
ing 16,000 k.v.a.

All transmission and distribution circuits, with uip!"d
ception of the long-distance 80,000-volt lines, areé om?
with the Merz-Price balanced relay system N
switch control, without which a reliable supply % ore &
main system could not have been given, and the msitatdl'
pensive radial type of network would have been neces rowc‘
This balanced relay system is also employed for thes g
tion of all transformers and for the large generawrt.tf’n?
pilot wires for operating this system on the 40,0007 a2
mission lines are combined with telephone circuits ,“:ribufiot:
covered cable suspended overhead, while on all 1.5 ed '9
networks (both overhead and underground) comb??

and telephone cables are laid underground. &yst
? Jephone %" qd
A special feature of the lay-out of the teleP ching g
is the arrangement whereby the control of all W ctor :1;1
the control and regulation of load, voltage, power he co?
other operating conditions, are in the hands © ;
department. 'lbl

o respO gt
One control engineer or load dispatcher 15
for all routine switching and linking carried out &
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nder the regu-
t his consent.
ing has been
trol room SO

On the electr:
ationg rllzc;nc.al System during his shift, and u
he loaq diwmhmg can be carried out withou
“arried oy¢ Sfjtcher, as soon as any Switch
at it sho\:vs eJUStS a large diagram in the COn
Sy very connection on the system-
“Onclygeq the contract with the Rand Mines,
v_llle Dam w‘;_slte. for the station was selected
Hon wiyy ;ho llc h is the largest lake on the Rand. This sta-
Dan't instane:ity have a capacity of. nearly 100,000 kw. of
ine rOOm‘W_iAlftef the new extensions aie completed the
e.Ere will he § 4 1_’3 450 feet long and 75 feet wide, and
'ght boilers ve right-angle boiler bays, each containing

The Coai The general lay-out is shown in Fig. 3
-storage arrangements are Very complete, the

Coa] bes
ﬂng di 5
00rs of ischarged from a height of 14 feet through the

Limited, was
at the Rosher-

Te ig
Ope
3ble et 0, as roofing is unnecessary
T atic conditions ’
he ;
cony
eyers, each capable of dealing with 4o tons of

cOal
DPer h
our -
o 3¢ fed v;.run in tunnels under the external coal store
%al pile ith coal by gravity through shoots from the
pt running practic-

abo
bo‘y continuo::ei These conveyers are ke
sly, allowing the internal coal bunkers in the

Uer h
Ous S
ii:ted over ‘\:hto be of small capacity. AR automatic tip 18
hen e bunkers, which: tips, the/ CORTEVER buckets

fallen below 2

the

coal i -
0 level i ARy, particular bunker has
0 l"mnel-s Weighing machines are installed in the con-
QVeyer buck’etasnd the coal is weighed as it passes in the

A hhe, -
;:;d and St};zSCkare. discharged from the rea
B trucks ont o the basement, where
thu age leagi out and attach them to a moto
8¢ ashes bng to the ash dump.- The questi
¥ suction is at present under cons

r of the stokers
natives push the
r-operated T0P€
on of removing
ideration.

g Diagram.

Th, Fig. 5.—Load Dispatcher
i e
bs‘lr o yd;lses of coal burnt at this and other Rand sta}tions
the Istrict (:)mal,l coal from the collieries in the Mlddel-
age Drod,u miles distant, mixed with a proportion of
Calorifi ced by the coal-cutters. The coal has an aver-
S lar value of about 11,000 B.th-U: per 1b.
oberCOa, anie &ercemage of ash, Viz., 18 to 25 Per cent. O
ing Hhed, Nece e high load factor at which the plant i3
i €COnom; ssitated a combination Of boiler, supe_rheater
eIle; t zGr. that would give the highest possible ef-
€ high cost of white labor, and the inefficiency

t. of
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of that of the native, also r i
; equired tha
mechanically operated. g 1
In view of these consi i
siderations, and the
5 ; great C
f:ogstructlonal work in South Africa, the injector syst‘::x: O:
induced flraught originally devised by Mr. Prat has b .
adopted 1n'all the power stations. The sy;stem h i
found to give the utmost satisfaction B e
In the lay-out emplo j .
yved, adjacent boil i
- ; er units ar -
rflected to a common ejector chimney, the top of whic}f icon
ect above the boiler-house floor. An electricall d§ %
rotary fan, capable of developing 75 h.p., bl owsycolcrlwe'n
D5y air

Fig. 6.—Double Tower Line at 80,000 Volts, and
Construction Camp, '

through the ejector situated in :

ing the mecessary suction in :E: c}ﬂ:l::: e};n;here};y produc-
about 1 inch is usually employed. g a draught of

With this arrangement gr o Lt
Pouse is. Obt.ained, and by theguzaetofﬂ:!:g;ﬁ;tgo_ 51}1:3 tl:ie boiler
in the air pipe rfegulating the pressure of the air 'f::' Eamper
?f the boiler unit can be easily regulated to suitJﬂ;l the iiutY
i o load. The plant is absolutely smokeless Ctliiat-ml?s
dlﬂif:ult by looking at the ejector chimneys fro » @nd it 18
station to tell which boilers are at work m outside the
The boile'r unit selected is the Babcock & Wil :

type, fitted with chain-grate stokers, each havin cox marine
superheater and economizer. The boilers aregaan lntegr'a]
two TOWS in each boiler house, with a central alnl;ilranged in
firing floor. Each boiler has a rated capacity of : ommon
of steam per hour at a pressure of 220 lb. with a tex::; ,000 1b.
of feed water of 100 deg. Fahr., an b st of rP<:1!:at_ur<=,
000 1b. of steam without undue forcing. The heZtio e
face of the boiler is 5,520 square feet, of the su “;‘1 sur-
1,720 Square feet, and of the economizer 2,200 s ul;el’ efater
A 51.x-hour test on one of the boiler units éave z:.1 a reb.eet_
efficiency of boiler, superheater, and economizer ofogz 1;::1

38,

cent.
The turbine room at present contains five turbo-genera

tors each.of 12,000 k.v.a. (Fig. 2) and six steam compr

each having an input of 3,500 kw.; three more steal;neswr$
preS.SOIS each taking 7,030 kw. are also being installed C;I;.
turbm.es are of the A.E.G.-Curtis horizontal type h e
one l.ng'h-pressure wheel with three rims of blades ’Thavmg
‘mxssmn pressure at the intake nozzles is brought c.iown : s
220 1b. at a temperature of 300°—350° C. to about 20 1b e
a superlfeat of about 20° C. In the low-pressure port: ki
the turbine, the steam is expanded through 12 stages lano:;
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hand and motor regulation of the speed are arranged for.
The total weight of a 12,000-k:v.a. turbine set, including
condenser and pumps, is 370 tons.

The stators of each of the six-pole generators are bar
wound, having one bar per slot. The machines running at
1,000 r.p.m. produce 50-cycle three-phase energy at 5,000
volts, which is stepped up to either 10,000, 20,000, OI 40,000
volts, by transformers directly connected with the stator
terminals.

The rotor coils are lined with metal casings before beinyg
attached to the rotor by dovetailed grooves and wedges. The
rotor carries a ventilating fan at each end. The frequent
dust storms in South Africa charge the air with heavy par-
ticles which might prove dangerous in the ventilation of the
machines, consequently each machine is provided with an air
filter having an effective surface of fireproof cloth of 8,000
Each turbine set is provided with a direct-

square feet.
supply is also available from

driven exciter, while a stand-by
a motor-generator and battery.

The condensers have a cooling surface of 17,750 square
each set has a centrifugal circulating pump of about
663,000 gallons per hour capacity, and a centrifugal air
pump, both connected on one shaft and driven direct by a
steam turbine. The exhaust from the auxiliary turbine is
taken to the middle stage of the main turbine, where the re-
maining energy in the steam is utilized down to the vacuum
of the condenser.

The water for the condensers and compressor jackets is
taken from the lake through a channel excavated along the
front of the station, and is discharged into a second canal
placed alongside the intake; this canal delivers the warm
water to the lake at a point as far from the intake as pos-
sible. Under normal conditions of water levels the intake
water flows by gravity into the service canal, but in order to
deal with periods when the water in the lake may be low, a
pumping station has been erected half-way along the dam
wall at the deepest part of the lake.

The boiler feed pumps are of the ‘turbine-driven centri-
fugal type, and are installed in the turbine room. With the
exception of certain electrically-driven bearing-cooling pumps,
all auxiliaries are turbine-driven. :

feet;

The generator transformers are connected by cables to
their corresponding generators, and are each of 12,500-k.v.a.
capacity. Where larger transformers have been required, as
for the last two sets at Vereeniging, two transformers for
each machine have been installed. The transformers at
Rosherville are of the shell type and water-cooled, the wind-
ings nearest the terminals being specially insulated to with-
stand between adjacent turns a pressure of 25,000 volts for
five minutes. A test pressure of 160,000 volts was applied
to the whole of the windings. The weight of each trans-
former complete without oil, is 50 tons; the oil itself weighs
21 tons.

The steam turbo-compressors at Rosherville are similar
to the motor-driven compressors at Robinson Central, and
are each designed to deal with 22,000 cubic feet of free air
per minute with an outlet pressure of 9 atmospheres (abso-
lute). The power required on the shaft is, roughly, 3,500
kw. In the case of electrically driven sets at Robinson Cen-
tral each unit is divided into two halves on separate shafts,
each motor having a capacity of about 2,000 k.v.a., and be-
ing designed to operate at full load at a leading power factor
of 85 per cent. The sets run at 3,000 r.p.m. The steam-
driven compressors are arranged in two sections on the same
shaft with an intercooler between them. The cooling water
required for the jackets of the compressor and intercooler

Volume #

amounts to about 40,000 gallons per hour. The air I
the compressor at a temperature of about 70 deg. C. .
Between the compressor and the pipe line an 3"””“;
non-return valve is fitted, which allows a compressor a
out to atmosphere when its pressure falls below that
air system. :
By the use of the rotary compressors the aif ent w
the pipe system is kept entirely free from oil and oth®
purities liable to be introduced into the air system W& i
ton compressors are employed. The speed regulatio? E e
steam turbo-compressors is automatically controlled
pressure in the air pipes. The regulation of the elect” b
driven compressors at Robinson ‘Central is effe eco!"
throttling the intake. The weight of a turbine-drive?
pressor, condenser, and pumps is 180 tons.

t:f‘ »

The switchgear is laid out in a building at the Southe";

end of the station, and the step-up transformers <
cubicles arranged along the outer side of the swWitc%? Ly
The last-mentioned is constructed with four floors: = guf
per floor contains the lightning-arrester gear, the thi dlt"i]
the bus-bars, the second floor the 40,000 and 20,007 v,;yf
switches, whilst the lower floor is occupied with ¢

Fig. 7.—Lightning Arresters, Etc., at End of 80,00

and. pipe passages. Duplicate bus-bars are insta-ued foritch"
the 40,000 .and 20,000-volt systems, the various oi wc; 1
being provided with knife selector switches to o
either bus-bar. The 40,000 and 20,000-volt syste®® a7 gpe
nected together through coupling transfofmers'witché
switches consist of three single-phase couple

operated from a remote-control board.

Since the Rosherville station came into €O
vice, troubles have been experienced owing t© fa i,nﬂl""
switches on short-circuit. When the Brakpan a% Sn i
pan stations were started to supply the 40,000—"0t “apaciﬁ
sion and also the 10,000-volt local lines, their total C‘he"’
was 24,000 kw., and no trouble was experienc® ddidop
short-circuit occurred on the system. When, by the &y
of Rosherville, the system grew to 60,000 am 79 ot
capacity, switch breakdowns occurred, conclusively, dul"’p
that no apparatus was available which could beé rélty shoﬂ'
to interrupt the immense rush of current occurring
circuit.

mme{d’les of

2t e
Some serious line interruptions have in th . 8 li";:;

caused by the wilful throwing of bare wires over
When this form of short-circuit has occurred near
station, apparatus has usually been lost. . gef?
int®
e a IOW tﬂsa

he Presgo”
COd regul hoft'
¢t on? ah"‘
gy it
me”do

Dynamos running at a high speed hav
reactance. The step-down transformers in t
were designed with a low reactance to give 8°
so that probably the total reactance in circui
circuit was about 7 or 8 per cent. The moment?
energy on short-circuit could therefore reach the
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No oil switch, as at

Pry .
ODortions of 500 o K
,000—700,000 KW.
h of power un-

pl‘eSen
t desi
a§si5ted. ‘f';;gngd, could interrupt this rus
Using thmug]i intensely hot gases formed by the arc, after
Cluse gy explo t he oil, come into contact with the air and
- sion, which . .
a switch failure’ , more often than not, 1S productive

Aboy :
andg, ex:cttllle time that this trouble became appare
Stations of Siy Fhe same difficulty was being experienced on
Was vigOrouS;mlar large output in America, and the problem
ed at Ni, y tackled over there. Many methods have been
Z?‘Pe g'enerflil ra, Chicago, and other places, and it has be-
1tiona] req ¥ recognized that it is necessary to insert ad-
Short. ctances in order to limit the rush of energy on
“tirely satigs In certain cases this precaution has proved
Mg the o] g actory. In others additional methods for assist-
ahzillg- the S“;;ch have been necessary; such as (1) section-
cimo“_nt of mac}?'m on to separate bus-bars and limiting the
trc‘“t; (2) the lnle ry that would be affected by one short-
. One openg ﬁp 4CINE °_f two switches in series! tlfﬂed S0
t Circuit peip rst and inserts a non-inductive resistance,
ee Use of 5 g g .actually broken by the second switch; (3)
1k S, One of Il):clal type of switch having two moving SYyS-
N bre which first introduces reactances and the other
Th aks the circuit. : .
: &g
i:? e :h;n :: ods have been tried on the Rand. The earth-
£ Uable, aq utral through a resistance has proved most
3lts 1o o Il?ore than go per cent. of the faults start 3s
tv: g o Vali:]' At Rosherville and Vereeniging reactances
D ¢en the ¢ e of about 6 per cent. have been installed be-
Tctice jg i’namo-s and the step-up transformers. The latest
Qireq for pg design both generators and transformers re-
wer service with large internal reactances.

REEAY 7 T
}ilf: o E;Z:Z:Emg ané at the Rand end of the 80,000-volt
ISt two Vere : (.)f switching have been installed. On the
on S€ries, op e § machines two switches are employed
tl.‘e last te introducing a non-inductive resistance;
o Serv:::; machines, both of which have .not }.'et b?en
; This’ a‘tWO-.movement reactance sw-mtch is being
ch, bustw.ltCh 15_C0nstructed on the 11!}65 of an oil-
tactt ¢ final bre kls provided with a second pair oif contacts
erms. Introdyces at . The separation of the first P21 of con-
contlnal bushin v_vo _reaCtances placed centrally oné on .ea
acts fina) g inside the oil tank, and the second Pair of
in -\t som Y breaks the circuit.
n-orde e early date the system will alse be sectionalized

L 10 ¢ : i
. educe the rush of power oD short-circuit, and in
can be inserted

not economical

nt on the

Circ-uit'

SO r
cen S;i‘;;anc(?s of relatively large value
€Parate adx.ls in those cases where it is
jacent sections permanently:
ng with enormous
¢ difficult that has
in America.

Thi

T s
b:it:s 9 Kﬁinﬁ of switchgear for deali
Ity SiCountereq as proved one of the m0S
Stang (et fyet eb so far on the Rand and als0
theg Ardizeq Wh'een finally solved, nor have
On - €XCeption lllc h are capable of dealing un2
to ts Itchgeq, : y Severe service conditions. *
diStribut-pply not only to the central stations,
" sub.gt lon stations, and in a less degree to th
ations.

h
Co € electr;
. trical supply at 2,000 VOIS

Blages oIS’ E
wiattlo S, whillr;mlses is effected from S
are built by the consumers but are equipped

(B SWitc

nelg' . -?-ﬁea' and transformers bY the power company-
fr:t o t}?re are 6o of these consumers’ sub-stations con-
% e system, and their indivi

Ss 10’000
%k-v_a_ k.va, to 2,000 k.v.2. th

and 550 volts to the
tep-down transformer

. They give a generous subp
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The standard sizes of consumers’ transformers a
500 and 250 .k.v.a., designed with the primary windr'e e
ranged for eltl.ier 20,000 Or 10,000 Volts. A temperat::‘gs i
of 4o deg. C is allowed above an air temperature of ?dnse
C. The windings near the outgoing terminals will :tam;g.
pres_sure Qf 1‘5,000 volts between adjacent turns. The hi -
tension windings are tested to the secondary v;rindine o
core with a pressure of 40,000 volts, and the insulat " a'nd
60,000 vol.ts. The transformers have been sup ‘;;'de?’h
Messrs. Slem'ens, the Allgemeine Elektricitits G p11e 4
and the Westinghouse Company. i
The transformers are ex i i
r?ducing tl{e cost of transport zzx(‘itec?ispﬁelrllzciln wm?tl?ﬂi) e
sity of.drymg out after erection. In ordergtoWl 11 e
Fxpanswn and contraction of the oil each tra af i o
is connected with a second smaller tank fixed . O;mer o
the sub—station. This expansion tank is fitted Of}t; i wall_ ]
ve:nt-plpe, so that only a small surface of oirv3 ‘a i
with the air, and by this means sludging is prevlesntl:dcogtaclz
g 4 Bad
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Fig. 8.—Section of Standard Type of Consumers’
Sub-station.

sub-station chamber has a short stack, which ind

natural draught and provides effectual ve’ntilation d ];CCS g
bus-bars are provided for each voltage. The hiéh-t Ou‘ble
?nd .low-tensmn switchgear in each sub-station is arremmm
in different .cl.lambers with a central operating passa angbe‘:1
tween containing no ¢“live’” material. The f‘live” chagr:b &
are locked, and stringent regulations as to the possessi g
the ke}ts ensure that no unauthorized person can obta‘i‘::n v
in n'o case is one man allowed to enter alone. Talf-
total capacity of the transformers in operation in;:lud' x
generator transformers and coupling transform,ers is o)
usually large, amounting at the present time to, o
k.v.a.; but this will be increased to 508,600 k.v.a. wl:es:’::z
ered and on order are brought into com-

cess;

transformers deliv
mission.
d'{‘he‘company realize the importance of welfare work
and its influence on the conditions of the life of the staff
ort to recreation and sport, and

facilitate in every way the promotion of social intercourse

among all classes of the employees.
Some 60 residences and
quarters have been built b
: ; ; y th
company at the various power stations, and at each staﬁo:
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a boarding house and recreation rooms are prow}ided. Gener-
ally speaking, the conditions of life compare very favorably
with those of an engineer on the mines. A fleet of 14 motor-
cars is maintained in constant service for the use of those
officers and engineers of the company whose duties necessi-
tate visiting the different parts of the system. A special de-
partment handles the entire transport of materials, and em-
ploys constantly two motor-lorries and 50 mules and horses.

Total capacity Steam-
Name of electric driven air Extensions
of generating Compressors in
station. plant installed. installed. progress.
Brakpan Two 3,000-kw. — —
sets
Simmerpan  Six 3,000-kw. — —
sets
Rosherville Five 10,000-kw. Six 3,500-kw. Three 7,000-kw.
sets machines steam-driven
air compressors
Vereeniging Four 10,000-kw. - —
sets
Extensions in — — Two 10,000-kw.
1013. sets
—— 114,000 kw. 21,000 kw. 41,000 kw.

Total capacity of plant installed and in progress, 176,000 kw.

—_———-————

ELEVATORS ON PACIFIC COAST

Prince Rupert is to make a bid for the wheat traffic that
will come to the Pacific coast from the prairie provinces.
Mr. J. E. Dalrymple, third vice-president of the Grand
Trunk Pacific, has announced to the board of trade of the
northern city, that an elevator with a capacity of ten mil-
lion bushels is to be erected on the townsite and that con-
struction will start shortly. This is really the first definite
announcement of the comstruction of big wheat elevator
on the Canadian Pacific coast, with the intention of looking
after the trade that is expected. There has been talk of
many in and'around Vancouver and New Westminster. Mr.
Dalrymple’s statement is definite, and shows that the Grand
Trunk Pacific will have some of the trade from Western Al-
berta when its line is completed. The Canadian Pacific
Railway at this point will also get busy when the time
comes, so it can be taken as gramted that elevators will be
erected in the meighborhood of Burrard Inlet in due course.
Officials of the railway have stated the traffic will be taken
care of when it arises, and maturally they will do what they
can to increase business.

A mumber of leading officers of the Great Northern and
Northern Pacific Railways have been on the coast during
the past week. A stated time is mow given when the North-
ern Pacific will have its own tracks into Vancouver, that is,
as far as Cloverdale on the south side of the Fraser River,
thence by Great Northern Rails into Vancouver. A joint de-
pot with the Great Northern is spoken of. There has also
been a slight hint that the Great Northern would link with
the Canadian Northern in a big depot at the head of False
Creek. The suggestion is reasonable, for if two depots are
erected they will be quite close together, and one large de-
pot would serve the purpose better. But, as one of the of-
ficials remarked, it is three years yet before filling in oper-
ations will be completed, so there is plenty of time to figure
out about the depot.
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SOME QUALIEICATIONS REQUIRED OF A
ENGINEER. .

By Prof. E. Brydone-Jack, B.A., C.E.*

The following extracts from an article in the Ma“;‘::
Engineer for March, 1913, will no doubt be read with int¢
especially by the younger men in the profession: o-d”

The opportunities opening up to young engineers t ﬁﬂd
are more numerous and varied than ever before. We
them taking up the business part of their profession as o
as the technical part and holding positions as map
superintendents, presidents, etc., of large corporations:

If the engineer is to take advantage of these OPI’°rt o
ties, how must he be prepared, what are the necessary 4
fications in order to attain success? =

Evidently knowledge of theory is not the only Q“al“fl;
tion required, knowledge of practice is not the only ¢ oﬂw
cation required. It is essential that the engineef ® ‘i
possess the knowledge of both theory and practicés
addition to these he must have character and judgment' J

Character and judgment are qualities which det
an engineer’s advancement just as much as and perhap? (10
than his technical knowledge. It is no uncommon sigh d
see men with an excellent knowledge of both theo™ gy
practice occupying subordinate positions, while thosé *
less knowledge but with more executive ability aré ar s
over them. 5

The engineer is measured and advanced aCCOfd?gyel
his efficiency. True efficiency can only be, obtaid! oot
combination of technical knowledge, character and ju08 “p
It is essential that the engineer should learn thoroug™?
fundamental principles upon which is based the p?“‘tho
branch of engineering which he is to follow, and o
should have the power to apply them intelligently 8% o35
rectly. He should be able to observe accurately a8 etW""
logically from premises gained by observation or © b
His character should be such that his word and hones* o
always be relied upon and that he should realize the eworld
principles which should govern a man’s acts in this 0%
and which should regulate his conduct towards his £
men. 7 d d"

His judgment should in all cases be unbiased 2 500"
pend entirely upon the facts presented. This implies
ing power and ability to reach logical conclusions: P
umniled l?pe,r

ngi?
1 jon¢t®

These qualifications may perhaps be best s
the ‘Specifications for a Good Engineer’ in Chief ;
Starling’s report to the Mississippi Levee Commis$
which are as follows: oberr

“A good engineer must be of inflexible integrity’ s'udi‘
truthful, accurate, resolute, discreet, of cool and sO¥™ 0
ment, must have command of his temper, must hav® cos that
to resist and repel attempts at intimidation, 2 ﬁfﬂ,’neso !
is proof against solicitation, flattery or improper bias e
kind, must take an interest in his work, must be ener 1 g5
quick to decide, prompt to act, must be fair and impart; aﬂd
a judge on the bench, must have experience in hiS v d
in dealing with men, which implies some maturity of ¥ e
must have business habits and knowledge of account eqcfl'
who combine these qualities are not to be PiCke-d upin de
day. Still, they can be found. But they are 'Ere.aﬂ? cath®
mand, and when found, they are worth their Pric®’ i
they are beyond price, and their value cannot be © 1
in dollars.”

S 1tob?
* Professor Civil Engineering, University of Mar!
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THE METER AS A FACTOR IN ELIMINATION
OF WATER WASTE.

Within the past few years a phase of municipal
engineering that has attracted more than passing interest
is that which has to do with the control of public water
supply for domestic purposes. In some cases munici-
palities are supplied by private companies, while in
others the system is controlled by the municipality and
run as one of its branches of the administration. In
either case the problem of supplying the water to each
individual on an equitable and fair basis is a very real
one, and it would seem that the only satisfactory solution
of the problem is the adoption of the meter system.

The waste of water that goes on in many muni-
cipalities in many cases is appalling, and in some in-
stances positively criminal. Statistics show that the
amount of water wasted during the winter months with
the sole object of preventing freezing of pipes is equal
to six gallons per day per capita for the entire ye.;lr
While this waste is allowed to continue it most eoffec.
tively prevents the enlargement of works and the ar,t:ach-
ment of new sources of supply at great cost, for almost
all statistics show that could the waste of public watér
be brought down to its minimum, the question of an
adequate supply dependent upon enlarged uses and the
increase of population would practically be adjusted.

While there have been many arguments against the
more general introduction of the meter system, such as
references to the unlimited supply of water and its effect
upon health, etc., it is a fact that the meter system
stands to-day an unqualified success and the only logical
solution of this very vexed question. .

Looked at from the viewpoint of economics the use-
fulness of the water meter is unquestioned. Its value in
this direction has been demonstrated time and time again.
On the other hand, there are some cities in which influ-
ences are constantly at work looking to the prevention
of their introduction. This will probably always be the
case, but.the fact remains that the only sensible way to
check this enormous waste is by the introduction of the

water meter.
— -

THE ENGINEER AND HIS READING.

While, perhaps, the engineer is not more negligent
about what he reads regarding what is going on in his
profession than many other classes, the fact remains that
too many engineers leave our universities with the
impression that while at university it was proper he
should read, and read much, when he gets out into the
field it is work that is called for.

In this day of rapid changes the realm of engineering

is no exception, and it behooves the technically trained

man to see to it that he does not neglect the opportunities
which are afforded him of securing information generally
covering the latest practice in all branches of engineering,
and particularly the one in which he is most interested.
In fact, he is likely to be a better engineer if some of
his time is given over to the study of other phases of
engineering than the one in which he is specifically in-
terested at the moment.

In order to keep himself posted concerning develop-
ments going on in engineering practice, he should most
assuredly, in addition to relying on his tht-books, spend
some time in reading the current technical papers. He
chould come to realize the importance of knowing what
the man is doing who is engaged in the same class of
work as himself ; in other words, he must modernize his
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practice; be aware of the progress his profession is
making, if he is to be in a position to adopt new ideas
and new processes and apply them in his own daily work.
He will get such service by a careful reading of the
leading technical journals covering the profession of en-
gineering. While a man may succeed, and succeed to a
very unusual degree as an engineer without the help
which the technical press can afford him, it is fair to
assume, other things being equal, that the man who is
posted in relation to his work, due to a careful study of
technical journals, which show him how the other man
is attacking and accomplishing certain results, will make
an even greater success.

It is particularly important that the younger en-
gineer just beginning his career make it a practice to
read such papers as most adequately cover the particular
branch of engineering he is to specialize in, and, where
necessary, make a practice of clipping those articles
which are of particular interest to him, and which are
likely to prove of value in the days which are to come,
and which will doubtless have a direct bearing upon
his work.

— e@weo ———

THE WATERWORKS OF CANADA.

Through the courtesy of the Commission of Con-
servation we have received a copy of a report compiled
by Leo. G. Denis, Hydro-Electric engineer of the Com-
mission of Conservation, in which is given a very large
amount of valuable data covering the waterworks sys-
tems now in existence throughout the Dominion of Can-
" ada. The report includes detailed information concerning
something like 360 plants, as well as a table showing
the number of sewage disposal plants in Canada, which
information has been tabulated from data compiled by
the committee on sewage disposal of the Canadian
Society of Civil Engineers, 1911-1912. The information
relating to each waterworks is given under the name of
the city, town or village, it being arranged alphabetically
under each province, while the provinces are arranged
geographically from east to west. The information given
has been arranged in a very concise and convenient form,
and it is hoped that it will prove valuable to all who are
interested in water supply generally. Not only that, but
it will also help those directly connected with waterworks
systems to become better acquainted with conditions re-
lating to other plants than their own. The report con-
tains a number of valuable charts summarizing the infor-
mation gathered, and altogether is a very valuable
addition to the statistical literature covering this very
important phase of the civil engineer’s work.

— caw

EDITORIAL COMMENT.

A most interesting and valuable symposium on the
subject of expert advice comes to this office in the form
of a verbatim report of a discussion held at a meeting
of the American Institute of Consulting Engineers when
that subject was the topic. That the need of better and
more intelligent methods of securing expert evidenct is
called for is evident, and the subject is one that should
have great interest for the engineering profession. Those
interested may secure a copy of the brochure by address-
ing a letter to Eugene W. Stern, secretary American
Institute of Consulting Engineers, 101 Park Avenue,
New York.
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With the announcement from Ottawa this week t::;
tenders for the building of the first section of the w s
Canal will probably be called for toward the end'of
month, one is struck with the fact that Canada 18
and more being confronted with engineering projects o
a few years ago would have been considered Unhkws
The writer recalls being in the office a very few
ago of one of, if not perhaps the largest, engineering go
tractor in Great Britain, a man who was at the hed 10
a contracting organization whose activities ext"'ndke&
almost every part of the civilized world. He was
why it was he gave little or no attention to Cand :
a field of operation. He answered to the effect s
Canada was yet of insufficient importance to justity
giving it his attention owing to the absence of largé Pou
jects of an engineering nature. It is interesting ta o
that that particular firm, as well as two or threé o
in the same class, now have very aggressive org? ot
tions in Canada and are actively bidding for wor Lt
It is pleasant to record a fact such as this. eeﬂ”g
work means large responsibility. Our various engi®* 4o
schools throughout the Dominion will no doubt risé of
the occasion and see to it that the type of engineef tlarZ"{
out is equal to the challenge which this day © I
things in engineering in Canada gives him.

®* * % B

We beg to acknowledge the receipt of the first "ﬁ;
of the journal of the Regina Engineering SocietY'boﬁzﬁ
publication, as is stated in the introduction, gy bjecﬁ
the spirit and enterprise of the West having for 1t5 b
the welding of the engineers of the province into 2 o
which shall jealously uphold ‘the dignity of t saff
fession.” ””> To all this The Canadian Enginee’ ontl?
““Amen,” and hopes that the expectations of the et
men responsible for the birth of the Regina Eﬂg‘:d it
Society and those who are more actively connecte Jab
its work will realize their object, which is 2 ?nn' §
one. The journal contains a resumé of the beg! veﬂed
of this society, the first meeting of which was o ined”
on Tuesday, April 2nd, 1912, and at which fifty eng abo“t
were present. During the year there have beer, gicat
one dozen papers presented, the titles of which lghipﬂf
the broad scope in engineering which the men er;ety of
this society represents. We congratulate the socTy #f
its progress, and hope that it will in every sens€ . ¢t
word be successful. It is interesting to noté tﬂtaﬁo"
following papers have been promised for Pf“f;?del‘ﬁﬂ
before the society during the coming months: ;nd
Grades,” by E. W. Murray, B.A.Sc.; ‘‘Powe’ ressed
tensive Cultivation,”” by A. E. Eisenach; «“Com?
Air Water Supply,” by F. McArthur, B.Sc.; =0
Methods of Designing Streets,”” by J. R. Eucls'ovlc“'
Law of Contracts and Specifications,” by &
and “Power House Economy,” by J. A. Gibso™

—_——

On representations made by the
facturers’ Association as to the material'
be submitted, and that more time is requiré
and codify it to the best advantage, the Board ©
Commissioners has determined that the cOPS! ic
reciprocal demurrage and its suggested appl!
Canada, also what is known as the ‘‘Average
Plan, should stand until a special hearing *
the Central Station Building, Ottawa, Ont., OR
16th next. Boards of Trade interested may 5% .t
data from time to time as they desire, and e
cases entirely by written arguments.
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STOPPING PLANES IN REINFORCED
CONCRETE.*

—

By Edward J. Stead.}

rable experience
insufficient con-
f posi-

I

of retin?fﬁzzzrs to the writer, from conside

Sideration concrete construction, that 1nSt

tions of Stos -2 rule 'given to the determination O
Pping planes in this class of work.

Be
it is a::‘ni;nd Slabs.—In concreting beam and slab work,
of the und On. practice to fill up the beam forms to the level
Work, ¢, foeﬁ side of the slab; then, at a later stage of the
Uring the low over with the slab concreting separat.ely.
More op les g detval, the surface of exposed concrete receives
Doticeq tp s injury from dirt, etc., and it has frequently been
at the shear reinforcement gets flattened down and
.. Weaknesg 5 s result in' a plane
ig, 1. IS regards horizontal shearing on the line a.—-b
Planeg N t has further been observed that the 'stopplng
i ongitudie ,Slab concreting are often made ver.t1c>a1. over
In i3 nal centre lines of beams, as at c—d 12 Fig. 1.
i T-beani type of design the beams are in general calculated
Cessfy) COnSt; and, notwithstanding the fact that many Suc-
racts have been carried out in the manner indi-

Cateq
SHAIT 3
Dorary, joils submitted that it is undesirable to make tex
fully nts in the position shown. No matter how care-
hened, the homo-

e .
gelleity o urfaces are cleaned and rouUg
6 o, greatly desired cannot be secured.

taj
Dression\i in the full value of the area of €0
boye the 'ne" that portion of the beam Proper
eutral axis, together with the width
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out ;
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ncrete in com-
which lies
of the slab
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lane Over Beam Gentre, Resulting
Weakness in Slab.

in Probable

ded, as far as

be exclu
ce-

actin

& Wit

b it—stopping planes should :
the vertical reinfor

DraCt‘
u.le t;cia:le, fl'Om that area. UnleSS .
tlons' ar th? Peams maintain their intended shapes and posi-
e c°n: rigidly attached to the tensile reinforcement, and
: Ction Teted into the compression area, the resulting con-
; With abProaches that of 2 rectangular beam of flepth
considerab;he slab resting upon it, and the strength will be
Sy Y less than the designer intended.
R‘lst °Ccu:n atter of practical construction, stogping plane;
0 o in the somewhere in the concrete; and it is suggeste
ﬂnda f ea;ase of beams in one direction only—i.e., 0O ser;;
tab in o S—the better practice is tO cast the beam an
l:éd lineg I;e Operation, as shown in Fig: 2 in which tl‘ae dot-
¢ i alld\ & and h—j represent joint lines parallel with the
ital3 b no at.the centres of the slabs between them. There
¢ > Serious objection to the joint throU® .
ain reinforce-

n ri
ent, ¢ egl;ht angles to the direction of the m i
\ ars of which, being continuous over two or mo
I'Om . .
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beams, ensure full tensile strength being available. A tem-
porary face-boa.r@ would be necessary to keep a vertical face
of concrete to join up against on resuming. The upper part
of the slab being in compression, the action under loadin

will be simply pressure on the two concrete faces, and thg
shearing stress at the joint will be nil. ; 4
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Fig. 2.—Beams Running in One Direction Onl :
y—Beams
Slabs Cast as Units—Planes Midway Between Bmmsaml

In constructing larger floors where there are both main
and secondary beams, a somewhat similar method is desir
able. FOF the purpose of illustration, a floor has been as:
sumed as in Fig. 3, where the main beams, supported at in-
1t)ervals byhcolumns, run the short way of the building; and

etween the main beams i
el are the secondary beams, with a

Here tl'le main beams and column connections demand
special notice, and from theoretical considerations the con-
creting would be most advantageously carried out in ba
across the short way of the building, each bay comprisin =
main beam and portions of the attached secondary b o
and slabs, the joint lines being along the centre lineamsf
slabs and parallel to the main beams, as shown by the breosko
lines aT—a. Complete homogeneity would thus be assured ‘3:;
the main beams and the portions of the slab acting therewith
as a T-beam; there would be no break in the work or around
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Fig. 3.—Main Beams Wwith Column Supports; Second Beams
—Planes on Centre Lines of Slabs, Parallel to Main
Beams; also at Gentre of Middle Span.

the column heads; and so far as the secondary beams are
concerned, the stopping planes would be in the most suitable
positions—viz., at the centre of the span and at right angles
to the direction of the beam.
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Assuming, however, that the size of the building is such
that the volume of concrete in one bay, as indicated, is too
great to be put in without a break, it will be necessary, in
order to reduce the amount of work to be done in one opera-
tion, to make stopping planes through the main beams. The
first point then calling for notice is the necessity for avoid-
ing a break at the points of inflexion (which are at approxi-
mately a distance of one-fourth the span from the supports),
on account of the shearing action at such points. A stop-
ping plane could most advantageously be made at the centre
of the middle span—i.e., in the line b—b.

In no case should concreting be stopped in beams or
slabs where shearing stress is likely to be great, as at a point
near the supports or under a heavy concentrated load.

It is necessary to fix the whole of the reinforcement in
beams before concreting is commenced; but in the case of
slabs a common practice is to lay the bars down a few at a
time as the concreting proceeds. The adoption of the stop-
ping planes advocated above necessitates the fixing of the
slab bars in advance of the concreting—a decided gain as
regards accuracy of spacing and the ultimate strength of
the work.

Columns.—In general, stopping planes in columns pre-
sent no difficulty, as they are usually concreted for the full
height between floors at one operation. Even if this does
not occur, provided the concrete is temporarily left with a
horizontal surface, and kept clean and free from foreign
matter, no weakness is incurred, as the joint will be at right
angles to the pressure upon it.

Arches.—The stopping planes in concreting arches may
occur, according to the magnitude of the arch, either longi-
tudinally or transversely. In each case, both the upper and
lower reinforcements should be placed and fixed securely in
position prior to commencing concreting. Where possible,
a strip the full thickness of the arch should be concreted
from abutment to abutment in ‘one operation, the temporary
joint being made against a profile erected on the laggings,
in the case of longitudinal reinforcement only, or, in the
case of mesh reinforcement, by short boards set vertically
between the meshes, as shown in Fig. 4.
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Fig. 4.—Use of Temporary Board Facing in Longitudinal
Concreting of Arch.

In concreting sections of the arch transversely, the stop-
ping planes should be at right angles to the line of pressure,
or, for all practical purposes, perpendicular to the curve of
the arch at the point; and, where possible, it is preferable
to concrete a section the full width of the bridge at one
operation. The temporary joint in, this case will be made
against a straight shutter of such depth as to be a very easy
fit between the upper and lower reinforcement, such shutter
being slipped in from the ends and temporarily secured at
the proper angle. On recommencing, the shutter will be
drawn out, the face-boards fixed, and concreting proceeded
with. The formation of a stopping plane of this description
is shown in Fig. 5.

jons of

By careful consideration beforehand, the posit t0.

: ; d
stopping planes ought to be determined and then wor'e
Too much emphasis cannot be laid upon the necesst

\Jection to be concreted

\of one operatiors |
- /oo”p/.

reting an

Fig. 5.—Formation of Temporary Joint in conc
Arch Transversely.
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thoroughly cleaning, roughening, and laying thlck.gro o0
on all stopping plane surfaces when concreting 12
menced.
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TRADES UNIONISM FOR PROFESSION®

By A. B. Howes.

o

In the study of the history of commerce, trade and ﬂ::nof
facture we find that at an early period the advant?8 o
dividing labor into special and distinct branches was i
ed, and as civilization progressed the adoption of ﬂf !

ciple became one of its distinguishing features, a% (e 2
ways tended to its advancement. . . . In coursé 0 we
another’ 7

trades became separate and distinct from omne inct

find, on the part of the members of each trade, 3{1 th‘ir

ing tendency to unite for the purpose of controlli?

particular trade.

f the Word:
2

of > “ipe

Ym o

Although it is rather a contradictory use ©
we find that in the past unions among members
ticular profession were, in certain cases, recogniz"’d
Legislature, and were given statutory control over the

bers of that profession. . . . e
req’”

That registration is the outcome of moderZ ~.oqif
ments is abundantly shown by the action of the Colo™yd
requiring the registration of professions which i.n p
Country can be carried on by anyone, although 1% 1e gl
bability before many years have elapsed this wise ™
be general in Great Britain as well.

- 04!
To summarize, the advantages of reg’istra.tl"’n apP
t

be these:— e 9
The standardization of the qualification of mer
all events as regards a minimum qualification-

Powers of discipline over the members in f‘?gard ;ec"i”
professional conduct; powers which are especid yhe 1aW
where such conduct is not within the purview of t :
Sk professa

Regulation of fees paid to members of t
thes®

A closer union in the profession by reason of

principal advantages. i

il

b £ 92 o

A general uplifting of the tone and character Oaﬂizaﬂon

fession by reason of its recognized disciplinary o% Howtr’
A b )

[Extracts from an interesting paper whlch_ lgon-

recently read before Quantity Surveyors’ Associ?
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MAINTENANCE OF SHEET ASPHALT
PAVEMENTS.*

By Francis P. Smith, C.E.}

Th, .

€ maihproper maintenance of an asphalt pavement involves
Deces g it from time to time as are
der efficient

Seryj

e such repairs to
ce ray In order that it may continue to T€D
S a safe and smooth roadway or street.

nece::;iydeterioratioll which eventually renders th‘es
May he brgo ?mences_ as soon as the paV(‘ement is
L. Def adly classified under the following heads:—
2; Defects due to the wear and tear of traffic. ;
0sUre 0:Cts Cal_lsfid by the deterioration, tl'n'ough age an
B Dot the_ bituminous cementing material used.
ects in construction.

T
pav&m'::c- Deterioration.— Under traffic the surface of the
Particleg 1s abraded and gradually wears off and the mineral
Jroken, %posed on the top are more Or less crt}shed a:nd
'S plain] helfe these particles are large, this crushing action
¥ noticeable, but with the smaller particles of sand

tis

| Weatheird to detect it. Under heavy traffic and unfavorable

conditions, these crushed grains become active cen-
ot bound

€s o s
togﬂherdlsmtegration- The crushed particles are o
by the asphalt cement and are S0OR swept away-

he 1,

0 .
ul"istul-les thus made in the pavement serve t0 retain the
less € and the edges of the holes are eventually mor‘e.or
This condition

Tok,
reDI‘()duc en down, thus enlarging the hole.
m:d all over the surface tends to make it wear away
Effect o r;:. rapidly than would otherwise be the case. The
this action, which at first glance appears trival, has

Diso 3
fnce tha‘:e.ll established by years of investigation anc% experi-
that g, 1 has become axiomatic in the paving industry

the partic‘les

e 7
Qon]D°Sinheawler the traffic the finer must be
vemelltg' the mineral aggregate. In hot weather, when tl.le

Is plastic, the abrasion of the surface is much less

an in

C . o

Sesses old weather, when the pavement 1S hardhand p;’l:s
her the cau

on hor:;?cncauy no plasticity. In hot weat

Consiqe, ¢ shoes sometimes mark up the pavement t0 2 very
fraff able extent, but the subsequent action of vehicular
legs . Vears these marks out almost completely Neverthe-

e repairs
laid and

s 1n 1
ents, t]? Community unaccustomed to sheet asphalt pave
Wepy ;o APPearance of these caulk marks in a new paves
presaging 1ts

S a] i ;
*Pee v Ways regarded as an ominous ST

DaVEme:eStruction and failure.  -As.a;matiel of fact, if the
togp t, especially when newly laid, were not soft'enou'gh
fallible s181 that

these marks it w lmost in
lige e cement used Oiun] ditbiv:: tio hard and that the total
leng the Davement would be less than if & softef asphalt
Dl.eSSes ‘ad been used. Traffic on a pavement always o~
t and increases its density, and for this reason 2

°ld pavement will always mark UP less than a eV
d by the compara-

le is much greater
roller used 10 the
f this were not

Oy
€ar-
Ne ¥

Ny Th

ey nare Pressure per square inch exerte
;han t atrow tire of a heavily loaded vehic
in exerted by the heaviest steam

of :

the Case sheet asphalt pavements. Ever ! : 255-
ing % the kneading action produced bY narrow tires P

ways give greater

Eompr:::; times over the surface would al
5 ir On than could be obtained bY *
¢S of a steam roller.

Sbace aen the traffic is confined to 2 comparat%ve.ly narro}z

Je fOrcfl > IS always in the same direction, 2 distinct p‘;‘;e-
ent lace IS exerted on the pavement. Whenever the 'I:lera

" Inherent stability, due to 2% improper ™

*

+Ab:tr?Ct of lecture delivered at Columbia

Mical Engineer, New York City.

he action of the

UniversitY-

ticity and wears away wit
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aggregate or bitumen which is lacking in cementing value
from natural causes or the rotting action of gas or water, or
2 combination of these defects, very distinct waves or bumps
will be produced by the action of heavy trafficc. These waves
sometimes occur in recently laid pavements in which the
asphalt cement used was of the highest quality, but in such
cases will usually be confined to a few places. Investigation
will almost always show defective binder in these spots, or
too soft an asphalt cement, or too great a thickness of pave-
ment owing to an error in the grade of the concrete. A pav-
ing mixture, designed to have proper stability when laid two
inches thick, will often fail in this respect when laid four
inches thick, which is the explanation in the case last cited
Too soft an asphalt cement will also reduce the stability of
a pavement. Once these waves appear, they are aggravated
by traffic passing over them. The wheel of each vehicle
rises to the crest of the wave and then drops down with con-
siderable force into the adjacent depression. The plastic
pavement in this way is continually displaced at the low
spots and shoved up at the high spots until in many in-
stances the concrete will be exposed at the bottom of the
depression.  Similar depressions are produced by setting
manholes too high above the surrounding pavement. Vehiclés
drop off these high manhole covers onto the pavement and
soon pound it out of place. It is better to set all manholes
slightly below the grade established for the finished pave-
ment.

Waves are much less liable to appear in those portions
of the pavement which are subjected to cross traffic; i.e., in
which the traffic does not always move in the same direction.
This is usually the case at street intersections, and, if pro-
perly constructed, the pavement in these locations almost
always lasts longer than in any other part of the street. It
has been seriously suggested that in order to increase the
effective life of pavements, the direction of the traffic in the
afternoon should be the reverse of that in the morning,. but
the resulting confusion would probably more than offset the
gain from such a procedure. Car tracks in a street paved
with sheet asphalt may cause the pavement to deteriorate
very rapidly. Unless the rails are very heavy and laid on an
adequate foundation, they will vibrate excessively when cars
pass Over them. This is especially the case where tracks
designed for light city or town cars are subsequently called
upon to carry heavier cars or cars of the interurban type.
Not only will the vibration be excessive, but the rails will
frequently sink below the level of the pavement and leave
depressions where the water will collect. To prevent the
vibration from being communicated directly to the sheet
asphalt, Tows of paving blocks or bricks are frequently plac-
ed along the rails, although in many cases the sheet asphalt
is brought up directly to the rails. When the vibration is
excessive, the sheet asphalt pavement crumbles or cracks
in a very short time and leaves an opening for surface water
to enter between the wearing surface and the concrete foun-
dation, thus permitting the rotting action elsewhere describ-
ed to take place.

Effect of Ageing and Exposure.—All bituminous ma-
terials used in paving work deteriorate upon exposure to the
elements and to the rotting action of escaping gas, water

ighter oils contained in them gradu-

and street liquids. The li,
ally volatilize, thus hardening the remaining bitumen. As
the pavement loses its plas-

the hardening process goes Ol
h increased rapidity. Eventually

the bitumen loses its elasticity and the pavement cracks.
The edges of these cracks crumble away and the cracks be-
come sufficiently wide to be plainly felt by vehicles passing
over them. The bumping action previously described in
connection with waviness is produced and adds to the
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rapidity with which crumbling takes place. In order to
guard against this and prolong the effective life of the pave-
ment, the asphalt cement used in its construction is made as
soft as possible without rendering the pavement too mushy
when new. The extent to which this can be carried depends
upon the grading and character of the sand employed. With
a well-graded sharp sand and plenty of filler, a much softer
asphalt ‘cement can be used than with a poorly graded or
rounded sand. This is due to the greater inherent stability
of the former type of sand. It is obvious that a mineral ag-
gregate which when dry strongly resists displacement will
permit the use of a comparatively soft asphalt cement. Modezn
traffic conditions have in this particular respect come to the
aid of the pavement makers. Automobiles in their passage
over the pavement are continually dropping a certain amount
of oil on its surface which is very evenly distributed by the
large number of vehicles passing over it. This oil is gradually
absorbed by the pavement and thus softens the bitumen and
counteracts to a large extent the hardening action of time
upon it. This is very clearly shown in a certain pavement
in Chicago, which, prior to the passage of any considerable
number of automobiles over it, some five years ago was soO
hard and badly cracked as to have practically reached its
limit of usefulness. The street in question subsequently de-
veloped into an automobile centre with the result that the
pavement was softened up by the dropping of oil upon it to
such an extent that it is still giving satisfactory service.
Fifth Avenue, New York City, is a somewhat similar case.
Some asphalts are more easily rotted by water action
than are others. With such asphalts it is more than ever
necessary to make the pavement as dense as possible to pre-
vent the water from getting into it.
with all asphalts the wetter the climatic or other conditions,
the denser and richer in bitumen should the mixture be made.
The action of water upon a pavement may take place
from the surface downward or from the bottom upward. The

latter action is the more serious and the harder to wguard-

against. The top surface is always compressed to its maxi-
mum density by the action of traffic, and if it has sufficient
crown and grade to let the water run off and is kept clean
so that it will not be covered by a layer of wet mud for long
periods, but little deterioration will take place. Where water
is allowed to remain in the gutters, the rotting will frequently
be very rapid and this will be still more marked if, as in
some towns, the dirty wash water from houses is discharged
into the gutters. Too frequent washing of a pavement with
water at a high pressure is also bad, as the abrasive action
of such a jet is very considerable and acts in the same way
as the stream from a hydraulic nozzle. In a number of cases
water finds its way between the wearing surface of the pave-
ment and the concrete foundation. This may be due to the
geological formation of the subsoil strata (and it must be
remembered that concrete is not waterproof, especially the
type used for foundation work) or the water works its way
down between car tracks and the abutting pavement, or
through faulty gutter construction, etc. Under such condi-
- tions, it has little or no chance to evaporate or drain off and
attacks the pavement at its weakest point, i.e., where the
compression is the least. It gradually destroys the life of the
pitumen and renders it incapable of cementing the grains of
sand together. This action progresses upward through the
pavement and in some cases is not apparent until only a top
shell of good pavement remains. Depending upon the con-
ditions, this action usually manifests itself by a shoving and
waviness of the pavement at the point where the rotting has
taken place. Owing to the loss of the cementing power of
the bitumen, the stability of the pavement has been lowered
so that it can no longer withstand the shoving action of traf-

Generally speaking,-
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through ’:

fic previously described. If the pavement is cut pared

this point, the white sand grains will be plainly "‘;’e
and the whole mass can be readily disintegrated s
the fingers. As soon as the rotting action reaches ahﬂle

face, the pavement is quickly worn away by traffic an
is produced. gas
Gas leaks produce a very similar result and tl;:kase
sometimes travels a long distance from the point of 1
before it actually comes in contact with the Iiavement' .
Another cause for the deterioration of sheet as.presi-
pavement is lack of traffic. Pavements laid on outlying
dence streets and culs-de-sac with little or no traffics oral
much more quickly than if they were subjected to 2 e o 1D
traffic, which appears to be necessary to keep the i e
the pavement. This is probably due to the fact that thiy by
face is not in such cases kept at the maximum denst thus
the action of trafic and gradually becomes Dorous’to
facilitating the evaporation of the lighter oils and als® tin‘i
fact that the kneading action of traffic, like the co% K,
use of a rubber band, tends to keep the life, so t0 speat;ac_
the bitumen, and equalizes the stresses set up by cof
tion and expansion. oft
Defects in Construction.—These may perhaps b,ecxil;les
clearly understood by a general discussion of the pri?

) . an
involved and the correct way of carrying them out arisi”‘
incidentally calling attention to the particular defects

from marked departures from standard practice. o gtb
% J =% : tr
Unless the foundation is rigid and of sufficient & ished

to carry the weight of the traffic passing OVer the. nsatis'
pavement, no sheet asphalt wearing surface will glveatures.
factory service. Being plastic at all normal temper 1095
the wearing surface will not bridge over any depl";t wil
formed by the sinking or failure of the foundation datioﬂ'
sink with it. The principles governing good foul af
work and design need not be considered here except ¢he
that the sub-grade must be well rolled and compact€ ¢ and
first place and that good concrete of sufficient stren'gse

thickness should then be put in place and allowef1 Ly 50
fore any binder or wearing surface is put upon . B ¢ the
ing that the sub-grade has been properly rolled an first
concrete is of the proper thickness and qualitys ; f it is
point of importance is to see that it is laid to grade. cati®
too high in places, the thickness of the binder 2R 4
surface must be reduced in order that the surfac ade:
finished pavement may conform to the established . ur”
Any marked diminution in the thickness of the wearlnlife of
face will, under heavy traffic, considerably reduce eis Jai
the pavement. On the other hand, if the concreté ce wil‘l‘
00 low, the thickness of the binder and wearing S5 cior
have to be increased. Within limits, this is not 3 Ja e
able if the increased thickness is not carried to suc ise it
tent as to affect the stability of the pavement, othe as PC
will tend to roll and push out of shape under traffic; 8 ctic®
viously described. It is usually considered better f,ough
to leave the surface of the finished concrete someW ? o aﬂd'
in order that the binder may key into these depressﬁer the
still further resist the shoving action of traffic- A a oW’
concrete has been put in place, ample time shoul i ndi'_
ed for setting, and this will vary with the weathe” . st
tions. Concrete laid in freezing weather will appa}»eﬂ and
up when in reality it has frozen. When the hot bmlattet is
surface mixture are placed on frozen concrete, e aﬂd
thawed by the action of the heat and becomes mus
has not sufficient strength to support the weight © S Pl
roller. Under such circumstances it is impossid et i O
perly compress the hot mixture. In addition © g st
water set free by the thawing of the concrete 15
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the
"aix?;gsisn()f hot material and more or less of it remains en-
" the mass.
top I:fo Stth forms of construction, a binder isllaid dirt?ctly
a painte e although this is sometimes omxtte.d
blied gire consisting of asphalt dissolved in naphtha is
Wearing 1: ctly to the dry surface of the concrete and the
g that thlxture laid directly on this. It goes without say-
Cleap befOre surfac'e of the concrete should be dry and sw.ept
R mixtu: the binder is laid upon it. The binder consists
Tusher witlf 9 broken stone, preferably the run ‘of the
Yamete, exclau particles smaller than 1/10 of an'mch in
argest d.uded.and usually not exceeding 1% inches in
mly }; Imension, mixed with sufficient asphalt cement
8Tave] ig 5 d;d the Ifarticles together. Sometimes. sand oOf
Stone ophieq ed to this mixture to increase its density. Where
any g Y of the larger sizes is used without the addition of
Mixtyre p:r gravel, it is termed an open binder. The denser
dition OdeuCed by the use of better graded stone and the
Modery, sa.md or gravel is called close binder. The best
8ives , iractwe calls for the use of the tight binder as 1t
I oy buch firmer foundation for the wearing surface and
: DaSsage oe bquen up and loosened from the concrete by t}ne
Te, Ver it of the teams hauling the hot surface miX-
fine ::\dheef stone should be hard and clean; ie., free from
phat crlng particles of dust or dirt, in order that the
STegate ement may firmly adhere to it and the mineral ag-
mixing 'mus-t be heated to the proper temperature before
Colg . 't With the hot asphalt cement. Stone W
Whic i Amp will mot coat properly in the mixer and binder
Ibon ool can not be given sufficient compression
. <:ee Street. If the stone is too hot, it will burn the. as-
ang o TNt and harden it so that the binder will be brittle
b t‘ledclllt to compress. Sufficient asphalt cement should
Sregate to thoroughly coat each particle of the mineral ag-
ﬁciﬁntly an.d make a mass which, when rolled, will _be suf-
i c1:sthk}.’ to adhere to the concrete satisfactorily.
i Many ¢ binder properly made and laid will be superior
g u TeSpects to the mixtures which have been laid on 2
Ount :;ber of country highways and wi.11 carry a fair
e Serig traffic for a considerable time without suffering
$ Itletiull1 ’ d'amage' Poor binder will break 1 s
SUrface m.e S it can be kicked up, and the hauhng of the ho
{)ac it IXture. over it will damage it Very se.nouSIy. Sur-
Stadl ro]tz,i i on a binder of this kind which hazrzl‘:zﬁ
¥ and W-Iup might almost as well be lalfl on logse G
hel L‘not give satisfactory service un 6;11‘1 ok
£ 55ed " ity inder should, of course; be thorougri : o
n it La steam roller before laying the wearing SU
el C;u a'fk of compression will
“Vioyg ndation for the wearing
made Wy mentiOne.d’ binder which is
" cientlth too hard an asphalt cement OF
Somp Quantity of asphalt cement can not be pmperly
‘ »to . ::Ed into a dense, tough mass. In hauling the bmde.r
l;ha X eccfle;t Ov?r long distances or in Very cold we?ther,thlz
AUling e chilled below the danger POt During
»:fmal Process a certain amount of SurPlus asphalt cement

Taing off e stone=and accumulates on the .bOttom
ly rich portions be

hich is too

1., e o

{;ld 0 ir:! Or wagon, If these excessive D in the

artd T Co‘lrs:tre'et’ whiat s Caued e s iz)plies these

ape Naces will be produced. As the e I these
i Carrying an excess of asphalt cement.

Y Tmity 3 : t will be
bsorb ed to remain, the surplus asphalf, c'em;;;ced Ay
1t 15

! ed
llell1. Y the hot surface mixture when 1t ik
IS will make a soft spot in the finished pad i
3 r be displaced by traffic and eventually PrOCY
be €Dression ; hould, therefore,
Cu ion in the pavement. They S

out A
and replaced with normal binder-

Whe
'lloll:h will
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Before laying the surface mixture on the finished binder
course, the latter should be dry and swept clean of dirt;
otherwise the layer of wearing surface will not adhere pro-
perly to it. The principles governing the manufacture of a
suitable surface mixture are similar to those involved in the
binder course, except that owing to the heavier duty which
it is called upon to perform they are carried further. The
particles of the mineral aggregate must be sufficiently hard
and fine to carry the traffic without being fractured. They
must be of such a character that the asphalt cement will
firmly adhere to them and they must be so graded in size as
to produce a pavement of sufficient stability and density for
the purpose intended. The asphalt cement must be of the
proper consistency and the heating and mixing must be so
conducted as to produce the best possible mixture. When
delivered upon the street, the mixture should be of such a
temperature that it can be properly compressed and should '
be evenly spread by means of hot iron rakes. In many cases
the loads of hot surface mixture are dumped directly upon
the spot over which they are to be spread. This is bad
practice, as the men trample upon it while shovelling and
raking it and the rakes do mot thoroughly loosen wup this
trampled material when passing over and through it. Al-
though the mixture is raked to a uniform surface and ap-
parently even thickness before it is rolled, those portions
ave been trampled on before and during raking are

which h
really covered with a greater quantity of surface mixture
than those portions which have mot been trampled on and

which are covered wholly with what might be termed loose
or fluffy mixture. When the roller has completed its work
there will, therefore, be a slight unevenness in the finished
surface. Under light traffic this would make no appreciable
difference, but under very heavy traffic the slight pounding
action resulting from this condition would be detrimental
and lead to uneven wear of the pavement. Proper and
thorough compression of the finished mixture is very essen-.
tial as this produces a pavement which in its earliest stages
is fit to sustain the heaviest traffic. It is always question-
able whether portions which are very lacking in compression
will be ground out or eventually consolidated. Under un-
favorable conditions the chances are strongly in favor of
their being ground out. In those portions of the pavement
which are inaccessible to the roller, compression is effected
by the use of hot smoothers or tampers, or both. If pro-
perly handled, the desired results will be obtained, but if
used too hot, they will burn the pavement and cause it to
scale or grind out. Hot smoothers particularly are danger-
ous tools to put in the hands of incompetent or careless
workmen.

Extreme care should be taken to insure a proper union
between the surface laid on successive days. The first loads
laid in the morning at the termination of the previous day’s
work should be a little hotter than normal so that the hot
mixture may soften the cold edge of the pavement and bond
perfectly to it. The joint should be bevelled and freshly cut
away unless the rope joint or a similar method is employed.

The practice of painting the edge of the joint with hot
asphalt cement is not to be recommended, as, unless extreme
care is exercised, too much asphalt cement will be used and
that portion of the pavement will be too rich in bitumen and
consequently softer than the rest, which will result in wun-
ly shoving. Great care should be taken
not to have any hump or depression when the joint is made.

he chief defects and failures met with

A brief summary of t
in practice and the coutributimg" causes is given below.
Cracking.—Cracking of the concrete base—Hardening

of the asphalt cement through age—Use of too hard an as-
phalt cement—Use of an unsuitable asphalt cement—Too
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little bitumen in the surface mixture—Insufficient compres-
sion—Lack of traffic—Improperly constructed joints—Ex-
treme and sudden changes in temperature—Vibration of
street car rails.

Disintegration of Surface.—Defective base—Unsuitable
mineral aggregate—Insufficient bitumen in mixture—Insuf-
ficient compression—Use of too hard an asphalt cement—
Use of overheated mixture—Burning due to use of excessive-
ly hot smoothers—Action of water—Action of illuminating
gas.

Waviness.—Use of an unsuitable sand—Use of too soft
an asphalt cement—Unstable binder—Lack of stability in
mixture—Too great a thickness of mixture—Projecting
manholes—Action of water—Action of illuminating gas—
Uneven raking—Too much bitumen in mixture—Excessively
heavy traffic in one direction over a limited area.

Scaling.—Too coarse a mineral aggregate—T00 hard an
asphalt cement—Action of water—Accumulation of mud—
Too little bitumen—Excessively heavy traffic.

Repairing.—This should be carried on within a reason-
able time after defects first make their appearance. If this
is neglected, deterioration proceeds much more rapidly than
would otherwise be the case. Holes and depressions are in-
creased in size by the passage of vehicles over them and
water accumulates in them, accelerating disintegration.

Two distinct methods of repairing are in general use:
1, The pavement is cut out and removed down to the con-
crete and replaced with new binder and surface.

2, The upper portion of the surface is first heated by
suitable appliances and a thin layer of it removed by rakes
and shovels, Immediately thereafter and while the remain-
ing pavement is still warm, a comparatively thin layer of
new hot surface mixture is spread over it and raked and
compressed in the usual manner followed in the comstruction
of new pavements.

The first method is so simple that but little description
of it would appear to be necessary. The defective pavement
is cut up into pieces sufficiently small to facilitate its re-
moval and pried up with crowbars if necessary. The adja-
cent edges of the old pavement are trimmed up with an as-
phalt cutter and spagingly painted with hot asphalt cement
to insure a proper bond between the old and new portions.
Under favorable conditions and when the pavement being
repaired is not too old and hard, this painting with asphalt
cement may well be omitted. All loose debris is removed
down to the concrete and a new binder course and wearing
surface is then laid in exactly the same manner as when
constructing a new pavement. This method should always
be employed in filling up holes and depressions or wherever
the defective pavement is in such shape as to necessitate its
complete removal, as in the case of rotting from the bottom
upward and waviness, defective binder or foundation, etc.

The second, or surface heater method of repair, is con-
ducted as follows: The surface heater is placed over the de-
fective pavement and put in operation. Superheated steam,
hot air or flame is then brought in contact with the surface
and is allowed to remain there until the pavement has been
softened to the required depth, usually from 3 to 1 inch.
The heater is then withdrawn and placed on the next spot
to be repaired and the burned material completely removed.
The space thus left is immediately filled with new hot sur-
face mixture which is spread, raked and finished in the
usual manner. Care must be taken to completely remove all
burnt material down to such a depth that the new surface
after compression will be not less than ¥ inch in thick-
ness except in a véry limited mumber of cases. Skin patch-
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ing of less depth than this nas not proven satisfactory: P
order that repairs made by this method will give satlsold
tory service, it is essential that the remainder Of the
pavement which serves as a foundation should be S'O“n
in good condition and free from water rotting. It isill
plicable to the class of repairs rendered mecessary bywheﬂ
fective binder, or foundation, or water, or gas rotting: ~ .
it becomes necessary to re-surface, wholly or in part, s
ment which has become too hard through age to gug Sood
factory service, the surface heater method gives very
results and is much cheaper than a complete removal ¢ pot
old pavement down to the concrete. By applyitg k Z old
new surface mixture to the remaining portion Of e
pavement while the latter is still hot from the action © ok
heater, a satisfactory union between the old and .newo the
can readily be obtained, provided that the hardening gt i
old pavement has not been allowed to proceed so faf Cracdk®
is impossible to soften it by the application of heat. (his
may in most cases be more successfully repaired yl
method than is possible in any other way. The repall
cracks satisfactorily is a very difficult matter. 1f thef’:’ .
cut out and new material put in, this results in t eorigi”nl
tion of two joints approximately parallel to the 3, it
crack. If the pavement being repaired is old and har é eV
difficult to establish a good bond between the old a:s will
portions, and unless this is accomplished, two CraThis is
shortly appear where omly one existed befo.re- earance
especially the case where long cracks make their appse pad
at considerable intervals and in many instances the . of
better be left until they become sufficiently wide oF o550
ous to render more or less extensive re-surfacing

nec
at these places where they occur.

t ap
e

191%
ROAD WORK IN SASKATCHEWAN FOR
f_ue

in
e Of wo Ik k the

In preparation for the large programm b
construction and improvement of public highways = e
province for this vear, for which $1,200,000 Was s v Cow
last session of the Legislature, the Board of ngl}wa i the
missioners is sending out to all the municipaliti€® gardiﬂl
province a copy of the regulations of the Board reent: -
assistance to municipalities on highway improve™® .= ¢he
gether with several blank application forms for U=k )
municipal councils in applying for assistance. deﬁniw"

In those places where an improvement can be pat
described in some form or specifications s0 pable
definite standard to work to can be set and 2 rei £itie®
agreement made between a contractor and the aut 4, e
so that each party will know definitely what is 1€
contract system is the best. Most of the wOf_k of #8 weve"
provement will not conform to these condiuorfs’ Jre
and in such cases gangs under a properly quahﬁe r anizﬂ‘
liable overseer or foreman is the most satisfactory
tion. def out

The worst of all systems is where councillors a% o i
taxpayers to work out their taxes on the road with Sboﬂld
per provision nor systematic selection of poad? thahc
be improved, and with no attempt made to finish 1itsh¢ 1
started if the taxes run out before this is accomp : 1a18°

The Board will be much encouraged t© graf roach"
amounts of assistance where the organization apr:)i of
the best system. Where municipalities are mot org2M ggt) .
properly equipped to economically or satisfactorly e‘h.‘
out road improvement the Board would rather ub ex mu@"
expenditure of what funds they have available in suc
cipalities through their own organization.
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DUCTILITY TESTS OF RAIL STEEL AND
SEGREGATION OF STEEL INGOTS.

T .
o following is an abstract of a paper recently read

r . .
¢ the annua] meeting of the American Institute of Min-
«piping and Segre-
f Rail Steel.”

befo

in ;
Eagt‘io}flng;neers by P. H. Dudley on the
B Steel Ingots and Ductility Tests ©
splic:l:::mer §t8d of o.10 to 0.15 per cent. of .carbon, fqr
Cast ip bj, spikes and tie-plates, rises in setting and 1:
Prevent ttle-mouthed moulds, which must be capped t
i the man overflow from the top. This grade of steel rlse;
molten oulds and makes a longer ingot than the volume od
coo] steel when first teemed. The ingots, when allower
> larand then cut open, show, particularly in the uppgt
OXidizeq ge occluded blowholes, which, when they are 1255
c()II‘I)lete]or _do mot contain foreign matter, weld more 0T e
degs, o 7_If the steel is rolled or forged at_about LT
™ the l'o’ and it is in this way that the blowholes are €
Bo: W-carbon steels.
in“tzllleanplate. and fire-box steel often c?nt
Oles. for Minations, which are the remains ©
Ming after the setting metal has reac

 Congi;

een On. The blowholes in the low-carbon steels. h i
slig: tDre_"ented by wusing deoxidizers, though the mgots1 ais
concerie:lmpmved so far as the soundness of the stei:ais C
Setting, This grade of steel also rises it the mou

2ins more of less
f small blow-
hed a pasty
ave not

I
carly, SOts of rail steel containing 0.50 0 o.75 per cent. of
% hen they are suf-

e 2T of entirely diff haracter W
C ely different ¢
wel(lé:;gi deoxidized to form comparatively' pl'.u'e steelz a:a;
Shoylg ned shrinkage cavity forms. THIS mporta? N
8Teater € remembered in discussing rail-steel, '1101:e e
i eren the degree of its deoxidation, the larger W! i
9 moucle between the enclosed volume of hot fluid mgnion-
Ately 14 and the cooler or solidified metal, and PTOPOTT
loy Sttlll less will be the volume, should the ingot b;'ng
¢ muo become cold before equalizing the heat and rttz5 e; _—
() T St deal with three conditions or Stag®s of the Sh l;,ss
€ greater volume of hot molten metal.  (2) The i
Of hot set metal. (3) The least volume Of cold me
mensions of the rail sectioms.

1y ; !
£ be exterior blowholes in the outsid

Volupyg
In the

e walls of the ingots

W g - idizers, as

Siljgg, l;re"ented from forming by suﬁiaen; R, and alu-
. . e

» ferro-titanium, or compounds R of its

used, but all
he metal, and

“um, )
% The last has been extensively
ed to

dati
; 0
Ty ouz products do not always escapre
the mot be used when the steel is

3 Preg £
Al g ?nt heavy steel wheel-loads. The silico
it g o' DOW ranges from o.10 to 020 per cents
from formin

setti;l; and prevent small blowholes
figj t metal.  When sufficient deoxi
Cay; x Y Purify the steel, then, as must be €X
 he Star.ts to form in the top under the cap ¢
ment siettmg steel, as already described, 'and 1tSd
ly Chay (?uld be retarded by stripping the ingot an
ging it into the reheating furnace ; o
forg 3l ingots are mo longer allowed to become Co]iloom-
ing. “Ing charged into the reheating furnaces fork s
consid B size and length of the ingots must be ta eth
fro Bration, for in ‘those ingots of which the lemg1 e
Set on:‘;lr to five times the width of the base,.thle :1::; e
¢ Interior walls long before thetllllfis"‘z;t:::ase 4 len'gtb

of b
f the interior piping

from t :
to be subject

5 to
:l i cold meta] has occurred, and
" Shrip Proportionately to the volumeé 0
In age cavity
8o i
few e: Size in Relation to Rail Sizes:
TS ago to teem ingots which Were on

customary

_Jt was
by 20 ©OF

ly 18
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19 in. square, and roll four lengths of 100-lb. 33-ft. rails.
The height compared to the base was so great that before
any shrinkage occurred in the vertical hot ingot walls, the
interior shrinking cavities developed so large they could not
be preventefi entirely from forming, even by prompt charg-
ing of the ingots, after stripping, into the reheating fur-
naces to equalize the heat for rolling.

The 33-ft. 100-lb. rails rolled from four-rail-length in-
gots of the long type developed in the track a great mamy
split heads and some true pipes, the product from two or
three mills being quite pronounced in this respect. Of rails
which were rolled during August and September, one pur-
chaser removed in less than six years’ service more than 10
per cent. for split heads. The trackmen would report these
rails as piped, for the segregated metal in the head would
crack under the fillet and admit the air, which would soon
discolor the interior surface, and these would be considered
as piped rails. There was in some instances a true pipe or
shrinkage cavity when rolled, which extended into the cen-
tre of the web and well up into the head. The trackmen,
however, were not able to distinguish between the true piped
rails and the split heads, and it was some time before the
latter were attributed to segregation and slag enclosures,
which, when recognized, were nearly prevented in subsequent
manufacture of rails.

When the mills began to make 33-ft. rails and teemed
them into the same ingot moulds which had been used for
the 3o-ft. rails, and then rolled them in four 33-ft. lengths
for 100-1b. rails, a great many ingots were not stripped,
weighed and charged into the reheating furnaces with suf-
ficient promptness to prevent a number of piped rails, as the
requisite mill practice to check them was not then compre-
hended under the changed manufacturing conditions,

The segregation was also large, and in 1908, for the
New York Central lines, I confined the rolling of Bessemer
and open-hearth rails in the United States mills to three 33-
ft. rail-length ingots for those of about 19 in. square upon
the base.. It was also stated in the specifications for the New
York Central lines that short, stubby ingots of a length
from 2.5 to 3 times the width of the base were required for
rails. Ingots of about 8,200 lbs. weight were teemed in
moulds 20 by 24 in., and, in good mill practice, will prac-
tically complete elimination of piped rails. The blooms,
however, were cut, and only rolled in three rail lengths at a
time. Ingots 25 by 30 in., of about 12,000 lbs. weight, have
been used for eight 33-ft. basic open-hearth 100-1b. rails
where the ordinary rail-mill equipment had not been install-
ed. The ingots were bloomed and then shipped to a rail mill
to be reheated and rolled, and but a few piped rails were
found during manufacture. The rails in the track fulfil the
requirements of safety and severe service.

The large mass of metal in the short ingots does mnot
cool quickly, and from the teeming of from 6o to 8o-ton
melts the ingots would be charged into the reheating fur-
30 min., and before all the interior metal had
f a shrinkage cavity started. The dis-
r cars from the open-hearth
then to the reheating fur-
hot metal in the centre of

paces in 1 hr.
set, with but a trace o
tance run by the ingots on thei
department to the strippers and
naces aids in consolidating the
the moving ingots.

Ingots have been teemed and stripped in the ordinary
manner, then taken to the reheating furnaces and when
ready for rolling taken out, allowed to cool, and when cut,
as“would be expected, have shown a shrinkage cavity. The
blooms from the companion ingots, when promptly charged
into the reheating furnaces and rolled as in proper mill prac-
tice, have shown only a small trace of the cavity compared

to that in the cold cut ingot.
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The specifications for the New York Central Lines re-
quire that as soon as the ingots are stripped, they shall be
charged into the reheating furnaces to prevent the setting
steel cooling from its molten temperature to that of cold
metal and to thus avoid the formation of the full shrinkage
cavities in the ingots. It has been shown, by the cutting of
a large number of blooms, that the shrinkage cavity in the
top of the hot ingot is not more than 1/20 to 1/30 of the
size of that formed when the ingot is allowed to become
completely cold before it is put into the reheating furnace
for rolling. :

There are only 25 piped rails known to have been found
subsequently in service in the track in 6s, 70, 75, 80, 95, and
100 lb. sections out of about 1,100,000 30-ft. rails, of which
the length of the ingot was not over but under three times
the width of the base. The ingots were all stripped by hand
in the teeming-pit and charged into horizontal reheating-fur-
naces, a mill practice long since abandoned. Many o0.06
per cent. phosphorus and o0.60 to 0.65 per cent. carbon rails
are still in freight and branch-line service. Some split heads
have developed in these rails, due to segregation and the
heavy service to which they have been subjected.

Designating Rails by Position of Metal in Ingot.—I was
at the mills co-operating in the manufacture and inspection
of rails and commenced in 1893 to indicate their position in
the ingots by stamping on the web of the top, middle and
lower rails the letters A, B, C, respectively. This was for
the purpose of studying their subsequent wear and behavior
in the track. The A rails contained a larger percentage of
oxides, which rose in the steel before completely setting in
the ingots, and were faster than the B or C rails under the
same trafficc. The breakages, however, have been slight in
the A, B, or C rails after their many years of service. The
ingots were teemed with sharp corners in the moulds, of
about 2.5 in. radius, and in the A rails particularly, oxides
and slag were entrapped in the corners by the columnar
structure of the setting steel. The gauge-side corner of the
A rails would show indications of breaking down and spawl-
ing to a greater extent under the heavy traffic than the B or
C rails. It was possible, after the rails were in the track 8
or 10 years, to identify by casual inspection the A rails from
the B or C rails, by the more frequent spawling on the
gauge-side corner of the head.

Use of Deoxidizers.—The views of Mr. Benjamin Talbot
and Sir Robert Hadfield are old, as to the desirability of
completely eliminating blowholes and causing the steel to
set sound at the risk of producing a shrinkage-cavity, which
must be checked from full development; they have been held
and practised by me for the past thirty years in the produc-
tion of ingots for steel rails. The deoxidizers, apart from
the manganese, should be sufficient to cause the steel to set
sound without blowholes mearly to the extreme top of the
cold ingot. The suggestions of Mr. Talbot and Sir Robert
Hadfield, that a large percentage of aluminum be used in
the ingots to reduce more completely the oxides, I do not
consider advisable. It would be better to use silicon or a
combination of silicon and ferro-titanium to secure the de-
sired results. We do mot use as high percentages of silicon
in steel as is employed abroad, except for tyres.

service in the low temperatures of several of the important
trunk lines that the high-silicon tyres break more frequently
than those in which the content is lower. The suggestion
to use from 0.3 to 0.4 per cent. of silicon in rail steel with-
out modification of the other chemical constituents would in-
volve the risk of many rails breaking from the slipping of
the drivers upon the rail heads. We must proceed with pro-
per caution in introducing deoxidizers which remain (or

~

It is now found for our heavy wheel loads and severe.
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path of

whose oxidation products are liable so to do) in the el
i

steel. Ferro-titanium, while more expensive than ©
aluminum or silicon, also acts as a flux, and camn be ¥ ]
without danger of leaving its oxidation products in the W
made bath of steel.

Segregation of Basic Open-Hearth Steel In‘g°t5"Th;
segregation in basic open-hearth ingots for steel rails @
wheels has mot received requisite attention. I have stu la
the segregation in several ingots, but do not find it 35 g
in well-purified steel as might be expected with Be
metal, which contains two or more times the impurities el
phosphorus and sulphur. Well-melted, purified basic op o
hearth steel sets quietly and the segregation becomes
in degree. 7

5

The Illinois Steel Company, at Gary, when rolling Ia;t
for the New York Central Lines in 1912, at my 'reqﬂ
charged an ingot weighing 8,100 lbs. into the reheatin8 g
nace as in ordinary mill practice. In about 2.5 hours, W c Be
condition to roll, it was set outside the furnace to €00 =
ingot was 20 by 24 in. on the base and poured 73 in. long:
shrinkage cavity in the cold cut ingot was fully develf’P”.
from hot to cold steel, and was more than twenty ¢ o
larger than in the bloom crop of the rolled compaﬂ‘lon
got as charged in the usual mill practice. ChargiP8
ingot 1o or 15 min. earlier would have prevented eved
large a shrinkage cavity as found in the bloom crop-

Drop and Exhausted Ductility Tests for 090"":'
Rails.—The exhausted ductility tests for the puriﬁcatlon i
the steel were introduced into the specifications for the g
York Central Lines in 1910 to secure from the prece o5t
eighteen years’ experience with the elongation tests Be 3
mer rails of sufficient toughness to withstand low te?’p is
tures of 2o to 30 degs. below zero. The ductility W g
possible for a given composition, size of ingots, sectio? i
other points of manufacture, has been practically %sce
ed, and it is to be seen by the exhausted-ductility
whether or not it is secured.

she

. ¢ 18l
It requires but a moment to stamp the crop of ;zg the

with the 6-in. spacing bar of seven points before plac g
butt on the supports of the drop-testing machine. The eafter
ation of each of the six marked inches on the test. butt® ® g
the drop is measured by a flexible rule, and the incred®™
hundredths of an inch per inch indicates the Per cers
elongation. It takes but a moment to test the butts e ugh
exhausted ductility is obtained in three or more blows g Jower
it is measured after each blow and recorded. The' e
carbon content of the specification gives one rangeé an. 0%
maximum content a higher range, and the mean €af Omed 35
tent is between the two. One of the three can be uswh b
may be necessary in locations for safety, speed and
loads of service. - Ne
The term ductility in the specifications for ﬂfe and
York Central Lines is used in the sense of tena,a_tY its
toughness of the steel, the exhausted ductility belngaﬂs’
measure. This also becomes a soundless test fOF ; the
segregation, slag inclusions and other foreign matter 1 nid"
web or head of the rails, and is better than the speci? usted’
test in other specifications. The elongation and exb? e at
ductility tests are made comcurrently with manufac At
the plant under the drop-testing machine OB 4 8 test”
lengths of the top crop of the rail bars. The butts i
ed within 3 hours or less after the ingots of a mf"l_t al’z the
ed and rolled, and the facts as to the full ductility factuf°
steel as made and rolled are available for the mant
of subsequent melts. M8
Conclusions as to Present Basic Open-Hearth Rall 7" or
facture.—(1) The chemical composition should Pr¥
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oughpe eel of ample physical properties ©of tenacity and

( Ss rather than hardness combined with brittleness.
la mi211)’orT e imp urities, phosphorus and sulphur, shf)uld be
Prodyce t;mountS, so the bath of metal can be pur'lf.ied to
' the s v large percentage of toughness and ductility due
( Pecified chemical composition.
bage i))mThe ingot should have such relations of area olfl
Practice Pared FO the height and weight that under good n}1h
°°ntr0116damd with suitable deoxidizers it can b_e made w;t
in th segregation and only a trace of a shrinkage cavity

© t0p; then, when bloomed under its equalized initial

at, it 5
iSC:’ird' is rendered pipeless by the usual 8 to 10 per cent.

icon partly sO, as

ferro-titanium to
1, tyre and axle
arbon steels

°xidi(:(3rsAIu?linum can be replaced and sil
1 advantage'by dhie BE of fe
Steclg idify and check segregation 1n Ial
ere’ :nd also some of the lower grades of ¢

( Teat purity is desired.

the },

5) The ductil; i e
tests to
ctility and elongation t€ g the degree

of v -t and only prompt means of PR o
: tiz‘;nfjﬁation of the Stiel per melt as it is made, hb}r' 1;:11;
is tappedef physical properties secured pefore :a,.I‘lio:i Z Mo
3¢ 1o th Tom the same furnace, and are of deci er i
testg 3 € manufacturer as well as to the con'sume.t.h i
ledg'e ae so advanced that they must be applied W1 pbpmirs
mechan{ld understanding for proper results, and not
iCally for specified records.
ntire manufacture of

£ the rails must con-
f the product

eS(tGe)EIEVery Process or step 9f the e

Uibyte itand the rolling and finishing of ™

% ent S part to secure the highest quality ©
to the chemical composition.

to indicate some 'of

the ’;7: Specifications should be drawn ts and 10~
D tio::lor necessities of the consumer, ""nd o -tevsite the cO-
Derat;,, should be conducted so as to 2id andds essive T€
Irem " Of. the manufacturers to meet the Progr
e0ts in rail steel.
—_— e
JON.
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Co Tnlfe f ourth annual report of the OFegon C:;S::Zaz:;—
able 1ssion shows that unused streams 1 Oreg
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capl;rbold“‘:mg 3,300,000 horse-power: o Fully 4000 o
acy, e of supplying water (0 irrig g L5t ot

330%t00f land, half of which can be irrigated % 4 jand
I th, 60 per acre. Of the 686,129 aCres of irrig g
Unitez State, 3.2 per cent. has received water th;oougﬁ a
Care States Reclamation Service, 3.6 per ce.nt. t rterprises,
an, mACt: 1 4) e per cent. through comm.el‘Clal eirtnership
entt‘.rpc,-St of the balance through individual or P

rlse‘
n to the peoPle

Th ;
e X ;
9 Som i issio

£ a Const; fnlSSIOn recommends subn’l 7 4sid fgiub for
2 itutional amendment providing for

erati : ical Survey:
gy mgn with the United States Geologtlrcol of sufficient
Doy, mends state construction and conl cheaper

now::. Projects to regulate the o arket an e
text of the Water Code
eration. The .law has
he determint
ed rapidly-
lready been

Th
& regozepmjt contains the complete
rreatl st" With comments on its OP
ec°rdin Imulated jnvestments, and *
?hree seg of early rights has progress
lnvolv-nparabe stream systems have 2 Over 2,000
CIailns § about 275000 acres of jrrigated land. '
Plete :0 Water have been filed With the board off
y: '.olgermination‘s made on fifteen strea™ SYSt'emtS; 4
Separate rights and 106,686 acres of irriga
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SAFETY FIRST.

A movement which in a short time has attained wide-
spread popularity and been adopted by many prominent
railways is that of ‘“‘Safety First.”” A paper on this subject
was recently read by N. S. Dunlop, claims adjuster, C.P.R.,
before the Camadian Railway Club, a portion of which we
abstract and publish herewith.

The claims adjusters of all the railways in America, who
have to follow the investigation of every accident to em-
ployees and the public, and finally settle the claims arising
therefrom, are credited with originating the ‘‘Safety First”
plan among railway employees.

They had a strong feeling that if the large number of
avoidable accidents and serious injuries to employees were
pointed out to them, they would immediately see the neces-
sity for adopting “Safety First” measures for their own
personal safety.

According to the report of the United States Interstate
Commerce Commission, and the report of the Railway Com-
mission for Canada, for 1911, there were 3,865 employees
killed and 130,158 injured—more than 1o employees killed
and 3,562 injured every day in the year. A man killed, or
injured, about every 24 seconds.

Now, who is paying this appalling toll? Not the pub-
lic, not the officers, not the clerks. The men who are pay-
ing this toll are the men on the firing line in every depart-
ment of operation, and a close investigation and observation,
extending over many years, has shown that from 6o to go
per cent. of these accidents are preventable, and occur
through men taking chances.

The Canadian Pacific Railway adopted the ‘‘Safety
First”” scheme more than a year ago with good results.

Forty-four prominent railways in the United States and
Canada have adopted the plan covering 144,320 miles of
railway.

On each district committees are formed with a chairman
and secretary, and members from every department of oper-
ation serve on these committees and hold meetings regular-
ly. The committees are composed of superintendents,
agents, engineers, firemen, conductors, trainmen, yardmen,
trackmen, freight porters, checkers, roadmasters, Section-
men, etc., etc. Every department has a right to be repre-
sented, and every employee of the railway is expected to be
a “Safety First” man.

Most of the railways have adopted a “Safety First’”’ but-
ton worn by the committee men, and in many cases em-
ployees are asking that they be supplied with buttons, to de-
monstrate their interest in the subject, by wearing it at all
times.
If the committee meetings are held during working
hours, the committee men are allowed their time and their
expenses, if they are away from home.

The investigation of accidents shows that it is the little
thing which many people do not bother about that leads up
to a serious accident,

Broken boards in freight shed floors, or on passenger
platforms, result in broken legs, or ribs. Children are
killed, or injured, through allowing them to play on lumber
piles and turn tables, and on railway premises. Trackmen
are injured by employees throwing ice or empty boxes off
moving trains. Brakemem, or yardmen, should never kick
over a knuckle, adjust a coupler or angle cock while cars
are moving. They may do these things successfully for a

long time, but the loss of lives and limbs results too often,
These men are chance takers, and the chance taker is the
chief supporter of the artificial limb maker and the under-

taker.
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Employees should always respect the blue flag. The
lives and limbs of their fellow employees depend upon it.

Never stand between the rails and attempt to get on an
advancing engine or car. If it is mecessary to get om either
stand outside the rails. Better get on behind.

“Safety First”’ says emphatically ‘‘do not take chances.”
The time between the prevention of an accident and causing
one is only a matter of a few seconds.

Obstruction should not be left near the track for train
men to trip over. Drains should be covered at might. Car
checkers and others moving about yards -should keep from
between the rails. They are made for cars and engimes to
run upon,

The careless, indifferent foreman will have careless men
under him, and a greater number of accidents tham the
man who is always alive to ‘“Safety First.”’

Look out for loose or missing grab irons, loose brake
circles. Do not go under cars without a blue flag to protect
you, and see that the car is on its trucks, or so securely
blocked up that a change in weather conditions will not
tumble it over upon you.

The conductor’s highest duty is the protection of his
passengers and he should exercise great care in the starting
and stopping of his train, and live up to the very spirit and
letter of the rule book. :

~ All men engaged in the operation of trains should at all

times observe the strictest sobriety, have proper rest, know

the rule book by heart, and observe without any quibbling,
- ‘. 3

‘every rule in the book. They should * have mo family

troubles, and while on duty think of nothing else but duty.

If in doubt, stop. It is better to delay your train than
land yourself and your passengers in eternity.

““Safety First’’ says use torches around your engine and
tender, not matches.

Ring your bell before moving your engine off the ash pit.

Do not stand between the apron and the cab when coal-
ing an engine.

Lower your crossing gates in time. Keep clear of pass-
ing trains.

Avoid flying stones, or objects falling off a train.

Do not fool with machines—they can be replaced, hands
cannot,

Look out for gang planks when loading freight into
cars. Do not allow freight handlers to go in their bare feet.
They may step on nails and death by lockjaw is sometimes
the result.

“Safety First” warns you that it is better to make your
slings and scaffolds safe and to use four inch nails instead
of 2% inch mails. It is better to spend five minutes making
things safe than to be taken home with a broken back.

Never allow jacks, angle bars or material near the track
where they may be struck by a passing train.

When riding hand cars send a man ahead towards a
curve, and, if you are likely to be caught and cannot remove
the hand car, “Safety First”’ says: ‘““Let the hand car go
and run towards the emngine.” Hand cars cost $49.40 each.
Human lives can never be replaced. Do mot carry guns on
hand cars and arrange tools so that they will not fall off.

“‘Safety First” says to men engaged in blasting: “Do
not carry a whole box of 100 detonator caps in your pocket.
Two or three are sufficient. An explosion means shocking
results.”’

Men should tell their fellow employees of the damgers of
their work before an accident happens, and warn them how
to avoid it.

Volume 24

; 109
Never approve the actions of careless men. Cat

them for their own good and for the good of others.

The vast importance of ‘‘Safety. First’”’ is demonsmt
in the words themselves. You may write volumes OB ped
two words, analyze them, describe their objects, explain't
any way you like, but you cannot add to the emphas
that slogan which is bound to reach more railway me
be of vastly more importance, than any subject they be

. ever taken up.

: ; eed
On a large mumber of railways special men have bon

appointed whose duties are solely to educate the m&® *
“Safety First’”” habits. This is done by printed Jiterat
lectures, moving pictures showing the right and wrong o5
of doing work, correcting defective conditions and impre
ing upon the minds of all classes of employees the dav
of taking chances. "

In the operation of a railway “Safety First” should b
placed above everything else. Unless men are willing 10 of
careful and avoid injury to themselves and their fe s
workmen, they should mot engage in railway work. o ofetf
way does not want careless men in its employ. ot
First” is always a great convemience, but in an emers
it is an absolute mecessity.

The ‘‘Safety First’’ habit must be the creed ©
railway man who hopes to succeed in the prevention <
ventable accidents.

g v

; : : : wot¥
If whisky or beer interferes with a railway man’s
he should give up his work.
Do not ride between crippled cars. I
Sy

Pile up lumber in yards, drive down grade stake het
up holes, turn down boards with nails sticking out ©
and remove amything a train man may fall over. %8
Do not, under any consideration, go between %
cars, 100

Do not allow telephone or telegraph wires to Pa‘ng .
low over tracks. Cut them before some poor fellow 18
ed off the top of a car and paralyzed for life.

Teach men to be careful. Do mot overload enginet
with coal. o

Whenever an employee is killed, or injured, SO“OWLT, i
fering, expense, and, if he lives, crippled earning por
the result, 3

Do not allow a man with one eye to work where &
being moved. He cannot see from the blind side- ad

Do not leave dynamite, torpedoes or fusees WHET® “ gr
ren can play with them, and do mot carry them
pocket. 29
“Safety First”” never sleeps. It says: ”R‘?port ou'ld
have corrected as soon as possible anything Whldf sand
cause an accident.”’ It calls at all times for SuggesnonimbS'
ideas, from employees, how to save men’s lives 2P

DISCUSSION ON “SAFETY FIRST.” .

Prof. Keay: I think the author of this paper i5.t0 l;ebrisf
gratulated upon having expressed so much logic 1 sitg i
a space. The paper is further to be commended L widef
timate and human appeal. That it enters a field farent 1
than that of the railroads alone is evident from 2 B o o
quest which I have from the assistant manager of ons SNl
largest shipbuilding companies on this continent usafﬁty
bibliology of all railway literature available on the ,ecog‘
First” movement. This may be regarded as 2 f’ann see"’
nition that the railways are the first in the field. ot i
to me that the underlying principle of this movem? th‘f,’
practical answer to that old question: “Am I ™Y
keeper?”’
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EreaI:/I;t‘:" A. Maver: The subject of this paper is one of
Portance :em to me, and it is also of gre.at and ﬁrsF im-
dustrial es(: al! employees, not only in rafxlways, but' in 1n-
o emplq ablishments of all kinds. It is also ?f interest
Ct hag ZeeS, and especially since the Employers’ Liability
Donsible ome into force, whereby the employer 15 held re-
May have’ Eo et how. neglectful or careless the em_ploy¢?e
Connectiq i b.eCOmhng injured. I was at a meeting in
Officig)q sn with “First Aid to the Injurf:d,” and one of‘;ur
gentleme:(;lke on the subject of preventicn. He. said, .ou
10 the ip; ere have purposed to care for an.d give att.ent,l’on
5 Jured, but the greatest point of all is prevention”'—
€ brought in the old adage, “‘An ounce of prevention

1S wo.
T : 3
th a pound of cure.” Safety first is prevention. I
and in the casu-

S

a.Ve no 3 r
alty 1;e ticed in connection with our works,
i POrts which comc before me, that the high

hgen% er .the intel-
h oW, g employee the less injuries are sustained, but
ifflju:ir o grade of intelligence the greater the number
Oreign 161' This is particularly true in the case of gur
¢ inteuia or, which men are generally of a very low 01:' er
our Jap gence. They are handicapped also by not spea ul:)g
Other egu age, and, in fact, have to be led out of fianfeﬁ y
emDIOYe Ployees. The great trouble is t.ha.t their e'ow;
AVing es, who have more intelligence, give them credit o
an equal intelligence, and the result is they are

Ofte
n ult
. 1Ot warned as they should be. Mention 18 made in

1S pa B
Teq Paper of keeping torpedoes out of the hands off fr}:il:s
0

during hese torpedoes are used for the protecti.on i1
Canp gy bogs °l'.heavy snow storms, when t]'le visual sm}naer
angee readily seen, the explosion warning the szzm
°Con§ a-head' They are supposed to be remov e
t oceq Otlves when they are sent tO the shop'for repa t<;
s Slonally ome is left on an engine, and it gets 10
°P. It is gotten hold of by some inquisitive man, who

Sees e p
erln it an explosive of some kind, and Who slyly P“‘sth“

ho, ° locomotive which may be moving in or out of the
n takes place

S
P. A :
the S the wheels pas it an explosio
m : pass over 1
eta_lhc casing flies in all directions, and we have had

- Serious acci it is always dif-
C S acciden i ause ; but 1t 1S
ult + ts from this ¢ s DUt il We ba 5

ey find out who put the torpedo on th '

Te er': one young m:; s warfted to hear what km'd ofoi.

Rety 2 torpedo would make. He placed one on a plegethe

I °rt’ 89t a hammer and struck it. He mot only hefifh, is
gomt also had a very badly mutilated hand. 15

a])

I th?;ugh ignorance, yet warning notices have been put ‘:zt
out ¢, : o me a duty on the part of our employees 't:tspo
fReir fellow-employees where the danger Xt 4 §
One a great many accidents would be avoidec.

—_———

CIVIL SERVICE COMMlSSION-
Applicati‘)ns will be received by the Civil Service COmlin l:
the Foor the following positions: A correspondence c!er ;n
asSistareStry Branch of the Department of the }nteg?;{sion
of 4 ent engineer in ore dressing and metallurg}cal i <7
techy: . -1€s Branch of the Department of Mines, tWe

mcal . the Topo-
i etk g e employmen: olfnthe Interior,
n

ica] S

g urvey Branch of the Depart™e

a : ledge

of 5 Sraughtsman in the Forestry Branch Witk T
€V work and general drafting.

0 Dplica 1 % t
Mﬂice of t}, tlor.’ formS, properly ﬁllfed in, mluster ‘han the 26th
ay 3 e Civil Service Commission, ot 12

lag.. ' the cas S
is last POS
er ¢ of the first two and the 1 clerks in the Tepo-

an : "
?rabhical the 19th May for the technica . Foran,
the Secr Survey, Forms may be obtain® from .

tary of the Commission, Ottawa:

»
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COAST TO COAST.

Ottawa, Ont.—Accompanying is a table showing the
results of an analysis of the water supply about to be brought
from Esquimalt, as determined by City Analyst Birch. At
Elk Lake, “A”’; Goldstream, ‘“B”’; Sooke Lake, ‘“C’’; Rich-
ardson Street spring, ‘“D”; and Spring Ridge spring, “E’’ :—

o o

£ 8 o

g T8 5 F 3

S L TR VT W AR S T

o oo orlr (¥ G SO il ]

= < et & z & &
- AN 001 .012 .6 3.2 4.2 7.4 .00 .00 Neutral
B .00l .003 .5 1.5 2.5 4.0 .00 .00 Neutral
S .001 .008 .5 2.0 .4 2.4 .oo .co Neutral
D eiliass s .000 .00l 1.3 6.0 8.5 14.5 .5 .oo Neutral
] R .000 .003 4.2 12.5 25.0 37.5 .8 ~.oo Neutral

The first two columns are parts per 100,000, and the
others in grains per gallon. From the standpoint of purity
the albuminoid ammonia as determined from Wanklyn’s pro-
cess, gives the best idea of the purity or otherwise of the
water from contamination, taking in view, of course, the
amount of free ammonia and chlorine which would be found
in excess in water fouled by excreta. That at Elk Lake is
slightly lower than the British standard of o.o15; however,
it is safer in this country with a higher percentage than in
Britain on account of the less densely settled communities.
Therefore, bad as Elk Lake supply has been in summer from
the point of odor, it has practically no injurious effects,
although last year at one time it was felt desirable for the
board of health to issue a warning on the subject to the
citizens about boiling it. The two city springs are, of
course, remarkably pure.

Toronto, Ont.—The Toronto delegates attending the fifth
National Conference on City Planning at Chicago have re-
turned. The party consisted of Aldermen S. Morley Wickett
and H. J. Anderson, Geo. Powell, Assistant City Engineer;
Chas. E. Chambers, Parks Commissioner; Jas. C. Forman,
Assessment Commissioner; Messts. Dunington-Grubb, J. P.
Hynes, and E. L. Riggs, of the Civic Guild, and Miss E. B.
Neufeld, of the Central Neighborhood House. At the con-
ference were 230 delegates, representing 53 American cities
outside Chicago, and six Canadian cities. These composed
the best authorities on the subject in America. A great de-
velopment of the park and boulevard system is being car-
ried out in Chicago. The parks in the city have been linked
together by magnificent boulevards about 150 feet wide,
splendidly paved and most efficiently maintained, and marked
with a cleanliness which is most striking. In a huge semi-
circle these driveways surround the city, and the base is
formed by Michigan Boulevard. In all, there must be be-
tween 30 and 6o miles of continuous roadway. This was one
of the most impressive works they had seen, stated Mr.
Riggs, and pointed out that as the  geographical situation
of Toronto was practically the same as that of Chicago,
the plan they are carrying out there could easily be adapted
to our own city. This plan has been already outlined
for Toronto by Parks Commissioner Chambers, who stated:
«The boulevard system made us envious. Alderman
Anderson and I are going to prepare reports on both these
features to be submitted to Council soon, and in the hope
that Toronto may do something along the same line.”” Mr.
Chambers said that while nothing was known as yet to the
choice for the 1914 convention, Toronto would likely be the
convention city. Twenty-five cities sént invitations, but To-
ronto will get the convention. ‘If they come here we will
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make the association an international one,” said the com-
missioner. ‘It will be the first town planning congress to
be held in Toronto.”

Victoria, B.C.—While the effort to obtain national gov-
ernment participation in the highways progress of the United
States accumulate force, the various states, one after an-
other, are adopting legislation providing for the estaBlish-
ment of state highway departments. According to informa-
tion received by the American Automobile Association Na-
tional Good Roads Board, which keeps in touch with the
state automobile bodies and aids materially in their work,
there will be, as a result of recent legislative action, road
departments in Maine, Montana, Missouri, Colorado, Idaho,
Arkansas and Texas. This makes plainly apparent that the
move for federal action has mnot caused any ‘‘lying down’
on the part of the states, which have their proper part to
perform in the general roads development. Of the addresses
given at the second federal aid convention in Washington,
called by the National Good Roads Board, none contained
a more comprehensive summing up of the situation than the
remarks of Representative William P. Borland, of Missouri,
who, among other things, said: “I believe that the good road
question is the biggest question, without exception, now
facing the American people. In Congress we are trying
earnestly and sincerly to deal with this problem of the extent
and character of federal control and federal aid to good
roads. There are difficulties confronting us. Some of us be-
lieve in a continuous system of roads, roads that go some-
where, roads that give us the benefit of the scientific pro-
gress of engineering skill that has been developed in con-
nection with road building. We believe that federal aid, if
it comes at all—and it must come—must mean a better type
of roads, long roads, roads of higher class, roads of a more
permanent character, roads that go somewhere, roads that
mean something in the development of the country. But
here is the idea that must occur to every thinking man. We
do not have to improve the 2,150,000 miles of highways in
the United States.
nation. Experience has shown, at the very threshold of this
subject, that go per cent. of the traffic on roads goes over
less than 10 per cent. of the roads. If we had a system of
good roads leading fairly into every section of the country,
within the reasonable reach of the majority of the citizens
and producers and taxpayers of the country, that system
would be a vast advantage over the present system of isolated
local control of highways. If we can bring that about by
a spirit of self-sacrifice and co-operation, and if we can get
together on the idea that it is better to have some good
roads than it is to have no good roads, then we will all get
behind some proposition and accomplish something for good
roads, and it is going to take that spirit of co-operation and
self-sacrifice to bring about legislation.” :

Quebec, Que.—That there is little prospect at present
of any Government action towards securing the refining in
Canada of silver ore which now goes to New York for the
final process, but that the Government expects to shortly
enlarge the refinery at the Ottawa Mint so that it will be
able to take care of the whole gold production of the Do-
minion, were announcements made in the Commons recently
by Hon. W. T. White, Minister of Finance, in the course
of a discussion on a bill increasing from $75,000 to $110,000
per annum the vote for operating expenses. Sir Wilfrid
Laurier suggested that in view of the fact that practically
all the Canadian silver output, amounting last year to $10,-
000,000, went to New York for refining purposes, the Gov-
ernment should take steps to encourage silver refining in
Canada. Mr White, however, said that economic conditions
of refining and marketing and considerations of technical
processes, made it impracticable at present to change the
present refining and marketing and considerations of policy

That need not stagger any man’s imagi- -
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of centring the silver refining industry om the larg®
costly American plants. - 4 o

Toronto, Ont.—The supply of iron ore available pet?
present methods of mining in the entire world has oy
stated by geologists of international reputation at 2% 098
000,000 tons, from which it is estimated 10,000,000;00° o
of iron may be produced. At the present rate of consumphe“
this supply would last the world about sixty years: ; 0
are, however, more than 123,000,000,000 tons of ore tnIO pl"’
commercially available, which, with improved methOdsd")tioﬂ“l
duction, may be made to yield in the future an 3ddlalonﬂ
53,000,000,000 tons of iron, which would run the worl . sallf
for another 300 years, if mo more iron were used aP
than at present. A

Winnipeg, Man.—The construction of the Cflﬂs for
Pacific Railway tunnel under the Selkirk Mountau:n’lda,
which the contract has been let, will be a tremendous aot B¢
taking. Owing to the fact that the tunnel w0r1_€ Faﬂ fts
accelerated because of the impracticability of driviog X
a mile deep through the mountain, work on the tuﬂn‘e1 P e
will be necessarily confined to two ends. This Wil o o
work slower of accomplishment than if, as in th_e oot
the Canadian Northern tunnel under the mountain lnwo the
real, a shaft could have been sunk near the centI® %
tunnel. If this had been practicable, four shifts CO% d
been employed in tunnelling night and day, and WO"_fts P
have been greatly expedited. As it is, only two shi o
be used night and day on the two drilling surfaffesj g the
difficult engineering feats are being faced in buil “:e once
approaches, but these pale into insignificance in the.é’ g b6
of the vaster task of piercing the mountains. B€.51 9 a
twenty miles of double tracking, which is now being 2cif
taken in connection with tunnelling, the Canadlan)f doﬂble
is also asking for tenders for forty-nine miles moré o &
tracking in the mountains. Twenty-five miles of tr¥ eve?
to be built east of Kamloops and twenty-four west ©
stoke.

Montreal, Que.—The Pheenix Bridge and Iro” |
Company is making a new issue of bonds and i
week, through the Quebec Savings and Trust Co bei”g
This stock has®already been underwritten, and is nog 50,000
distributed to the public. The offering consists of %7
of 6 per cent. first mortgage bonds, and of $800,000 3
mon stock. The bonds are being offered at 96_ Per.s bei”.‘
par, and the stock at $s50 per share. The offering ! 08
made simultancously in London and in Canada. pat
mately $450,000 of the bonds and $405,000 of the st0°* “ig
been taken firm. A new company has just 000
corporated at Ottawa with a capitalization of $"g
This company in every way takes the place of the . Aﬁ#’
which has heretofore operated under the samé tlt,l‘;' remalu
the present issue has been accomplished, there wil Jal fof
in the treasury to provide funds for future expensescom of
the general purposes of the company, $700,000 of the issued'
shares of the company. All the bonds will have beent nl”n‘r
The company has a plant situated in the centré of t-lll'iieﬁ
facturing district of Montreal, where shipping factlt res a0
all that could be desired. The concern manufact? e C"f‘
erects structural steel for bridges and buildings: | b ,
of delivery, owing to the central location of the COMC " orar
smaller than in the case of most other companles.&) s i
tions have now been carried on satisfactorily since I a faifl"
save for an occasional year, earnings have Shownamd pf";
constant increase, beginning with $51,000 in I 8 the p%
gressing gradually to upwards of $600,000 during 110"’
couple of years. The land owned by the Companz paﬂf'
of an expansion to the works. The assets of "_he b
at the end of last year including $25,000 which 18
vided for improvements, amounted to $1,400,00:
liabilities were but $57,000. This leaves a surpl®

der
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Mr. James W.

again
St the present bond issue of $750,000.
mer How-

aryc;( eisls President of the company, and Mr. T. Pal
Seneral manager.

Stea;;;tor!l? » B.C.—Plans for harbor improveme
Way, T'h his year Victoria will have its large
. 2o to be built by Sir John Jackson & @mpax_x;;
e dredthmg will be accomplished also in connection wit
facilitie g;ng of. False Creek in Vancouver. To give bettei
will eSth or shipping, it is announced that the governmen
bart of lish a drydock at Esquimalt, this being stated a,;
ancoy the naval scheme on the Pacific. Mayor Baxter,bo
ang othver’ who was in Vancouver in COI%neCthIl with har <:r
that j¢ iEr matters, returned on the Ist 1fxstan-t. a.nd re]:;)r;

Couye S very probable that a drydock will be built at Va
T along the lines of some of the schemes proposed here-

toforg :
. News of the government grain elevator 1° also

bro
o8t back by the mayor. He does not say, however, that

ls . . .
en°uwﬁ11 be erected right in Vancouver, but it will be f:lose
81 for this city to reap benefit from the - business
hardly room for

0 g
2 anrifethe Waterfront of Vancouver there is i
Over, it 8rain elevator, since it is a Very busy plz}ce. b
0 give an elevator is erected some distance out it Wi . nlf
Couver st_rength to the outlying reaches °,f Gr.eater ate
the a- bwlth the passage at Ottawa of the bill to mcorp(()irabe
Ost inr Or commissioners of Vancouver, no time shoul A
legislat~c°mpleting the personnel of this board, §o tha; g
t thlon may be effectively implemented. It wxll. be. o‘;:ln
adj ¢Te will be many matters for a board of thls. kin .to
s it has 10

t s f
and adjudicate upon, and if trade grows as 1t &
" harbor commissioners

nts progress
docks under

Pas : o
wil] eti( and as is anticipated, the
ept down to steady business.

Limi'ta Ontreal, Que.—The Montreal Engineering Company,
'?d, of Montreal, has been given a franchise b’f the
ate a street railway

1Cy; v
B¢ Hat council to build and oper

Syste

o I: he by-law will be submitted to the burgess?l? gx;
appr°v2nd, when it is expected that the agreement Wi ble
for ed. The franchise is for a twenty-year tert refxewa !
: Construction will

furth

er term of five years or more.

l'li!lemer-l’ce June 1st and rushed to completion of th‘:-" ﬁl:;
alteg, 1S Of track. Power will be supplied bY Sy
ting current, or the company will install 1ts

> Oberated by natural gas supplied by the city-

—_— e
PERSONAL.

C. e :
of the 1? MITCHELL, C.E., has veen appo

L i ate 0.
%ard of Governors of the University of Toront
reston, Ont., has

hitect’s office at

nt

nted a member

b ;DG‘}LE LEGG, town engineer of P
ottawa Pointed to 2 position in the chief arc
rt William,

ineer of FO
to report

W
.Ont-, . c. SAMPLE, consulting eng $
% p of Neebig:

}:33‘: been called in by the N
age disposal scheme. : wr

()nt. h E. Ji HOLLAND, acting' city engineer of : Son,
hag l’)eezs been appointed city engineer. Mr. W. C. Clat
MR aDpointed assistant city engineer- it
-~ the gy, A. T. ENLOW has resigned 2s manager O ke
Co ark Rolling Mill Company, Canton: Ohio, and has

R oclated with the Pedlar People: Oshawa, Ont. g
Water H. M. KENZIE, at present in the eml?loy 9r he
Ott, aIJOWer branch of the department of .the mt:r‘l;rince
Albeg’,sl:zi been appointed as city commissioner ©
conSUIE;ORGE H. BOWEN, B.A.Sc., has opened an (;ifc:’ r?:
Stre ing, mechanical am’i electrica] engineer at 34 v lchity
of To; Oronto, Mr ,Bowen graduaged from the Um-veh A
Moy Ea gl a.nd latterly has been ted wit

Agar
2 Falls park Commission.

connec
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PROF. R. B. MILLER, dean of the U.N.B. Forestry
School, has accepted a position with the forestry branch of
the Department of Natural Resources of the C.P.R., for the
summer to do consulting work similar to that done by Prof.
A. H. D. Ross, of Toronto University, in British Columbia.

MR. F. P. GUTELIUS has been appointed general man-
ager of the Government Railways. He is appointed for a two-
year term. He will supervise and direct all departments of
the Government railways, and will be in charge of the Hudson
Bay Railway when completed. The order provides for the
abolition of the present Intercolonial Board of Management.
Mr. F. P. Gutelius was born in the United States in 1864 ; he
graduated as a civil engineer in 1887, and started to gain’ ex-
perience with the Pennsylvania Co., Pittsburg, Pa. He went
to British Columbia in 1895 and was general superintendent
of the Columbia and Western Railway (constructing and
operating railway between Robson and Rossland) till 1895
when he joined the C.P.R. He successively held positions a;
division superintendent, in the Engineering Department, as
engineer of maintenance of ways, and became assistant chief
engineer of eastern lines in 1906, general superintendent of
Lake Superior division in 1908, and superintendent of the
Eastern division in 1910. Early in 1912 he was appointed by
the Government to investigate all expenditures on the Na-
tional Transcontinental Railway. He will have his head-
quarters at Moncton, N.B.

——————

PROFESSIONAL DEGREES GRANTED BY
UNIVERSITY OF TORONTO.

The following have completed the requirements for pro-
fessional degrees as laid down by the University of Toronto :—
F. A. Dallyn, the degree of civil engineer (C.E.); E. A,
James, the degree of civil engineer (C.E.); C. H. Marrs, the
degree of civil engineer (C.E.); D. L. H. Forbes, the degree
of mining engineer (M.E.); A. G. Christie, the degree of me-
chanical engineer (M.E.); E. H. Darling, the degree of
mechanical engineer (M.E) ; G. J. Manson, the degree of me-
chanical engineer (M.E.); R. S. Smart, the degree of me-
chanical engineer (M.E.}; P, H. Mitchell, the degree of
electrical engineer (E.E.).

e ———
THE AMERICAN INSTITUTE OF CONSULTING
ENGINEERS.

A meeting o_f the Institute for the purpose of discussing
«The Incorporation of the Institute,” also ‘“The Physical
Valuation of the Railroads of the United States as Authorized
by Act of Congress, March 1, 1913,” will be held at the Engi-
neers’ Club, 32 West 4oth Street, New York City, Thursday
evening, May 22nd, 1013, at 8 p.m.

—e—————

TECHNOLOGY CLUB OF LOWER CANADA.

The Alumni of the Massachusetts Institute of Technology
met last week in Montreal for the purpose of forming an
Association to be known as the “Technology Club of Lower

Canada.”

The club includes among its members this Alumni of the
Institute now residing in Eastern Ontario, Province of Quebec
and the Ottawa Valley. The following officers were elected :—
President, Mr. F. E. Came; vice-president, Mr. H. E. Stearns;
secretary-treasurer, Mr. E. B. Evans; board of governors,
Mr. D. J. Spence and Mr. R. Heckle. :

The club will have two regular meetings each year, as
well as a weekly meeting at a local restaurant for the purpose

of forming the object of the organization.
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THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS.

The spring meeting will be held this year at Baltimore,
Md., May 20th to 23rd, inclusive, at the invitation of the
Engineers’ Club, of Baltimore, and the local members of
the society. The professional sessions have as usual been
arranged by the Committee on Meetings, while all other
events are in  charge of the local committee under the chair-
manship of Layton F. Smith, past president of the En-
gineers’ Club, of Baltimore. ,

Special railroad transportation concessions have been
secured for members and guests attending the spring meet-
ing in Baltimore, May 2oth to 23rd, 1913.

The special rate of a fare and three-fifths for the round
trip, on the certificate plan, is granted when the regular
fare is 75 cents and upwards in United States territory.

——-—

COMING MEETINGS.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Spring Meeting,
May 20-23. Secretary’'s Address 29 West 39th Street, New York.

CANADIAN ELECTRICAL ASSOCIATION.—Annual Convention will be
held in Fort William, June 28, 24 and 25. Secretary, C. E. Bawden,
Birkbeck Bld., Toronto.

THE INTERNATIONAL ROADS CONGRESS.—The Third International
Reads Congress will be held in London, Bngland, in June, 1913. Secretary, W.
Rees Jeffreys, Queen Anne’s Chambers, Broadway, Westminster, London, S.W.

THE CANADIAN FORESTRY ASSOCIATION.—National Convention will
be held in Winniped, Man., July 7-9. James Lawler, Secretary, Canadian
Forestry Association, Canadian Building, Ottawa.

THE INTERNATIONAL GEOLOGICAL CONGRESS.—Twelfth Annual
Meeting to be held in Canada during the summer of 1913. Secretary, W. S
Lecky, Victoria Memoriam Museum. Ottawa

NATIONAL ASSOCIATION OF CEMENT USERS.—Tenth Annual Con-
vention to be held at Chicago. Ill., Feb. 16-20, 1914. Secretary, E. E. Kraus,
Harrison Bld., Philadelphia, Pa.

—- >

ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 Dorchester Street
West, Montreal. President, Phelps Johnson; Secretary. Professor
C. H. McLeod.

KINGSTON BRANCH—Chairman, A. K. Kirkpatrick; Secretary, L. W Gill;
Headquarters : School of Mines, Kingston.

MANITOBA BRANCH.—Chairman, J. A. Hesketh; Secretary, E. E. Brydone-

Jack, 83 Canada Life Building, Winnipeg. Regular meetings on first Thursday

of every month from November to April. y

OTTAWA BRANCH=—

177 Sparks St. Ottawa.  Chairman, R. F. Uniacke, Ottawa; Secretary,

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

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

day nights in monlh there are informal or business meetings,

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

TORONTO BRANCH—96 King Street West, Toronto. Chairman, E. A, James ;
Secretary-Treasurer, A. Garrow. Meets last Thursday of the month at
Engineers’ Club.

CALGARY BRANCH—Chairman, H. B. Mucklestone; Secretary-Treasurer,
P. M. Sauder.

VANCOUVER BRANCH—Chairman, G. E. G. Conway ; Secretary-Tr:

P. Pardo Wilson, Address: 422 Pacific Building, Vancouver, BS.'C. Nt
VICTORIA BRANCH—Chairman, F. C. Gamble; Secretary, R. W. MacIntyre:

Address P.O. Box 1290. Meets 2nd Thursday in each month at Club Rooms,

534 Broughton Street,

MUNICIPAL ASSOCIATIONS

ONTARIO MUNICIPAL ASSOCIATION—President, Mayor Lees, Hamilton.
Secretary-Treasurer, Mr. K. W. McKay, County Clerk, St. Thomas, Ontario.

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

rHE ALBERTA L. L D. ASSIOCATION.—President, Wm Mason, Bon
Accord, Alta. Secy-Treasurer,James McNicol, Blackfalds, Alta.

v~ THE UNION OF CANADIAN MUNICIPALTIES.—President. Chase.
Hopewell, Mayor of Ottawa; Hon. Secretary-Treasurer, W. D. Lighthall, K.C.
Ex-Mayor of Westmount.

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

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

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

UNION OF BRITISH COLUMBIA MUNICIPALITIES.—President, Mayor
Planta. Nanaimo, B.C.: Hon. Secretary-Treasurer. Mr. H. Bose, Surrey
Centre, B,C. .

UNION OF ALBERTA MUNICIPALITIES.— Presideat, F. P. Layton,
Mayor of Camrose: Secretary-Treasurer, G. J. Kinnaird, Edmonton, Alta.

UNION OF MANI(TOBA MUNICIPALITIES.—President, Reeve Ferke,
.pestone, Man.; Secy-Treasurer, Reeve Cardale, Oak River, Man.
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ALBERTA ASSOCIATION OF ARCHITECTS.—President, R W
Edmonton ; Hon. Secretary, W. D. Cromarty, Edmonton, Alta. L8
ALBERTA ASSOCIATION OF LAND SURVEYORS.—Presidetts ot
Charlesworth, Edmonton; Secretary and Registrar, R. W. Cautleys Edm ideﬂ"'
ASSOCIATION OF SASKATCHEWAN LAND' SURVEYORS—Pf®
A. C. Garner,Regina; Secretary-Treasurer, H. G. Phillips, Regina: _ B
ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—President' ;
Murchy ; Secretary, Mr, McClung, Regina. mnf‘
BRITISH COLUMBIA LAND SURVEYORS’ ASSOCIATION-’P@:
W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts, Vi,"tor: 'Hoﬁ“
BRITISH COLUMBIA SOCIETY OF ARCHITECTS.—Preside®®
Horton; Secretary, John Wilson, Victoria, B.C. B 1
BUILDERS' CANADIAN NATIONAL ASSOClATION.—President'
Nesbitt ; Secretary-Treasurer, J. H- Lauer, Montreal, Que. esiden!
CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.—E o
Wm. Norris, Chatham, Ont.; Secretary, W. A. Crockett, Mount Ham¥ p
_ CANADIAN CEMENT AND CONCRETE ASSOCIATION.—Presidsic
Gillespie, Toronto, Ont.; Secretary-Treasurer, Wm. Snaith, The T
Works, Toronto, Ont. T]ON"
CANADIAN CLAY PRODUCTS' MANUFACTURERS’ ASSOCIAT
President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, Torof om’"
CANADIAN ELECTRICAL ASSOCIATION.—President, A. A Diony
Secretary, C. E. Bawden, Birkbeck Bld., Toronto. % Chlfl
CANADIAN FORESTRY ASSOCIATION.—President, Hon.W- A
M.P., Toronto; Secretary. James Lawler, Canadian Building, Ottaw&:
CANADIAN GAS ASSOCIATION.—President, Arthur Hewith, eatﬂ‘“'
Manager Consumers’ Gas Company, Toronto ; John Kelilor, Secretary” b
Hamilton, Ont. Pr”idwﬂ
CANADIAN INDEPENDENT TELEPHONE ASSOCIATION:— agge”!
W. Doan, M.D., Harrietsville, Ont. ; Secretary-Treasurer, Francis
Richmond Street West, Toronto.
THE CANADIAN INSTITUTE.—I98 College Street, Toronto-

J. B. Tyrrell; Secretary, Mr. J. Patterson. presi ul:
CANADIAN MINING INSTITUTE.—Windsor Hotel, Montl’eﬂ_l' of Ho!
Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, Wwinds ;

Montreal. Lo
CANADIAN PEAT SOCIETY.—President, J. McWilliam, M:D-ggidit
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle 3
Ottawa, Ont. idents
THE CANADIAN PUBLIC HEALTH ASSOCIATION.—Pres otuw",
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne Drumvsed,tﬂ’
CANADIAN RAILWAY CLUB.—President, James Colemani
James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q. pa
CANADIAN STREET RAILWAY ASSOCIATION-—PreSid"'"t'
Dubee, Montreal; Secretary, Acton Burrows, 70 Bond Street, Toront0: o
CANADIAN SOCIETY OF FOREST ENGINEERS.—President: Dfi g
Toronto.; Secretary, F. W. H. Jacombe, Department of the Interior . ident
CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto: d T
G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets thif
each month except June, July and August.
DOMINION LAND SURVEYORS.—President, Mr. R. A. Belanget:
Secretary-Treasurer, E. M. Dennis, Dept. of the Interior, Ottawa. s
EDMONTON ENGINEERING SOCIETY.--President, J. Chalmers®
ary, B. F. Mitchell, City Engineer’s Office, Edmonton, Alberta. oty £
ENGINEERING SOCIETY, TORONTO UNIVERSITY-—-P“SMQ ;
Mechin ; Corresponding Secretary, A. W. Sime.
ENGINEERS’ CLUB OF MONTREAL.—Secretary, C. M. Stra%
Hall Square, Montreal.
ENGINEERS’ CLUB OF TORONTO.—9 King Street West: ay ©
Edmund Burke; Secretary, R. B. Wolsey. Meeting every Th“’sd
during the fall and winter months. pr, 6 Bagt’
INSTITUTION OF ELECTRICAL ENGINEERS.—President: Y e
Secretary, P. F. Rowell, Victoria Embankment, London, W.C:; Horeg
Treasurer for Canada, Lawford Grant, Power Building, Montreals Q“ b B“ﬁ
INSTITUTION OF MINING AND METALLURGY-—I"resldecmbO"
Taylor; Secretary, C. McDermid. London, England. Cama.dlﬂ"‘v'vtl H- o
Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain and W* i
and Messrs W. H. Trewartha-James and J. B. Tyrrell. F SMO
INTERNATIONAL ASSOCIATION FOR THE PREVENTION )
—Secretary R. C, Harris, City Hall, Toronto. Fi
MANITOBA ASSOCIATION OF ARCHITECTS.—President Wa (art’
Winnipeg; Secretary, R. G. Hanford. . sect®
MANITOBA LAND SURVEYORS.—President, J. L. Doup€: of:
Treasurer, W. B. Young, Winnipeg, Man. gydney
NOVA SCOTIA MINING SOCIETY.—President, T. J. Browf: Y £
C. B.; Secretary, A. A. Hayward. id“’tb%ﬂ
NOVA SCOTIA SOCIETY OF ENGINEERS, HAL]FAX«‘:P";;““'B
MacKenzie; Secretary, A. R. McCleave, Assistant Road Commiss th
Halifax, N.S p.-M
ONTARIO ASSOCIATION OF ARCHITECTS.—President, C. entt
Ottawa; Secretary. H. E. Moore, 195 Bloor St. E., Toronto. _pi dtw
ONTARIO PROVINCIAL GOOD ROADS ASSOCIATIONélL whi
N. Vermilyea, Belleville; Hon. Secretary-Treasurer, J. E. FareW
Secretary-Treasurer, G. S. Henry, Oriole. 5.8 '
ONTARIO LAND SURVEYORS’ ASSOCIATION.—Presideﬂt' o
Thessalon; Secretary, L. V. Rorke, Toronto. ce n“"
TECHNICAL SOCIETY OF PETERBORO.—Banl of Coﬂ‘“"; ontw.
Peterboro. General Secretary, N. C. Mills, P.O. Box 995, peterbor?: W
THE PEAT ASSOCIATION OF CANADA.—Secretary, wm. J:
New Drawer, 2263, Main P.O., Montreal. sec
PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS ™™ 4t
J. E. Ganier, No. 5. Beaver Hall Square, Montreal. ngstoﬂ' "
QURBEN'S UNIVERSITY ENGINEERING SOCIETY.-— \
herso™ o

President, W. Dalziel : Secretary, J. C. Cameron.
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina. ,gside“t' it
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REGINA ENGINEERING SOCIETY.—President, A.J.MGP
ROYAL ARCHITECTURAL INSTITUTE OF CANADA-—O 5. BenV‘r “4.
Square, Montreal, Que. ais B ste™ i
ROYAL ASTRONOMICAL SOCIETY.—President, Prof. L°
Toronto; Secretary, J. R. Collins, Toronto. noe. © ;
SOGIETY OF CHEMICAL INDUSTRY.—Wallace P. C° el
Alfred Burton, Toronto, Secretary. ¢ F. B i
TECHNOLOGY CLUB OF LOWER CANADA.—Pret’ah‘leﬂ » L U"
Secretary-Treasurer, E. B. Evans. Meets twice yearly. ) Mc(il v
UNDERGRADUATE SOCIETY OF APPLIED SCIENCE: o
VERSITY.—President, W. G. Mitchell ; Secretary, H. F. Col6, igents oy P
WESTERN CANADA IRRIGATION ASSOCIATION.— S. ank )
Marshall, Edmonton, Alta. Permanent Secretary, Norman orethiot
Box 1317, Calgary, Alta. Nield? u’"
WESTERN CANADA RAILWAY CLUB.—President, R. % Mond"y'
W. H. Resevear, P.O. Box 1707, Winnipeg, Man. Secod
June, July and August at Winnipeg.

Russell, Winnipeg, Man. ; Hon. Secretary, Alcide Chausse,




