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Fig. 3.—View Showing Lower Part of Abutments.

concrete piles and the superstructure a number of vertical 
bars were embedded in the piles.

The foundation work was done between the months ot 
January and July, and there were frequent interruptions due 
to highwater in the river.
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When holes had been driven down to firm ground a large 
quantity of gravel was introduced and rammed hard with 
oval monkey for obtaining a firm footing for the 
afterwards placed in the hole. In order to connect these

it 1, tonmrkable dimension of 8-in. (20 cm.), from this P°*n 
in$r ,S been increased until it is 20-in. (50 cm.) at the spnng- 
thici- 1CS' The bridge is materially strengthened b> 
the ,Stl®eninê ribs, which extend its whole length, an over 
eonn utments. These consist of the above-mentione 
(pj =te^ hy cross walls and supported by concrete comm!

and 3); constructed in the following mannei. 
heiE.c.heavy conical hammer, (Fig. 4). is raised to a certain 

and is allowed to fall, so that it pierces to firm groun ,

an
concrete

In cases where water percolated into the hole it 
necessary to adopt some precaution to keep it dry, 
obtain satisfactory concrete work. The manner of procedure 

to introduce a quantity of clay which was compressed

The wasthe Tiber,re was built last year in Rome a bridge over 
Possesses special interest because of the fact that tie 

exceeds everything hitherto attempted in reinforced con-
Ponte del

which 
«Pan 
Crete
r> •Rls°rgim

3, arch proper has a span of 333 ft- (I0° m’ wltb 1
' rise> (Fig. ,).* At the crown the thickness is reduced

so as to

was
against the walls by the action of the iammer ; in this way 

successfully kept from interfering with the

This bridge is calledconstruction.
ento.

water was 
crete.

con-
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largest reinforced concrete arch bridge
in THE WORLD.
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lbs. of cement Pet 

wet-
mixture of 500 

cubic yard was used, and the consistency was very
A concreteAt one end of the bridge a wall of rock formed a strong- 

natural protection and prevents any damage being done by 
the water to the abutments ; at the other end 
of the bridge this protection is obtained by 
reinforced concrete sheet piling, connected to­
gether by tongue and groove joints. These 

sunk in position by the use of apiles were
water jet, the water being brought to the end 
of the piles under a head of 70 ft.

In the reinforcement of the bridge only 
sizes of bars were used,* the unusual section
of these bars is shown in Fig. 5, and 15 the 

of Mr. Porchedder, (Turin), the head 
contracting firm who undertook the

two

design 
of the 
work.

on a live load 
steam rollers weigh-

The whole design is based
of 100 lbs. per sq. ft., or 3

lbs. each, placed in the mosting 33,000 
dangerous position.

A remarkable feature in connection with 
this bridge was the use of reinforced concrete

Fig. 6.

$30°’"aboutThe contract price for the bridge wasscaffolding, (Fig.
This 000.6 and 7). 

was of such a na-
that very 
resistance

ture, 
little 
was offered to the
flow of the water, 
and at the same 
time great 
strength was ob­
tained. The re­
sistance power 
was brought out 
by the fact that 
a steamer in try­
ing to pass under 
the bridge at 
high tide inad­
vertently struck 
two of the piles 
and broke them 
off, (Fig. 8). Not­
withstanding this 
accident the scaf­
folding was still 
able to support 
the recently plac­
ed concrete.
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Fig. 7.—Testing Bridge by Seven Steam

liSt °f brid^
For purposes of comparison a 

cipal dimensions of 
given in the table on

archsome other large 
the following page.

Fig. 4.

The scaffolding was built up so that each row of columns 
rested on 16 concrete piles placed in two rows and connected

above the water-line by a beam, 
(Fig. 9) ; each group of piles 
constitutes a support for reinforced 
concrete columns, which are again 
framed together by a second cross 
beam, on which were laid wedges 
and wood beams for the forms.

■

1i
\The columns and beams for 

this scaffolding were constructed 
separately, floated to the bridge 
and joined together by the rein­
forcement, filled out with cement 

The erection thus occu- 
very short space of

sift t
*I i

Fig. 8.
it’mortar, 

pied a 
time.

The Cahadthh
C. Tyr«",«,On page 847 of this issue of 

will be found an article by Mr. Henry
Impressions of the Risorgimen

Fig. 5.

“Americanof .175 and .61 sq. in. respectively.•With sectional areas
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CANADIAN ENGINEER

DESTRUCTION OF CEMENT MORTARS AND 
CONCRETE THROUGH EXPANSION 

AND CONTRACTION.

June

Rome»
descriptio

843THE27> 1912.

This article, read in conjunction with the foregoing 
u will be of interest to our readers.

One of the most important of the standard tests for 
Portland cement is that for “Constancy of Volume”__a lull­
ing title which carries with it the implication that 
cements are actually constant in volume. It requires 
keen observer to find numerous instances where the implica­
tion has not been justified.

our 
no very

Cracked copings and walls, 
sidewalks warped and split, and stucco dropping from 
houses, are sights which are so frequent as to force upon 
the observer the feeling that the phenomena must be due to 
some property characteristic of many if not all concretes 
which are exposed to the weather.

Ü

Professor A. H. White, of the University of Wisconsin 
gave the results of his investigation of the subject in 
before the American Society for Testing Materials, 
paper in abstract form, as here given, is most interesting.

The change in volume of concrete due to 
change has been determined with considerable 
be for unit length 0.0000055, or 0.00055 per cent., 
gree Fahrenheit, 
to the chemical processes of setting and hardening which 
are barely mentioned in even the more important treatises, 
and other variations due to the wetting and drying of the 
concrete whose very existence is practically unknown, 
with these two latter classes of changes that this paper will 
deal.

W\ a paper 
The

Fig. 9.

Table of Long Concrete Arches. temperature
accuracy to 

per de-
There are, however, other changes dueMaterialname iUsed for

Co“to0Sondhr!0AdltalyLine

Sandstone It is571900/03Street..

Granite601902/04Railway
Jr'ne °\Vielhe Steyrling 
Austria enera " Triest.

The following pages show especially the effect of al­
ternately wetting and drying bars of neat 
mortar.

Granite

Reinforced
Concrete

cement and sand 
There are also included the behavior of various 

bars of neat cement kept continuously in water and in air. 
These are included not only because more data on the sub­
ject are desirable, but because the Portland cement now be­
ing used is a different material from that tested by the 
European investigators, who undoubtedly worked with ce­
ments made in the old vertical kilns. The modern American 
cement made in rotary kilns differ from the older

so1903/04RailwayBridge
Munich e.r the tsar,

8r^.AtTeufen,Sohwi2;

Bp^n£VertheValserine,

la"d°.AustrXin Auck"
Bridg
Br‘dg=inMiiw 

bridge

321903/04Street ..

Limestone140284 73 841904/05Railway

Concrete

Reinforced
Concrete

11667721906/08Street

not only
in method of manufacture but also in chemical composition, 
and is worthy of separate study.

854888Street .. 1908

Limestone

Reinforced
Concrete

Concrete
Reinforced
Concrete
Concrete

60661908/09Railway
Experimental Method.—The method of making and 

suring the expansion bars was that of Campbell and White. 
The dimensions of the bars are approximately 1 by 1 by 4 
ins., and they contain bevelled glass plates cast into the end 
to ensure a smooth surface for the micrometric

The Portland cements used were all commercial 
samples which passed successfully the standard 
soundness. Standard methods 
the water and in mixing.

mea-1907/10Street ..
e in cieveland (Ohio) 

aukee (Wis.) 

ane(Wash.) 
Trance')" Constantine

1908/10Street ..

Street .. 1909

1909/11Street .. measure­
ments.

Concrete6083Street .. 1910/11 tests for
were used in proportioning 

The initial measurement was 
made after the bar had stood 24 hours in the damp box.

Illustrations from Actual Practice.—It may be urged that 
the tests were all made on small bars manufactured in the 
laboratory and that such large values might not be obtained 
in actual practice.

STADACONA hydraulic company :

Announcement has been made at Quebec of the orgam- 
takine-°t[th<i Stadacona Hydraulic Company, which is under- 
Ste. a 6 development of the power at Seven Falls, back o 
4oo fenne de Beaupre. The falls, which have a head of over 
itial J1’ W'" at Present enable the company to obtain an in- 
kackerTv6'0131116111 to,000 horse-power. The company is 
lists = , a Sroup of Montreal, Quebec and foreign capita- 

- the n l^e arrangements concluded, it is said, will resu t 
PreSen.C°mpany being able to deliver power by the end of the 
Pany year- Among the interests identified with the com 
Seneralre: President, Hon. L. P. Pelletier, postmaster-
Wa! °f Cana<3a; Sir Rodolphe Forget, M.P. ; Neuville 
ber of ’ banker, Quebec ; Hon. C. E. Dubord, Quebec, mem- 
t>. q hc Legislative Council of the Province of Quebec - Mr. 
sels • - esperance, banker, Quebec ; Mr. Alfred Bouvier, rus 
de la m’ Bierman, Shawinigan Falls; and Mr. n re

0T~-nerie, France.

Zation

Bar 156 A is made from a part of the cement sidewalk 
on the north side of the campus of the University of Michi­
gan. It was laid in 1890 from imported German 
the University workmen who

cement by 
paid by the day and under 

no temptation to slight the work or skimp cement, 
the slabs of this walk

were
Most of

are now warped slightly so that 
shallow puddles of water stand in them after rain, and 
after twenty years the expansion is still

in

even;
occasionally causing 

adjacent blocks to heave and form an inverted “V.” The 
top layer is split from the bottom in many places and it 
from one of these pieces of the top coat that bar

was
sawed. An examination of its lower surface shows5 that "the 

split was not due to faulty bonding, for the break has oc­
curred not at the exact junction of the top coat and base,
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i 13.—Hardening under water, ex­
pansion 0.01 to 0.05 per cent., the greatest changes being 
in the first few weeks ; hardening in air, contraction 0.06 to 
0.09 per cent., most 
months; on wetting and drying, expansion 0.04 to 0.09 Per 
cent, on wetting, and contraction within same 
drying.

Cement-sand bars,but just below the upper surface of the base. The top coat 
carries with it a thin layer of the base. This bar became 
dampened in the sawing process and was therefore put into 
water and allowed to become saturated and fully expanded 
before the measurement recorded as the initial was made. 
It then contracted slowly for 14 days in the air, the total 
shrinkage being 0.05 per cent., and on putting it into water 
it expanded to practically its initial volume in 4 days. When 
removed from water it contracted again as before.

of the contraction being in the first three

limits on

Compound bars made of one layer of neat cement on a 
layer of 1:3 sand expand and contract together but at differ­
ent rates and to different degrees. The differential expansion 
varies from 0.00 to 0.15 per cent.

The one natural rock cement tested showed twice as 
much variation in volume as Portland cement.

These variations in volume with change of moisture 
content do not disappear with lapse of years, for changes of 
0.05 and 0.06 per cent, have been observed in bars cut from 
sidewalks which have been laid 20 years.

Changes in Monolithic Cement and Concrete.—These 
changes noted above may seem small, but when converted 
into other figures their real seriousness becomes apparent. 
The following hypothetical illustrations are presented to 
show the magnitude of the possible stresses.

Another instance to which attention is called is bar 15b 
E, cut from a piece of cement stucco which came loose from 
a brick porch after only two years’ service. The stucco is 
well mixed, has a good ring and is hard. The brand of 
cement used and the proportions are unknown, but it^is 
certainly a rich mixture, probably as high as 
stucco in coming off did not split off from the brick but in 
almost all instances carried a thin skin of the brick adhering 
to it, showing that the fault did not lie in failure to bond 
the materials together. The behavior of a bar sawed from 
this stucco is shown in the curves for 156 E. It was sawed 

without moistening, and when placed in water for
and reached 0.08 per 

On drying in air is slowly re- 
It is not to be wondered at

The1:1.

to shape
'24 hours it expanded 0.07 per cent, 
cent, after 4 days in water. ft. longImagine a wall of neat Portland cement 100 

anchored at each end to absolutely immovable supports- Let
At the end of that ti®e

turned to its original volume, 
that a stucco which expands practically 1 in. in too ft. when- 

it gets thoroughly wet, should fail.
it be kept under water for 3 years, 
it would, had it been free, have expanded 0.1 per cent., °r 

Since it is supposedly not free to expand the com
ever

Another instance of change of volume in material which
is afforded by the study of a

t.2 ins.
pression will be o. 1 per cent, and the compressive stress, 011 
an assumed modulus of elasticity of 5,000,000, will be 5,°o° 

Perhaps the cement could withstand this

has been in use many years 
section of cement sidewalk which was taken up in good con­
dition after 20 years’ service. From this was sawed a bar 
approximately 1 by 2 by 4 ins., consisting of the top 
by M by 4 ins. on a section of the bottom portion 1 by 114 
by 4 ins. This bar (156 B) is, therefore, similar in many 

the compound bars of neat cement and 1 :3 mixture 
It showed the usual expansion of both

lbs. per sq. in. 
pressure.

Imagine now that this cement wall becomes dry. 
should contract 1.7 ins., but since it is not free there will be 
developed a tensile stress of 7,500 lbs. per sq. in., whL

The wall would

coat 1

ways to
is several times more than it can stand, 
have to crack.

Suppose this neat cement wall had been originally al
would, it 

chored

before referred to. 
layers in water and the contraction in air which was ex- 

When placed in water the bottom layer expandedpected.
practically its whole amount (0.033 Per cent.) in 15 minutes, 
while the richer top layer expanded in the same time only 

At the end of 24 hours the top portion had 
expanded 0.028 per cent., and after 3 days had become prac­
tically constant with almost the identical expansion 0.035 
per cent., which the bottom showed. This is interesting 
partly because of the evidence of alternate bending stress 
in the concrete due to the more rapid expansion of the lower 
layer and partly because of the ultimate agreement in ex-

Note that this

lowed to harden in the open air. After 2 years it 
free, have contracted 0.25 per cent., but since it is an 
at the ends there will be (assuming the same modulus) a

evident
0.010 per cent.

Is it nottensile stress of 12,000 lbs. per sq. in. 
why neat cement is not used in practice ?

with theIf the above wall had been built of concrete ^
same volume changes as the 1 :3 sand bars and as the 
sidewalks whose measurements are given above, its chan

would probablyin length between the wet and dry states 
have amounted to 0.05 per cent., which with a modulus 
elasticity of 2.500,000 lbs. per sq. in. corresponds to a str® 
of 1,250 lbs. per sq. in. The concrete could withstand t 1 
in compression but not in tension. Not even our best s 
will stand indefinitely repeated alternate bending stres 
nearly to its elastic limit. Why should we wonder, then, 
a rich cement mixture should ultimately crack when eX 
posed to the stress resulting from a volume change of °- 
per cent, every time it is exposed to rain or sunshine.

ofpansion of the top and bottom portion, 
cement sidewalk was in good condition after 20 years ser- 

It is possible that its satisfactory condition is due tovice.
this agreement in coefficient of expansion of the two layers. teel

Summary of Experimental Data.—In the foregoing there 
have been presented data on the sadly neglected subject of 
expansion and contraction of hydraulic cements as they age 
in water and in air and as they are alternately wet and dry. 
It should be emphasized, however, that the number of ex­
periments is entirely inadequate to make it proper to quote 
them as average results. They are to be regarded merely 
as illustrations of how some acceptable commercial cements 
have behaved. It is, however, permissible to summarize the 
extremes 10 show the range of fluctuation.

theThere is no experimental evidence which shows 
changes in volume of leaner concrete. It is evident that 
properties of the sand and rock become of increasing 
portance as their percentage increases. The tests by B 
mann on volume changes in building stones, quoted at 
commencement of this paper, show small values 
stones but variable values for sandstones, the upper 
being almost as high as those quoted for neat 
Whatever the values might be for crushed stone as 

it is hardly conceivable that gravels and
which have withstood the action of the weather for ccntU, n

much wti
gravel coucre

im-

for H»e'
figure5

cement-
used i°

sand5

Neat cement bars hardening under water.—After 1 year, 
expansion 0.07 to 0.15 per cent. ; 1 year to 4 years almost 
no change ; on drying after 3 years in water, contraction 0.13 
to 0.15 per cent. ; on wetting again, expansion 0.13 to 0.17 
per cent. concrete,

Neat cement bars hardening in air.—Contraction after 
3 months, 0.14 to 0.28 per cent., after 1 year, 0.18 to 0.34 
per cent., with slight increase to 4 years.

without disintegration can change their volume 
wet and dried. It seems probable that in
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the volume changes decrease as the proportion of cement 
decreases, until a certain lower limit is reached where the 
change in volume is purely a capillary phenomenon.

If this line of reasoning is correct those concrete 
structures should be most stable when exposed to the 
weather in which there is just sufficient cement to give 
strength but not enough to cause excessive volume changes. 
Practical experience apparently confirmes this view.

months and has already completed most of its shrinkage. 
Its surface is also probably dirty so that the freshly poured 
mortar will not readily unite with it. Both of these circum­
stances are unfavorable. The fact that the main portion of 
the floor has already dried out and shrunk 
greater differential shrinkage of the top coat. The advice 
is usually given to wet the floor thoroughly before pouring 
the top coat. It would be better to keep it wet for 24 hours 
beforehand in order to give it an opportunity to expand to 
somewhere near its initial volume.

causes an even

Stucco.—There are many instances where stucco has 
remained perfect even when exposed to the weather for half 
a century.
in recent years, where stucco, has failed miserably in five 

The excellence of old stucco is sometimes laid to

It is not surprising if, under these crcumstances, the top 
splits off 'the base, shrinkage cracks appear, and the in­
dividual slabs curl up somewhat at the edges in the effort 
to relieve the shrinkage strains.

There are probably more instances, especially

years.
the natural rock cement with which most of it was made. 
It is not safe to deny this on the evidence of a single experi­
ment, yet attention may be drawn again to the one natural 
rock cement which has been tested in our laboratory, whose 
volume changes were in every way much greater than those 
of Portland cement.

In case electric conduits, 
etc., are bedded in the top coat their course will be indicated 
by shrinkage cracks following the lines of weakness which 
they cause. Since these floors remain continually dry, con­
ditions will become constant after a few months, and there 
will be little further change.

Sidewalks and Pavements.—The cSief factor which in­
fluences the behavior of sidewalks and pavements is the 
weather.

Is it not more probable that the old stucco has survived 
because of its lower proportion of cement? 
simply a question of providing a rough brick or stone wall, 
entirely durable in itself, with a smooth surface, and when 
in addition hydraulic cement was expensive, it was natural 
to use a mortar containing just enough cement to adhere to 
the wall. With the introduction of metal lath as the support 
for stucco, and the necessity of protecting the metal from 
corrosion, coincident with the drop in price of Portland 
cement came the use of richer stuccos.

When it was
The influence of temperature is well known and 

will not be dwelt upon. A sidewalk usually consists of a 
base of rather lean concrete covered with a wearing coat of 
cement mortar which may be as rich as 1:1, and is not 
usually poorer than 1 :a. 
is sometimes provided with expansion joints.

The walk is cut into blocks and

As the walk dries out the top coat shrinks more than 
the bottom, as shown in the experimental study of compound 
bars. The effect can often be seen in sidewalks where the 
contraction has dished the entire slab so that shallow puddles 
of water stand in them after a rain. When the walk is wet 
By the rain the top expands more than the base, 
nate bending stresses thus developed all too often show 
themselves after a few years when the top coat splits off the 
base.

apparently an unfortunate one, for a 
in. in 100 ft. as shown by the stucco

The step was
volume change of 
156 E as it changes from the wet to the dry state cannot but 

They may be only hair cracks, for with a 
crack every 12 ins. each crack need only be 0.01 in. wide to

The elastic metal

The alter-cause cracks.

take up the whole change in volume, 
lath will probably yield without mechanical injury, but the 
protection against corrosion which the stucco is supposed 
to afford disappears with the first hair crack, and unless 
the lath has been better protected, by galvanizing or paint­
ing, than most sorts are by the manufacturers, its days are 
numbered. It would have, been better to have used a leaner

The necessity of expansion joints is now well recognized, 
although they are put in principally to take care of ex­
pansion due to changes of temperature, 
presented in this paper on both neat and sand briquettes in­
dicate that the expansion of cements kept wet ceases at the 
end of a year, and that the total expansion does

The experiments

not amount
to ever 0.1 per cent. This would require a %-in. expansion 
joint every 20 ft.

stucco and kept it free from cracks.
A stucco rich in cement may also split off in time from 

brick where a lean stucco would have remained good. The 
change in volume of brick when wet and dry is, according 
to Schumann, less than 0.02 per cent. If the change in the 
stucco is 0.08 per cent, there is opportunity for a stress cor­
responding to a volume change of 0.06 per cent, which 
might be 1,500 lbs. per sq. in. 
has not split off in one or 
may not split off in five or ten years.

In addition there must be the joints to 
care for the expansion due to summer heat, which for a rise 
of 100° Fahr. is 0.05 per cent., about half of what may be 
expected from moisture. To take care of the volume 
changes from both these causes a %-in. expansion joint 
every 10 ft. should be adequate, although it does not include 
much margin of safety. In hot weather after a long rain 
these joints would be almost closed. In dry or colder 
weather they would be open.

The fact that the stucco 
two years does not mean that it

Interior Floors.—The question of reinforced concrete is 
discussed in a later paragraph. Here only the changes in 
the concrete itself will be considered, 
will be assumed in which there is a base of rather lean con­
crete covered with a wearing coat of mortar sometimes as 
rich as 1 : t.

According to the experimental figures any evils due to 
expansion should make themselves evident during the first 
two years, but practice does not always bear out this as­
sumption.

The usual practice
Reference was made at the commencement of

this article to the cement walk laid around the 
the University of Michigan twenty years ago, which is still 
showing expansion and giving mute evidence of the 
generated by occasionally thrusting up two adjacent slabs 
in an inverted “V”.

campus of

The first case assumed will be that of a cellar floor 
Where the base is tamped down and the top coat at once 
Put on, giving the best conditions for bonding. The whole 
mass gradually dries out and shrinks, but the top coat, be­
cause of its high content of cement, shrinks more. 
toP coat will tend to separate from the base, but since a 
cellar is always relatively damp there will probably be little
trouble.

pressure

This is not a phenomenon due to sum­
mer heat for it occurs usually in the spring. What is the 
cause which is still making this walk expand after twenty 
years ?

The

An explanation may be suggested, although it is 
possible to prove it completely. It is well known that the 
glass of thermometers expands when heated and 
when cooled, but not to its original length except after a long 
lapse of time. Thermometers which are used frequently at

not

The situation is not so favorable when a top coat is to 
he laid on an upper floor of a concrete building. The main 
Portion of the floor has been poured tor possible three

contracts
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high temperatures keep growing longer. If they are laid 
away for a long period of time they shorten again and may 
even become shorter than when first calibrated. Metals 
behave similarly, so that it is not possible to utilize their 
expansion for making pyrometers which will not need fre­
quent recalibration. The warping of the grate bars of fire­
boxes due to expansion is another illustration. It would be 
natural to expect analogy that concrete would tend to a per­
manent expansion when it is kept wet longer and oftener 
than it is dry, and that it would tend to become shorter 
under the opposite conditions, 
paper in general confirm this theory, 
neat cement which had been kept under water for three 
years and were then dried out and re-immersed, all but one 
were longer after the re-immersion than they had been, and 
the one exception is apparently susceptible of explanation.

designers have had no knowledge. These stresses may have 
been to blame for some of the collapses which have occurred 
in reinforced work, and the small number of such collapses 
may be more a tribute to the value of the factor of safety 
than to scientific knowledge.

It is encouraging to note, however, that in buildings, 
where the beams remain dry, most of the contraction will 
have taken place at the end of the first three months and 
that from that time on the volume changes will be slight. 
Concrete floor beams are treacherous during the first few 
weeks, not only because the concrete itself is new and weak, 
but because of the tensile stresses developed.

There is danger that a rather slight load on a green 
beam may cause cracking if not total failure, for it is en­
tirely possible that the whole of the concrete is in tension 
and its tensile strength at that stage is very small. Several 
weeks should be allowed to elapse, even in warm weather, 
before the forms are,taken off and the supports removed. 
Fortunately these tensile stresses seem to practically reach 
their maximum in three months, while the concrete gains in 
strength for a much longer period, so that if a concrete build­
ing is successfully completed there does not seem to be a 
probability of future failure due to changes within the con 
Crete.

The experiments of this 
Of the five bars of

A more striking illustration is afforded by the two
These bars' were made on the 

same day from identical materials, but after the initial

neat
bars 146 A III. and A IV.

measurement A III. was left in the air and A IV. placed in 
water. They were then alternated between air and 
at first at the end of each week and afterwards at longer 
intervals.

water,

There is, however, a definite difference in the 
treatment of the two, for with A III. each cycle has 
sisted of a period in air of two or three months followed by 
an immersion in water of usually a week. It has, therefore, 
been dry most of its life and its mean length since the end 
of the first month has been steadily diminishing. The 
panion bar A IV. was subjected to the opposite treatment in 
that its long periods were in water and its short periods in 
air. Its mean length and also its length when wet has 
been steadily increasing for the 18 months of its existence, 
although the rate of increase since the ninth month has been 
slow.

con-
Causes of Change of Volume.—There is no expérimenta» 

work to account for these volume changes. Their progres­
sive nature as the cement hardens in water or air makes it 
evident that they are connected with the chemical processes 
of hardening. Since the hardening of cement is recognized 
as being essentially a process of colloid formation and 
change, it may seem not unreasonable to hold that the 
chànges are connected with the volume of the colloid water. 
The nature of the volume changes as cement passes from 
the dry to the wet state is in harmony with this view. It 
is probable that the volume changes are also due in part to 
purely capillary phenomena, for sandstones and other build­
ing stones expand when wet and contract when dry. The 
amount of the expansion and contraction of concrete de­
creases as less cement is used, so that it appears that the 
changes are more a function of the cement than of the min­
eral aggregate.

The subject has not been sufficiently studied to show 
how far such factors in the manufacture of cement as 
chemical composition, temperature of burning, fineness of 
grinding, and rate of setting, influence the result ; nor how 
far conditions surrounding its use, such as amount of water, 
temperature of air, etc., affect it. Until the influence of 
these factors has been determined it will not be possible to 
make intelligent progress towards lessening the volume 
changes and increasing the reliability of structures contain­
ing Portland cement. The subject is of such importance 
as to merit most thorough investigation from both the 
chemical and mechanical side on a larger scale than has Ve* 
been attempted.

Conclusions.—Concrete hardening in a moist place and 
remaining continually moist throughout its life expands 
slightly, but the compressive stress developed in the concrete 
is probably not large enough to be injurious.

Concrete hardening in air and remaining continually 
dry contracts. The contraction is roughly twice as muc^ 
as the expansion of concrete continually damp. This greater 
stress is harmful not only on account of its magnitude but 
because it puts the concrete in tension, where it is weakest. 
It introduces an error of unknown magnitude into the cal­
culations for all reinforced beams. It is responsible for the 
cracks in the top coat of interior cement floors. Fortunatelv 
most of the bad effects become evident within three months-

Cement sidewalks, pavements, and stuccos exposed t0 
the weather contract when dry and expand when wet.

com.

At its last measurement it was slightly longer than 
another bar of the same cement which had been kept con­
stantly in water, but it will require a longer time to decide 
whether the increase is material.

This theory of the continued expansion of cement walks 
in a rather damp climate, such as that of Michigan, is the 
only one which seems to adequately explain the compression 
ridges still occasionally developing in the twenty-year-old 
walk on the campus of the University of Michigan which 
has been referred to before. If the theory is correct it would 
indicate that there would be more trouble with cement side­
walks and pavements in wet countries than in those which 
are reasonably dry, and that there is need of much wider 
expansion joints in damp climates.

Reinforced Concrete.—It is evident from the data pre­
sented here that concrete undergoes a notable shrinkage as 
it drys. If a concrete beam is formed rigidly fixed at both 
ends, as is practically the case in skeleton concrete con­
struction, it is evident that it must, on hardening, be under 
an initial tensile stress due to contraction. Conditions will 
not be changed by the presence of steel reinforcement 
vided the ends are absolutely rigid. If, however, the ends 
of the beam yield at all, and the concrete adheres to the 
steel, the strains will be adjusted between the two. 
steel will be in compression and the concrete in tension, but 
to a lesser extent.

pro-

The

In the review of the literature at the 
commencement of this paper attention was directed to the 
experimental work of Considéré and to the experiments of 
Emerson, who found that even with mixtures as lean as 
those used in practice, compressive stresses of 2,500 lbs. per 
sq. in. might be developed in the steel through the volume 
changes in the concrete of bars only 3 ft. long and not 
anchored at either end. The paucity of information on this 
subject should be emphasized. There is every probability 
that there are important stresses in all reinforced concrete 
work due to volume changes in the concrete of which the The



Since the publication of 
Bridges and Culverts”

my treatise on “Concrete next longest one Fig. 3) is at Auckland, New Zealand, with a 
span of 320 feet, and its deck 147 feet above water. In America 
the longest concrete spans are those at Larimer Avenue 
Pittsburg ; Monroe Street, Spokane, and Detroit Avenue, 
Cleveland, with spans of 312 feet, 281 feet and 280 feet re­
spectively.

in 1909, rapid progress has been 
made in the direction therein indicated, in the design of 
Crete bridges.

con-
Instead of the heavy masonry bridge with 

many piers, solid arch slabs and earth filling, practice has 
swung to the other extreme where reinforced concrete is
used with individual members and outlines similar to those 
in steel, the framing in some cases being extremely light, 
as in the recent Mizenhead bridge in Ireland.

It is interesting to note that the world’s record for a 
masonry arch, after the lapse of 
again at Rome. Pons Aemil- 
ius, (Fig. 1) which 
pleted 142, B.C., after under­
going numerous repairs, 
tinued in use until 1890, when 
most of it was removed to 
make room for a new steel 
bridge with its deck supported 
or horizontal girders, the 
structure now being known as 
Palatine bridge. Many of the 
old Roman bridges which 
known

In Continental Europe the next longest con­
crete arch is that at Stein, Switzerland, over the Sitter 
River, with a length of 259 feet, (Fig. 4) though the 
arch at Plauen, Germany, has a span of 296 feet. In Great 
Britain, the longest concrete spans are those over the Nore 
River at Kilkenny, with a single opening of 140 feet, and

a very flat rise, completed in 
November,
slender foot bridge at Mizen 
Head, crossing the 
channel to an island

stone

more than 2,000 years, is

was com-
1910; and the

con-
narrow 
at the

southwest extremity of Ire­
land, the length of span being 
172 feet, and the deck 150 
feet above water.
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The most interesting fea- 
of the Risorgimento

m :ir^ li tures
bridge are: (1) foundations, 
(2) flat rise, (3) hollow 
spandrels, (4) uncertain ac­
tion, (5) surface treatment, 
(6) falsework.

were
as stone arches, were 

really only faced with stone, 
the body of the arch and piers 
in many cases being concrete ; 
and the same system of 
struction was carried out in 
Roman buildings and other 
Works.

Ma

! *

con- (1) Foundations.—The chief
requisite of an arch should 
certainly be an unyielding 

become almost an axiom of de-

Fig. 1.—Pons Aemilius.

It is, indeed, known that concrete was much used 
many years before the ‘Christian era, not only in Rome, but 
m Greece, Etruria, Assyria, India, and China, and it is also 
found in the Pyramids, the Walls of Babylon, as well as in 
the Great Wall of China. Occasional evidences of the 
°f concrete in bridge construction after the fall of Rome 
®till remain, as in the bridge at Amalfi, Italy, built by the 
Moors in the sixth

foundation. It has, in fact, 
sign, that arches, especially those of small rise, are suitable 
only when such a foundation is obtainable, as at the cross­
ings of the Niagara and Zambesi Rivers where rock cliffs 
rise on one side.use Where arches are used on foundations 
other than rock, semi-circular ones, or forms nearly ap­
proaching to them are the best, and as the proportion of 
rise to span diminishes, the arch with its heavy lateral 
thrust becomes less desirable. The bed of the Tiber River, 
at the site of the new bridge, is composed of sand and clay 
underlaid m unknown depth with soft mud, necessitating 
pile foundations, covered with reinforced concrete grillage. 
This condition of subsoil would in itself, in

century.
The Risorgimento bridge (Fig. 2) over the 'liber at 

°me, with its clear span of 328 feet (100 meters) is in 
many ways a striking contrast to those adjoining it, and it 
ls Probable that if the old Roman engineer, Lucius Fabricius, 
Who built bridges over the Tiber in the early part of the 
first century, could examine the latest one, he would likely 
Vlew it with suspicion and disapproval.

The new bridge has a deck 65% feet wide at a height of 
47 feet above low water, and it crosses the Tiber with a 
Slngle span.

most cases, lead 
to the use of shorter arch spans with greater relative rise, 
or to a girder bridge with only vertical reaction. Instead 
of heavy and massive abutments to resist the lateral thrust 
of so flat an arch, we find in the Risorgimento bridge 
cellular construction with comparatively thin tace walls 
backed up by seven 12-inch vertical walls, one of which is 
in line with each of the seven ribs

Compared with other concrete bridges, the

* Consulting Engineer, Evanston, 111.
on the bridge. There
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richer the mixture is in cement, the greater is the volume 
change, so that there is a differential expansion between 
the top coat and base of sidewalks which is often sufficient 
to split the two apart. So also rich stucco may be split from 
brick. In damp climate irregular expansion 
ently for as long as twenty years, 
not appear for many years, 
necessary in sidewalks and

made indicate that integral waterproofing compounds do not 
prevent or lessen the changes in volume. The only safety 
seems to lie in the use of lean mixtures whose volume 
change is slight. A stucco coat is inadequate 
tion for metal lath.

as a protec-
If it is rich enough to keep water out 

it will crack. If it is lean enough to avoid the cracks water 
will go through it freely. In a dry climate the tendency is 
for sidewalks and stuccos to shrink more than they expand. 
Under these circumstances they will be much more durable’ 
because of the slower corrosion stucco may be permissible 
as a protection for wire lath

occurs appar- 
Its harmful effects mav 

Large expansion joints are
pavements.

Rich stuccos will inevitably crack through expansion 
contraction, and may be ruined.

and
The few experiments

AMERICAN IMPRESSIONS OF THE RISORGIMENTO BRIDGE AT ROME.

By Henry Grattan Tyrrell.*



(4) Uncertain Stress Conditions.—'Certainty of action 
and definite stress conditions are well known principles of 
bridge design. In the new Tiber River bridge with curved 
arch slab without hinges, rigidly connected to seven vertical 
ribs, it would seem that the stress condition was indefinite 
and the amount of thrust taken by the vertical ribs indeter­
minate. It is customary now, where a slab arch is used, to 
omit the vertical rib, or, if vertical ribs are used, to omit 

But the Tiber River bridge is a combination,
Fig. 2.—Risorgimento Bridge, Rome.

the slab.
and from the drawings which are shown in the reports °f 
the “Ponts et Chasees” its action in this respect is in­
definite. It is the practice in some bridges in America, 
notably those at Paterson and Clifton over the Passaic 

make the arches continuous over the piers and

(2) Flat Arch__Arches with small rise are generally not
a desirable form, for they not only have excessive lateral 
thrust, but they plainly display their weakness in this re­
spect. The beautiful Alexander III. bridge in Paris, which 
is a model in almost every way, is lacking in this one par­
ticular, for it fails to impress the beholder with its strength 
and security. Its span of 353 feet is only a little more than 
the latest one over the Tiber. Since other bridges at Rome 
have one or more river piers, it would seem that at least 
two piers at this site would have been permissible and would 
have greatly de­
creased the hori­
zontal pressure on 
the abutments, at 
the same time 
making arches 
with a greater re­
lative rise appro­
aching the pro­
portion of the 
beautiful Trinity
than 300 years has been accepted as ideal, 
of about one-quarter of the span gives a very pleasing pro­
portion when it can be obtained, an excellent illustration 
being that designed by Alexander Nimmo at Limerick, 
known as the Wellesley bridge. The desire among engineers 
and designers for making bridges of record proportions is 
well known, and while this motive may not have been an 
influencing one on the Risorgimento, three spans would cer­
tainly have made a much better appearance.

(3) Hollow Spandrels.—The cellular type with hollow 
spandrels, which may be quite effective in the present case, 
is a violation of truthful construction, the general principle 
being that structures should, as nearly as possible, exhibit 
their real action and condition, and should appear to be 
just what they are. Concealment or deception should be 
avoided, and wherever consistent with construction, the gen­
eral type and arrangement of parts should be evident. The 
accepted form in America for ribbed arches and open 
spandrel construction is to support the deck either on a 
series of spandrel columns, as in the Meadow Street bridge 
(Fig. 5.) in Pittsburg, or on longitudinal walls, as at Sandy 
Hill, over the Hudson (Fig. 6). For slab arches, the almost 
universal rule now is to use open spandrels with transverse 
arcades of colonnades. Lightness can as well be secured in 
these latter forms as in the more obscure and uncertain 
cellular type that was used in the bridge under discussion. 
The small thickness of the arch ring, varying from only 8 
inches at the centre to 20 inches at the springs, contrasts 
greatly with the crown thickness of 48 inches and 72 inches 
on the Stein-Tuefen and Spokane bridges.

River, to
anchor them securely back into the abutments, for the pur-

One of the first andpose of developing cantilever action, 
perhaps most interesting experiments in this direction was 
that made by Brunei in 1836, when he erected a half canti­
lever arch .of brick and cement at Rotherhithe when he was

chief engineer of
the Thames Tun­
nel. Brunei used 
no centering, the 
curve of the arch 
being formed by 
face moulds or 
sweeps. His ex­
perimental half 
arch stood on a
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Fig. 3.—Grafton Bridge, Auckland.

io-foot base, the long arm being 60 feet, while the rear or 
cantilever end was only 30 feet. The longer end had a rise 
of 10 feet 6 inches, and was balanced at the shorter end by

The upper and lower

which for more 
A rise

bridge at Florence

a suspended anchor of about 31 tons, 
portions of the arch were 4 to 5 feet in width, while the 
spandrel wall was only 18 inches thick, 
iron bands one inch wide and one-sixteenth inch thick, laid 
hcrizontally on the brick courses, and the strength of his 
experimental cantilever was proven by the fact that it con-

This interesting ex-

He used hoop

tinued standing for about two years.
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Fig. 4.—Stein-Teufen Bridge, Switzerland.

périment, which was probably the first of its kind, has been 
followed in more recent years by the construction of concrete 
cantilever bridges with members properly arranged f°r 
definite stress computation. While the Tiber River bridge 

doubtless carefully designed, its stress conditions 
are certainly indefinite, owing to the combination 
curved arch slab and vertical ribs, fastened rigidly 
together.

was

J
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In the year 1896 Mr. Edwin Thacher made designs for 
two reinforced concrete bridges with hollow spandrels, en­
closed on the face with curtain walls, one of the designs

(Fig. 7). This resembles in 
respects the Risorgimento bridge, and is one of the

Unlike the

is no doubt that the builders of this bridge long experienced, 
long experienced in such work, and particularly with the 
“Hennebique” construction, were entirely competent to in­
stall these foundations which were on the “Compressol” 
system, and yet there is little question but that limited time 
and appropriation is responsible to some extent for the lack 
of more substantial abutments, such as used in many of the 
other “Hennebique” bridges.

having a length of 150 feet.
some
very few of this kind appearing in America.
Tiber River bridge, the American design showed only two 
longitudinal face walls, and those two were provided with 
expansion joints, making the stress conditions definite.
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(5) Surface Treatment.—The surface treatment of the 
new bridge at Rome, with a fine flat face on the centre por­
tion, resembling cut stone, and moulded blocks on the abut­
ments, is excellent, being similar to that of the Sandy Hill 
bridge over the Hudson River, the Connecticut Avenue 
bridge at Washington, and the iChatellerault bridge over the 
Vienne (Fig. 8) built by M. Hennebique, 1899. 
nection with surface treatment, it is interesting to note the 
efforts made in this direction since concrete bridges were 
first introduced. The Romans made extensive use of con­
crete in the body of their piers and arches, the surface being 
faced with travertine, their constructive methods being very 
plainly visible on the portion of old Ponte Rotto (Fig. 9) 
which still remains. The same system of construction was

poleon, Invalides, Alma, 
faces was again tried in 1868 when a 75-foot concrete span 
was erected near Gloucester Road station over the Metro­
politan Extension Railway, London, the arch face being 
lined to represent ashlar.

Experimental treatment of arch

It was found that while bridges 
with concrete faces were aesthetic failures, they could be 
quickly built at small cost, and for several years following 
1S73 they were generally used by the Irish engineer Nathaniel 
Jackson in spans of 18 to 45 feet for highway crossings in 
the rural districts of Ireland.

In con-

The design of the Risorgimento bridge is lacking 
aesthetically, in that some prominent feature, such as Pylons, 
statuary, or even lamp clusters, should appear above the 
deck over the springs, thus marking the limits of the arch 
and separating it from the abutments, but the absence of 
such features may be due to insufficient money appropria­
tion.

*
‘«1 [

A/-"'..... Sponm' s | 3
■ÎL&1L JlpamsJJat- -l-LSL X. K 1

^ Ufc....630"..x ...530"-- 4
I I

• 63'0‘ _i...454'O' ......... ►i
1Elevation.

Fig. 5.—Meadow Street Bridge, Pittsburg. R'St M is

I
—............ -..........1500'---------------------

extensively used on public works during the latter half of 
the eighteenth and the first part of the nineteenth centuries, 
but it was not until 1840 that a bridge was made almost 
wholly of concrete at Grisoles in France. It was the work 
of the eminent French engineer, M. Le Brun, who erected 
a span of 39 feet 4 inches over a branch canal of the Garonne. 
The only place where material other than concrete was used 
was in the exposed end of the arch ring, which was faced 
with brick, and the four vertical abutment edges below the 
springs, which were faced with stone, 
surfaces, including the soffit and spandrels, were of con­
crete.

Hotf Elevation 
of Framing.

Half Elevation 
of Completed Structure.

Fig. 7.—Proposed Bridge for Pittsburg.

(6) False Work.—The use of reinforced concrete false 
work in the Tiber bridge is interesting and unusual, and is 
reported to have successfully resisted the rapid autumn rise 
of twenty-four feet, and the additional impact of a drifting 
steamboat. The Tiber River is notable for its floods, having 
experienced no less than thirty disastrous ones since the 
building of the earliest bridges there, 
expedient has been used in some cases where maximum flood 
conditions were uncertain, in which the bridge has been de­
signed and proportioned to resist water pressure when sub­
merged, instances being those at Maryborough, Australia, 
and Paterson, New Jersey, 
heavier construction, but permits the deck to be placed at 
a somewhat lower level, thereby eliminating expensive ap­
proach grades." As previously stated, the bridges over the 
Passaic River at Paterson have reinforcement continuous 
over the piers, which extends to the abutments for anchor­
age.
times of flood.

All other exposed

Ten years after the completion of this little bridge,
In recent times, an
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Fig. 6.—Sandy Hill Bridge, over the Hudson.

the building of the Grand Maitre Aqueduct in France was 
begun, the construction of which continued for fifteen years. 
The long series of arches, carrying the aqueduct was made 
wholly of concrete, the magnitude of the undertaking being 
hardly excelled by any later works. The surface finish on 
lbis aqueduct, however, was not satisfactory, tor when con­
crete arches were again used in France about 1855, on many 

be bridges, some of w'hich are masterpieces of constructive 
!^rt> they w'ere faced with stone. These bridges include : 
°nts au Diable, Notre Dame, Austerlitz, Arcole, Petit, Na-

In reviewing the bridge as a whole, it is seen that the 
construction was carried out by representatives of the Henne­
bique Company, one of the most extensive builders of 
Crete structures in Europe, 
were being built at the rate of one hundred 
record which can hardly be excelled elsewhere. The Saint 
Claude bridge over the Bienne, in France, with a span of 
205 feet, and the well-known Chatellerault bridge over the 
Vienne were erected by this company. The first of these 
is a cellular type with springs at different levels, and built 
on a slight skew, finished about two years ago. It differs

con-
Ten years ago, their bridges

per year, a

;
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The average daily compensation of railway employees of 
all classes for the year 1910 was in the United States, $2.23 ; 
in the United Kingdom, $1.05 ; excluding supplementary 
allowances negligibly affecting the average, it was in 
Prussia-Hesse 81 cents, and in Austria 89 cents, 
lowest paid railway employee in the United States, the or- 
dinary trackman, receives a greater compensation than 
many of the railway employees of France, even those of 
higher grades and with responsible duties. The compensa­
tion of railway employees is from two to three times as 
high in the United States as in Italy.

from the Risorgimento bridge by having an open archway 
through one of its abutments, a feature which is very evid­
ent and characteristic. iCompared with the next longest 
concrete arch span of 320 feet, at Auckland, New Zealand, 
these two bridges appear to be of quite opposite types, for 
the Tiber River bridge is all enclosed, while the Grafton 
bridge at Auckland is open. The New Zealand bridge has 
two reinforced concrete arch ribs hinged at the springs and 
crown, on which the deck is supported by means of span­
drel columns, the whole construction being open for in­
spection.

The

I
A recent report of the English Board of Trade on rail­

way wages shows that the average weekly pay of enginemen 
in the United Kingdom in 1907 was $11.17 ; of firemen, 
$6-67. In the same year enginemen on American railways 
received an average weekly compensation of $25.80, counting 
six days to the week, and firemen $15.24. Recent returns 
make it clear that in 1912 enginemen and firemen in the 
United States are compensated at rates of pay for specific 
runs that are two, three and four times as high as the cor­
responding rates on representative English railways. The 
annual compensation of enginemen in the United States, as
reported by two representative railway companies, now 
ranges from $1,100 in switching service to over $2,800 io 
passenger service, and of firemen from $700 in switching 
service to over $1,700 in passenger service.

Fig. 9.—Ponte Rotto, Rome.

The cost of $7.50 per square foot of floor surface for 
the Tiber River bridge is about the same as those at Walnut 
Lane, Philadelphia (Fig. 10), and at Sixteenth Street, Wash­
ington ; and is quite as high as similar ones elsewhere, 
those at Auckland and Cleveland costing only $5.00 per 
square foot.
Washington bridges all have double arch slabs separated by 
a space of 12 to 16 feet, which is bridged at the floor level 
by the regular floor framing. The Chatellerault bridge in 
France, a ribbed arch of three spans, on the Hennebique 
system, cost only $3.00 per square foot of road, the cost in

For Continental Europe official returns in requisite de­
tail are not available for a later year than 1908. The salaries 
and allowances of the typical engineman in Germany 
amounted for that year to $646.88, in Austria to $870.80; 
of a fireman in Germany to $424.59, in Austria to $532.03. 
The annual compensation of enginemen on two of the prin­
cipal railways of France ranged in 1908 from $505.66 to 
$906.91, and of firemen from $324.24 to $595.98. In Italy 
enginemen received in 1908, salary and allowances included, 
from $581.10 to $812.70 a year ; firemen, from $330.30 to 
$475.05 a year. In these Continental countries the maxi­
mum compensation is received after many years of service-

The average annual compensation of enginemen in the 
United States in 1908, on an estimated basis of 300 days’ 
service, was $1,335; of firemen, $792. In this country the 
rate of compensation to these employees does not depend 
on length of service.

In Belgium enginemen received in 1907 from $23.16 to 
$38.60 a month ; firemen, from $17.37 to $23.16 a month ; 
conductors and station employees, from 46 to 96 cents a day. 
In the United States, in the same year, 1907, enginemen 
averaged, on the basis of 25 days’ service, $107.50 a month ; 
firemen, $63.50 a month; conductors, $3.69 a day; station 
employees, form $1.78 to $2.05 a day.

The rental of a three or four room house or flat is a*' 
most as high in Berlin, Paris or London as throughout the 
United States, but in England and on the Continent it gen' 
erally runs from thirty dollars to ninety dollars a year less- 
The quantity of food and fuel estimated by the Board 
Trade of England as the standard consumption of a typical 
workingman’s family costs in the United. States i7-8 peI 
cent, more than in France or in Germany ; 35.3 per cent- 
more than in Belgium, and 38 per cent.
United Kingdom.

It is well within the truth to estimate in a broad and 
general way that while the cost of living of a railway em­
ployee in the United States is less than fifty per cent, higher 
than that of a corresponding employee in the United King' 
dom or on the Continent, his compensation averages 
twice as great.

The Spokane, Cleveland, Philadelphia and

1

■1
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Fig. 10.—Walnut Lane Bridge, Philadelphia.

all the above cases being based on width of deck and ex­
treme length rather than the length of opening. The Chatel­
lerault bridge was completed in the remarkably short time 
of three months, while the Tiber River bridge, by the same 
company, occupied eighteen months, and the Grafton bridge 
at Auckland, about two years.

Notwithstanding its light proportions, the Risorgimento 
bridge withstood a remarkable test after completion, when 
seven steam rollers were passed over it, followed by wagons 
on which a large tree trunk was loaded, the whole being 
drawn by sixteen horses.

RAILWAY WAGES AND COST OF LIVING IN 
THE UNITED STATES AND EUROPE. than in themore

The Bureau of Railway Economics has completed the 
second of its comparative studies of railway conditions in 
the United States and the principal countries of Europe. 
This relates to the wages paid railway employees and the 
cost of living, and is based on the latest years for which 
ccmparative data are available.
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DIESEL LOCOMOTIVE ENGINES. made in the renowned locomotive works of A. Borsig, at 
Berlin. It is 16.6 metres long over the buffers, and has 
trucks of two axles each, i-i, and two driving wheels, 2-2. 
The latter are not directly coupled with the engine, but in­
directly with the blind axle (3) which is, at the same time, 
the crank shaft of the Diesel engine (4).

The Diesel engine is an ordinary two-stroke cycle 
engine, with four cylinders (4-4) 
coupled in pairs at an angle of qo°, 
and which drives the blind axle 
(3-3), whose cranks form an angle 
of 180° (see III-III). This disposi­
tion gives complete balancing of the 
moving masses, the first and most 
important condition when putting 
such engines on a movable platform. 
Between the working cylinders are 
placed two scavenging pumps (5) 
driven by levers from the connecting 
rod. Beyond the engine in the roof 
of the car is placed the silencer (6). 
On one side of the main engine 
stands an auxiliary engine (7). This 
latter consists of two vertical two- 
stroke cycle cylinders (7-7) coupled 
to horizontal air pumps (8-8) driven 
by these cylinders (see 11-11). 9
indicates the cooler for the air com­
pressed by these pumps. These air 

pumps serve, according to a special and patented process, 
to increase the power of the main engine when starting, 
manoeuvring and going up-hill, in such a way that auxil­
iary compressed air and auxiliary oil-fuel are conducted into 
the main cylinder, by which means the power is increased, 
making the engine as elastic as the steam engine. For the 
ordinary running of the locomotives, the main cylinders 
work like ordinary Diesel engines without the help of auxil­
iaries. To the right of the main engine is placed a battery 
of air bottles (to), the air from which helps the action of 
the auxiliary engine, and which can be refilled by the 
auxiliary engine at times when the latter is not used. Two 
pumps (11-12) provide for the water circulation in the 
cylinder jacket. 13 indicates an apparatus for the back- 
cooling of the water by evaporation, and 14, the tanks for 
fresh water and for fuel (see sections II—II and IV-IV). 15 
is a small donkey boiler for the heating of the train.

two
In a lecture delivered before many of the engineering 

societies in the United States, Dr. Rudolf Diesel goes into 
the present status of the Diesel engine in Europe. One of 
the most interesting parts of his address is that dealing 
with the Diesel engine, as applied to the railroad locomo-
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live. 
Paper :

The following is an abstract of that section of the

Of the Diesel locomotive nothing has as yet been pub­
lished, and it gives the author a special pleasure to give a 
description of the first Diesel locomotive ever built, in this 
country of mighty oil wells and gigantic railways. From 
the early days of his invention the author was of the opinion 
that the special features of the Diesel engine would be of 
even greater importance for transport purposes than for 
stationary work, and, for that reason, the author devoted his 
time extensively to the development of the engine as motive 
Power for transportation mediums. The author has already 
mentioned that he made the first small ship engine in 1902, 
and that since that time, the Diesel marine engine has been 
developed without interruption. The author further men­
tioned that he made the first automobile engine for trucks 
,r> the year 1909, and that he looks forward to the develop­
ment of this branch within a few 
years. Finally, the author has to say, 
that he has worked for five 
together with Messrs. Sulzer Bros., 
at Winterthur, and Mr. Adolf Klose,

Berlin, on the construction of a 
Diesel locomotive, and that the first 
express train locomotive of 1,000 to 
t,2oo horse-power was finished a few 
weeks ago, and is now on the testing 
ked in the Winterthur shops. 
yc3rs is a very long time, and to 
explain why the work has lasted that 
*°ng, the author must mention that 

thermo-locomotive is the most 
difficult problem of construction that 
c3n be taken up in the way of 
modern engine building, not only on account of the diffi­
culties in starting and manoeuvring with this special kind of 
^mtor, but also on account of the great limitations in space 
and weight. Compared with this, the development of the 
reversing marine motor has been relatively simple. Fig. 1 
shows the design of this locomotive, the car of which was

years,
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The whole plant is contained in a closed engine room 
which makes the locomotive look from the exterior like 
of your steel cars. The canals (16) under the roof lead the

motor and
The engineer can operate equally well on 

either side of the locomotive, as the engine is arranged for

one

fresh air to the suction pipes of the different 
pump cylinders.
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begins to be realized, the competition has become more keen, 
and a conservation of natural resources is striven for more 

If this is true, the high-class engines

He has a direct view of the 
Doors and platforms lead from the engine to the 
Total weight in service of the locomotive is 85 tons.

The author does not wish to predict whether or not this 
attempt at an entire revolution in the working of railways 
will be successful at once, or whether it must be repeated m 
modified form ; but one thing seems certain to him : the 
Diesel locomotive will come, sooner or later, depending on 
the perseverance with which the problem will be followed.

running in both directions, 
track, 
train. than ever before, 

with the highest efficiency will begin on this side of the 
ocean to have the same importance as abroad.

In conclusion the author expresses the hope that he 
has given a true and clear picture of the development of the 
Diesel engine in old Europe, with a few reminiscences of the 
pioneer work in America, and finally wishes to call to his 
hearers’ minds the fact that nowhere in the world are the 
possibilities for this prime mover as great as in this country-Conclusion.—Before concluding his lecture the author 

desires to touch a very important question which has been 
put to him by the Secretary of the United States Navy, to 
whom he paid his first visit when coming to this country, 
and which has been repeated to him nearly every day since 
he left the pier at Hoboken : Why are we in America so far 
behind Europe in the development of this new prime mover, 
which in fact is no more new to-day?

To answer this question the author must emphatically 
state that the Diesel engines built in this country, after hav­
ing passed the necessary manufacturing apprenticeship more 
than ten years ago, have been and are quite as good as the 
European machines. So the question is not a technical one, 
but merely a commercial one, or even more one of the gen­
eral economical conditions of this country, 
does not know the Unitea States sufficiently to judge these 
conditions on his own behalf, but he has tried to find out, 
in his conversations with many prominent engineers, and 
the following is what he could learn :

First.—Coal is much cheaper than in Europe, and, 
therefore, people are more wasteful with it ; while the lead­
ing idea in Europe is always the economy in operating cost, 
the leading idea in America is economy in first cost. The 
word efficiency, which is the base of every contract in Europe, 
seems to be unknown to a vast proportion in this country. 
Of course, net to engineers, but to business men and to 
purchasers of engines.

Second.—Steam engines are much cheaper in America 
than in Europe, but the Diesel engine is not and will not be 
a cheap engine ; it aims to be the best engine and must be 
constructed of the very highest class of material, with the 
best tools and by the most skilled workmen ; this makes it 
difficult for it to compete when such ideas prevail.

THE ELECTRIFICATION OF STEAM 
RAILWAY TERMINALS.*

By w. F. M. Coss.t

A proposition involving the complete electrification 
steam railway terminals in any considerable city constitutes 
a problem which touches closely the comfort and welfare of

It is conceivable that throughthe community involved, 
electrification the beauty and cleanliness of a city may be 
so affected as to stimulate greatly its prosperity and growth, 
and it is conceivable also that through electrification a bur­
den of financial responsibility may be created which will 
place severe limitations upon its commercial and industrial 
development.

The author

The city of Chicago presents at the present time an 
area of 194 square miles, which is cut up by 2,600 miles of 
railway track. The Committee of Investigation on Smoke 
Abatement and Electrification of Railway Terminals of the 
Chicago Association of Commerce, in the study of its prob­
lem under the immediate direction of Mr. Horace G. Burt, 
has thought it wise to' add certain areas so as to include 
outlying transportation lines correlated with those within the 
city limits. The area thus defined, which is known to the 
committee as Zone B, embraces 235 square miles and con­
tains about 4,000 miles of railroad track. It is estimated 
that 60 per cent, of this track mileage is in vards, sidings, 
freight and passenger terminals and industrial tracks. The 
remainder is in main or running tracks. In the language 
of Mr. Burt, “There are within the city limits 105 separate 
railway yards and there are many junction-points of inter­
secting track where an enormous volume of through and 
local traffic is daily interchanged and handled.” A map 
the city shows its railway yards to be spotted 
area.

Third.—Another general reason seems to be, in very 
many cases, the lack of capital of the prospective purchasers, 
and also, the higher rate of capital interest prevailing in the 
American money market. its entireover

Fourth.—A further reason is this : that in the last few 
decades the general business profits have been so big, that 
people did not care for the most economical methods of 
duction and for the strictest economy in the fuel bill, as well 
as other expenses,—the ruling object having been to manu­
facture quickly and in quantities, without much regard to 
the cost. American industries had not, as those of Europe, 
to compete witn the industrial countries of the world. The 
author has been told by American engineers that what has 
happened with the Diesel engine, has also exactly happened 
to the large gas engines, especially with blast furnace gases, 
and also with the steam turbine, both of which have been 
taken up in this country long after the development in 
Europe. The same has also happened with the by-products 
of coke ovens.

If it were true that the electrification of Chicago rail­
way terminals would at once banish smoke from the atmos­
phere of the city, certain important unknowns in the general 
problem would be eliminated, but it happens that there ar® 
in Chicago other smoke and dust-making agencies besides 
the 1,600 locomotives which are required to operate its rail­
roads, and the percentage of the whole that is contributed by 
its locomotives is not known.

Chicago more than most cities can boast of the number 
and significance of her metallurgical, manufacturing aI1<* 
other industrial fires, not all of which are smokeless. Statis­
tics show that within the city are 17,000 steam boilers served 
by nearly 10,000 stacks. Thousands upon thousands of do­
mestic fires warm and otherwise serve the homes of this 
city, and these are not all smokeless.

pro-

Even to-day, the wasteful beehive oven is 
in use, while in Europe the industry of the valuable by-pro­
ducts earns hundreds of millions every year and has had 
the tendency to keep the prices of the natural liquid fuels 
on a lower level.

carsEven the motor

read before the City Club

and F°'

* Abstract of a paper 
Chicago.

t Dean and Director, College of Engineering 
gineering Experiment Station, University of Illinois.

All the conditions the author has alluded to seem to be 
changing rapidly now ; this terribly wasteful performance
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regarded as a single problem, but the considerations which 
may be set forth as justifying development are not the same 
in both cases.

of Chicago add their quota of smoke, and the wasting of 
their tires their quota of dirt. It may be that the railways’ 
proportion is, after all, not large, and that the complete 
abolition of this portion through electrification, or otherwise, 
would result in but little change in the atmospheric condi­
tions above this city. This is one of the phases of the gen­
eral problem to which the committee of the Association of 
Commerce, to which I have already referred, has properly 
directed its attention. ... So perfectly have the plans 
been laid and so scientifically are they being developed that 
it is easily possible to foresee an accurate determination of 
a percentage of the total pollution which is chargeable to 
railway operation. ... If it should appear as a result 
of this investigation that the' atmospheric conditions of 
Chicago would be materially improved by the prohibition of 
the steam locomotive within the city limits, the people of 
Chicago will be justified in desiring most strenuously such 
a consummation.

There are many indications of an assumption on the 
part of the people that the only sure way to secure the 
elimination of locomotive smoke is through electrification. 
It appears that the validity of this assumption has not been 
conceded by the railways. ... If it should appear after 
a thorough investigation, such as is now being made under 
the direction of the Association of Commerce, that the rail­
roads are, relatively speaking, not large producers of smoke, 
and if it should appear that further reductions in the 
amount of smoke they produce are practical, the arguments 
to sustain a change would be materially weakened.

In the meantime, other interests in the field propose the 
substitution of storage battery locomotives for the existing 
steam locomotives. They enforce their suggestion with the 
argument that such a change could be made at a cost which 
would be comparatively small, and that while the change 
would add to the cost of operation, it would not involve any 
serious change in operating conditions. Again, the recent 
visit to this country or Dr. Rudolph Diesel, the originator 
of the Diesel engine, has stimulated in many quarters an 
interest in the possibility of developing a locomotive of the 
motor-car type w'hich will be operated through the action of 
a Diesel oil engine, an internal combustion machine of high 
efficiency. The Diesel engine commonly uses crude oil as 
its fuel, but other forms of combustible liquid may be em­
ployed. The field of application of these engines has been 
rapidly extended in recent years. Their use in marine ser­
vice has been extremely successful, and Dr, Diesel has him­
self developed in Germany a Diesel locomotive of a thousand 
horse-power. The adoption of such a locomotive for the 
terminal work of the railways of Chicago might result in the 
complete elimination of smoke and dirt, and it is believed 
that while it would add to the expense of existing operations, 
as would the storage battery locomotive, it would not greatly 
disturb present conditions, and the expense of the change 
Would be small as compared with that of general electrifi­
cation.

The simpler phase of the problem is that which involves
Every detail which entersthe suburban passenger traffic, 

into this problem has been threshed out by extensive con­
struction in many parts of the country, 
which has been gained in the electrical operation of elevated 
railroads in Chicago, in the electrical operation of the sub­
ways in New York and Boston, and in the extensive electric 
operation of interurban roads in many parts of the country, 
bears directly upon this aspect of the problem. Among the 
advantages which the public would derive from electrically 
operated suburban service in the city of Chicago may be 
counted that of reduced atmospheric pollution, of cleaner 
cars, of freedom from inconvenience due to the presence of 
smoke and cinders, and probably also that of more frequent 
and more rapid service. The operating railway companies 
would find some gain in an increased capacity of existing 
track facilities, in the incidental advantages which would 
accrue from the maintenance of a more attractive and a

The experience

more effective service, and in the anticipated gain in busi­
ness which the improved service would in time attract. 
There are no real difficulties in bringing about such a 
changée, except such as grow out of the fact that the rail­
roads are now equipped for steam operation. To electrify 
means that the existing steam operated railways which are 
earning- dividends for their companies must practically be 
wiped out of existence, and new railroads built and equipped 
to conform with other standards of practice must be supplied. 
Very little of that which is now possessed, excepting the 
track and track structures, and possibly, though not prob­
ably, the car bodies, could be of use under the new condi­
tions. Everything electrical, such as power plants or their 
capitalized equivalent, transmission and distributing lines, 
new cars or trucks for cars and repair shops in which the 
new equipment can be kept in order, must be supplied. 
While I am not authorized to speak for the railroads, I 
imagine that the difficulty is not that the cost of these things, 
so far as they apply to suburban service, is prohibitive, but 
that there is no immediate way by which existing revenues 
can be materially increased as the result of such a change, 
and because present-day directors and present-day stock­
holders are content with what they have. The considera­
tions controlling the financial aspect of the matter are some­
what similar to those controlling the matter of track eleva­
tion. The progress of track elevation places heavy burdens 
on the railroads affected, for which the immediate return is 
slight, but the work once accomplished raises the character 
of the railway establishment to a higher standard of con­
struction, and permits its operating service to be gradu­
ally tuned up to higher stages of efficiency. The electrifica­
tion of suburban service in Chicago, w'hile hedged about by 
similar difficulties, would lead to similar beneficial results, 
and in the absence of a plan which might insure immediate 
and complete electrification, it is reasonable to expect the 
gradual development of suburban electrification.It is apparent from these statements that, if brought to 

the issue, the railways may prefer to adopt some form of 
terminal operation, which, while entirely meeting the objec­
tions to existing practice, will not involve the complete elec­
trification cf the city’s railway terminals in the large sense 
in which that term is being used.

The general problem of electrification presents 
aspects, the characteristics of which are, to my mind, wholly 
different. These are, first, electrification as applied to 
suburban passenger traffic, and second, electrification as ap­
plied to all other traffic, including, of course, switching, 
through freight and through passenger service.
Working out of details, these two phases may, of course, be

The complete electrification of Chicago steam railway 
terminals constitutes a problem of far greater proportions. 
As already noted, such a development would, as set forth by 
Mr. Burt, spread over an area of 235 or more square miles, 
would need to deal with approximately 4,000 miles of track 
and perform a service which now involves the use of 1,673 
steam locomotives apportioned as follows :
To yard service ...........................
To through passenger service.
To road freight-train service...
To suburban passenger service 
To freight arid passenger transfer service. 179

two

555 33 Per cent.
367 22
364 22
208In the 12

11
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tical study of the problem, but excepting in the one matter 
of smoke and dirt elimination, the advantages in Chicago, 
where there is no operation in tunnels, are all minor ad­
vantages.

If accomplished, it would give the public of Chicago 
the most marvelous railway terminal that the world has ever 

The difficulties are not technical, but -chiefly financial,seen
and the problem of financing such an undertaking is not one 
which can be unceremoniously dumped on the railways, for 
the interests of the railways and of the community served by 
them are more or less identical, and neither can afford to 
ignore or injure the other. Probably no one knows the first 
cost of such an improvement, nor what its effect would be 
upon the earning capacity of the railways. Those who are 
especially qualified to speak on this subject are not talking. 
The Association of Commerce committee, to which I have 
referred, will have all the facts later, but no figures have as

Not all of the forty railroads entering Chicago are pros­
it would be extremely difficult for some to secureperous.

the capital necessary for the complete electrification of their 
Chicago terminal by the sale of securities constituting a 
lien upon property extending out over the country and

Compulsory electrificationthrough other insistant cities.
for immediate execution would add to theiras a measure

present embarrassment and could hardly fail to work to the 
ultimate disadvantage of the business interests of Chicago.

yet been given out. Here it will be well to note that no great scheme involv­
ing the electrification of steam-operated lines, has ever been 
voluntarily entered upon by a railway company merely for 
the purpose of raising the character of its service from the 
conditions of steam operation to those which become possible 
through electric operation. Where electrification has been 
undertaken there has always been some large business pur­
pose of interest to the railway company, in the working out 

. of which electrification has entered more or less as a detail. 
For example, in New York City, the New York Central Rail­
way was operating a long series of tunnels into its Grand 
Central Station. Its traffic had increased until the frequency 
with which trains passed kept these tunnels filled with smoke 
and steam. Operation became increasingly difficult, until 
àn accident in which many lives were lost, resulting from 
the inability of an engineer to see the signals as he passed 
them, convinced the railroad officials that a change in 
operating conditions was necessary. In this case it was a 
question of giving up the Grand Central Station or of resort­
ing to electricity. The great purpose was to preserve for 
the railway a valuable terminal property, and electrification 
proved a ready means to such an end. Similarly, the Penn­
sylvania Railway entered upon an extensive scheme of ter­
minal improvement, involving a new station in the midst of 
Manhattan, where before no station had existed, a rail con­
nection with the roads of Long Island which previously had 
constituted an isolated railway system, and the operation of 
tunnels under two rivers and a great city. The purpose was 
not primarily to electrify, but to gain a great terminal, and 
in the development of this purpose electricity entered as a 
desirable detail.

Some conception of the manner in which expense arises 
can be gathered from the following very crude illustration: 
The first cost of a modern steam locomotive may be taken 
as $20,000. An electric locomotive of the same power will 
cost about twice as much, but the electric locomotive, unlike 
the steam locomotive, is not in itself a power unit. It can 

effective in doing work when there is somewhere 
plant from which it may be supplied

only be
available a power _ 
with current, and the cost of that portion of the power plant 
which is chargeable to a single electric locomotive will be a 
rather large percentage of the total cost of the steam loco­
motive. Between the electric locomotive and its power plant 
must be a labyrinth of electric feeders, numerous expensively 
equipped substations, trolley wires and substantial structures 
for carrying them, or, in the absence of these, a third rail 
and all the complicated equipment necessary to transmit the 
current from the plant to the electric locomotive in what­
ever location it may occupy on the track, 
entering upon any large scheme, such as that of complete 
electrification, many incidental matters arise, the cost of 
which, while not directly chargeable to electrification, goes

By the

Moreover, in

to swell the total cost for the whole improvement, 
end of another year the Association of Commerce will, it is 
hoped, be ready with an estimate based upon an extensive 
research which will be entitled to the confidence of all

The public can well afford to reserveparties in interest, 
its judgment until the committee’s work is completed.

Not only must the railways consider the charges incident 
to the first cost of electrification, but they must be prepared 
for some increased cost in operation. Contrary to a com­
monly expressed popular conception, the actual movement 
of a train of cars from one point to another upon the ter­
minal railways of Chicago can probably not be accomplished

Again, in the

It would seem that the City of Chicago, instead of in­
sisting upon the complete and immediate electrification of 
its steam railway terminals as they now exist, would do well 
to study carefully in conjunction with the railroads, perhaps 
through the instrumentality of a commission having large 
powers, the whole terminal problem. Such a commission 
could work out in a large way a development adequate to 
future needs. It could rearrange and simplify existing 

• tracks, it could combine and extend existing terminal sta­
tions, it could consider every factor affecting the efficient 
movement of cars and the transfer of merchandise and pas­
sengers from railway terminals to destination. The work­
ing out of such plans might be expected to give not only in­
creased facility, but also reduced cost in operation. Such a 
procedure, covering all of the transportation interests of 
Chicago, would constitute a stupendous undertaking, but 
nothing less can satisfy the real requirements of this great 
rapidly-growing modern city. The working out of any large 
scheme of terminal betterment, which can be justified as an 
economic measure, would at once provide an opening 
through which electrification as a detail could be, and prob­
ably would be, readily admitted.

more cheaply electrically than by steam, 
through train service, the electric operation of Chicago ter-

Under present conditions,minais would not reduce cost, 
through trains approaching Chicago from a distant division 
point are brought directly into the city by their steam loco- 

The electrification of the terminals would involvemotives.
the withdrawal of the steam locomotive and the attachment 
of an electric locomotive at a terminal located at the boundary

Assuming no electrification, theof the electrified zone, 
ad iitional cost of fuel and of service of the steam locomotive

for taking the train on to its Chicago terminal, as com-crew
pared with the costs entailed where the locomotive gives up 
its train outside of the city, is so small as to be almost 
negligible, while with electrification each train must bear its 
share of the cost of the electric service which receives it at 
the boundary of the zone and takes it into the city terminal ; 
that is, electrification would make two operating divisions 
where one now exists, and short divisions are expensive to 
operate. There are many other minor difficulties qnd there 
are also minor advantages which are revealed by an analy-

A



the base is 1365 4 48 = 28.4 lb., or a factor of safety of at 
least 40 for the dome proper.

The vertical load per lineal foot at the base of the shell 
due to the weight of the shell and roof is 2520 lb. 
force may be divided, as shown in Fig. 1, into two com­
ponents, a horizontal tension on the ring and a thrust on the 
inverted dome.

This

The angle being 45 deg., the tension per 
lineal foot is 2520 lb., and the thrust per lineal foot is
2520 V 2 or 3560 lb. The stress on the ring reinforcement 
having an area of 2.65 sq. in. is (2520 x 30.67/2) 4 2.65 
= 14,600 lb.

The inverted dome is subject to tension in a horizontal 
direction from the water pressure and is figured accordingly. 
The top of the dome is subject to a vertical shear of 2520 
lb. per lineal foot and to a compression of 3560 lb. per lineal 
foot, or a shearing stress of 2520 4 12 x 8 x V 2 = 18.6 
lb. and a compressive stress of 3560 lb. 4 12 x 8

The weight of the inverted dome, by Guldin’s rule, is 
x 2/3 x 144 x 27 ir = 50,000 lb. The weight of water 

inverted dome is (303 — 23*) 77/4 x 20.5 x 62.5 = 
292,000 lb. The total shear at the base of the inverted dome 
equals the weight of the roof, the shell, the dome and the 
water on the dome, or a total of 586,000 lb., and per lineal 
feet 586,000 4 23 T = 8100 lb.

This shear or vertical reaction may be divided into two 
components, as shown in Fig. 1, a horizontal thrust in the 
ring girder and a thrust on the inverted dome. The angle 
being 45 deg. the thrust on the dome is 8100 V 2 
lb. per lineal foot. The shearing stress per square inch is 
8100 4 12 x 8 V 2 = 60 lb. 
square inch is 11,450 4 12 x 8 = 120 lb.

The sphere has a radius of 16 ft., and the section of 
the sphere forming the dome a diameter of 19 ft. and a rise 
of 2 ft. 9 in.

The weight of the dome is approximately ig37r/4 x 
x too = 31,000 lb. The weight of the water above it is 
19V4 x 20 x 62.5 = 355,000 lb. and the vertical shear or 
reaction at the base per lineal foot is 386,000 4 191- = 6400 
lb. This force may be resolved into two 
shown in Fig. 1, a thrust on the ring girder nearly counter­
balancing the thrust from the inverted dome, and a thrust 
of 10,800 lb. per lineal foot on the dome.

= , 37.1
lb.

= 11,450

The compressive stress per

1.1

components, as
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Fig. 2,—Plan of the Top Staging.

The shearing stress per square inch is 6400 4 12 x 9.7
= 55 lb. The compressive stress per square inch is 10,800 
4 12 x 8 = 113 lb., showing also an unusually high factor 
of safety.

In calculating the ring girder supporting the 
structure it was assumed that the portion of the load 
the columns was carried directly.
figured as a continuous beam with supports assumed 13 y,

tank
over

The girder was then

AN ELEVATED CONCRETE TANK.

A tank constructed of reinforced concrete with a capacity 
of 100,000 gallons, has been erected recently for the Chicago 
City Railway Company Car Shops, at Seventy-Eighth Street 
and Dincennes Avenue, Chicago. The tank will provide 
fifty pounds pressure on the mains of the sprinkler system 
of the shop. It rests on columns 75 feet high and has a 
double dome bottom.

Built for auxiliary water storage to supplement the ex­
isting 1000-gal. per minute motor-driven underwriters’ pump 
taking water from the city mains, the water in the tank will 
feed into the system, when the. normal pressure, 90 lb. per 
square inch, maintained by the pump is reduced to 50 lb. 
per square inch. The underwriters’ pump starts automatic­
ally and, to insure its constant readiness to serve, a few 
taps in the shops are connected to the sprinkler service 
mains. Ordinarily the pump starts every three hours. It 
is estimated the tank will supply four 1 %-in. nozzles for

four hours. There are 
! • many acres of build­

ings, including the 
barns which house 
each night cars valued 
at $2,000,000. As to 
the choice of materials, 
the engineers estimat­
ed the cost of painting 
a steel tank with the 

attendant danger of fire each year while it was out of ser­
vice would be about one-third of the difference between the 
first costs of steel and reinforced concrete tanks.

In designing the tank the shell was made 8 in. thick 
although the engineers claim they would use 6 in. if another 
were built, as 4 in. is used in German practice and only this 
thickness is required by the calculations. Greater thickness, 
they hold, only weakens the structure by the additional load. 
Each horizontal ring is reinforced to sustain itself from 
bursting pressure in the usual manner, 
is used at the top to contain sufficient steel to care for the 
domed roof. This form was used to eliminate beams, and 
for drainage purposes six holes opening into the tank 
left at the periphery.

Two domes, as shown in the accompanying drawing, 
make up the bottom of the tank. The sizes are so propor­
tioned that the horizontal thrusts over the supporting circular 
girder are approximately equal and opposite. The outward 
thrust of the inverted concentric dome at the base of the 
shell is cared for by an enlarged concrete section reinforced 
for these horizontal stresses. The .methods used by the en­
gineers in calculating the more unusual features of the tank 
are given below.

v'f'T 1
30'0’Dbm.

ifj
-<J

\£f\ 
rS6‘~* \

Fig. 1.—Calculation Diagrams.

in
sr*

A heavier section

are

The roof is a section of a sphere, which is 30 
ft- in diameter and 3 ft. high, and weighs approximately 
58,ooo lb. The shear per lineal foot at the base of the dome 
is S = wd‘irl4 4 ird = wdl4- This shear or vertical re- 
action is divided into two components, the horizontal ten- 
sion H and the thrust T. Graphically, we obtain H = 2.4

= 0.6 wd and T = 2.6 S = 0.65 wd, or substituting w
p 7o lb., d — 30 ft., then S = 525 lb., H = 1260 lb. and

1365 lb.
The component H produces a ring action at the base of 

lbe dome as shown in Fig. 1, and the tensile stress on the 
reinforcing is Hd/2. = 18,900 lb. The area of four 54-in. 
sTUare bars is 1.33 sq. in. and the tensile stress is 18,900 4 
*■33 = 14,200 lb. per square inch.

The shearing stress per square inch on the concrete at 
fbe base is 525 4 48 = 11 lb. The compressive stress at
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To support the form work a staging in the shape of a 
was erected on top of the outer and partition 

Six series of 8 x 16-in.

ft. apart. Bending moments of the straight line span were 
■compounded with the torsional moment.

While stresses in the circular girder as soon as con­
struction was completed are held to be vertical only, the 
weight of the green concrete in the inclined columns pro­
duced four inward thrusts on the ring. To care for these 
stresses concrete struts in the form of a cross connected the

maltese cross
brick walls of the kiln house, 
timbers were laid on edge transversely over the walls and on 
these twenty uprights, 46 ft. long' and made up of four or 
six 4 x 4-in. sticks, were erected. These smaller timbers 

all in 18-ft. lengths as they had come from another 
Holes for the clamping boards over the butt joints 

electric drills and the timbers assembled

were
job.
were bored with 
and bolted up in 3 days by 3 men. While the uprights were 
assembled in the shop they were knocked down and subse­
quently erected in 18-ft. lengths by means of a gin pole and

of horizontal bracings of

tops of the columns.
Assuming a force of 50 lb. per square foot on a flat sur­

face, the total force of the wind on the round tank is 31 x 
27 x 50 x Y = 28,000 lb. 
each of the two bents in one direction takes care of half this 

On account of appearances and the fact

The assumption was made that

a hand winch. There were 3 sets 
4-in. timber and 8 sets of diagonal bracings of 2 x 6-in.force or 14,000 lb. 

that the structure was built over an existing building, 
diagonal bracings were omitted, and each bent was figured

4 x
lumber.

nine times indeterminate structure.
The omission of the diagonal bracings caused bending 

moments in the horizontal ties and in the columns. These 
bending moments are greatest at the joints of ties and 
columns, and practically zero in the centre of the ties, 
weight of the columns and ties amounts to 302,000 lb.

as a

The

The direct compression from the wind at the base of the
The greatestcolumn is 14,000 x 84 4- 42 = 28,000 lb. 

load on one column is 409,000 lb. and the greatest direct 
stress 409,000 4- 900 = 454 lb. per square-inch, which is 
increased by 390 lb. from the bending moment due to wind

stresses on account of the
omission of diagonal brac­
ings, neglecting the rein­
forcement.

Foundations for the legs 
were carried down to solid, 
comparatively dry, blue 
clay which required pick­
ing to loosen it. To the 
casual observer there is 
such a batter to the legs 
that sliding on the founda­
tion would seem to be con­
siderable, but the calcula­
tions indicate it is a neglig­
ible factor and the pro­
vision for bearing stresses,

6 Drain Yc'bcrh^rz-

WaterLine^

—jyy<—-v 

- 23 Vertical Rods Waf- 5 '

W*èfctocboth 1 

6-A9'0’y\r

View Showing Elevated Concrete Tank.II ‘
f.jUse r \

shell ring form consisted
end

Vertical supports for the
2 x 10-in. Y.P. No. 1 planks, 4 and 5 ft. long, placed on

Fig. 2 shows the support for these
rest

; l
-* Ij radially, 2 ft. apart.

•Û ! k The 12-in I-beams across the cornersradial planks.
top of the 12 xi 2-in. timbers laid over the uprights. 

Three weeks after the concrete had been placed some aPPre 
hension was felt on the part of the engineers when three of 
these radial supports were accidently knocked out. 
examination of the remainder disclosed the fact that there 

space of 1 /16 in. between their tops and the forms due,
which

amounting to 2.9 tons per 
square foot, was the gov- 

No measur-
on-

erning stress, 
able settlement could be 
detected by leveling on the 
bench marks placed in the 
concrete legs before and 
after filling the tank with

■4-lWb-WTies,iQ'c.roc. An

"saSesssfc-H.__________. , r-jjd
^^id-fe'°in each direction ^ i

■42'to"--------- 1
Elevation of Standards and Part 
Section Through Tank Show.' 

ing Reinforcement.

was a
it was thought, to the shrinkage of the concrete 
would cause rotation around the circular girder and also to 
a slight shrinkage of the staging which had been exposedwater.

Six-inch inlet and outlet 
pipes are im- all winter.cast-iron 

bedded in two of the legs. Concrete for all parts of the work except the foundation
i-in-was a 1:1:2 mixture of cement, torpedo sand and 

gravel. On account of the intricate framing the contractor 
concluded it would not be feasible to use wheelbarrows or

It is believed they will be sufficiently insulated from frost by 
the concrete, but in addition a 2-in. steam pipe parallels the 

ft. into the tank and returns down the
By the cir­

culation of steam through this pipe it is hoped to prevent 
the formation of ice in the tank.

A check valve, protected by gate valves on each side 
ordinarily kept open, is placed on 
high-pressure mains. An altitude gauge indicates the eleva­
tion of the water and a 2-in. tell-tale overflow pipe imbedded 
in one of the legs discharges on the ground near the outlet 
pipe manhole when the water is within 3 ft. of the top of 
the tank, at the too,000-gal. level.

water pipe, rises 3 
other column alongside the second water pipe. double elevator carrying 8 buckets of concretespouts so a

on each platform was erected at one side and operated by a
team of horses.

J. Mensch, of Chicago, designed and constructedMr. L.
the tank for the Chicago City Railway Company, M. H. B-

The designs

the connection to the

Fleming, vice-president and chief engineer.
checked by Mr. Hugo Schmidt, superintendent of build­

ings of the railway company, under whose immediate direc-
were

tion the work was carried out.
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XTbe Canadian Engineer COAL IN CANADA.

The second volume of a series of six on an inves­
tigation of the coals of Canada with reference to their 
economic qualities, has just been published by the 
Mines Branch of the Department of Mines of Canada. 
This investigation of Canadian coals and lignites was 
begun about six years ago. At that time Dr. A. 
Low, Director of the Geological Survey, undertook a 
study of the fuels of the Dominion somewhat on the 
lines of the fuel tests which had already been commenced 
by the United States Geological Survey. The Govern­
ment, however, had not, at Ottawa, any suitable me­
chanical laboratory. The Mining Department of McGill 
University possessed suitable equipment, and the work 
was, therefore, assigned to Dr. J. B. Porter, the head 
of the Mining Department there. Shortly after the 
commencement of the investigation the Dominion Dé­
paraient of Mines was created, with Dr. A. P. Low as 
Deputy Minister ; and the investigation, together with 
all matters relating to economic minerals, was trans­
ferred from the Geological Survey to the Mines Branch 
under the directorship of Dr. Eugene Haanel. 
original arrangement, however, was in all respects con­
tinued without change. It was intended originally to 
confine the investigation with coals and lignites of the 
Dominion ; but owing to limited means the following- 
points only were covered : Sampling in the fieldl 
crushing the samples and preparing them for treat- 
ment, washing and mechanical purification, coking trials 
steam-boiler trials, producer and gas engine trials’ 
chemical laboratory work and miscellaneous investiga­
tions. The technical staff engaged in the operation com­
prised Dr. J. B. Porter, Prof. R. J. Durley, Mr Thee,
C Dennis, Mr. Edgar Stansfield, and a large staff "of 
trained assistants.
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will be published in six volumes, of which the second 
has just come to hand. A very large amount of infor­
mation has been gathered for the report ; much of it 
however, is so highly technical as to be only of interest 
to specialists, hence it has been thought best to divide 
the report into two main sections of two and four 
volumes, respectively.

It was the Government’s intention to compile and 
publish a report covering the whole field of the coals 
of Canada which would be of interest, not only to the 
engineer, but to the layman, and which would nlace 
record all the facts possible regarding the economic 
value of Canadian fuels. The results, as seen in the 
first two published volumes, reflect great credit to the 
Mines Branch of the Department of Mines, who super­
intended the investigation, and to the Mining Depart­
ment of McGill, who conducted a great portion of it.

The succeeding volumes will be awaited with in­
terest, and, when complete, we are satisfied that this in­
vestigation will stand as an authority on the subject for 
many years.
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The _ American Waterworks Association has just 
finished its thirty-second annual convention in Louis­
ville, Ky., and as usual the meeting has been replete 
with most instructive papers and interesting discussions 
This year a Canadian, Mr. Alexander Milne superin 
tendent of the Waterworks Department of St Cath 

-s. Ont., has been elected president, and Cam 
dians are well represented in its
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the safest andcompetent electrician is needed to 

most efficient operation of mine electrical equipment, 
and dwells upon the responsibilities and requirements 
of such a position.

ensureAssociation is a most valuable one in that, by the co­
operation of its members, information concerning water­
works affairs is brought to the public attention. Water 
supply systems re among the most important ot the 
public service e terprises, and it is only through the 
cordial co-operation of the heads of waterworks depart­
ments that increased efficiency can be secured. It is 
surprising that the present membership of the Associa­
tion is not greater when one considers the great benefits 
the Society are conferring. Its field of usefulness is a 

for it deals with one of the prime requisites

EDITORIAL COMMENT.

We draw attention in this week’s issue to the Index 
for the past six months.

large one, 
of our modern civilized life. The destruction of cement mortars and concrete 

through expansion and contraction has an exceedingly 
important bearing for the engineer. The use of mortar 
and concrete, in engineering structures, is so extensive 
that any investigation having for its aim the determi­
nation of facts regarding the action of the materials 
under the conditions of use will be welcomed by all. 
In this issue of The Canadian Engineer will be found 
an abstract of a paper by Prof. A. H. White before the 
American Society for Testing Materials. Investigations

to show that cracks

INSTALLATION OF ELECTRICAL MINING
equipment.

THE

of electrical machinery in mines is steadily
has tendedThe use

increasing. The many advantages of its 
towards this increase, but the requirements ol safety as 
well as those of efficiency must be considered when in­
stalling electrical mining equipment. So important has 
this been considered by the United States Bureau of 
Mines that Mr. H. H. Clark, in the technical paper 
issued by the Bureau has taken up the subject quite 
extensively. The paper calls attention to the fact that 
wherever the service conditions are indeterminate or 
variable, engineers are accustomed to use 1 actors o 
safety in their designs, especially in those cases where 
the protection of human life is a consideration.

To quote from the paper: “ .
electrical mining equipment is an engineering problem 
that invloves the element of human life, and that is 
influenced by conditions and events that cannot always 
be foreseen. The successful solution of the problem 
will, therefore, depend largely upon the factor of safety 
that is considered in the selection, installation, and 
maintenance of such equipment.

The paper proceeds to classify the electrical acci­
dents that may occur in mines, and states the principa 
sources of danger incident to the use of electricity under­
ground, and the paper shows that the requirements ol 
ment in mines are compared to similar conditions above 
ground, and the paper shows that the requirements of 
mining work present certain difficulties in the way o 
maintaining electrical apparatus in perfect condition. I he 
effect of roof-falls, dampness, dust, and acid water are 
mentioned, and the observation is made that the tem­
porary character of underground work limits tne eco­
nomical investment in electrical equipment and its in­
stallation. The author does not regard the safeguarding 
of mine electrical equipment as a simple problem, and 
states that there is no general formula for its solution. 
It is suggested, however, that a logical step would be 
to remove contributory causes by placing lights and 
erecting guards at particularly dangerous points, and 
by selecting apparatus especially designed to offset the 
effect of dampness and dust. A concrete view of the 
problem is presented as follows: “The problem of safe­
guarding may be divested of some of its vagueness and 
put in concrete form by considering that if the electric 
current can be kept where it belongs—in the conductors 
designed to carry it—it cannot give shocks, set tires, 
or ignite dust or explosives. Electricity becomes actively 
dangerous only when it breaks away from its proper 
channels in stray currents, or as sparks and arcs.

Stress is laid upon the importance of first-class in­
stallation at the outset and frequent inspection of equip­
ment after it is in place. The author considers that a

use

conducted by Prof. White appear 
in concrete and mortar are due, not so much to the ex­
pansion and contraction from temperature change, but 
rather the volume change, due to alternate wetting and 
drying. The paper will repay careful reading.

Canadian Electrical Association convention 
the members well know, 

held last week in Ot-

The
always repays attendance, as 
This year’s meeting, which 
tawa, was successful, both from the point ol _ view ol 
numbers in attendance and the discussion resulting from 
the papers read. The discussion on the paper by Di • 
H. T. Barnes on “Ice Troubles in Connection with 
Power Plants” was particularly worthy of mention.

will be found in this issue of 1 he Canadian

was
The safe operation of

The paper
Engineer. Dr. Barnes has spent many years 
study and investigation of the formation of ice in our 
northern waters, and it is surprising that the funda­
mental precautions he outlines in his paper are not uni­
versally followed by hydraulic power companies m 
Canada. There appears, however, to be an absolute 
disregard of all precaution in the design of many power 
plants now operating, and as a result every winter brings 

of shutdowns through ice troubles.

theon

reports

WORKS CONSTRUCTED BY CIVIC 
LABOR.

MUNICIPAL

An editorial in a recent number of the Galt, Ont., Re­
porter deals with the above subject and states that the con­
tractor, in as much as large civic works are concerned, has 
been unknown here for years—to be exact, not since 1905-6,

finished—and thoughwhen the $225,000 sewer contract was
mistakes have been made, citizens prefer the present 

which this municipality is to-day employing 
in the construction of various civic works.

many 
system, under 
nearly ioo men

ENGINEERING WORK IN SOUTH AMERICA.

The British firm of S. Pearson and Sons, Limited, Lon­
don, have received official advice from the Chilian govern 
ment that the contract amounting to $13,000,000, for the 
construction of the new port at Valparaiso, has been awarded 
to them.

1
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THE NEW STEAM-HYDRAULIC FORGING PLANT 
AT THE NEW GLASGOW WORKS OF THE 

NOVA SCOTIA STEEL AND COAL 
COMPANY, LIMITED.

appliances, 
served their

Steam hammers were largely used at first and 
purpose well, but as the size of forgings grew, 

the hammer, being unaibie to develop a blow with sutncient 
penetration, became more and more unsatisfactory, and 
hydraulic-forging presses, operated by means of accumulators, 
-were introduced. Among the first of these 
structcd at the Armstrong Works in 1850. however, they 
proved so slow in operation, and so expensive, that large steam 
hammers could still successfully compete with them, 
a hammer was installed at the Krupp Works, Essen, Germany, 
having a 50-ton ram and a i,ooo-ton anvil, while as late as 
1901 a 125-ton steam-hammer was installed at the South 
Bethlehem Works of the Bethlehem Steel Company. Although 
the latter was easily the largest hammer ever constructed, it 
was discarded after only a few months’ operation and re­
placed by the more efficient

The growth and development of its steel trade has now was one con-
come to be an accepted standard for measuring a country’s in­
dustrial progress. Canada’s expansion in the last thirty 
is strikingly shown by her steel statistics, but it is

years
even more

vividly brought home by the accomplishments of the pioneer 
in this line, the Nova Scotia Steel and Coal Company.

In i860

Starting as a country forge-shop with four thousand dol­
lars capital, this concern has expanded until its capitalization 
is fourteen millions, and it controls all the operations 
ing into the production of some six or seven hundred varieties 
of finished and semi-finished steel products. Particular atten­
tion, however, has always been paid to the line of work first 
carried on and there has never been a time when it could not 
claim to be the leading forge company of Canada.

By the recent installation of a complete new' plant in this 
department, substituting steam-hydraulic presses for the ham-

enter-

press.
With a hammer of this size, the force of the blow was 

enormous, but there were numerous difficulties in its opera­
tion. The energy developed, depending upon the weight of 
the falling parts, and the height through which it acted 
delivered suddenly and was exerted for but

was
a moment. Re­

peated blows were therefore 
necessary, taking longer time 
than the press, and with a 
consequent low efficiency in 
steam consumption. The con­
stant vibration made it diffi­
cult to keep a large hammer 
in adjustment, and wear and 
tear was excessive. And, last­
ly, the lack of control with 
which the blow is delivered 
made it a difficult operation to 
produce good work, and 
ticularly to finish up heavy 
forging. Thus the relatively 
small output, and operating 
cost, makes hammers 
nomically as well as technic­
ally unsuccessful in dealing 
with heavy forgings.

The need for a more effec­
tive and cheaper method of 
manufacture was met by the 
“steam-hydraulic” 
troduced in the late eighties, 
in which are united the ad­
vantages of the steam ham-
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Diagrammatic Sketch of Steam Hydraulic Press, showing the operating cylinder and valve
systems with single control lever.

mer, combined with those of 
the hydraulic-press. In this
apparatus, steam cylinders 

lift the striking piece, or tup, which thus moves with the 
speed and force of a steam hammer ; while constant hydraulic 
pressure may be supplied at any stage of the stroke by a 
large water-cylinder.

tners so long used, it has not only outstripped any Canadian- 
company, but is in a position to challenge the product of any 
similar company in the world.

Man’s ingenuity has been taxed frequently to produce the 
massive forgings required by the engineering and mechanical 
advancement of the past century. Often it has seemed tnat 
STeat projects could not be carried out for lack of facilities to 
Produce the immense steel shapes required for some particular 
design, but in the invention and development of the steam- 
hydraulic press, it would seem that these difficulties had been 
overcome and a principle had been discovered which would 
dispel all engineering difficulties of this nature.

This high pressure water is intensi­
fied in and flows from a separate apparatus called an intensi­
fier. Thus the method of operation can be varied widely to 
meet different conditions. In the most modern type, in which 
the Scotia Company’s presses are the last word, this feature 
enables much larger, as well as a greater range of work being 
performed with an efficiency impossible to any other apparatus.

The new Scotia plant consists of two presses complete 
with all manipulating devices, heating furnaces, etc., housed 
in a steel, brick, and concrete building 240 x 72-ft. 
electric cranes, of 50 and 30 tons capacity respectively, 
mand the entire building. One press has a capacity of 600 
tons, the other of 4,000 tons, at a steam pressure of 140-lb 
per sq. in. (See accompanying plan of plant). The larger press 
has a distance of 128-in. x 64-in. between supporting columns.

Nasmyth’s invention of the steam hammer in 1833 revolu-
During the latter

Two
com-tionized the forging process of his day.

Part of the nineteenth century such enormous progress was
made in the engineering and shipbuilding that forgings were 
required of a size unknown not many years previously. In 
turn, this resulted in a great increase in the size of forging
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The Forge Press Plant of the Nova Scotia Steel and Coal Co., Ltd.

lever, so adjusted that the press follows its movements in 
speed and stroke.

The press may be operated in four separate ways and 
under each the tup may at moment be arrested instantly and 
a new stroke inaugurated by a single movement of the con­
trolling lever. The tup may be actuated ( i ), By the steam 
cylinders alone, the press then operating like an ordinary 
single acting steam hammer ; (2), With intensifier giving 
high pressure only toward the end of the stroke. This is the 
method used in ordinary forge work ; (3), With high pressure 
throughout the entire stroke, used in pure press work, cutting, 
etc. ; (4), With intensifier and under steam-cylinders which 
results in rapidly repeated heavy blows delivered at a fixed 
height. This method is used for finishing work to exact size, 
the length of the stroke being automatically controlled.

The accompanying diagrammatic sketch of the operating 
cylinder and valve systems, showing the single lever control 
will make the mode of operating the press clear.

the heavy side strains when the ingot is not exactly under the 

tool centre.
air-chamber equippedThe pre-filling water-tank is an 

with a pump for charging to a certain level at a pressure of 
This tank supplies water to the ram65-lbs. to the sq. in. 

and intensifier cylinders and again stores the water which 
leaves the ram-cylinder when the piston rises, the flow being

automatically controlled by a water valve.
The intensifier, which produces the high hydraulic pres- 

consists of two cylinders, a large one, with steam actu-sure,
ated piston, placed immediately above a smaller one contain- 

They have a common piston rod, the lower ending water.
of which, extending through and working in the water 
cylinder, acts as the plunger of a force pump. When the steam- 
cylinder piston moves upwards, the water is forced from an 
opening near the top of the lower or water-cylinder, at very 
high pressure, owing to the difference in their diameters, and

A
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enters the ram-cylinder giving a greatly increased pressure 
there. The intensification is 50 to 1, and gives a water-pres­
sure of 3^ tons per square inch in the ram-cylinder.

This type of intensifier possesses many advantages over 
that of the ordinary type where the steam-cylinder is below, 
in that the design of the whole is lower, giving greater access 
to the working parts. The piston rod is always in tension, 
resulting in less wear and tear on glands which therefore are 
more readily kept tight, 
the valve arrangement which admits steam on the inside ot 
the lower cover of the steam-piston, thus providing a steam 
cushion, and resulting in a noiseless drop. The valve system 
is automatic in controlling the press and prevents any in­
jury to the tups or dies from below, due to momentum (for 
instance when cutting) for the weight of the tup is at once 
taken up by the under steam in the press traverse steam lift­
ing cylinders. All the valves controlling the various operations 

at the side of the intensifier and are all operated by a single

single stroke, 7-in. ; total stroke, 80-in. ; weighs 740,000 lbs., 
and is adapted for forgings up to 75 tons in weight. As the 

exactly similar, except in size, the following de­presses are 
scription applies to each.

Each installation consists of the press proper, the pre­
filling water tank and the patent hydraulic intensifier, 
press consists of a heavy base plate, embedded in the 
Crete foundations, on which stands the anvil, also the four 
forged steel columns which support the press head, 
ated near the top of the press are two return steam-cylinders, 
and the hydraulic or ram-cylinder which is located on the 
centre line of the press.

Immediately below the press-head is situated the press- 
traverse, the upper end of which is firmly attached to the 
piston rods of the three cylinders above referred to. 
the traverse is fastened the upper forging tool or tup. The 

has four bushed guides, encircling and sliding on 
the supporting columns, to keep it in alignment and take up

The
con-

Vibration is largely eliminated bySitu-

Below

traverse
are

m
ac

hi
ne

 Sho
p
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At all times steam pressure is acting on the under side of 
the press steam-piston, With controlling lever in position I., 
the top side stands open to exhaust. There is 
owing to the water being confined over head of ram, the water 
valve, WV, being closed.

To lower ram, push the controlling lever down to II., thus 
balancing piston by admitting steam to both sides of it. Thus 
the weight of the press-traverse, assisted by the pressure of 
the prefilling tank (this latter having automatically opened 
the water valve) causes the ram to fall.

When using the intensifier, the hammer is dropped as al­
ready described, until it reaches the work, when the control­
ling lever is pushed down to position III. This raises the 
steam valve, SV, still higher, admitting steam to the large 
intensifier cylinder, ISC, thus forcing down ram of the press 
with the high pressure generated due to the difference in 
diameter of the steam- and water-cylinders or pistons.

By returning the lever to position II., the steam exhausts, 
and allows the intensifier-piston to fall ; the vacuum thus 
formed drawing in more water from the prefilling tank. Upon 
Pressing down the lever again, the pressure is again obtained 
from the intensifier.

This operation, of taking a new hold as it were, may be 
repeated throughout the total stroke, enabling pressing and 
cutting to continue at a uniform pressure for this distance. 
In this operation the oversteam is never open to exhaust.

Finally to obtain rapidly repeated short strokes, lower 
hammer to be required, then throw open the large exhaust 
valve.
side of the hammer-piston, and the intensifier-piston ; this 
operation giving a heavy down-stroke and light up-stroke at 
any desired speed. To lower the range of these short strokes, 
open large exhaust valve, thus allowing the hammer to fall 
to desired height.

When making heavy forgings, whether under hammers 
°r presses, the piece must be frequently moved and turned, 
especially when the finishing strokes are being given. To do 
this speedily and cheaply, a mechanical handling equipment 
has been installed, the forging being suspended and rotated 
hy an endless chain driven by electric gear attached to the 
forging crane. This crane may be operated from the usual 
suspended cage and also from a pulpit at floor level, close 
t° the presses. Hydraulic manipulator and mandrel gear is 
Provided for forging long massive shafts, cylinders and tur­
bine casings, etc. There are two hydraulic operated rests on 
®ach side of the big press for supporting long forgings. These 
travel twenty feet each way. Hydraulic manipulating gears are 
Provided for adjusting the different bottom anvils.
'urge press, the stroke of this appliance is about 12 ft.

The low pressure hydraulic installation operating this 
Mechanism consists of a dead-load accumulator supplied by 
an electrically-driven three-throw vertical pump. The motor 
tg 50-horse-power, and the pump supplies 50 gallons per 
PUnute against a working pressure of 720 lbs. per sq. in. in 
to the accumulator

Rapid working, range of utility, economy and every other 
refluirement of modern forging practice are fulfilled by this 
Plant. The steam consumption is extraordinarily low as the 
flinders do not have to be kept filled continuously. The plant 
Is exceedingly compact and with its wide scope and splendid 
equipment of accessories, will be able to furnish all the Can- 
adian requirements in forgings for years to come.

From the view-point of the consumer, the product of the 
steam-hydraulic forging press has manv advantages. This is

only because forgings may be produced at a lower cost,
,°r the improvement in the quality of forgings is even more
lniPcfrrtant.

The product of a modern steam-hydraulic press is denser 
and more homogeneous than can be provided with the steam 
hammer, due to the effect of the blow of the latterno movement not pene­
trating to the centre, in contradistinction to the uniform 
kneading effect of the press ; while the amount of work that 
can be done by the latter at one time, with little variation in 
temperature, strongly tends to produce a better product. This 
simplifies the required heat-treatment by reducing the 
ber of heating and their duration. It also prevents the liability 
of damage due to working at a blue heat. Thus the greater 
uniformity and reliability of steam-hydraulic forgings makes 
their use imperative wherever high-class forg'ings 
sary.

num-

are neces-

PROPOSED MONTREAL HARBOR IMPROVE­
MENTS.

According to a plan of improvement recently spoken of 
by the harbor commissioners of the Port of Montreal it is 
proposed to expend from $1,500,000 to $2,000,000 on im­
provements in the west end of the harbor. The harbor of 
Montreal has a length of many miles, but the central or up­
per portion is no more than about half a mile in length. The 
harbor commissioners’ office is close to the mouth of the 
lower entrance of the Lachine Canal, and from here down to 
Bonsecours market is situated the harbor of Montreal 
is known to all the

, as it
passenger boats and most of the large 

carriers of general merchandise. Here are situated the big 
elevators which take the grain from the upper lake vessels 
and tansfer it into the holds of the ocean liners, 
vators

The steam is then admitted alternatively to the under-

These ele-
are equipped with carrying belts which discharge car­

goes into vessels docked at any point along the wharves of 
the upper harbor. Passenger steamers all dock in this vicin­
ity and the regular passenger companies have their offices 
not far distant.

Owing to all these advantages, as well as to the 
with which freight

ease
be handled from ships docking in this 

vicinity to the importing and exporting houses, as well as 
to the railway depots, space for dockage is most desirable 
and there is greater demand for it than there is supply.

The harbor commissioners 
hundred foot concrete pier straight out into the river from 
opposite the offices of the habor commission, at the foot of 
McGill Street. This locality is now used as a basin for ves­
sels entering or leaving the canal, the entrance to which is 
nearby. As the entrance to the canal would

can

now propose to build a twelve

be made dif­
ficult by the construction of this new pier, the plan includes 
the moving of the entrance to a point a convenient distance 
further west. Other improvements include the deepening of 
some of the old basins and the construction 
concrete wharves, together with the lengthening of 
of the principal piers now in existence, namely, King Ed­
ward, Alexandra, and Jacques Cartier 
will have 300 feet added to them.

On the

of other new 
three

piers, each of which 
The completion of the 

new pier at McGill Street will provide accommodation for at 
least two more large ocean steamships, while the lengthen­
ing of the piers referred to and the completion of Victoria 
Pier, will increase the capacity of the central and most val­
uable proportion of the harbor by a very considerable per­
centage.

ram.

Meantime, work is proceeding on the completion of 
more elevator capacity, and on vtyious other improvements 
which have been undertaken. Additional permanent sheds 
are being planned for the extensions which are being added 
to the piers and for the new piers, and it is believed that the 
commissioners have under consideration improvements in 
the way of railway facilities, to and from the ships 
which will greatly facilitate the handling of freight.
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is at the true freezing point only when it is neither gaining 
losing heat. Rapid freezing or melting results in a tem­

perature slightly lower or higher than this. Hence we find 
the balance in Nature continually swaying one way or the 
other, depending on the outside conditions.

It is doubtful whether the ice itself wetted on the surface 
ever differs from the true freezing point, since the surface of 
the crystal emits or parts with the latent heat, and is thus 
continually surrounded by a source or sink for the heat pro­
duced. The birth of an ice crystal takes place by the dis­
turbing influence of foreign matter in the water such as fine 
particles of denudated material and by the direct action of 
cold air churning up the surface into spray which falls back

also furnishes the

THE INFLUENCE OF ICE ON WATER POWER 
DEVELOPMENT.*

By H. T. Barnes, D.Sc., F.R.S.f

nor

vast water powers isThe industrial development of our
looking to the future. Asof great interest to everyone 

public utilities become more and more dependent on hydrau­
lic power, the question of continuous operation is of far- 

Chief among the causes which affectreaching importance, 
uninterrupted service is the presence of ice, which for ve 
months of the year forms in the water. Hitherto it has 
generally been accepted that disturbances from ice inevitably 
occur, bringing about temporary “shut-downs. It has

well-designed plant to in-

The vapor from open waterfrozen.
nucleus for the ice crystal, and the beautiful ice flowers 
noticed on a very cold day on thin ice are caused by the

The steam noticed on a cold
been thought necessary in every 
stal an auxiliary steam plant to carry the load, and so far as 
the public is concerned, little is known outside the power 

be said that this is desirable, and in the
That it is

freezing of these particles, 
day from open water is a direct sign of the comparative 
warmth of the water, and must supply a vast number of 
small crystals which fall back into the current.

There are three distinct forms of ice met with in Nature ; 
there are, surface ice, frazil ice and anchor—or ground ice. 
Of these, frazil ice is the most troublesome to power houses, 
and causes probably all the “shut downs.”

house. It cannot
future big developments is will be too costly, 
not necessary it is my desire to point out in the present 

The matter is creating not a little interest among 
who have had personal experience of ice troubles, 

beginning to awaken to the 
of the power is

paper.
engineers
and the public generally
fact that inconvenience from the stoppage 
not to be allowed. During the days of small developments 
it was a matter of little importance ; but in the near future

will become available that

I will brieflyare
describe all these forms.

Surface Ice.—Wherever water is still, ice forms rapidly
This ice starts in twoover the surface and closes it in.

ways, depending on the general weather conditions. It may 
spread over the surface quietly, commencing from the shore 
and working outward, forming a sheet that is smooth and 
often clear, but it forms more often from the freezing of the 
frazil and scum ice blown by the cold wind into the bays or 
inlets.
wind, being increased by the fresh accumulations, 
surface layer is rough and opaque, and consists of large and 
small pieces with the crystal pointing in every direction. 
While the first method of freezing requires absolutely quiet 
conditions, the second will often proceed over the surface of 
quite a rapid current. In both cases the water must be at 
the freezing point ; and the heat carried off by the cold air. 
The effect of a wind is to increase very much the heat loss, 
and, therefore, the second method is the one which causes 
the more rapid freezing. Evaporation from the surface fur-

an abundance of cheap power
be subject to caprice of Nature, 
be preserved if the confidence of the public is to

utilized to its

Continuous ser-must not
vice must
be gained, and the wealth of power around us 
full capacity. Canada has a great inheritance in its water 

She is also blest with a vigorous winter, so that a 
study of ice conditions is of increasing importance.

wonderful example of the

In this case the ice grows backwards against the
This

powers.

Nowhere can one find a more 
delicate poising of the forces of Nature than in one of our 
northern rivers. As soon as winter sets in, the water cools 
to the freezing point, and varies but a few hundredths of a 
degree for the entire period of ice production. The reason 
is to be found in the particular nature of the freezing pro- 

Every liquid which produces a crystalline solid has 
a definite freezing and melting temperature, which we are 

The process of change involves a heat 
We know, however,

cess.

told never varies.
transfer without temperature change, 
by the second law of thermodynamics that heat cannot pass 
from one body to another without a temperature difference.

out without a tem-

nishes a large part of the heat loss due to the high latent 
heat of vaporization, 
little moisture in it will produce more evaporation and a 
greater ice production than one of the same temperature from 
the east or south, 
panied by fair weather, and sunshine inhibits the ice pro­
duction to an enormous extent.

Hence a wind from the north with

The latent heat of water cannot pass
In the case But, as a rule, a north wind is accom-small.perature gradient be it ever so 

of water the molecules give up their heat readily 
when changing to ice, and the change proceeds rapidly when 
the temperature difference is only a small fraction of a de- 

The microthermometer has revealed the magnitude

An east wind with clouds
and snow often causes vast numbers of crystal nuclei! in the 
water.gree.

of these temperature differences which have escaped detec­
tion in the reading of the ordinary thermometer. Thus 
when ice is forming rapidly, the temperature is found to be 
of the order of a hundredth of a degree below the freezing 

and the heat flows out of the molecules to keep

As soon as the first ice layer forms, by whichever 
method, the wind is shut off from the surface, and scum ice 
is no longer formed. The ice sheet now grows rapidly in 
thickness by the conduction of heat through the ice to the 
cold air above. The rate of growth of ice may be calculated 
from ordinary data of heat conduction. The velocity of the 
wind and the rate of evaporation of the ice surface 
also determines the rate of growth. Presumably the 
water under the ice is at 32 deg. Fahrenheit and 
layer after layer of ice is frozen on. The ice thus produced 
is of great purity, since the freezing proceeds so gradually 
that air and frozen matter are readily expelled. It is always 
possible to tell this ice from the first layers, as it is clear 
and hard. The crystals are all grown with the main axis at 
right angles to the surface.

rotten in the spring, the ice often consists of a lot of 
vertical needles standing on end. A wind or current will 
topple these over, and they quickly melt, giving rise to the

temperature,
the water from going lower. Similarly, when ice is melting 
rapidly, the temperature rises slightly. As a rule, ice forms, 
and that which is already formed, grows when the tempéra­

is only a few thousandths of a degree lower than 320 F. 
Water can crystallize at a certain rate. When the heat loss 
is rapid, the temperature falls, thereby accelerating the ice 
production and preventing too rapid a growth, 
ice can melt only at a certain rate, and the rapid supply of 
heat results in a slight rise of temperature in the water 
which accelerates the melting. A mixture of ice and water

ture

Similarly,

Hence when the surface be­
comes

♦Abstract of paper presented at annual convention of Canadian Electrical 
Association, Ottawa, June 19-21, 1912.

fMacdonald, Professor of Physics, McGill University, Montreal,
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tradition that surface ice sinks in the spring, 
grows more and more slowly as the thickness increases, un­
til it finally becomes stationary, 
and decreases in thickness until the warm sun of April rots 
it away.

Surface ice likewise, it is an almost perfect radiator. During the in­
tense radiation at night in winter when the sky is clear and 
the air almost devoid of water vapor, the water and objects 
in it become supercooled. Ice forms rapidly and covers the 
entire river bottom. During the day the effect of the sun is to 
raise the water temperature slightly, and the ice soon loosens 
and rises to the surface.

Anchor ice plays little part in power house troubles, for 
during the period of frazil sticking, the anchor ice is frozen 
to the bottom and held in place. In fact, it appears to re­
move many of the frazil crystals in as much as it is growing 
rapidly and readily causes an adhesion of the fine needle 
crystals.

It then proceeds to melt

There is a limiting thickness to the surface ice which is 
determined by the temperature of the water under the ice. 
In our rivers the water gently flowing along the under sur­
face of the ice is seldom exactly at the freezing point. This 
is due to not only the natural heat of the river bottom, which 
is entrapped in the water flowing over it, but also to the in­
creasing power of the sun in the late winter months, 
limiting thickness of the ice is due to this, and the decrease 
towards spring to the rising water temperature. The average 
water temperature under the ice is about i/iooth of a degree 
as shown by the microthermometer. In cases where under­
currents are brought to the surface, we find what are called 
air-holes in a lake or river otherwise frozen over. This is 
due to the higher temperature at these places which prevents 
the ice from growing, and rapidly melts any surface layer 
formed at the outset of cold weather.

The

Power House Location.—A power house may be situated 
at a rapid or fall where the water normally freezes over for 
many miles above. As soon as the winter ice is formed, 
usually no trouble from ice need be feared. Until, however, 
the river closes in, a period of frazil production may result 
and consequent closing down of the plant.

Sometimes open water conditions above compel a long 
forebay to be constructed where the surface ice is allowed to 
form. If the forebay is fed from open waterf frazil jams are 
sure to occur, and the free waterway reduced or stopped al­
together. It is better to run a canal up to the position of 
permanent surface ice to avoid this. When jams occur, little 
can be done beyond blowing up the ice by dynamite and 
blasting out a clear channel. In this case men must be 
stationed to remove the frazil from the channel, as the ice 
is drawn in by the current. When a forebay is fed from 
open water, it is better to keep it from freezing and handle 
the ice at the power house.

Ice troubles at the power house show themselves in the 
freezing of the racks, gates and turbine wheels. Special heat­
ing devices must be provided to avoid the sticking and freezing 
of the frazil crystals. The ranks must be protected from the 
direct action of the cold air by a curtain wall, and may to 
advantage be heated. The iron bars of the rack when ex­
posed draw the heat from the water and cause an abundant 
supply of anchor ice even when the water is not supercooled. 
By enclosing the racks, the natural heat of the water has 
full effect, and usually nothing is needed to keep them free 
of ice.

Surface ice, when it can be induced to grow, is a protec­
tion to the water, and prevents scum and frazil ice, but also 
holds the water temperature back long into the spring, turn­
ing back the greater part of the sun’s heat. Water running 
under surface ice faster than half a mile per hour, will carry 
with it floating ice- Attention must be directed to this when­
ever an intake is situated in open water, 
also prove to be a menace and a continual source of trouble, 
as will be better understood when frazil ice is described.

Frazil Ice.—Frazil, as its name implies, is cinder-ice, 
so-called by the French from its resemblance to cinders or 
ashes.
Water, and varies in size from minute crystals to large ag­
glomerated masses. It is formed by surface cooling in water 
flowing too swiftly for surface ice to form. An estimate of 
the number of these crystals in a cubic foot of water shows 
on an average cold day in winter about a quarter of a million, 
but this I have found often reaches several millions, 
current carries these crystals downwards and under the bar­
rier of surface ice which extends over the quieter parts of a 
river, and there they settle upwards and become- attached to 
the under side of the surface sheet, 
mense hanging dams are produced which impede the water 
course and cause a rise of the water level.
Weather the under passages may become blocked entirely 
and a rapid rise of water produced above the dam. 
sufficient head of water is gained, the whole ice jam is 
forced out and a winter “shove” produced. At some parts 
°f the river, like the St. Lawrence, there is a continual rise 
and fall of water level going on all winter. This frequently 
interferes with the normal head of a power house and causes 
serious trouble.

Surface ice may

It is the fine needle ice found floating in the open

The

In a short time im- When a power house is fed from open water, at times 
frazil may come down in such quantities as to stop the racks 
mechanically. In such a case the ice can be removed 
chanically. Revolving racks would be of great service under 
such circumstances. For the turbines and gates steam-heat 
may be used, as in Mr. John Murphy’s appliances. It is 
only necessary to keep the surface of the machinery a very 
small fraction of a degree above the freezing point, and this 
can be done easily. Mr. Murphy, who has already read a 
paper before this association on ice troubles, has been 
derfully successful, and a visit to the Ottawa and Hull Power 
Company will show the practicability of his apparatus. Re­
peatedly the stations equipped with his units have been 
ning when neighboring stations not so equipped -have been 
shut down with not a wheel turning.

During cold me-

When

won-

During the period of rapid formation of frazil ice, the 
Water is slightly below the freezing point, and, in conse­
quence, the crystals are growing rapidly, 
freeze and form agglomerated masses, and they attach them­
selves to -objects immersed in the water which are likewise 
oooled slightly below the freezing point, 
which supercooling takes place does not last very long, and 
is quickly relieved during the periods of fine sunny weather.

run-
They readily

The tail race sometimes causes trouble when the ice 
jams below and causes the level to rise.The time during This is the most 
difficult to deal with. It involves dealing with the channel 
below, which is often too costly for a small development. 
By maintaining an open channel below, trouble of this kind 
can be avoided.

Anchor Ice.—Whenever a river is open in winter, the 
on the surface of objects immersed 

This ice forms in long needle
In general we can give some rules forpresence of ice growing 

'u the water is observed, 
crystals attached in the same manner as the ice flowers. As 

ice thickens, the crystals become large, and finally form 
Passes many feet thick of coarse-grained crystals. Anchor 
*Ce forms primarily from the cooling of the river by radia­

tion.

avoiding ice troubles :—
1. Have covered racks and steam-heat provided for the 

trouble which always comes to a power house before the 
permanent ice forms.

2. Instal a few meteorological instruments to watch the 
weather in order to be prepared for the first coldWater is an almost perfect absorber of heat, and, snap.
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TESTS OF STEAjM TURBINES.3. Where the forebay is fed from a lake or canal, induce 

freezing as soon as possible : otherwise maintain an open 
channel down to the power house, 
for floating frazil.

4. Watch the temperature of the winter at the outset of 
cold weather, and when 320 F. is approached, have the steam­
heating plant in readiness.

The results of the following tests on the Zoelly steam 
turbine are of considerable interest. The capacity of the

k.w. The re­
account of

Provide a special way

turbines ranged from 1,250 k.w. to 10,000 
suiting steam consumptions are of interest on 
the low figures obtained, and from the fact that the in­
creased consumption at partial loads is kept within ver> 

limits when it is remembered that the efficiency ofnarrow
the generator is decreased considerably when running at 
loads below normal. The figures from the official tests have 
been furnished us by Mr. T. Heyerdahl, chief engineer of 
the Escher-Wyss Company in Canada :—

Two 1,250 k.w. Zoelly turbines, 3,000 r.p.m., delivered 
to the municipal power station at Drammen, Norway ; in

The official test

CONVENTION OF AMERICAN WATERWORKS 
ASSOCIATION.

The members of the above association held their thirty- 
second annual meeting in Louisville, Ky., on June 3-8 last. 
Mr. Dow R. Gwinn, of Terre Haute, Ind., presided in the 
absence of the president, Mr. Alexander Milne, of St. Cath­
arines, Ont.

After the reports of the various committees had been 
presented several papers dealing with matters of interest to 
the members were read and discussed.

Three papers dealing with efficient management of large 
works were presented by Mr. Harrington Emerson, of New 
York, Mr. E. C. Church, of New York, and Mr. I. M. de 
Varona, also of New York.

Prof. Albert F. Ganz presented an illustrated paper 
Electrolysis from Stray Electric Currents.

Considerable discussion followed the reading of papers 
on “Water Waste,” by Mr. Edward S. Cole, of New York, 
and Mr. F. H. Shaw, of Lancaster Pa. 
tioned in the course of the discussion that East Orange, 
N.J., had reduced the per capita consumption from 93 to^8o 
gallons by combined inspection and metering 25 per cent, ot 
the services.

Dr. D. D. Jackson’s paper on “Results of Chlorination 
at Cleveland, Ohio,” was illustrated with lantern slides. He 
outlined the seasonal and geographical typhoid distribution 
in Cleveland as well as at a number of other cities, 
able tables on typhoid rates for the past three years in 16 
cities having populations of 100,000 and over with a filtered 
water supply showed up the large amount of typhoid that is 
due to general sanitary conditions. Relative percentages of 
typhoid rates in Cleveland he classified as follows : 10 per 
cent, of the water supply, 10 per cent, to out of town cases, 
10 per cent, to raw foods, 30 per cent, to general sanitary 
conditions and 45 per cent, to contact cases.

An open discussion followed the reading of this paper 
which ended by resolutions being passed urging upon boards 
of health the importance of ascertaining and recording the 
distribution of typhoid fever by causes and modes of infec­
tion to the end that a division of responsibility may be made 
between water supply, contact cases, general sanitary con­
ditions, miik and other food supplies liable to contamination 
and typhoid carriers. It was further resolved that boards of 
health be urged to do their full duty in the elimination of all 

of the spread of typhoid fever, including the use of 
polluted private wells, or other polluted water, when a pure 
public water supply is available.

The election of officers for the coming year resulted as 
follows: Mr. Dow R. Gwinn, Terre Haute, Ind., president ; 
Mr. Robert J. Thomas, Lowell, Mass., first vice-president ; 
Mr. John A. Affleck, Harrisburg, Pa., second vice-president ; 
Mr. G orge G. Earl, New Orleans, third vice-president ; Mr. 
Theodore A. Leisen, Louisville, Ky., fourth vice-president ; 
Mr. Charles R. Henderson, Davenport, la., fifth vice-presi­
dent ; Mr. J. M. Diven, Troy, N.Y., secretary and treasurer ; 
Mr. H. E. Keeler, of Chicago, Mr. Leonard Metcalf, of Bos­
ton, and Mr. Leslie C. Smith, of Cleveland, finance com­
mittee.

commercial operation since January, 1912.
carried out February 19th and 21st. 19121

Three-
was

Half.Full. quarters.Load.
Power in k.w., inclusive of ex­

citation, but exclusive of 
power required for the con­
denser .......................................... ..

Over-pressure at stop-valve of
turbine in lbs. sq. in................

Temperature at stop-valve, deg.
F ahrenheit........... .........................

Vacuum at the exhaust branch in 
inches (referring to 30-inch
mercuri) ..........................................

Steam consumption in lbs. per 
k.w. and hour .............................

6569811,275

183.0 174.0174.5
on

588 472494

29.06 29.4229.22
Mr. Reimer men-

14.80

delivered
13.8012.60

One 5,000 k.w. Zoelly turbine, 1,500 r.p.m., 
and installed at the power-house of Escaut, near Antwerp.

carried out January 22nd and 23rd,The official test was 
1912 :—

Three-
Full. quarters. Half. Quarter.Load.

Power in k.w., inclusive 
of excitation, but ex­
clusive of power re­
quired for the con­
denser .............................

Over-pressure at stop- 
valve of turbine in
lbs. sq. in.......................

Temperature at stop- 
valve, deg Fahrenheit. 

Vacuum at the exhaust 
branch in inches . re­
ferring to 30-inch
mercuri) ..........................

Steam consumption in 
lbs. per k.w. and hour

Valu-

3,160 1,1845,418 4,305

169.5167.0 168.0 173-5

556588 520559

29.26 29.5528.90 29.10

12.65 14-7°12.3211.92
turbine, 1,250 r.p.m., delivered 

Officially tested
One 10,000 k.w. Zoelly 

for La Société le Triphasé à Asnière.causes
February 12th, 1912 :—

Load.
Power in k.w., inclusive of excitation, 

but exclusive of power required for
the condenser .......................................

Over-pressure at stop-valve of turbine
in lbs. sq. in, ..........................................

Temperature at stop-valve, deg. Fah­
renheit .........................................................

Vacuum at the exhaust branch in 
inches (referring to 30-inch mer­
curi) ............................................................

Steam consumption in lbs. per k.w. 
and hour ...................................................

Full. One-third.

3,67810,006

162.554.0

567566

28.72 29.19

14.5212.00The convention next year will be held in Minneapolis.
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STANDARD HOSE COUPLINGS AND HYDRANT 
FITTINGS.*

By F. M. Griswold.t

cations of 1873, the hose coupling proposition appears to have 
reposed in undisturbed quiet.

Confronted with this record of 31 years of failure, the 
National Fire Protection Association selected the writer as its 
delegate to the convention of the International Association of 
Fire Engineers at Chattanooga, in 1904, instructing him to 
propose joint action to devise an acceptable coupling. This 
proffer of co-operation was accepted and a committee appoint­
ed to take charge of the work.

This committee suggested as a standard coupling for 
254-in. hose one showing a diameter of 3 1/16-in. over male 
end thread, with 7% threads to the inch, by the use of which 
it was practically demonstrated that couplings ranging in out­
side diameter from 3 1/32 to 3 5/64-in., with either 7, 754 or 
8 threads to the inch, could be so modified as to serviceably 
couple-up with this suggested standard, and thus render over 
70 per cent, of the majority couplings known to be in use 
conformable to the proposed standard at small expense.

The first concerted attempt to secure the adoption of a 
standard hose coupling dates from the organization meeting 
of the “National Convention of Fire Engineers,” in Balti­
more in October, 1873, when with the lesson of the great 
Chicago fire of 1871, added to that of the conflagration in 
Boston, November, 1872, before them, this assemblage of fire 
chiefs adopted the following resolution : “Whereas, experience 
has shown that the fire departments of the country should be 
provided with a universal or standard coupling for hose and 
fire hydrants, so that when a city or town calls for aid, in 
case of large fires or conflagrations, from another city or town, 
that each department can act in unison with the other ; there­
fore, be it resolved that a committee be appointed by this 
convention to take under consideration, and report back to 
this Convention the practicability of adopting a standard 
coupling of some kind to be used by all fire departments

The committee took the matter up with the Insurance 
Committee of the American Waterworks’ Association in April, 
1905, at which there was also present a number of the associate 
members of the Association. The specifications were critically 
considered and accepted without change, and were adopted by 
the Association in 1Ç05. The writer also presented the propo­
sition to the International Association of Fire Engineers at 
Duluth, 1905, when the convention voted almost unanimously 
in the approval of the standard specifications. Following 
this action at Duluth the committee secured other approvals 
of the standard from important organizations.

When this proposition was first presented to the American 
Waterworks’ Association the committee held data relating to 
couplings’ dimensions in only about 1,600 separate localities in 
this country.
record covering 3,133 towns in the United States and Canada. 
Analysis of the data shown in this record, based upon actual 
results accomplished in the conversion of non-standard coup­
lings to safely interchange with the established standard, 
demonstrates that approximately 80 per cent, of the couplings 
listed are either of standard dimensions or may readily be so 
modified as to conform to them.

The record shows 73 cities in which the standard has been 
put into service, seven of these installations including the 
complete substitution of standard couplings and hydrant 
nipples in place of previously prevailing non-standard devices.

In St. Louis, Mo., over 11,000 hydrant outlets and the 
couplings on many thousands of feet of fire-hose were changed 
from 6-thread to the standard by city employees, at an average 
net cost of $1 per hose coupling, and $2.82 per hydrant outlet, 
the latter being principally of 454-in. steamer suction type, 
each of which was laboriously chipped-out by use of a cold 
chisel.

throughout the United States.”
The standard thus established was of 2 54-in. inside dia­

meter, 3 1 / 16-in. outside diameter over thread of male end, 
with 754 threads to the inch. Some chiefs changed their coup­
lings to conform to this and1 have since maintained that 
standard in operation. But standardization failed of immedi­
ate accomplishment because no concerted and continued 
action was undertaken to keep the proposition alive.

The firemen’s convention of 1875 adopted as its standard 
a coupling showing 2fé-in. inside diameter, by 3 54-in. out­
side diameter “exclusive of the thread” and of 354-in. outside 
diameter inclusive of the thread, the latter to be 8 to the inch. 
In 1878 a special committee reported that the 1875 specifica- 

found to be “impracticable in use.”
In 1879 the firemen again took up the subject and this 

time submitted as their standard a coupling showing 2 54-in. 
inside and 3 7/32-in. outside diameter with six V-shaped threads 
to the inch, which was duly adopted. The matter lay dormant 
until 1883, when the 1879 specification was endorsed and reso­
lutions passed to secure

In 1890 the Firemen’s convention appointed a committee 
to report a standard for adoption in 1891. Mr. C. A. Tandy, 
chairman of the committee presented a report covering coup­
ling dimensions in 1339 towns where 2 54-in. fire hose was in

male ends ranging

Since that time it has created a card indextions were

co-operation through state legislation.

service, showing outside dimensions 
from 3 to 354-in. and including 7, 754 and 8 threads to the 
inch. Having demonstrated by the use of a model coupling of 
3 1/ 16-in. outside diameter, with 754 threads to the inch, that 
about 70 per cent, of the couplings listed might serviceably 
be converted to use with a coupling of these dimensions 
through the simple process of decreasing the diameter of the 
toale thread, or of increasing that of the female swivel, he 
urged the adoption of a standard conforming to these dimen­
sions

over

During the winter of 1910-11, Sprinfield, Mass., discarded 
the Universal clutch coupling and substituted for it the stan­
dard, changing over 1,350 hydrants, some of which had four 
outlets, at the rate of from 50 to too outlet replacements per 
day, at an average net cost of $1 per outlet, giving credit for 
the old metal, and excluding cost of labor performed by the 
regular force of water-works employees. Couplings on 2,000 
feet of hose were changed by department employees at a like 
net cost of $1 each.

This work was carried out in the winter. Where hydrant 
nipples were leaded-in, the use of a 6-lib. sledge proved an 
efficient means for their removal, while in the case of screwed- 
in nipples, an expanding wrench entered from the out-board 
end of the nipples engaged the operating lugs and permitted 
the easy removal of the device, while the 4 54-in. leaded-in 
suction nipples were melted out by a plumber’s blow torch, at 
the rate of 5 minutes per operation.

intermediary which would permit standardizationas an 
at the least expense.

The feasibility of adapting these non-conforming coup­
lings to practically serve with the proposed standard carried 
conviction to the members of the Convention and a standard 
f°r 2 54-in. hose was 
3 x /16-in. outside diameter over male end, with 7 54 threads 

the inch, but in nominating the number of threads for the 
lurger sizes of couplings, the committee then having the 
matter in charge, increased them in ratio proportional to the 
exPansion in diameters, thus presenting a mechanical anomaly

adopted under specifications showing

n°t to be tolerated in practice.
For thirteen years 

l89i, which action was simply an endorsement of the specifi-
after the adoption of a standard in

, ‘Abstract of paper presented at 32nd annual convention, Louisville, June 3rd 
t0 8th, 1912.

■ General Inspector, House Insurance Co., New York.
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They are made in segments bent to conform to theplate.
contour of the desired pipe. For a round pipe the segments 
are symmetrical and therefore interchangeable. This adds 
to the speed with which the forms can be erected.

NEW TYPE OF STEEL FORMS.

The increased use if concrete for pipe and conduit manu­
facture has made time and energy spent in form improve­
ment profitable, and from this fact is due the many and 
satisfactory methods of conduit manufacture now in use.

Many of these machines manufacture the pipe in sec­
tions, which are so formed at the ends as to allow them to 
be bonded together. The “Blayney” system recently pat­
ented, allows the conduit to be constructed in one piece, and 
presents some features worthy of comment, 
of the system follows :

Wooden forms are bulky and clumsy to handle ; they 
shrink and swell ; are difficult to clean ; costly to repair each 
time they are used and are useless after being used a few 
times. Wooden forms are expensive because they require 
skilled labor to handle and without special care they will 
leave a rough surface which is objectionable in many con­
crete pipes.

Extensive use has demonstrated the desirability of using 
steel forms. Their first cost is more than that of wood, but 
the total cost of steel forms is much less than the total cost

Each

A description

A

I
ilk
li :--Vh

2 T

aTCT;-; /
Fig. 2.—The System Used for Building Large 

Concrete Pipes.I ! segmental section of inside forms is small enough to allow 
it to pass through the forms ahead. Each segment is bolted 
to its adjoining ones, making, when assembled, a rigid 
form.

The outside forms may be built up as the concrete rises, 
thus allowing working space for tamping the concrete.

For pipes larger than seven feet it is necessary to have 
inner bracing. Figure 2 shows this bracing. It consists 
of a longitudinal central shaft on which is a cast iron collar 
which is shown in Figure 3. This shaft is supported by 
two legs running from the footing in bottom trench, or 
saddle, as the case may be, to the cast iron collar on the 
central shaft. By means of left and right hand male and 
female threads a turnbuckle effect is produced on these legs 
and they may be shortened or lengthened at will, 
forms a simple and efficient method of holding the central 
shaft and consequently the v'hole form to line and grade.

,0l

rC

Fig. 1.—End Sectional View of “Blayney System” Col­
lapsible, Telescoping Steel Forms and Centering.

of wood forms. One set of steel forms is sufficient to com­
plete the longest pipe in existence, or contemplated, and 
still be good, providing only reasonable care is exercised. 
The steel forms will leave a smooth surface, so that little 
pointing of the concrete is necessary.

The advantages of steel forms and centering are many. 
They are callapsible and telescoping, so that no forms are 
idle. Therefore less forms will do more work, because they 
are all in use at all times during the progress of the work. 
The forms will either be ready for pouring the concrete or 
supporting green concrete. As soon as the concrete is 
sufficiently set, the forms can be taken down, collapsed, and 
passed through the forms ahead and re-assembled ready for 
concreting wdthout interfering with the concreting of the 
section that is already being poured.

A pipe built with this system is a continuous concrete 
monolith, built, or poured, in sections of whatever length 
constitutes a day’s work. This may be twenty feet or it 
may be one hundred feet or more. The total circumferential 
section should be built in one pouring and in that way avoid 
all horizontal seams or joints.

The dove-tailed bulkhead is removed, and each succeed­
ing day’s concreting is poured against the green dove-tailed 
end of the previous day’s work. This method secures a 
bond and an even bed is secured for the pipe.

The forms are made of sheet steel, bent to the required 
shape, with stiffeners or ribs of angle iron riveted to the

This

o o

v
i//Oo\x B\ \

19Vf Ssdvw'/'o
Fig. 3.—Cast Iron Collar on Central Horliontal Shaft.

From this central shaft run arms also having this turn- 
buckle attachment to regulate and hold the segments to 
their proper positions.

Like the smaller pipe forms each segment of the inside 
forms is interchangeable and will pass under the central 
shaft and between the supporting legs which holds the 
shaft.
daily without interfering with the concreting of the forms

This will enable workmen to be placing new forms
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already erected. The outside forms are held in position by 
being accurately spaced from the inside forms by pipe 
separators which may afterwards be grouted.

The system is not restricted to the building of round 
concrete pipes as these forms are " designed for and will 
readily accommodate themselves to the building of any pipe 
from round to square, 
curve or bend in any direction.

The system adapts itself to almost any style of rein­
forcing required to make the pipe sufficiently strong for its 
particular use.
mirable chance to wire the steel to them, thus holding the 
reinforcing securely in place.

These forms are manufactured by the Standard Steel 
Form Company, Niagara Falls, Ont. The system is known 
as the Blaynev System. The above company manufacture 
these forms to order. They are for sale, or lease to muni­
cipal and other corporations contractors, owners, or others 
who are interested in or responsible for the construction of 
all kinds of plain or reinforced concrete pipe, including 
concrete culverts, canal walls, conduits, trunk sewers, 
sanitary and storm sewers, twenty-four inches in diameter 
and over, pressure pipes of concrete for all purposes, water 
mains, concrete tunnels through soil, rock or water, and 
subways for electric, steam or other railways.

The forms will take care of a

The hollow pipe separators afford an ad-

DOMINION IRON AND STEEL COMPANY, LIMITED, SYDNEY, N.S.

stoves, stove shelter, furnace proper and cast house from the 
northwest side of the plant, including also portion of the 
skipway where it joins the bin system. This No. 8 furnace is 
the second furnace to be constructed in Canada by the 
Canada Foundry Co., Limited, they having completed a 
contract for the construction of the furnace for the Atikoken 
Iron and Steel Company, at Port Arthur, some four years 
ago.

While the following is not intended as a complete de­
scription of the illustration which is shown in connection 
with this article, some of the major points in connection 
with same may prove of interest to our readers.

When the Dominion Iron and Steel Co. decided to ex­
tend the iron producing portion of its plant it was decided 
to parallel the present blast furnaces, known as Nos. 1, 2, 
3 and 4, with another complement of four furnaces some 400 
feet to the westward of the furnaces now operating. As all 
the plant units are 
it will explain how the fifth furnace of the installation was 
called No. 8, as the construction began from the southern

The Canada Foundry Company has recently closed con­
tracts for a portion of the work in connection with the new 
Canadian Furnace Company, Limited, at Port Colborne, 

These facts clearly establish that this class of con-

numbered from the north to the south,

Ont.

struction can readily be obtained in Canada.
We believe that those interested in this class of engineer­

ing work who will look into the matter carefully will find 
that Canada has ample facilities and skill to execute all work 
in connection with our metallurgical developments to the 
entire satisfaction of all concerned.

We hope to supplement this short article from time to 
time with other various details of interest in this connection 
and at an early date furnish complete description of the 
above extensions referred to at the Dominion Iron and Steel 
Co., Sydney, N.S.

end of the new plant addition.
The old plant was designed and constructed under the 

direction of Mr. Julian Kennedy, Pittsburgh, during ten 
ysars of operation, and has been more or less altered. With 
this information and precedent at hand the Dominion Iron 
and Steel Co. contracted with the Canada Foundry Com-

laterPany for the erection of the No. 8 furnace, and at a 
date for No. 7 furnace, which is the opposite end of No. 8 
and of equal capacity.

The illustration shows the general view of the stack,
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only rose to a very few per cent, above normal. The above 
efficiency cu.~ve which exceeds the guaranteed figures by about 
8 per cent, is remarkable by the fact that it remains above 
8o per cent, from over-load to one-quarter load. A general de­
scription of this plant was given in The Canadian Engineer 
of August 31st, 1911, where full details of the installation were 
given.

The Robbia plant is situated on the border of Switzerland 
and Italy.

Freistrahl - Turbine Roue Tangentielle 
Turbina si sterna Pel ton Tangential Wheel

Q ht/sec

HE U-. T0S3-
$0

"—*" Leistung. - Force utile. - Forte utile - Power

feet, each unit being designed for a maximum power of 6,600 
B.H.P., when running at a speed of 420 revolutions per 
minute. These turbines are all of the Escher Wyss Company’s 
special design and patent, fitted w’ith deflecting nozzle which 
eliminates the employment of any relief valve, at the same 
time keeping the rise of pressure in the penstock remarkably 
low. As a matter of fact, when tests were made and the full 
load was thrown off, the pressure at the end of the penstock

iw5

-Vê - *50 £%

Freistrahl - Turbine. Roue Tangentielle. 
Turbina si sterna Felton Tangential Wheel.

Spinnerei Murg. (*f fyjfaJ.)

EQ
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EFFICIENCY TESTS OF IMPULSE WATER­
WHEELS.

This curve relates to the same type of turbine as above 
described, the effective head being 1,900 feet, and each unit

The accompanying curves show the results obtained in 
recent tests on impulse wheels designed and installed by 
Escher Wyss & Company, of Zurich, Switzerland, whose Can­
adian head office at the Canadian Express Building, Montreal, 
is under the supervision of Mr. T. Heyerdahl, chief engineer. 
The results of the official tests as shown in the curves are ex­
ceedingly interesting on account of the efficiencies obtained.

The Adamello plant is situated on the border between 
Switzerland and Italy. The curve relates to an impulse 
turbine installation working under an effective head of 3,000

1— —— eft Leistung - Force Utile - Forte utile.—Power

having a capacity of 3,500 B.H.P. when running at a speed 
of 500 revolutions per minute. This curve is also remarkable 
on account of the efficiency remaining above 80 per cent, from 
full load to almost one-quarter load.

ECONOMY TESTS OF STEAM TURBINES.

The table herewith is part of a paper on the “Present 
State of Development of Large-Steam Turbines,” read at the 
spring meeting of the American Society of Mechanical Engi­
neers by Prof. A. G. Christie, of the University of Wisconsin. 
With regard to this phase of the subject he says :—

The efficiency of a steam turbine may be expressed in 
terms of pounds of steam per kilowatt-hour, as an efficiency 
ratio or as the B.t.u. required per kilowatt-hour.

The steam consumption is dependent on the initial steam 
pressure, its temperature or quality, and the condenser pres­
sure. These factors vary in almost every test and the effect of 
a variation in each is not the same for all classes of turbines. 
Hence, different turbines cannot usually be compared satis­
factorily on the basis of their steam consumption alone.

If the steam could expand freely to exhaust pressure in a 
turbine without radiation, friction, eddy or windage losses, its 
expansion would be adiabatic and on the Rankine cycle. The 
“efficiency ratio” expresses the proportion of the heat actually 
turned into work to that available from such an adiabatic ex­
pansion ; in other words, it expresses the efficiency of the 
actual turbine as compared to the ideal turbine, and is inde­
pendent of the type of turbine.

The B.t.u. per kilowatt-hour is figured above the heat of 
the liquid at exhaust pressure. This is not a satisfactory 
standard by which to compare results, for it is largely de­
pendent on conditions beyond the control of the turbine build­
er. For instance, if the plant does not contain superhe:ters, 
the B.t.u. per kilowatt-hour will be high. The same will be 
true of a plant which has a warm cooling-water supply for 
condensers and consequently carries low vacuum. Yet the 
turbines may be designed to give a high efficiency ratio under 
these conditions. In fact, they may be able to utilize the heat 
available more efficiently than the turbines in another plant 
with both high superheat and high vacuum.

This can be seen in the accompanying tabulation of recent 
turbine results. The Brown-Boveri turbine at the Dunstan 
power plant uses 14,980 B.t.u. per kilowatt-hour with an 
efficiency ratio of 68.8 per cent. Yet the Westinghouse City 
Electric, with a lower steam pressure, superheat and vacuum,
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0.352
0.406
0.649
1.166
0.654
0.588
0.397
0.894
0.397

43
64
00
99
07

72
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0.780 67
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63.6
1.557 
0.575 
0.711 
0.427 
0.284 
0.933 
0.956 
0.260 
0.255 
1.353 
0.956

96
62

70
77
05
46
00
71
75
95

5,095
1,221
8,775

14,640
14,848
16,100
17,190
16,230
17,135
15,620
16,935
16,230
19,020
17,970

18,960 213.7 
16,620; 250.4 
18,590, 214.0 
16,240! 266.6 
15,450| 289.8 
17,965' 226.7
19.720 i 195.3 
16,135 264.5 
16,090 268.4 
20,690 192.2
18.720 213.8

1500 154.7 505 26.75
210.0 513 28.75

1500 126.5 414 28.47
1500 191.3 590 29.05
1500 191.6 654 29.34

192.5 487 28.02
1500 149.7 365 27.97
750 190.0 525 29.39

185.1 554 29.40
3ÔÔ0 134.7 448 27.16
750 194.0 451 27.95

Brown-Boveri & Cie,
Allis-Chalmers..........
Brown Boveri & Cie. 
Brown-Boveri & Cie. 
C. A. Parsons & Co. 
Allis-Chalmers..........

1910.......... Parsons
......... Parsons
.......... Parsons
.......... Parsons
......... Parsons
......... Parsons

......... Curtis-Rataeu 1911
.. Curtis-Rateau 1911 
.. Curtis-Rateau 1911 
. . Curtis-Zoelly 
. . Curtis-Rateau 
.. Curtis-Rateau 
.. Curtis-Rateau 
.. Curtis-Rateau 

Curtis-Rateau 
. . Curtis-Zoelly 
. . Curtis-Rateau

1908
1903

19Ù
A. E.G............ .
A. .E. G......................
British Westinghouse
M. A. N........................
Bergmann..................
frë r

U. VJ ... .............................................
British Westinghouse.......

Bergmann.........................
James Howden & Son.. ..
M. A. N.......................... ...........
Escher, Wyss & Co............
Escher, Wyss & Co..............

Oerlikon................................
Escher, Wyss & Co..............
Escher, Wyss & Co............
Escher, Wyss & Co..............
Escher, Wyss <fe Co..............
Escher, Wyss <fc Co..............
British Thomson-Houston. .
BritishThomron-Housiôn:: 
A- E.G.............. ...................
A- e.g.............................
British'ïho^son-Houston ' !
xen. Elee. Co.......................
ge.n. Eelc. Co.......................
British Thomson-Houstôn. . 
uen. Elec. Co.......................

1909
1910
1908
1911
1907

1909

1909Zoelly 
Zoelly 
Zoelly 
Zoelly 
Zoelly 
Zoelly ’ 

Rateau 
Zoelly 
Zoelly 
Zoelly 
Zoelly 
Zoelly

1910
1910
1910
1908
1910
1911

1908

îôio
1910

1911Curtis
Curtis
Curtis
Curtis
Curtis
Curtis
Curtis
Curtis
Curtis
Curtis
Curtis

1909
1906
1909

19U

19il
1910

1.269 14.305 17,150 
1.237 14.21 17,310
0.750 13.04 16,290
0.618 13.30 16,520
1.138 15.52 18,278
0.540 13.09 16,500
0.367 11.44 14,970
1.161 15.18 18,530
1.736 16.13 19,350
0.838 15.07 17,940
0.985 13.08 16,775
0.750 15.35 18,156

29.02 0.440 11.95 14,980 285.5 415.0 68.8 Official Test Renort
27.96 0.960 14.02 16,690 243.4 355.7 68.4 Sibley Jour of Ena I/’ll
28.84 0.532 13.71 16,720 248.5 378.6 65.6 Zeit. D.V D Ino \2 in ’m
27.02 1.420 14.75 18,433 231.3 359.5 64.3 Die Turbine 6/%>1l '
28.95 0.473 13.18 16,140 258.7 402.3 64.3 Stodola, 4th ed n 43Q
27.91 0.983 15.40 18,410( 221.3 348.3 63.5 Power, 1/2/* 12

203.7
186.4
156.4 
165.0 
214.3
164.7

Erste Brünner M. F. G. Curtis-Parsons 1910 2,128 1500 156.2 482 27.89 £.995 13.82 16,460 247.0 343.8
Erste Brünner M F G Curtis-Parsons . . 6,000 960 184.9 573 28.18 0.854 12.06 15,u70 271.5 380.7
Erste Brünner Mi f! g! ! ! ! ! Curtis-Parsons 1910 7442 960 192.0 584 28.18 0.853 12.625 15,705 270.2 384.4
Westinghouse Machine Co. . Curtis-Parsons 1910 9,173 1800 181.7 433 27.81 1.032 ic’oon ono o oo-?
Brown-Boveri & Cie........ ... Curtis-Parsons .. 3,053 1360 150 2 $0o 29.00 0.456 13.01 15,990 262.2 38o.5
Erste Brünner M. F. G........ Curtis-Parsons 1910 1,416 1260 128.2 482 27.60 1.137 }5.18 18,060 224.6 326.5
Brown-Boveri & Cie............ Curtis-Parsons 1911 1,750 1500 176.4 586 27.08 1.392 14.23 17,500 239.5 354.8
Brown-Boveri & Cie.............. Curtis-Parsons 1910 3,764 1500 161.2
Westinghouse Machine Co. . Curtis-Parsons .. 9,830 750 192.2
Brown-Boveri & Cie........ . ... Curtis-Parsons 1911 1,495 3000 200.6
Brown-Boveri & Cie.............. Curtis-Parsons 1911 1,271 3000 172.1 568
Westinghouse Machine Co. . Curtis-Parsons . . 11,466 750 191.7
Erste Brünner M. F. G..... Curtis-Parsons .. 1,250 3000 184.9
Brown-Boveri & Cie. Curtis-Parsons 1910 3,320 1500 180.9
Brown-Boveri & Cie. Curtis-Parsons 5,128 1000 171.2 ooo
Breitfield, Danek & Co.... Impulse Parsons 1909 3,585 896 160.7 457

561 28.77 0.562 13.04 16,290 261.5 391.4
475 27.22 1.322 15.15 17,790 225.2 336.0
563 26.41 1.720 14.78 17,880 230.7 345.5

27.31 1.278 1'4.61 17,880 233.5 354.3
484 28.07 0.910:14.45 17,210 236.0 360.5
573 27.89 0.996 14.32 17,680 238.2 373.1
525 29.02 0.440 13.50 16,680 252.7 401.3

28.52 0.726 14.35 • 17,830 237.7 382.9
28.32 0.782 16.08 19,070 212.0 352.4

i I! 11 itiHk-
263.0 396.3 66.4 Zeit. D.V.D Ino 12nr, ■ in 
244.8 373.4 65.6 Elec. Zeit.. 4/20/'ll
24$: 7 Is! 3 64 ! 9 Ehctric'aî%ttièw' 4/28 '■ 11

«i m m ssisaSB234.1 381.3 61.4 Data from Manufacturîr

E 1! lis ElKB'gE"
256.5 391.3 65.5 Zeit. F.D.G. Turb’ 2/20/’Il 
219.8 339.2 64.8 Zeit. D.V.D. Ing, Ï2/10/’10
260.2 404.5 64.4 Zeit. D.V.D. Ing. 12/10.'
298.2 450.6 66.1 Engineering. lO/20/’lO
224.6 341.6 65.7 Dinglere P J7/15/'ll
211.2 330.4 63.9 Zeit. D.V.D. Ing 12/10/'10
226.3 349.5 04.8 Dinglers P.J , 7/15/'Il
260.6 406.5 64.1 Zeit. F.D.G. Turb 2/20 '11
222.3 357.8 62.2 Zeit. F.D.G. Turb' 2/56/'

198.7 601 29.28
200.2 597 29.18
190.2 552 28.68
178.3 569 27.54
188.5 581 28.59
140.0 522 28.81
188.3 662 29.11
210.2 568 28.18
184.7 592 29.11
175.5 460 27.40
186.8 555 28.33

202.7 520 27.33
180.7 554 27.40
193.9 585 28.39
179.7 557 28.66
170.7 470 27.60
182.1 582 28.82
213.9 663 29.25
133.7 549 27.55
166.4 539 26.38
155.1 469 28.21
221.0 672 27.91
176.8 451 28.39

Periodische Mitteilungen 
Z‘iL. D.V D. Ing.. 12/10/'10 
Periodische Mitteilungen 
Trans A.S.M.E., vol. 32 
Dingier s P. J., 6/17/’Il 
Periodische Mitteilungen 
Zeit. F.D.G. Turb., 5/30/’ 11 
Zeit. F.D.G. Turb., 5/30/’Il 
Trans. A.S.M.E., vol. 32 
Data from Manufacturer 
Data from Manufacturer 
Trans. A.S.M.E., vol. 32
7 ' 12/10/*10 F.D.G. Turb., 5/30/’11 
Stodola, 4th ed., p. 449 
Zeit. D.V.D. Ing., 12/10/*10

ReferenceTypeMaker of Turbine

Rpfpronres- Zeit D V.D. Ing—Zeitschrift des Vereines Deutscher Ingenieurc; Zeit. F.D.G. Turb.—Zeitschrift fur das Gesamte Turbinenwesen • 
References, zeit. u. Cinglera p.J.—Dinglers Polytechnisches JournalyElec. Zeit.—Electrotechnische Zeitschrift. ’
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has an efficiency ratio of 68.9 per cent., though using 16,925 
B.t.u. per kilowatt-hour. The Erste Brünner Vienna turbine 
requires 16,460 B.t.u. per kilowatt-hour with 71.8 per cent, 
efficiency ratio. It is therefore apparent that the efficiency 
ratio alone will express in the best manner the degree to which 
the designer has approached ideal results in his turbine.

The test results in the table were grouped in order to 
analyze the relative merits of the different types of turbines 
on the basis of efficiency ratios. The Curtis-Parsons machines 
built by Erste Brünner hold first place in the list, but are fol­
lowed closely by others of the same type built by Brown- 
Boveri and Westinghouse Machine Co. The Parsons turbines 
built by Allis-Chalmers and Brown-Boveri also show high 
efficiencies. The second class in the order of efficiency in­
cludes turbines of the Curtis-Rateau and Curtis-Zoelly types, 
among which the turbines of the A. E. G. and British West­
inghouse Co. show remarkably good results. The next group 
includes simple Zoelly and Rateau turbines. The last group 
comprises straight Curtis types.

The parsons low-pressure sections evidently utilize the 
heat in the steam only slightly more efficiently than do the 
impulse turbines. The great surface areas of all disk-type

turbines which must be whirled in steam, produce losses which 
are apparently somewhat larger than the combined whirling 
losses and leakage in the Parsons drum turbines. Both the 
Zoelly and Curtis-Rateau types appear to use the steam more 
effectively in the low-pressure sections than the Curtis alone. 
Many European engineers hold the opinion that where high 
economy is to be obtained, the impulse turbine of the Rateau 
or Zoelly type is superior to the Curtis, though its manufactur­
ing costs are higher. The Curtis-Rateau construction has all 
the commendable features of impulse turbines and has proved 
very economical.

The results in the table are from the best reliable tests 
that have been made on each type. Objections may be raised 
that these results do not represent actual operating condition 
as under varying loads, nor the average economy of any type 
of turbine. For instance, the Curtis turbine usually gives a 
very flat water-rate curve, while the Parsons type is 
convex.

more

It is interesting to note that the best results have been 
obtained within the past two years and that these show 
siderable increase in efficiency over the earlier turbines.

a con-

ECONOMY TESTS OF HIGH PRESSURE STEAM TURBINES 
Efficiency Ratios Based on E.H.P. Marks & Davis Steam Tables Used
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ENGINEERS’ LIBRARY
be obtained through the Book Department of 

The Canadian Engineer.
Any book reviewed in these columns may

chapters include the first of the unique contributions of the 
book in an account of the applications of the principles of 
scientific management to construction operation. Succeeding 
chapters treat of the proportioning of concrete : 
costs of excavating, crushing and transporting materials, 
and mixing of concrete by hand and machine ; management, 
including illustrations of plant equipment and layout on 
many actual jobs. Three chapters are given to the subject 
of forms, both for mass concrete, for arches, and for a wide 
range of reinforced concrete buildings. A great number of 
detailed tables present the cost of every element, of every 
operation in construction work under stated conditions, and 
with directions on the same page as the table for adapting 
each particular table to certain variations of wages and other 
conditions. Probably not all readers will agree with all of it, 
but a careful study of the book will probably convince every- 

that it is the most important book on concrete that has

BOOK REVIEWS.
By Frederick W. Taylor and Sanford F. 

Published by John Wiley and Sons.
Concrete Costs.

The laborThompson.
Canadian agents, Renouf & Co., Montreal. Cloth, 
size 5x8 in., 82 figures, 709 pages. Price 85.00 net.

This is the first attempt that has been made to present 
in book form a thorough and minute analysis of the times 
required for performing every separate operation in concrete 
construction, and the cost of all these operations each by 
itself, as shown by the cost records of a great number ot 
jobs taken from the records of many large contractors, 
authors, Frederick W. Taylor and Sanford E. Thompson, 
have been engaged for some seventeen years past in a study 
of the building trades with the idea of applying to these 
trades the methods of time study and scientific management 
which have been so notably successful in factories, 
thought at the outset that this investigation could be made 
in a"comparatively short time, but the difficulties of making 
accurate time studies of men engaged in the numerous tasks 
of concrete construction proved to be very great. The active 
work of time study was carried out by Mr. Thompson and 
his assistants under the advice of Mr. Taylor, and the in­
vestigation already completed covers some half dozen of the

The

It was one
appeared on this side of the water.

Vol. 1. Direct CurrentDesign of Electrical Machinery.
By William T. Ryan, E.E., assistantDynamos.

professor of Electrical Engineering, University of 
New York, John Wiley & 80ns; Lon-Minnesota.

don, Chapman & Hall, Limited ; Montreal, Renouf 
Publishing Co. Price $1.50 net.building trades.

“Concrete Costs” is believed by the authors to be of 
special value to (1) architects, engineers and contractors in 
making accurate estimates of the costs of concrete rvorks 
and structures ; (2) contractors, superintendents and fore- 

help them to lay out and plan their work in such a 
that their materials will be more economically handled

“A Manual for the Use Primarily, of Students in Elec­
trical Engineering Courses.” Two subsequent volumes are 

of alternating current generators, synchronousto treat
motors, rotary converters, and transformers.

men, to A theoretically sound and practical work whose worth 
is enhanced by the author’s sensible recognition that it is 
not the function of a college course to develop full-fledged 
commercial designers, 
knowledge—or at least the simultaneous study—of the fun­
damental scientific principles involved, and confines itself to 
the presentation and illustration of a logical and well ar­
ranged method of practically applying such principles to 
specific problems of design. There are many practical tables 
and empirical formulae exemplifying modern commercial 
practice and the recommended procedure is such as should 
enable anyone with the requisite knowledge of fundamentals 
to produce successful operating designs. The author makes 
no claim to have furnished a substitute for the experience 
and special knowledge without which commercially success­
ful designs are not to be expected. As a manual for begin­
ners within or without the class room the volume should be 
extremely useful.—J.A.J.

way
and used than in the past, so that each workman shall do 

and better work than heretofore ; and (3 to assist in The treatment presupposes themore
introducing the principles of scientific management in the
building trades.

The distinctive feature of this book is that the informa­
tion given in its tables, curves, etc., as to how long workmen, 
machines, and teams ought to take to do all kinds of tasks, 
has been done by careful timing with the stop watch of all 
these tasks as they were being done in the course of the 

Heretofore, the best knowledge of the timeday’s work.
required to do work of this character has been obtained by 
keeping records of the pay, and sometimes of the time of 

of workmen while they were dping wholegangs or groups 
jobs of work, or at best, quite large sections of the contract. 
Such figures, however, because of the fact that no two con­
tracting jobs are exactly alike has made it -impossible for 
the contractor to make much better than a good guess of the

Superheated Steam in Locomotive Service. (An abstract of 
publication No. 127 of the Carnegie Institution of 
Washington) by W. F. M. Goss, has just been issued 
as Bulletin No. 57 of the Engineering Experiment 
Station of the University of Illinois. Price 40 cents.

cost of his next job.
Tested by the actual cost figures of various jobs, as 

shown by the contractors’ records, the tables of this book 
have proved themselves very accurate, since the cost as esti­
mated from the tables has agreed very closely with the 
costs of the actual work as carried out under the most effic-

This bulletin gives a summary of foreign practice in the 
of superheated steam ; it contains a report of an elabor-ient contractors’ systems.

Chapters I. and II. of the book present and analyze 
guide for very rough estimates the approximate costs 

of miscellaneous concrete work as given in technical publi­
cations. Curves showing the approximate costs of reinforced 

buildings of specified dimensions from one to six
The next two

use
ate series of tests made upon an American locomotive to de­
termine the precise advantage to be derived from superheat­
ing under various conditions of locomotive service ; and it 
shows that the use of superheated steam is not attended by 

The superheater is easily maintained,

as a

concrete
stories in height, are given in Chapter III. serious difficulties.
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VALUE OF FOREST PRODUCTION.and its presence as a detail of locomotive mechanism intro­
duces no new problems in maintenance, 
improves the efficiency of the locomotive through the saving 
of coal and water, 
from 120 to 240 lb. per sq. in., for which the steam was 
superheated approximately 150° F., prove that neither the 
steam nor the coal consumption is materially affected by 
considerable changes in boiler pressure. This fact justifies 
the use of comparatively low pressures in connection with 
superheating. The saving in water consumption was found 
to vary from 18 per cent, at a boiler pressure of 120 lb. to 9 
per cent, at a boiler pressure of 240 lb., the corresponding 
saving in coal varying from 17 per cent, to 6 per cent, be­
tween pressures of 120 and 240 lb. The power capacity of 
the superheating locomotive was found to be greater than 
that of a saturated steam locomotive of the same general 
dimensions.

The superheater
The total value, at the point of production, of the an­

nual forest products of Canada is at least $166,000,000. This 
is $22.44 for every person in Canada, March 31, 1909.
1909, there were cut from Canadian forests about 400 cubic 
feet of timber for every inhabitant of the country. This is 
a per capita timber usage unequalled by that of any of the 
other important countries in the world.

Tests run with boiler pressures varying
In

CANADIAN ELECTRICAL ASSOCIATION.

The members of the above association held their twenty- 
second annual meeting in the city of Ottawa, June 19th, 
20th and 21st last.

The members of the association were welcomed on 
behalf of the city by Controller Hinchey, acting mayor. The 
titles of the papers and those who delivered them were : 
“Recent Developments in Lamps and Reflectors,” by J. G. 
Henninger, illuminating engineer, National Electric Lamp 
Association; “The Influence of Ice on Water Power De­
velopment,” by Professor H. T. Barnes, D.Sc., F.R.S., 
McGill University, and “Distributing Systems for Outlying 
Districts and Smaller Points,” by S. Bingham Hood, To­
ronto Electric Light Company. On each of the papers an 
interesting discussion took place, and in particular on that 
of Professor H. T. Barnes, Mr. J. Murphy, electrical en­
gineer of the Department of Railways and Canals, showing 
a number of fine slides illustrative of the ice difficulty.

In the evening the delegates to the convention and 
their friends to the number of several hundred journeyed 
out of the Victoria Hotel at Aylmer, where' they were the 
guests of the city at an informal dance and garden party.

Mr. Pack, of the Toronto Electric Light Company, was 
elected president, and Mr. T. S. Young is the honorary 
secretary.

A New Analysis of the Cylinder Performance of Reciprocat-
By J. Paul Clayton, has just beening Engines.

issued as Bulletin No. 58 of the Engineering Ex­
periment Station of the University of Illinois.

The uses of the steam engine indicator have hitherto 
been limited to rather simple processes such as that of de­
termining the indicated horse-power of an engine, or to that 
of settling valves. The investigation described in this bul­
letin discloses the fact that the indicator diagram constitutes 
sufficient evidence upon which to base an analysis of cylinder 
Performance, the results of which have not heretofore been 
considered possible. The process involves the transferring 
of the indicator diagram to logarithmic cross-section paper, 
and the drawing of a figure called a logarithmic diagram. 
By the aid of this diag'ram, it has been found that the ex­
pansion and compression of all elastic media used in prac­
tice obey substantially the polytropic law P Vn = C. From 
this fact there have been developed rational methods of ap­
proximating the clearance of a cylinder, of closely locating 
the cyclic events, and of detecting moderate leakage with 
the engine in normal operation.

It has been discovered that the value of n in the law 
P V” = C is controlled directly in steam cylinders by the 
quality of the steam in the cylinders at cut-off, and that this 
relation of the value of n and the quality is practically inde­
pendent of cylinder size and of engine speed for the same 
class of engine, 
method of computing the actual steam consumption of an 
engine from the indicator card alone, to within 4 per cent, 
of the consumption as measured by test.

Copies of Bulletin No. 58 may be obtained upon applica­
tion to W. F. M. Goss, director of the Engineering Experi­
mental Station, University of Illinois, Urbana, Illinois.

PERSONAL.

MR. C. D. CAMPBELL has been appointed town en­
gineer, of Galt, Ont., succeeding Engineer Fuce, who is go­
ing to Calgary to open a private office.

MR. F. S. HAM, of the firm of Ham, Baker and Com­
pany, Limited, London, England, visited Toronto last week. 
Mr. Ham is in Canada on a business trip.

DR. A. A. WEAGANT, Ottawa ; DR. THOS. E. 
KAISER, Oshawa, and DR. HENRY R. CASGRAIN, Wind­
sor, have been appointed to the Provincial Board of Health 
of the Province of Ontario.

MR. BION J. ARNOLD, Chicago, and MR. J. M. 
MOYES, Toronto, have been engaged by Corporation 
Counsel Drayton and Mayor Geary as traffic experts to re­
port on a comprehensive street railway system for the city 
of Toronto.

MR. H. G. BURD, who for some time has been con­
nected with the Standard Underground Cable Co., as sales 
engineer in the New York office, has been appointed assist­
ant to the sales manager of the Standard Underground 
Cable Co., of Canada, Limited, with headquarters at Hamil­
ton, Ont.

From this fact there has been devised a

Bulletin No. 24, "Ths Economy Steam Turbine for Belt
Drive,” has just been published by the Kerr Turbine Co., 
Wells ville, N.Y. This bulletin shows belted economy turbine 
installations.

Note.—The book reviews will be continued in next week’s
issue.

NEW GOVERNMENT BUILDING.
MR. WILLIAM H. MARSH, who for the past ten years

has been connected with the Standard Underground Cable 
Co., of Pittsburg, Pa., in the capacity of superintendent of 
construction, has been appointed secretary and assistant 
treasurer and sales manager of the Standard Underground 
Cable Co., of Canada, Limited, with headquarters at Hamil­
ton, Ont.

government building at the Canadian National 
Exhibition is being rushed to completion and will be ready 
f°r the year’s Fair. It will cost $160,000, of which the Do­
minion Government pays $ 100,000, the Ontario Government 
$25,000 and the city of Toronto the balance. It will be used 
f°r Provincial, Dominion and educational exhibits.

The new
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CANADIAN TECHNICAL SOCIETIESOBITUARY.

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

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

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

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

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

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.-President, 
Wm. Norris, Chatham, Ont.; Secretary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCIATION—President, Peter 
Gillespie, Toronto, Ont. ; Secretary-Treasurer, Wm. Snaith, 57 Adelaide Street, 
Toronto, Ont.

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

CANADIAN ELECTRICAL ASSOCIATION.-President, A. A. Dion, Ottawa ; 
Secretary. T. S. Young, 220 King Street W., Toronto.

CANADIAN FORESTRY ASSOCIATION —President, John Hendry, Van- 
Secretary, James Lawler, Canadian Building, Ottawa.

CANADIAN GAS ASSOCIATION.-President, Arthur Hewit, General 
Manager Consumers’ Gas Company, Toronto ; J- Keillor, Secretary-Treasurer, 
Hamilton, Ont.

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.-President, 
W. Doan, M.D.. Harrietsville, Ont. ; Secretary-Treasurer, Francis Dagger, 21 
Richmond Street West, Toronto.

THE CANADIAN INSTITUTE—198 College Street, Toronto. President, 
J. B. Tyrrell ; Secretary, Mr. J. Patterson.

CANADIAN MINING INSTITUTE.-Windsor Hotel, Montreal. President, 
Dr. A. E. Barlow, Montreal ; Secretary. H. Mortimer Lamb, Windsor Hotel, 
Montreal.

CANADIAN PEAT SOCIETY—President, J. McWilliam, M.D., London, 
Ont. ; Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle Building, 
Ottawa. Ont.

THE CANADIAN PUBLIC HEALTH ASSOCIATION.-President, Dr. 
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lome Drum, Ottawa.

CANADIAN RAILWAY CLUB—President, A. A. Goodchild; Secretary, 
James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q.

CAPTAIN KILLALY GAMBLE, R.A., late secretary- 
treasurer of the Association of Ontario Land Surveyors, 

His death occurred at Bournemouth, England.
He was born at Enniskillen, Ireland, educated at Por­

tera school, and entered as a cadet at Woolwich, where he 
took a high stand. During his military career he served on 
duty at Dublin, Malta, Gibraltar, Halifax, Bermuda, and 
other British garrisons.

Invalided after sixteen years, he retired from the ser­
vice and came to Canada in 1882. He then entered the pro­
fession of land surveying at Winnipeg, and later, having re­
ceived commissions as Dominion Land Surveyor and Pro­
vincial Land Surveyor for Ontario, became established in 
Toronto.
Killaly, youngest daughter of the late Hon. H. H. Killaly 
and was predeceased by her two years.

During the year 1911 Mr. Gamble was president of the 
Engineers’ Club of Toronto, and had many warm personal 
friends, not only in the city, but throughout the province 
and in the old land.

is dead.

In 1886 Captain Gamble married Miss M. d’A.
couver.

COMING MEETINGS.

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCATION— 
June 26th-28th. Annual meeting at Boston, Mass. Sec'y, H. H. Norris, Cornell 
University, Ithaca, N-Y.

THE UNION OF CANADIAN MUNICIPALITIES.-August 27, 28 and 29. 
Meeting at City Hall, Windsor, Ont. Hon. Secretary-Treasurer, W. D. 
Lighthall, K.C.

CANADIAN FORESTRY ASSOCIATION.—Convention will be held in 
Victoria, B.C., Sept. 4th-6th. Secy., James Lawler, Canadian Building, Ottawa.

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

ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—Annual Assembly 
will be held at Ottawa, in the Public Library, on 7th October, 1912. Hon. Sec’y, 
Alcide Chaussé, 5 Beaver Hall Square, Montreal, Que.

CANADIAN STREET RAILWAY ASSOCIATION—President, Jas. Ander- 
, Gen. Mgr., Sandwich, Windsor and Amherst Railway; Secretary, Actonson

Burrows. 70 Bond Street, Toronto.
CANADIAN SOCIETY OF FOREST ENGINEERS.-President, Dr. Fernow, 

Toronto. ; Secretary, F. W. H. Jacombe, Department of the Interior, Ottawa.
CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto, President 

G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets third Tuesday 
each month except June, July and August,

DOMINION LAND SURVEYORS—President, Mr. R. A. Belanger, Ottawa ; 
Secretary-Treasurer, E. M. Dennis, Dept, of the Interior, Ottawa.

EDMONTON ENGINEERING SOCIETY.—President, J-Chalmers : Secret- 
B. F. Mitchell, City Engineer’s Office, Edmonton, Alberta.

ENGINEERING SOCIETY, TORONTO UNIVERSITY—President, J. E. 
Ritchie ; Corresponding Secretary, C. C. Rous.

ENGINEERS’ CLUB OF MONTREAL.—Secretary, C. M. Strange, 9 Beaver 
Hall Square, Montreal.

ENGINEERS' CLUB OF TORONTO.—96 King Street West. President 
Willis Chipman ; Secretary. R. B. Wolsey. Meeting every Thursday evening 
during the fall and winter months.

INSTITUTION OF ELECTRICAL ENGINEERS—President. Dr, G. Kapp 
Secretary, P. F. Rowell, Victoria Embankment. London, W.C. ; Hon. Secretary- 
Treasurer for Canada, Lawford Grant, Power Building, Montreal, Que.

INSTITUTION OF MINING AND METALLURGY—President, Edgar 
Taylor- Secretary, C- McDermid, London, England. Canadian members of 
Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain and W. H. Miller 
and Messrs W. H. Trewartha-James and J- B, Tyrrell.

INTERNATIONAL ASSOCIATION FOR THE PREVENTION OF SMOKE- 
—Secretary R. C. Harris, City Hall, Toronto,

MANITOBA LAND SURVEYORS—President, George McPhillips ; Secret­
ary-Treasurer, C. G. Chataway, Winnipeg, Man.

NOVA SCOTIA MINING SOCIETY—President, T. J. Brown, Sydney Mines, 
C. B. ; Secretary, A. A, Hayward.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—President, J. N. 
MacKenzie: Secretary, A. R. McCleave, Assistant Road Commissioner’s Office, 
Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION.-President. 
Major. T. L. Kennedy ; Hon. Secretary-Treasurer, J- E. Farewell, Whitby ; 
Secretary-Treasurer, G. S, Henry, Oriole.

ONTARIO LAND SURVEYORS’ ASSOCIATION—President, T. B. Speight, 
Toronto ; Secretary, Killaly Gamble. 703 Temple Building, Toronto.

THE PEAT ASSOCIATION OF CANADA—Secretary, Wm. J. W. Booth, 
New Drawer, 2263, Main P.O., Montreal.

PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS—Secretary, 
J. E. Ganier, No. 5. Beaver Hall Square, Montreal.

REGINA ENGINEERING SOCIETY—President, A. J. McPherson, Regina; 
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina.

ROYAL ARCHITECTURAL INSTITUTE OF CANADA — President, F. S. 
Baker. F.R.I.B.A., Toronto, Ont. ; Hon. Secretary, Alcide Chausse, No. 5. Beaver 
Hall Square, Montreal, Que.

ROYAL ASTRONOMICAL SOCIETY—President, Prof. Louis B. Stewart, 
Toronto ; Secretary, J.R. Collins, Toronto.

SOCIETY OF CHEMICAL INDUSTRY—Wallace P. Cohoe, Chairman ; 
Alfred Burton, Toronto, Secretary.

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

WESTERN CANADA IRRIGATION ASSOCIATION.-President, Wm. 
Pierce, Calgary ; Secretary-Treasurer, John T. Hall, Brandon, Man.

WESTERN CANADA RAILWAY CLUB—President, R. R. Nield ; Secretary. 
W. H. Rosevear, 115 Phoenix Block, Winnipeg. Man. Second Monday, except 
June. July and August, at Winnipeg.

<>

ary,ENGINEERING SOCIETIES.

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

Headquarters : School of Mines, Kingston.
OTTAWA BRANCH-

177 Sparks St. Ottawa. Chairman, S. J. Chapleau, Ottawa; Secretary, 
H. Victor Brayley, N.T. Ry., Cory Bldg. Meetings at which 
read, 1st and 3rd Wednesdays of fall and winter months; on other Wednes­
day nights in month there are informal or business meetings,

papers are

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

TORONTO BRANCH—96 King Street West, Toronto. Chairman, T. C. Irving ; 
Secretary, T. R. Loudon, University of Toronto. Meets last Thursday of the 
month at Engineers' Club.

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

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

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

MUNICIPAL ASSOCIATIONS
ONTARIO MUNICIPAL ASSOCIATION—President. 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.

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

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

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

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

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

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

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

UNION OF MANITOBA MUNICIPALS ES.—President, Reeve Forke 
Pipestone, Man. ; Secy-Treasurer, Reeve Cardale, Oak River, Man.



Arthur, Ont.—Tenders will be received by Mr. D 
Brocklebank up to noon of June 28th for the construction of 
five reinforced concrete girder bridges for the County of 
Wellington, near Arthur. Plans, etc., at the office of Messrs 
Bowman and Connor, engineers, 36 Toronto Street, Toronto 

Battleford. Sask.—Tenders will be received by J. P. 
Marshall, secretary-treasurer of the town of Battleford, Sask. 
until noon of July 10th, 1912, for the supply and delivery of 
machinery and materials for the erection of generators, ex­
citers and switchboard, pumps and motors, power house and 
reservoir, sewage disposal works, supply and delivery of steel 
water pipe and specials, trenching and laying steel water 
pipe, etc., two pneumatic storage tanks. Plans and specific­
ations may be seen at th~ offices of The Canadian Engineer, 

irnipeg, Toronto and Montreal, at the office of the Battle- 
ford town engineer and electrical engineer, and at the office 
of Messrs. McArthur, Murphy and Underwood, consulting 
engineers, Bottomley Block, Saskatoon. (See advt. in Cana­
dian Engineer.)

Carleton Place. — The Sewers and Water Commission 
will receive tenders up to noon of July 9th, 1912, for the sup­
ply of all materials and construction of about five miles of 
sewers, and five miles of water mains. Plans and specifica­
tions may be seen at the offices of the consulting engineer, 
Toronto, or the office of B. G. Michel, Carleton Place, Ont. 
T. Aird Murray, 303 Lumsden Building, Toronto, consult­
ing engineer. "(See advt. in Canadian Engineer.)

Estevan, Sask.—Tenders will be received until July 9th, 
1912, for the construction of the following works:—

Contract “A”—Water works force main.
“ “B”—Water works pump house.

“D”—Water pipes.
“G”—Pumping machinery.
“I”—Pump well.
“O”—Outfall sewer.
“X”—Sew'age disposal works.

Plans and specifications may be seen at Estevan, or at the 
engineer’s offices. L. A. Duncan, Esq., secretary-treasurer 
Estevan: Chipman and Powers, engineers, Toronto and 
Winnipeg.

Estevan, Sask.—Tenders will be received by H. N. 
Scott Esq., secretary-treasurer, High School Board, up to

Plans and specifications may benoon of July 10th, 1912.
at the office of Storey and Van Egmond. Architects, 

Regina, Sask., and at the office of the Secretary-Treasurer.
Guelph, Ont.—Tenders for the construction of a 70x18 

ft steel bridge at Rockwood, concrete abutments for same, 
and for a reinforced girder bridge near Elora, will be re- 
c ived bv J. W. Sutton, Esq., Court House, Guelph, until 
June 29th, 1912.

Guelph, Ont—Tenders will be received until July 5th, 
1912, for" the following works:—

, Concrete work on a combined bridge and dam on tne 
River Credit, at the paper mills, Georgetown.

2. For the steel beam superstructure of the above
bridge3. For the concrete abutments and floor for a steel high- 

bridge, 100-ft. span, over the River Credit, on the 10thway
line, Esquesing Township.

the issues of TheFurther information may be had from 
Canadian Engineer referred u Tenders

Close. Issue of. Page.Place of Work.
Alert Bay,

house, etc................
Arden, Man., bridge 
Barrie, Ont., public buildings. ..June 27. 
Boswell, B.C., pile bent wharf.July 2. 
Brundage’s Point, N.B.,

wharf .........................................
Cache Bay, Ont., wharf .............
Carr’s Brook, N.S., breakwater
Calgary^Alta., motor generator.June 26. 

Carleton Place, Ont., sewerage 
and water supply 

Elkholm, Man., 
school buildings 

Fort William, Ont.,_sewer 
Fort

B.C., operating 68June 20. 
June 13. 
June 13. 
June 6.

June 20. 
June 20.

July 1. 
July 3- 7*

(-7
68

68July 4- 
July 10. 68

68June 6. 
June 20.

Tune 27.
67

6vJune 20.■ July 9

July 9.
■ July 5-

industrial
67June 20. 

June 13.

June 20. 
June 20. 
June 20. 
June 20. 
June 20. 
June 20. 
June 20. 
June 20.

67

William, Ont.,
Marks Street .............

Guelph, Ont., dairy barns 
London, Ont., breakwater ....June 27.
Norwood, Ont., drill hall .........Ju|> 3-
Omemee, Ont., drill hall ...........Ju > ■
Orillia, Ont., storm drain ■ • ■ - July 3- 
Orillia, Ont., sanitary sewers --July 3- 
Ottawa, Ont., Hudson Bay Rly..Aug. 1. 
Ottawa, Ont., wooden hopper

sewer,
67July 5- 

June 29. 68
80
67
68
78
78
80

68June 20.July 3.scows
Ottawa, Ont

school buildings ...................
Ottawa Ont., designs for monu­

ment ........................................... ,
Ottawa, Ont., sale of steamer.. .July 3- 
Ottawa, Ont., design and con­

struction of steamship.......... •
Perry Point, N.B., dredging ..June 2b. 
Port Arthur, Ont., dredging. • July - 
Port of Ouebec. Que., proposals

for drvdork ..................; •
Point Grey, B.C.', plans for uni­

versity .............................. .
Point Edward, Ont., operating

house ...................... ..............
Quebec. Que., leasing of water-

St. Catharines, Ont., trunk sewer July 3- 
Toronto, Ont., high level inter­

Toronto, Ont., reinforced con-
Crete girder bridge .............. Ju . -

Toronto, Ont., opera chairs-----July --

alterations to 68June 20.July 12.

60Apr. 18.
June 6.

Oct. 1. 78

76May 16. 
June 20. 
June 20.

Tune 30. 68
68

Apr. 18.July 2.

July 31. Feb. 7-

June 13.

Mav 2. 
June 13.

June 13-

June 30. 
June 20.

July 1.

Tune 26. 72

July 2.

mam,Toronto, Ont., water 
Front Street 

Vancouver, B.C.
struction 

Verdun, Que., boilers 
Windsor,

buildings

June 20July 2. 68
bridge con-

May 30. 
June 20.

.Julv 8. 
July 1.

July 8.

74
78

quarantineOnt.,
June 20. 68

TENDERS.

PLANS AND SPECIFICATIONS ON FILE.

The following Plans IP.) and Specifications (S.) are on 
file for reference only unless otherwise noted at the office of 
The Canadian Engineer, 62 Church Street, Toronto:—
Bids close N°ted ™ lssuc 0
7-3-Storm Drain, Orillia, Ont..............................IP- & ». 6-20
7-1—Boilers, 300-h.p., Verdun, Que............................. ' v 1-0

7-10 Supply of electrical machinery and sewage <us-
posai works, Battleford, Sask...................... (P. & ».) 6-27
(Battleford plans and specifications arc also on tile at 
Canadian Engineer Offices, Montreal and Winnipeg.)The

TENDERS PENDING.

In Addition to Those in this Issue.
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St. Charles, Man— 1 trunk sewer on Ferry Road. 
6th, for the construction information may be _ob-
Plans, and specifications, "' ^ ic- t Engineer, Municipal 
tained art the office of thes Munie: p * Kirkfield Park
Hall St. Charles. Frank Ness, ireasuim,

of the above bridge.
abutment under4. For the steel superstructure 

5 For the construction of a concrete 
Capias Bridge in Çlen Williams- . Georgetown,

Plans and specifications at the FaPer i ^ at the
at the office of Mr. Moore, Reeve of C, g Building,
S„h' rM.RE«"â.elPh. (See advt m

The Canadian Engineer) received bv Geo. E.
5&W. i*

””,Con,,ta« f°B°-pL7rhe,ee
u “G” Pumping machinery.
<i —Pump well.
i< “p” Ejector station.
“ “X”-Sewage disposal works^ ^ River or

and Powers, engineers,

P.O., Man.St. John, N.B -The city ofvftioJ°backfill^lnd^cartage
the following works viz. Excavatio , backfiH and»a,„ „ «-g-jflL.y.e,W5,HPM;for water
cartage for main sewer at the office of the City Engineer No. 5 
Wigmore, Commissioner of Water and o a

field, for the construction of a 1 te abutments for
the Connestogo River also tor Qffice of ^ cierk-

the same. Plans and spl c\ ■ „ 3d Toronto Street, To-
or Bowman and Connor, engineers, 30

Toronto and Winnipeg, after June 29 ^ untij July
Kindersley, Sask.—Tenders { waterworks and

22nd, 1912, for the supp'^ specifications, etc., at the office 
electric light eqmpmen . P Engineering Company, 317 
of the Engineers, The John Ga t gMacTavish> Secretary- 
Portage Avenue, Winnipeg. D- Canadian Engi-
Treasurer, Kindersley. I bee aavr.
neer. )

over

received by Joseph 
of Watrous, for the

ronto.
Ga,"T=7;a?,‘—I'". .7".™

following works :
Contract A-All labor and

f0t Contract V—All liter and materials necessary

COnSContracrt °C—This ^cxmtract 

1°WSi:_Furnishing materials and labor for

Wate2r3urnishing materials and labor for
concrete foundation for wa,t” t?"v Cor 

q—Furnishing material and labor
frame housing for water tower.

Contract D—Furnishing cast iron
castings.

Contract 
Contract

certain materials necessary

for the
Kingston, Ont.-Th?^G.— »“>

shortly for the construction of the t n P y structure
Cataraqui River, to take the place of
until such time as t e received until noon

Moose Jaw, Sask. Tenders^ ^ high pressure distri­
ct July loth ‘Th for maffv be obtained at the office of 
SeTit, Con, J»ione-s, Moose Jaw, -hare tender, w.ll

received. . k__Tenders for the construction of
North Battleford, Sask. Dixon, Esq., secre-

a pump well will be received and specifications
tary-treasurer, 0r at the office of the en-SeX’EsS ■Chtm.7ÏÏ0drdrow=,,, To,-,,, -nd Wm„-

will be subdivided as fol-

and erecting steel

and constructing 

for and constructing 

and specialwater

sr

and constructing
Ho,.» Toronto, on,.-Mr.

of Works, will receive tenders up ements and st0rm
SrJ91 (’^adt Æ week’s issue The Canadian En- 

"‘“««U, on,.-Tend,,s wffl
1912, for the construction a ocherSj Secretary, Depart-
etc., at the offices of R. C. Worsfold, district en-

of Public Works, Ottawa. , v■. V- at Needles and
New Westminster, B.C. ; postmasters ai

collecting agalleri^U and Ruction wed. junctions.

gs tirais a-tid «««

“'tides -m b-received nntit J-lv >$• »£ <« §£ 

tracts A, C, D, E. S and T, and until July 3

'"llîns^-v be seen art the Town 1Hah, 

at the Engineers’ ^.^^““^powers, engineers. 
JUlVW:ston Ont^The Municipal Council of the ViUage

r^^maSa^-etionot^rg

and storm water drainage. Plans ana_ f ,0, Lumsden
office of T. Aird Murray, advt-
Building, Toronto. J. H. Taylor, cierK, 
in Canadian Engineer.)

ery.peg.

ment 
gineer,
V ictoria, B.C.Ottawa, Ont. The Department t?“£dT St)
SgtiT5 Full partitmlars may be obtained from the Sec 
retary, Department of Public Works. Defence

Ottawa, Ont.-The Department of Militmand, the con-
will receive tenders up to noon. cîtharinés,Ont. Full par- 
struction of a rifle range 0fficer commanding the 2nd
ticulars at the offices of the office O.C. 19th
ti*rmTirnC,°,'h?ti U,,d°,he%i,e=.,r -, Engineer Set-

vices, headquarters Ottawa. e pumps will be
receWerb^T&v'ommffisioners up ^1% ^

i, E-™n"-Se- CO. g^ci.y d«k. (See ad-

vertisement in The Canadian ■ received until June
Peterborough, Ont.—T^rnnf''addition to the Nicholls 

27 for the erection of a Erc-p • „lans and specifications
5,0„,Pï:‘,«?«”?,hectic, « Blackwell, «dtWct, «„« 

John Crane, secretary. .,Hope, On,. Mr. Hot,( L.br.E
ssrrjssi

' architect, T.lephoo.

sewer mains on certain streets in the * Plans, etc., at
;te. office *of’the* City Engineer L. A.' Th=r„=o. City Com- 

missioner.

Winnipeg, Mam-Tenders will be h/or the
Chairman, Board of Control, until J water pipe an^
supply for a Quant it v of '^v 'for extension of th"
specials, hydrants and gate valves tor ^ ^ ()ffice Gf
service waterworks. Spec ic. , ‘peterson, Chairma
Citv Engineer, 223 James Avenue.
Board of Control Office, Winnipeg.

rthe

CONTRACTS AWARDED.

Charlottetown, P.E.I.—Messrs. Clark and^o . >;z> 
rCCC’$*30,000 for'thé Verrai Government, Ottawa 

Dartmouth, N.8.-Me,srs. ^ Ronnan and 
Halifax, have the1 contract for the *«wn 0^ H(.rbert E-

oïL’ïchTm, WRATHS»»- n.s.

‘ to
Street.

ofcost

Moose Jaw, Sask.—The Canada Found y supply a 
Winnipeg, have been award 'd ,th« contra^ 1 mmond, 
number of hydrants for the municipality. Messrs.

•e c



Pavement in Mount Pleasant Cemetery, Toronto.Tarvia Modern

Why this Cemetery Wants More Tarvia.
—-----------------------------------  duces no dust or mud and is clean and firm immediately

after a rain, shedding water as promptly as a good 
tar sidewalk.

Tarvia also reduces maintenance expenses, because 
it wears better than plain macadam under traffic and 
resists water action on grades.

After three years’ trial of Tarvia, the cemetery 
authorities are paying it the truest kind of testimonial, 
namely, a repeat order, as per the following letter

Toronto, Ont.
" Tarvia X" to build about 6500 yds. of road this year about

•seESEfS
roads get hard use from the heavy loads incident to 
the transportation of monuments, and ordinary ma­
cadam fails under such crushing strains. 1 he tarviated 
macadam, being slightly plastic, is improved by such

"ordinary macadam is not clean enough for pedestrian 
processions in cemeteries, but a tarviated surface pro-

I

Dear wish to let you know we will require
the end of July. . . with our Tarvia roads. The first that were made in 1909 have

and clean in wet weather.

1

(Signed) W. H. FOORD, Supt.

“ Tarvia A " for hot surface applications.
“Tarvia B " (applied cold) for dust prevention and 

road preservation.

Tarvia will be sent free on request.

k’&'SS.U, ,«d, and pave-

ments.
Booklets regarding

Manufacturing Co., Limited
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LIGHT, heat and power.7°
number ofof Montreal will supply a conditions at- 

and
McCall Company 
valves. Brantford, O^^een^ecMVoÏ^twee^ the city 

tached whatever has been Xbe agreement be-
Cataract Power Co.’^company will form the basis of the 
tween the city and the com pa Y being whether hydro­
arbitration, the eh1? p securing power and light at a 
electric municipalities are secui s
lower rate than Brantford. . na

Edmonton, Alta.-The public works ^ ^
the light, heat and power commissio^ maUer q{ & mvmicipal 
port submitted by J. M. Brod e flowing alternatives,
gas plant. The report gives the ^ °“hich Swould provide 

of which makes a total of <P/° ’ station 65'A milesfor, in addition ,0 the “ 0‘ ,L south
oSd =:,t th^e’xpendidire for POSsMy

Ttdd£ rr "„"aV”,„*=,^cs «*6
miles of distributing mains ; 20 miles on 

the south side.
municipal council will install an 

The John Galt Engineering Corn- 
interested in the scheme.

McIntosh, of Alexandria, 
for the erection of a

real, are the 'vtin°ers ,°.n hfot the new technical high school, 
ucation for sultalale P ® * f Montreal, and C. S. Cobb,
Messrs. Brown and third respectively,
of Toronto, came second and tnim v f he Toron-

Toronto, Ont.—Messrs. Deaks and Hmd^ Mi contract
to Construction Company, have between Sud-
ffiir-tsi»» » »•

applied for a permit from the City cherry Street The 
and additions to J concrete and" steel and will cost $50,000. 
building p v :c general manager.
Mr. Gordon F. Pe Waddell and Company, of

T,„r nO-.,rVle%.a-« a ,or
ceived the contract for Point Atkinson. The struc

S fee, high.

one

side.
four years.
485, which, in 
wduld give 26 
north side and 6 miles on

Kindersley, Sask.—The
electric light system, 
pany, Winnipeg, Man., are

to the end of

April is given as:
Month 

January 
February
March ........
April ..........

Total
Expenditures. 

$ 5.059-31 
5.535-45 
4,279-35 
3,819.61

Receipts. 
$10,733-82

9,755-22
8,449-57
8,614-07

ture
cost will be about $i5, • O’Dell has the contract for

Vancouver, B.C.—Mr. XVm. Hldi {or the Vancouver 
the erection of a six^s o^ry b ^ ^ building will be approx-
Realtv Company.

POrw,nnh,U„«, Man. - The ‘S

CotSWc.ion Company. The amo,» 

of the tender was $760,000.

$18,693.72

This leaves a profit of $ 18,858-9^ f0f the four
86 for interest and sinking fund, a
months is left amounting to $6,947- ^ enerated 577,54°

In the power house he^e has ,£000 gallons of water 
K W.H. for the four months and 113,5 > °
pumped.

$37,552.68

garbage, sewage and water.

water mains.
Kindersley, S&sK»-—The townKi"rsu,aSi

Winnipeg, Man., are

railways-steam and electric.

,5 locomotives. . t states that the Niagara.
Niagara District, Ont. , ■ Railroad will construct and 

Welland and Lake Erie E d and Port Coiborne with-
operate a new line be w . Laughlin is general man-
in the next few months. Mr. C. J- t-a

council have decided^.£ 

The John
interested

sure

stall a
about a mile to the 
Galt Engineering Company, 
in the scheme.

of this company.
have°po^P<’nednta Jeeting called for July 2nd next 

3rd.

Railway Commissioners
to July

ager
INDUSTRIAL WORKS.BUILDINGS AND

be asked to show 
requiring rail-At this meeting railway companies wiU 

why a. general order should =« “sue*^ 
companies to furnish Street sub-
^^^^^wiSr ^^year by the

• Dominion Government will con- 
be used in conne 

early
Gemrgwood’t °iol"ogl l laboratory to

the whitefish hatchery to be erected
cause
way struct an 

tion with 
date. being

Edmonton Alto.-Fl™, end a «»
prepared by Messrs. X an S c Ave The cost of thi-

will

way are to
Grand Trunk Railway. Railway Board has ordered

Toronto, 0ntl-f thh<l Toronto^Suburban Railway to re- 
the management of the 0 and Davenport Road,
build their line on Bathuort ^ eighteen mches
and lay a pavement 

either side.
Western Canada. -A reP^r| < { thv Canadian Pacific

states that there is a pr° w'tLough the Rocky Mount- 
Railway electrifying their lines througn 
ains upon completion of the dou

on

N.S.—A report staites
large hotel in this citv.Halifax

Railway will erect a
Hespeler, Ont.-The Dormnion G°vernmcnt

post office at a cost of $10,000. Re-
Medlclne Hat, Alta.-A report »“te* therk'm 'Jr.'üss&Mrn.; ...

of meeting the demands of Western Canada.

erect

IRON WORKS. a new
extension to national

The National Iron Works of Toronto, ^received ^
permit for an extension to its P1»6 f®un - V the contract
«ill. cost in £Vthe Sern Co^truction Company. With 
having been let to the master a bettcr position

S? S3T
Montreal, P.O.-The

-s;5"6;rn,cmr.m“iT,e'=<m«ru<,.d.
proves

pipe.
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Manufacturer of
.Galvanized Wire 
Machine Banded

WOOD 
STAVE PIPE
CONTINUOUS
STAVE PIPE 
RESERVOIR 

TANKS

' ■ A
iissSE

! s»

■ n*V--

,f-. ST" 

fet -X-* . *aé:i I

ÜS2L»-*'

: '/ i
. /

: " v ” For City and Town W ater

Systems, Fire Protection, 
Power Plants, Hydraulic 
Mining, Irrigation, etc.

’■

H il

? '3A Pull particulars and estimates 
furnished.( /i SW;

CONTINUOUS STAVE LINE. — rr^TV

COAST PIPE COMPANY, LTD.
Granville Street, VANCOUVER, B.C. p°- box 563.

48 in.

pacific
Factory : 1551

WETTLAUFER
HEART-SHARED

. MIXER
f

«

Write for
1912

/

Catalogues.
17

„p, ptK unie s it i- equipped with AUTOMATIC HOPPER. AUTOMATIC POWER
A MIXER .5 not COMPLETE 1 of STEEL and SEMI-STEEL as

DUMPING B^^tnstrnclion of our mixers throughout.

shaped drum turns the

used in the

this ensures positive mixture.

A. R. WILLIAMS MACHY. CO., 
15 Dock Street,
St. John, N.B.

batch end for end very quickly ;
The famous heart-

HOOTON & MOORE, 
613 Ashdown Block, 

Winnipeg.

WETTLAUFER BROS.
Head Office and Ware-rooms

WETTLAUFER BROS. 
316 Lagauchetiere St., W. 

Montreal, Que.
SPADINA AVENUE,

TORONTO.
178lavalle-ross,

Alexander Block, 
Edmonton, Alta.

DETROIT, MICH. 
BUFFALO, N.Y.WORKS AT 

MITCHELL, ONT.

m

1

ütiSfci
iiiisti
S
Is

i

iiiiii

K
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CURRENT NEWS.72
Montreal, P.Q.-A report states that *e a d make 
Railway, by reason of «“J*c^Ron Tbe yards at this 

extensions to the Moreau. Stt ' present capacity, 
point will be enlarged to twice tneir prc .

Moose Jaw, Sask.-There is a ProbalnUty 0 a 
migration hall being erected m this city

port Co,borne, Ont.-Work has started on the new plant 
Canadian Union Furnace Compa y.

Regina, Sask.-Messrs. Storey and Van Egmond^ ^

FS5=E3iï=.Sœr:

Toronto, Ont.-The management of^ the Aba™0snHLogan 
Manufacturing Company have p a for the manu-
Avenue, and on the same will erect a tacton 
facture of blankets and horse collars.

_ b r —Mr A G Ferra, Italian Consul, will 
Vancouver, B.C.—Mr. A. u. r Hastings Street. It

erect a six story Mr. F. H.
will be of brick and terra cotta 50 * V2 
Perkins, of Vancouver, B.C., is the archi •

d r Mr W McPherson is erecting a iour Vancouver, B.C.—Mr. vv. ivnm Messrs,story mill construction warehouse 100 x 50 feet.
Townsend and Townsend are the designers.

. . . „ r Tpsse M Warren has prepared plans,o, tatoito «A, *

M.n.r.a,, P.6.-A ,.=«km of wdlhiS

brooke Street gave waV to a considerable depth,
twelve tons engulfing the mac^aV accident has happened
onHhis street'an automobiV anV^steam wagon being m

Eiotr "kts«e,er»°sf ÆSK
cipality, has prepared thet,f 'luestfon of double tracking the 
the ratepayers voting on tbeXaV-Storm sewer, $25,000;
toe, of Metropoton totoey M

tj J ees of Hamilton, was ele<-teQ t iiols. Vice-presidents,
Ron. Other officers were elected^f york‘Township ; May-
J. G. Richter, London ; W. A -C1,,, B elleville ; and W- 

g j Thorp, Guelph, R- C. ^ K w. McKay, bt.l ane J Goderich; secretary-treasurer,' ™ Geary, Toronto;
Thomas; Executive Committee ^^oherty St Thomas ;

foXor-Virbank, Petrolea^S.C. Camp- 

strong, Peterboro; S. H. Kent, 
bell, St. Thomas.

ern

new im-

of the

trade enquiries.

WeekAeManfhesVer
ing contractors are desir ° Great Britain, 
who mav wish to open business ! nt sporting large

An Australian merchant house a P descriptions, 1-

manufacturers of baking p md dtric acid. . ma.
tartaric acid, cream _ i • a patent potato dig g g

A German firm ^Wimble Canadian agents, 
chine desire to appoint rel a__ Basinghal'

F,o„ ,h, b„»ch f- d«, .-<>= .-.urn-. 7, ^

St”“• LonjoFcom»,-, ■»•»"(.«J* ■**£ 'lineA
"leather travelling ba** j^t Canadian representative 

ae.fctC’u'p-'1." a «-«mission h,,i,.

bridges, roads and pavements.

nminhin Man_The engineering department of this

:|S W s^i^=n
this town. . nr.

SHSiuïe^ S“« 22ÆÆÏ
son. Irlshtown, N.B.—The provincial Public Works DePar£ 
ment will erect a new concrete bridge and undertake 
siderable road work in this section. also

municipal council will call tendersLindsay, Ont.—The
for cement sidewalks.

Listowel, Ont.—The municipal council are considering
the matter of street paving and it lsr P'VVs^mayor of this 
will be called in the near future. W. Climie is mayor 01

t0VVnSt. Catharines, Ont.—The municipal council have decid­
ed to construct a concrete bridge, 800 feet m $65^,0’ R D. 
the old canal. The cost of this work will be $b5,ooo. .

are

WORKnorthern railway 
for 1912.CANADIAN

worksof the principal
Canadian Northernitemized list

of the„„ znszsfA--
Railway : miles.be started this year,1,053

truction this year .Brown, City Engineer.
St. Catharines, Ont.-Property owners inth«L^'have 

St Paul Street will petition the municipal c Welland
a bridge constructed across Lock No. 3 of the Welland

Toronto-Hamilton, Ont. - A committee composed of

sS2$ rsMSræs
highway between these two cities.

Council have adopted a 
of the bridge

Number of miles to
Location of lines in actual cops 
Montreal to Hawkesbury 5» ^ es.

ssrÆ"” wb"“and
wan, 400 miles.

British Columbia, 75 Svrjènham, Ont., to Ottawa 
Relaying track on main line - ^'yed on 
Approximate number of men emp ,

about 20,00a
\ pproxijnate

this year, 125.000,000 pounds. installed this year, cn.

,imat=d c„.. ; 1#4 „llt r
cabooses. 6 snow plows, - cars,
mail and baggage cars, 3 dm‘nK

Canal. Saskatche-

miles.
80 miles.

miles.construction,

track5by-laYwrtUo Cr,ty$5on- for6the continuance 

building programme.

steel required for newamount of

gines, 4.05° 
construction cars, 70

cars, 35
fires.

7STS. ,(■ sleepers.
Canning, rbe.Â"*j”','Viltimatod ««too.oco.

badly damaged by fire.

5 <
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Largest Direct Connected Centrifugal 

Pumping Unit in British Columbia.
The

1160 rp.m. at full load, being direct 
nected thereto by means of a flexible leather 
link coupling 
The motor possesses a 
struction that is unique 
welded on 
cess

con-The Vancouver Power Company have 
recently installed at their works at Coquitlam 
Dam. B.C., the largest direct connected 
centrifugal pumping unit in British Columbia. 
This outfit is to operate in parallel with a 
number of other pumps that are to furnish 
water under pressure for sluicing into place
the material for their new dam.

10-inch, class ‘ F,

feature in rotor con- 
The end rings are 

to the rotor bars by a new pro- 
, making a perfect joint, free from the 

troubles common to the purely mechanical 
or riveted joint, such as oxidation, working

This improve-
long step forward in the

two-This pump . „ ,
stage centrifugal, with bronze inpel ers and 
renewable bronze diffusion vanes. It has a 
normal capacity of 1833 imperial gallons per 
minute when operating at 1160 r.p.m. against 

total head of 355 feet or an equivalent 
pressure of 154 lbs. per square inch It is 
mounted on a common sub-base with a 3UU 
h p type “B," Fairbinks-Morse squirrel cage, 
induction motor, 2200 volts, 60-cycle, 3-phase,

Canadian Fairhanks-Morse Co., Limited

is a
loose, and solder-throwing.
ment marks a 
elimination of rotor trouble.
Our Vancouver Branch supplied and 
bled this complete pumping unit. We are 
in a position to quote on the necessary equip­
ment for any pumping requirements on receipt 
of specifications.

assem-
a

The
Fairbanks^Morse Gas Engines

Vaults
Fairbanks Standard Scales, 
Pumps Safes

WINNIPEG,
VICTORIA.

TORONTO, 
VANCOUVER,

OTTAWA,ST. JOHN,
SASKATOON,

MONTREAL,
CALGARY,

u'f
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its Vonda Northerly 

high-
with74 Authorizing C.N.R. to cross

1 Aumon,TngW>T.P. Railway to
“^‘location of G.T.R. new

10740—June 14 
line it mgnv-ays 

16741—June 14 
mileage 194-8 Cassiar

13—Approving

construct across

station at Stratford,back copies of___

SSSX&WPL" A’"' ,,,Z1 ,a°ua‘
5th, 1911 ; March 23rd, iQH-

16742—J une 
Ontario. Ontario and W. Rail-

16743—June M—■AuthonzmS h way s^n'Twp! of East Whitby.

j— —,"'1
highway at m.leage ,07.38 on Gas : ,

16745—june 12 Authorizing C.P.R.

*7-9 ““^L^eTs-Reheving C.P.R. from
Main street, Wakon Ontarm Verraont Railway to extend tts s.dmg

•• be bb»1 -- — —

William Street, Kingston, Onta take iands at

•June 13—Authorizing • • j^IcDiarmid Company, 8 fnmoanv
iing Company, Regma, Sask J. Mcui Canadian Sardine Company,
African lumber Company Sumas, J£b*Làœpany, Saskatoon, Sa k 
Chamcook Station, N.B., t construct two additional track

SïitcïSi , ,* „. »...

f-ê-sSSto 82* -4 »• <"•*>

:~ÎZ£&S£S.Bett&s» — ».
%SBS. U.

. r’r R to construct spurs for British Canadian Twp. of

London, Ontario, AlasKa 
Quebec.

way

reconstruct bridges Nos. 17.0

crossing offurther protecting

IN NEWFOUNDLAND.SILVER
A silver =b>«. U* “sS

Shore, Gape tireton, trom th dppears to be a valuable
undertaKe me examination 0 tar {rom the tide water.
silver deposit in Newfoundland and a river capable of
The shipping facilities are xc generauon of electricity
foreuse*in’the muie^nUUng°of^ke <fre and smelting on the 

ground is available on

forLeaside Junction

the property.

time for C.P.R. to com-
WESTERN CANADA.CEMENT IN

h„,ubp,r„ swats srdss sst.l^ss
of Alberta.

railway commissioners 
OF CANADA.

Each week on this page may be ^j^ays' Commis- 
of orders passed by the B readv reference
sioners, to date. This will facüitawreaay ^ be
and easy filing. Copies of t f sman fee.
secured from The Canadian Engineer tor sn

16710—June ^Approving, revised rule ‘E^p^^f0 Vggage

Size as follows “Commencing J y » uecked at port of landing, and 
of any class (except immigrant a;88 8 atest dimension of wh*ch

j^UeÆ^e a,, ,

,i0n^B^r1-AÙ?h=rihZr„rggeGf TtR. th construe, addition», team track,

-ub,ic road on Lot “•
Range 2, Twp. of Clarendon, Ct Fonb* , Q ^ carriage o£ traffic double 

16713 June S-.Authonzmg CP.R.N^n ^ mileagc Manitoba
track from mileage 92.4 tovaroe , 7—Authorizing C.P.R. to

,67.4.15-jun= a7ndJ Sons, Winnipeg, Man for M.
construct spur for • • s-isk for International Harvester
b“dmgt Akarand Er ThTe'e Rivers Harbor Commissioners, at Bureau 

Wharf! Three Rivers, Que. Saskatchewan Ave., Edmon-x?” iASrafits su..’ » -1-
crossing. ...Approving location of'Lake Erie & Northern Ry. from,
Gr4£EVjeu-:° 235Ei “In location C.P.R.

line^orr!"”^entoEt^De^ererno^amî^resrinding ^Ordeis ‘^and0^^ 1̂, OcV

38> ^/-jV/t-toecting G.T.R. .0 ré-iocate loading siding east of Vine-

land Station, Ont., and to erect_fruit 5hed a Ea5tcr„ Ry. Co. across 
16723—J une 11—Approving location 01 K ^ Ontario.

Little Current Channel, between \ q T’p Ry. for freight shed at Mra- 
,6724-June 4—Approving plans of U.i.r. y 

sion Terminals, Fort W,lham. Ont B
ioc^r^ng

,6726-June 13—Approving Pan of Kettle va y 
span over Trout Creek, near 5ÎL 'T, ° o r Co to1 open for carriage o

mileage 121.4* Alberta. _ T -p and approving stress
16728-June —Authorizing G.I a Ottawa Division, Ontario.

Bridge 189, and No. 77 Northern t m. erecting and maintain.*t5r«firrS&3AS %. » »—■*
BriX,-jCebi n-E,tending until July -5. .»•■. time for C.N.R. to pu,

tracks at Saskatoon, Sask., in go"' *o^Dircctin* Dominion Atlantic Kail- 
1673a*33*34 Jane l«-t6733-Ju« tlert,ic bells at four

---------- ithin 6„ day, ,0 o, co„ of same from

ORDERS OF THE

bridge at M.P. 20.56 

to cross
on Tw^^^S£^5^PbRM,wa,

5MBrZEk^.^^t^r highway at Mileage

at McKean" Vi«o,Pia Avenuesd Edmonton,  ̂C.P.ighways ,n Twps. of 

R„s^”^H f̂Se^:^oss. Nieho,as. creek, in

Township CnNaR^to cross «*/{»

. ‘<MU“ iG356S-« swift current Exteüsio», 6 highway .

Saskatchewan.3 . w No British Yukon Ry., authorizing
ifor’,ev!v"*& E. Ry. dock and

War^J»rBuVra,dPkile,,BritishHCo^umbia.Ry ^ j

16786 June ,4TAïte°rlZ L?d THamilton, Ontario. use and

Dis-
srv.«~veerwnund. EC cpR con5trnet spur for Gor-£

and fM OUVer LCm,rC’

, • • r P R to alter location of existing
»—“• a-,-“

“"ïïïttt-”! c” “
Canners; Ltd., Simcoe, On!a.r1'’’ r o. Ry. to cross
Township"^of" Nepean!1 ‘County of Carieton, On.ario^^^ bridge „„

T^r'r:1 Evii ^EEr'ST, SS&- -1

f'ÂEBîESE; av-.-ea

& /r
■

station at Van

O. L>
intoconstruct spur

Clancy & 
Ronde, Quebec.

tracks
& Guy& S. Ry ) f°r intcf"

for 350-foot deck-
for Dominion

McCawley's Creek, 'n 

land ofsheets of

Thomas

way to
street crossings in town ■■■
Railway Grade Crossing Fund. DDrovjng revised location of C.N.O.

16736—June it—16737—J“nc '3— PI ... et. Carleton, Ont., mile-Rv. through Township of Torbokon a"d Fb Twp. of Fitzroy and Onslow 
age 27 to ,7."i from Ottawa; a"d 47from Ottawa, Omari-
and Bristol. Ct. Pontiac, Qvt.. ™dea* 316 t u , a,.r01s Leamy Cr t\,

16718—lune 14—Authorizing Ç.N.O. Ky- to 
Twp of Nepean, CL Carkton Oma • „ , , C N.0. Ry. though Twp,.

JSC’S ww 1'°.: " nw-«.

con.p'«,ion

0^
7^

F ;


