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between Bay and Pearl streets, cost
$2,000. -

TORONTO, UNT.~Mrt. F. H. Herbert,
architect, 24 Toronto Arcade, will receive
tenders until 5 p. m. on Saturday, the
25th inst., Jor the mason and brickwork,
carpenter work and structural iron work
required n remodelling Messes. Guinane
Bros. shoe store, 214 Yonge street.  Plans
may bescen at the store.—The Lorne
Patk Company_report that several per-
sons are negotiating for the purchase of
lots at the Park on which to erect summer
cottages next season.—A permanent side-
walk will be constructed on Carlton
street, from Yonge strect to Seaton street,
—The Sheppard Publishing Company
have purchased property at No. 22 and
24 Adeliade street west as a site on which
to erect their proposed building.—At a
meeting of the York County Council held
Jast week the Engineer recommended that
immediate steps be taken to erect a new
bridge at Woodbridge. The cost is esti-
mated at $3,000.—Tenders are wanted at
No. 193 Church street, until Saturday,
the 25th inst,, for remodelling two houses
on Shuter street.—The City Engincer has
been instructed to prepare complete plans
of all the work proposed to be done on
the water front, and submit the same to
the Property Committee.—At a meeting
of the Public Library Board held last
week, it was decided to ask for tenders
for fittings for the art-room and two
rooms on the first floor, the cost to be in
the neighborhood of $850.—~Building per-
mits have heen granted as follaws : John
Stark, det. 2 story and atiic bk. residence,
n. w. cor. Park Rd. and Woodland ave.,
Rosedale, cost $8,500; Reiohardt & Co.,
2 story bk. and stone office and boiler
room, Mark st, cost $3,000; Widmer
Hawke, 2 story bk. stable, rear s. w. cor.
Wilton ave., and Jarvis st., cost $2,000.

OrTawa, ONT.—AL the last meeting
of the Board of Works, the City Engineer
presented his report on the proposed
trunk sewer. The total length of the
sewer is estimated at over six miles, to
be built of brick. From Concession st.
to the Rideau Cana), it will be three feet
six inches deep, by two feet four inches
wide. After crossing the canal these di-
mensions will be increased to four feet six
inches by three feet. The total number
of brick necessary is estimated at
$4,000,000 from Concession street east-
ward. Thetotal cost of the trunk sewer
through the entire district including
$4,000 which is recommended for the en-
largement of the present main sewer and
anewiron discharge pipe with piers is
estimated at $3060,750. To meet this
expenditure it is proposed to issue deben-
tures ifthe by-law for the sewer is adopt-
ed by the ratepayers at the January elec-
tion.—Plans have been prepared by Mr.
G. F. Stalker, architect, for a concert hall
and assembly room, to be erected on
Wellington strect.  Tenders will be called
for shortly.—A company with a capuai
stock of $95,000 is applying for incarpora-
tion to build 2 new opera house in this
city. The promoters of the company are
Messrs. Thos. Askwith, fohn B. Brouse,
Wm. Johnstone, Wm. Stewart, Andrew
Mills, R. P. Harns, T. F. Nellis, S.]J.
Davis, Henry Burgess and Henry C.
Monk. Their solicitors are Messrs.
Nellis and Monk. Options have been
secured on scveral properties, and work
will be commenced in the spring.—Mr.
F. J. Alexander, architect, has the follow-
ing work in band, to be exccuted next
spring : summer cottage at Lake Temis-
camingue, c., for Mz M. Brown, of
Philadelphia, U. S. A, cost, $3,00¢ ; two
detached villa residences for Sanford
Fleming, C. E,, C. M. G,, to be built on
Daly avenue, this city ; two semi-detach-
ed residences for Mr. W. Burland, to be
crected on Slater strect.—E. F. E. Roy,
Secretary Department of Public Warks
invites tenders until Thursday, the 3oth
mst. for tie construction of a hot witer
heating appauatus in the public building
at West Farnham, Que.

Stamp & Frank, painters, of Hamilton,
have assigned to W. Anderson.

FIRES.

Two residences at Moncton, N. B,
owned by G. H. Bames, of Sussex, and
Daniel White, were destroyed by fire a
few days ago.—A saw mill at Ethe}, Ont,,
owned by Wm. Milne was burned on the
18thinst. Insurance on building and ma-
chinery $1,800.— The Dominion hotel at
Campbellford, Ont, owned by Mr.
Mahoney, and occupied by Messrs. White
& Dewey, was damaged by fire last week
to the extent of $1,000. —The Carveli 1esi-
dence, at the corner of Waterloo and
CIift strects, St. John, N. B., was burned
on the 16th inst. Loss, $45,000, insur-
ance $10,000.—Humphrey & Trites' large
saw mill a: Petitcodiac, N. B,, was de-
stroyed by fire recently. Loss, $i5,000,
covered by insurance.—The Chrstian
Brothers’ school on Sussex street, Ottawa,
a fine cut stone structure, was destroyed
by fire on Thursday of last week. Loss
$50,000 ; insurance $11,000.—A business
block on Rideau strect, owned by Sheriff
Sweetland, was damaged to the extent of
$2,500 on the same date.—The store and
dwelling of Mr. Jos. Tully at Springville,
Ont., were destroyed by fire on Monday
last.

CONTRACTS AWARDED.

OT1TAWA, ONT.—G. M. Bayly, archi-
tect, has awarded contracts as follows for
a residence for Mr. Jos. Foster, to be
erected on Concession street : John,
Robertson, masonry and brickwork ;
Thos. Shore, carpeatry; Thos. Cleary,
plastering ; plumbing and painting not
let.

ANCHORING BOLTS IN STONE.

To a paper read before the Washbuin
Mechanicial Engineenng Society of Wor
cester, Mass., by Mr. E. F. Miner, weare
indebted for the following facts regarding
the holding power of anchor bolts in stone:

The tests were made on a Fairbanks
testing machine in the mechanical labor-
atory of the Worcester Polytecinic Insti-
tute, for the purpase of determining the
strength of the fastening ofa cast-iron jour-
nal plate to a stone column. The materials
tested were babbit metal, lead and sulphur.

It was necessary that the bolts should
not enter the stone over 6 inches and that
they should be capable of easy removal
without injuring the stone. For the pur-
pose of the test a tap bolt was prepared,
1} inches in diameter, g inches long, with
a thread 6% inches long. The thread was
V shape 3§ inch pitch, cut nearly sharpon
top, and about three-sixteenths of an inch
wide at the root, thus leaving a wide space
between threads to allow the setting to fill
easily about the screw. In all the tests,
with one exception, the bolt was set in
stone G inches ; in the test with lead pipe,
6 inches. The stones were prepared in
10inch cubes, faced on three adjacent sides
and were of dark Brandford granite from
Stoney Creek, Conn. The holes mn the
stones were as nearly as possible two
inches in diameter, 64 inches deep, and
in three of the tests tapered, so that at the
bottom the diameter was 224 inches.

The loads were applied slowly, and
measurements for extension made at each
500 poundsincrement. At every addition-
al 5,000 pounds the setting was allowed
to remain five minutes with the load ap-
plied. Measurements for extension were
taken by calipening the distance between
the iron clamp straps.

TEST No. 1—Babbit metal setting, an
inferior grade of metal, quite hard and
brte. Up to 10,000 pounds there wasan
extension of 3-128ths of aninch, duetothe
babbit metal and stone coming to a firm
bearing.  Afterremaining five minutes un-
der the load of 10,000 pounds no change
wasapparent. Between 10,000 and 135,000
pounds there was no extension, but afier
the five-minute period at 15,000 pounds
the bolt had drawn out 1 inch. At 16,000
pounds the stone split. It had previously
been used with a lead setting, and no
doubt been weakened thereby.

TesT NO. 2—Lead setting, lead melted
and poured in about the bolt. Hole in
the stone tapered. Up to 2,500 pounds
there was an extension of 1 inch. From

-

2,500 to 5,00Q pounds there was no change;
but after standing five winutes under
5,000 pounds the bolt had drawn out 1-64th
of an inch. Above 6,000 pounds and up
to 13,000 pounds, at each additional load
of 1,000 pounds there was an cxtension of
1-128th of an inch, after which ineasure-
ments were not taken. At 13,000 pounds,
power from the engine was apphied and an
attempt made to pull out the bolt; the ten-
sion ran up to 33,000 pounds, when the
lead gave way rapudly and the load fell off.

TEST No. 3—Lead pipe setting in
a straight hole.  The internal diameter of
the pipe was 12 inches and the external
two inches. The pipe was made to fit nice-
ly in the stone, thelast inch inlength be-
ingdriven. The bolt wasthen screwed in-
to the pipe and made to cut its own way,
thus forming a thread in the pipe }£ inch
deep and forcing the lead out into all the
irregulanities in the sides of thehole. Up
to 4,000 pounds there was an extension of
1-32nd of an inch, but between that and
10,500 pounds there was no change.
Between 10,500 and 13,000 pounds there
was an extension of 1-128th of an inch.
Abeve this latter point each additionalload
produced its proportionzl amount of exten-
sion. In applying the power from the en-
gine the tension rose to 25,000 pounds,
and then fell rapidly from that point.

TEST NO. 4~—Sulphur setting, mm taper-
ed hole. Up to 10,000 pounds there was
no perceptible change in the bolt or sett-
ing. Above this point the extension be-
came ameasureable quantity, butat aload
of 19,000 pounds it had become only
5-64ths of aninch. Beyond this no meas-
urements were taken. At aload ot 31,123
pounds the stone split. It was thought
that at this peint the sulpbur setting show-
cd signs of movement, though itis difii-
cult to say anything definite. The frag-
ments of sulphur from the broken swene
showed no signs of crushing.

TEST NoO. 5—Sulphur setting in a
straight hole. Up to 20,000 pounds there
wis no measureable movement in either
holt or setting; at the end of the-five min-
ute peviod at 20,000 pounds there was an
inch but beyond this there was no further
accumulated extension of 1-128th of an
extension through the remainder of the
experiment. At 29,000 pounds the pres-
sure of the iron clamps cracked off a corn-
er of the stone and the load dropped 1,000
pounds ; otherwise nothing was affected; at
aload of 31,515 pounds, one of the iron
straps holding the stone broke and ended
the experiment.

The tests with sulphur were the most
satisfactory in every way, and that was
the material selected for use. In the ex-
periments with lead and babbit metal,
there was a very perceptible movement
under a slight load or until the metal and
stone had come to a firm bearing. This
would seem to Le due to the contraction
of the inctal on cooling. In both experi-
ments with lead the failure was between
the lead and the stone.

BUSINESS NOTES.
Mr. J. Courtney, plumber, Queen strect
cast, Toronto, has assigned to W. A.
Campbell.

A statement of the affairs of John Sims
& Co., plumbers, 145 Church st.,, Toronto,
showed the labilities to be $10,827 and
the assets, $26,432. tis likely that a
settlement will be effected at 30 cents on
the dollar.

The following items are reported in the
Legal and Commercial Exchange: E.
Lacasse & Co., plumbers, St. Helr, Que.,
have dissolved partnership.—Fortin &
Son, sash and door factory, Vancouver,
B. C, have sold out.—\Wencelas Brunet
has registered to carry on business as
plumbers in Montreal, under the style of
Hetu & Brunet.—Rochon, & Frere, con-
tractors, Montreal, are offering to com-
promise at 35 cents on the dollar.—Gill-
ard & Rufus, builders, and John C. Reid,
painter, of St. John, Nfid,, are applyin
for insolvency declaration.—~Andrews &
Stevenson, contiactors, Glencoe, Ont.,
have dissolved partnership, Mr. James
Stevenson, continuing the business.

MUNIGIPAL DEPARTMENT.

THE MANUFACTURE AND USE OF
PAVING BRICK.*

The genenc term bnck includes within its
meaning classes of matenal of such wide variations
in their particular qualities as to need a more
definite classification  when considering  the
adaptability of such classes to particular purposes.

So when we consider a certain class of this ma-
terial for street paving it must not be confused
with ather classes manufactured for other pur-
poses and perhaps entirely unfit for_this particu-
lar use. These manifold qualities of brick areduc
partially to methods of manufacture, but more
largely to greatly diversified qualities of the clay
from which the brick arc made,

Clays may be classed as 1o thewr origin and
occurrence as follows :—Residuary clays result
from the disintegration of rocks 1n place, The
soluble and binding materials are leached out and
was washed away and leave the insotuble materials
in a more Or less divided form, as clay., This
takes its character from the character of the rock
from which 1t 1s derived, modified by the action of
water, Some of the purest clays arc denved in
this way from feldspathic rocks from which the
alkalies have been leached, lcaving a clay closely
resembling kaolin (purec lay). Other less pure
clays are derived from the disintegration of line-
stone, sandstone, & In each case, lowever,
soluble constituents are almost entirely gone,
leaving the insoluble silicates, quartz grains, alum-
ina and ferric oxide. 2. Dnit clays are the result
of the miechamcar action of the ice duting the
glacial period, by which the various formations
were ground upand mechanically transported and
redeposited largely without the awd of water,
These clays represent the character of the mother
rock much more accutately than those of class 1.
as in this casethe sotuble matter is largely retained
and not lcached out, except by the action of 1he
water, since their deposition. 3. Alluvial clays
rewsought and sedepoesited by fluvial agenties,

4. Indurated clays. or argillaceous recks and
shades, are formations resulting from the dsin.
teg~ation of the earhier rocks Ly various influences
and their re-formation into new strata. They
have usually been subjected to great pressure from
the superincumbent rocks. to which pressure they
owe their physial character to a largecxtent,

Of the deposits of clay above named the clays
from the carboniferous period are most widely
utilized for the manufacture of paving brick. At
Columbus, O., the Devonian shales or the product
« 1 their disintegeation, is untilised, while at Syra.
cuse the Saliua sbale is found available. Sowmnc
few drift clays are also successfully used for the
manufacture of a fair quality of paving brick,
notably at Decuture. Jacksonwville, and Urbana, in
Ilinois. A mixture of dnft clay and carbonifer-
ous clay is utilized at Brazil, Ind., for the manu-
facture of paving brick, Theaccompanying map
shows the distribution of the carboniferous de-
posits east of the Rocky Mountains and aleo the
outhne of the dnftarea. It also shows the loca-
tion of the principal paving brick factorics and
the principal cites which are now using this ma-
terial for paving within the territory shown.

As may be judged from its wide occurrence and
manifold compositions, clay varies widely in its
extreme characters, but all matenal to be classed
as clays nust have certain constituents in cem-
mon.  The essential ingredient is a2 hydrous sili-
cate of alumina, known as kaolin, which, acoord-
ing to Professor G. H. Cook, is compossd of

] - 46°3
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This may be considered a pure clay, and is
rarely, if ever, found in naturc. To this is com-
monly added in varying quantitics, silic, litue,
magnesia, fermic oxde, potash and soda. The
presenceof these substances, whichmay beregard-
ed as the impurities of clay, and the physical con.
ditions under which they cxtst, cauced the wide
vanation of the clays themselves, and 10 a great
Fchnt in the mnanufactured product made 1here-

rom.

Purc alumina will resist the highest temperature
of the blast furnace, 1n which crystalhine quartz
(silica) will be only slightly aflected, both being
pracucally infusible,  Alumina shrinks, warps
and cracks greatly i Crying, but gives plasticity
and adhesiveness to the clay and strength to the
product. Silica prevents cracking and disterting,
the more silica Leing present the less shrinkage.
But the more silica the Jess plasticity and adhe-
siveness of theclay and the less strength and
greater brittleness.  Limeand maguisa, while in-
fusible in themsclves or with alumina, fuse in the
presence of an excess of silica, as do also several
othcr common ingredients of clay, and form a
** vitrified brick.”

1t 1s found that potash has the most active flux-
ing cffect an clay, after which follow soda, lime,
magnesia and iron in the “rder named.  To ** vit-
rify™ aclay should contain at least 3 per cent.
potash, 3} per cent. of s0da, o7 5 per cent, of lime
or magmuesia, or 8 ver cent. of iron, or a combined
proportion of any of all these fluxes equal to these
amounis. An apprecinble less amount of these
fluxing clements will lcave all the product more
of the nature of a fircbrick, unvitrified and porous

* From a paper by Mr, D. W, Mecad, read before the
L?t.e:naﬁonal Engineering Congress at Chicago Exti-
t1o0. .




