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1t

use.  Notwithstanding  the immense
weight of this stueld 1t was on a number of
occasions thrown high enough into the
air to come down reverse side up. [t will
be readily understood how a  blast
with such lifting power would shatcer
the rock fine enough to be shovelled and
that too with very little use of the pick.
The width of trench so shattered was
seldom more than 4 fect and never wider
than the five fcet to prevent the use of
the shield. .

From its weight and form this shield
was very difficult to handle, but by
the use of two pairs of wheels that
could be readily detached and removed
from danyer when firing a blast, there was
very little loss of time in moving it for-
ward its own length into position for the
next blast. Tl ese wheels were 60 inches
in diameter made on the same principle
as the owdinmy cart wheel, the wheel
wits two and one quarter inches thick,
four inches wide, covered with a tire onc
half wnch thick. The axles were of
machinery steel thiee inches square, five
feet in length between inside of lhubs, and
seven feet four inches in length over all.
At its centre for alength of sixteen inches
this axle was widened to siv inches, and
had an opeming four inches by two and
one halt mches, through which passed a
square threaded screw one and one-half
inches i diameter and thice feet long
with aswivel Ik attached 1o the lower
end of the screw for hinking into a huok
in the shield.  This screw his no direct
connection with the asle but passes
through a nut with both ends working on
the axle, withjournal capsbolted to the axle
keeping it in position, thus giving it a side
swing motion, the axte giving the forward
and back motion. \WVhen brought into
use the wheels are run into position at
the front and rear end of the shicld and
each screw is linked to the hook on the
shield, which by means of a hand whecl
eighteen inches in digmeter at the upper
end of the screw is screwed up from the
ground until suspended from the asle by
means of these two screws. The whole
15 then moved forward, the wheels run-
ning on planks on ecither side of the
trench.  \When over its new position the
shield 1s loweted over the trench by the
screws, the wheels detached and removed
unul wanted to agun wove the shield
forward atter the blast,

By means of this shield five men could
blastin about 35 of a day what the
two dnlls would cover m one day, sv
that 1t was not  kept conunuously
inuse. It was easily moved in continu.
ous trench blasting, but when mosved any
distance to a new street was trouble sure
enough, for as cach sct of wheels was en-
tirely independent of the other, they
could not be guided when drawn by a
team, for the wheels would persist in
going any way but the nght way, in just
about as helpless u fashion as a man
without a backbone. In moving the
shicld then to a distance,it wasnccessary
to do so by hand, laymg down planks
for the wheels to run on with a
man at cach wheel, a rather slow
operation, but onc which was so
seldom required that it did not prove
a great inconvemence. But thisdifficulty
might be overcome if it was often neces-
sary to move the shield any distancc at a
time, as it seldom was on this work.

Drilling operations commenced about
the middle of Apnl and were carricd on
continuouslythereafter with 25 steam drills
until the middle of August in doing about
25000 lineal feet of trenching with a prob-
able average of about § feet in depth of
rock. Partofthe ume,fora few weeks when
running day and night, there was drilled,
blasted, excavated with pipe lad com-
Qlclc, about an average of 4oo ft. perday.

With trench well opencu ahead so as not
todclaypipe layinyg, the biggest daylaying
of 12 inch pipe in a rock trench was about
380 feet of six inch pipe, about 120 feet
including hydrant, sctuings, ctc. The
biggest g:\y‘s pipe laying of 8 inch was
710 fect without any hydrant settings.
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It was impossible, however, to keep a
pipe laying gang conunuously at work
using only two drills, so that the average
day's pipe laying on each size pipe was
much smaller than the above. Usually
when the pipe gang caught up to the
Llasting gang they were shifted to some
contiguous street in an earth trench and
kept there for some days, nllowinf them
to have a good clear run in the rock
trench before commencing again.

Established_1841.

THOROLD CEMENT

. WAS USED

IN 1890, KINGSTON GRRA-

VING DOCK, 1200 BARRELS;

1890-91, EDISON GENERAL

ELECTRIC COMPANY

BUILDINGS, PETERBORO’,

1600 BARRELS;

1891, SEWERS IN TOWN O

PRTROLEA, 2000 BARRELS.
MAM!FACTURED BY

ESTATE OF JOHN BATTLE,

Thorold, Ontarlo.

ALAN MACDOUGALL,

CIVIL AND SANITARY ENGINEER,
32 ADELAIDE STRERT EAsT,
- ‘TORONTO.

R. B. . BUGKNER,

32 Adelalde St. East, - TORONTO.

PATENT CAST IRON GULLIES,
Vitrificd Clay Sewers - Dust Bins - Sewer Pipe
Cements - Steami Road Rollers « Stone
Breakers Street Scrapers
Horse Brushes, ete.

ISAAC USHER & SON,
THOROLD, ONT.

Manufacturers of

QUEENSTON GEMENT

Proved by Government tests to be the best Cana.
dian natural cement, Write for prices, &c.

St. Georyge’s Patent Sectional

VIREED GLAt SEHER

CAST IRON STREET GULLEY.

Over 5000 Gulleys are now in usein the following
towns? glcnlm\!. 'oronto, Ottawa, Quebec, St. Cune-
ronde, St. Henri, Petesboro, OQwen Sound, Samia,
Cote St. Antoine. A saving of $22 on each gulley over
the brick gulleys.

o .

N i T = = :
LEWIS SKAIFD,
Englincer and Contractor,

EW
New York Life Building, - HONTREAL.
AGENT.

The only Genuine Vitrified Brick.

ASPHALT PAYING

We are pre ared 10 do first<duss waak on
WALKS, FLOORS, (ELIAR BOQITONMS,
&c,. with ROCK ASPHALT, whieh {3 voneded
10 e the bxst for this ddass of work

H. WILLIAMS & €0,

_DEBENTURES WANTED,

liti iuuinﬁ fet , N0 matter o1 what
purpose, will find a ready purchaser Ly applying to
. A, STIMSON, 0 Toronto Street, Toronto,
N.B.—Money 10 loan at lowest rates on first morigage.

GOWER & CO.

204L St. James Street,

MONTREAL, Roofers and Pactors,
——) AND (— 4 Adelalde Streot East, - TORORTO.
33 Richmond St. West, -
TORONTO. Muniapal oflicets, contrictors and others are

requested to mention the CONTRACT RECORD in
correspondence with advertisers,

DIRFCY IMFORTEKS AND
DXAL 8RS IN

SCOTCH FIRE GLAY- g

1TITY

PURE, ASPHALT

OF VARIQUS BRANDS

ROADWAYS, DRAIN AND WAT
SIDEWALKS, PIPES,

Double Strength for rauls
way culverts, ete.

Sewer Bottoms or Incert Rlocka, Cement,

Note -tinhy pute SCOTCH unglazed l‘ive_tlay
Linings w il te hept in stock $ avy other quality is
worthless for reasting heat  Correspondence invited,
Quotations promptly furnished.

Otfice: 31 Wellington St., Montreal.

Drummond MeCall Pipe Foundry Gompany,

MONTREAL

MASUFACTIURERS OF

CAST |RoN WATER AND (GAS PIPES

WORKs : LachiNg, QUE PRICES ON APPLICATION,
HAMILTON and TORONTO SEWER PIPE CO.

- FOIR —

SEWERS,

CULYERTS,

AND

WATER PIPES,

INVERTS
For Brick Sewers

TOCSCAINER, Worite for Disonnt,
Hran OFFICE aND Factory, HAMILTON, CANADA.

EUREKA GONGRETE SIDEWALKS

FOR GBLLARS, FLOORS, STABLES, ETC.

A. GARDNER & €0., - RooM D, YONGE STREET ARCADE, TUROKTO.

TELEPIIONE 2147,

Canadian Bridge & Iron Co.

MONTRERL,

] Pleased to furnish estimates.

Architectural lronwork a Speaalty.
THE dJ. C. EDWARDS

Vitrified Terra Metallic Pawving Brick
—— FOR e

STaBLk, Coacn Housk, Bullkk Housk, BREWERY FLOORS AND YARDS,
Also all places of heavy and light wmffic,

Factories, Cellars, Stable and
Coach-house floors.
On concrete base or on wooden tloonng,
ALSO ROOFS. Estimates furnished.

" et

The ot o Sidewalks & §treec Grosslngs

PROST-PROOF, WATER-IPROOF, TIME-PROO.
AGENT FOR CANADA,

JORN 3. CUTHBERTSON, s e . ot



