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ROYAL SANITARY INSTITUTE

LIBRARY REGULATIONS

|. Books may be borrowed by Fellows, Members and Associ-
ates ]“H'JHHH Or h\ a ;mamnw: ;ﬂruil][tn a written order
The person to whom books are delivered shall sign a I"L_LLl]H.
for them in a book |]'II:H.JL11|] for that purpose,

2. Books may be sent through the post, or by some equivalent

means of carriage, upon a written order. ‘\I] t]mr"n s of carriage
to the Institute shall be defrayed by the lm:]uml_t,

3. A borrower may not have more than three volumes in his
possession at one time.

4. A borrower will be considered liable for the value of any
book lost or damaged while on loan to him, and if it be a separate
volume, for the value of the whole work rendered imperfect.

Marking or writing in the volumes is not permitted, and
borrowers are requested to call attention to damage of this
character.

0. Books may be retained for 28 days. Periodicals may be
retained for 14 days. Applications for extension of the loan
period must be made in writing before its expiry. No book
may be kept longer than 3 months.

New books will not be lent until after the expiration of one
month from the date of their having been received by the
Institute. The current number of a periodical may not be
borrowed.

. Borrowers retaining books longer than the time specified,
and neglecting to return them when demanded, forfeit the
right to borrow books until the volume or volumes be returned,
and for such further time as may be ordered.

Any borrower failing to comply with a request for the return
of a book shall be considered liable for the cost of replacing the
book, and the Council may, after giving due notice to him,
order the book to be replaced at his expense.

No volume may be reissued to the same borrower until at
least seven days have elapsed after its return, neither may it
be transferred h‘i. one borrower to another.

| Kingdom.

T

22101668325

LoNDON, S5.W.I.



HIGHEST AWARDS.

CHICACO EXHIBITION.

ALBION CLAY C0.. Ltd..
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Chief London Ofiice:

18 NEW BRIDGE STREET, E.C.

TELEFHONE 2958,

“ SEWERAGE, LONDON."

Telegrams—



"THE LEADER,

THE LATEST IMPROVED

(Patent No. 11, 685)

Pull and Let Go

CAST -IRON SYPHON
-WASTE PREVENTER.
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Passed by the LLondon and Provincial
Water Companies.

The Cheapest offered to the Trade. ASK FOR PRICE,

Manufacturers of every description of Sanitary
Brass Fittings.

FALGON BRASS WGRng L ' HﬂLLﬁ:EAGSI{TFﬁ%Ei;IS, - 3




BROAD & CO.,
Sanitary Specialists, Brickmakers & Merchants.

Sole Patentees of White Enamelled Channel Bends,

&c., and Pioneers in the introduction of White

Enamelled Ware for the manufacture of Grease and
Gully Traps, Interceptors, &c.

CHANNEL INTERCEPTOR.

Fic. 3TB

This is one of the most generally approved Interceptors
designed by Broap & Co. Specious imitations being now
in the market, Architects, Sanitary Engineers and Builders
should see that INTERCEPTORs or other SPECIALITIES of
BroaDp & Co.’s design arestamped with the nameof the Firm.

General Cata ogue will be sent on apphcaimn

BROAD & CO.,

Sanifarp Speciatists,
Brickmakers, Lime, Cement and Tile IMerchants,
9 & 4 SOUTH WHARF, PADDINGTON,

And FINCHLEY ROAD, N.W. (L. & N. W. Ry).

COWLEY BRICKFIELDS & GRAVEL PITS, WEST DRAYTCN.
E



(f UPTIMUS 3 PHOTOCRAPHIC
APPARATUS
(BONA FIDE) MAKERS
:

CATALOGUE POST FREE.

|

“OPTIMUS " FILM CAMERA.

CARRIES 36 FiLwms.
Films do not need notching or otherwise preparing.

BRITISH JOURNAL OF PHOTOGRAPHY.

*“ Messrs. PERKEN, SoN & RAYMENT have perfected a hand
Camera to carry thirty-six films on celluloid, the important feature of
which is that the films will be used as supplied by the manufacturers—
z.e., without any notching or interference with the films. The outside
of the instrument mecasures g3 x 5} x 5§ inches. We have had sub-
mitted a sample for examination, and we find that by moving a lever it
acts automatically without a hitch. It takes plates as well as films—a
fewer number of the former, of course. The movement of the one
lever releases the exposed films, and sets the next one ready for
exposure. The mechanism is exceedingly simple, and not likely to get
out of order. We predict great popularity for the new Camera.”

Price, including Extra Rapid Euryscope, mounted in
Aluminium, with Iris Diaphragm .. £12 12 0

Catalogue of Apparatus POST FREE.

PERKEN, SON & RAYMENT,
e s LONDDN, EG.



OPTIMUS” "
wowros MAKERS,

CATALOGUE POST FREE.

RAYMENTS
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PATENT
ANGLE B

EXTRA-LONG FOCUS CAMERA.

British Jowrnal of Pholography says :—‘ The present Model
Rayment Camera is among the very lightest of actually rigid
Cameras offered to the public. . . . There is no curtailment
of view when lenses of short focus and wide angular aperture are in
use.”

Amatewr Photographer says:—*‘1 should strongly recommend
Rayment’s Camera. It is light, compact, very rigid, and extends
to about double the usual focus.”™

Price, including 3 Double Dark Slides, ““Optimus’’ Rapid Rectilinear
Lens, Instantaneous Shutter, Tripod, Waterproof Case, complete,

Giving Pictures of the following sizes in inches :

64x4% | 83«6} | 1ox8 12 X 10

4% % 3% 4 3« 64
219 | £15 | £20 | £25

£10

PERKEN, SON & RAYMENT,
oo wrron sumey, wo | ONDON, E.C.

15X 12

£30




EASTWOOD & Co.,

LIMITED,

BELVEDERE ROAD, LAMBETH.

- i—

STONEWARE PIPES, made from PURE
Stoneware Clays, all sizes.

W

Sanifarp Goods of aff Binds,

o <

VITREOUS ENGINEERING BRICKS
FOR SANITARY WORKS.

WATER AND ACID PROOF.

BUILDING MATERIALS of ALL DESCRIPTION,

DEPOTS.

BELVEDERE Rp., LamBeTH. | TEDDINGTON.
CanaL Bripce, OLp KenT | LEa Bripgg, Up. CLAPTON.

Roap, Turr's WHARF, WoOLWICH.
Lot's Roap, CHELSEA. ILForRD BRIDGE, ILFORD.
KENSALWHARF, HARROWRD. | EaAsT HAM Sipings, East
HicH STREET, MORTLAKE. HAM.

BrLACKHORSE LN., RICHMOND. | PHENIX WHARF, GREENWICH.



Crystal Palace Firework Manufactory,

SOUTH NORWOOD,
Telegraphic Address—- L OND ON, S_., E.

“ FIREWORKS, LONDON."

. ———
C. T. BROCK & Co.’s Unrivalled Drain-=Testers, as
supplied to the County and Town Councils, Local
Boards, Vestries, Engineers, Architects, Surveyors,
Builders, &c.

A few of the Special Merits which render these Drain-Testers
superior to all others :—
The smoke is of a brilliant Yellow, and being emitted in great
volume is readily visible. It is also very pungent, thercby
adding the advantage of odour to that of visibility.

[t leaves a bright Yellow deposit wherever it percolates, thereby
enabling leakage to pe traced by sight and smell, even
should the smoke have disappeared during the possible
absence of the Inspector at some other spot.

The original Drain-Testers, emitting Black Smoke, can also be
supplied at 3d. per dozen less to those who prefer them.
They give a very dense black smoke, and the duration of

burning is longer.

The cases are damp-proof, enabling the goods to be stored for
years in outbuildings without deterioration.

The article is not classed as an Explosive, and can

therefore be forwarded at the shoriest notice to all

parts of the Country, and by any means of Goods
conveyarnce

Price (Yellow Smoke), 4/9 per doz., carriage free in London.
Carriage Free
= i TR to all parts of England.

. S 8/0 ,, doz. - " =
(Black Smoke), 4/6 ,, doz., carriage free in London.

L3 ]

" Carriage Free
" i 450, gross % to all parts of England.
¥ B 5lllrg - ] (101' 12 b L

SPECIAL LOW QUOTATIONS for CONSIDERABLE QUANTITIES



"SUNRAY" comviisna
STOVES.

GAS OR OIL.

Require no Flue.

NO SMOKE OR SMELL.

RADIANT anp
DOWNWARD
Heat.

HANDSOME & DURABLE.

In Four Sizes

FOR

Warming - -

il = Rooms, &c.,
= | : _r _I:I-I-..! i _' ! ---:' _1. FROM

1oft. to 3oft. Square.

= PRICE LISTS FREE.
Hiaugtan'’s Patent Seyser 6o, €,
51 Queen Victoria Street, E.C.; and 56 Bothwell Street, GLASGOW

Geyser Factory:—HOLYWELL ROW, FINSBURY, LONDON, E.C.




HOT WATER SUPPLY.

e

AUGHANS
UGHA! GEYSER

GAS orOIL

(COLD WATER[I7

SAFE! SIMPLE! DURABLE! ECONOMICAL'
Established 20 Years. Over 12,000 in use. Six Medals.

The only GENUINE * Geyser.”  Specifyy MAUGHAN'S PATENT.

MAUGHAN'S PATENT GEYSER Co., L1D.,

51 Queen Yictoria Street, E.C.:; and 56 Bothwell Street, GLASGOW,

Geyser Factory: HOLYWELL ROW, FINSBURY, LONDON, E.C.

EATH MAHERS.



Established 1790. Telegrams: ‘“*ROWLEY, SWADLINCOTE."

.WOODWARD & ROWLEY,
SWADLINCOTE,

Near» BU RTQH-OH-TRENT, ENGLAND.

‘hlnum TURERS OF

Combination
Wash-Down
Pedestal
Closets.

SPECIALTIES IN
Closets, Traps,
[Lavatories, Urinals,
Sinks,

““Wash-Out,” No. 234. And other Sanitary Fittings.

MANUFACTURERS OF THE |H||\|l|ﬁl|]\l|'||II|||||||||1”|1|1P .
“Wash-Out”

Patent
Closets.

See that the Registered
Trale Mark, “ WASH-
OUT,” s printed tnmside
the DBasin. None are - L

genuine without this. “Wash DDW”’” NO 1666.

THREE AWARDS AT THE lNTERNﬂTiUNﬂL MEDIEAL SANITARY
E}(H[BIT[{}H SUUTH KENSINGTUH 1892.

MAKERS OF A LARGE VARIE'{Y OF PEDESTAL CLOSETS.

Price Lists and Full Particulars on Application.




VAL DE TRAVERS
COMPRESSED ROCK,

As laid by this Company in Cheapside in the
year I870, and continuously since then in
the most important streets in London
and the Provinces,

Is the pure Natural Rock of the Val de Travers, and forms
the cheapest, most durable and sanitary roadways.

VAL DE TRAVERS MASTIC ASPHALTE IS SPECIALLY ADAPTED FOR

Stables, Granaries, Brewhouses, Malt Floors,
Roofings, Railway Platforms, Basements, Barns,

Coach Houscs, Cow Houses, Drying Sheds, Docks,
Aqueducts, Wareliouse Floors, Wharfs, Aquaria,
Tennis Courts, Tanks, Reservoirs, Laundries, &c.

Slaughter Houses, Lavatories,

It is FIRE-PROOF (as proved by the City Engineer),
DAMP-PROOF, and VERMIN-PROOF, and unaffected by
any Climate.

MEDALS AWARDED :
VIENNA, 1873 and 1880; BRUSSELS, 1876 ;
PHILADELPHIA, 1876; PARIS, 1878 ;
BERLIN, 1883; AMSTERDAM, 1883
LONDON, 1884.

All information sent Post Free on application to the

Val de Travers Asphalte Paving Co.,

LIMITED,

{4 to 16 PALMERSTON BUILDINGS, OLD BROAD STREET,
LONDON, E.C.



DRAIN TESTING.

THE * RAPID”» DRAIN TES’I‘ER

INSTANTANEOUS and
SELF-ACTING.

1.
ng ]x,:r._;_:_

ument.
I'ape Ejecting Chemical,

b el

]1i'l|ll'.':l' Attac
Brass ( 'm]]]:

E Cord Holder.

F
G
H

Llastic Eubber Band.

Syecial Chemical.

B Glass Tube.
C Waooden Case.

A
D

Mo. 1.—FULL SIZE. Mo. 2.—Section showing dis-
Shown ready for use. charge of Tester in Drain.

DIRECTIONS FOR USE.—Hold the Cord E ; place the Tester
in a W.C. pan ; flush it into drain with a pail of waler, when 1t will at
once discharge itself, as shown in Fig. 2.

Prices: 1s. each, 9s, per doz, “Special Price for 1 Gross Lots.
IMPROVED DRAIN PLUGS, WITH CUN- METnL BOLTS

FOR APPLYINC THE “* WATER " TESTS T0
DRAINS AND SOIL PIPES.

Thew are casily adiwsted, 8alt, and porfabl
. L -."|| ? ad ¥ _|'I

PRICES.

Eing each.
IHI:'
8in, drmin .. 7s.
lill_ b e B
tin, T
9in. . as 18s,
1 2ith. Sl
J-rf“l-. .k = I
Drain Plug, ready to be Section of Drain Plugshown
inserted in Drain Pipe. in Drain Pipe.

BANNER SANITATION Co., 24 Craven St., Charing Cross, W.C,



Banner's Patent Exhaust Ventllators,

FOR PRIVATE & PUBLIC BUILDINGS.
Gold Medal, Health Exhibition, 1884.

No. 33 D.—ROOF VENTILATOR.

INTERNAL BASE

DIMENSIONS. OUTLET. OUTSIDE. | PRICER.
No. 33 C. Turret Ventilator 6in. | 10in, £2 2
% o B Oin. | 14in, 3 10

i s - 12in. 18in, 5 10F.
s 2 . 18in. | 271in. | 10 0
No. 33 D. Roof Ventilator | 7in.x 5in. | 1lin. X 9in. | 2 2
& o ¥ 10in. x 7in. | 15in. x 12in. | 3 10
3 5 g 14in. ¥ 8in. | 20in. x 14in. | 5 10
20in. x 14in. | 29in. x 23in. | 10 0

Ioco oo o oo

BANNER SANITATION 00., 24 Craven Street

CHARING CROSS, LONDON, W.C.

—
ot



“Eclipse " Patent Drain-Teser.

This is the ONLY SMOKE GENERATOR, of any descrip-
tion whatsoever, which supplies a positive test to Drains.

I' consicts of a double-action Bellow covered with specially-prepared leather, and,

a copper cylinder or vessel with an outer casing, which latter is filled with water.

In this casing a cover or float is placed, which rises and falls with the action ol

the bellows. The hose must be connected to the drain or pipe to be tested, and al

openings, such as ventilating pipes, plugged. A few strokes of the bellows will raise

the float, and if it remains stationary the drain will prove tight. I the float falls o
leak exists, and may be traced by using the Smoke-'T'est.

A great advantage in using these Machines is that the operator can ascertain

whether the drain is ight or not, without leaving the apparatus. This apparatus is

invaluable to Plumbers, Builders, Inspectors of Nuisances, Sanitary Inspectors, &c.

PRICES.

Machine & Tube (V=r98™), 84/-  Deal Painted Case, 10/-

FPlugs extra, as under.

IMPROVED EXPAKDING PLUCS FOR DRAIN TESTINC.

Made in four sels, as under:

Size A.—3in., with extra Rubber Rings for 3tin. and 4in. .. . . .. 7/o
v Ba—adln, ,, n T Ring ,, 5in. : N .. 1gfb
, C.—Ein., - T i = . BAin. ke ; - i . 12/
y Lh—qgin. .. 17/t

Iran Key for screwing up Fly Nut, each, 3/o
Frass Unions for connecting Kubber Tube of Smoke Ma hine to Plugs, each, 3/o

BURN BROTHERS,

Patentees and Manufacturers of First-Class Sanitary Fittings,
Water-Closets, Lavatories, Baths, Urinals, Cast-lron * Gas-
Tight” House Drainage Fittings, &c.

LONDON : 23 and 24 CHARING CROSS, S.W.
EDINBURGH : 71 HANOVER STREET, and 20 THISTLE ST.




PATENT GDNTIHUDUS FENGE.
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WRITE FOR PRICE LISTS.
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'BAYLISS, JONES & BAYLISS'

SHEEP AND

: . CATTLE HURDLES

WIRE FENCING,
thPatent“Natmnal” Stealswn{lards&{‘.hps

Threading of Wire through Standards and Digging of
Hn:::h,u avolded.

UHGL-I-M.BABLE RAILING & HURDLES
All11101 -]_aH,u-ulUJ_-l 110,
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Can be fixed clus=- up to Purchasar's boundary.

FIELD CATE. No. 63. ORNAMENTAL GARDEN

2 | HURDLES.
2R

SUPERIOR
JET VARNISH.

"Papnjou] HSe)

From 15, 3. 1:f:r_;;lztll-:}|:,
Carriafre Paicl,

']'n':'EE CUARDS.
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VIGTURIA WORKS, W{ILVERHAMPTDN

LoHpon OFFICES AMD SHOW H-::-u:m: 139 & 141 CANNON STREET, E.C.

LOW PRICES.
‘1344 S1SI

£ 5}
¢ 3|

x |
OF EVERY DESCRIPTION.




Wopal Letters Patent.

By Fer Majesty’s i‘&é 157

THE “ ASPHYXIATOR.”

Thousands in use. Registered Trade Mark, No. 36,872.

The War
Depariment
el the
Lords .1"-‘_.""- the
= Adwmirally.

{Tneder the f'.cl.rl-'mrrr.;;c
ﬂf H.N.fr. the
Prince of Vales,

-

CERTIFICATE OF MERIT (ONLY AWARD) SANITARY EXHIBITION, DUBLIN, 1884.
CERTIFICATE OF MERIT SANITARY EXBHIBITION, BRICHTON, 1890.
CERTIFICATE OF MERIT SANITARY EXHIBITION, NOTTINGHAM, 1892.

FOR APPLYING THE SMOKE TEST TO DRAINS, FOR DISINFECTING
PURPOSES, FOR THE DESTRUCTION OF VERMIN IN HOLES.

The * AspHYXIATOR " is universally acknowledged to be the only reliable machine
by which the smoke-test can be applied to draius. It is used by Sanitary Authorities,
Sanitary Associations, Unions. Medical Officars of Health, Architects, Plumbers and
Builders throughout the United Kinzdom and abroad. The ' ASPHYXIATOR " is also
applicable for disinfecting purposes.

TESTIMONIALS.

66 & 63, CHesTNUT ROAD, ToTTENHAM, N.,
Dear Sirs. April 14th, 1893.
We have pleasure in informing you that the " AspHYXIATOR'" you sent bas
proved a most effective drain-testing machine, and having had it in use now some
ears, we consider it thoroughly reliable and far superior to rockets. It has also the

advantage of being very easy to work. Yours truly,
(Signed) HENRY KNIGHT & SON.

SANITARY INSPECTOR'S OFrice, Town HaLt, GRIMSEY,
Gentlemen, April z1st, 1803,

I have much pleasure in testifying to the efficiency of the * ASPHYXIATOR
or us in our Sanitary Department here. It is certainly the bes
and from my personal experience of the use of the machine
anitary Authorities as a reliable method of testing

Faithfully yours,
(Signed) HENRY F. AMOODY, Assoc. San. Inst., Sanitary Insy ecto

supplied by you |
drain-tester extant,
strongly recommend it to S
drainage.

Descriptive Circular, with Testimonials, Price List of Machines, Fumigating
Materials, and full instructions for use, Post Free on application to the
Manufacturers,

JOHEN WATTS & €0., BROAD WEIR WORKS, BRISTOL

Telegraphic Address: " ASPHYXIATOR, Bristol.”
CavTion.—In consequence of spurious imitations by unprincipled firms, Duves
should observe thal every genuine Machine bears our Negistered Trade AMarl

“ASPFHYXIATOR.

ACENTS WANTED FOR THE UNITED STATES, CANADA, AND PRINCIPAL CITIES IN EURDPE.




Lavat ory e dtands.

REGISTERED DESIGNS.

IN ALL SIZES, SHA.PES, AND STYLES.
CHEAPEST and BEST made.

THE LACONIA”

SANITARY STAND is specified by Architects and Measurers.

131

Specimens on view at the Warehouses of the leading Metal
Merchants in Glasgow, Edinburgh, Dundee and London.

Ask to see the ‘* LACONIA.”

JONES & CAMPBELL, LARBERT.




THE ‘“‘RELIABLE?”

DRAIN 0% PIPE STOPPER.

TH E THE
ESSENCE ESSENCE
OF OF
SIMPLICITY SIMPLICITY
AND AND
PERFECTION. PERFECTION.

Kig. 1.
Fig. 1 shows an elevation of the ¢ Reliable ” Plug.
. 2 represents the Plug inside a Drain Pipe,

Fig. 2. Fig. 3.
Fig. 3 shows the Plug with Capstan Handle removed.
Fig. 4 is the section of the Plug inside a Drain Pipe.

A is Capstan

PRICES.
: Handle.
4in. 66
6in. 106 _B.tlw double
Qin. 15/- ii;L}inztl plate car-
: rying the rubber
12 in. 25/- '

flange C. ~

) Fig. 4.

This Plug will te found very useful for testing Cast-Iron Pipes
and  stopping Gas Mains under repair. The Capstan Handle is
now supplied with a screw cap, so that a tube can be attached to it
for smoke test, also to allow water to escape.

MILTON SYER,
HANOVER WORKS, PECKHAM, LONDON, S.E.




Crystal Palace Firework Manufactory,

SOUTH NORWOOD, LONDON, S.E.

Telegraphic Address: ‘' FIREWORKS, LONDON.”

€ F. Brock & €5 Drain Sesters,

as supplied to County and Town Councils, Local Boards,
Vestries, Engineers, Architects, Surveyors, Builders, &c.,
in all parts of the Empire.

For Special Advantages over all other Drain Testers see full-page
Advertisement,

Price (Yellow Smoke), 4/9 per doz., carriage free in London.
Carriage Free

to all parts of England.

L} L} 1y E,l'rD 17 [-]1:"'"" 1 LR 17

,» (Black Smoke), 4/6 ,, doz., carriage free in London.

- Carriage Free
o is i =Dy i“m“} to all parts of England.

5|'Ilg 'y doz, 1 11 '

1 ¥ e

480 ,, gmss}

22 33 ¥

W DRAIN TESTERS.

UNRIVALLED FOR EFFICIENCY AND PORTABILITY.

The Simplest, Cheapest, and most
Effactive test : burns a consider-
able time, and emits a dense
volume of Smoke with
% pungent smell, so that
there is a double

All the principal Sanitary
Authorities use them, finding
them by far the most reliable
test ;: of

James Pain & Sons,
9 ST. MARY AXE, LONDON, E.C.,
And 121 WALWORTH ROAD, S.E.

A2



JONES' PATENT DRAIN STOPPERS

(Air Bag and Screw Expanding).

Awarded 11 Gold Medals, also 2 Certificates of Merit, from
THE SANITARY INSTITUTE.

These Stoppers are in such general use with all the leading
firms who touch Sanitary matters, with the majority
of the Vestries, Local and District Boards throughout the
Kingdom, with the War Office Authorities at Home and
Abroad, &c., that they require no comment.

b R e A B R e S R T

JONES®

= = PATENT

_ PIPE STOPPER. |&
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FOR FULL TABTICULARS, AVPPLY TO

JOHN JONES,
Patentee and Jdanufacturer of Sanitary Specialties,
orrice: 40 SYDNEY ST., CHELSEA, LONDON, S.W.



CROSTA’S PATENT

SURFACE WATER GULLY.

Supplied to Corporations in all parts of the Kingdom.

f'.|.
.
|

= 23

Front Ele-.ra..tiun Eectiun.. End Elem.t.iun“én.:ctian.
ADVANTAGES.

Self-contained.  Speedily and cheaply fixed without impeding traffic.
No brickwork required. Can be used immediately alter iixing.
Capacity not limited ; can be made any size to suit circumstances.
Made sufficiently strong to withstand the heaviest traffic.

Effectually prevents admission of road detrifus into the sewers.

Small area of water exposed to atmosphere.

Complete trap, whereby, even when body of gully is empty, noxiois
gases [rom drains are effectually sealed.

Second trap completely protected from being silied up,

Easy access to drains by means of removable plug.

Drains can be cleared of obstructions by flushing through plug hole.

Frame and grate can be renewed without disturbing body of gully.

No joints below water line; trap cannot gel destroyed by leakage or
evaporation.

Being made of impermeable materials, it cannot become foul by
absorbing offensive matter, therefore will not give off dangerous
exhalations during long dry seasons.

Effective preventive against cholera, fevers, diphtheria and other
zymotic diseases so frequently contracted from defective gullies.
Ultimate cost {with all its special advantages) is less than any other

gully of similar capacity.

e ——

Prices, HNlustrated Lists, and full Particulars from

THE PATENT GULLY CO., Ltd,,
ST. PETER'S CHURCH WALK, NOTTINGHAM.
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HIS 152 JL]mlnh Smoke Machine for testing Drains,
Soil Pipes, &c.

It consists of a Double-Action Bellows covered with
specially prepared Leather, and a Copper Cylinder or Vessel
with an outer casing, ‘ﬂ-']‘lit']! latter 1s filled with water. In
this casing a Cover or Float is placed, which rises and falls
with the action of the Bellows.

The Hose must be connected to the Drain or Pipe to
be tested, and all openings, %un"h as Ve mi!.ri]w Pipes,
plugged. A few strokes of the Bellows will raise the Float,
and if it remains stationary the Drain will be proved 1%_;!11.
If the Float falls a leak exists, and may be traced by using
the Smoke Test, Paraffin, Peppermint, &c.

A great advantage in using these Machines is that the
operator can ascertain whether the Drain is tight or not
without leaving the Apparatus.

Drain-Cleansing Rods and Fittings.

PRICE LIST ON APPLICATION.,.

BAXENDALE & C . MILLER ST., MANCHESTER,

AnD HanovER ST., EDINEURGH.
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TaE “ (CarsTaN? CLOSET.

Patentees and Manufacturers of

SANITARY EARTHENWARE CLOSET BASIN,
TRAPS, LAVATORIES, URINALS, &,

Sole Makers of the Patent Capstan Closet, having

Oval Basins with vertical back, adjustable at any

angle, with Trap, forming complete Pedestal Closet
when fixed.

Illsstrated Lists free on application,

SWADLINCOTE POTTERIES, near Burton-on-Trent.
London Address: 76 FINSBURY PAVEMENT.

Televrams : “ SHARPE, SWADLINCOTE.”
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PREFACE.

The special object of this little work, which is
prepared from articles which have already ap-
peared in Tur SurvevyorR AND MUNICIPAL AND
Couxry ExciNger, 1s not so much to set forth
original matter, but rather to bring together in
a condensed and handy form, chiefly for the
use of students, the main points connected with
the construction, examination and testing of drain-
age works.

With this 1 wiew, and as illustrations of
constructional details are much more readily
understood than long written descriptions, 1
have specially prepaved the drawings necessary
to illustrate the subject somewhat fully.

The ountline diagrams of sewers ave intended
to give at a glance the proportional earrying
capacity, and easy wmeans of calculating the
sectional area, hydraulic mean depth, &ec., of
the three forms of sewers (circular, ege-shaped
and ovoid) under various conditions—full, half

tull, &e.



The work has been made more complete by
the addition of much useful matter at the end—
viz., Hydraulic Notes, a Synopsis of the Local
Government DBye-Laws as to Drainage, &ec., of
New Buildings, and the Sections of the Public
Health Act, 1875, which relate specially to sewer-
ace and drainage.

It is therefore hoped that it may also prove
to be a handy little book for the use of the
young architect or engineer, who has to design,
and the builder, who now has to execute, the
drainage of his buildings under the closest super-
vision and in strict accordance with the wmost
modern prineiples, as has been my endeavour
herein to briefly explain.

Winniam H. MAXWELL.

Towsx HALL, LeEvron, L.
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ORAINAGE WORKS AND SANITARY FITTINGS.

CHAPTER 1.
GENERAL REMARKS.

Sewage Removal and Disposal—Water-Carriage System—
Conservative System—Necessity of Careful Supervision to
ensure Good Work—Legal Definition of * Drain,” “Sewer "
—FEssential Points for Good House Drains—Common De-
fects in House Drains.

Althongh this little work has been written more
particularly for the use of the student, yet 1t is
hoped that it may be of interest and utility to all
connected with, or interested in, sanitary engineer-
ing work.

The sanitary excellence of any district depends
mainly upon the complete and speedy “removal ” and
“disposal 7 of all waste and excrementitious matters
from among 1ts population. This important work
may be most conveniently considered under three
headings, namely :—

(1) House drainage } R .

(2) Sewerage (¢.e., a system of sewers) R

(3) Sewage disposal
the first of which (“removal ) forms the subject of
our present consideration.

The business of the “removal of excreta” is
carried out on one of two systems—either on the
" conservative system” or on the “water-carriage
system.”

The “ conservative system ” in its various forms
(e.g., cesspool, midden, dry earth, and pail) having
proved itself quite unsuitable for use in large

B
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centres of population, is now rapidly giving place
to the “ water-carriage system.” As an instance of
this, it may be mentioned that Manchester was
originally a privy and midden town. and m 1871
the pail-closet was adopted, but now it 1s heing
converted into a water-closet town.

In any arterial system of drainage, however, 1t 1s
of the greatest importance that all house drains
and sewers be well constructed, of sonnd material,
well ventilated and flushed, and that the sewage at
the outfall be disposed of in the best possible way.

All drainage works require very caretul considera-
tion, and to guard against inferior workmanship
close supervision and testing is mecessary, for on
the efficiency of this work depends to a large extent
the health of the community. Persons living in in-
sanitary houses are especially liable to such diseases
as typhoid, &ec.: their standard of vitahty s
oradually lowered, and thus they become more and
more susceptible to any of the very numerous
maladies afflicting mankind.

A “drain” legally means any drain of, and used
for the drainage of, one building only or premises
within the same curtilage.

A “sewer” is a drain receiving the drainage of
two or more buildings (see Public Health Act, 1875,
sec. 4: also Public Health Act [Amendment] Act.
1890, sec. 19).

Yome of the most essential points for a good
system of house drains are as follows:—

1. The house drain should Dbe constrncted with
such fall, even gradient and smooth bhore, that all
sewage may be rapidly carried away to a common
“outfall.”

2. Tt should be constrncted of sowid materials
and workmanship, and should be able to stand the
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hydraulie test when complete, so that under no cir-
cumstances could drain air or sewage leak there-
from.

3. House drains should be properly intercepted
from the public sewer, so that no sewer air may
pass into the house drain,

4. That there be thorough ventilation in every
part of the house drainage system is also most im-
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portant, and this should be carried out so as to give
rise to no nuisance under any circumstances of wind
or temperature.

In house drainage work some of the most
common defects met with are briefly these :—

1. Old, defective, square brick drains, instead of
suitable-size stoneware salt-glazed pipes.

B2
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2. A very common fault is that drains are often
constrneted much too large for the work they are
likely to be called on to perform, therefore they
very rarvely get a thorough flushing.

9 Insufficient fall; bad and uneven gradient;
pipes laid on unfirm ground with very defective
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joints (perhaps only of clay or mortar, instead of

cement ), the earth all round soon becoming sodden

with soakage from the defects.
4. Drains are frequently found laid in a most un-
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desirable winding course, instead of in straight
lines, and often connect directly into a large cess-
pool or sewer without an inturceptiug trap, and
totally unventilated (except through defects).

5. From these bad drains rats generally burrow
their way through the floors and into the houses,
thus making direct communication, and thereby

Fia. 3.

ventilating the sewers into the house (see Figs. 1,
2 and 3).

6. Bath wastes, lavatory wastes, and overflow
pipes, are more frequently than not (especially in
old buildings) found to communicate directly with
the drains, thus actually “laying on” sewer air to
the nnfortunate inmates.

7. Butt joints (Fig. 3), no socket to pipes, and the
square connection of branches to the main, are also
defects often met with,



§

CHAPTER 1L

MATERIALS FOR DRAINAGE WORKS.
Lime, Cement, Mortar, Concrete, Proportions of—Brick

Drains and their Various Forms: Square, Cireular, Ovoid

and Bzg-Shaped—Stoneware Pipes: The Essentials of a

good sound Pipe and Unsuitability of Earthenware Pipes

__Cast-Iron Pipes: Treatment to Prevent Rust.

Lime, Cement, and Mortar.—Mortar for drainage
works should in all cases be capable of setting in
water. Portland cement and blue lias lime make good
hydraulic mortar., The proportions of cement, or of
lime to sand, should not exceed 2% of clean sharp
sand to 1 by measure of ground Portland cement
or lias lime. These should be thoroughly mixed
together, but too much water in mixing is to be
avoided.

Portland Cement is made from an argillo-calcareous
deposit which is caleined at a high temperature and
afterwards ground to a fine powder. Good cement
should be finely ground, weigh not less than 1121b.
per striked bushel, and be of a grey or greenish-grey
colour. It should set perfectly hard under water in
seven days, and should then be capable of bearing a
tensile strain of about 5001b. on a cross section of
11 square inches. The longer Portland cement is 1n
setting the stronger will it be, and, if kept dry, it
improves by age. No cement which has once com-
menced to set should be re-used.

(foncrete—Conerete should be made with Portland
cement, with blue lias or other equally good hydraulic
lime, and be gauged in the proportion of 1 part by
measure of cement to 6 parts by measure of gravel
and sand. The whole—cement (or lime), gravel and
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sand—should be thoroughly mixed by being twice
turned over in a dry state on a clean timber stage,
and then be wetted by sprinkling with water before
being placed in the work. In making mortar and
concrete it is of great importance to use clean
materials: the water used should also be fresh and
clean. Concrete which has become set should not
be re-used except as ballast; and any set surface
should be thoronuhly cleaned and wetted before an
additional layer is put on, so as to secure perfect
coheston.

Brick Draius were very common a few years ago,
but are now being speedily abolished. A great
objection to their use is the want of smoothness of
bore, aggravated by the uneven decay of the bricks.
With brick drains there is always considerable leak-
age passing off into the surrounding subsoil, and
oftentimes the sewage remains stagnated and de-
composed in the drains, giving off injurious gases.
I have met with brick and stone drains so leaky as
not to require any ‘“‘outfall”! These drains are
variously shaped, but I think the worst form of all
is the square one, the sides of which are nusunally of
brick and the top and bottom of flat stones. The
hest forms of brick drains are “ ecircular,” “ovoid,”
and “egg-shaped,” of which the last is the most
modern and the best, there being less friction on the
flowing sewage in this case. As brick drains are
very perishable, the bricks in time crumbling away
and thus cansing leakage, bricks for this purpose
should be of the hardest and most durable kind ;
and the joints, being very numerous, require to be
set in good hydraulic cement. The mvert, or lower
portion of a sewer, should be formed either with
specially-made stoneware invert blocks, cement con-
crete, or of Staffordshire blue bricks. For circular
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and egg-shaped sewers the bricks should be specially
monlded to suit the radius lines the beds must take
in the work. All bricks should be hard, well burnt,
sound, well shapen, of uniform size, should pive a
metallic ring when struck together, and be free from
fire cracks, lumps of lime, or other imperfections.
In brickwork no broken bricks, bats (except as
closers) or place bricks shounld be allowed. Good
bricks should not absorb more than one-sixth of their
weight of water. All bricks should be thoronghly
wetted before use.

Stoneware Pipes—A house drain should be con-
structed of stoneware pipes, salt glazed, perfectly
smooth inside, of true cirenlar section and thickness
of material, siraight in the direction of them leneth,
with whole sockets of proper depth, and free from
any cracks, blisters, sand holes, or other defects.
These pipes properly laid on a 6-in. bed of concrete.
well jointed in Portland cement, and surrounded
with Gin. of concrete if the drain must unavoidably
pass under a house, will fulfil all the reguire-
ments of a good and efficient drain. Stoneware
pipes up to 18 in. diameter are the most suitable for
sewers and drains, but above this size brick sewers
become the best and cheapest. Pipes of 12 1in. in
diameter or ereater should be at least one-twelfth
their diameter in thickness.

Few earthenwvare pipes stand the necessary heal
for thorough vitrification and yet retain their shape
and the internal bore is not so smooth as that of the
stoneware pipe. This is important, as all drains
should be self-cleansing ; earthenware pipes are
therefore not desirable for drainage work.

('ast-Tron Pipe Drains ave now often used insiead
of stoneware pipes. They should always be nsed
when the course of the drain is through made or
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unfirm ground, as they are more rigid, there are
fewer joints, and they can be made absolutely water-
ticht. In order to prevent them from rusting, all
iron pipes should receive some such treatment
as the “ Bower-Barft ” or Dr. Angus Smith's for the
prevention of oxidation. The inside of all cast-iron
pipes should be carefully examined before laying, to

227 7 2 7 T
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see that there are no projections. The pipes should
be jointed with molten lead well caulked into the
joint. When passing under houses they should be
fixed in a concrete or brick trench and covered with
iron gratings or flagstones. Sometimes they may
be fixed on basement walls, but in either case should
afford every convenience for inspection and repairs.
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CHAPTER III.

VARIOUS KINDS OF JOINTS IN
DRAIN PIPES.

Orlinary Spigot and Socket Joint —Stanford’s Patent Juint —
Doulton’s Self-Adjusiing Joint—Archer’s Patent Air and
Water Tieht Joint —Hassall’s Patent Safety-Jointed Pipes
—Patent Paragon Pip2a—Sykes’ Patent Serew Joint—
P.tent © Double Seal” Jointed Pipes (Tyndale’s Patent).
I'ig. 5 gives a section of the Ordinary Spigot and

Noeket Pipe, with cement jointing, with or without

tarred gasket. Pipes with extra-long sockets are
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made for use in wet ground. Clay joints should
under no eirenmstances be pm'mittml.
Fig. 6 is a section of Stanford’s Patent Joind,

STANFORDS

FiG. 6.
which is used in order to get a perfectly close joint
hetween the lengths of socket pipes. I'his is en-
sured by castimg upon the spigot and in the sockets
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of each pipe rings of a durable material (a mixture
of coal-tar, sulphur and ground pipes), which when
put together fit mechanically, so as to form a water-
tight joint without the aid of cement. In putting
such a joint together the spigot and the collar
should be ereased with Russian tallow and resin,
the pipe forced home by means of a lever acting on
a short board laid across the collar. In Stanford’s
joint the composition on the spigot is rounded, so as
to give the joint a little play and permit it to fit
closely should the pipes not be laid quite straight
or should they sag after laying.

N\

Doultow’s  Self - Adjust/ng Joint is shown 1n
Ihg. 7. It is a good form, and is of the same
type as Stanford’s. It is simple and very easy to
joint.  This joint is only supplied upon selected
pipes of the best stoneware. A modified form of
this joint is also manufactured - it consists in lining
the socket with compressible material, and thus
affording an elastie seating for the spigot.

Areher’s Patent Aiv and Water Tight Joint (Fig. 8)
is formed by an annular space between spigot and
socket, into which liquid cement is run by a hole in
the collar of the socket. A second hole in the
collar, close to that by which the cement is poured
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in, permits the escape of air driven out by the
cement., The pipes must, of course, be laid with
these holes npwan ds. A little clay smeared on the
enc of spigot or shoulde . of socket prevents the
liquid cement from flowing into the pipes.
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Hassall’s Patent "'\rHr if = Joirnted 1»’ es (Fig. U) can
be used with advantace. The joints may be 1]{_‘-1 ribed
as follows: Two bands of spec qal lr itnminouns
material are cast on to the spigot end of the _l”E”
about 1% in. apart, and corresponding rings ol the
same toueh mixtuwre e cast inside the pipe socket,
also about 11 in. apart. These two sets of rings, when
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the pipes are together form an annular space round
the whole joint of the pipe, which 1s filled, through
a hole provided for the purpose (), with liquid

Fra. 0.

cement. which travels completely round the pipe,
drivine before it any air, water, g1t or dirt, that 1s

T
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in the space. This also tests the joint, for should
there be any leakage it will appear during this
operation. When the cement has set this joint
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hermetically closes the pipes and prevents the pos-
Hill”ifi:‘f of any leakaze, and from its double hearing
lessens considerably the chances of any settlement™

Patent Paragon Pipes (Fir.10). —The sockets of the
patent Paragon pipes are made eccentric to the pipe.
so that when laid the spigot rests on the socket and
has a solid bearing thereon and cannot drop, thus
maintaining a true invert. The pipes are made in
three forms, varying in depth of socket,

Sykes' Patent Joint(Fig.11)ismadeby castingonthe

CEMENT
i COMPOSITION

SN

spigot and in the socket male and female threads to
form a screw joint. A sirong rim or collar is also
formed on the pipe. In jointing the pipes a fillet of
cement composition is put against the shoulder of the

* Boulnois’ ** Municipn! and Sanitary Engineers’ Haud-1o k.
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rim, and on screwing up is compressed between the
rim and end of the socket. By the great pres-
sure applied the superflous cement composition is
torced into the space left by the play or clearance
the thread, and thus forms an effectual seal which will
resist great pressure and makes a substantial and
d!)anluteh oas and water tight joint. The threads
ave so formed that during the process of screwing
thm have a certain *mumnt of play, which fuluuta

the adjustment of the joint and gives the ve-
11L111'LL1 flexibility without affecting the level of the
invert of the sewer. An 1m]m1t.:111t feature in the

|
DoOUBLE SEAL |

Fia. 12,

effectual making of this joint is the cement COMPOsi-
tion, which is said to possess advantages superior to
those of Portland cement, and is at the same time
equally durable and strong. It is mixed on the
umka, and applied to the ]lll}[‘*:. 1 a mastic state of
the consistency of glaziers’ putty. It is said to be
water and acid ]E_‘Siﬂtillf_l'", slightly elastic, and im-
perishable. The pipes, it is stated, have been sub-
jected to severe tests under the most trying condi-
tions, and stood a hydraulic pressure of 140 1b. on
the square inch, which equals a column of water
nearly 323 ft. high—a pressure mnever likely to
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operate in a sewer. They are manunfactured by the
Albion Clay Company, Limited, Blackfriars, 15.C.
The Patent ** Donble Seal” Jointed Pipes, Tyndale's
patent (Fig.12), arve manufactured by Mr. Jennings,
Stangate, London, of the best selected Dorsetshire
clay. The method of jointing is similar to that of
the * Stanford joint,” but the pipes have a deeper
and under-cut socket, so that after the pipes have
been laid and tested the additional security of a
fillet of cement may be added for the purpose of
ensuring a more perfect and permanent connection.
These pipes have been selected by her Majesty’s War
Department for re-drainage works at the Tower of
London and other Government works, and in 1891
were awarded the medal of the Sanitary Institute.
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CHAPTER 1V.
INTERCEPTING TRAPS.

Delinition of : * Mason's ™ or * Dipstone” Trap—The Drain
Siphon—The Croydon Trap—Buchan's Trap—Winser's
Trap—Sykes’ Patent Interceptor—The Proper Size of
Intercepting Traps—Flaps to Prevent Back Flow—Ball
Tide Valve.

Lutercepting Traps is the name given to those traps
used for disconnecting the house drain from the
main sewer. Some of the varions forms met with
nre—

The  Masons' " or “I?.:;r_,isfm.rr*f' _'.E'Truj_'.l (1"1:_3;‘. l:ij, which
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Fig. 13.
1s a device designed with the intention of trapping,
but 1s now quite out of date, its form being bad for
many obvious reasons. The “ dipstone ” (1) often
"l
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slips down, thus making the passage of foul anan

: . ] m— o . _I'_-.
! el -
L Y ""lw' =i ‘-:\

QR AT

DN
Fig. 14.

easy matter. The trap is by no means of a self-

cleansing form. and there is always a large collec-

)

Fic. 15.

tion of filth at the bottom, as in sketch (IMig. 13).
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The Drain Siphon (Fig. 14) or ranning trap is also a
very bad form of trap, thnu--h prefera ﬂu’ru the above.
[t 1s not self-cleansing, the flow of water through 1t
being very 5luwu‘hh- this results from ]humn* 1ts
I'I'l]E'L A on same IL'-JEI as ontlet B; there 5]1uuhl he
at least 3in. difference h-..uwceu these levels,
ovder to form a good cascade for keeping it elean.

A A

'::a.x.

A

¥
LA LA e

.I|. ,
é

Fig. 16.

The solids either stand at A till a subsequent flush
moves them forward or they work up into the com-
pariment (', or collect 1 the bottom of the trap.
This form of trap also holds far too much water
to be ]H"{}]lﬂl‘]‘f flushed.

The uuffuu Trap (Fig.15), though possessing more
good points than the last llL""}E_I*lF'.I{J'l]., still is not a form
to be recommended, as the inlet and ountlet are again

c2
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nearly on the same level. There 1s a large water
surface, X Y, which 1s t,‘:l‘)ju(:timmhh.*._ and the part ()
hecomes a collecting place for filth.

Buchan's Trap (Fig. 16) 18 a much 1mproved de-
sien. It has 31 difference between mlet and out-
let, thus forming an excellent cleansing cascade
action, which in all traps, as before stated, 18 an
essential detail. The surface of the water at 11" 1s
small, and the rapid flow through the trap breaks
up and drives hefore 1t all feecal and other matter.

Winser's Intercepting Trap is ome of the best

o

A

¥
#
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!

o
!

P
Ny

Fis. 17.

modern forms, and is especially adapted for a brick
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manhole. It has a 3-in. casecade action. In Fig. 17
at (' 1s a cleansing branch, fitted with a movable
cap < with Stanford joint, so that rods may be
passed down the drain toward the sewer.

The Sykes’ Patent Interceptor (Fig. 18) which is now
being introduced into the market has several very
trmul and original points about it. Besides pt)S‘:L‘a%Hl”
all the ﬂdmumu es of a good self-cleansing trap, it
gives ample means of access for the purposes of in-
spection and rodding the drain, and also provides a

counection for a sewer ventilator, which latier

SYHES PATENT INTERCEPTOR

! 'i.rn:u';l
e E LEmgw

Fic. 14.

point especially adapts it for use wherever the
plmmph, of nmlung each house ventilate the sewer
1s carried out. If, however, the “sewer-gas outlet ”

18 not used, it can be effectually closed with a screw
plug supplied with the trap. There is also a con-
nection for the fresh-air inlet to the house drain
provided near the inlet of the trap. The interceptor
is entively sealed up, so that no drain or sewer gases
e eseape into the manhole, thus rendering an
absolutely airtight manhole cover unnecessary, and
the nsual “open channel 7 is also dispensed with—
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two points which go to counteract the extra cost of
this form of interceptor. The method of fixing
and the sectional form of the interceptor may be
seen from the accompanying illustration. 1t 1s
fitted with Sykes’ patent screw joints (already re-
ferred to), and is manufactured by the Albion Clay
Company, New Bridge-street, 15.C.

The size of an tntercepting trap should be less
than that of the drain with which 1t 1s con-
nected. It is a common fault to find traps used
which are too large. If the trap be kept smaller in
bore than the drain there will be a greater sconr
through it, but for practical reasons it should not be
less than 4 in. diameter. All connections between
pipes of different sizes should be made with taper
pipes made for the purpose. When size of pipe 15—

4in., size of intercepting trap should be 4 in.

Gin., % 3 o s 41in,
9 in., me - g s G 11,
121, : - _ 9 1n.

Flaps ave sometimes fixed over the outlets ot
house draing with the intention of preventing a
back flow of sewage in time of flood, &e., bui they
are not very effectual, as the numerous articles
which float down the house drain get fixed between
the flaps and their seating, and thus often keep them
open.

The Ball Tide Valve is a better contrivance, and 1s
cometimes substituted for a flap in sewers which are
liable to flooding. The ball hangs clear of the
sewage fow, but is carried up into its seating by
the rise of the sewage water in the sewer. Althongh
the sewage cannot very well clog and prevent its
proper work, yet it is advisable to use these applh-
ances only where absolutely necessary, it beng
almost impossible to get any piece of mechanism to
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work continunously without periodical inspection
and cleansing. This valve should be as near the
<ewer as possible and in an accessible position.
Couzen's patent gully for flooded cellars is a useful
contrivance of this class. In this apphance any
back pressurve of water aises a copper ball against
an indin-rubber seating, and thus forms a seal.



CHAPTER V.
DISCONNECTION AND VENTILATION
OF HOUSE DRAINS.

Special Necessity for ° Disconnection” in towns badly
sewered—The Objeet of Disconnection—Disconnection
dispensed with in well-sewered districts if the house
drains are outside the buoilding—Thorouzh Ventilution
necessary to prevent formation of injurions gases—Horn-
sey Local Board and Intercepting Traps—Manholes and
Inspection Chambers: The details of their proper con-
struction-—Alternative Arrangement in Lieu of Brick
Manhole—Ventilation of House Drains, the Necessity for
and Effect of—Various Methods of arranging Inlefs and
Outlets—DMica Valves—Copper-Wire Guards for Ventila-
tion Pipes—Proper Size of Ventilation Pipes—Rain-Water

Pipes as Ventilators, and the Proper Treatment of.

The Disconnectionof the House Dirain from the public
main sewer or from a cesspool or other cuttall is
illustrated by the accompanying Figs. 19 and 20,
Sometimes simply an intercepting trap 1s fixed, but
in all good work a proper manhole built in brick
and cement, with an open channel and intercepting
trap as shown in Fig. 19, should be built at _1.

In towns should the drains pass under the houses.
and especially if the sewers are not well constructed
and ventilated, disconnection of the house drain 1s
particularly necessary in order that the water seal
of the traps counected with the internal sanitary
fittings of the house may be relieved from the
pressure of the sewer-gas, which oftentimes 18 sufli-
ciently great to force through the seal and thus
enter the house.

Of course the idea of disconnecting the house
drains from the main sewer is to prevent the



e
passage of sewer gas and disease germs thiough
the drains from house to house. Where the sewers
are not ventilated and the house drains are not n-
tercepted typhoid fever is said to be more prevalent,
those towns, therefore, showing a higher death rate.
In the case of a new or developing district all
drains may be kept entirely outside the house, and the
intercepting trap may be dispensed with altogether:
in fact, soil pipes if properly jointed may be carvied to
ridee of roof and made to ventilate the sewers. The
best way to be freed from sewer gas is to thoroughly
ventilate, and thus prevent anything in the form ot
injurious gases being generated. To ensure this a
continuous current of air should be always passmg
through the drains from end to end, and no
air in any part of the pipes should be allowed
to stagnate. The principle of trapping 1s op-
posed to this, and therefore is not a good one.
The Hornsey Local Board recently passed a reso-
lution in favour of abolishing the intercepting trap,
and asked the Loecal Government Board to allow
them to expunge the bye-law making the provision
of the trap compulsory. The Local Government
Board, however, refused to assent to the application.
In Fig. 19 an interceping trap is used to trap off
the main, and the fresh air enters the house drain at
the manhole -1, and passes out at B, thus making a
continuons cirenit of fresh air in these drains.
Wherever theie is a bend in the conrse of a diain
there should be an 1mspection chamber bmlt, so as
to afford means for inspection and cleansing with
rods, &e., should 1t be necessary ; but a system of
drainage properly laid down on scientific ines will
be found to eive httle or no trouble to anyone.
All manholes and inspection chambers should be
bailt of non-absorbent material (white-glazed bricks
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are best), so as to prevent the absorption of foul
hquids, &e. The open channel should be of white-
olazed stoneware and the brickwork set in Portland
cement.  Manholes, of course, should he watertight,
like the diains.

Figs. 21, 22 and 23 illustrate the details of the
construction of a manhole 3 ft. by 2ft. Gin., in brick
and cement, with intercepting trap. For the sake
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Fie. 21.
of clearness the branch drains are not shown in the
section. If it is necessary to have the iron cover
made airtight, 1t should be set in Russian tallow
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and serewed down, and an alternative 6 in. air mlet
may be arranged as in Ifig. 21 and carried to a height
of about 7ft. above the L{'I.lllllld level against some
neighbouring wall, and fitted with a mica valve at
top to guard against any back dvanght.

Where a manhole, &e., as above described would
be too expensive, an arrangement as illustrated in
Fig. 24 may be used as an alternative; but, of
course, is not so good as the manhole, not affording
cqual facilities for inspection and for plugging the
drain when a test 1s required.

THE YENRTILATION OF DRAIXS,
Oftentimes the ordinary builder does not see the



30

naceﬁ*-.lt} for a continuous current of fresh ane Huu-
ing from end to end of all drains, and for various
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Fig. 24.

other reasons he frequently tries to evade this import-
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ant detail, unless it is absolutely insisted upon. With-
ont such veutlhtmn no amount of “ trapping = will



effectually excl lude foul gases from our dwellinws,
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vented. Two openmings at least are necessary for
ventilation—eiz., an énfef, which 1s best arraced as
low down as possible,, and an outlef, which should

be carried hv a straight pipe to the ridge of the oot
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Iigs. 25, 26 and 27 show the various methods of
tumnwlnw inlets and outlets, the exact pDSltmn of
ulmh lmnever depends on the special cireum-
stances of each particular case, but care should be
taken to select a place for the inlet where it will
not get blocked with rubbish, or where any back
draught would not be a nuisance. A mica valve
(Fig. 28) may be used if the inlet must unavoidably

I ."'.r' : -] -
i] e = o E {r -':f
=
— LI | e
- = — ; ;
—_—— IE' l1 I i I|
‘ { dHEER M uh AIR INLET

"ﬁ%

Fia. 28,

be fixed near a window, door, or footpath, to mini-
mise the effects of any air blowing back from the
drain, as the valve is thereby temporarily closed.
These valves require attention and are not recom-
mended except in these special positions. Outlets
should also be fixed away from chimneys, windows,
or other openings, and should stand alone 1n order
that the air may blow freely across the top, thus
creating an ascent in the pipe. The best finish for
the top is a copper-wire guard to keep out birds, &e.
D
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Ventilating pipes should not diminish in size as
they go up, but should be continued to ridge of roof
the full size of the soil pipe, and should not be less
than 4in. in diameter. Avoid all sharp bends or
angles of any kind.

Rainwater pipes should never be used for venti-
lating the drains, as they usually terminate in such
places as would admit drain air into the house. All
rainwater pipes should discharge in the open a1
with a proper shoe over the water seal of a gully
trap.

Inventilating drains it is advisable, where possible,
to so arrange that the current of air passing through
shall flow in the same direction as the sewage. The
arrangement sketched in Fig. 27 would be found to
work more satistactorily than that in Fig. 26.



CHAPTER VL.
THE LAYING OF DRAINS.

Level of “Outfall” the First Consideration—Proper Con-
nection of Branch Drains—V Janctions—Mr. Latham’s
Rule for Forming Junctions—Preparing Trench and
Gradient with Boning Rods—Concrete—Method of Lay-
ing the Pipes-—Construction of Drains nnavoidably under
Houses —Pipe Jointing — Precautions in Applying the
Hydraulic Test—On the Setting-Up of * Sight Rails.”

When designing a system of house drainage one
of the first considerations is the level of the * out-
fall,” as this will decide the gradient of the drains
flowing into it. Branch drains should enter the

A LN S EWER

T
-

Frae, 20,

sewer at about two-thirds of its height above the
invert; if a connection is made lower than this
there will be danger of its becoming blocked. The
house drain should connect with the main sewer by

D2
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means of a V junction, and not a square one. Often-
times in jerry work a mere hole is cut in the
side of the sewer, and the house drain simply stuek
through (see Iig. 3). M. Baldwin Latham gives
the following rule for forming bends and junctions:
«The centre from which a branch on a main 1s
struck must be upon a line at right angles to the
centre line of the main pipe, the inside of the main
pipe meeting the inside of the branch at a tangent
on a radius line from which it is struck; the ends
of all curved pipes must be in the direction of the
radius of the curves with which they are described.”

In connection with the laying of a main, the first
thing is to excavate the whole trench to the required
depth in as true a line throughount as possible. The
hottom should be well rammed and leveled to the
required gradient. Pegs should be set up at each
end and boning rods used to obtain a proper gradient
thronghout. If the ground is not of a sound and firm
nature at least 6 in. of good concrete should first be
put in the trench, and the pipes then laid. Kach
pipe should be carefully examined before laying,
as the hydraulic test soon reveals any weaknesses
or bad joints. A hollow space should be cut out
nder each socket in order that the body of the
pipe may rest on the bottom of the trench. Con-
crete may also be packed along the sides of the
pipes to support the body of same. The pipes
should be laid with their sockets toward the head
of the drain.

Drains ought never to be constructed under a
house, but occasionally, as in the case of a terrace
house, this 1s unavoidable ; in such cases, however,
special precautions should be taken and the drain
should be encased in good Portland cement con-
crete. Iron pipes (water main strength) may be



37

used with advantage, the joints being run in with
molten lead and canlked home.

Portland cement (used neat) is the proper material
for jointing stoneware pipes. Kach pipe requires to
be carefully wiped out after the joint is made to re-
move any ridges of cement which may be projecting
inside. Pipe jointing requires to be done by men
accustomed to the work; the ordinary mason on
first trial is not as a rule very successful in making
absolutely sound joints such as are required to stand
the hydraulic test. A stoneware drain, when properly
laid with good materials, will stand several feet
head of water. Even after the hydraulic test has
been applied and the pipes passed as sound, con-
considerable damage is frequently done by the work-
men carelessly throwing in stone and other material,
and also by ramming. I have found it a good prac-
tice to keep the drain full of water until the trench
is filled in, when any lowering of the water shows
that damage has been done to the pipes.

On the Setting up of ** Sight Rails™ for Laying
Newers. — From the section, prepared from levels
previously taken along the line of the proposed new
sewer, suppose we find that : —

lst.-—At B the top edge of the “sight rail” is
required to be 12:10 (height of invert of sewer
above datum) plus 10°00 (length of boning rod to be
used) ; that is 22'10 above datum.

Ind.—At ' the top edge of the “sight rail” is
required to be 1109 (height of invert of sewer
above datum) plus 10:00 (length of boning rod):
that is 21-09 above datum.

Suppose, also, the height of the nearest Ordnance
Survey bench-mark to work from in order to obtain
the above heights to be 2050 above datum, as at
A for example, then the proper staff readings neces-
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sary to obtain these heights ot 22'10 and 21-09 at

i
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B and C I'Bﬁl'mﬂtiVEI_Y are obtained as follows: —
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B. 2050 height of O.8.B.M. on brick pier
at A

Add 310 staff reading (“ back-sight™) on
B.M.

2360 height of plane of collimation
above datum
Minus 22'10 height at which sight rail 1s re-
quired to be fixed, as ascertained
abhove from the section.

1:50 staft reading at B.*

C. 23°60 height of plane of collimation
Minus 21:09 height at which sight rail 1s to
he fixed

2:51 staff reading at C (mark the
foot of the staff and fix sight rail
as at B).

To obtain the exact position of the invert at any
point between B and (/; hold up the boning staff so
that its top edge, when sighted, coincides with the
top edges of sight rails B and , when the position
ofits foot represents the required level of the sewer
invert at that particular spot.

* The levelling staff is moved np and down the posts supporting the
sight rail until this reading is obtained, when the position of the foot
of the staff is marked on bhoth posts and the sight rail fixed in position,
its top edge coineciding with the mark as shown in the sketch.
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CHAPTER VII.

DISCHARGE FROM SEWERS, FLUSHING,
CESSPOOL SYSTEM, &c.

Proper Fall of Sewers: Maguire’s “Decimal” Rule—Velocity
of Flow—Eytelwein’s Formula—Notes on “ Hydraulic
Mean Depth” and “ Mean Velocity ” in Sewers— Ready
Means of Calculating Sectional Area of Flow, Wetted
Perimeter and Hydraulic Mean Depth—Flushing and
Cleansing of Drains—Cesspool Sy-tem—=Solids Intercept-
ing Chamber and Polarite Filter for Rural Districts.

The Fall of Drains necessary in order that they
shall be self-cleansing is as follows:—
4-in. pipes should have a gradient of 1 in 30
6G-1n. 5 ” 5 i 1 in 40
Magcuire’s ¢ decimal '’ rule is, however, one easily
remembered :

Yelocity in feet per

Pipe. . Gradient. minute about
4in. = 1 in 40 ... ... ... 278
6inn=1m60 .. .. .. 279
Qin. =1 in 90 . v v opd

The Velocity of Flow in drains should not be less
than 3 ft. per second, and by careful planning a
much faster flow than this can generally be obtained.
A very useful rule for the calculation of the dis-
charge from drains and sewers is that of Eytelwein.
It is as follows: “ Multiply the hydraulic mean
depth in feet by twice the fall in feet per mile; take
the square root of the product and multiply it by
55: the result is the mean velocity of the stream in
feet per minute.”

Nore.—This rule gives rather less than the actual discharge, but in
caleulations for any extensive scheme it is, of conrse, safer to be under
the actual guantity than to be in excess of it. Kutter's formula gives
results nearer the actual discharge.
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The formula is:—
Q=A ax x2f X 5
Where Q=the discharge in cubic feet per minute.

A=the sectional area of sewage tlow
@=hydraulic mean depth.

i.c., Sectional area of sewage flow.

wetted perimeter.
f=fall in feet per mile.
po=a constant.

The hydraulic mean depth of a circular sewer
flowing full is equal to one-fourth of the diameter.

For circular pipes, the H.M.D. when flowing full
is the same as when flowing half-full.

The mean velocity of flow in circular sewers Is
the same when flowing half-fall as when flowing full.

The mean velocity of an egg-shaped sewer flow-
ing two-thirds full is always greater than the mean
velocity of same sewer flowing full.

For the purpose of calculating the sectional area
of flow, the wetted perimeter and the hydraulic
mean depth required for the use of the above
formula, the following diagrams of the various
forms of sewers give the necessary decimal equiva-
lents,* which are of very easy application and will
be found convenient for ready reference and use.

The abbreviations used in the diagrams are :—
C.C.=Carrying capacity.
H.=Height.
D.=Diameter or width at springing.
P.C.C.=Proportional carrying capacity (the width,
D, at springing of the arch=1 in each
case).

* Slagg, ** Sanitary Work '’ ; Olive, '* Discharges of Circular and Egg-
form Sewers' ; Flynn, * Hydraulic Tables,”
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S AL F.=Sectional area of flow.
W.P.=Wetted Perimeter.
H.M.D.=Hydraunlic mean depth.

Flushing and Cleansing of Drains.—If, 1n designing
any scheme of drainage, the engineer, owing to the
circumstances of the case, cannot obtain sufficient
fall to keep the drains clear, then some special
means of flushing must be resorted to, such as the
erection of a good automatic flushing-tank, which
will give the necessary flushing, say, once or twice a
day. The illustration Fig. 35 gives a section of
Mr. Roger Field’s flushing-tank as made by Messrs.
Bowes, Scott & Read, of Westminster, which is
now very generally nsed and is found to be a
very useful appliance. The tank is discharged
automatically by means of a siphon, and 1s fed by
a small and continuous stream of water from a tap
at A. The contents are discharged suddenly with
great rapidity into the drain, thus driving all de-
posit before it. The size of the tank, of course,
shounld be proportional to the length of drain to be
flushed, bearing in mind also the amount of fall the
drain possesses. These flushing tanks may also be
obtained at a cheaper rate made of galvanised iron.

The Cesspool System.—Hitherto no mention has
been made of the well-known cesspool, which has
been so favourite a resource in rural districts to fall
back upon in past years. Cesspools, although per-
mitted by the Public Health Act, 1875 (sec. 23 and
23),onght never to be made use of, however well con-
stracted. The principle of the cesspool is a most
insanitary one, as the collection and stagnation of
larce quantities of decomposing sewage is sure {0
result in a *“ nuisance” at some time or other, more
especially so when the long-postponed emptying day
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comes, giving rise to smells not only “offensive”
but ¢ injurious ”’ to the public health.

The practice of building leaky cesspools, which
“ pequire no attention ” but permit of the soakage
of the sewago into the neighbouring earth, isa most
dangerous one, as the local springs and water
sources are almost sure to be thereby badly con-
taminated. Typhoid fever is particularly well
known to be conveyed thronghout whole districts
from this cause alone, carrying off its numerous
victims, or leaving others, who, although surviving
the disease, yet find themselves to be considerably
weaker constitutionally than they were prior to the
attack.

In districts where there are no sewers a small
solids intercepting chamber may be constructed, as
shown in Fig. 36, having the bottom smoothly
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cemented, from which the solids may be easily and
regularly scooped out and carried away or used om
the land. The effluent may be passed on to a small
polarite filter-bed, after leaving which it is fit to be
turned into any natural watercourse.
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CHAPTER VIII
ON THE TESTING OF DRAINS.

General Remarks—Testing always Necessary for a Thorough
Examination—** Water Test,”” and the Method of Its
Application—Drain Plugs—India-Rubber Bags—Kxamina-
tion of Old Drainage Systems—Smoke Test and Its
Application — Common Defects as Revealed by Smoke
Test—Smoke Rockets—Chief Points to Note when Ex-
amining the Sanitary Condition ,f a Building.

“The reliable and successful drain-tester must
possess a certain amount of inventive ability and
be of ready resource; above all, he must have great
patience, and must find out everything for himself
as indicated by the tests, and not take anything for
granted ; and information given to him by those
who profess to know should be gratefully received;
bat, at the same time, he should satisfy himself of
its accuracy and value.”*

The only reliable method of making a thorough
examination of the workmanship connected with the
drainage of a bmldlng is by the careful application
of suitable “ tests.” However experienced an engi-
neer may be, he cannot ascertain much by mere in-
qpectmn except as to the general arrangement and
design.

Most sanitary authorities now have bye-laws
preventing drainage works being covered in until
they have been tested and passed by an eflicient
officer. All drains should, however, be again tested
when the house is occupied, and shonld afterwards
(if possible) be tested annually, especially if any
part of the drain runs under the building.

* Sanvbary Record, April 15, 1803,
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The ** Water Test.”—When the cement 1s properly
set, and before any earth is filled in, every new
drain should be tested with water pressure, the
pipes and joints should be able to bear a pressure
of at least 5 ft. head of water. This test is applied
by stopping the lower end of the drain (just above
the * intercepting trap’) with a drain plug or air
bag. Drain plugs can be obtained with rubber bands,
which can be expanded or contracted by means of a
thumb-screw arrangement to fit the drain. The
india-rubber bags are inflated with a small hand

Fig. 37.

air-pump after being inserted into the drain. These
bags are particularly handy, because of their port-
ability. The drain, having been properly plugged,
should next be filled with water to the level of the
top of the lowest gully trap (or to the level of the
highest if thelower onescan beplugged), and thelevel
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noted by a mark or other method (care, of course,
being taken to stop any further inflow of water). If
the water remains at an uniform level forareasonable
time (say about two hoars) the drain is sound. The
water should be retained in the pipes till after the
“filling in” is completed to make sure they are
not disturbed by careless workmen. The drain in-
spector shounld, however (if he does not see the
pipes being filled), see the discharge of the water on
removing the plag, in order that he may be sure
that all the pipes were fully charged aud that the
test was a fair one.

When the system of drainage is a large one, and
cannot be tested at one time, it shonld be done in
sections, the plug being inserted at the iuspection
chambers.

If a branch drain communicates with a gully at a
lower level than others on the main pipe, the lower
gully may be plugged, so that the test may reach
to the highest parts of the drain. Cireunlar gallies
are much preferable to the ordinary square ones, as
they are easily plugged and more self.cleansing.

When a portion of a drain is required to be tested
and covered in before the whole can he laid, a bend
and two lengths of pipe may be temporarily fixed
in order to obtain the necessary head of water.

When testing new drains the inspector shoald
also note the arrangement and size of the drain,
the gradient, and the inside of the pipes, as far
as possible, to see that they are clear of pieces of
cement or other rubbish.

The proper examination of an old drainage
system 13 a matter of much greater difficulty, and
often requires more time and labour than is
generally at first anticipated. No such examina-
tion can, however, he considered complete until every

K2
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drain, branch, soil, ventilating or waste pipe has
been traced and tested from end to end. For this
work the * smoke test” will be found most gervice-
able: it reveals defects which inspection alone couid
not detect, and is particularly helpful in tracing the
conrse of the drains. The absence of smells is no
guarantee that the house is free from sewer gas or
that the drains are sound. If smoke escapes it is
olear that the drain is defective and that drain air
escapes also.

When about to apply the smoke test, first close
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a1l the doors and windows, and if the drain has an
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intercepting trap the smoke machine should be ap-

plied there, or, if more convenient, it may be applied
tn a gulljr, the water seal bemc-' removed for the

purpose with a syringe or d*l,mp cloth. A method
Which I have found veryconvenient is to havea small
hole (about 2ft. from the ground) cast on the air inlet
pipeat the manhole and fitted with ascrew cap. The
india-rubber tube, T' (having a ferrule with thread
at its end), may be screwed on as at B, thus making
an easy and quick method of cunnectmn asmno gullies
or manholes need be interfered with. The mica valve
air inlet A, which is best kept about 7 ft. from the
ground, would, of course, be stﬂpped with a damp
cloth or stiff clay in the usnal way.

[f there is no intercepting trap, the drain should
be plugged off from the main sewer or the smoke
will be driven away into the latter, and the house
drain will not be undergoing a reliable test. The
cotton waste or tobacco cloth being well alight and
made to smoulder properly, an assistant may be left
to work the asphyxiator at a moderate and uniform
speed.* Whilst the drain is being filled with smoke
make a sketch plan of the building, and mark on it
the position of all gnllies, soil pipes, ventilating and
waste pipes, also the coorse of the drain when it
has been ascertained. In order to confine the smoke
under pressure in the pipes, stop down all ventila-
tion pipes, soil pipes, or mica valves, with .::lay or a
damp clnth after the smoke has been seen to issue
free]} from them.

Dauoring the examination take note of all the
sanitary fittings—e.q., waterclosets, sinks, baths,
wastes, &c , and make sketches of important details.
Also take note of any leakages of smoke there may

* If it is worked too fast the cloth will be made to blaze instead of to
smoulder, and then little or no smoke will be produced,
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be; these often appear in a few minutes from the
commencement of the test. A few of the more
common defects met with are: Soil pipes fixed
inside houses, defective joints in soil pipes and draius,
soil pipes or ventilating pipes badly placed and
having numerous bends, cellar drains not discon-
nected, waste pipes nov properly trapped, rain-water
pipes connected directly into the drains. In testing,
care should be taken that the smoke has actuoally
passed into every branch drain and that 1t is close
up to the top of every * fitting.” To ascertan this,
the water may be temporarily removed from a trap,
which is quickly and easily done with a syringe.

In difficult positions, where the circumstances pre-
vent any other method, it is necessary sometimes
to apply the smoke test from the roof, either at a
soil pipe or ventilation pipe.

For testing short lengths of pipe “smoke rockets”
are useful, owing to their portability.

When the test and examination are completed all
traps should be re-charged, ventilating pipes un-
stopped, and any apparatus or fittings interfered
with replaced as found.

The following is a brief summary of the chief
points upon which to obtain information when ex-
amining the sanitary condition of a building :—

Obtain a plan of the drains, if possible, or obtain
information from any persou acquainted with
the drainage arrangements of the place.

Ascertain if there are rats in the hounse or if there
are bad smells.

Note the position and course of the drains.

Also the position, arrangement, and soundness of
soil or ventilating pipes.

Ave there any privies or cesspools near the building,
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or gullies in the scullery, basement or cellars,
or any drain under the house ?

1f there is a well near, take a sample of the water
for analysis.

ixamine all rain-water tanks.*

Ascertain position of the outfall of the drain,
whether into a sewer or cesspool.

Kxamine and note particulars of cesspools (if any) ;
is it leaky or likely to contaminate watersources ?

Of what material is the drain constructed? Is 1t
sonnd, properly laid, with good gradient, true
in line, and properly ventilated ?

Are there inspection chambers at all bends in the
course of the drain ?

Is there a thorough system of ventilation for the
waterclosets ?

Notice the position of the closets, the form of appa-
ratus, the force of the flush, safes and overflows,
and if flushed by separate cistern disconnected
from domestic snpply.

FExamine all cisterns, note the arrangement of the
overflow, if fitted with a cover, and if the cis-
tern is in an easily-accessible place.

Examine and trace all waste pipes, noting if they
are properly trapped, fitted with back air pipes,
and discharged over gullies outside the building.

* [ once found a waste pipe fromn a chemical laboratory connected
into a rain-water tank, the water of which was used for domestie pur-
poses. This, of course, was most dangerons,
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CHAPTER I1X.
GENERAL RULES REGARDING HOUSE
: DRAINAGE.

1. Drains should be set out true in line and
gradient from point to point, and laid with best
stoneware salt-glazed socketed pipes (not earthen-
ware or fire-clay), jointed in Portland cement, on a
6-in. bed of concrete.

9. Drains should not be constructed underany build-
ing except in cases where any other mode of con-
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struction may be impracticable, and in such cases
should be surrounded with concrete.
3. Drains should have as good a fall as possible,
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never less than 1 in 60; it is desirable to obtain
1 in 40 wherever possible. If a sufficient fall can-
not be obtaincd, one of Field’s automatic flushing
tanks should be fixed at the head of the drain.

4. The jointing of the pipes should be executed
with great care, in meat cement. Each pipe
should be jointed separately. It should be seen
that no cement is left projecting inside the drain,
and that the joint is good all round. Sometimes
tarred gaskin is used to prevent the entrance of
cement into the pipes; Hassall’'s patent joints
are good where running water or sewage has to be
contended with.

5. When the pipes are laid (having allowed time
for the cement to set—uiz., from one to seven hours)
they should be tested by filling them with water.
The water should be retained in the pipes till the
“filling in” is completed, so that any fracture
caused by careless workmen, ramming, &c., may be
at once observed.

6. Where drains pass throngh walls it is import-
ant to turn relieving arches over them in case of
settlement in the wall, which would in all probabihity
fracture the drain,

7. Pipes shonld in no case be cut for the purpose
of forming junctions with branch drains, but these
should always be made with proper junction pipes.
All right-angled junctions should be avoided.
Junctions should be V-shaped, and inspection
chambers, with covers, should be provided at all
junctions and bends.

8. Dammy junctions (for future branch drains)
should be closed with proper discs solidly jointed.

9. Where bends or junctions occur in the length
of the drain a small extra dip may be given, to
counteract the effects of friction.
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10. When a drain varies in size—e.g., when a 4-n.
is increased to a 6-in. pipe—the proper taper pipe,
made for the purpose, should always be used.

11. Tt is well to have siphons a size smaller than
the pipes in front of and behind them; this will in-
crease the scouring effect through the siphon.

12. There should be 7o entrance into the drain by
gullies, soil pipes, &c., inside the house.

13. House drains should be properly disconnected
from the main sewer by a suitable intercepting trap
(having a good cascade action), built in a manhole
of brick and cement, with open white glazed
channels and cast-iron airtight cover. Manholes,
of course, should be outside the building, but the
exact position must be guided by circumstances.

14. At least two cpenings (one at manhole and
another at head of drain) should be provided for the
thorough and continuous ventilation of the drains.

15. Rain-water pipes should never be used for the
purpose of ventilating drains, but should be discon-
nected at the foot and made to deliver in the open
air over a properly-trapped gully.

16. When drains pass near trees and shrals
special care should be taken in the jointing to pre-
vent the roots entering and stoppivg the drain.

17. The site of a building shounld be underdrained
with agricultural pipes, to carry off all subsoil water,
and the floors of the basement afterwards concreted
and asphalted. This subsoil water should not be
discharged into a soil draip, neither should the
water of the areas around the house, except in cases
where any other method is impracticable, and then
the subsoil drain should be effectually disconnected
from the house drain by interposing a suitable trap.

18. The overflow of any well, cistern, or rain-
water tank should not under any circumstances be
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directly connected with a soil drain, but should
discharge, first of all, in the open air over a gully
trap.

19. In re-laying the drains of an old building,
where brick or stone drains obtain, the whole of the
brick or stone work should be removed, together
with all sodden earth ; and fresh gravel, or other
clean material, should be thrown in and well
rammed. .

20. The waste pipes or overflows of all closet trays,
bath wastes, lavatories, sinks, cisterns and cistern
trays, should always deliver themselves in the open
air. Cistern overflows are now required to dis-
charge as ““warning’’ pipes by most water companies.

21. It is very important and necessary that all
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bath, sivk or lavatory wastes, although discharged
over an open gully, should be properly trapped
immediately under the fitting, as at 4 in Fig. 40. 1If
the vertical drop of the pipe D is very great, it will
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also be found necessary to put a back air pipe to
prevent siphonage of the trap (see Fig. 40). These
are important details in plumbing which are fre-
quently ignored.

29. Soil pipes should have air and water tight
joints, be fixed outside the house, carried up full size
without bends to ridge of roof, away from dormer
windows, skylights or chimney stacks, and be pro-
tected with a wire cap on top.

23. Waterclosets should be confined to one part of
the house, and built over each other as much as
possible, projecting ont from the house in an annex
or better if kept outside altogether. They should
never be permitted to remain in the centre of a
house. Closets should be provided with an inlet
and an outlet for free ventilation. All seats should
be hinged, and risers are better done away with
altogether ; they are not necessary with an improved
modern basin, and the space under the seat is much
more likely to be kept clean.

24. The use of grease traps for scullery sinks,
cannot, as a rule, be recommended, as they require
for their effectnal working more attention than they
are likely to get, and oftentimes, therefore, become
a nuisance.
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CHAPTER X.
USEFUL HYDRAULIC MEMORANDA.

Freezing point of water under | _
onecﬂtmﬂaphere T 82 deg. Foh. (0 deg. C.)

Boiling point of water under } _
oTio BORDHBOR: e ssid 212 deg. Fah. (100deg. C.)
British standard temperature | _ o5 joo. Fah

of water ... DR | g. .

Point of maximum density of} — 39-2deg. Fah. (or 4 deg.C.)
water

Water expands from 8 to 10 per cent. in freezing. This ex-
pansion is almost irresistible, hence the bursting of
water pipes, &c., during frosty weather.

Weight of 1 cubic foot of pure water at 62 deg. Fah. =
62:5 Ibs. = 0278 ton.*

1 cubic foot of water = 6°25 gallons.

1 gallon = 10 lbs. = '16 cubic foot = 277274 cubic inches.

224 gallons = 1 ton = 35'0 cubic feet.

The average annual rainfall for England is usually taken at
30 inches.

Rainfall in inches x '52 = gallons per square foot.

1 inch of rain over 100 square feet of surface = 52 gallons.

1 inch of rain over an acre of surface = 100 tons of water
(approximately).

1 inch of rain over an acre of surface = 3630 cubic feel of
water.

| inch of rain over an acre of surface = 22650 gallons.

-

* In 1890 the Board of Trade fixed the weight of water at 1 cubic foot
— $2°2756 lbs, at 62 deg, Fah, barometer, 30 in. of mercury.
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Bectional area of flow.

“ Hydrauwlic Mean Depth " in sewers — Wetted imet
etted perimeter.

The HM.D. of a civcular sewer when flowing full is the same
ag when flowing half full—viz., one-fourth of the
diameter in each case.

In designing a system of sewers for any district the following
are some of the chief points to be taken into considera-
tion :—

Area of the district to be drained.

The nature of the ground the sewer is to be laid in, a care-
ful inspection, and sections should be made so as to
secure the best route and fall obtainable.

The present population, the probable future population,
and sewage flow therefrom.

Nore.—The population generally equals about five times the number
of dwelling houses, and the quantity of sewage may be reckoned at
about 30 gallons per head per twenty-four hours (varying according to
lﬂﬂ&].it-}"]a

The amount of rainfall likely to enter the sewers must
also be taken into account. This will vary as the
nature of the soil and as the paved surfaces, but if
the ‘ separate system ” of drainage is carried out in
the district it is usnal to admit into the sewers only
the rain water from the rear of buildings.

From careful considerations and calculations in respect
to such points as the above is deduced the proper size and
fall of the sewer necessary for the district to be drained.

The Areas of Circles are to one another as the squares of

ik  amai 4 . 187
their diameters ; therefore an 18-in. sewer is -9-8; = 2:)

four times more capacious than a 9-in. sewer.

To find the quantity (in gallons) of water contained in a pipe :
(Diameter in inches)? x 034 x length in feet.

To find the weight of water contained in sewers in lbs, per foot
run :—

(Diameter in inches)® x *34.
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To_find the pressure in lbs. to be overcome in raising water by
PUIRPING 1—
(Diameter of pump barrel in inches)* x 34 x vertical
height in feet.

To find contents in gallons of a rectangular tank or cistern :—
Length x breadth x depth x 6°25.

N, B.—Dimensions in feet.

The pressure on the side of o tank containing any liguid is
equal to the weight of a column of the liquid, whose
base equals the area pressed, and whose height equals
the depth of the centre of gravity of the area pressed
below the surface of the liquid.

ExaxmrLe.—The dam of a reservoir is 300 yards long ; the rectangular
face exposed to the water slopes downwards at an angle of 46 deg.
What is the total pressure on the dam when the water is 20 ft. deep?

Length of sloping side of reservoir = A/ 207 + 208 = 38°2842712 ft.

.*. Area of side pressed = 28°2842712 x 900 ft. = 25455°84408 square feet.

Depth of fcent.re of gravity of *‘ area pressed’ below surface of water
= 10 kt.

1 cubic foot water = 62'5 1b.
.. Total pressure=25455'84408 x 10 x 62°5 = 15009902°55 1bs.=7102"6 tons.

The Centre of Presswre on the side of a tank of water is
two-thirds depth of water from its surface.

To find the presswre in lbs. per square inch of a colwmn of water :
Height in feet x 434,

The Atmospheric Pressure = 15 lbs. per square inch = 34 ft.
34 ft.

13°6
standard height of the mercurial barometer).
N.B,—13'6 is the specific gravity of mercury.

head of water = = 30 inches of mercury (the
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CHAPTER XI.

Synopsis of the Local Government Board Model Bye-Laws (under
157th Sec. of Public Health Aef, 1875) as to the Sanitary Con-
struction and Drainage of New Buildings :—

No new building to be erected on a site filled up with any
material impregnated with faecal, animal or vegetable
matter.

The whole site to have a 6-in. layer of cement concrete.
ore.—This is to resist the rising of ground air and damp.
ivery wall of a new building must have a proper damp-
course of sheet lead, asphalte, slates laid in cement, or

other durable material impervious to moisture.

There must be sufficient open space about huildings to secure
free circulation of air and ventilation of the building. The
depth of space at the rear of buildings is regulated by the
height of the building.

The subsoil of the site of a new building (if the dampness
of the site renders such a precaution necessary) must be
drained by means of suitable earthenware field pipes, but
such subsoil drain is not to communicate directly with
any sewer, drain or cesspool.

Fvery building must be efficiently spouted to keep it dry.

House drains to be of good sound glazed stoneware socketed
pipes, of not less than 4 in. diameter, to be laid in concrete,
to have proper fall and watertight joints. No right-angled
drain junctions to be used.

Drains are not to pass under houses, unless any other mode
of construction is impracticable, in which case they must
be imbedded in concrete, and be ventilated at each end.
All inlets to drains (except ventilation openings) to be
trapped.

House drains to be effectually trapped from the main sewer,
and to be effectually ventilated by means of at least two
antrapped openings—one at ground level on house side of
the intercepting trap, the other carried off head of drain to
the ridge of roof.
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No inlet to drains (except for waterclosets) to be within the

building.

Nore.—There must therefore be no communication between the soil
sewers or drains and any gullies which may be placed in cellars.
Soil pipes to be 4in. diameter, untrapped at bottom, con-
tinued upwards (withont bends) full bore to ridge of roof

for ventilation.

Waste pipes to discharge in the open air over a channel lead-
ing to a trapped gully grating at least 18 in. distant.

Slop-sinks to be treated as waterclosets,

Waterclosets or earth closets to have at least one side an
external wall, to have n window of not less dimensions
than 2 ft. by 1 ft., opening directly into the external air and
to be provided with additional adeguate weans of constant
ventilation.

Water sapply to watercloset to be distinet from that for
domestic use; watercloset to have a flashing apparatus and
a self-cleansing basin. The old-fashioned * container”
and ** D trap” are prohibited.

Nore.—The conclusion arrived at by the special committee of the
Sanitary Institute on the quantity of water required to flush a water-
closet is that the flushing apparatus should be ** so constructed as to
discharge not less than three, nor morve than three-and-u-half gallons
of water at ench flush,”’—* Transactions of the Sanitary Institute,
Vol. xiv.—The maximum fixed by the Metropolis Water Act, 1871,

and adopted in the majority of other cities and towns is 2 gallons,
In Carlisle, however, the amount is unlimited, but must not be less

than 2 gallons,

Notice of the commencement of works, and of the covering
up of sewers, drains or foundations is to be given to the
surveyor who is to have free access to the works at all
reasonable times.

In default of such notice the work may be cut into, laid open,
or pulled down; and any work done in contravention of
these bye-laws may be removed, altered or pulled down.

The usual penalty for each offence against any of the fore-
coing regulations is five pounds, and a further penalty of
forty shillings per day in the case of a continuing offence.

F
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CHAPTER XII.
Public Health Act, 1873,

The sections of the Public Health Acts having special refer-
ence to sewerage and drainage arve as follo w8 1—

Sec 4.—* Drain® means any drain of and used for the drain-
age of one building only, or premises withiu the
same cartilage, and made merely for the purpose
of communicating therefrom with a cesspool or
other like receptacle for drainage, or with a
sewer into which the drainage of two or more
bnildings, or premises occupied by different
persons, is conveyed.

“ Sewer” includes sewers and drains of every descrip-
tion, except drains to which the word * drain ”
interpreted as aforesaid applies, and except
drains vested in or under the control of any
authority having the management of roads and
not being a local authority under this act.*

Nore.—The above definition of a ** drain " iz extended by sec. 19 of
the Public Health Acts (Amendment) Act, 1890, which states as follows :
Where two or more houses belonging to different owners are connected
with a public sewer by a single private drain, an application may be
made under sec. 41 Public Health Act, 1875, and the local authority
mAY recover Any expenses incurred by them in executing any works
under the powers conferred on them by that section from the owners
of the houses in such shales and proportions as shall be settled by their
gurveyor or, in case of dispute, by a court of summary jurisdiction, or,
in an urban district, as private improvement expenses. For the pur-
poses of this section the expression “ drain »’ includes a drain used for
the drainage of more than one building.

Sewers Vested in Local Awuthority.

Sec. 13.—All existing and fnture sewers within the district
of a L. A..+ together with all buildings, works,
materials and things belonging thereto,

Except
(1) Sewers made by any person for his
own profit, or by any company for the
profit of the shareholders; and

* For useful information and summary of law cases on the difficolt
question of ** Combined Drainage’ see paper of Messrs., Blair and
Godfrey, reported in THE SURVEYOR, vol. vii., p. 47.

t+ In the following sections L. A, means “ Loeal Authority.”
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(2) Sewers made and nsed for the purpose
of draining, preserving or improving
land under any local or private Act of
Parliament, or for the purpose of
irrigating land ; and

(3) Sewersunder the authority of any com-
missioners of sewers appointed by the
Crown,

shall vest in and be under the control of such L.A. Provide
that sewers within the district of a L. A. which have
been, or which may hereafter be constructed by, or trans-
ferred to, some other L. A., or by or to a sewage board or
other authority empowered under any Act of Parliment to
construct sewers shall (subject to any agreement to the
contrary) vest in and be under the control of the authority
who constructed the same or to whom the same have
been transferred.

Power to Purchase Sewers,

Sec, 14.—Any L. A. may purchase or otherwise acquire from
from any person any sewer, or any right of making or
of user or other right in or respecting a sewer (with
or without any buildings, works, materials, or things
belonging thereto) within their district; and any
person may sell or grant to such authority any such
sewer right or property belonging to him; and any
purchase money paid by such authority in pursu-
ance of this section shall be subject to the same
trusts (if any) as the sewer right or property gold
was subject to. But any person who, previously to
the purchase of a sewer by such authority, has
acquired a right to use such sewer shall be entitled

to use the same, or any sewer substituted in lien
thereof, to the same extent as he would or might
have done if the purchase had not been made.

Maintenance and Making of Sewers,

Sec. 15,—Every L. A. shall keep in repair all sewers belong-
ing to them, and shall cause to be made such sewers
as may be necessary for effectually draining their
district for the purposes of this act,

Powers for Making Sewers.

Sec. 16,—Any L. A. may carry any sewer through across or

underany turnpike road, or any street or place laid out

F2
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as or intended for a street, or under any cellar or
vault which may be under the pavement or carriage-
way of any slreet, and, after giving reasonable
notiee in writing to the owner or occupier (if on the
report of the surveyor it appears necessary), into
through or under any lands whatsoever within their
district. They may also (subject to the provisions
of this act relating to sewage works without the
distriet of the L. A.) exercise all or any of the powers
given by this section without their district for the
purpose of outfall or distribution of sewage.

Sewage to be Purified before being Discharged info Streams.

Sec. 17.—Nothing in this Act shall authorise any L. A. to
make or use any sewer, drain or ouifall for the
purpose of conveying sewage or filthy water into
any natural stream or watercourse, or into any
canal, pond or lake until such sewagc or filthy
water is freed from all exerementitious or other
fonl or mnoxious matter, such as would affect or
detcriorate the purity and guality of the water in
such stream or waterconrse, or in such canal, pond
or lake.

Nore.—The Rivers Pollution Act, 15876, makes further provision for
the prevention of the pollution of strenms, but in practice its object is
frequently defeated, as the words * the best practicable means” for
making effluents innocuous oftentimes form an effectual refuge for the
offenders.

Alteration and Discontinuance of Sewers.

Sec. 18.—Any L. A. may from time to time enlarge, lessen or
alter the course of cover in or otherwise improve
any sewer belonging to them, and may discontinue
clese up or destroy any such sewer that has in their
opinion become unnecessary, on condition of pro-
viding a sewer as effectnal for the use of any person
who may be deprived in pursuance of this section of
the lawfal use of any sewer. Provided that the
discontinuance, closing up or destruction -of any
sewer shall be so done as not to create a nuisance.

(leansing Sewers.

Sec. 19.—Every L. A. shall cause the sewers belonging to
them to be constructed, covered, ventilated and
kept so as not to be a nuisance or injurious to
health, and to be properly cleansed and emptied.
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Map of System of Sewerage,

Sce. 20.—An wrban anthority may, it they think fit, provide
a map exhibiting n system of sewerage for cffectu-
ally draining their district; and any such map
shall be kept at their offices, and shall at all reason-
able times be open to the inspection of the rate-
payers of their district.

Power of Owners and Occupiers within District to Drain into
Sewers of Local dwthority.

Sec. 21.—The owner or occupier of any premises within the
district of a L. A. shall be entitled to cause his
drains to empty into the sewers cf that authority
on condition of his givineg such notice as may be re-
quired by that authority of his intention so to do,
and of complying with the regulations of that
authority in respect of the mode in which the com-
munications between such drains and sewers are to
be made, and subject to the control of any person
who m:y be appointed by that authority to snper-
intend the making of such communications. Any
person causing a drain to empty into a sewer of a
L. A. without complying with the provisions of this
gection shall he liable to a penalty not cxceeding
twenty pounds; and the L. A. may close any com-
munication between a drain and sewer made in con-
travention of this section, and may recover in a
summary manner from the person so offending any
expenses incurred by them unler this section (see
alzso Public Health [Amendment] Act, 1890, secs. 18,
19).

'se of Sewers by Owners and Ocewpiers without District.

See. 22.—The owner or occupier of any premises without the
district of a L. A. may cause any sewer or drain
from such premises to communicate with any sewer
of the L. A, on such terms and conditions as may
be agreed on between such owner or occupier
and such L. A, or as in case of dispute may be
settled, at the option of the owner or occupier, by a
court of summary jurisdiction or by arbitration in
manner provided by this act,
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Power of Local Authority to Ewforce Drainage of
Undrained Houses.

See. 23, —Where anv house within the district of a L. A. is
without a drain sufficient for effectual drainage, the
L. A. shall, by written notice, require the owner
or occnpier of such house, within a reasonable time
therein specified, to make a covered drain or drains
emptying into any sewer which the L. A. are 2n-
titled to use, and which is not more than 100 fi. from
the site of such house; but if no such means of
drainage are within that distance, then emptying
into such covered cesspool or other place not being
under any house as the L. A. direct; and the L. A.
may require any such drain or drains to be of such
materials and size, and to be laid at such level, and
with such fall, as on the report of their surveyor,
may appear to them to be necessary. If such notice
is not complied with, the L. A. may, after the ex-
piration of the time specified in the notice, do the
work required, and may recover in a summary
manner the expenses incarred by them in so doing
from the owner, or may by order declare the same
to be private improvement expenses. Provided that
where, in the opinion of the L. A., greater expense
would be ineurred in caunsing the drains of two or
more houses to empty into an existing sewer pur-
suant to this section, than in constructing a new
sewer and causing such drains to empty therein,
the L. A. may construct such new sewer, and require
the owners or occupiers of such houses to cause
their drains to empty therein, and may apportion as
they deem just the expenses of the construction of
guch sewer among the owners of the several houses,
and recover in a summary manner the sums appor-
tioned from such owners, or may by order declare
the same to be private improvement expenses.

Power of Local Authority to Requive Houses to be Drained

into New Sewers.

Sec. 24, —Where auy house within the district of a L. A. has
a drain communicating with any sewer, which drain
though sufficient for the effectual drainage of the
house is not adapted to the general sewerage system
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of the distriet, or is, in the opinion of the L. A,
otherwise objectionable, the L. A. may, on condition
of providing a drain or drains as effectual for the
drainage of the house, and communicating with such
other sewer as they think fit, close such first men-
tioned drain, and may do any works necessary for
that purpose, and the expenses of those works, and
of the construction of any drain or drains provided
by them under this section, shall be deemed to be
cxpenses properly incurred by them in the execution
of this act.

Penalty on Building House without Dra insg in Urban District

Sec. 25.—Tt shall not be lawful in any urban district newly
to erect any house, or to rebuild any house, which
has been pulled down to or helow the ground floor,
or to occupy any house so newly erected or rebuilt,
unless and until a covered drain or drains be con-
structed, of such size and materials, and at such
level, and with such fall as, on the report of the
gurveyor, may appear to the urban authority to be
necessary for the effectual drainage of such house ;
and the drain or drains so to be constructed shall
empty into any sewer which the urban anthority
are entitled to use, and which is within 100 ft. of
some part of the site of the house to be built or
rebuilt; but if no such means of drainage are within
that distance, then shall empty into such covered
cesspool or other place, not being under any house,
as the urban anthority direct. Any person who
causes any house to be erected or rebuilt, or any
drain to be constructed in contravention of this
section shall be liable to a penalty not exceeding
£50

Penalty on Unauthorised Building over Sewers and under
Streets in Urban District.

Sec. 26,—Any person who in any urban district, without the

written consent of the nrban authority—

(1) Causes any building to be newly erected over
any sewer of the urban authority ; or,

(2) Causes any vault, arch or cellar to be newly
built or constructed under the carriageway of
any streef,
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shall forfeit to the urban anthority the sum of £5 and
a further sum of 40 shillings for every day during
which the offence is continued after written notice in
this behalf from the urban anthority ; and the urban
authority may cause any building, vault, arch or
cellar erected or constructed in contravention of
this section to be altered, pulled down or otherwise
dealt with as they may think fit, and may recover
in a summary manner any expenses incurred by
them in so doing, from the offender.

The following brief summary is intended for use as an index
to those parts of the Public Health Acts relating speci-

ally to Dvains and Seiwwers :—

SUBJECT.

Power of L.A. to enforce drainage of
undrained houses, or may make them
as Private Improvement Expenses ...

Drain connections with sewers, L.A. to
make same

“ New Buildings” to be effectually
drained, £50 penalty ... ... ... ...

Opening and examination of drains by
Sanitary Authority i

Drains, &ec., to be properly kept ...

Penalty for injuring drain, &ec., so as
to cause nuisance, £5... ... .. .

Improper construetion of drain, and
liability of workman .. Eeulipy Iy

Draing when mnuisances, abated sum-
murily f aRE e, ASE B i

Drains in cellars or underground dwell-
Ings P 7

Puhlic Health Act, 1875,
Number of Section.

23, 24

ment) Ack, 1800,

Puldic Menlth {Amoend-
Nomber of Section.
Public Health ( London)

Act, 1891,

Number ol

Section,



SUBJECT.

Drains connected with bakehouses (.m:
Factory and Workshop Act, 1878
sec. 3; also Factory and Wurlslmp
Act, IBBJ sec. 15) ...

Power of Sanitary Autlmr:ty to make
bye-laws enforcing drainage of
lodging houses ... .. .

Penu]w for running gas washmgs mto
drain or stream, £200

Penalty for running chemical 1efuse,
water above 110 Fah., &e., into
sewers or drains, £10... ... ... ..

ntry on premises to examine drains..

Power to make bye-laws as to dmumrre
of buildings ..

Sewers, dmius_., cess?.pm)ls, stnguant
water in cellars, &c., if kept so as to
be injurious or dangerous to health

Sewers vested in the L'A.

Power of L.A. to purw.lmse sewers ...

Maintenance, making and cleansing of
sewers by LLA. ... ... S

L.A. may carry sewers anruss any
public or private (with notice in latter
case) lands within their district

Alteration and discontinuance of
SeWers ... ..

Urban uuthurlty umy Leep m.lp of
system of sewerage ..

Persons within district em.lt.lnd to drmn
into sewers ...

L. A. may enforce dram'lga of uudraumd
houses, and connection of same to
any sewer within 100 ft. ... ...

Tublic Healthh Act, 1875,
Number of Section.

40
G8

47, 91
13
14

15, 19

16
18
20

21

23

Public Health (Amend-

ment) Act, 1500,
Number of Section.

Public Health (London)

18, 19

Act, 1501,
Nuomber of Section.



=]
—

SUBJECT.

L.A. may require house to be drained
into new sewers ...
Penalty on building house without
drains in urban distriet, £50 ...
Unauthorised building over sewers, £5
penalty ... s, LA AT ol
Persons outside district permitted by
arrangement to drain into sewers of
Local authorities may agree as to com-
bined sewerage of adjoining districts

@

\V\.Co
&{" 7
LIBRARY
p &,
%‘Tl ‘\'\3“

Publie Health Act, 1875.
Number of Section.

22
23

Public Health ( Amend-
went) Act, 1500,
Number of Section.
Public Health (London)
Act, 15801,
Nomber of Section.
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’EQ_ ;j;.;-lo &'CGLD_WATERTAP“

INVENTED BY

(| LORDKELVIN |

(SIR W* THOMSON)
{rl mnn KELVIN'S

. :I b ‘PA.TEHT'S
o oS AlE

GuARANTEED Foirt 3 YEARS

NO PACKING
NO WASHERS
NO LEAKAGE i

i

' SOLD IN MANY VARIETIES DY il
PLUMBERS&IRONMONGERS, ;I |
ﬁtNDE‘t’THE '




| BAYLISS, JONES & BAYLISS

MANHOLE COVER, No. 37C, HINGED GULLY GRATE,
IWITH WODD BLOCKS, COMPLETE Mo. 3BC

Prices
rJ,rf.F.‘_,l-f."'F!'I

o

"CAST IRON DOOR SILL, applica-

| CAST IRON GARDEN

or PARK GRID. {ion.

CASTINGS OF EVERY DE&L,HIPTIDN
| CAST-IRON COLUMNS, STANCHIONS, GIRDERS, KERBING, &c.

STELL FI3H BOLTS
FATIAT “[uomins LomnfeuT, |

I'Hﬂi-lﬂ'lll “lﬂ F“ IHF

JLLUSTRATED En'rm.m:u: OF ALL KINDS OF Hunmts Femcing: GATES, 8. FREE.

VICTORIA. WORKS, WOLVERHAMPTON.

r.m.rna.u OFFIGES AND THOW ROOMS—133 & 14, cnuunu STREET, E.C.




443" ABOUT 7 MILLIONS OF OUR POPULATIO ARE ALWAYS AILINC OR ILL.

A fabulous sum is spent yearly by the people on all kinds of Medicines
in trying to free themselves from Blood-Poisons caused by the comman
lead service pipes.

The ealt Water Pipe

IRON= =

%1

OBTAINED
HIGHEST AWARD

British Medical
Association’s
Exhibition,

IT HAS ALSO HAD

Two Gold Medals
Awarded.

T'his Pipe consists of a strong Wrought-Iron Tube with an internal lining of Pure
Block Tin, producing the strongest and Purest Water Pipe ever made.

The interior is absolutely incorrodible and non-poisonous. No soldering
required.

"-]\"ntnr through this Pipe produces no bad effect on the Teeth, as is the case
with Wrought or Galvanised Iron Pipes.

It is also well adapted for Hot Water—as the joints cannot be broken by
expansion and contraction, as is so often the case with soldered lead
Pipes; it thus obviates numerous repairs.

The foliviving are a few unsolicited opinions of the Health Pipe :—

THE LANCET.—' The Invention is a valuable and an ingenious one; and it
it were adopted, no more would be heard of the contamination of drinking water
with poisonous metal.”

INVENTION.—*' A very interesting invention! A very happy idea! This Pipe is
attracting much attention, and will come into extensive nse.”

HEALTH (Edited by Dr. Andrew Wilson, F.R.5.E., &%¢.).—* An ideal Water
Pipe, which should be used everywhere to the exclusion of lead.”

YORKSHIRE POST.—‘“These Pipes are said to combine the strength of iron with
the purity of silver, and are spoken of as the Pipes of the future.”

PUBLIC HEALTH.—"If these Pipes were generally adopted no more would be
heard of lead contaminated water.”

BUILDING INDUSTRIES.—" On the Health Pipe, water has no more effect
than it has on silver, therefore peculiarly adapted for house pipes.”

THE ARCHITECT AND CONTRACT REPORTER. —** Messrs. WaLkER & Co.
are justified in claiming that their * Health' Water Pipe is the Strongest,
Purest, and Safest Water Pipe in the World.”

LEEDS MERCURY.—* Should commend itself to all classes as an invention at
once valuable and ingenious.”

THE PLUMBER AND DECORATOR says of the Health Water Pipe :—'"The use

of this Pipe will ensure a job which will appeal to all who wish for perfection.”

E. WALKEE’ & Cﬂ., Patentees & Sole Makers,

HECKMONDWIKE, YORKS,
Depots: LONDON, LIVERPOOL, MANCHESTER.




HIGH-CLASS TOOLS FoR MINERS, CONTRACTURS, NUARRYMEN AND AGRICULTHRALISTS.
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Similar Plant for Bedlington Local Board, 40,000 Gallons
per hour.

Similar Plant (temporarily) for Leicester, until their Reservoirs
are complete, to deal with 30,000 Gallons per hour.

Smaller Plant for Colwyn Bay, North Wales, 10,000 Gallons
per hour.

Smaller Plant for Carnforth District Water Works Company,
10,000 Gallons per hour.

Try HALLIDAY'S Water Softener and Filter.

CAN DEAL WITH ANY QUANTITY OR QUALITY OF WATER.
20 Years' Experience. Estinmmates Free.

J. HALLIDAY & CO.,
Portland Works, Water Street, Ashley Lane, MANCHESTER.

Telegraphic Address: “FILTERS, MANCHESTER.



BURN BROTHERS

WHITE PORCELAIN ENAMELLED

Fiveclay = $
Sinks 0\\\9‘

WITH 0\\) ‘ev

&%
2% $‘Q O Brass Trap.

@i‘*
N E"’;
o

Sanitary

Engineers,&c |
23 & 24 Charing Cross, iy
WHITEHALL, LONDON, S.W. .

-1 Hanover Street,
And 2o Thistle Street,
EDINBURGH.

Apply for Particulars of l.avatories on same principle, also
of Cast-lron Gas-Tight Drainage Fittings.
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RUTTY'S IMPROVED PATENT

MACADAM ROAD SCARIFIER.

DRAWN BY A 10-TON STEAM ROLLER.

(Patented 1894.)
RUTTY’S Patent Macadam Road Scarifier has
broken up the whole of the Macadam road on the
Victoria Embankment for the past 8 years, and has
executed similar works for Her Majesty’s Commissioners
of Works in Hyde Park, St. James’ Park, Kensing-
ton Gardens, &c., for several years, and for thirty London
Boards and Vestries during that period.

These Machines are being drawn by 10-ton Steam Rollers

in Dublin, West Ham, Hendon, Ilford, Watford, Redecar,

Epsom, Woodford, Wanstead, Edmonton, Finchley, and
many other Corporations and Local Boards.

G. G. RUTTY begs respectfully to point out to Engineers and
Surveyors that this machine has great advantages over any
other machine now on the market.

The cost is one-sixth of hand labour. The machine can be
regulated by one man,

There is no danger to the public by the stones flying about.

The whole surface is completely disturbed to an uniform depth.

The depth can be regulated while the machine is in motion.

It can be easily raised over crossings, plug boxes, &c., and. it will
scarify close up to the curb or channel.

3000 yards superficial can be executed in one day on the hardest
Macadam road.

The metal is not broken by the machine. It can be attached to any
ordinary Steam Roller, and detached in a moment.

G. G. RUTTY having had over 40 years’ practical experience as a
Contractor for all kinds of Road Works, maintains that there is not
a machine capable of performing the work with such regularity
and general uniformity.

HICHEST TESTIMONIALS AND FURTHER INFORMATION UPON APPLICATION.

All kinds of Hauling and Steam Rul]ing_éxewted. Steam Rollers
from 8 to 15 tons. Traction Engines, Steam Cranes, &c., let on Hire,

e —

GEO, §. RUTTY, Pavior, Mason and Contractor,

BROMLEY-BY-BOW, LONDON, E.

G2
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IMPERIAL INSTITUTE.
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Bottom Sash being Cleaned. | T. B. Coiicurr, Esqg., |
| | MESSRS. Crickymay & Song,
i_ ADOPTED BY E. R. Rosson, EsQ.,

H M GOVERNMENT ALFRED WATERHOUSE, Esq.,

P = And numerous :l’-'a"lll':!'{,? eminent

.:ir-i‘r."ra’-t{-&.

FULI. PARTICUILARS MAY BE |
OBTAINED OF

THeE NATIONAL i

Accident Prevention Window |

Company, LTo., :

159 Victoria Street, Westminster ;

OR AT THE

Offices of the Scottish Licensees,

- The N.A.P. Window Company

FOR SCOTLAND,

pISash um;ar:ne.:f “ 12 Renfield Street, Glasgow,
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MANUFACTURERS OF
GLAZED PIPES AND CONNECTIONS
SEWER GAS TRAPS,
BROWN & CANE GLAZED SINKS.

Brown Enamelled Bricks

(Largely used in lieu of Salt-Glazed),

WHITE & COLORED GLAZED BRICKS,
CLOSET PANS AND TRAPS,
Blue Bricks, Kerbing, Channelling, &c.

llustrated Catalogue & Prices (i G000 Desizns) O Application,




JOHN GRUNDY,

Heating Apparatus Manufacturer.

Estimates Free. Success Guaranteed.

A e,
Foundry: Tyldesley, Manchester.

Showrooms and Workrooms: TYLDESLEY BUILDINGS, TORRENS
STREET, ISLINGTON, N.

West-End Showrooms: 57 WIGMORE STREET, LONDON, W.
Chief Office: 30 Duncan Terrace, City Rd., London.

WINTER WARMTH & COMFORT.

HEATING AND VENTILATING APPARATUS.
CRUNDY'S SPECGIALTY. PURE WARM AIR.

UPWARDS OF ONE THOUSAND TESTIMONIALS RECEIVED.

PURE WARM AIR, AS SUPPLIED TO

Truro Cathedral ; Londonderry Cathedral; Sherborne Abbey; Kilmore
Cathedral ; Stanley Cathedral, Falkland Islands; Cardiff Catholic
Cathedral ; the Queen’s School Chapel, Eton ; Cork Asylum ; Leicester
Asylum ; and to upwards of three thousand Places of Worship ; and a
great number of Mansions, Houses, Hotels, Hospitals, Schools, Ware-
houses, FFactories, Workhouses ; Cork Law Courts, &c., &c,

84 Brook Street, Grosvenor Square, W.
December Bth, 18g3.

Stk WILLIAM BROADBENT encloses cheque for the * Grundy' Heating
Apparatus supplied to his house, and is glad to say that it has proved very
satisfactory for warming and ventilating as required. The principle of the apparatus
is most satisfactory.

To Mr. GruNDY.

PROFESSOR TYNDALL writes:
Hindhead House, Haslemere.
October 24th, 18g3.
Dear Sir,—My house being so well provided with grates and fues for the
generation and distribution of pure warm air, I have been thus enabled to spend my
winters in England instead of on a foreign shore.—Yours very truly,
Jonx TyxDALL.

Fever Hospital and House of Recovery, Cork Street, Dublin,
QOctaober 26th, 18g4.

Dear Sir.—1 have much pleasure in informing you that we have found your
Heating Apparatus a great success in our new Epidemic Hospital, which consists
of a two-storey building, each storey containing two large wards, a smaller isolation
ward, and two nurses’ rooms. It is easily managed, does not cost much for fuel, and
the air entering is most pleasant, warm, and free from smell. It is with the full
concurrence of the Managing Committee I give yuu this testimonial,

Yours faithfully,
Jons Marsuart, Day, Registrar and Resident Medical Officer.
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I.ondon Office :

MELBOURNE,
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(ilobe Tube Works,d
WEDNESBURY, Staff.

Manufacturer of lron and Steel Tubes and Fittings
for (ias, Water, Steam, Hydraulic, Compressed Air,
Refrigerating and Heating purposes, in Stock to
8in. diam. Water and Qil Mains, Well Tubes,

—_————

e
18815

Light Wrot.-Iron Rain-
Water Tubes.

Sewer Ventilating Tubes.
Tubular Line Posts, &c.

L: ‘-E,"I 'l:.- I.

14 Gt. St. Thomas Apostle, E.C.




BRAZIER & SON'S

DIRECT-ACTION

Pedestq{__VYapeP " Closet.

h ity
| o
L ' - -
W

Self- Cleansing. Simple.

Durable.

Effect.ve.
No Sewer (as.

A Good Sanitary
slop Sink.

HIS is a first-class Pedestal Water-Closet in one piece. of highly - finished
Earthenware which combines all the advantages of our Direct-Action Closer,
using the direct fall and power of the Aush to thoroughly clear away the

contents of the trap at once into the drains, leaving clean water 1n the pan.

The advantages of this form of Closet is universally admitted as the most
Sanitary, there being no woodwork or enclosure; every part can be seen, kept clean
and any defect immediately detected—also being ventilated at the highest point of
trap, no sewer gas can pass or syphonage occur.

BRAZIER & SON’S PATENT

DIREGT-AGTION WATER-CLOSETS.

PATENT DIRECT-ACTION.  AWARDED THE SOCIETY OF ARCHITEGCTS'
SILVER MEDAL, 1886.

Now ready, the New Direct-Action
PREDESTAL WATER-CLOSETS, Syphon
Waste-Prevanter Cisterns, :'f-‘-'l.'lr-ll.'.!]_a-]lt.:ll. Uri-
nals, x"-'.-.'q dic.

These approved Sanitary Water-Closets,

&e., can be seen in aclion.

Particulars and Prices obtained at

From 125, cach 106 BLACKFRIARS ROAD, S.E.




Hot - Air Engine
WITH PUMP.

TABLE. |
SHOWING RESULTS OF |
ACTUAL TESTS. |

“t:]';_:ht (allons

raised. per hour.

It.

30 1450
40 1375
50 , 1230
60 1125
70 1050
30 830

The lift to pump should not
exceed zs feet.

Strongly recommended for Country Houses, Stables,
Byres, Dairies, Greenhouszs, Laundries, Railway Stations,
Chemical Works, Contractors’ Works, &c.

Both Pump and Engine are of the simplest construction,
designed and built specially for use where skilled labour 1s
not obtainable.

Provision has been made for throwing the Pump out of
gear when not required, thus leaving the Engine free for
Dairy work or any other purpose requiring small power.

=N==
Full Particulars, and Prices of Complete Pumping Outfils,

to be obtained [from

NORRIS & HENTY, Ltd.,

235 UPPER THAMES STREET, E.C.



Captain L. A. ARKWRIGHT’S

SLIDE RULE

FOR CALCULATING THE

STRENGTH & STIFFNESS OF TIMBER BEAMS.

il O A

This Rule is constructed to facilitate the
calculation of the strength of fir beams of all
sizes up to I8in. x I8in. x 30ft., and the calculation
of the stiffness of fir beams up to the same

dimensions.

Write for Pamphlet giving Description
and Examples.

PRICE, Divided on Boxwood, 106.

e —ip— -

MANUFACTURED ONLY BY

HORNE & THORNTHWAITE,
OPTICIANS,

Astronomical, Mathematical, and Photographic
Instrument Makers,

416 STRAND, LONDON, W.C.



Awarded Medal, International Certificate of Merit by Sanitary
Health Exhibition, 1884. Institute, 1885.

F)

.. Q

ANTISEPTIC CONTINUOUS FLOORING.
Antiseptic Floor Polishing by a Special Process for Existing Floor Surfaces.

PATENT DISINFECTOR FOR GENERAL USE.

MOIST HEAT RAISED BY GAS. About 260 deg. of heat produced in 25 minutes
with a consumption of 80ft. of Gas. Apparatus made in 4 sizes.

AWARDED SILVER PEU BRONZE MEDALS, International Health Exhibition, 1884,

ARTHUR JENNINGS, Sanitary Contractor, 18 TOOK'S COURT, CHANCERY LANE, E.C.




Sanitarp Pipes,
GULLIES aND TRAPS,
CHIMNEY POTS, FLUE LININGS.

- —

Fire Bricks, Boiler Seating Blocks.

e ——

JOHN R. FYFE & Co.,
SHIPLEY, YORKSHIRE.

Telegraphic Address—*‘‘BRICK, SHIPLEY."

WATER FILTERS & PURIFIERS.

TYPHOID and other FEVERS, CHOLERA,
e &c., avoided by using the CISTERN
=l | ||| FILTERB supplied by

fill THE LONDON & CENERAL WATER
PURIFYING COMPANY, L.

Patent Cistern Filters, charged solely
with Animal Charcoal.

Patronised and used by Her Majesty the Poriable
House Clstern, fitted with & Queen, H.R.H. the Prince of Wales, Clstern Filter.
Clstern Filter, H.R.H. the Duke of Edinbur‘gh. H.R.H.
the Duke of Connaught, H.R.H. the Duke of Cambridge ;
The élite of the Medical Profession, and at the London, Middlesex, St. George's, St.
Mary's, Fever, and German Hospitals and various Lunatic Asylums, Institutions,
Clubs, Breweries; and at the Schools gstablished by the School Board of London.

PRICES OF CISTERN FILTERS, from 30/~ UPWARD.

Nos. 1 and 2 Filters are intended for filtering water for drinking purposes only.
The others are caleulated to filter ALL the waterin the house. The Company
manufacture Filters of any size for the Navy, Manufactories, &e.

Where parties have not the convenience of Cisterns, the PORTAELE
CISTERN FILTERS meet the difficulty.

PRICE :—No. 0, in4-gal. Fan, £1 5s.; No.1,in7-gal, Pan, £2; No. 2,in1l1-gal. Pan, £3.
Camp Filters, specially adapted for India, price complete, £1 10s.
Household and Fancy Filters, from 10s. Pocket Filters, 4s. Gd. and Bs.

157 STRAND, LONDON, W,C.

.




Telegraphic Address: ‘‘REJUVENIZE, LONDON."
AR

11 UPPER THAMES STREET,
(Close to St. Paul’s Station, Queen Victoria Streel)
LONDON, E.C.

hargest and Best-Lighted
+ + Shouu Rooms, +

for the Exhibition of WALL and CEILING DECORA-
TIONS, in the City of London.

In addition to our Large and Varied Stock of
WALL PAPERS, &c., we have made arrangements
by which the Pattern Books of any of the West-End
Manufacturers may be seen at our Warehouse, so
that our ability to satisfy the wants of any clients
you may send to us is practically assured.

On your requiring Wall Decorations in the way of

Paperbangings, Lincrustra = Tlalton,
Hnaglypta, &c¢., &¢,,

we beg to solicit a visit to our Show Room, when
every attention shall be given to your requirements.

e

PRICE, WIGHTWICK & CO.,
Paperhanging Factors.

Pattern Books can be had on application.




VALUABLE BOOKS

For ESTATE AGENTS, SURVEYORS, &ec.

_In the Press. Demy 1zmo.

The London Building Act, 1894.

With Notes and Cross References, and an Appendix containing fuch existing
Syatutes as still affect Building Operations within the Administrative County of
London ; also the Bye-Laws, Regulations and Orders of the Londan County Council
and of the Commissioners of Sewers ol the Lit}' of London. By W. RUSSELL
GRIFFITHS. LL.B., of the Inner Temple, lditor of ** The Statutes Regulating
| ondon Building,” and FRANCIS W. PEMBER, M.A., of Lincoln's Inn,
Diraftsman of the Bill as originally introduced into the House of Commons.

Demy 8vo., Cloth; 10s. 6d.

Tenement Houses and Flats
(THE LAW RELATING T0O),

IFor Residential or Building Purposes, including the T'axation and Rating thereof.
With an Appendix of Precedents, Lea-es, Forms, and a Digest of Cases relating to
the Inhabited House Duty. Iy WALTER CLODE, Rarrister-at-Law, ol the Inner
‘I'emple, Associate of the Surveyors Institution, &c.

My, CLoni's work will be a welcome addition to the Architect, Surveyor, and
Fstate Agent's legal library."—Bnidding News.

Third Edition. Demy 8vo., Cloth, 2cs.

Moore’s Practical Forms of Agreements.

Containing nearly zoo Forms relating to Sales and Purchases, Building and
Arbitrations, Letting and Renting, Debtors and Creditors, and numercus other
subjects. With a variety of useful Notes. By H., MOORE, Esq., Author of
“ A Handbook of Practical Forms,” &ec. Third Edition. Thoroughly revised.
By T. LAMBERT MEARS, M.A., LL.D. (Lond.), of the Inner Temple,

Jarrister-at-Law.

Demy 8vo., g3o pp-, Cloth, 32s.

The Law and Practice of Compensation

For TAKING or INJURIOUSLY A FFECTING LANDS under the Lands
Clauses Consolidation Acts, 1845, 1860, and 1869 ; Railways Clauses Consolidation
Act, 1845 ; Artizans’ and Labourers’ Dwellings Improvement Acts, 1868 to 188z2;
Public Health Act, 1875; Elementary Education Act, 1870; General Metropolitan
Paving Act, and other Public Acts (English, Irish, and Scotch). With an
Introduction, Notes, and Forms. By the late SIDNEY WOOLF, Q.C, and
JAMES W. M IDDLETON, of Lincoln's Inn, Barrister-at-Law.

‘s The book is a most complete one in its subject, and may fairly claim to be an
indispensable guide book for the compensation lawyer."' — Law fournal.

Just Published, Royal 8vo., Cloth, ss.

A Synopsis of the New Estate Duty.
(FINANCE ACT, 1804.)

With the Forms used and Instructions as to the Duty, to which is also added the
Finance Act, 1894, and a List of the Forms used in the Payment of the Death
Duties. By E. HARRIS, of the Legacy Duty Office, Somerset House.

** A very serviceable companion Lo those whose duty it is to master a difficult Act
of Parliament.”"— Law Journal.

London : Wm. Clowes & Sons (Ltd.). 27 Fleet Street.

o




ST. BRIDE'S PRESS PUBLICATIONS.

“t Olearly printed, concisely written, and convenient in size."

1. Tue LoxpoN OwNErs' IMPROVEMENTs RarTe BiLn. By
George Beken, r.s.1.  (Out of Print.)

2 ABSTRACT OF THE LoxpoN OWNERS' [MPROVEMENTS RATE
Bitn. Price 1d., post free. (Out of Print.)

3. DirAPipDATIONS. By Sydney Perks, p.A.8.1., A.R.L.B.A. Price
6d., post free.

44 Dilapidations® conveys much information in a concise form."”—
Erening News and Post.

4, Swann THE LonponN County Councin CoNTrROL METRO-
poLITAN RaTING? By W. Harnett Blanch. Price 6d.,
post free.

5. TuE Disposar oF Towns’ ReFuse. By H. Percy Boulnois,
M.INST.C.E., City Engineer of Liverpool. Price 6d., post
free.

“ All those concerned with municipal government should get a little

sook by Mr. H. Percy Boulnois, the city engineer of Liverpool, on ‘*The
Disposal of Towns’ Hefuse.’ ''—Tke Star (London).

“*AMr. Boulnois holds no brief for any one particular destructor, but
states the case in each case with calm impartiality, his renders being
left to judge for themselves which are the most likely to meet the re-
quirements of their particular districts.""—The City Press.

* Full particulars, with diagrams, are given of the various processes
for the removal of the general refuse of our towns, and the pamphlet
abounds with information of much utility and interest to town sur-
veyors and members of boards and sanitary committees,”’—Norfolk
Daily Standard.

6. TR AcrICULTURAL HorLpings (ExcLAND) Act, 1883. By

William Arnold, F.s.1. Price 6id.; by post, 7d.

‘¢ It consists of a brief but clear description of the provisions of the
Act, followed by practical advice, with examples showing how claimes
should be made, Mr. Arnold thinks the Act on the whole is working
well in the interests of the best tenant farmers, but that many of its
technicalities should be modified or swept away. The book is short,
easy to read, and published at 6d."”"—Worcester Herald.

7. BETTERMENT. By Alfred Thomas Macer, p.A.8.1. Price 1s.,
post free.

“ Should be in the hands of all who finil it necessary to consider the
question.’'— Estates Gazette,

8, THr HerMITE SYSTEM OF SANITATION OoF Towns BY ELEC-

TrICITY. By Edward J, Paterson, M.INST.R.E. Price 6d.
**It is impossible to read this little pamphlet without feeling con-
vinced that M. Hermite’s invention is a valuable and practical one.”’—
Lightning,
9, CueMICcAL SaNitaTioN., By William Brown. Price 6d.,
post free.

H




Now Published, Price 10/6 ; for Cash, Post Free, 8/11.

Focal Government Act, 1894,

WITH AN
Introduction, copious Notes, Appendix and Index, forming
an Epitome of the Law relating to Parish Councils, and
showing the alteration in the Law relating to District
Councitls and Boards of Guardians.

ALEX. MACMORRAN, M:A,,

Editor of ** Lumley's Public Health,” one of the Editors of *' The Justice of the
Peace, &c., of the Middle Temple, and

T. R. COLQUHOUN DILL, B.A,

Of the Inner Temple, Barristers-at-Law.

OPINIONS OF THE PRESS.

JUSTICE OF THE PEACE. _
¢, , . . They reconcile apparent inconsistencies and elucidale

dark passages in the Act.”—A/ay 26, 1894.
THE ESSEX HERALD.
¢, . . . The work is, therefore, of a most thorough and
cnm%:-lete kind, and it will be found of the greatest use by all who have
anything to do with the parish or district councils.” —/June 5, 1894.

_ THE MIDHURST TIMES. ‘
‘It will be found invaluable by all those whom the Act affects.”—

June 2, 1804.
THE SOLICITORS' JOURNAL.
“ . . . . We have come across no other edition that can be
so confidertly recommended to the general public.”—/une 2, 1804.
EAST ANGLIAN DAILY TIMES.
«’The authors have dealt fully with every part of their subject, and
have given the student of the Act careful explanation of its not very
clear provisions.”—/une 4, 1894.

LONDON : SHAW & SONS, FETTER LANE, E.C.




.= IN PREPARATION. =

-—

LUMLELEY S

Public Health

With very Extensive Additions, including all
Statutes relating to Public Health to the present
time, and Notes containing all cases to date of

Publication, Index, &c.

FIFTH EDITION,
A. MACMORRAN, M.A. Eso.

(Of the Middle Temple, Barrister-at-Law.)
5448000800008 00880880000000000000404020080 000000000001

Oypinions of tBe (Press on fasf Edifion.

““ Without question the most complete work relating to the subject
with which it deals.”"—ZLance?.

¢« This work has now been carried to the highest pitch of excellence
by the present editor.”’—/ustice of the feace.

¢ As a Manual it is not likely to be superseded.”—ZLaw Times.

“ The book is a very complete and accurate handbook.”’—The Law
Jonrnal,

“‘ Indispensable as a working authority with all concerned in ‘local
government.' '—Law Journal.

LONDON : SHAW & SONS, FETTER LANE, E.C.



London Depot: Midland Goods Station,King's Road, Camden Town, N.W,
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THE '‘SWAN" Telegrams:
WASH-DOWN CLOSET. 3

: = . THE " TORRENT"
“Skey, TAMWORTH. WASH-DOWN CLOSET.

“Skey, Loxpon."

ALS0 MAKERS OF

CABINET STANDS,
URINALS,

Re., &e.

No. 8 TraPr.

Plain and
| Encaustic
.| Flooring Tiles.

Buff Enamel ,
Channel Bends, [~
Kitchen Sinks,

Blue Bricks,

Drain Pipes,
Chimney Tops,

&ec., Sc.

= ) Glased Hearth
and Wall Tiles,
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DISINFECTANT

FOR THRE

HDUSEHOLD STABLE KENNEL & FARM.

Prevents of all
the Ir[fectiuus
Outhreak TH _E BE S T g Diseases.

DISINFECTANT.

Absolutely Safe in use, Non-Poisonous,; and
Stronger than Carbolic Acid.

JEYES’ SANITARY POWDER.
JEYES’ DISINFECTANT SOAPS.

VERY ECGNOMICAL IN USE.

TOILET PAPER sanimiseo with “JEYES’ FLUID.”

Automatic Boxes for same in Walnut Wood, Embossed Board and Cardboard,

Write for Descriptive Pamphlet, Price List, and full
Particulars, to

HEAD OFFICE: 43 CANNON ST., LONDON.
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ks Every Hnuae Connection shall ventilate the Sewer.”

oykes' Patent Interceptor.

STITY PATENY l.luutmm-
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PLAN.

EDTE —TIf the Sewer Gas outlet is not used, a Screw Plug can be inserted
and closed with our India-rnbber Washer or with grease.

IMPROVEMENTS.

Disp-nsing with open channel, which is often choked with eolids.

In case of a stoppage. the Chamber cannot fill with Sewage; a
man can therefore enter and anstop the drain.

Provision for ventilating Public Sewer (which may or may not be need).

The pressure of gas is taken off the sewer side of the Interceptor,
whereby the water seal cannot be forced.

The Interceptor is sealed up, which prevents the escape of gases in
the Chamber.

Provigion for the admission of fresh aiv to the house drain.

By confining euch fresh air to space in the pipe we inFure a
current; by the old system it enters the Chamber, diffuses
itself an{l becomes foul, and the current destroyed.

The use of screw stoppers whwh cannot be blown ontl.

The screw stoppers can be taken out of the Inspection Armis and
tlhie respective drains cleansed.

The inlets A and B are made with a shoot into the Interceptor, there-
by thoronghly flushing same by the roof-water during a storm.

By confining the liquid to the Interceptos no sewage can escape to
permeate the hurrmmdmp: subsoil.

Concentration of all parts in the Chamber, where they are easily
accessible, and where full control is obtained over the system.

Prica delivered to any part of United Eingﬁium, 4in 16/6, 6in. 22/8, Sin. J8/6,
Side Inlets, 2/- extra.

ALBION CLAY CO.,LIMITED,

Albion Works. Woodville Burton-on-Trent,
or 18 NEW BRIDGE STREET, BLACKFRIARS, E.C.
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