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INTRODUCTORY ABSTRACT 

TO REPORT ON CONGRESS OF HYGIENE, AND ON SANITARY WORK IN 
EUROPE, 

( Parliamentqry Paper, No. 160, 1891,) 

BY A. MAULT. 

As my Report is necessarily very long·, and t;eats of a great number of topics, I have judged it to be 
desirable to prepare the following Abstract of matters referred to in it in a form that will serve as an Index 
to those who are interested in any special subject that was considered at the Congress, or that came under . 
my observation. 

(1'he nmnbers 1·1;fm· to paragraphs o.fthe Repo,·t.) 

Abattoirs.-See ilfeat and ilfillt. 
Acton.-Sewage treated with ferozone and some of it afterwards filtered with polarite ; clescription of 

works; analysis ·of effluent water; sludge from tanks pressed into cakes of manure, 72. · 
Adelaide Sewage farm and filter-beds : description of ~orks, filter-beds, and farm ; analysis of water from 

filters, and of top soil scraped from filters and sold as manure; soil and cropping of farm, and 
analysis of effluent water and of soil at various depths ; farm accounts, 80. 

Air ~f' Tomns, Smolte, Jc.-(See Appendix also). Papers on the subject read at the Congress, especially 
with reference to the air of Manchester, 27. Smoke prevention, rules at Manohester; effect of 
smoke on mortality from chest diseases; Dr. Hill of Birmingham's opinion, 128. Smoke in 
Hobart, 155. · 

Alcohnlism.-Papers read at the Congress, and discussion upon, 50, and Appendix. 
Alumina.-See Lime Processes. 
Ambitlance.-See Hospitals. 
Animals.-(See il:leat, Jc. and Appendix also). Papers read at CongTes~ on the communicability of certain 

diseases, such as anthrax or Cumberland disease, from animals to man, 48. . , 
Ashpits.-Arrangement of, under Model Bye-laws, 110. (See Plan at pag·e 60.) 
Asylums.-(See Hospitals, ,J·c.) 
Bacteriology.-(See Appendix), with reference to the purity of water, Papers at the Congress, 24. Effect 

of mechanical ~ltration on, 22. 
Bfrmingltam, Sewer-flushing at, 60. Sewage disposal by precipitation with lime, and digg·ing the sludge 

into land, and passing the water over land ; description of the sludge and irrigation farms, crops, 
and financial results ; disposal of the nightsoil from pail-closets, 77. Description of refuse disposal 
works with Pearce's destructors; nightsoil drying plant, 91. Museum of sanitary appliances, 106. 
Description of Dr. Hill's waste-water closets, with plans, 107. Work of demolition under Artizans' 
Dwelling Act, and sanitary effect, 113. Well-closing case, magistrate's decision, 119. Workhouse 
Infirmal'y and its fitting up, 141. 

Blind.-Papers on education of, read at Congress, 43: (see Appendix also). 
Bread.-Bakeries : see Food. 
Bu1·ial and Cremation.-Papers and discussions on at Congress, 40. Growing public opinion in favour 

of cremation; burial of infected bodies to be immediate ; wakes not to be held over such 
bodies, 129. · 

Burnley.-Description of Ducketii's slop-water closet in use at, 107. 
Bye-lan;s.-Moclel -Bye-laws issued by Local Government Board, and generally adopted by Local Boards 

of Health, 101. . . 
Oancer.-Increasing mortality from, Dr. Stopford Taylor on, 132 : (see Appendix also). 
Children.-Papers and discussions in the Congress on scientific observation of their physical and mental 

• · condition, on the Treatment of the feeble-minded, &c., 43 ; and see Appendix also. Health, 
growth, &c., in Denmark, 123. 

Cholera.-(See Appendix also.) Effect of sanitary work on prevalence of, 148. Epidemic at Marseilles; 
Quarantine v. Sanitation, 150. 

Consumvtion, Phtltisis, T1tberculosis.-Papers and discussions on in Cong1·ess, 35 and 42: (see Appendix 
also). Effect of overcrowding on prevalence of, at Glasgow, 112. Effect of smoky atmosphere 
on prevalence of, 128. Treated as infectious disease by sanital'y authorities at New York. 
131. Recommended to be done in Tasmania, 156. · 

Contagious Diseases Acts.-Papers and discussions on in Congress, 35, a~d Appendix. 
Coventry.:--Description of sewage works for lime and alumina process, followed by inigation; sludge­

pressing ; working expenses,. 76. Sanitary control of new houses, 105. Sanitation of old houses, 
111. Effects of notifying disease at, 130. Cheerful appearance of workhouse hospital, 141. 

Oremati~n.~See Buriaz. . . 
Cremator.-See Fume Orematm·. 
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Croydon.-Dr. Carpenter on hygienic effect of sewage farms at, 19, and Appendix. V entihttion of sewers 
at, 59. Flushing of sewers at, 60. Description . of South Norwood sewage farm, and l'esults 
and cost, 78. 

Dairies.-See Meat ancl Millt. 
Denmarlt.-Medical organization, hygiene, and demography, 104. Plan_s of subsoil, 104. Peat used in 

closets, 109. School hygiene and children's development, 123. Milk control and dairy manage­
ment, 125. 

Dest·ructors in London, 70, 87, 88, and 89.-Description and plan of Fryer's destructor, 80. At South­
ampton, 71 and 90. At Ealing, 73 and 93. Pearse's destructor at Birmingham, 91. The 
Manchester destmctor, 92. Fryer's, at Warrington, with Perret's patent furnace, 94. The 
Glm,gow destructors. (See Rqfu.~e Disposal). 

Dian·hr.ea and Dysentery.-Effect of sanitary work on prevaknce of, 148. (See Infant llfortality ). 
Diphtlte1·ia.-Papers and discussions on in Congress, 20, and Appendix. Effect of sanitary work on 

prevalence of, 148. 
Disinfectants and Disi1ifection.-Papers read in Congress, 79, and Appendix. In the sick room, 137. 

· Disinfection of houses, 138. Bromine as a disinfectant, 138. Disinfection of articles at fixed 
stations and by locomotive stoves, 139. 

Drain Construction.-Papers read at Congress, 10, and Appendix. Size of, 97. Interception chambers 
on, 96. Drains nuder house~, 98. Drain-traps, 99. Drain-testing by smoke and by water 
pressure, 103. At New York, 105. (See_ plan, page 54.) 

Drain Vent-ilat-ion.-(See Seroe1· Ventilation). 
EalinrJ.-Description of sewage disposal works by treatment with lime and alumina, and burning of sludge, 

73. Refuse disposal, destructors, and cremator, 93. 
Em·th Closets (See also Pail Closet.~).-Reasons for not using them, 8. Use in hospitals where the 

contents are burnt, 109. 
Eastbmtrne.-Sewe1·-flushing· at, 60. Shone's ejectors used, 64. Sewage discharged into the sea without 

treatment, 69. Drain-testing by smoke and water pressure, 103 .. Certificates of sanitary condition 
of houses, 103. · 

Ed1tcational Hygiene.-(See also Cltild1·en ). Papers read at Congress, 44, and Appendix. 
Education, Physical.-See Physical Education. 
JI;jectors.-See Slwne's B]jectors. 
· Elect1·olytic treatment of Sewage.-Description of Mr. Webster's process, 84. 
Ferozone.-Use and analysis of. Method of its employment at Southampton, 71 ; and at Acton, with 

analysis of effluent water, 72. Use at Manchester, 81. Action of, compared with Electrolytic_, 
84. Proposed use at Hobart, 153. 

Flusltin_q Seivers.-See Sewer-clennsing. 
Food.-(See also Meat and Milk). Papers reacl. at Congress, 42, and Appendix. Bakehouses, 124. 

Food analysis, 127. Artificial greening of French vegetables, 127. Prevention of adulteration, 
with diagram, 149. 

Fume ancl Niglttso-il Cnmators.-J ones's fume cremator at Ealing, and description of, 73 and 93. Night­
soil cremator at Hospitals, 109. 

Glasg01v.-Proposed treatment of sewage by lime process, 75. Description of scavenging and refuse 
disposal work, 95. Drain-testing by smoke, 103. · Sanitation of old houses, lll. Dr. Russell's 
w01k in connection with house accommodation, overcrowding, &c., 112. Large demolition of 
unhealthy houses, ll3. Work-people's lodgings, ll8. Waking over infected bodies illegal, 129. 
Disinfecting station and work, 139. Hospital, its arrangement, fittings, cheerful surroundings, 
&c., 141. Reception-houses for families of infected patients, 142. Sanitary administration, 145. 

Gully-grates and 1.~raps at Sheffield, particulars of, and drawing, 105. 
Henley, Description of sewage works at, 65. 
Hobar·t.-Sewage system recommended, 152. Works necessary to sewage disposal similar to South­

ampton, 153. House sanitation, 154 .. Scavenging, smoke prevention, wood-paving, 155 . 
. Ilo.~pitals, ,fc., Papers on, read at the Congress, 32 and 33, and Appendix. Hospital isolation and treat­

ment of infectious-diseases, 140. Description of hospital at Glasgow, its arrangements, fittings, 
and surroundings, 141. Cheerfulness of appearances studied, 141. Visiting patients, 141. 
Reception-houses for families_ofpatients at Glasgow, 142. 

House-building, Papers on, read at Congress, and discussions thereon, 28, 35, and Appendix. Building on 
bad ground, 104. Depositing plans before building, practice at Coventry, New York, Sheffield, 
(with particulars), and at Warrington, 105. 

Ho·u.ses for lVorlting Classe.~.-Papers read at Congress, 29, and Appendix -Act of 1890, First Part 
relating to unhealthy houses, streets, lanes, and yards, ll4 ; Second Part to repair or demolition, 
ll5; Third Part to provision of new houses or lodgings, ll6. Carrying· out of Act in Birming­
ham, Coventry, and Southampton, ll7 . 

.J:(ouse Sa.nitation.-Model system of drains, &c., at Sanitary Museum, with drawing, 96. Certificates of 
sanitary condition at Eastbourne, 103, bspection of new houses before occupation, 103 ; at 
New York and Sheffield, with particulars, 105. Museums of, appliances for 96, 105. Sanitation 
of old houses at Coventry, at Glasgow, lll. Disinfection after infectious disease, 138. Control 
of, at Hobart, 154. 
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Houses unfit foi· Habitation.-Acts relating to, and work done under them 111 London, Liverpool, 
Glasgow, and Bi1·mingham, 113. Provisions relating to, in the Act for the housing of the 
working classes, ll4 and ll5. 

Infant Moi·tality, Dr. Ballard's Report on ; effect of staple trades on, 133. 
Infectious Diseases (See also Not[fica,tion).-In schools, 130. Disinfection of houses after, 130. Use of 

hospitals in cases of, 140. Effect of sanitary work on, 148. 
Inspectoi·s.-See Sanitai·y Administi-ation. 
Irrigation, its influence on health, papers read at Congress, 18, 19, and Appendix. 
Irrigation Fa,·rns.-See Servage Disposal by Irrigation. 
Latham's Revolving Sci·eens, description of, at Coventry, 76. At Adelaide, 80. 
Lierimr' s System at Amsterdam and results, 8. 
Lime Processes.-Description of, at London with sulphate of iron, 70. At Ealing, with sulphate of 

alumina, 73. Alsing's process at Sheffield, 74, and proposed at Glasgow, 75. At Coventry with 
alumina followed by irrigation, 76. 

Livei-pool.-Sewer ventilation, 59. Sewer flushing, 60. Sewage discharged into Mersey without 
treatment, 69. Demolition of unhealthy houses, 113. Quarantine and smallpox, 150. 

Lo'Cal Boar·ds of I:lealth.-Paper on, at Congress, 36, and Appendix. Model Bye-laws adopted by, 101. 
Lodging-houses.-Paper on, at Congress, 30, and Appendix. Space required for each lodger, 118. New 

lodging-houses in Glasgow, ll8. 
London.-Sewage of, 55. Sewage disposal by lime and iron process, description of Barking outfall works, 

process, sending sludge out to sea in tank ships, Baker and Binnie's report, &c., 70. Refuse disposal 
at VVhitechapel, Letts's Wharf and Chelsea, 87, 88, 89. Houses for artizans, &c., 113. Wood­
paving, 121. 

J.1iancltester.-Air of, 27. Nightsoil disposal at, 81. Scavenging, 86. Refuse disposal and destructors, 92 .. 
Smoke prevention, 128. Sanitary administration, 145. 

J.11arseilles.-Sewer-flnshing-, 60. Sewage to be discharged into the sea without treatment, 69. Payment 
for use of sewer, 102. ·Quarantine and cholera at, 150. 

1l1easles.-Effect of sanitary work on prevalence of, with diagram, 148. 
Meat and 111illt.-(See also Animal.~, Consumption, ,fc.) Papers and discussions at the Congress,42, ancl 

Appendix. Milk supply and control in Great. Britain, in Denmark, and in New York, 125. 
Control of meat supply and destruction of condemned meat, 126. 

Nem York.-Sanitary legislation of, 35. House sanitation, plans, and control of building, 105. Control 
· of milk supply, 125. Of meat supply, 126. School hygiene, 130. Consumption treated as an 

infectious disease, 131. Vaccination, 136. House disinfection; use ofbromine as disinfectant, 139. 
Visiting patients in hospital, 141. Noxious trade inspection, 143. 

Nightsoil Dispo.~al.-At Birmingham, 77. At Manchester, 81. At Warrington, 82. At Rochdale, 83. 
Notification (!f Diseases.-Papers and discussion at Congress,38, and Appendix. Actofl889, its adoption 

and effects of, and diseases to be notified, 130. Application to Tasmania, 156. 
Noxious Tmdes.-Paper read at Congress, 41, and Appendix. Controlled in England under Alkali Acts 

. and Bye-laws; French regulations; Bnnel's book; inspection of, in New York, 143. 
Occupation in relation to Health.-Papers on, at Congress, 49, and Appendix. Effect of staple trade on 

· infant mortality, 133. ' 
O.fjicers of Health.-(See Sanitary Administmtion.) 
Open Spaces in Torons.~Papers on, at Congress, 26, and Appendix. 
Overcroivding.-Dr. Farr on effects of; Dr. Russell's work at Glasgow to prevent, 112. 
Pail Closet.~.-Reasons for not using, 8. Used at Birmingham, 77. At Manchester, and cost of making, 

81. At Warrington, and cost of making, 82, and plan of, 101. Ai Rochdale, 83. ·· 
Pai·is,-Sewerage of, 55. Rainwater pipes not to be used as sewer ventilators, 59. Description of sewage 
· farm at Gennevilliers arid analysis of effluent water, 79. Payment for right to use sewers, 102. 

Vaccine establishment and vaccination, 135. Disinfection of houses, 138. Locomotive disinfec-
tors, 139. 1 

Peat.-Treatment of sewage with Pagliani's process, 8, and Appendix. Use in closets, 109. 
Physical Education.-Papers read at Congress, 45, and Appendix. (See also Children's School.) 
Plans of Nerv Houses.-Required to be deposited, in England; at New York ; particulars given relative to 

Sheffield and Warrington regulations, 105. Proposal for Tasmania, 154. 
Plumbers.-Technical education of, 47, and Appendix. 
Poispn, Sale of.-Papers at Cong1·ess, 35, and Appendix. • 
Polarite.-Analysis of, used as filtering medium at Acton; analysis of effluent, 72. 
Preventible. Diseases.-Papers on, at Congress, 53, and Appendix. (See also Consumption, Infectious· 

•· Diseases, &c.) 
Private Improvements.-Rates not usually levied now, but special agreements made with owners, 144. 
Public Buildings.-Papers on, at Congress, 31, and Appendix. 
-Quarantine and J.v.Iedical Inspection.-Papers and discu~sion at Cong1·ess, 37, and Appendix. Medi~al 

inspection and smallpox at Liverpool; Dr. Brouardel on quarantine and sanitation; quarantine 
at Marseilles, 150. 

RainjaU.-Provision for, in sewers, 56. 
Refuse Disposal.-Papers on, at Congress, 25; and Appendix. Importance of proper arrangements, 85. 

In London, 87-88. At Southampton, 90. At Birmingham, !11. At Manchester, 92. 'At 
Ealing, 93. At Warrington, 94. At Glasgow, 95. · 
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Rivel' Pollution.-Papers at CongTess, 15, and Appendix. 
Rochdale.-Nightsoil disposal and sewage farm at, 83. 
Sanitary Administration, O.ffice1·.~, g·c.-Papers on, at Congress, 47 and Appendix. Status and duties of 

·.officers; sanitary administration at Manchester and at Glasgow; women as inspectors, &c., 145. 
Administration in rural districts, 146. 

'Sanita1·y Wol'h, E.ffects of-On public health, 51. In maternity hospitals, 51. Former condition of 
things, 147. Effect of sanitation on general death-rate, on death-rate from zymotic diseases, 
with diagrams, 148. Effeets of prevention of food adulteration, with diagram, 149. 

Scarlet Fevm·.-Utility of notification, 130. Hospital isolation for, 140. Effect of sanitary work on 
prevalence of, 148, with diagrams. 

Scavenging, and Sanitation of Street and Yards :-Sir R. Rawlinson on, 86. At Manchester, Liverpool, 
Glasgow, Southampton, and Paris, 86. Cleansing, &c. of court-yards, 122. At Hobart, 155. 

School H,ygiene, (see also Children, Physical Education).-Papers at Congress, 43, 46, and Appendix. 
Improvements in new schools, 123. Hygiene taught in Danish schools, 123. Effect of compul­
sory cla.uses of Education Act on the spread of infectious diseases, 130 . 

. :Servage Collection.-By underground sewers, 7. The separate system, 7. Papers read at Con:STess, 7, and 
Appendix. London and Paris systems, 55. Partial inclusion of rain•water, 56. :::iewerage of 
Eastbourne, 64. Of Henley, 65. Of Hobart, 152. 

Bervage Disposal genemlly.-Papers read at Congress, 14, 17, and Appendix. Various methods specified, 68. 
Servage Disposal by Irrigation.-Papers read at Congress, 15; 16, 19, and Appendix. Description of 

irrigation farms at Coventry, 76; Birmingham, 77; Croydon, 78; Paris, (Gennevilliers), 79; 
and Adelaide, 80. . 

Servage Dispo.~al by Precipitation.-Description of system at London with lime and iron, 70. At South-
. ampton with ferozone, 71. At Acton with ferozone, 72. .At Ealing with lime and alumina, 73. 

At Sheffield with lime, 74 .. At Coventry with alumina and lime followed by irrigation, 76. 
Southampton system recommended for Hobart, 153. 

'Servage Disposal without Treatment at Eastbourne, Liverpool, and other seaside to,vns, 69. 
Server Cleansing and Flushing.-Cleansing by manual labour, 12. Methods of flushing at Birmingham, 

Liverpool, Marseilles, Croydon, and Eastbourne, 60. Description of Field's self-acting syphon 
flushing apparatus, with drawing, 61. 

Sewer Construction.-Materials, 9, 57. Manholes, 58. Materials, &c. at Hobart, 152. 
Server and Drain Ventilation.-Papers read at Congress, 13, and Appendix. Methods used at Croydon 

. and Li_verpool, 59. Interception chambers, with drawing, 96. Drain ventilation, 100. 
Slteffield.--Description of sewage works on Alsing's system, 74. House sanitation, with drawings, 105. 
Sltone's E;fectm·s.-Description of, with drawing, 62. General utility of, 63. Sewage•lifting at East-• 

boume, 64. At Henley, 65. At Warrington, 66. Sludge-lifting and forcing at Southampton, 
66. Night-soil forcing at Warrington, 66. General opinion, 67. Recommended for use at 
Hobart and Launceston, 153. 

Slaughter Houses.-(See Meat, &c.) 
Sludge Disvosal.-At London, sent to sea in tank ships, 70. At Southampton, sent by Shone's ejectors to 

manure works, 71. At Acton, pressed into cakes, 72. At Ealing, burnt in destructor, 73. At 
Sheffield, dried in open air, 74. At Coventry, pressed into cakes, 76. At Birmingham, dug into 
land, 77. 

Smallpox.-Etfect of vaccination upon, with diagram, 148. · Smallpox and· medical inspection instead of· 
quarantine at Liverpool, 150. 

Smolw.-(See Afr of Towns.) 
Southampton.-Shone's ejectors at, 66. Description of works and process for sewage disposal by ferozone 

precipitation, and of manure-making with the sludge, and financial result, 71. Refuse disposal and 
destructor, utilization of clinkers, 90. System recommended for Hobart, 153. 

State Intervention in Sanitary Matters.-Papers read at Congress, 35, and Appendix. 
Street.malting Regulations, 120. Wood.paving, 121. 
Subsoil lVater and D1·ainage.-Papers read at Congress, 20,and Appendix. Bye-laws on subsoil drainage 

in England, 104. 
T!teat7·es.-(See Public Buildings.) 
Trichinosis.-Paper on, at Congress, 42, and Appendix. 
Typhoid Fever.-(See Appendix.) The Lausen case, 24. Effect of sanitary work on prevalence of, with 

diagram, 148. . 
Vaccination and Vaccine.-•(See Appendix.) Vaccination arrangements in England ; army vaccine· 

establishment at Aldershot, 134. Vaccine establishment and vaccination in Paris, 135. In!N ew 
York, 136. In Tasmania, 157. 

lVm·l'ington.-Shone's ejectors at, 66. Sewage and night•soil collection, manure-making, financial result, 
82. Refuse disposal and destructors, 94. Control over new buildings and drainage, 105. 
Privies and ashpits, with drawings, 109. · 

Wate1· Olosets.-Improved fittings and syphon cisterns for, with drawing, 106. Dr. A. Hill's waste-water 
closet at Birmingham, with drawing, 107. Duckett'.s automatic slop.water closet at Burnley, 
107. Trough closets, with drawing, 108; recommended for Hobart, 154. 

fVate1· Supply.-Papers read at Congress, and discussions, 21, 22, 23, 24, and Appendix. Obligation to. 
provide, 119. Birmingham well-closing case, 119. • 

W liooping•cough.-Effect of sanitary work on prevalence of, with diagram, 148. 
lVood Pavin_q.-(See Street-malting.) 



REPORT ON THE SEVENTH INTERNATIONAL CONGRESS OF 
HYGIENE AND .DEMOGRAPHY,· 

HELD IN LONDON IN AUGUST; 1891: . 

AND ON THE LATEST· DEVELOPMENTS OF· SANITATION 
AND SANITARY WORK IN EUROPE. 

T~ the Honourable the President and to the Members of the Central Board of Health. 

Gli1NTLEMEN, 

1. I HAVE the honour to present to you the follo~ing Report of my mission to England as 
Delegate of the Tasmanian Government to the Seventh International Congress of Hygiene and 
Demography, and to request you to forward it to the Government for its information as to the 
fulfilment of the commission it entrusted to me. In accordance with your instructions I took 
advantage of my visit to England to obtain all information that could be collected in the time at 
my disposal on the latest developments of Sanitary science and practice in Europe. To do this in 
the most efficient and useful manner, I selected, in addition to London, the followi11g places as most 
fairly representative of different sewerage systems in use, and as exemplifying the best methods of 
sanitary administration :-Acton, Aldershot, Birmingham, Coventry, Croydon, Ealing, Eastbourne, 
Glasgow, Liverpool, 1\-Ianchester, Marseilles,. Paris, Rochdale, Sheffield, Southampton, and War­
rington. I also obtained as precise information as possible as regards other places I was unable to 
visit. , 

Delegation to 
Congress. 

Collection of 
information, 

2. Un the 20th of August I had the honour·to forward a short Progress Report to the Hon. ProgressRepo1i,· 
the Chief Secretary. I have to request that that Report be taken as introductory to this. 
Mention was made in it of my proceedings at Melbourne and Adelaide with respect to the offer of Information for 
my services to the Governments of the other Colonies. Since it was written I received from Sir ofuer Colonies, 
John Forrest, the Premier of Western Australia, a request that, in accordance with the· above-
mentioned offer, I should obtain for the Central Board of Health of that Colony information with 
respect to recent improvements or developments of the dry-earth system. I replied by promising 
to obtain all information in my power, and have done so accordingly. · 

I. THE CONGRESS. 

3. The Congress was virtually the eighth of the series (though called the seventh) of lp.ter~ organisation of 
national Congresses of Hygiene and Demography that have been held in various capitals of Congress. 
Europe. Each of these Congresses has been more important in its proceedings and results. than. it!! . 
predecessor. At an early stage in the preparations made for this one in London, it becam.e evident 
that its scope would be so large, and the matters to be discussed so numerous, that special arrarig~-. 
ments would have to be made for the conduct of its business. It was accordingly divided into the ·two 
great divisions-Hygiene and Demography-and the Division of Hygiene was subdivided into nine 
sections, each having an organisation and officers of its own_, and.meeting separately, the. µrst and 
last meetings of the Congress being the only general ones. The sections.in the :Oivisio~ of a:ygi,e~e 
were-

Preventive Medicine. 
Bacteriology. . 
Relation of the Diseases of Animals to those of Man. · 
Hygie~e of Infancy and Ch_ildhood. . · .. · 
Chemistry and Physics in relation to Hygiene .. 
Arc~itect~re i~ relati?n to Hygi~ne. 
Engmeeniig m rel_atwn to Hygiene. 
Naval and Military Hygiene. 
State Hygiene. _ 



WQrk of 
· Congress. 

Apnendix I. 

Work of 
1!:pgineering 
Section. 

Scope of prac­
tical work of 
Session, · 

4 

The Division of Demography comprised Demography in general, Health Statistics, and Industrial 
Hygiene. Some arrangements of the kind were evidently necessary, but it was quite impracticable 
to fix definite limits.· The 2nd, 3rd, 4th, and 8th sections of the Hygiene Division were practically 
definite enough; but the other sections, especially the 1st, 5th, and 9th taken together, and the 6th, 
7th, and 9th, and Industrial Hygiene taken together so overlapped each other in regard to subject­
matter as to render it difficult to determine to what section certain topics belonged. 

4. Altogether 273 papers were submitted to the Congress, of which 163 were by Delegates from 
Great Britain, 24, by Delegates from each of the countries of France and Germany respectively, 12 
by Delegates from Austria-Hungary, eight by those from India and the United States respectively, 
six by those from Italy, four by those from Belgium and Holland respectively, three by those from 
Canada, Denmark, Egypt, and Spain respectively, and two by those from Australia, Roumani&,, 
Russia, and Switzerland respectively. As many of these papers are very important, and contain the 
latest information on subjects of vital interest to medical men, engineers, municipal authorities, and all 
concerned in protecting the public health, together with the opinions thereupon of some of the most 
eminent men of the day, I have added in the first Appendix to this Report a list of the documents. 
I have at present copies of some of them, and hope soon to have copies of all, and shall be glad t.o 
lend them for perusal to any who may apply for them. It is inevitable that such papers should vary 
very much in value. A Congress affords opportunities, that are not neglected by "faddists,'' to air 
their views, and the determination of the Organizing Committee to allow fair discussion on all 
matters necessitated that such opportunity should not be denied. In effect, the discussion arising 
from the reading of papers containing erroneous views often afforded as much instruction as that 
arising from the enunciation of undisputed truth. 

ENGINEERING SECTION. 

5. I have mentioned in my Progress Report that, as the meetings of the various sections were 
held at the same time, I could only attend those of the Engineering Section, including the excur­
sions made in connection therewith. As the practical work seen on these excursions was illustrative 
of the application of principles to sanitary purposes comparable with other applications which I saw 
in my inspection of work in oth.er towns, I will postpone to a later part of this Report my record of 
and my remarks upon all this work, and will here conmnt myself with giving an account of the 
actual proceedings of the Section wliile in session. This will be best done, not by following th.e 
order of the papers as read, but by grouping them according to subjects. I must further premise 
that the work of the Section was naturally limited to the considetation of matters brought before 
it, and, consequently, many important details connected with sanitation were. not discussed. In t~ 
following Report I will do my best, though no formal votes were taken in the Section, to faithfully­
give an impartial appreciation, of the general results of disc11ssions, and not one based on my OWlil 

opinions. I will also limit myself to subjects of practical importance to a Colony like Tasmania. 

6. The practical work of the Engineering Se(ltion may be divided under the following heads:­
Sewage Removal, Sewage Disposal, Sub-soil Drainage, Water Supply, and Treatment of House an.r! 
Town Refuse. 

Sewage Collection and Renioval. 
Sowagoromoval 7. With resper.t to Sewage Re~oval, the universal opinion of all the Delegates, not only in th.e 

Engineering Section, b.ut in all others where the matter was mentioned, was in favour of water' 
carriage in underground sewers, wherever such method of removal was possible. This principle was 
accepted as axiomatic, and discussion only took place with regard to methods or modifications of it, 
and as to details of construction necessary to secure perfect working. 

With the exception of some of the principal French and Italian Delegates, there was a general 
consensus of opinion in favour of the ' Separate ' system of sewerage-the collection of house sewage, 
including rain-water from roofs and courtyards, by means· of drains connected with sewers serving as 
far as practicable only for the conveyance Qf such sewage, and leaving the rain-water falling ou 
streets, roads, and lands to be conveyed by the simplest means possible to the watercourses naturally 
draining the district. The French and Italians, on the other hand, approved of the Parisian method 
of sending " tout a l'egout "-everything to the sewer-including storm water, street sweepings, 
and road scrapings. This system has the insuperable draw backs of necessitating the building of 
immense sewers, the treatment, where treatment is necessary, of enormous quantities of sewage 
at the outfalls, and the manual and mechanical cleansing of sewers-that is, the taking out of them, 
by manual labour, the sand and solid matter deposited in them. The increased size of sewer-

. required was thus put by Mr. Middleton in his paper:- . 
"Under the conditions which exist in this country, the proportion which the sewage matter at its 

maximum bears to the storm-water at its maximum is_ probably about I to 25, while in tropical countries 
this proportion is greatly exceeded, while the duration of the rainfall is much concentrated, and the length 
of the time during which there is no rain is correspondingly increased. Assuming the above figures to be 
correct, sewers to carry storm-water must be 25 times larger than where sewage only is to be transported; 
these dimensions must be much increased when the rainfall is tropical; a:rid these same sewers will in time 
of drought be almost empty, the rate of delivery in them will be very slow, and they will become foul to 
.an excess, and must be dangerous to health, especially under tropical conditions of great heat and long 
periods of continued drought." · 
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· The cost of the immense sewers required would, in places where the sewage has to be purified 
before discharge, be. further ag·gravated by the fact that such treatment cannot now be permitted in• 
the immediate neighbourhood of towns, and consequently great lengths of outfall sewers are 
required. Another imperfection of the tout a, l'egout system is that in heavy rain storms it is 
impossible to treat all the sewage arriving at the outfall either by irrigation or chemical treatment, 
and it has usually to be passed directly into the outfall river without purification. At Reims, to 
avoid this, large reservoirs have been constructed to receive these exceptional quantities of sewage. 
These reservoirs are simply dug in the earth and planted with poplars. In ordinary weather they 
are covered with grass and herbs. In wet weather they receive the excess sewage, which is left to 
be absorbed by the ground, which absorption is said to be done without causing a nuisance. 

Mr. Middleton thus sums up his case in favour of the separate system:-
" The advantages which the separate system offers. appear to be :-(1.) The use of very small sewers. 

(2.) A fair amount of regularity in the sewage passing through the sewers, which will not vary greatly 
either in quantity or quality, and which will at certain known times in every day carry a known maximum 
and minimum of sewage. (3.) The gradients can be arranged to give a minimum rate of flow which shall 
not allow of deposit. (4.) Where pumping has to be employed, the volume tu be pumped is reduced to a 
regular diurnal unit, as against a quantity which may vary in . the proportion of from l to 25 or _more 
ac,cording to the rainfall, and which necessitates the use of pumping machinery, tanl~s, and other appliances 
calculated to deal with the larger quantity. (5.) The comparatively small alteration oflevel of the sewage 
matter in the sewers, and the fact that the variation in the rate of flow would be reduced and the average 
rate made higher, should tend to prevent pressure from the evolution of gases, and should shorten the 
time of delivery-an.d therefore that in which fermentation can take place-and should tend to health. 
(6.) The heavier matter, such as road scrapings, coaldust, &c., is not passed into the sewers, but into the 
water-courses, and the former should, therefore, be maintained free from deposit with great facility. 
(7.) From the small sizfl of the sewers and the comparatively regular flow of sewage in them, they offer 
great facilities for more thorough and regular ventilation than has been hitherto found possible in the larger 
sewers," 

8. With reference to the modifications of the separate system that are based upon the separa- Earthandpail 

tion of the more solid frncal part of the house sewage from the rest, what has been above repo1,ted ~l~::r·c:~iplt 
will show that the opinion of the Congress was opposed to their adoption, except when the want of systems. 
water made the use of water-closets impracticable. As regards earth-closets, it was pointed out Earth closets. 
that they fail, because their proper use cannot be secured in the circumstances where their proper 
use is of the utmost consequence-in the poorer quarters of towns. Mr. Baldwin Latham, in his 
paper on '' Sanitation in India,'" gave instances of this. Furthermore, with respect to earth-closets, 
pail-closets, and closed cesspits, thei1• use does not simplify, but rather complicates, the question of 
sewage collection and disposal;, for sewers to remove the liquid frecal matte1· and house slops are 
just as necessary as if the solid frncal matter were not separated, and the purification of the sewage 
is just as difficult. · 

The same reasons that militate against the adoption of the " earth" system tell equally as Pal\ slosets. 
regards the pail system, which differs from the former only in the use of a chemical· disinfectant or 
deodorant instead of earth-or in the use of no deodorant at all. . 

The use of both these systems is allowed in England in some places, and· under certain 
reg.ulations. The most usual of these i~ that the closets must be placed outside the dwelling-
house. • 

The· professedly hermetically-closed ·cesspit system, such as that of Liernur, is not used in Liernur's 
England. M. Sijmon, of Rotterdam, spoke· of the success of Liernur's system at Amsterdam as syarem. 
regards the houses in which it was used ; but other speakers denied this, and spoke of the stench 
connected with the discharge, transport, and utilization of the frncal matter. Professor Pagliani, Pagliani's 
Director of Public. Health in Rome, described another system that he advocated. It consists of a eyatem. 
closed receptacle partly filled with peat, as a filtering medium, placed on the line of drain from the 
house, so as to. retain all the solid part of the sewage and allow only the liquid part to get to the 
sewer in the street. The peat is to be in such quantity that the upper part can be kept dry, so 
as to allow the action of the air. Means are taken, to prevent the washing away of the peat, which 
is turned over from time to time; and the receptacle.is emptied and the manure carted away at 
long intervals. The Professor said that experience had shown the successful working of this plan, 
and he claimed that its use greatly lessened the required size· of drains and sewers ; that the peat 
retained all the solid portion of the sewage, and absorbed a large quantity of the dissolved portion 
that was of manurial value; that, consequently, the resulting manure was g·ood, and also that the 
effluent S6'Yage is depr~ved of most of its putrescible constituents. I know from my own experience 
in dealing with the sewage of Paris from 1872 to 1876 the great use that may be made of peat­
especially peat charcoal-and the great amount of ammonia it can absorb, and therefore think some 
modification of Professor Pagliani's system might ·be used with advantage for treating the sewage 
from country houses or small villages in the colonies. 

9. In nearly all the papers in which sewer construction w~s alluded to, the best material to use 
was considered to,be, and it is hardly necessary to mention it, 'glazed earthenware or vitrified brick. 
But in connexion with my paper on the drainage of Zeehan-where it was impracticab~e to use 
earthenware pipes-a very long and interesting discussion took place as to the use of the material-
sheet iron-I had selected in the stead of stoneware. Theoretical doubts were expressed by some 

Sewer 
con.structlon, 
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who had had no experience in the use of the material, but all who had used it gave testimony as to 
its durability, the City engineers of Edinburgh, Glasgow, and Liverpool mentioning instances _of_ 
its undeteriorated condition after long use-up to 40 years. Another engineer stated that he· fou_nd_· · 
sewage, with the grease and soap it contained, acted as a preservative to wrought iron pipes, which 
would have soon rusted through if used to convey clean water. The President of the Section also 
concurred, but thought care should be taken in case of sewage from chemical factories. 

l!lzo of drains. 10. With re~pect to another point connected with construction-the size of drains-
comparatively little was said, but the general impression made was rather in favour of smaller 
than of larger drains than are now being used. In the architectural section a paper was read on · 
this subject by Mr. Lawford, under the title "Four-inch drains versus six-inch drains." He put 

Yethodaof 
lifting sewage. 

his case thus :- . 
" Taking, as an example, the case of an ordinary sized town house, with an average of 10 inhabitants, 

and' allowing 30 gallons of waste water or liquid matter to· be discharged per head per day, the total volume 
would be 300 gallons per day, and of this amount at least one-half must be reckoned as being discharged· 
in six hours, this giving 25 gallons per hour as the maximum flow to be provided for. To this amount 
must be added the rainfall from the roof and areas whicl1, as a rule in the case of town houses, is taken into· 
the sewer. The superficial area to be dealt with under this heading varies from 1000 to 10,000 square 
feet ; taking 6000 square feet, which is considerably in excess of the average, and allowing for 1¼ inches of 
rainfall per hour ( thus providing for th~ heaviest thunderstorms), the total volume of rainfall to be dealt 
with would be 3900 gallons per hour. The maximum hourly discharge of sewage and rainfall combined 
would therefore be 3925 gallons, or 65·4 gallons per minute, and a four-inch pipe will discharge this amount 
when running full at the very flat gradient of 1. in 207·36, the velocity produced being 2·02 feet per second, 
which is barely sufficient to make a drain self-cleansing. 

"As the conditions on which these figures are based are only likely to occur once or twice a year, if at 
all ( i.e., during an exceptionally severe thunderstorm), it is evident that without special arrangements for 
flushing, even a four-inch drain can scarcely be made absoh,1tely self-cleansing, more particularly as the· 
usual gradient is from 1 in 40 to 1 in oO with a consequent increase of discharging capacity. 

" The author therefore considers that under ordinary circumstances a four-inch drain is ample for an 
average-sized house, and that a six-inch drain is too large to be kept free from deposit, more particularly as 
the majority of the pipes discharging into it are three inches or less in diameter. Bath's, lavatories, and 
sinks never have waste pipes exceeding two inches intemal diameter, and it is the exception to find more 
than one appliance being discharged at a time. The question therefore naturally arises, ' How can a 
two-inch pipe pos~ibly flush and cleanse a pipe nine ti~es its own sectional area?' 

" The soil pipe is the only pipe of larger size which ever discharges at full bore, and the amount 
discharged at one time (two or three gallons at the most) is insufficient to make a four-inch horizontal 
drain run even half full for more than a few feet." 

11. In comparatively few places can sewage be properly disposed of without lifting it from 
lower to higher levels, and the best methods of doing this were treated of in some paper;;. Where 
very large quantities has to be lifted at one station, direct acting pumps immediately driven by 
steam power are perhaps the best to use; but where the quantity is smaller, or where it has to be 
lifted at different stations, the best means for lifting it is by air pressure supplied from one central 
station. Water pressure has sometimes been used instead, but the ine1asticity of water renders its 
use precarious, as it gives rise to continual accidents. Mr. Middleton sums up the matter thus:- · 

" 'l'he separa_te system appears to offer many advantages for the collection of sewage in very flat 
districts, in receivers of limited capacity, placed at comparatively short distances apart, whence it may be 
discharged or pumped to a higher level by steam power or by wat~r. or air pressure supplied from a central 
station. It is thought that the use of air is most advantageous for this purpose, as very much smaller pipes 
can be used for its transmission than is possible when water is employed as the motive power ; a speed of 
60 feet per second being quite admissible when air is used, while three feet per second would be about the 
limit for water, and there is no shock with the first-mentioned form of power, while there is considerable 
shock with the second. The efficiency obtained with the use of compressed air is considerable, and might, 
it is thought, be greatly increased by its more careful and scientific employment, both as regards tlie cons 
struction of receivers, the height of the lift ;-in the compressing machinery, by the reduction of waste space, 
and in heating, and by the expansive use of the air. 

"Where wate1' is used as the motive power, space must' be provided in the sewers or watercourses for 
the exhaust water, while the air may be discharged into the sewer without .taking up useful space, and may 
serve to ventilate it. On the other band, this air, which has been in intimate contact with sewage matter 
(presumably, however, little fermented) may be discharged into the streets through some opening, and may 
become a source of danger." 

I shall, further on, be able to give accounts of practical applications of these means. 

12. While considering the relative advantage of the tout a l'egout system, and that of separat­
ing the storm-water from the rest of the sewage (see ~ 7, ante), I have remarked on the necessity 
entailed by the former to have manual or mechanical means of taking out of the sewers the sand, 
grit, and heavy mud washed in from the roads. This is what' used to be done in England, and is 
what is being done at all places on the Continent where the system is in vogue, and the system is 
being there rapidly extended. It necessitates that numbers of men should live and labour under 
loathsome and unwholesome conditions. · It is not an economical system, as it would surely .be 
better not to put this heavy material into the sewers at.some expense, and then to be put to still 
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greater expense to take it out again; The system also necessitates that all main sewers should· be 
large enqugh,f9,i; pien to.'}'.ork·in them. This is not only expensive to construct, but the size of the 
sewers makes. ,i1 .'.impracticable to properly flush them; except at great expense; whereas in the 
separll.te system not. only is the necessity for flushing much less, but the means for effecting it much 
more efficacious.and much less costly. One of the greatest recent. developments of sanitation in 

. -Great Britain is in .connection with sewer and drain cleansing and flushing, and I shall· hereafter 
give full details con~erning this work. 

13. There is stilho be considered, in connection with the subject of the proper removal of Sewerven­
sewage, the question of the means by which it may be effected without permitting any unpleasant tllation. 
or unwholesome em'a:n·ations from it to,.enter houses or affect the atmosphere of towns-the question 
·of sewer and drain ventilation. The necessity of carrying out this ventilation was recognised when 
sewerage first became general, and attempts were made to do it by all sorts of contrivances. When 
first the pressure of vapour and gas in the sewers was found to overcome the action of syphon and 
other traps, and force the bad air into the houses_, the pressure. was relieved by allowing the sewer 
manholes to have grated coverings opening into the streets. When any sudden lowering of 
atmospheric pressure takes place:._for instance, before rain, or on damp evenings-sewer air and 
-vapour expand and rise out of the gratings, and causing, if the sewers are foul, a pestilential smell. 
To obviate this many expedients were. tried. The best was to ventilate the sewers by allowing the 
street gratings to be down~cast shafts only for the air, and to make special up-cast shafts reaching 
abo_ve the roofs of houses. Where this is properly done it may be made pretty effectual. 

Other expedients are thus.des(lribed by Mr. Read in the paper on Sewer Ventilation reacl in 
.the Section:- · ., . . 

"The favourite recommendation by newspaper correspondents has always been to connect to a factory 
chimney, on the assumption that it will entirely clear a whole system of sewers, and cremate the gases. 
Factory chimneys are usually confined to one quarter of a town, and although velocities from 500· feet to 
flOOO feet per minute can be obtained by connecting- to them-and in some towns costly stacks 100 feet 
high have been specially erected for the purpose-their effect upon ordinary sewers is only local, and very 
limited in extent ; so that it is like shooting at a sparrow with a 100-ton gun. 
· · "' Keeling's Destructor.'-The most recent- apparatus for ventilating sewers by artificial means is 
'Keeling's patent sewer gas destructor,' an arrangement of lamp column with a 6-inch connexion: from 
the sewer for passing sewer air through .an at_mospheric gas-burner fixed in the base of the column, the 
imtlet being about 10 feet above ground, under·an ordinary street gas-lamp, placed at the top of the column; 
a consumption of coal gas from 6 cubic feet to 10 cubic feet per hour is required to keep them burning, 
and produces a heat of about 600° F. at the burner, and· about 100° F. at the outlet, where the velocity is 
about 200 feet per minute, or equal to about 40 cubic feet per minute of air extracted. 
· "The advantages claimed for this apparatus are that sewer gas is entirely cremated, and that one 

destructor will suffice to ventilate fabulous lengths of 12-inch sewer, variously stated, or inferred, as some­
where between 1000 yards ·and 9 miles ; but no such distances ran be affected by any such apparatus if a 
fan ?r a factory chimney of 10 times the power cannot do it." · 

All these expedients for sewage ventilation were based upon theoretical data, or misunderstood 
and misinterpreted natural phenome.na: such, for example, as that water had a tendency to run 
down hill, so air had a tendency to do the reverse. It was assumed that sewer ventilation was 
exactly analogous to mine ventilation, though a little thought would have shown how totally different 
were the aonditions in which the work had to be effected. In a mine all .air has to enter by one 
opening, pass along all workings by being confined to one channel, as it may be called, by·bratticing, 
&c. until it comes out by the upcast shaft where the force of its current may be assisted-it having 
thus but one entrance and one exit. Similar arrangement cannot be made with sewers with their· 
numerous ramifications; and as to assisting the current at the exit, Mr. Read says:-" Any attempt 
to draw air through a sewer will not be felt at a greater distance than . 400 yards, and only under 
very favourable c<;mditions will the distance exceed 100 or 200. yards. This was conclusively proved 
.in 1858 by Sir J. ~azalgette and Col. Heywood, by experiments on !J. large scale with a furnace at 
the Westminster Clock Tower." But the real conditions in which the ventilation of sewers was to 
be done were not experimentally examined till quite recently. As Mr. Santo-Crimp, to whom the 
profession is indebted for the first really practical examination .of these conditions, says in the p!l,per 
he communicated to the Section :-

" There is probably no subject in connection with sanitary science regarding which more has been 
written, but fewer experiments made, than the ventilation of sewers. The question is undoubtedly one of 
extreme difficulty, as the conditions vary in almost every sewer, and one wo~ld therefore have thought that 
writers would have at least made an attempt to ascertain the actual conditions prevailing before proposi11.g 
methods that would in all likelihood fail in consequence of their being designed upon wrong principles., In 
nearly every paper or work on the subject examined by the author, the writer has assumed that temperature 
is practicaily the only agent·causing _movements of sewer-air, an assumption greatly wanting in basis, as we 
shall see later on. . 

"As a result of this assumption, it has been widely believed that sewer-air constantly passes from the 
lower parts of a drainage system to the higher, to the discomfort of the inhabitants of the higher parts of 
the district sewered. As a matter of fact, the sewer-air as often passes downhill as the reverse way. 
· "Having constructed some works in connection with the ventilation of sewers, which were designed in 
accordance with the views then prevailing, the author was disappointed ·with the results, and he determined 
to undertake an extended series of observations on the movements of sewer-air. This he did during the 
year 1888, and the results were communicated to the Institution of Civil.Engineers, and may be found in 
Vol. XCVII." 
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The following is Mr. Read's account of these experiments:-
" Wimbledon.-More recently, in 1887-8, Mr. Santo Crimp, at Wimbledon, had 600 yards of 12-inch 

sewer trapped off at the lower end, an opening 28 inches area was made at the street level, just above the 
trap, and a 6-inch opening at the upper end, all other known openings being closed. There was 100 feet 
difference of level between the two openings, and a fan attached to the upper one drew air from the sewer 
at the rate of 300 cubic feet per minute for 14 hours, and during the same period the sewer-air continuously 
discharged itself from the lower opening 600 yards away at a velocity of 42 lineal feet to 104 lineal feet 
per minute, thus showing that one or more accidental openings must have existed, and that the friction of 
the flow of sewage, and the effect of the wind, was sufficient to bring the sewer-air down to the lower 
opening, in spite of the powerful fan at work at the upper end. 

" On removing the fan the 6-inch pipe was carried up a building 25 feet high, and anemometers 
attached to the lower opening showed that during 1888 the air current was down-hill at that point on 273 
days and ·up-hill on 97 days." -

Mr. Santo Crimp made the following remarks:-
" These experiments had not been continued very long before the author found that for all practicable 

purposes the wind was the only ·agent producing movements of sewer-air that could be measured by an 
anemometer. Not only were experiments made in ordinary sewers, but also in surface-water sewers, at a 
time when they contained no water, and precisely the same results were obtained as in the sewers proper. 
Having, therefore, ascertaine1l the true cause of the movements of sewer-air, their direction and strength 
could, after some little experience, be fairly well foretold, so far as the experimental sewer was concerned, _ 
for when northerly winds prevailed the sewer-air travelled up hill, and when southerly winds were experienced 
the sewer-air passed down hill. In other sewers that were being experimented upon at the same time the 
opposite conditions prevailed; and this is easily explained, for in passing over a town the course of the wind 
is broken up and deflected, and •it will affect the openings upon the sewers in different ways, in some cases 
inducing currents out of them, in others passing down into the sewers and driving out the sewer-air else-
where. · · 

"On taking charge of a part of the enormous main drainage system of the metropolis, the author soon 
found opportunities of ascertaining the conditions prevailing, and he found that they were identical with 
those in the smaller sews at VVimbledon; light air and calms mean stagnation in the sewers, whilst brisk 
winds cause rapid movements of the sewer-air. Of course, an abnormal 1·ise of temperature due to the 
admission into the sewers of hot liquids will produce a local disturbance, but this in no wise affects the main 
question." 

As later on I shall have to record and make observations on sewer and drain ventilation as I 
have sP.en it in operation, I will content myself with giving the following extract from Mr. Read's 
practical conclusion :- . 

"True Ventilation.-N early all attempts to maintain a constant current of air :flowing in one direction 
have failed, because they have not been in ha1·mony with the forces at work within and without the sewers. 
The streets are the only places where municipal authorities are free to ventilate sewers as they please; 
therefore, the gratings at the street level have always been more numerous than shafts above the houses ; 
and as long as this is the case, no constant current of air inwards at the street gratings can be maintained. 
There can be no true ventilation without a system of both inlets and outlets ; the street gratings should be 
comparatively small to always act as inlets, and the outlets should always be above the roofs of the houses, 
and much more numerous than the inlets. It is _necessai-y, therefore, in order to give a strong initial 
velocity at the inlets, and to localise the ventilation, that the street grati11g inlets should not exceed 30- or 36 
square inches area, placed from 60 to 100 yards apart, and that the outlets should be distributed over these 
lengths in such numbers of_ 4-inch or 6-inch shafts that the sum of their sectional areas, between each pair 
of inlets, shall exceed the sectional area of the sewer as much as possible." 

Sewage Disposal. 

sewagedlsposa1. 14. In relation' to the vital question of Sewage Disposal there was, of course, no divergence 
of opinion as to the necessity of preventing all discharge of unpurified sewage into freshwater 
streams. As to the best means of purification there was considerable discussion. As I shall have 
to g·o fully into this matter in connection with my visits to places where various methods are 
practised, I shall content myself here to note the proceedings of the Engineering Section with reference 
to places I did not see, and with reference to the general scientific principles that demand attention. 

River pollution. 15. Everywhere the river upon which a town is situated is taken to be not only the sonrce of its 
water supply, but also, naturally, the outfall of its sewage. If there be no sewers the rainwater and 
slops normally :flow to the river, and when sewers are built they are made to run in the same 
direction. Consequently, in all inland towns sewage disposal is connected with river pollution. In 
one of the first papers read in the Section, Professor Robinson called attention to this connexion, 
and in relation to means of preventing pollution he went largely into the question of the application 
of sewagp, to the land, calling attention to the conditions necessary to the success of such application; 
his opinion being that when an area of porous land can be obtained sufficiently large to enable the 
sewage of about l,00· persons to be applied intermittently, good agricultural pursuits will ensue. 
With respect to the real purification of the sewage, he called attention to the fact that the micro­
organisms perform ~n important function in sewage filtration, and that the adion of an earth filter 
is not mechanical, but partly chemical and partly biological. 'I'he destruction of the organic 
impurities in sewage was shown to be broug·ht about by a process of active fermentation or decom­
position (termed nitrification) caused by bacteria. A question of great practical importance in con­
nection with both sewage disposal and water supply is whether any of these organisms can escape 
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destruction. . The conclusion that is arrived at by the American investigators in the report of the 
State Board of Health, Massachusetts, is that the belief that bacteria cannot survive to pass through 
sand filters is fallacious, although the great bulk are destroyed. It ·follows from what has been said 
that in the disposal of sewage upon laud or in filtering impure water, the necessity arises for exer­
cising great care. Experiments upon sewage filtration have been made by Mr. Hiram ].\fills, C.E., 
of the Lawrence Experimental Station in America, which confirm the view that nitrification ceases 
if the filtration is not. conducted intermittently. Also, that sewage efiluents · that have been passed 
through sand filters covered with soil, in wpich nitrification took place, resulted in the destruction of 
bacteria, and that the efiluents from such filters were not favourable to the support of bacteria. This 
is due to the fact that the free and albumenoid ammonias in such effiuents, being the residue of a 
much larger amount that has been destroyed, are much less able to support bacterial life than fresh 
organic substances containing the same amount of fre~ and albumenoid ammonia._ Dr. Sedgwick 
has also found that some especially hardy bacterial organisms could live to pass through five feet of 
coarse sand filters worked intermittently; and although the large bulk of organisms are destroyed 
by filtration, some do pass in filters composed of sand alone. When the filters are of fine sand, 
however, and covered with soil, the bacteria appear to be all nitrified. 

In further connection with the matter, Professor Percy Frankland communicated to the section 
a paper on the present state of our knowledge concerning the self-purification of rivers. The 
object of the paper was to show that the manifest purification of any river during its flow was due. 
entirely to sedimentation, both as regards chemical and biological aspects. The Professor said :-

. "Some years ago, I undertook a series of experiments to further test this point in connection with the 
Thames, which has always been regarded by some' as a river possessed of most remarkable self-purifying 
power, and which undoubtedly often does reach London after a long flow through a cultivated and fairly 
populated district, in a surprisingly pure state. The experiments in_ question consisted in taking samples of 
the water flowing in the river at different points on the same day, with a view to establishing whether on 
the whole the chemical quality of the water was improved or deteriorated during the course of its long 
flow. Thus, on one day, samples were. taken at Oxford, Reading, Windsor, and Hampton ; on another 
day at Chertsey and at Hampton; and on three different occasions samples were collected both at Windsor 
and at Hampton on the same day. The results of analysis on these various samples are recorded in the 
accompanying table, and clearly indicate that the chemical quality of the water undergoes slight but 
almost .continuous deteri.oration in flowing from Oxford to Hampton. It must be remembered that this 
deterioration is in spite of a very large increase in the volume of the water, a large proportion of which 
gains access to the river from springs in the chalk, and is of the very highest purity. 

" In the above experiments I purposely limited the scope of my inquiry to the dissolved org-anic 
matter so as to avoid the complications arising from the suspended matters, concerning the removal of which 
by sedimentation there is no dispute. On this account all the above samples were filtered through Swedish 
paper before analysis. Indeed, it cannot be too strongly. pointed out that unless the questions of dissolved 
and suspended matters are kept wholly distinct in these investigations, no reliance whatever can be placed 
upon the results." 

The table above referred to contained analyses of the solids .in solution, carbon, nitrogen, 
chlorine, &c., in the wat~r taken as above described. As far as the Thames is eoncerned, i;; may 
be thus summarised as regards observations taken in November, 1883, the parts being 100,000ths. 

Date. Place. Total Solids Total combined 
(in solution). Nitrogen. 

Nov. 4th, 1883 Above Oxford........... 30·28 0·217 
,, ,, Below Oxford............ 31·04 0·224 
,, ,, Above Reading.......... 33·32 0·286 
,, ,, Above Windsor.......... 31 ·80 0·258 
,, ,, At Hampton............. 30·52 0·252 

Nov. 17th, 1883 Just above Staines...... 32·40 0·233 
,, ,, Just below Staines . . . . . . 31 · 12 0·244 

Observations were also taken at Windsor and Hampton, in January, 1884, and an average 
struck of all the observations above Windsor and at Hampton, with the result that the total solids 
diminish from 33·55 to 32· 13, and the total combined nitrogen augments from 0·295 to 0·304. The 
Professor thereupon proceeded to say :-

" From the analytical table it will be seen that the idea of any striking destruction of organic matter 
during the river's flow receives no sort of support from my experiments, the evidence is in fact wholly 
opposed to any such supposition." 

After referring to experiments in Germany, he went on:-
" A careful study, therefore, of these most.recent investigations leads us. to the inevitable conclusion 

that sedimentation is the main cause ofany self-purification in river water, of any rapid oxidation of dissolved 
organic matter there is still no reliable evidence, although of course dilution, which frequently takes place 
on the largest scale, as in the case of the Thames, without being suspected until made the subject of a most 
careful scrutiny, will produce a superficial appeamnce of such a re8ult. 

" This removal of microbes by sedimentation during the flow of a river is unquestionably of great 
hygienic importance, and of much greater hygienic importance than the alleged oxidation of dissolved 
organic matter, which in itself can have no power of communicating zymotic disease ; it is, however, a 
process which cannot be relied upon as furnishing any guarantee that harmful microbes, turned into a stream 
at a given point, will no longer be present in the water at any.point' lower down. 

"From the numerous experiments which have been made on the vitality of pathogenic microbes in 
water, there can be no_ doubt that many forms which might have subsisted as above indicated would remain 
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?-.~~ve _for_l<;>i:i,~ .P~~i?qs. o(time, al).µ be c~i;-fied_ ~~wu ~n,~.~Ju.i;~.d ,wl).e._1_1 th~ ri~er ~as next_ in flood. Ind_eed, 
r~cent e.xp~~1ine!lt~. _c;,f Lortet (" The· P,\l;ffiog~!}lC .B~i,i~e.·r.1_a._of the _Mu~ of the Lake of. Geneva," _Centralblatt 
fur Bakteri:ologie, IX., 709) have shqwn that such depolnts- formed m lakes actually, and not unfrequently, 
contain pathogenicforms in a state.of vitality; . · · . • • '. . · . . . . . 
- . "We riiii'st: n~t. ·a:110\v, the_:refo're~. tnis. sedimentation of microbes to cause us to relax our protecti_ve 
measures to· ex'c~a:ife' contamination from our streams; but, on the contra1;y, bacteriological research clea:1;ly 
indicates, on the (ine hand, the value and importance of purifying by' the very best available means all 
dangerims liquids,'such as sewage, before admission into riv_ers, and, on the othe1· hand, to submit the water 
drawn• from streams for ·town supply to the most eareful subsidence and· filtration through sand before 
delivery." · · 

·' The readin'g of this paper gave place to a_ very lively discussion. In common with many others 
I_ obje~ted to the'manner'in which the experiments had -been conducted, and questioned the accuracy 
of the ·co·nchi~ion d~duced. It was pointed_ out that, as far as the experiments were concerned, the 
samples of water havin'g been· taken from various points at 'the sam:e time, their analyses shewed 
op.ly the constituents of various waters at a particu_lar date, and not the changes that "::ere taking 
place in the saine water in consequence of its flowing down the river, and being subjected to 
atmospheric a~d other inffoenceir_:_for instance, that the water taken on the 4th November, 1883, 
above Oxford could have no relation with water taken the same day and· hour at Reading, 
Windsor, and"Hamptoii, respectively 30, 60, and 80 miles lower down the river. That what 
ought fo have been done should have been, as far as possible, to have followe_d · a giv~n volume of 
water-say by floating down it in a. bo'at going at the same rate as its current-:-taking samples at 
given: distances apart; as welt as at places where sewage was entering ; forthe:r, that the considera­
tjon of the matters in suspension ought not to have been eliminated, ·seeing that their sedimentation · 
is a slow process, and the analyses show that sometimes the total solids in solution augment in 
quantity when the circumstances seeni"to show thaf this augmentation is due to matters dissolved 
out of the suspended_ matter; and consequently that' such augmentation. is no proof that organic matter 
is' not being destroyed as well as being precipitated or deposited. It was furthermore shown how_ 
tllogical it ·was_···to draw conclusions from averages struck with respect to matters that had no intel"­
connexion, such as the various samples of waters takei1 in the eiperiments; but that, on the other 
h.and, the analyses of.samples taken with some sort of inter~connexion, however imperfect, showed_ 
that ari ·amelioration of the water was taking place iri its downward course, Thus, for instance, the 
water in the Thames on the 4th November. contained at Reading, where a great inflow of sewage 
takes place, 0·286 part of combined nitrogen in 100,000 parts of wat.er; lower down, at Windsor, 
j.t only contained 0·258 part, and though there it received further pollution it oply c.ontaine<l 0·252 
part at Hampton. Generally speaking, the views of Professor Percy Frankland on the inability of 
rivers to purify themselves apart from sedimentation were not accepted by either engineers or 
chemists in the Section ; but that does not take away from the value of his remarks as to the 
necessity of taking every precaution with respect to the purity of water introduced into towns for 
human consumption, and as to the danger of allowing imperfectly purified sewage waters to be run 
jnto freshwater rivers. · . - · 

. 16. Very interesting. accounts of the sewage farm of the city of Reims were given by Dr. 
Henri Hen!ot, Mayor of the City, and by Mons. A. Bonna, Secretary of the Sewage Company 
of Paris, the Co~p~riy which: ovv11s, most of the far_m and has a lease of the sewage. Heims has a 
population of ab9µt"I00;000. T~~ mean daily quantity of sewage is about 36,000 tons (8,000,000 
gallons), one-thir~ of which gets to the farm by gravitation, and the rest has to be pumped-engines 
of 110 horse-power being used for this work. The city gives the use of 396 acres of land, and the 
Company has bought 1051 acres more, for the purposes of the farm. All this land can be irrigated, 
except 136 acres~ The land is permeable to the depth of about 7 feet, and is composed of 80 per 
cent. of carbonate of lime, 15 of silicious sand, and 5 of clay, with a little soil. Its surface is well 
adapted by gentle slopes for irrigation purposes. The irrigation is applied by open trenches and 
furrows, movable galvanized iron sluice-plates being used to stop and turn water in the furrows. 
The trenches and furrows are so arranged as to avoid the submersion of the soil, and to permit the 
sewage to circulate as much as possible without touch1ng the plants. The ground is deeply cultivated 
and trenched by special steam ploughs, the quick and powerful action of which disintegrates and 
·consequently aerates tbe soil better than the slow a~tion of ploughs drawn by horses or oxen. The 
irrigation ·trenches and furro"\ys are, however, made with special ploughs drawn by animals. Part of 
the sewage is very rich-that arriving by gravitation-as it is largely composed of the water used 
in the wool-scouring establishments. 'l'he usual quantity of sewage that such land in France is 
thought capable of. purifying· is 16,000 tons an acre for each year, = 3½ million gallons; but 
the quantity used at Reims does not average 11,000 tons a year. The effiuent waters are collected 
in open canals cut down to the impermeable bed-that is, to the level of the ground water of the 
district, _and are delivered into the river in a clear condition. To get fall for this, two water-mills 
had to be purchased and their dams removed. The principal crop grown is sugar beet, 618 acres of 
this root having been grown in 1890. Crops of this sort-that is, crops requiring hoeing- and 
earthing up-are preferred to all others for irrigation· purposes, · as these operations ensure the 
breaking up of the surface crust that is formed by the sewage water, aerate the soil, and permit 
large quantities of the water to be used by maintaining the permeabiiity of the soil. In winter, 
such crops being off the grourid, it can be irrigated all over, and can be occasionally surface­

·pioughed. Taki_ng the farm generally, a disposition 6f crops has to be. made that will permit the 



sewage heing diyerted from particular cropR at the .ti.~e ~hen irrigation would be ,,d~.t~iojental. 
',I'hus, the beet-root crops nimt be left to ripen in September and October, and the sewage employed 
·elsewhere. . . · . . · • . 

. The result of the fa1'.ming _in 1_890-:-the first entire year-was .il li~~le over. 18 t01;1s to the aci:e. 
This yield was expected to augment in 1891 to 24 tons to the acre, 692 acres l1eing sown·. The 
yield of cereal crops in 1890 was :-Wheat, 40 bushels to the acr? ; rye, .44 b1.1shels to· the 
acre ; oats, 54 bushels to the acre. To counteract the tendency of sewage irrigation to render 
wheat crops liable to be laid by rain, a Jittle phosphate was used. The green crops were heavy. 
In lucerne, which is specially adapted to the chalky soil, three cuttings prod1,wed 8 tons of dry 
fodder to the acre from 32 tons of green.· Italian rye produced 36 to11s to the acre; the crop was 
consumed gTeen, being too heavy to dry. It is not intended to continue this crop, as the exuberant 
growth renders the stalks too strong and hard. · Of common inea;dow hay, 4 tons(dry) to the acre 
were got from two cuttings. This crop was only grown on poor land, which is being levelled and 
improved. , 

The Company _intends consuming all its produce-Jhe beet and potato,ci:ops in a distillery, which 
is nearly ready for work; and the pulp from the distillery, the dry and gre~·n crops, in three stock 
farms. For the future it wiH niore especially confine itself to this part of the operat~ons, for the 
result of the farming has enabled it to let to an agricultural company the irrigated lands, and this 
company will take the risks of the cultivating processes. The rent to be paid by it to the Sewage 
Company will be-

£ s. d. 
1 12 6 the acre for the first year 
2 9 0 ,, for the spcond year 
3 5 0 ,, for eight succeeding years 
3 13 0 ,, for ten succeeding· years 
4 1 6 ,, , for sixteen yea1·s remaining 

till the end of the Sewage Company'3 concession. These rents will yield a good return to tlie 
Sewage Company for its outlay. 

17. Other methods of sewage treatment were dealt with in the Section; but .the principi\.l 
discussions on this subject took place in the Chemical and Physical Section, :where D.r. AnJre read a 
paper recommending the use of manganate and sulphmic acid for purifying ·~ond'on sewage,; and 

· Dr. J. C. Thresh (London) read a paper entitled~, An Outline of the various C.hemical Proc~sses 
for Filtering Sewage," of which the following is a summary :-The. deleterious organic matters 
contained in sewage may be divided into two classes-those held in solution and those held in 
suspension. The latter, again, may be divided into living organisms and <lead organic matter. 'fhe 
various processes which have been devised for the removal of these impurities may be classified as 
follows :-(1.) Subsidence, with complete rest, or by passing through h'trge tanks with a very slovv 
but continuous flow. (2.) Filtration through screens or filter-beds of gravel, sand, cinders, &c;. 
(3.) Percolation through· materials exerting some chemical or catalyptic action on the organic 
-matter-such as animal charcoal, metallic iron, polarite, magnetic carbide, or_ other .compounds of 
·iron, manganese, &c. (4.) .Precipitation by addition of chemicals capable of combiajng with certain 
of the organic constituents with the formation of insoluble compounds, such as the soluble salts of 
iron, aluminium, zinc, &c., hydrate of lime. (5.) Precipitation, &c., by electrolytic treatment, as in 
Webster's process. (6.) Destruction of the organic matter by oxiJizing agents, as by the addition 
of permanganates and acid. (7.) Sterilization, where destruction of all micro-organisms is chiefly 

· aimed at, as in the Amines process, or by the addition of chlorinated lime, carbolic acids, and other 
antiseptics and disinfectants to retard or prevent putrefactive changes. (8.) N itrlfication; the 
oxidation of the. org·anic matter by organisms in the surface soil by intermittent percolation of the 

· sewage through specially prepared land. (9.) .Utilization of the organic matter as 'food for growing 
crops- broad irrigation. No one of these processes, unless it be the last, is capable of giving 
satisfactory results; but the extent to which the pm-ification should be carried depends chiefly upon 
the way in which the effiuent is to be disposed of. Where it can be cast with safety into the sea or 
into a large tidal'river puI"ification need not be so complete as where it must flow. into a stream or 
river which a few miles further down furnishes the water supply to other towns oi· villages .. In the 
latter case it is absolutely necessary that the sewage should be so treated as to deprive it·of all specific 

. organisms, and of the larg·est possible propo1·tion of both suspended and dissolved' organic matters. 
· To effect this a corn bi nation of two or more of the above p1;ocesses mu~t be resorted to. The 

combination to be adopted varies according to circumstances, clepeuding chiefly upon the character 
of the sewage, the position of the town, and the mode in which the effiuent is finally to b~ disposed of. 

18. The influence of irrigation on health was frequently discussed in the Section, ancl also in 
other sections, not only in relation to sewage farms, but also to irrigation in general. In regard to 

. the latter, in India it has been found nece,isary to establish belts of unirrigated land round 
:cantonments, towns, and villages. In the paper read by Mr. R. F. Grantham in the Engirn~ering 
• Section, the following statements were made regarding the effects of irrigation in India-statement,s 
· corroborated by Drs. Simpson and Thornton, of the Indian Medical Service, and Gener.al Maclagan 
· in the i;l.iscussion which foll owed :- . . . . _ . 

. . '' These works have unquestionably conferi·ed immense benefits tipon the ·soil, !he <:!i~ate., a~(~~:e 
welfare of the people in preserving them from the effects of drought, but at the same time · they have 
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produced serious.insanitary conditions. Colonel Baird Smith, in his work on Italian Ii·rigation, makes 
frequent references to the unhealthiness and depopulation by malarious influences in that country. Three 
kinds of irrigation have been practised there for three different states of cultivation ; the ordinary periodical 
flooding ; marcite, or winter flooding, when the land is under flood for a certain period ; and ii-rigation for 
rice cultivation. The first was caniedon without prejudice to health, inasmuch as. the water simply flowed 
over the land and passed off; the second was practised during the winter when the temperature was low 
and the evaporation small, and the water completely covered the land so that no harm ensued; but the 
third, that used for rice cultivation, was held to be so injurious to health owing to the stagnation of the 
water upon the fields, that laws were passed restricting the.limits of such cultivation to three or four miles 
from the outskirts of any town. . 

" It appears that the evils attending irrigation in India are due to interference by the canals with the 
natural drainage of the country, and to over-saturation of the soil, resulting in the formation of marshes. 
Inquiries were made to ascertain to what extent the health of the populations living in the irrigated distt·icts 
suffered, but it was found impossible to obtain statistics of their previous condition for comparison. It was 
determined, the1·efore, to rely on the evidence to be obtained as to the enlargement of the spleen-a certain 
consequence of malarial diseases. Investigations were made, and it was recommended that, as in the plains 
of Lombardy, great cities and military cantonments should be proteeted by zones round them, of from at 
least three to at most five miles radius, being kept free from irrigation. 

" It has also been stated on high authority that malarial fever is by far the principal cause of disease 
and death in India. In 1864 it was reported that the whole area irrigated by the western J umna Canal 
required thorough drainage, and that 60,000 acres were effected by a 'reh' effiorescence. The mortality 
from fever over the area watered by this canal was so terrible that the cantonment of Kamal had to be 
abandoned. Again, in 1867, it was reported that from 61 to 80 per cent. of the residents were suffering 
from spleen disease. Dr. Thornton, C.S.I., from whose paper to the Society of Arts, in 1888, I have 
derived much information, goes on to say that, since his paper was written, 'a system of s·urface drainage is 
being carried out; but surface drainage, though valuable and important, merely provides an outlet for 
surface waters, and is no remedy for excess subsoil water resulting from constant irrigation added to 
the natural rainfall. The proper remedy is subsoil drainage; but subsoil drainage has not yet been 
attempted.'" 

19. With reference to the same subject, but in connexion with sewage frrigation, Dr. Carpenter, 
the chief medical officer of the Croydon Sanitary authority, declared, in ,the Chemical and Physical 
Section that the experience of· the past 31 years of sewage irrigation on the Beddington Sewage 
Farm proved the following five propositions :-" I. '.rhat the judicious application of sewage in close 
proximity to dw.elling-houses does not depreciate the health of the inhabitants. 2. That the 
judicious application of sewage to land will satisfactorily cleanse the effluent water and fit it for 
discharge into any ordinary rivulet or watercourse. 3. '.rhat vegetables from fields continuously 
irrig·ated by sewage are satisfactory food for man and beast, and that animals fed mainly on sewage­
grown crops are as healthy as animals fed on ordinary agricultural produce. 4. The germs which 
_spread infectious disease are not capable of reproduction on properly cultivated sewage farms, the 
chemical and vital conditions of the surface of the soil being· contrary to their further development. 
5. In order to produce the results described in Proposition 4, it is requisit~ that the sewage be kept 
near the surface, moving over the land rather than through it in a downward direction. It must be 
kept within the influence of vegetable root fibrils and of the humus of the soil, and under-drainage 
is not a_ necessity." I shall hereinafter give a description of the Croydon Sewage Farming. 

Influence of Subsoil on Healtlt. 

20. The influence of subsoil water and subsoil drainage on health-especially upon the pro­
duction and propagation of diphtheria-was a subject that received a great deal of attention, not 
only in the Engineering Section, but in many other sections of the Congress. 'l'he necessity for 
draining the subsoil was insisted on by Don Pedro Garcia Faria and Mr. R. Grantham, in the 
Engineering Section, by Mr. Blaxhill, Architect to the London County Council, and others in the 
Architectural Section. But the marked connexion between diphtheria and cognate diseases, and 
the "tidal" movements of "ground water," first noticed, I believe, by Pettenkofer of Munich,. 
produced some remarkable papers and discussions. In the Engineering Section they were begun 
by a paper by Mr. Baldwin Latham on "The Influence of Ground Water upon Health." He 
remarked that- · 

"There is a seasonable fluctuation in the waters in the ground, and, as a rule, these waters are lowest 
in the autumn and early winter, and highest in the spring or early summer, but in some years the period of 
both low and high water varies as, for example, the low water of last season did not take place till 
February of this year (1891). 

"It is also known that the artificial lowering of the st1bsoil waters of a district has produced the same 
effects upon the health as occur when a general lowering of the ground water arises naturally from drought. 

"The actual drying of the ground is a condition which is favourable to the general good health in this 
country, and this circumstance often masks, in the general death-rate, the potential influence of certain 
diseases, so that the general health of a district appears to be good while at the time it may suffer intensely 
from a certain class of disease of which low ground water is the indicator. When, however, the conditions 
become extremely intense, and the ground water exceptionally low, the influences at work affect the death­
rates as a whole. On the other hand, in periods of excessive rain with high ground water, the conditions 
are usually favourable to health, and all places in which the ground waters are of an uniform level . . • 
are usually healthy. 
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· " It is known that the measure of the effect of the gTound water is most marked in districts which 
.draw their water supply from the ground, and amongst that section of the inhabitants who use such water 
,for dietic an_d other purposes, especially in the case of young children and teetotallers. 

"The unhealthy time after the period of excessive low water is that when the first rain begins to 
percolate through the soil, just as if it washed out matters which had been specially prepared or were 
retained in the dark recesses of the soil, into the water, or by driving out the ground air specially cha1·ged 
with the poison of disease. It is by no means uncommon both in this and other countries to find that 
particular epidemic outbreaks which l1ave become rife at a low-water period can be traced to particular rain­
falls, In this country since we have the registration of deaths, those quarters of the year when percolation 
_has first commenced after periods of exceptionally low water are, without exception, the most unhealthy 
seasons that have been.recorded. . . . 

"There is no doubt that the sanitary condition of the district greatly influences the resu~ts of the 
movements of the ground water, and the greater the amount of disturbance, or the number of disturbances 
of the ground water in the course of the season in insanitary districts, the greater and more marked the 
influence upon health until the period arrives when the soil has been washed free from its impurities, and 
the waters have accumulated in the ground. · 

"Certain diseases have their allotted seasons and conditions favourable for their development and 
spread, and there are a number of diseases usually most rife when the ground waters are low, such as 
enteric fever, cholera, small-pox, diphtheria, and others. 

"The state of low ground water as being a condition accompanying epidemics of typhoid fever is a 
matter of constant observation, and it is a well authenticated fact that all epidemics of this disease in this 
country have occurred in periods only of low water, or when immediately following a very low state of the 
ground water. Ground water influences both small-pox and diphtheria in a most marked manner, but in 
directly opposite ways, so that when one of these diseases is present the other is absent. Small-pox is 
accompanied or preceded by intense dryness of the ground, while diphtheria occurs only when the condition 
of the ground is one of continued dampness. The year 1871 was a very fatal year from small-pox in this 
country, and in that year the percolation experiments showed that the ground was intensely dry. 
Since September, J 885, there have been no deaths recorded from small-pox in Croydon, but diphtheria has 
been very prevalent during the whole of that period, and the ground has been in a constant state of 
dampness." 

In the discussion which followed, it was insisted that the sanitary condition of a district was 
not deteriorated by the lowe_ring of the level of the ground wa_ter as a determining cause in itself, 
but by the effect such lowering had upon the germs contained in the soil; that where the soil is 
uncontaminated, drying it improves the sanitary condition of the place; but that, where it contains 
germs, those germs are stationary because the ground water in which they are is stagnant. When, by 
lowering its level, the ground water begins to flow towards wells, it carries the germs with it, 
and by the use of the well-water the germs get introduced into the human system. M. Maignein, a 
French engineer, related a case in which this action appeared to be demonstrated. . 

In the discussions that took place in other Sections, the same view seemed also to be universally 
taken, with the additional point that probably the pathogenic germs were torpid while in the 
stagnant water, and that when the level of water was lowered the germs were exposed to the action 
of the air which replaced the water in the interstices of the ·soil, and were vivified before being 
carried to wells, or drawn into the air by evaporation. 

In the Section of Preventive Medicine much discussion also took place which it is out of my 
province to notice, except in so far as it related to effects causable or preventible by sanitary works. 
Mr. M. A. Adams, F.R.C.S., read a paper on the '' Relationship between the occurrence of 
Diphtheria and the movements of Sub-soil Water," in which he pointed out the "tidal" action, 
usually annual, of this water, in a manner similar to that described by 1\-fr. B. Latham. The con­
clusions he arrives at are that the organisms of diphtheria inhabit soil polluted with organic matter; 
and that, subject to suitable conditions of environment, they live there, being liable to displacement, 
and that there are certain agents of dispersal that drive them out of the soil and cause epidemics. 
Dr. Seaton mentioned the case of a village quite near London, which enjoyed complete immunity 
from diphtheria and from any disorder that could be confounded with diphtheria. Here a new 
system of sewerage was constructed, with a remarkable result that a severe outbreak of diphtheria 
immediately occurred. Post !we, or propter hoe? 'I'he inhabitants accused the drainage system, 
and Dr. Seaton allowed that the disturbance of the soil might have led to the freeing of the germs. 
This, however, he said, opened up an admirable field for enquiry. Dr. Seaton concluded by saying 
that there is a strong ground for urging on Government the necessity of a systematic and com­
prehensive inquiry into the causes of diphtheria, including in such inquiry the places known to be 
free from the disease, and taking into consideration the results of previous investigations as to the 
carriage of infection by milk, its relation to dirt, dampness, and insanitary surroundings. 

Dr. Abbott, Secretary to the State Board of Health, Massachusetts, gave the °following account 
of an inquiry directed to be made by his Board in 1889 :-

" In a city in which diphtheria was epidemic, 100 houses were selected for examination and inspection. 
A recent and quite severe epidemic had prevailed, in which there had been 174 deaths from diphtheria in 
the course of the year 1889. Fifty houses were selected in which cases of diphtheria were known to have 
occurred within 12 months p1for to the time of inspection; 50 other houses were selected in which it was 
known that no cases of diphtheria had occurred during the previous five years. In general terms, the 
houses of the latter class were as nearly identical with the former in their location, construction, and the 
social condition of their inmates, as possible. On inspection, the actual sanitary condition of these houses 
was found to difler but little in the two classes. Defects of plumbing, want of proper traps, leaks in drain 
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~ipes, and other similar cie"fects were fou~d ~bo.ut equ'ally i~ the two .. Not one of the JOO houses had 
special provision for ventil#ion. . In on,e point only dic;l. there :i,ppear to be a marked difference in the two 
classes, and that wa,s in the ratio of damp cel.lars._ In ihe houses in which diphtheria had existed, the ratio 
_of. damp cellars was !J.S eight to five when comp;tre~ to the ho_uses of ,the :o'ther class. I believe this is in 
accord with the observations of others tq tp.e effect that where diphtheria has once been introduced from 
:w.ithout, it finds in dampness a congenial soil for its ;propagation." 

Water Supp'zy. 
· 21. The· question of water supply ·was rep~atedly considered in the Section. Mr. Binnie, 

Engineer-in-Chief of the London County Council, read a paper chiefly insisting on the necessity of 
pbtaining water for large cities from gathering grounds in· uncultivated and uninhabited mountain 
regions, citing 'the examples of most of the gre!j.t English, Scottish, and Irish Municipal authorities, 
~ith the exception .of Lqndon. This may probably be taken as an indication of the water policy of 
the metropolis in the near future. . 

In connection with the water supply of towns in general, and London in particular, Dr. 
Willoughby pointed out that the water companies of the metropolis . and surrounding towns are 
drawing from the land a greater volume of water than is being naturally .stored for river, &c. 
supply'--a statement that is proved ,by the fact that the surface level of the deep well-water in the 
London basin has been lowered 20 feet in the last 20 years. As this ba,:in, though containing a large 
supply of water, has· by no means -an inexhaustible one, he advises that London and all towi1s 
similarly situated, should draw most of their water from either mountain districts having a heavy 
rainfall, or from districts in which th1:1 un·derground store of water is running to waste. 
. Professor ·Percy Fra~kland pointed out _the necessity of testing the quantity of magnesia in water 

·derived from dolomite.countries._ In the Bacteriological Section he read a paper on the Hygienic 
Value of the Bacteriological Examinatioil .of Water, in whic_h .he insisted upon the limitation 
of-the quantitative method of such examination. to the solutjon of problems concerning the purifica­
tion of water by filtration, precipitation, and oihe'r processes in which ·the water can be submitted io 
examination immediately after treatment, . Appl_ied in this manner, the quantitative method has, he 
said, yielded the most important information as to the removal of microhes from water by processes 
of p_urification, both. n_atural and_ artificial, and as to· how such processes can be rendered more 
efficient. Dr. _Macween_ey, of Dublin, had also a pap~r on the same subject; and other papers on 
cognate f;ubjects will be found catalogued in Appendix I.· . . . · 

. 22. One of_ the most striking advances that have been made in recent years with respect to 
sanitation in connection with wate.r f;Upply is the attention that is now paid to the removal of micro­
organisms, as well a's other organic and chemical 'impurities. . 
· In relation to such purification, Dr; W. Anderson· described the results obtained by the use of 

his revolving filters:-
" The. apparatus consists_ of a cylinder, supported horizontally on .two· hqllow trunnions, of which one 

serves for the entrance and the other'for the exit of the water. The cylinder con.fa.ins a certain quantity of 
metallic iron, in the form either of cast-iron borings, or, preferably, of scrap iron, such as punchings from 
boiler plates. 'l'h~ cylindei· is ·kept in continuous but slow r9tation by any suitable means, the iron being 
continually lifted up and showered down 'throi1gh the passing water by a series of shelves' or scoops fixe<;l 
inside the shell of the cylinder.· By this m·eans the :water, :1.s-it flows through, is brought thoroughly into 
contact with the charge of iron, which, in addition, by its coristan,t motion and rubbing against itself and 
the sides of the cylinder, is kept alw·ays clean.·and active. Simple contrivances for preventing the iron 
from being carried out of the cylinder, or piled up at the outlet end, and for distributing the current. of 
:water over the whole area of the cylinder are also furnished, but need not ·be desc:ribed. . 

'· The water as it leaves the cylinder appears to have undergone only. one change of any importan~e, 
viz., a quantity ofiron,·ranging from one-tenth·.to one-fifth ofa·grain to the gallon has been taken up, and 
to get rid of this the water has to be aerated either by blowing in air,. or by merely allowing it to flow 
along a shallow open trough ; in both cases repose in a se_ttling reservoil' is necessary:. .A,fter a few hours­
from two to.six in most cases, much _less in some-the greater part of tqe iron will have subs_idecl to the 
bottom of.the settling tank, usually \lS loose flakes of.iron peroxide associated with organic matter and other 
impurities, and the water is th~n.ready for _filtration. ·Inmost cases a rapid passage through a shallow layer 
of sand. is all that is 1·eguired to separate the iron, which remains· as a fine layer on the surface of the sand, 
:while the water issues from the filter fre~ from irori, greatly :,i.meliorated as i·egards organic matter,· and 
practically depriv·ed of microbes. 

"The revolving purifiei· was'inven_ted by·the author in 1884-:5, to meet the difficulties which arose in 
the working of the "spongy-ir01i " filters at the .Antwerp waterworks. · These filters, which consisted of a 
·mixture of "sporrgy iron" and gravel, choked-up gra<;lually and becam!) almost inactive, after working for 
three years very satisfactorily as regards the purificati_on of the .water. They were repla_ced by the revolving 
purifiers, which have. been in. operation there ever since with most satisfactory results." . 
: . . · Tables were gi~en showing th~t the mean purifi~ation obtained by the process was ~he ·removal 
.of63 per ceI!t, of the .organic impurities and 99 per cep.t. of the microbes. contained .in .the "'.ater·; 
and this not in laboratory experiments,·but in col).nection with the regular supply.of town waterworks 
in France, ·England, India, and South 'America,: · _- . · . · · . . 

• Mr. P. S. Wales, Medical Director, United States ·Navy, communicated a paper to show tha_t 
·xp.echanicalfiltration can be done on th.e largest scale; and that it has advantages o.ver the filter-bed 
system in uniformity of action, rapidity -in cleansing, protection from light and floating, particles in 
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the air, an,d the inability oflower org~nis~~ t()'s·~cur~ a footjng, greater surety of a steady sup~ly, 
freedom from freezing, the non-rene,w'al of :filtering beds, the non-disturbance of tJieD?. by local rams, 
and the ability to wash the fihering medium witl! filtered water. · 

In connection with the filtration of water, Herr W. Kummel, Engineer,_of Altona, relat~d the 
history of the outbreak of typhus in that city in February of this year...:...an outbreak that he sa1d had 
been attributed by the local doctors to the use of the water passing through the waterworks filters. 
But the consideration of the· whole of the circumstances seemed to show, not that typhus germ3 
were introduced or re,ndered active by th_e filtering operations, but that the filtering operations a3 
conducted at Altona failed to remove the germs existing. in the unfiltered water. 

A paper on the cooling of water in bot climates by means of cooling-pits ,vas communicated by , 
Pr9fessor Oelw~in, of Vienna. · · · 

. 23. With reference to the distribution ofwater, M. Bechmann, Chief Engineer of the ,vater­
works of Paris, described the double system of pipes which, in that city, separately distributed the 
drinking water and the water used for manufacturing and municipal purposes. Where there is an 
unlimited supply of perfectly pure wate~ there was not the same need of a double system of pipes 
as in cases where there is a comparatively small supply of pure w:ater accompanied with a larger 
supply of inferior water. But at Paris, even if all the water .were equally good there would still be 
a great advantage in keeping the t.wo services distinct, as the house service can be rendered perfectly 
regular when independent of the public service, bat not otherwise; for where there are very high 
houses in streets where there are public rouritains;· fire-plugs, street-watering stand-pipe'>, &c., when 
varfOUs orifices are simultaneously opened the upper floors of the houses are left without pressure. 
With respect to this double service, M. Bechmann confessed that, besides its increased cost, it had 
the inconvenience of being liable to be misapplied; that the water intended only for manufacturing 
and sanitary purposes was sure to be used for human consumption; and he therefore proposed th:;.t 
in all cases of double distribution the drinking water only should be allowed to be introduced into 
dwellings. . · . . . 

· Mr. W. M_atthews, the Waterworks Engineer of Southampton, read a paper on the double 
water supply of that town. In consequence of the failure of. an attempt made before 1852 to 
obtain a supply by boring in the chalk, a bore hole of 1300 feet, made at a cost of £20,000, 
:r~maining_ unproductive, a supply was taken from the River Itchen. This supply becoming more 
and more unsatisfactory, entirely new works were established in .1888, drawing· the supply from 
wells sunk in the chalk eight miles away, in connexion w'ith which use was made of some of tl:.e 
old high-level reservoirs. The old source of supply was not discontinued, but only diverted. As, 
at the same time, it became necessary to renew the trunk and other mains, it occurred to Mr. 
Matthews to establish a second supply for sanitary purposes, making use of the ol,l pipe lines and! 
the low-level reservoirs. A large portion of the town now bas a separate supply, for sanitary 
purposes, ,of water which costs nothing for pumping, and a consequent saving is effected in the 
pumping and softening of the domestic supply. · As the renewal of mains becomes necessary, so, 
the dual sµpply is extended by allowing the old pipe lines to remain in and connecting them to the 
secondary system. In dry weather. the drainage from the common is inadequate for the sanitary 
supply, and is augmented by pumping from the deep well to the extent of nearly 100,000 gallons 
per day. Pumping is effected by means of a pair of hydraulic engines driving a set of well pumps. 
Power is derived from the high pressure m~in to the town where it passes near the well. The 
water is conveyed to and from the engines by a by;-pass fitted with valves; admitted at a pressure 
of 20 lbs. to the square inch, it works the engines and is exhausted through the by-pass into tli,J 
main at a pressure of 5 lbs., the only effect being that the head of water in the trunk main is 
lowered by the difference of 20 lbs. - 5 lbs. = 15 lbs., and no water is lost. The secondary supp~y 
is used exclusively for public sanitary purposes, and no service pipes or other house connections 
with the system are permitted to be made. . 

. In fnrther connexion with' the distributive service of waterworks, Herr G. Oesten, of Berlin, 
related a case -of the introduction of extraneous pollution into the pipes of a high-pressure service, 
showing that when the current of such a service is very t,trong it may act as a sort of injector and 
draw into the pipe matter that can enter in the direction of the current. 

24. A very interesting discussion on the whole question of water supply took place, in 
which ~he authors of the_ various papers took part, and also Professors Robinson and Percy 
Frankland, and Dr. Odlmg and others; and the general outcome of it was altogether con­
demnatory of the intermittent system as distingt1ished from the constant supplv ; that, in ree-ard 
to double distribution, its cost made it impossible of general adoption; that, with i·espect to filtration 
it was not to be depended u'pon in the case of polluted water without constant watchfulness. I~ 
this discussion Dr. Percy Frankland instanced the well-known outbreak of typhoid fever at Lausen. 
He saicl that the excreta of a man suffering from typhoid was proved to have entered into the stream 
of a valley, and this was proved to ha.ve infected a stream two miles distant, and apparently in no 
way connected with the first stream. Experiments were m11de, a large quantity of salt was dissolve9-
in the first stream; in a very short time the amount of chlorine in the second stream greatly increased. 
A quantity of fine flour was mixed with the water of stream No. 1 ; this, however, did not pass 
through to stream No. 2. I confess that I agree with the members of the Royal Commission on th~ 
sanitary condition of Melbourne, as expressed. in their report, that th~ _results of these experime_nts 
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by no means prove the transmission of the infection from one valley to the other, as the transmission 
of chlorine is a totally different matter from the transmission of pathogenic germs. Dr. Frankland 
then spoke of the purification of water, and stated that he knew of no system of' purification that can· 
be absolutely relied upon except boiling: 

Treatment of Town Refuse. 

25. The question of the proper disposal of town refuse, other than sewage, received a great 
deal of attention in the Engineering· Section, but as I had not only the advantage of hearing and 
discussing· the papers read at the Congress, but also of further discussion with their authors at 
places where various systems were being carried out, I think it will be better to reserve all remarks 
until I fully treat the subject in a later portion of this report. The principal papers communicated 
to the Section were by Mr. C. Jones, Town Surveyor, Ealing, on Refuse.and Refuse Destructors; by 
Mr. M'Callum, Borough Engineer of Blackburn, on the Refuse Destructor in that town; by Dr. 
Wegl, of Berlin, on the Removal of Street Offal and Refuse in large Towns; ·by Herr Meyer, 
Director of Streets and Sewers, Copenhagen, on ·Experiments made theri:i in the Burning of' House 
Refuse; by Mr. G. W. Laws, City Engineer of Newcastle-on-Tyne, on Refuse-burning; and by 
Di·. Miller Bruce, on " How best to dispose of the Refuse of large Towns." 

ARCHITECTURAL SECTION. 

26. In the Architectural Section there were some very interesting papers read and discussions, 
held on matters connected with the Hygiene of towns and of buildings. A matter of vital im­
portance as regards the health of towns is the provision of' sufficient open spaces within them. The 
Earl of Meath, an Alderman of the London County Council, read a paper on behalf of the Public 
Gardens Association, in which regret was expressed that in all large towns gTeater care had not 
been taken to preserve even the smallest open spaces that had once been public property-a regret 
that should serve as a warning to colonial towns. Great stress was laid on the fact that it was 
better to have many comparatively small open spaces rather than one or two large ones, and upon 
the desirability of connecting such open spaces with one another by wide boulevards planted with 
trees and shrubs; and that in all towns there should be a fixed minimum of open space propor­
tionate to population, and that the urban authorities should not be satisfied till this minimum had 
been exceeded. The mini~um proposed was not mentioned, but Herr F. Stiibben, City Architect 
of Cologne, in his paper, mentioned that a minimum of 5 per cent. of the area of the town proper 
should be reserved for public parks, another· 5 per cent. for planting trees in streets and open 
spaces, and the remaining 90 per cent. should give 60 per cent. to dwellings and 30 per cent. to 
streets. These figures are not taken at random, but are based upon the plans of German cities, and 
will be acted upon in the extension of Cologne. . 

A long· discussion took place 011 both papers, in the course of which Dr. Gould, of the United 
States Labour Department, W asbington, cited statistics which showed that London held the 
twentieth position with regard to its open spaces, measured in the number of inhabitants to each acre. 
Vienna had a population of 473 to each acre of open space, Paris 495, Brussels 637, while London · 
had 694. The Earl of' Meath appeared. to be in favour of small instead of large spaces. He found 
that London took higher rank when the larger parks were left out of the reckoning. Without the 
great parks, London had a population of 909 to each acre; but Philadelphia, which had a popu­
lation of over 1,000,000, and had only 340 to each acre of open space on the average, had 17,o41 
to each acre when its greatest park was left out, and Vienna would have 3300 to each acre with 
one great park left out. 

27. In the Section of Chemistry and Physics, attention was paid to another matter of great 
importance-the purity of the air of towns as affected by hygi"ometric and other conditions, and 

. especially by smoke. The m0st important paper on the subject was cuntributed by the Manchester 
Field Naturalists Society (Ur. Bailey, Dr. Cohen, Dr. Hartog, and Dr. Tatham). 

A general and systematic investigation is being made of the composition of the air of Man­
chester in the different parts of the city. Special attention is being paid to the following· points:­
(a) the differences of composition in the air of thinly and densely populated areas; (b) the relation 
between atmospheric impurity and prevalent sickness and mortality; (c) the extent to which smoke 
and noxious vapours are due to factories and dwelling-houses respectively; (d) the character of the 
air during the prevalence of fog. 

The committee has devised a simple method for the estimation of the sulphurous and sulphuric 
acid in the air. It has been shown by its aid that .during fog the proportion of sulphurous acid 
present in the atmosphere is enormously iuci•eased. The ratio of the minimum to the maximum 
amount found is as ] to 26, the latter figure ,corresponding to a very foggy day. 

Analyses of snow on successive days showed that during a three days' fog rather more than 
l! cwt. of sulphuric acid per square mile was deposited in the centre; at an outlying station 1 cwt. 
of sulphuric acid and 13 cwt. of blacks per square mile was carried down during the same time. 
The solid deposits on leaves of' shrubs have also been analysed, and the results amply explain the 
difficulty experienced in growing plants and trees in town. A series of observations on the clear­
ness of the air, and on daylight intensity is also being made. 
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28. \Vith respect to the sanitary construction of houses, a large part of the time of the· Archi­

tectural Section was occupied in discussing the subject. One of the most important papers relative 
to the building of ordinary dwelling-houses was by Mr; H. H. Statham on " Some Insanitary 
Superstitions in House Building." The scope of the paper may be judged from the following­
extract:-

" Bor many generations the orthodox manner of making a house floor has b_een to lay wooden joists 
from wall to wall with boards nailed down above, and a lath-and-plaster ceiling beneath, the space between 
being an unseen cavern for the accumulation of whatever dirt and decaying matter can find its way in. 
What the results may be I once saw in the worst form in a case where the boards of an East End schoolroom 
were taken up to ascertain the condition of the joists. The space between those joists was filled nearly to 
tlie top with a· festering mass of dirt and dust, over which the chilcli·en had been daily ·collected. Such a 
floor :would not be allowed in a modern London board school, but it is the accepted floor for a dwelling~ 
house; and though the conditions of a well-kept dwelling-house do not encourage such an accumulation as 
this, I believe the tenants of the best kept London house which has been inhabited for any length of time 
would be disagreeably surprised at the amount of dirt they wo.uld find under their flooring boards if they 
looked for it. The old-fashioned system of _ceiling up to the under side of the :flooring boards and leaving 
the joists visible is far more sanitary ; the drawback is that it is unsightly, and that it does not shut out 
80und sufficiently. Double flooring boards with felt between would get over the latter objection to some 
extent; but what I wish to recom1~end is the general adoption of solid floors of iron aud concrete with a 
wood block or plain parquet floor on them, for the average town dwelling-house. . . . . . The 
whole tribe of things called 'skirtings' and 'casings' are superstitions of the same kind, for providing 
dark inaccessible places where no cleansing hand can ever come. Baths and watercloset basins are snr-
1·onnded with those foolish fences of joinery; whited sepulchres, which indeed appear neat outwardly, but 
within they are full of--,-no one knows what, for no one ever looks. Let both watercloset and bath stand 
open to inspection all round, instead of being cased in. In the matter of the bath, the money spent on 
panelled casing and ' polished baywood or mahogany top ' would go far to render the bath itself a neat 
and presentable piece of furniture. · 

"This system of ornamental casing is carried out again in the wooden skirtings which are fixed at. the 
base of the walls of each room. Skirtings may Le considered necessary for three reas<?ns-for appearance, 
for a stop to the plastering, and to prevent chairs and other articles of furniture knocking against and 
injuring the paper and plaster. But they should be in a solid thickness of wood of no greater projection 

1 from the plaster surface than is necessary for their practical object. Unfortunately, it is considered 
necessary that the larger and more dignified a room is the larger moulding and the greater projection the 
skirting should have. As we are not going to the expense of putting down moulded timber three inches 
thick round the room, a moulding of the desired projec~ion is fixed on the top and a piece of inch-and-a­
quarter wood fixed between that and the floor, with a nice hollow space behind. The result is often 
rendered audible by the scuttering and scrambling of the mice, who are enjoying their gambols in the 
private corridors which we have obligingly provided for them. 

"Casings for pipes are, no doubt, necessary, and are generally specified to be screwed on, so as to be 
removable when required. They never are removed, or the space behind seen, except when something· is 
wrong with the pipe. They should be hing·ed, and made with button fasteners, so that they can be opened 
every day without any trouble. Among· other drawbacks, they form a private lift or elevator for the cock­
roach, who is fond of warmth, and is enticed to ascend along the line of the hot-water pipes. 'fhe cockroach 
is bad enough in the kitchen, but a good deal worse in the bedroom; it is hardly worth while to afford him 
the luxury of a private passage, heated with hot water, to th_e upper floors." 

There is not much novelty in these suggestions, but they are given as showing what is now the 
practice in all public buildings where sanitary conditions are studied. 

Mr. T. Blashill, the Superintending Architect of London County Council, read a paper on the 
" Control of the Construction of Dwelling-houses," i~ which he laid down that the chief structural 
conditions of a habitable building which are recognised as being necessary for its healthy occupation 
are these:-

]. It must stand upon a site the subsoil of which is naturally dry, or is properly drained and 
free from impurity; and effective means must be taken to prevent the admission of air 
from the soil into the building. . · 

2. The building materials-particularly the bricks, the mortar, and the plaster of the walls­
must be of good quality, so that neither moisture nor impure air can be admitted through 
them into the building, and means must be taken to prevent the moisture from the 
ground rising· UJ) the walls. 

3. All parts of the building, and not merely those parts which are actually inhabited, must 
be properly ventilated and lighted, tlie habitable rooms being of sufficient size, and par-
ticularly of sufficient height. · 

4. Provision must be made for the removal of refuse, whether solid or liquid, from the 
building, and from its near neighbourhood, before the refuse beg·ins to pollute the air. 

1n the discussion which followed, the first and second of· these conditions were especially 
insisted on as being those usually neglected. In connexion with the same conditions, Professor E. · 
Trelat, of Paris, read a paper on the '' Hygienic Composition of the Walls of Dwellings," in 'which 
there was a critical examination of the composition, &c. of the walls of houses, and their hygienic 
functions, defined to be (1st) to protect the interior from variations of temperature, and (2nd) to be 
impenetrable to infectious influences arising from the vital condition of the occupants. 

Where it is absolutely necessary to build in marshy land, some practical suggestions may be 
obtained from a paper by Herr P. J. H. Cuypers, of Amsterdam, on " Pile Foundations in Marshy 
Land, and the Exclusion of Damp from Buildings." 
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29. There were many papers read with special reference to the housing of the working classes, 

both by the cottage system and the block system, and treating the matter both from the hygienic 
and financial points of view. The first of.these papers was by· M. Charles Lucas, architect, of Paris, 
on the "Hygiene of Groups of Dwellings at· Low Rentals," which was illustrated with examples 
taken from existing types. M. E. Cacheux followed with one ·on the "Principal Causes of the 
Insanitary Condition of Tenement Houses in Paris." In Mr. Rowland Plumbe's paper on 
"Cottage Homes for the Industrial Classes of the Metropolis," particulars were g·iven of a village of 
such homes now being- built. Dr. Sykes, in his paper on" Block Dwelling·s," specially_insisted on the 
necessity of leaving· open spaces around such dwellings. 

In the long discussions that followed the reading· of all these papers, the principal matters dwelt 
on were the necessity of giving suffic.ient light in such dwellings, of avoiding· overcrowding in them, 
and of controlling· their height, and there was an evident preponderance of opinion in favour of' 
separate cottage homes when practicable. 

In the Section of State Hygiene, a paper by Mr. S. M. Burroughs, on" The Housing of the 
Poorei· Classes," was chiefly devoted to shewing how the difficulties of satisfactorily doing this could 
be overcome by the State taking over the railways, and granting free passes on them to suburban 
·dwellers. 

30. A very interesting· and useful paper on the subject of" Common Lodging· Houses" was 
read by Mr. Gordon Smip1. All who have experience in administering sanitary laws know what 
a difficult subject this is to deal with. The laws which regulate them do not define what they 
regulate. Mr Smith says :-

" In the absence of any complete statutory interpretation of the term, I will first explain that a -common 
lodging-house i~, in a certain limited sense, a sort of inn or hotel resorted to by certain of the very poor for 
temporary residential purposes, in which sleeping accommodation is provided in common, in one or several . 
rooms, and where those who !resort to it cater for themselves, as regards food, and ordinarily use one 
kitchen in common. On several occasions efforts have been made to define with precision what constitutes 
a common lodging-house. For example, so along· ago as 1853-that is, within two years of the passing of 
the first Common Lodg·ing Houses Act-the law officers of the Crown, on being consulted as to the mean­
ing of the term, advised as follows :-' It may be difficult to give a precise definition of the term " common 
lodging-house," but, looking to the preamble and general provisions of the Act, it appears to us to have 
reference to that class of lodging-houses in which persons of the poorer class are. received for short periods, 
and, though strangers to one another, are allowed to inhabit one common room. We are of opinion that 
it does not include hotels, inns, public-ho11ses, or lodgings let to the 11pper and middle classes' ; and they 
further explained, with regard to that part of the above definition which refers to the persons inhabiting a 
common lodging-house being 'strangers to one another' that their 'obvious intention was to distinguish 
lodgers promiscuously brought together from members. of one family cir household.' When asked the 
further question whether lodging-houses, otherwise coming within the definition, but let for a week or 
longe1· period, would, from the latter circumstance, be excluded from the operation of.the .Act controlling 
such houses, the law officers observed :-' We are of opinion that the period of letting- is unimportant in 
determining whether .a lodging-house comes unde1· the Act' now in question.' 

"More recently it has been helrl that evidence that hawkers, itinerant picture-frame makers, chair­
makers, musicians, bone-gatherers, and persons suspected of begging, resorted.to a house for lodgings, and 
had their meals in the kitchen at the same table, paying sixpence per night each, is sufficient to establish 
that the house is a common lodging-house requiring to be registered under the Public Health Act, 1875. 
It will thus be seen that the question as to what is a common lodging-house depends, not so much upon the 
precise definition of the term, as the consideration whether the circumstances of its oi::cnpation are such as 
involve supervision by the sanitary authority in order tli'at its geneml cleanliness, ventilation, good ordering, 
&c., may be secured." 

In London, in 1889, the average number of peoJJle who slept every nig·ht in common lodging­
houses was 34,000. Some of the houses are certified to receive as many as 430 lodgers. Some in 
Manchester, Liverpool, and Leeds are certified for numbers varying from 640 to 8'22. If l\'Ir. 
Smith's requirement of 300 cubic feet of air space for each lodger is carried out in the last case, the 
sleeping accommodation is about ~50;000 feet. Mr. Smith's other requirements are that each com­
mon lodging-house should-
" comprise an adequate day-room fo1· each sex, fitted with a fireplace and range suitable for the cooking of 
the lodgers' food, also a sufficient scullery or wash-house. Likewise dormitories for each sex, famished with 
single bedsteads, bedding·, &c. Lavatories, separate from the dormitories, are also necessary; ancl suitable 
and sufficient closet accommodation. In addition to the separate dormitory accommodation for each sex, 
cubicles or separate rooms lrn:ve to be µrovided for married couples, for, be it remembered, that any man 
and woman applying for such accommodation-and the Act of Parliament imposes no duty on the keeper 
of a common lodging-house in regard to the family relationship of the lodgers-may be recei,·ed as such in 
a common lodging-house.. In some few common lodging-houses a separate reading room has been pro­
vided, but this is comparatively exceptional. In several I have noticed that lockers are provided, in which 
those lodgers who may be regarded as regular customers can, for a trifling extra fee per week, leave their 
_property with a certain amount of safety. 

. "A few instances have come under i.ny notice _in which buildings have been specially erected as 
common lodging-houses, but these are comparatively rare. More frequently the common lodgi1w-house is 
·a capacious dwelling-house which has ceased to serve its original purpose, owing- to entire chan.;'e in the 
character of the neighbourhood, and which has been altered and adapted to serve its new pm1Jose; but 
:more often it is a warehouse or factory that has been altered and adapted to the purpose. These latter are 
generally the best kind of building for the purpose, as they usually have large rooms capable of fair light 
and ventilation." . 
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31. With reference to.Public Buildings, Mr. Lennox Browne, F.R.C._S., read an important 
paper on the Sanitation of Theatres, which it is nearly impossible to satisfactorily condense without 
the use of the drawings by Mr. Turner with which it was illustrated. Its object was to point out 
that while urban authorities have seen that all manner of precautions a·re taken to protect the public 
from danger from fire, such authorities seem to- . 
"have completely ignored the far more important subject of the health, not only of the actors and actresses, 
but also of the general public. I say ' more important' advisedly, as there is ample evidence to show that 
the time when fires are most liable to occur in theatres, is not when the l10use is foll, but within two or 
three honrs after the audience and company have left the building ; whereas if the sanitary arrangements 
are faulty, the danger is a constant one; and this danger to health, while affecting the audience, must mnch 
more affect those employed behind the scenes, because they are compelled to be in the theatre for much 
longer periods, both for acting and rehearsals, and are there all the week round. Moreover, it is behind 
the scenes that indnitary conditions are to be found in their most objectionable form." 

32. A very great deal of attention was given in the Architectural Section to the construction of 
both permanent and temporary Isolation Hospitals and of Asylums. 

Dr. 'l.'horne Thorne, F.R.S., of the Local Government Board, read a paper on." English 
Isolation Hospitals," in the course of which he drew attention to the great growth in England of 
the provision by sanitary authorities, and at the cost of the localities, of hospitals for the isolation of 
first cases of infectious diseases with a view to the prevention of epidemics. At least 400 sanitary 
authorities now possessed such hospitals, and since l 879, when the author prepared his official report 
on this subject, about £4.50,000 had been expended for this purpose. With the single exception of 
smallpox, there was no evidence that the ag·gregation of the infectious sick in reasonable numbers 
constituted any danger to the outside public, whereas, on the other hand, isolation in hospitals had 
again and again prevented diffusion of infection. But success depended on the proper construction 
and administration of these hospitals. An unoccupied zone of 40 feet should surround the hospital 
buildings,-each disease should be treated in a building aerially distinct from any other,-the wards 
should have means of cross-ventilation,-and in allotting a space of some 2000 cubic feet per bed 
care should be taken to give at least 12 feet of wall space to each bed; for it was on a level with the 
patient's lungs and mouth that it was so essential to secure wholesomeness of air breathed. As a 
rule, one bed per 1000 of the population sufficed for the current permanent requirements, and no 
district should be content unless a few· cases of two different diseases in both sexes could be simul­
taneously isolated. Much depended for success on the character of the hospital. Unless they are 
reasonably attractive in style, and well designe:i for purposes of recovery, that immediate isolation 
which is above all thing·s necessary is not attained. It is not the poor man who, when suffering 
from infectious disease, constitutes the greatest danger to the community. It is such as the rnilk­
vendors', the drapers', the publicans' family-namely, those who, through thei,r wares and otherwise, 
tend to scatter infection that are above all a public danger; and they must be attracted by a 
building where there is reasonable comfort and the best chances of recovery. 

The papei· was illustrated by plans of the Heathcote Isolation Hospital, Leamington, prepared 
by Mr. K: D. Young, who also read a paper on its construction and arrangement. The following 
are the principal constructional details of the isolation wards :-

" The isolation block is divided into two equal parts by a wall, and the arrangements on one side of 
the wall are an exact counterpart of those on the other side, the entrance to one side being on the east, and 
that to the other side to the west. Each half of the building·, therefore, contains a large ward for three beds, 
two small wards for one bed each, a nurses' duty room, and a water-closet and slop-sink. These rooms 
communicate with each other by way of an open verandah, roofed over at the top, but quite open in front. 

"Each large ward is 36ft. long by 18ft. wide, ;;he smaller wards being 18ft. by 12ft., and all are 12ft. 
high. The allowance of floor space is 216ft. per bed, and of cubic space 2592ft. per bed. The large wards 
are lighted by three windows at each encl, the smaller ones by one window on each side, being in the pro­
portion of one square foot of window surface to about 65ft. of cubic space. The windows, which form 
the principal means of ventilation, are divided into two parts hy a transom which is fixed about 1ft. 6in. 
clown from the head of the frame. Below the transom are ordinary double-hung sashes, provided with a 
deep bottom-rail and cill-boarcl which permits of the lower sash being raised and a current of air admitted 
in a vertical direction between the two sashes, at the same time preventing free access of air at the cill level. 
Above the transom is a "hopper light," lmng on hinges at the bottom to fall inwards, and provided with 
alazecl cheeks at the sides to prevent down draughts. Ln addition to the windows, openings are made at 
the floor level behind each bed, and provided with Elliston's radiator ventilators ; there is also. an extrac­
tion flue in each ,vard carried up alongside the smoke flue, from which it is separated by iron plates. The 
inlet to the flue is at the ceiling level, and a Bunsen burner is provided with a view to produce an upward 
current when the fire is lighted. The wards are each provided with a Boyd's hygiastic ventilating grate; 
these grates have at the back of the fire an air chamber which is supplied with fresh air from the outside. 
The air being warmed by contact with the heated fire-brick back of the stove, passes into the room through 
a grating above the fireplace. · 

"The walls of the ward are lined to a height of 5ft. with tinted glazed bricks, above which they are 
plastered and distempered. 'fhe floors are laid with yellow deal in 3-ft. widths, ploughed and tongued. 
The vertical angles of the walls, t]ie horizontal angles at the junction of floors and walls ·and of walls and 
ceilings are all rounded, so also are all the angles of door panels and of the windows .. No recessed 
mouldings are used anywhere." . 

. The Rev. C. E. Few, Vicar of Seal, Sevenoaks, read a paper recommending tlJe construction 
o1 small l9cal isolation hospitals, instead of one large one for a whole district. 
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Professor Duchaussoy · conmunicated a paper on Hospital Tents and Huts, describing the 
hospitals of the Association des Dames Francaises. 

A long· discussion took place on all these papers, the prevalent opinion· being· that the better. 
· arrangement wag to have one isolation hospital for each district; that wooden hospitals were to be 

avoided, but where unavoidable they should be burnt after use; that tent treatment was pi·eferable 
in summer. . . 

In connexion with Smallpox Hospitals, there was a paper read in the Section of Preventive 
l\!Iedicines by Surgeon-General Bostock, in which, after detailing· the facts as to the known spread 
of smallpox round smallpox hospitals, the arrangements made by the Metropolitan Asylums Board 
for the establishment and organisation of Floating Hospitals and their transport service were 
detailed. 

33. The construction of; and arrangements for, Asylums for the Insane were the subject of two 
papers ~y Mr. Hine, of Notting-ham, and Dr. Greene, of Northampton. In both papers the 
necessity of having plenty of sunlight was insisted on. One of the chief points of constructional 
detail in l\fr. Hine's paper was in connexion with ventilation. He said-

" After.long consideration, and some years' of experience, I have come to the conclusion that the right 
system is one of air warmed over hot water or steam-pipes, and propelled into the wards by a fan, through 
underground trunks, and vertical flues in the walls communicating with all the rooms, and a similar system 
of extraction flues, by which the vitiated air is expelled. . 

"It must be understood that I do not advocate air warmed by fire heat,-a method which may 
seriously deteriorate its quality, a result not to be feared by warming over steam batteries, which plan has 
the further advantage of allowing the temperature to be quickly raised or lowered in any particLilar ward by 
a simple arrangement of pipes and valves. · 

. "I cannot attempt to describe my s,vstem in. detail, but will merely call attention to a few important 
pomts ;...:_ . 

"The air which is propelled into the building must be drawn from a situation untainted by obnoxious 
surroundings. · 

"The trunks and flues must be carefully calculated in proportion to the size of each room. Many 
failures in ventilation are due to ignorance or neglect of this. 

· "Separate trunks for clay and night service should be arranged, with simple shutter-valves for closing 
the one and opening the other at morning and night. · 

" The extraction flues should communicate with upcast shafts of.some height, say in towe1;s, to carry 
well away the vitiated air. · 

"The fresh warmed air should enter the rooms near the top, and the vitiated air be withdrawn near 
the floor ; experience having taught us that this is right ; for, if the positions •of inlets and outlets were 
reversed, some deleterious gases would not readily ascend to escape at the top, while the warm air, entering 
at the bottom, would quickly ascend and pass out ~vithout mixing thoroughly with the surrounding atmo­
sphere, as it must do if driven in at the top, and be allowed to spread over the whole smfoce of room, 
gradually falliug as more air is forced in above it, and vitiated air extracted below. 

"When vuu'tilation is required without heat, the fan may be used to drive in air at its normal tempera­
ture, the stagm1~t atmosphere in the room;; being of necessity displaced either through the extraction flues 
or the open ,vindows. 

"One great advantage of this system is that heat can only be obtained in conjunction with ventilation, 
which is not always tl1e case with steam or hot-water pipes in the wards, where a close :stnfl:V heat is 
generally the result. 

"I cannot better illustrate the results of this systeni than by quoting from a recent report of the 
Superintendent of the Nottingham Borough Asylum, where I have lately introduced it in the new male 
annexe:-

"' So efficiently has the.heating been done, that a temperature of 60 deg. has been easily maintained throughout 
the wards without the aid of any fires, and thi.s when the thermometer outside registered 10 deg. of frost. The 
dormitories and single rooms are just as easily warmed at night. 
. "' Those who are acquainted with the wMking of an asylum will rcai:lily imagine the immense comfort of being 

able to do. without fires in the wards. There is no ·crowding round the fireplaces, and no quarrelling for the best 
seats, but .the patients sit scattered about at the windows and tLt the tables, just as in summer. It was expected that 

/If there. would be some grumbling,at first at the absence of fires, but, strange to say, I dou't think I heard a single 
complaint. Another great advantage this system of heating has over most others is the entire absence from the 
rooms of all pipes and other heating surfaces. · 

"' The ventilation is also equally successful. It is very observable in the dormitories and single rooms; the air 
in these appears to be almost as pure in the morning when the patients get up as in the evening when they go to 
bed.'" · -

Dr. Greene only allows 1080 cubic feet of space for each patient, of which 600 cubic feet are 
allotted to the dormotory, and 480 to the day-room, the superficial spaces being respectively 50 and 
40 square feet. He has, consequently, to provide ventilation, to renew the air four or five times an 
hour. The chief coustructional points he insisted on were :-

" The inner walls should be plastered throughout, or, preferably, covered with Portland or Parian 
cement. It is not on resthetic grounds only that I insist ml° this, but for sanitary reasons also. The joints 
of brickwork can never be made perfectly smooth. Dust collects in the grooves and irregularitie·s, and dust 
too often means disease. A skirting-board implie::1 that there is a space at its back for collecting dust and 
dirt, and for affording a pleasant playground for rats and mice. It should be abolished, and a strip of wood 
about 2 in. wide and 1 in. thick nailed to the floor close to the wall. 

"The space between the foundation walls should be filled in, and a thi~k layer of concret~ should rise to 
within l½ in. of the floor level. On this concrete, wood blocks should be laid, a thick layer o~ Stockholm 
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tar being placed next the concrete. By these means neither damp, sewer-gas, nor vermin can get under the 
floor. It is also warm, and the tread is noiseless,-important points in asylums and hospitals. 

"The favourite kind of window at present is the ordinary double-hung sash-wincJow. Why it should be 
the favourite is not easy to see. , · 

"Iu asylums it has to be blocked both top and bottom, merely allowing an opening of about 4 in. or 
5 in. The consequence is that the amount of air admitted is insufficient in warm weather. Further, it is 
most difficult to keep clean. Dirt accumulates between the sash and the frame, and the cords are constantly 
breaking. A modification of the French casement is much to be preferred. The upper part should be an 
oblong swivel; or hinged fanlight, and the lower divided at its centre by a strong mullion, the sections being 
fittecl with sashes moving on central pivots. An asylum needs abundance oflight, and the windows should 
be more numerous, perhaps, than in any other building. Unfortunately, th,e amount of glass necessary for 
light is apt to make the wards soinewhi-:: cold in winter. It would be very desirable to have all the windows 
double, and in this case the inner window might be on the double-hung sash principle. No blocks would 
be necessary, and ventilation, without draught, would be easily maintained. Wherever practicable the 
windows should be placed opposite to each other, and the width of the room should rarely exceed 25 feet, 
or perflation is likely to be imperfect. The upper panels of the doors should be, almost without exception, 
of strong plate-glass, and the lower panels of open ironwork, fitted in some cases with light wooden shutters. 

"The staircases are almost i~ivariably of stone. In most asylums they are too narrow, and the risers 
too high." - · 

GENERAL MATTERS CONNECTED WITH SANITARY AnMINIS'rRATTON. 

34. In addition to what may he consiq.ered as more or less engineering and structural aspects of 
Hygien~, many other matters connected with the administrative duties fulfilled by the Central 
Board of Health were considered and deb.ated at the Congress. In the following observations upon 
them I shall avoid any purelJ medical subjects, and, at the same time, by treating every subject as 
far as possible under a separate heading, give to every reader of this Report the opportunity of pass­
ing· by matters of no interest to him, or of knowing where he may obtain further information on 
those that he may wish to study in the light of the latest scientific developments of them. . 

35. Nearly every civilized. State has, by passing laws for the conservation of the public health, state mterven­
accepted the principle of State intervention in the matter. At the Congress, tliough the general :'.it~~/Iealth 

principle was accepted that the State should <;mly intervene by undertaking such functions as it 
cannot without detriment to the common weal refuse to undertake, several special propositions were 
made. As far as the prevention of disease is concerned, existing legislative measures are almost 
exclusively devoted to precautions against those of infectious or contagious character. In the 
Section of Preventive :Medicine Dr. Squire proposed that consumption and other tuberculous diseases Pulmonary 
should be also the subject of legislation so far as acquired tubercle is concerned. Professor A. diseases. 

Corradi, of Pavia, communicated a paper on the same subject to the Sectio:n of State Hygiene. In 
the same section the duty of the State with regard to the enforcement of the Contag·ious Disease c9ntagions 
Acts was discussed from divergent points of view in papers by Dr. Holroyde, Medical Officer of- Diseases Acts. 

Health for the garrison town of Chatham, and by Dr. J. B. Nevins, President of the Medical 
Association for the rApeal of the Acts. 

The desirability of the State undertaking scientific investigations into the origin aud causes of ~cient!fic. 

d. l b" f . h . I D 'I' k" f L . d D mveat1gat1ons. ISease was t 10 su ~ect o papers m t e same section Jy r. om ms, o e1cester, an r. 
WriglJt, and international measures for the prevention of food adulteration were advocated by Dr. rJ\~fteration. 
Van Hamel Roos, of .\msterdam. 

With respect to the question of State control over dwelling-houses, especially the homes of the 
working· classes, Mr. Henry Rutherford, barrister-at-law, urged the compulsory sanitary registra­
tion of all dwelling-houses in regard to drainage and water supply-no house being allowed to be­
tenanted until certificated after examination by a qualified officer. Another paper on the subject 
was read by Dr. Elgin Gould, of "'\i\-'ashington. He dwelt on the rapid growth of American cities, 
the evil results of which fell chiefly on the poorer classes. He described the condition of things 
which existed amongst these classes in Washington, and which resulted in a death-rate amongst 
them of 1 in 33. Then the various reforms which had b8en instituted were described, resulting in 
a death-rate of 24 per 1000, and amongst children under one year of age the death-rate fell fronf 
49 to 40 per 1000. 

, A long discussio•n followed, in which numerous difficulties were pointed out in the way of 
getting legislation to effect such objects. But Dr. Gould, in reply, stated that most of the difficulties 
mentioned had been solved in the United States, and suggested a study of the sanitary legislation 
of the State and City of New York. . 

Dr. Danford Thomas read a paper on "State Control of the Sale of Poisi:m." In the year Sale of poisons. 

1889, 15,025 persons died of viohmt deaths, and of this number 636 died of the effect of poison ; 
376 from accidental or negligent use of poison, including the following substances :-Arsenic, 
mercury, lead, copper, caustic acids ( caJ'bolic and other), turpentine, opium, morphia, paraffin, 
iodine, oil of almonds, Prussic acid, cocaine, antipyrine, &c. These records did not include a vast 
number of cases which recovered, and which were not recorded. Many of these poisons were 
contained in patent medicines. The g-reat facility with which both these and even crude drugs could 
be obtained was alluded to. .He wonld increase the first list of poisons, and sugg·ested that they 
should be sold in blue bottles properly labelled, and not sold to any person under 16 years of age. 
It was an extraordinary fact that the Japanese and other nations were ahead of us in thi:s respect, 
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having lahoratories for the analysis of patent and secret remedies, and adequate legislation. He 
would make all proprietary medicines really patent; would abolish licences to sell them ; and 
would confine the sale to chemists and druggists only. . 

In the discussion which followed, Dr. Littlejohn, of Edinburgh, referred to the great ease with 
which laudanum could be purchased. He had taken 10 or 12 little phials out of the pockets of 
suicides. 

l\'Ir. Carnegie (President of the Pharmaceutical Society) cordially agreed with Dr. Thomas's 
conclusions in the interests of the public. He pointed out the inconsistency of placing restrictions 
on chemists selling· certain articles, yet a huckster in the street could sell the same thing mixed with 
a little treacle and water. 

It was moved by Dr. Danford Thomas, and seconded by Dr. Littlejohn, "That in the opnnon 
of the International Congress of Hygiene and Demography, it is essential, in the public interests, 
that the existing· law regulating the sale of poisons should be amended, and greater restrictions 
placed on the sale of poisons, and this especially in Great Britain and her Colonies." 

This resolution was carried. 

36. The constitution, powers, and duties of Local Boards of Health were often referred to, 
and were the subject of two papers in the Section of State Hygiene; one by ~r. Gainsford Bruce, 
Q.C., ~I.P., and the other by Dr. Simon, of Breslau. In his opening· address Lord Basin°·, the 
President of the Section, mentioned that during the short period of 20 years in which Local 
Boards had been working under the control of the Local Government Board, the death-rate of 
England had diminished one-seventh. 

37. A great deal of discussion took place in the Sections of Preventive Medicine a11d of State 
Hygiene on the subject of Quarantine. In the former section, a. paper on "The Mode of Pre­
venting the Spread of Epidemic Disease from one Country to another" was read by Surgeon­
General Cunningham, M.D., C.S.I., in which he described Quarantine as a method "powerful for 
evil, but powerless to do good"; Medical Inspection, as better, but which "cannot be credited with 
the arrest of epidemics"; and Sanitary Improvements as "the best and only efficient means of 
checking epidemic disease proved by experience.'' 

Dr. Lawson, Inspector-General of Hospitals, followed with a paper on "'l'he Communicability 
of Cholera from Country to Country," in which he combatted the idea that personal communication 
was the chief factor in the dissemination of the disease, and gave details of a g-reat number of 
outbreaks, which he held to prove that "the efficient factor is air borne, and active on sea as well as 
on land whenever it meets with the necessary conditions to develop it." !le, therefore, held that it 
" cannot be excluded from any country by general quarantine. All that can be dune. is by hygienic 
measures to improve the health of the population, and to remove the conditions which favour the 
formation of foci." 

Dr. Ashburton Thompson, of Sydney, then read a paper on '' Australasian Quarantine," 
giving an account of the proceedings of the Intercolonial Sanitary Conference of 1884, whose 
unanimous resolutions in favour of limited quarantine were accepted by all the Australasian 
Governments, and have ever since been faithfully carried out by that of New South vV ales. He 
maintained that the system had proved successful. · 

In the discussion "which followed, ten English and Indian medical experts, three French, 
two Dutch, one American, and one South American took part, and the opinion was almost entirely 
against quarantine. , 

Surgeon-General Cunningham summed up briefly. The general condemnation of the 
quarantine system left him, he said, very little to say. Quarantine could only be logical if it could. 
be proved that diffusibility of disea;;e was commensurate with increased facility of inter-trnvel. All 
history showed the opposite. Steamboats and railways had not increased the spread of cholera ; 
our growing communication with India-the home of cholera- had not increased it: the theory of 
quarantine was as wrong as its practice was faulty. 
• Dr. Thompson also summed up for his side of the question, protesting '' against cholera and 
English and Indian local conditions being spoken of.as thoug·h they confirmed the whole matter," 
apparently forgetting that in the case of small-pox preventive measures are proved to be much more 
efficacious than any known p1·eventive measures against cholera-and small-pox is virtually the 
disease whose introduction Australian quarantine is relied on to prevent. In subsequent corre­
spondence he reclaims that the discussion on the question should be confined "to gentlemen 
of practical experience in executing quarantine measures." As quarantine is now practically dis­
continued in England and India, this is virtually an appeal from the opinion of the highest medical 
authorities in the world to the authorities who are actually carrying out the condemned system. 

In the Section of State Hygiene, Dr. Montizambert, Superintendent of the Canadian 
Quarantine Service, cummunicated a. paper on Modern Quarantine in Canada and the United 
States, the chief value of which consisted in the description of the appliances used for the disinfection 
of ships. These appliances consist of an apparatus for applying a mercuric chloride drench to all 
parts of the woodwork of a ship and replacing· the bilgewater with the solution; of steam apparatus 
for disinfecting the bedding, clothing, &c.; and a sulphur dioxide fumigating apparatus for disin­
fecting the contents of the hold, &c. No description was given of the means of disinfecting such 
portion of the cargo (e.g., rags for paper making) as may require special disinfection. 



23 
Dr. V. Vig·nard read a paper on "Quai·anti~e and Medical Inspection," in which he nrged that 

the two should be combined in one system, of which disinfection should be the essential characteris;:,ic. 
Dr. Stopford Tayloi·, Medical Officer of Health, of Liverpool, read a paper on the "Medieal 

Supervision of the l\iercantile Marine," in which he urged the repeal of the. quarantine laws, and 
the handing over of all sanitary work connected with shipping to the control of local sanitary 
authorities. 

In the discussion w·hich followed, Dr. Feraud, Director of the French Naval Medical Service, 
explained that Dr. Vignard's opinion was personal and not official. He himself .was evidently in 
favour of modified quarantine. The Medical Officers of Health of Newcastle, Hull, and Sunderland, 
agreed with Dr. Taylor that local sanitary work, with corresponding sanitary work on board ships, 
were far better than quarantine. The question of hygiene on board ship was also considered in t:!:te 
Section of Naval and Military Hygiene. · 

38. Th~ compulsory notification of infectious diseases gave rise to ·a long, but, as will be seen, 
very one-sided discussion in the Section of State Hygiene. It was based on two papers, the first 
by Dr. Boobyer, Medical Officer of Health of N otingham; and the second by Mr. D. Biddle, 
M.R.C.S .. E. Dr. Boobyer, after gi.-ing a history of compulsory notification before the passing of 
the English Act of 1889, showed that such notification was a failure when it was to be made only 
by the householder; and; exQept in cases where no medical man is in attendance, all varieties of 
practice in different towns have led up to the notification by the medical attendant to the sanitary 
authority. He claimed that, both with respect to diseases dependent for their propagation upon 
personal contagion, and to those arising in connexton with the insanitary conditions, notificatic,n 
simply imparts to the sanitary authorities information necessary to enable them to exercise those 
powers with which the earlier Public Health Acts had already invested them. He further he1.d 
that, from the scientific point of view, compulsory notification, and even isolation, are the necessary 
outcome of evolution as applied to preventive medicine. He illustrated the fruits of prompt 
notification, and the want of it, by the behaviour of smallpox in Leicester and Sheffield in 1887-8. 
In the former town, where notification was compulsory, there were but few cases, thanks to imme­
diate isolation and other measures; in the. latter town, where it was not compulsory, there were 
thousands of cases. 

Mr. Biddle's paper-" Should compulsory notification be made general? "-was devoted to 
show that the question should be answered in the negative. He claimed that statistics showed that 
notffiable diseases had increased in towns that were under the dual system of notification by both 
medical· attendant and householder, apparently thinking that notification in some unexplained 
manner increased not only the number of known cases, but the prevalence of the diseases themselves. 
He held, further, that the system is dishonour.ing- to the profession; that it leads to a prolongation of ' 
the time which elapses between the onset of illness and the doctor's first visit, and to hasty 
diagnosis, so that the information imparted to the sanitary antho1·ity is often incorrect and misleading, 
and "friction " often results. · 

The subject was further illustrated by a paper by Dr. S. Cameron, Medical Officer of Leeds, 
on an outbreak of Typhus in that town. . . 

In the discussion which followed the reading· of these three papers,- · 
Dr. Sergeant, Medical Officer of Health, County of Lancashire, said he had had a gTeat deal 

of experience in the working of the Notification Act, and it all w~nt in favour of the value of the 
Act. He thought dual notification was preferable. He commented on the fact that the opposition 
came not so much from the public as from the medical profession, which was greatly to be regretted. 
The Act had been adopted v0lnntarily in 75 per cent. of Lancashire. He objected to the title of 
"informer·, being applied to medical men any more than a vendor of inflammable liquids, who had 
to notify the fact that he had such on his premises, could be called an informer. 

Dr. Hewitt (Minnesota) claimed to represent one of the largest States in America, and there 
a similar Act had been in force for eight years. It became law at a request of the people. Before 
this Act was passed, out of a population of 600,000 there were 1200 deaths from diphtheria per 
annum. Now (after eig·ht years of the Act) the population was double (nearly a million and a 
half), and the annual deathR from diphtheria were only 761. 

Dr. Parkes (Medical Officer of Health, Chelsea) referred to the subject of erysipelas and 
"continued" fever. ·He thought the list of diseases required careful revision. . 

Mr. Shirley Murphy (Medical Officer of I-! ealth, County of London) said that a prompt noti­
fication of disease was of great value in enabling· medical .. officers of health to ascertain the source 
and stop the supply of any infected material such as milk. He wished to emphasise the great value 
of the Notification Act, both for the safety of the public, and also as a means for obtaining material 
for future investigation. 

Dr. Willoughby, of London, would like to ask Mr. Biddle to explain how the notification of 
disease could possibly hinder measures being· taken to prevent its spread,? 

Dr .. Atkinson spoke against dual notification by both doctor and householder, as distinguished 
from notification by one of these. 

Dr. Covemton, of Montreal, gave some facts from his experience in Canada. He spoke at 
length of the regulations now in force in his Province. These worked well and without friction, 
though they were more _stringent there than in many other places. The result was that epidemic 
diseases were becoming rapidly stamped out. 
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Dr. Berdoe (District :Medical Officer of Bethnal Green) spoke to having· seen scarlatina in the 
homes of the poor, with six 'to eight families under the same roof, and the parents would not part 
with their children. Since the Act had come in no friction whatever had occurred. On the con­
trary, a poor man regarded it as a blessing to have a case of fever in his house, for not only did he 
get his child looked after at a good hospital, but his house was thoroughly overhauled and put into 
order. 

Dr. Drysdale, Dr. Harvey Littlejohn, Dr. Ewing (one of the chief medical officers of New 
York), and others took part in the discussion. . 

Dr. Cameron, in replying·, regretted certain parts of Mr. Biddle's paper, and alluding- to that 
gentleman's statistics, said there was not enough detail as to the existence of fever hospitals, how 
inspection is carried out, and other particulars which would greatly i1ifluence the conclusion. 

Dr. Boobyer, in replying·, mentioned that in the nine years during which notification had been 
in force scarlatina had considerably diminished. 

Mr. Biddle said that his chief objection was to the medical man being made the notifier; this 
work more properly belonged to the householder. He supported the sing·le as against the 
dual system. He only· opposed the dual notification, and his statistics had, he was afraid, been 
misunderstood. 

The meeting was very crowded, and much interest was manifested in the proceedings. Finally 
the following resolutions were pnt :- · 

, Proposed by Councillor Dr. Lowe, Leeds, seconded by Dr. Spottiswoode Cameron, Medical 
Officer of Health of Leeds: "That notification of infectious diseases in all countries should he 
compulsory." Carried with loud applat1se, only five voting against. 

Proposed by Dr. A. J. Martin, of Paris, seconded by Dr. Tivant, Monaco: "'.J_'hat it is 
desirable that the notification of infectious maladies should be made by the doctor." 

Proposed by Dr. Currie, New Brunswick, seconded by Dr. Fartell, Halifax, Nova Scotia, 
and carried : " That in the opinion of this Section notification of infectious diseases should be made 
compulsory on the medical attendant and householde1· in whose house the disease occurs." 

It thus appears that the1·e is an almost unanimous consensus of opinion in the medical pro­
fession as represented at the Congress in favour of compulsory notification. 

Disinfection. 39. Papers on the use of Disinfectants and on the means employed in testing· them were read 
in the Section of Preventive Medicine by Professor Pistor, of Berlin; in that of Bacteriology by 
Dr. Behrings, of Berlin, Professor Max Grueber, of Vienna, and Professor Hueppe, of Prag-ue; 
and in that of Chemistry by Mr. Sreatfield and Dr: Moody. 

Burial. 40. Two well known champions of totally opposite views on the subject of the disposal of the 
. dead, Sir Henry Thompson, F.R.C.S., and lYir. Seymour Haden, F.R.C.S., communicated 
papers to the Section of State Hygiene. Sir H. Thompson began by. assuming the accuracy 

cremation. of the following statement:-" That the bodies of those who have died of any, or almost 
any, of the diseases generally known as zymotic, are charged with elements which have the 
property of communicating the same diseases to the bodies of living persons if brought 
into contact with them, it may be by inoculation, or by food admixtme." He showed 
that the Registra1·-General recorded annually about 70,000 deaths from · these diseases in 
England, so that this question of the disposal of the dead was one !of vital importance to the 
living. " 'l'he question is not the

0 

management of infectious disease during life-which has been 
well studied-but the best method of arresting· its progress at death, so that the remains shall not 
he injurious to the survivors. Experience in the past has demonstrated that all methods of dealing 
with the dead body which have for their object its conservation entire when loaded with contagious 
elements largely disseminate them, and have often occasioned frAsh outbreaks, especially in periods 
of epidemic visitation. The universally prevalent watercourses beneath the surface of the soil, both 
natural and artificial, offer innumerable channels for the transit of such elements." He acknowledged 
that dangers from this source were less than they used to be, hut their existence in any situation is 
only a question of degree. He criticised Mr. Seymour Ha·den's method of dealing with the dead 
from infections diseases as impracticable, ;md therefore urged, in the public interest, that everybody 
dying of such disease should be disinfected and rendered incapable of transmitting it. This can 
only be done really efficiently by heat, by the process known· as "cremation," the best methods of 
which he described. He referred to the leg·al and criminal aspects of the question as connected 
with the determination of the cause of death, and called attention to the defects in the English 
system of ascertaining such cause, and stated that three per cent of all cases of death are uncertified 
by anyone. He proposed that fully qualified medical men should be appointed to determine the 
cause of death in every case, each to have charge of ·a certain district, so that no burial could take 
place without a certificate. . Sir Henry Thompson invited the members to inspect the Crematorium 
at Woking·. . 

Bur~! in earth. On the other side, Mr. Seymour Haden propounded-(1.) That the natural destination of all 
organised bodies that have lived and that die on the earth's surface, is the earth. (2.) That the evils 
which the cremationists declare to be insep[\rable from the principle of interment are independent of 
that principle, and are of our own creation. (3.) That the source of these evils is to be found, not in 
the burial of the dead, but in the unreasoning sentiment which pTompts us to keep them unburied as 
long as possible, and then to bury them in such a way that the earth can have no access to them. 
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(4.) That the princip1e of burial supposes the resolution· of the body by the agency of the earth tc> 
which we commit it, and that the earth . is competent to effect that resolution, and to effect it 
innocuously. (5.) That to seek to prevent the beneficient agency of the earth by enclosing the cle;;1d 
in inperish_able coffins, brick g-raves and vaults, is in the highest degree irrational, since it engages 
us in a vain resistance to an inevitable dispensation, and has led us to accumulate in our midst a 
vast store of human remains in every stage and condition of decay. (6.) That the remedy for such 
evils is not in cremation, but in a sensible recognition of, and a timely submission to a well-defined 
law of nature, and in legislative action to enforce the provisions of that law." He therefore proposed 

· that cremation, which he declared unnecessary, and, in a medico-legal sense, dangerous, should, asa 
measure of public safety, be declared a.misdemeanour; that the whole subject of burial should be 
dealt with by a law _containing the following provisions :-Burial within the earth as the only legal 
mode of disposing of a dead body, limitation of time beyond which it should be illegal to keep a dead 
body unburied, and the illegality of strong coffins, brick graves and vaults, and all contrivances 
having- for their effect the rntarding of the resolution of the body by the earth. 

M. Caffarel and Dr. Brouardel, both of Paris, also read papers on cremation. 
In the animated discussion which followed, nearly all the speakers were in favour of cremation, 

and at the end of it the following Resolution was carried with only four dissentients, in a very 
· crowded meeting :-'' That the cremation of the dead is a rational and hygienic procedure which is 
especially called for ·where death occurs from contag·ious disease." Resolutions were also passed in 
favour of removing legal disabilities to the adoption of cremation, and for its use on battlefields. 

41. In the Section of Stat.(l Hygiene a paper was read by Mi·. A. E. Fletcher, Chief Inspector Noxious '.rrades. 
unde'r the Alkali Acts-the Acts under which action is taken in respect to most noxious tmdes-
"·ith respect to the working of the last amended Act, that of 1881. "There are now 1034 works 
registered uncfer it, of which 138 only are alkali works. Only those processes of manufactlll'e come 
under the Act wh,ich arn specially named in the sched_ule appended to it. Tt1is bas led to strange 
anomalies, owing to the constant change and development of chemical processes, and it is much to 
be de~ired that a more general N oxions Gases Reg·ulation Act should be adopted, whereby all 
wol'ks, where certain noxious gases are generated, should be brought under its control. The~e 
noxious gases form but a short list, namely, chlorine and its acid compounds, tlrn acid compounds of 
fluorine, nitrogen, and sulphur, including sulphuretted hydrogen. To these may be added I')'letalli'c 
fumes containing lead, antimony, a!·senic, or zinc. An Act for regulating all works l_iable to discharge 
any of the foregoing substances would not require amendment· from time to time, as must be 
necessa1·y when the specific proceGses of manufact11re are named, since these are ever changing·. 
Some even would think it better to make no attempt to enunierate the gases to be considered 
noxious, and to enact simply that, in the case of every manufacturing process from which a noxious 
g·as may be thrown off, the manufacturer-should use tlie best practicable means -for preventing· the 
escape of such g-as into the atmosphere. For the purpose of such an Act a noxious gas might be 
defined as' a gas which gives offence, and is the subject of complaint to the local authority on the 
part of ten neighbouring· ratepayers.' " . 

Dr. Abbott (of Boston) in discussing this paper stated the laws in the State of Massachusetts 
ag·ainst·the emission of noxious gases were amongst the oldest they had, dating back as far as 1697. 
They had, however, little to do with alkali works, the principal works they had to deal with being 
those for artificial manures. 

42. The subjects of food poisoning, especially in connection with the diseased condition of Food. 

animals slaughtered for food, and of the infection of meat, milk, and othe1· comestibles, occupied 
a great deal of attentiqn. In the section treating of the relation of the Diseases of Animals to 
those of Man, Dr. Ballard read a paper on Meat and Milk Infectious, especially with relation to fours 
teen cases of" meat poisoning·'' reported to the 1\1:edical Department of the Local Government Board. 
This. paper was illustrated with photographic slides by Dr. Klein. Of the fourteen cases, nine were in 
connection w_ith fresh or salt pork, one veal, one beef, two butcher's meat (kind not stated), and one 
tinried salmon; and Dr. Ballard thinks this is no unfair representation of the relative frequenc-y 
with which swine's flesh is connected with such cases of induced disease. The explanation seems to 
be that such flesh is rich in the gelatinous food in which air-borne micro-organisms thrive. Dr. 
Ballard's practical conclusion is that, as the micro-organism attacks the food either before or after 
being eaten, cleanliness and sufficiency of cooking are the grand precautions to take. He said-

" But if we do eat ham or bacon, cold or warm, it is a proper· precaution to avoid them if not duly 
cooked throughout. The people who chiefly got pneumonia in Middlesbrough were a class who habitually 
only warmed the bacon they ate by slightly toasting it before a fire; they did not heat it.sufficiently to kill 

. any micro-organism; and the hotel hams (indeed, hams cooked at home too) are rarely thoroughly coo:\ced. 
But the grand precaution of all is the very commonplace one signified by the word cleanliness. Every 
factory ,~here pork is converted into brawn or· hams ought to be so, arranged' that light and a draught of air 
can penetrate freely everywhere ; there should be no corners where refuse matter can lodge and become a 
centre for the cultivation of morbid micro-organisms in filth ; the ri~e of ground air should be obviated by· 
cement under the pavement or flooring ; and the place should be kept scrupulously clean and free from, 

. , incursions of sewer ,air or putrid emanations of any kind. Kitchens, and above all pantries and places 
where food is stored in hotels, public refreshment rooms, or pastrycooks' premises, and in private ·houses, 
should be similarly cared for. It should be held to be' part of the business of conservators of public health 
to see that these rnles are observed, as well as the business of every master or mistress of a family." 
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i":i the same Section, D1·. V. C. Vaughan, of the United States Army, read a papei· on the 
"lnfectic'l of Meat and Milk;" Dr. Ostertag, of Berlin, on the "Regulation of the Milk Supply 
with relatio:1. to transmissible Disease;" Dr. Vacher, of Birkenhead, on the" Inspection of 1\ieat ;" 
Professor Baug, of Copenhagen, Professor i\'['Fadyean, and Dr. S. vYoodhead on the" Transmission 
of Tuberculosis by Meat and Milk of Tuberculous Animals;" Professor Perroncito, of Turin, on · 
"Communication of Disease from Animal to i\fan ;" and Professor Klein, on" Cases of Scarlet Fever 
brought about by milk from Cows suffering from an infectious udder disease.'' In the rather warm 
discussions that took place on. all these pa.pers, one point united all suffrages-the necessity of 
constant, proper inspection to insure the prevention of the issue of diseased food for human con­
sumption; and to secure the utmost cleanliness in dairies, slaughter-houses, and all places where food 
is stored or prepared. .•? 

In the same section, Dr. B. Carsten related the measm·es that had been successful in stamping 
out trichinosis in the Netherlands. I have also pleasure in recording- that Professor Crookshank, in 
his paper on " Actinomycosis," bore warm testimony to the observations on this disease made by 
l\ir. A. Park, of Hobart. 

In the Chemical Section, Dr. Otto Hebner communicated a pa.per on "'l'he Antiseptic Treat­
ment of Food," and Mr. Goodfellow one on" Recent Hygienic Improvements in the ·Manufacture 
of Bread." 

In the Bacteriological Section, the eminent President, Sir Joseph Lister, made the comforting· 
statement that mutton was always free from tubercle, so that there is absolute safety in its consump­
tion so far as tuberculosis is concerned. 

43. It has been already in~ntioned that a Section of the Congress was entirely devoted to the 
Hyi:i;iene of Infancy, Childhood, and School Life, and a g-reat amount of useful work was ,.lone in 
it. In the first place, as to the relation that should exist between the physical and mental condition 
of children and their education, many paperl:i were read, the most important one being by Dr. 
"\i\T amer on "The Scientific Observation and Study of' Children in Schools, and the Classes into 
wl~ich they may be grouped." The same gentleman also read a paper on another branch of the 
subject in the Division of Demography. 'l'he observations were taken for a Joint Committee of the 
British :Medical Association and the Charity Organisation Society, and 50,027 children were 
examined in 106 schools. Dr. 'vV al'l1er's Report is based upon viewing· each child while still, and 
also while performi11g· some simple action. '' The children being drawn up in ranks, ,t standard at a 
time, or in groups of about forty, the observer can view each individual. It is convenient to fix the 
child's eyes while he is under observation by asking each in turn to look at an object held up [the 
doctor used a shilling at the end of a pencil]. 'l'lrn. t1·ained observe1· can read off the physiognomy 
of the individual features and their parts, the facial action and expression, the eye movements, the 
balance of the head and body, &c., as quickly as a printed,.line. 'l'he children are then requested to 
hold out their hands straig·ht, the action being· shown them momentarily ; the action and balance 
are noted as a further indication of the condition of the nerve system. Finally, the palate is 
inspected in each case. At eitch stage children presenting deviations from the normal are asked to 
wait with the teacher. Any cases uot picked out may now be presented by the t_eacher. 'l'he 
selected cases are kept; the rest are dismissed to the class-room. Each of the selected cases.is then 
reviewed individually, and the schednle form is filled in. The teachers' reports of 
mental status are filled in by them afterwards. Iu this method a fairly uniform standard of observa­
tion can be maintained. A tape measure for the head circumference is useful. Occasionally some 
detailed inquiries may be made, or some brief mental examination conducted with the teacher may 
be desirable ; hut, as a rule, no question was asked of the child." The result of the examination 
was t~at 40,851 of the 50,027 children were passed as well made, with nerve system well acting, 
and as averag·e or bright at school-work. 'l'he· rest were reported on in eleven g;roups-not 
groups of distinct children, but of conditions, many of the conditions being correlated. Thus, in the 
grnup of 2003 cl1ildren described as of "low nutrition " a hig·h degree of correlation existed, as co­
existing with it there were " defects i u development " in 1459 of them; " abnormal nerve-signs " in 
]233; both these conditions together in 793; and" dull in school" in 7U7. It was not intended to 
represent children as exceptional from an educational point of view because some defect was 
present. Analysis of the various defects shows them·to be of different importance. This subject was 
treated in a paper communicated to the Division of Demography. '.l'he general scope of Dr. 
Warner's paper was to shew the desirability of having· a physical as well as a mental examination 
of children in schQols, with the view of ascertaining· what modified and adapted education should be 
given to those shewn to need it. 

The paper gave rise to considerable discussion, in which much information was given i•especting 
"auxiliary schools." Dr. Shuttleworth was sure that there were numbers of children requiring 
special attention and speciaJ means of instruction. The London School Board had established three 
such schools, and three years ago such schools had been established in Germany, Norway, and 
Denmark. He had visited the schools in Christiana and Bergen, where only three hours of 
instruction is given in the day, where every teacher has charge of only ten children, where a certain 
number are, after a year or two, able to go back to the ordinary schools, and where others are 
entirely instructed up to the standard of confirmation, the passport into Norwegian civil life. 'l'hese 
results were so important that they should not be _neglected in England, where the class of children 
for whom such treatment was necessary, when they did not get it, often sank down even into the 
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criminal class. Dr. Peeke Richards, of Hamrnll Asylum, testified that the tendency was for these 
children to g:racluate to either the workhouse or the asylum when left without special training·. Dr. 
Foster, of Vienna, and Dr. Jacobi, of New York, pointed out that if strong and feeble were schooled 

· together, the whole standard of education must be lowered-a condition of things almost of graver 
consequence to the stl'Ong than to _the weak. After much confirmatory speaking, the following 
Resolution was carried :-"That, as according to the returns prepared by Dr. '\Varner on the feeble-

. minded, epileptic &c., it would appear that an appreciable number of children, though not imbecile, 
are more or less defectively developed in brain and body, for their training and education spe~ial 
arrangenrnnts are necessary, and, in t.he absence of such arrangements, there is great probability of 
grave moral and mental deterioration." 

In connection with the same subject, and in the same Section, there were papers by Dr. 
Shuttleworth on the ,, Care of the Mentl1Ily feeble as distinguished from the Imbecile Child;" by 
Dr. Beach, on the "Care nnd Treatment of Epileptic, Feeble-minded, and Imbecile Children;" 
by four German Professors on" A proposed Method of collective J nvestigation into the Condition of 
Feeble-minded Children;" and special papers by experts with respect to the Hygiene of Speech, 
Sight, and Hearing, and on the Education of the Blind and of Deaf Mutes. 

44. The co11verse of the above subject of the relation of the physical and mental condition of 
children to their education, namely, the relation of their education to their physical and mental 

. condition was also considered. pr. Sturges, Physician to the, Hospital for Sick Children, read a 
paper on the "Physical indications of Injurious Schooling," which was devoted to directing· the 
attention of teachers to nerYons disorder in children-especially in girls-due to circumstances of 
school life, such as overwork, punishments, examinations, &c. An account of "An Experiment 
concerning· over-pressure of Brain'' was read by Professor Burgerstein, of Vienna. One hundred 
and sixty-two children in two classes of girls of from 11 to 12 years of age, and two of boys 
varying from 12 to 13 years of age, were taken to demonstrate the fluctuation of brain power in 
childreu during one hour's or.cupation with a familiar subject. The subject was arithmetic, in simple 
addition and simple multiplication. The children worked at them for I O minutes, then were 
allowed five minutes' rest. 'rhis was repeated four times, making up the hour. During the hom· 
about 135,000 fig·ures were dealt with, and 6500 mistakes made. During the first working period 
of 10 mirnites abont 31,000 figures were dealt with, and 1250 mistakes made; 
during· the second 35,000 ,, 1700 

,, third 34,000 ,, 1950 ,, 
,, fourth 35,000 ,, 1600 ,, 

It will be seen that in the first period 23 per cent. of the work was done and I 9 per cent. of the 
mistakes made ; i.u the second, 26 per cent. of work to 26 per cent. of mistakes; in the third, 
25 per cent of work and 30 per cent. of mistakes; and in the fourth, 26 per cent. of work to less 
than 25 per cent. of mistakes. The Professor argued, from the manifest inferiority of the work in 
the third period, that children of the ages stated become fatigued in three-quarters of an hour; 
that org·anic material is gradually exhausted, diminishing the power. of work to a certain point in 
the third quarter of the hour, returning with renewed force i,n the fourth: ·and he therefore propJsed 
resolutions, which were carried, recommending\ first, that further researches should be made into the 
question of mental overpressure in schools; and, secondly, that until such researches were made, it 
was desirable to· limit school lessons on a particular subject to three-quarters of an hour. 

45. The important subject of I'hysical Education received a great deal of attention, and it 
may safely Le said that the paper on the subject by Mr. ·white, Chairman of the London School 
Board's Committee, on Phy_sicial Education, was .the mo·st successful contribution to the Cong1·ess 
from a popular point of view, as it was practically illustrated with respect to each detail referred to 
by a number of children from one of the Board schools, under Miss Harrison, Mr: '\Vhite 
restricted the use of physical education to the securing of the best conditions for mental effort by 
promoting· the best physical conditions; to the instmction which leads to uniform and ha,·monious 
development ot the whole body of)he individual child, with due regard to his physical idiosyncr::.sies, 
01· any accidental or abnormal cha1:acteristics which makes him differ from the ordinary normal child .. 
'l'he conditions with which school instruction limit the possibility of physical education, such as time 
and place, were considered, and it was recommended that short exercises should be given not near 
meal times but in the middle of mental exercises. The advantages attending it were pointed out 
not only in reg·ard to hygiene, but also in regard to school discipline and other matters. The con­
ditions of its being successfully taught were explained, as reg·ards the nature of -exercises, the dress 
most suitable-musical accompaniment being discouraged except in infant schools. Hints for typical 
lessons were given, and the principle laid down that they should embrace one or more movements 
for each part of the body-first simple, then more complicated. The use of apparatus is deprecated. 
The length of time necessary and desirable should be sufficient to afford recreation and relief from 
the intellectual labour of the preceding· and following lessons, but should not be so long or of 
such a character as to produce fatigue. Weak pupils may require individual attention, and the 
teacher ought to know enoug·h physiolog·y and anatomy as to be able to judiciously bestow such 
attention. The Education Department has recognised Physical Education for the first time in the 
1891 Cnde of Regulations, Article 121, providing that "in making up the minimum time consti­
tuting an attei1dance may be reckoned time occupied by instruction in suitable physical exercises 
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imd milita1·y drill." ::'lfr. \Vhite's views as regards school physical education may be summeJ . up 
as aiming not at localising muscular effort over a limited region, but to generalise it by distribntmg 
it over a large number of muscles at the same time: not to induce fatigue, but to bring all the 
fcnctions into activity. "Its aim in school is hyg·ienic, and not to promote skill." 

Dr. Broman, of London, read a paper on " Physical Exercise in the School-a part of the 
S::!hool Hygiene;" Sir P. :Magnus on "Manual Trnin_ing· in its relation to Health;" and there 
were other papers incidentally connected with the subject. 

In the general discussion which followed, iliustrations were g·iven of foreign systems-especially 
tl::e Swedish.:__and great stress was laid on the undesirability of adding to school hours by tasks to be 
prepared at home. · 

46. Subjects in connexion with the General Hygiene of Schools were treated by Dr. _Shelley, 
Medical Officer to Haileybury, who read a pape1· on "Epidemics in Schools," and Dr. :Malcolm 
Morris. In the Section of State Hygiene, Dr. Newsholme -read ·a paper on the" Teaching of the 
Laws of Health of Schools." · 

47. 'l'he subject of the necessity of special e<lucatiun in sanitary matters being {rndergone by 
all those who have to undertake the administration of sanitary matters, or the carrying out o.f 
srcnitary work, received much att_ention. In the Section of State Hygiene, a paper by iVIr. ,v. H. 
Seth-Smith, President of the Society of Architects, on " The Statutory Education and Registrn­
tion of Architects" was followed by a discussion aud the passing of a Resolution affiri.:ning the 
desirability of such statutory examination and registration. \-Vhen this ea.me to the knowledge of the 
S:Jction of Architecture, a protest was entered against the action of the Section of State Hygiene, and 
no further action was taken in the matter. A paper was read on the "Education, Trnining, and 
Status of Sanitary Inspectors," and the Anuual Report of the Comwil of the Association of 
Sanitary Inspectors of Great Brita_in was read, and a discussion held un the quality of the educa­
tion necessary for Inspectors, and the kind of examination that should be held before certificates of 
cc,mpetence were given. . . 

Very important action was taken i11 reference to the trade that has more to du than any other 
w:ith domestic hygiene. 'fhe Plumbers' Company of' London-one of the great City Guilds~has 
for some years been devoting much time, money, and attention to the subject of improving the prac­
ti,~al education of the workmen connected with the trade both in Loudon and the country generally. 
Advantag·e was taken of the meeting of Congress to hold a. special meeting· to farther this object. 
The meeting was a large one, an<l among those present were representatives from the following 
tmrns in Eng·lancl and Wales :-Birmingham, Bradford, Brig·hton, Bristol, Cardiff, Hull, .Lee<ls; 
Llicester, Lincoln, Liverpool, Manchester, Newcastle, Nottingham, Plymouth, Sheffield, Southamp­
ton, Swansea. Scotland-Aberdeen, Dumfries, Dundee, Edinbm;g·h, Glasgow, Inverness. Ireland­
&lfast, Cork, aud Dublin. 

Sir Douglas Galton presided, and the Master of the Plumbers' Company (i\fr. ,v. H. Bishop) 
read a short report he ha<l prepared on the subject, in which he referred to the efforts made by the 
C.Jmpany to extend among workmen a technical knowledge of the art of plumbing· by the registra­
tion of qualified men. It was now about seven years since this work had been begun, and at the 
present time there were 950, persons engaged in the chief towns of the United Kindom and Ireland 
in assisting· to carry out the objects of the movement. The movement had, however, now reached 
a position when it was felt that it was necessary to give some legislative encouragement to it, and 
the Court of the Plumbers' Company had drawn up a draft Bill which they considered should be 
presented to Parliament during the next session, for the purpose of carrying out the proper educa­
tic•n· and registration of plumbers in ·the United Kingdom. 

The Right Hon. J. Boyd, Lord Provost of Edinburgh, then moved the· following Resolution:-
" That this special meeting of the International Congress of Hygiene, assembled to consicter the 

ne,Jessity for securing the greater sanitary efficiency of the plumbers' work and drainage of dwelling-houses 
and other buildings, desires to record its opinion that an 01;ganised and efficient system of registration of 
qllll.lified plumbers is essential to the protection and preservation of the health of the community, and that 
sueh a system having been established in the chief cities and towns of Great Britain and Ireland by the 
protection of the Worshipful Company of Plumbers, London, and the plumbers and sanitary at1thol'ities of 
those places, the time has now arrived when application should be made to Parliament for powers enabling 
a council of competent jurisdiction and authority to take measures for systematically. promoting technical 
cd·1cation among plumbers in all parts of the United Kingdom, and regulating the practice of those 
plumbers who are enrolled as registered phunbers." · 
His Lordship said it was g·enerally admitted that there was a great need for dealing with such an 
important subject as the registration and education of plumbers in a manner which had not been 
ber'ore attempted. In seeking to bring this about, the Plumbers' Company had done an immense 
amount of good, and had given the public the be11efit of their experience. 

Mr. Bailie Crawford (Chairman of the Health Committee of the Corporation of Glasgow), in 
seeonding. the Resolution, remarked that in Scotland the title of the subject was really understood to 
be plumbing reform. His connexion with the movement was as the Chairman of the Health Com­
mittee of the Corporation of GlMgow, and. he had some short time ago attended a conference 
composed of practical men in the trade ; and bearing in mind the fact that. Scotchmen were held to 

· be a hard-headed race, who were not given to imaginary views, he considered that the unanimous 
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approval of the movemeut which was given at that conference was a compliment to· the Plumbers 
Company, and proof of the practical character of the scheme. 

The chief representatives of all the other cities supported the resolntion, which was carried with 
but one dissentient voice. 

In the 1:eport prepa1·ed by Mr. Bishop, and above mentioned, pal'ticulars are given of the course 
of instrnction for plumber,, formulated by the representatives of the plumbers' craft, acting in 
concert with leading educational authorities, and so arranged as ~o secure the teaching of scientific 
principles in a manner intelligible to ordinary apprentices, and useful to 1Jlumbers in their everyday 
work. The course includes instruction in those parts of the different branches of physical and 
chemical science which have a direct bearing upon plumbing and drainage works. By means of a 
suitably graded syllabus, divided into thrrn parts, a continuous and progressive course of study is 
provided, in combination with technical instnwtion and workshop practice. Examinations correspond 
with the thl'ee stages of instrnction, and the candidates passing the third or final examination are 
arranged in three classes :-Honours, first-class, and Ol'dinary. Those passing in the ol'<linary class 
al'e eligible for certificates of registration as journeymen, and those passing in either first-class or 
honours are eligib-le for certificates_ of registration as nrnsters. Candidates for certificates as masters 
are required to be acquainted with special subjects in hyc/raulics, heat, and sanitation in the final 
~omse, and those candidates only who satisfy the examiners in these subjects are entitled to honours. 
To enconrage the highest efficiency of crnfts1rnt11ship combined with scientific knowledge, the 
\Vorshipf'nl Company of Plumbers, under special conditions, confer the freedom of the Company 
upon plumbe1·s passiug the final examination in honours. The educational system includes special 
dnsses, lectures, and demonstrations for those qualifying themselves as teachers of plumbers' classes. 

48. The liability to certain diseases of pe1·sons following certain calling·s was the subject of two 
papers, one by Professor Chauveau, of Pru·is, and one by :NI. Duguid, F.R.C.V.S., both being on 
Anthrax, under its various names and forms of Charbon, lVIiltzbrnnd, ""\V oolsorters' Disease, &c. 
Pn:ventive measures, especially as regards aniuials, such as protective inoculation, wern recom­
mended to be nndertaken and enfo1·ced by legislation. 

49. The la1·ger subject of the influence of occupation 011 life. and health was exhaustively 
consideJ"ed in the Division of Demography. 'l'wo papers-one by D1·. Ogle, of London, and the 
other by Dr. Bertillon, of Pal'is-were read. Tables of comparative mort,dity were given of men 
from 25 to 65 years of age, not only as regards all causes, bnt as regards particula1· diseases ,vhich. 
may be supposed to especially affect people following· certain occupations. Tlie effect on mortality 
oftbe following causes are shown-(1.) \-Vorking in it cramped attitude, and especially in one that 
interferes with the action of the thorncic m·ga.ns. (2.) Overwork, and especially sudden muscular 
efforts and strains. (:3.) Dealing with noxious substances, such cis lead, phosphorus, mercury, infocte<l 
hides, &c. ( 4.) , \V orking in ill-ventilated and over-heated rooms. (5.) Alcoholic excess. (6.) 
Liability to aceiderit. And (7.) Expoimre to inhalation of dust of various kinds. Of course, the 
tables cannot be 12:iven lrnre, but I m:..y ilJustrate those of Dr. Ogle by saying that if in the three 
years ending l S83 equal nurnbel's of' living persons following different occupations had been taken, 
it would liave been found that, fo1· eve1·y 100 clergymen who died, 202 doctors, 300 filemakers, and 
397 se1·vant men emplo'yed in inns, would have died : that for every 100 fishermen, who work in the 
open air, who_ died of phtbisis and diseases of the respiratory org·ans, 217 drapers, who work in con­
fined ai1·, and :317 printers, who w01·k in hig·hly vitiated air, would have died : that for the same 
number of fishermen the following nmi1bars of people who work in dust-laden air would have died­
bakers, 201 ; cotton-workers, 274; cutlers, 384; earthenware-makers, 565; Cornish miners, 580. 

50. The eil:ects of Alcoholism on Public Health were also considered in the Section of Preven­
tive }Ieilici"ne, i.n papers written by J\fr. J. G. Phillips, of ,London, and Professor Westergaard, of 
Copenhagen. A ve1·y long discussion ensued, in which most of the leading physicians present took 
part. The extreme view was propounded by Dr. N. Kerr, who urged the prohibition of even the 
limited use of intoxicants; their exclusion from social, political, and sacred functions; their being 
scheduled as poisons under the Pharmacy Acts; and the prevention of their manufacture. He 
found no supporters, the g-eneral view being that further leg·islation was req uirncl with respect to 
halJitual drunkards and the prevention of the sale of liquor to children .. 

51. A great many illustrations 'were given throughout the Congress of the wonderful effect of 
sanitary work in Great Britain. More was made of this by the foreign delegates than even by the 
British ones, and warm tributes of admiration were paid to the example set to t.he rest of the world. 
The whole of Sir J osepli Fayrer's opening· adcli·ess in the Section of Preventive Medicine may be 
said to have been a history of the effect of preventive measures on public health--the mortality in 
England having declined from 42 in the 1000 in the decade 1681-90 to about 18 in the decade 
1881-90. Perhaps the most striking· st::i,tements made were, that compulsory vaccination hacl 
diminished the death-rate from smallpox from 57.2 in 1840 to 6·5 in 1880 in the 100,000; ancl 
drainage work Jrnd bronght down the mortality from typhoid fever from :39 in 1869 to 17 in ] 890 
in the 100,000. 

The beneficial effect of sanitation is not only shown in general improvement, but is especially 
marked in particular cases. For instance, the death-rate in the maternity hospitals of European 
-countries has been reduced by the use of antiseptics from 34 in 1000 cases to 5 only. 
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52. There ·were many other subjects treated, which a glance at Appendix I. will sho,Y well 

· desen°ing· of attention, but which I do not find sufficiently in my province or my capacity to treat;. 
but, as I have already said, I gladly hold the information I have at. the disposal of those who "·ish 
to make use of it. 

53. I believe the Congress f\1lfilled the intentions of those who organised it, and that it has lJeeu 
and will of be immense use in promoting the object it was intended to fulfil-not only to enlarge 
sanitary science, but to diffuse it-and so secme the greatest blessing to the commonweal-the 
public health. As the Prince of Wales well said at the opening· meeting'-" But my hope is that 
the work of this Congress may not be limited to the influence which it may exercise on sanitary 
authorities. It will have a still better influence if it will teach all people, in all classes of society, 
how much everyone may do for the improvement of the sanitary conditions among· which be has to 
live. I say distinctly 'all classes:. for although the heaviest penalties of insanitary arrangements 
fall on the poor, who are themselves least able to prevent or bear them, yet no class is free from 
their dangers or snfficiently careful to arert them. ,vhere could one find a family which has not, 
in some of its members, suffered from typhoid fever, or diphtheria, or other of those illnesses "·hich 
are especially called 'preventible diseases?'_ ,Vhere is there a family in which it might not be 
asked, 'if preventible, why not prevented?',. · 

II.-SANITARY ,voRK AND ADMINISTRATION. 

54. As I have already done in regard to the actual work of the Cougress, so I pl'opose, in 
giving an account of the present condition and methods of sanitary work and administration in the 
places I visited, to arrange what I have to say under headings having reference to t.he various­
subjects treated rather than to the order of time at which my visits occurred, or of the towns and cities. 
inspected. Some of the subjects to be thus treated have been already referred to as having been 
considered at the Congress; in such cases what will be further said will usually be in the way of 
practical illustration of what was necessarily, irr the papers read, and in the discussio1~s that followed, 
the enunciation of scientific principles. But I shall also have to treat of matters that "·ere either 
only incidentally, or not at all, mentioned at the meetings in .London. During· these visits of 
inspection I determined that I would see and consider everything without ptejudice, and with the 
view, not of fortifying preP-onceived opinions, but ·of learning· whether they ought to be modifier! in 
consequence of ne,r developments of science. 

SEWERAGE, .oR SEWAGE CoLLECTIOK. 

55. Everywhere, the methods adopted for collecting the sewage of towns have a great deal to 
do with the question of its ultimate disposal, for ori the methods of collection depend the uniformity 01· 

otherwise both of the quantity and quality of the sewag·e. The sewen1g·e system adopted in a place is 
often the result, not of the deliberate judgment of the eng·ineers of to-day, hut of their having· to 
make the best of the works constructed at a time when town drainage was but little understood. 
This was especially the case in London, where the incorporatioi1 into the sewers of the old watei·­
courses such as the Fleet Ditch, the Ranelagh, and others, virtually rendered impossible the adoption 
0f the system of rnparating the rain-water from the ,;;ewage propfir. One consequence of this has 
been that every year more and more money has had to be spent in providing· storm-water overflows, 
which now after every shower of rain have to relieve the congested sevyers by discharging· part of their 
contents directly into the 'l'hames without any treatment. Another consequence has been the greatly 
increased cost of sewers, as their dimensions are naturally so much greater than those of sewers that 
haYe only to convey sewag·e. This is especially to be remarked at Paris, where the street seweJ's. 
are of enormous size, varying from 14' 6" x 16' 8" to 6' 7" x 3' 3", and where up to the end of 
1888 nearly 550 miles in length of these sewers had been built. Many of these sewers lrnve a 
comparatively flat bottom in which is a narrow channel for the ordinary flow of sewage, and a rail 
is laid on each side of this channel on which run the wagg·ons used for carrying-off the solids (sand,. 
&c.) washed in from the roa,dways-which solids are sometimes caught by automatically-working· 
wagg·ons and mud-boats, and sometimes loaded into ordinary wagg·ons by men. In some parts or 
Paris large perforated metal buckets are placed at the outfall into the sewers of the drains from the 
street gTatings, for the purpose of catching· the sand and rubbish washed in. There is always a 
man-hole where these recipients are placed, and they are emptied as often as needed by·being drawu 
up by a small portable winch which is taken round for the purpose. • 

Separate system. 56. In speaklng of the Separate system, it must be alw·ays understood that the complete 
separation of rain-water from sewag·e is in every case practically impossible, and consequently pro­
vision must be made for receiving into the sewers such rain-water as cannot be separated-for 
instance, the rain-water falling· on paved surfaces such as house-yards that are drained by grated catch­
pits, as such catch-pits receive a g'l'eat deal of house-sewage and slops. The proportion that such rain­
water bears to the sewage, of course, varies very much in accordance with the density of population 
in the town to be drainen. But, as in designing sewers provh,ion should be made for not only the 
present population of a district, ·but for the population that will in all probability c,ccupy it in a more 
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-or l~ss neat· future, tl~e sewers are usually made to suffice for such increased population. In Europe, 
engmeers have usually constructed sewers large enough to carry four times more than the sewage of 
the eventual population calculated upon-that i;;, to carry a given quantity of sewage 'together with 
three times that quantity of rain-,vater. Thus, Sir Joseph Bazalgatte designed the London sewers 
to carry a daily quantity of 106,000,000 gallons of sewage and 324,000,000 gallons of rain-water ; 
and the works now being carried out at lVIarseilles provide for 21,000,000 gallons of sewage and 
68,000,000 gallons of rain-water a day. This provision also agrees with that proposed to the 
Victorian Royal Commission by l\fr. Thwaites for the sewers of :il,{elbourne-his figures being· 
42,000,000 gallons of sewage and 120,000,000 gallons of rainfall a clay. It appears that in 
America it sometimes happens that no provision is made in the ;:ewers to carry off any rain-water. 
In London, and other towns where rain-water cannot now he separated from the rest of the sewage, 
each proprieto1· is called on to provide the means of conveying- what fa11s on his property to the 
sewers: for instance, the hous.e-drainage regulations of the Vestry of St. :Martin's-in-the-Fields, ,v estminster, ebact that "No rain-water pipe will be allowed to deliver on to the footways or road­
way ; water from the roofs, bay windows, cornices, &c. must be taken into the system of house 
,drninage." On 'the other haml, where the separate system is adopted and the quantity of sewage 
to be carried is lessened as much as possible, the rain-water from buildings is sent into the street 
gutters so as to form part of the road-drainage, and not of the house-drainage. Thus, at South­
ampton a by-law prnvides that all rain-water shall be conveyed from roofs, cornices, and other parts 
of buildings to the channel in the road by means of iron troti'g·hs or pipes. 

!57. Very much greater attentiou is now being paid everywhern to the methods of construction 
-of sewers, and to the means for enabling· them to be properly inspGcted, cleansed, and ventilated. 
Great improvements have been made in the manufacture of materials and appliances, and a great 
number of new apparatus, some of especial value, have been invented and introduced. :iVIost of 
these I shall have to notice in connexion with house-drainage rather than with systems of sewerage. 

-58. One .matter to which great attention is being· paid is the proper inspection of sewers. 
vVhere formerly man-holes were fow and far between, now they are placed so as to virtually com­
mand the whole of the public sewers-even those constructed of earthenware pipes. For instance, in 
the contract work just commenced fo1· the sewerage of 1\Iarseilles, on a length of about 121 miles of 

. outfaJl and collector sewers there are 2020 man-holes-about" one in every hundred yards. This 
is about the usual provision. These man-holes are sometimes altogether closed with air-tight doors, 
but oftener have covers with air-holes to serve as inlets for fresh air to ventiiate the sewers. "\-Vhere 
this is done care should be taken that they cannot become outlets for foul air, as used to frequently 
-occm·, and at Adelaide to ~uch an extent as, until remedied, to greatly undo the good done by the 
sewerage works. At Sheffield and elsewhere, the man-hole covers with air-holes are also ,fitted 
with dirt-boxes to catch the g;ravel and sand from the street that would otherwise fall into the 
sewers. 

59. The principlP.s that underlie the proper ventilation of sewers have been already referred to 
in a former part of this Report. But underlying those principles themselves is the fact that 
the measure of the necessity that a sewer has to be ventilated is equally the measure of the faulti~ 
ness in some respect or other of the sewerage system of which it forms a part. The faultiness of a 
·sewe1· that requires much ventilation will probably consist in either the excess of its dimensions, the 
feebleness of its gTadient, the imperfection of its construction, or in the insufficient quantity of wate1' 
used as the vehicle for carrying off its sewage.' Any of these imperfections will cause such a stag­
nation in the flow of the sewage as will have for result a fermentation and disengagement of noxious 
.gas, and the more or less this occurs the more or less will be the need for sewer ventilation. Apart 
from this disengagement of gas from putrefying sewage, there is disagreeable smell from fresh 
sewage that ought to be hindered from giving offence, and to do this sewers should be ventilated 011 

the principles above referred to. These principles are not yet put into practice in many places. 
The following details came under my observation :-

At Croydon there were, at varying· intervals along· the roads and streets, six and eight-inch 
ventilating pipes taken from the sewers and carried up the trees forming the avenues, and up the 
house-sides. There are also isolated columns about 25 feet hig·h, where other support for the 
pipes was unattainable. lVIost of these ventilators seemed to be placed close by man-holes, as 
if to remedy the nuisance that had actually been caused by the escape of bad smells from the sewer 
opening;s. In a paper read by lVIr. "r alker, the Borough Engineer, at the meeting of the 
Association of Sanitary Engineers held at Croydon in July, 1890, he described the various 
methods of sewer ventilation which had been tried there. Up to 1876 the man-hole openings were 
furnished with charcoal trays through which the sewer-air had to pass before it reached the air­
holes in the covers. The charcoal soon lost its filtering power, and four men were constantly 
employed changing and reburning it. The system was then discontinued.· Since then, the town has 
been an open field for every inventor who had a nostrnm for sewer ventilation. The best results ob­
tained from any of the schemes tried were those from one ofKeeling·'s Destructors, having all the recent 
patented improvements in it, and these best results were. not equal to those obtained without any 
special apparatus. The Keeling Destructor was placed on high ground at the head of a nine-inch 
oSewer, in which, by burning· eight cubic feet of gas an hour, it seems to have induced a current of 
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about 1180 yai-ds an hour: in the ordinary Yentilating· pipes, ,rithot1t any apparatus or any con­
sumption of gas. the average current induced was about 1430 yards an hour. lt is not stated in 
eiLher case how far the influence of this ventilation was felt. I did not see that in any case any 
precautions were taken to prevent the upcast ventilating· pipe from becoming-say, in a high ,yinr.l­
a downcast pipe, with the effect of blowing the sewer-air out of the man-hole openiugs. 

In the year 1872, at Liverpool the Health Committee of the Corporation expended more than 
£10,000, in fixing about 1000 "Archimedean screw ventilators," six inc-hes in diameter, on the branch 
sewers from court-yards in the more densely inhabited parts of the city. They do not seem to have 
done much g·ood, and, as Drs. Parkes and !:-ianderson reported that notwithstanding- their mechanical 
efficiency '' they exercise no practical influence in preventing the ·escape of sewer-ai1· into the streets 
and houses," no new ones a1·e fixed. A great many of the houses in these court-yards have been 
demolished in connexion with the sanitary improvements of the city, railway extensions, &c., so that 
now only about 880 of the screw ventilators are left, and their maintenance costs about five shillings 
a year each. There are at Liverpool over 250 miles of brick main outfall and collector sewer,;, 
discharging· into the l\fersey by ten outlets, which are tide-locked every tide. These sewers are 
ventilated by grids or openings in man-hole covers at every 80 yards of their length on a system 
begun iii 1873 by the then Engineer to the City, l\1r. G. F; Deacon. Each of these ventilators has it 
clear opening of at least 63 square inches, and over '200 miles of the sewei·s have been thus venti­
lated, as well as a considerable part of the 267 miles of pipe sewers. The grids and openings in the 
man-hole covers must act as both inlets and outlets, as 110 other means of outlet for sewer-air are 
proYiued, but their size and frequency should, under ordinary circumstances, be sufficieHt to secure 
ventilation without nuisance. 

At Paris means are taken to. prevent the using of rain-water pipes from roofa to ventilate the 
sewers, as each one communicating with a sewer has to be fitted with a flap valve to 'hinder the air 
of the sewer from rising into the pipe. 

60. Insomuch· as sewers, as distinguished from drains, do not usually need to be flushed out at 
frequent and regularly recurring intervals, it is not now very usual to employ automatic means to 
secure this flushing. In fact, the more general the automatic flushing of drnins becomes, the less 
will there be of necessity to flush sewers at all, except ·at rare intervals. In the large towns it is now 
almost universally the practice to perform this service by tank-carts when necessary. At BirmiHg­
ham they have a number these, varying in capacity from l 800 gallons to 330 g·allons, and a 
continu·a!ly increasing quantity of water is being employed for flushing- purposes. During 1890 
more than fourteen million gallons were used, and during the first three months (winter) of 1891 
about· four and a half million gallons were used. . 

At Liverpool the Corporation have a regular service for the periodical flushing of the smaller 
sewers and house-drains, every one of which is thus cleansed twice a year; those serving public 
institutions are flushed at intervals varying from a fortnig·ht to three months. 

In the large towns in France the flushing is usually done by having flushing-chambers built in 
connexion with the sewers. Thus, in the sewer· system of J\iarseilles provision is iuade for con­
structing nearli 800 of these chambers, capable of holding from 880 to 2200 gallons each. 

In some of the smaller towns automatic flushing apparatus is still used in connexion with the 
sewers. At Croydon' there are 40 tanks built in concrete, and capable of holding· from two to three 
thousand gallons each, and fitted with automatic apparatus to act once a day ; and thirteen iron 
tipping tanks holding about ] 00 gallons each, aud acting· four times .a day. In other parts of the 
town there are 85 flushing-stations in the shape of man-holes near the water-mains, .ai1d used by 
attaching hose to the fire plugs. \Vhere there are no avai~able water-mains, water is carted to the 
man-holes in special flushing vans. Mr. VValker, the Borough Engineer, says: "Taking working 
expense~, to pump, supply, and deliver the wate1· into account, the cost of a flush from an automatic 
tank is less than that of a flush from a water van." 

At Eastbourne, tan_ks with automatic flu·shing· appamtus were also in use. In fact, it would be 
difficult to name any important place in the United Kingdom where they are not used either in 
connexion with public se"'·ers or private drains. 

61. There are various arrangements in use of automatic · app,tratus for this flushing. That 
which I most frequently saw in use, and which appeared to work with perfect regularity and 
certainty, was Stone's new patent" Field's" self-acting flushing syphon, as made by Stone and Co.,. 
of Deptfor.d, London. The engTaving on the opposite page illustrates in section the constrnction, 
method of placing, and actiou of this apparatus, as applied to public sewers. A brick or concrete 
tank of the desired capacity is built where necessary-in the drawing it is shown at the bead of a 
pipe sewer. In this tank the syphon (A) is fixed. The syphon is an annular one, consisting of a 
double pipe, one. being inside the other, and the outer one being· the shorter limb, or inlet, and the 
inner the longer limb, or discharg·e. This syphon is fixed upon the top plate of.a trapping-box (C), 
placed at the bottom of the tank, and the discharge limb of the syphon passes through this top 
plate to plunge about half an inch ~nto the water of the trapping-box-and the heig·ht of this water 
is regulated by the weir (D). The water used for flushing is delivered into the tank (B) by a tap 
which is· regulated so as deliver the necessary quantity of water in the time at which it is arranged 
to periodically flush. Thus, if the tank be of 1000 gallons capacity, ancl it be determined to flush 
the sewer once a day, the conduit tap is opened sufficiently to give a dribble that will amount tu 
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1000 gallons in the twenty-four l10urs. The action is as follows :-While the water is rising in the 
tank no discharge ean take place, but when it has risen to the level of the top of the longer limb it, 
of course, would .begin to overflow, but the patent lip of peculiar form fitted at the top of this limb 
causes it to accumulate there until it reaches a certain point, when it starts off with a rush, and the 
corrugations in the lip dividing the water into several streams makes it displace a large quantity of 
the air in the discharge limb, and the syphon action is thus started. As the waterway in both parts 
of (A) is very great, the whole of the water in (B) is almost instantaneously discharged, with corre-

. spondingly vigorous action in the sewer. When the tank is discharged,. the whole operation 
recommences with the slow filling of it again. 

The great advantage of this apparatus in comparison with others consists in its not needing a 
small separate syphon or air-pipe to start the syphon action in the larger one-the action being 
started by the arrangement of the lip. I 'shall have to speak of adaptations of it to flushing in con­
nexion with house-drainage, trough closets, &c. And for its water supply, any source can be taken 
advantage of-even the sewage itself. 

62. There are very few towns· in which sewage ·can be disposed of entirely by gi·avitation, 
except at the cost of the construction of very deep sewers in those places where natural undulations 
of the surface intervene so as to form more or less distinctly separate drainage basjns. The ques­
tion of ·sewage-liftirrg or pumping is therefore a very important one; and it is so not only in places 
where it must be done to secure an outfall-for instance, in London, where many parts are actually 
below high-water level-but also in places where it offers an alternative worth considering to the 
construction of costly sewerage works. And it is in connexion with this matter that within the last 
ten or twelrn years the greatest improvements have been introduced in both principles and 
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. appliances. These improvements are so great and of such a character and nature that they are 
probably destined to revolutionize the sewerage systems of the future. They are the invention of' 
Mr. Isaac _Shone, of the firm of Shone & Ault, engineers, of Great George-street, Westminster, Shone'sHydro. 

and are known as the Shone Hydro-Pneumatic System. Their main feature consists in the raising ~~:~:tic 
of sewage ancl other liquid and semi-liquid substances by means of compressed air applied directly 
in machines that work automatically-applied directly, that is, the compre_ssed air acts immediately 
upon the liquid, and is not used to work pumpR or other machines for lifting it. The air used is 
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compressed by steam power, and this steam power is being obtained more and more usually every 
day by utilizing the fires of refnse destructor furnaces for heating the necessary boilers. In a 
subsequent part of this Report it will be seen that in some places by this utilization the compressing 
of the air is done without entailing any special outlay whatever, except that upon the prime cost of 
the machines. 

With the help of 
the accompanying draw­
ing, showing in section 
one of Shone's " ejec­
tors," the method of 
action of the system 
will be readily under­
stood. The ejector is 
supposed to be_ placed 
in a brick chamber built 
under the roadway at 
the point on the line of 
the sewer where it' is 
desired to lift the sewage 
from one level to an­
other. The sewer is 
shown in section on the 
left hand side, and from 
it an iron pipe marked 
"inlet" delivers the sew­
age by gravitation into 
the ejector, which con­
sequentlymust be placed 
-sufficiently below the 
level of the sewer to 
allow the sewage to rise 
to the top as high as the 
bell marked (B), and to 
do this it raises the ball 
valve (v1 ) on the inlet 
pipe. The bell (B) and 
the cup (C) are both 
£xed on a spindle, the 
rising and falling of 
which works the slide­
valve of the automatic 
gearing connected with 
the compressed air main. 
The slide-valve box is 
marked (v3); and the 
-compressed air pipe is . 
-shown coming into it from the left. ,vhen the sewage rises in the ejector up to the bell (B), the 
atmospheric air in the bell is enclosed, and as the sewage still rises it raises the bell and its spindle 
-sufficiently to shift the slide-valve and allow the compressed air to pass through the opened ports on· 
to the surface of the sewage in the ejector. The amount of compression g·iven tn this air is, of 
-course, dependent on the duty it has to do, so if it be necessary tu lift the sewage a. considerable 
height, or to force it along- -a considerable length of main, a corresponding degree of compression 
has to be given. Immediately the compressed air acts on the surface of the sewage, the pressure 
shuts down the inlet valve (v1)--preventing the sewage from returning into the sewer-and opens 
the outlet valve (v2), and forces all the c;ontents of the ejector through the ontlet main. ,vhen the 
level of the sewag·e is thus reduced below the level of the cup (C), the weig;ht of the liquid therein 
is sufficient to pull down the spindle and reverse the action of the slide-valve. This first cuts 9ff 
the supply of compressed air, and then allows that in the ~jector to exhaust down to atmospheric 
pressure. The weight of the sewage in the outlet pipe then closes down valve (v~), and that of the 
,sewage in the inlet pipe opens valve (v1), and the whole operation recommences, and continues as 
long as there is sewag·e to flow and compressed air to act. 

The inventors call attention to the following points :-First, that the_ compressed air is not 
admitted to the ejector until it is full; secondly, that the air is not allowed to exhaust until the 
-ejector is emptied down to the discharge level. In consequence of these actions the sewage is dealt 
with just as it flows from the sewers, whether it be at the maximum or minimum rate, and so far as 
the actiou of the ejector is concerned it matters not how much the difference of the two rates of 
flow may be. Again, an important source of loss in using compressed air-na_mely, the frictional 
and clearance losses of a pumping machine-is obviated in the ejector, since there are no cylinders 
-or pistons with their connexions, fo1; the machine itself. is the cylinder and _the air the piston-a 
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frictionless piston. The total friction is therefore infinitesimally small, and the liability to derange­
ment of p;uts and to accidents equally so. Furthermore, the parts coming· into contact with the 
sewage have no dressed surfaces such as cylinders and pistons, &c. of pumps must have, and which 
get rapidly corroded and used by the action of the sewage with its solid and liquid constituents, 
road detritus, &c. In the ejector there is nothing· but the hard skin of the castings coated with Dr. 
Angus Smith's composition, upon which these constituents have no effect. The only tooled surfaces 
are those in connection with the automatic slide-valve, which makes only one short movement of a 
few inches for each discharg·e of the ejector, however large, say 1000 gallons; and they are, besides, 
only in contact with the compressed air and not with the sewag·e. The outlet being at the bottom 
of the ejector, all the solids, sludge, grit, and other matters brought clown the sewer are discharged, 
and so no screening or straining of the sewage is necessary. The :;wtion of the ejector in suddenly• 
discharging a large quantity of:sewage has all the effect of a powerful flusher, and so no other 
flushing apparatus is needed lower clown the sewers into which it discl1a1·ges. An<l, lastly, it forms 
a complete and absolute sevemnce between the sewers below it and the drains above, so that it 
effectually bars all passage of sewer gas. 

63. In connexion with the raising of sewage these ejectors may be used either for simply lifting 
the sewage from a lower level sewe1· to a higher level one, or for forcing the sewage to its outfall 
through an iron main that takes the place of a much larger outfall sewer, and acts independently 
of gravitation. The adoption of one or the other of these courses is a matter to be decided upon 
with respect to every place after due consideration of circumstances, conditions, an<l comparative 
cost. Take, for example, the case of the sewerage of a town built on an alluvial flat, on a river side, 
or on the sea shore, with but little difference of level between the land and the water. The system 
to be adopted would depend greatly on the permissibility or otherwise of more or less numerous 
outfalls, and the conditions of suchpermissibility as regards purification, &c., the relative cost of 
having one or more outfalls, the relative cost of the construction of large sewers with slight falls in 
Jeep cuttings as compared with small sewers in shallow cutting·s, aided by ejectors where necessary, 
and the relatiYe working cost of repairs and flushing the large sewers compared with the repairs 

'and expenses of the small ones and ejectors. In all probability it would be found that where on~ 
ejector was necessa1·y, especially if at a distance from the air-compressing station, the multiplication 
.of ejectors would not add proportionately to the cost, and one of the great advantages of the 
Shone system could be realized in the avoidance of larg·e sewers with sluggish currents of sewage. 

64. I saw at Eastbourne an example of the use· of the ejectors as appliances for lifting sewage 
from lower to higher level sewers. The town has a population varying· from 35,000 in winter to 
about 80,000 occasionally in summer. All the houses have water-closets. A sewerage system, 
{lesigned by Mr. Wallis, the then Borough Engineer, was carried out in 1865 with an outfall into the 
sea at low-water mark at Langney Point, about 2~ miles from the town, and where the set of tides 
is such that under any conditions the sewage is carried out to sea, so that the Bay of Eastbourne is 
kept free of contamination. When I saw it there were no traces of sewage on the beach, though a 
stiff breeze was blowing· in. Of course at high water the outfall sewer-which has only a slight 
gradient-was tide-locked right up to the town, and, consequently, the sewer was continually being 
silted up so that its cleansing was a continued source of expense and of nuisance. In 1881 the 
town had grown so much that the sewerage was insufficient as regards the outfall, as well as growing 
more and more offensive. 1\fr. Wallis therefore remedied matters by the adoption of the Shone 
system. At about a mile and a quarter from its outfall a penstock was fixed in ~he sewer to shut 

. off the tidal ,:vater, and nuder the road close by was built a cnamber to contain three 600 gallon 
ejector;;. The inlet to these ejectors brings the sewage from the town side of the penstock in the 
outfall sewer, and the outlet discharges it over the top of the penstock into the tidal si_de of the 
sewer. The average daily discharge of the ejectors is about 2½ million gallons, equal to over 70 
gallons a day from 35,000 persons; but in wet weather the discharge is over 4 millions gallons a day: 
and for the last ten years the whole of the sewage of Eastbourne has been thus disposed of. J'lir. C. 
Tomes,. the present Borough Surveyor ,...says, writing in 1889 of the ejectors:-" During the eight 
years in which they have been in operation they have been working continuously, and we have never 
had a stoppage or breakdown of any sort, and they have not g·iven the slightest cause for com-
plaint." · 

The compressed __ .air for these ejectors was supplied from a pair of Sturgeon's trunk com­
pressors, worked together or alternately. with steam from two 10-horse power Kesterton boilers, 
worked alternately-the air pressure being maintained at from 11 to 14 lbs. pressure. The engine 
station is about 300 yards from the ejector station, to which the compressed air is conveyed through 
a six-inch iron main, and a four-inch main is continued to supply the compressed air to three other 
ejector stations, where five ejectors raise the sewage from parts of the town ( and important parts of 
the town)- lying too low for drainage by gravitation into the main outfall sewers. These ejectors 
have been added to the sewerage system at various times since 1881, and thus illustrate the adap­
tability of the Shone system to meet the growing wants of an increasing town. To serve them some 
two miles of compressed air mains are used, and the Chairman of the Drainage Committee of the 

. Borough says, in an official report:-
" The air pipes are laid under the streets, and we have never had the least trouble with them, and the 

observations taken from time to time show that the loss by leakage and friction is practically nil. '.l.'he 

Shane's ejectors 
at Eastbourne. 



Sbone's ejectors 
at Henley. 
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ejectors and the automatic gear are strong and simple in constmction, and they work in their chambers 
under the streets noiselessly and innocuously, and_ need little or no repair or personal attendance." 

'fhe cost of these works was about £9000. They may be said to have obviated the necessity 
of duplicating the main outfall sewer, which cost the Duke of Devonshire about £40,000. The 
annual cost of working was about £450, but the Corporation are building destructors for burning 
the town refuse, the heat from which will be utilized to produce the steam required for air-com­
pressing, and the working cost will thus be greatly diminished. 

65. The sewerage of the town of Henley furnishes an example of the application of Shone's 
system, not only in the collection of sewage, but in its discharge without the use of a large outfall 
sewer, and altogether independently of gravitation. The town stands on the western bank of the 
Thames, about 65 miles above London, on alluvial gravel overlying chalk. This imbsoil, like all 
similar formation in the valley uf the Thames, is full of water. The town has a fixed population of 
about 6000, rising to double that number at the holding of. the celebrated regatta. After the 
establishment of a Local Board of Health whose drainage operations polluted the river, the Thames 
Conservancy obtained an injunction compelling the Board to cut off all sewage drains com­
municating with the river. This rendered the condition of the town so intolerable that the inhabi­
tants petitioned the Local Government Board to hold an inquiry. The inquiry was held, and, as a 
result of it, the $anitary Authority received an order to immediately provide a proper system of 
sewerage. In compliance with that order the Local Board· consulted Mr. Baldwin Latham, who 
prepared for them three schemes, all on the gravitating system, with steam pumping of the sewage, 
so as to raise it to a level permitting its purification by irrigation-filtration before discharge into the 
river. In each scheme the collecting sewers varied from nine to fifteen inches in diameter, and the 
outfall sewer discharged into a tank sewer 4 ft. 6 in. in diameter, and 1000 feet long, "which was 
intended to hold the sewage at night, or at any time when the pumping machinery was stopped." 
It was proposed to adopt one of these schemes in which the' tank sewer was to be laid at an average 
depth of 21 feet below the surface, and I 5 feet below the g-round water level ; and 3½ acres of ground, 
about half-a-mile from the centre of the town, were to be obtained for treating the sewage, which 
would have to be lifted 22 feet. Mr. Latham's estimate of the cost of the works, exclusive of land, 
was £19,700, and the yearly charges £1976. A competent judge has estimated· that by the time 

- the works were actually completed and made. watertight at such a depth in land so charged with 
springs, they would have cost many thousands of pounds in excess of the above estimate. The land 
also in snch proximity to the town would have been very costly. 

Before the land was purchased it was determined to invite Mr. Shone to prepare a scheme 
based on his hydro-pneumatic system. This was done, and the scheme has been carried out, after it 
had been approved by the Local Government Board. The town is divided into four drainage dis­
tricts. At the lowest convenient point in each district an ejector station is built uncle~· the public 
road to hold two 150-gallon ejectors-one to be always in use, and one in reserve. The collecting 
sewers in each of these districts are made of stoneware pipes, only seven inches i11 diameter, which 
dimension is found to be quite sufficient, as the sewers have a g·ood fall. They converge in each dis­
trict to the ejector station, and their depth in the lowest parts is about seven feet. The house drains 
are only five inches in diameter. The outfall works are in a wood about a mile· and a half from the 
town, and have an elevation of 160 feet above the ejectors. An iron dischai·ge pipe, beginning at 
the ejector most distant from the outfall, with a diameter of five inches, increasing one inch in 
diameter as it receives branch pipes from the other ejectors in turn, carries the sewage driven up by 
the compressed air to an intermediate ejector station half way up the hill towards the outfall, where 

. tµree similar ejectors receive and force it up the other half. The object of having these intermediate 
· ejectors is to divide the lift in order to work with a lower pressme of air, economy in working being 
greater with low pressure air than with high. The compressing station is installed at the outfall, 
with duplicate compressors, engines, and boilers, one set only being in use at a time. The boilers are 
30 horse-power, working· to a pressure of 60 lbs. to the inch, and the air is compressed to 35 lbs. 
From the receiver th_e compressed air is sent to the intermediate ejectors through a four-inch iron 
pipe, and thence to the collecting ejectors . through three-inch pipes. The total cost of the works, 
including purchase and preparation of the laud, legal charges, &c., was a little under £19,000, and 
the yearly working expenses about £500. It will thus be seen that, ~10twithstanding the greater 
distance of the outfall, and the considerable height to which the sewage is lifted, the actual cost of the 
work, and of the yearly cost of working-, are considerably below ~Ir. B. Latham's estimated cost, the 

. difference meaning more than a shilling in the pound in the yearly sewerage rate. And not only is 
greater economy obtained, but greater efficiency, and the sewage outfall is removed from the 
immediate neig·hbourhood of the town to a distant position, where it can incommode no one, even in 
case of carelessness. 

Shone's';ojectors 
3tSontbampton. 

66. But it is not only in connexion- with the lifting and transmission of ordinary sewage that 
Sl~one's ejectors are useful and utilised; they are equally so in connexion with the lifting and trans­
mission of the sludge resulting from precipitating· processes for the purification of sewage, and of 
the contents of the pails collected in towns where there are 110 water-closets. At Southampton the 
sewage is clarified in precipitating tanks situated about a mile from the town yard, where the refuse 
destructor is placed, and where the street sweepings are deposited, as hereinafter described in con­
nexion with sewage disposal. The compre&Sed air mains are laid from the engines in this yard to 
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ihe Shone's ejector at the precipitating tanks, and the ejector forces the sludge back to the town 
yard through a 4-inch cast~iron pipe. (See plan at page 39.) The Southampton Corporation have a 
contract, which has now been in operation for some years, for supplying compressed air and takiLg 
the sludge from the tanks of the Shirley Local Board of Health, which are situated 2½ miles from 
the woi:ks. The sludge and air mains could not be laid for this outlying service without several 
very sharp curves, and it was confidently predicted that the system· could not work under these 
conditions. These predictions have b.een quite falsified, as .the mains have worked without any 
failure. 

At Warrington the sewage of one district of the borough is raised by Shone's ejectors, working 
as ordinarily used; but in the greater part of the town the houses have no water-closets, movable 
pails ·being used and collected by the corporation workmen. These pails used to be carted out to 

, the manure manufactory at Longford, causing not only a great nuisance as the "conservancy 
carts "-as with alliterative euphonism they are. called-passed along the streets, but also very heavy 
~xpense. To avoid this, two central depots have been built-details of the working of which are 
hereafter given-and the pail contents are forced thence by ejectors to Longford, a distance of about 
two miles. By this a'rrangement about £1200 a year have been saved in the cost of carting alone. 

67. To sum up my observations upon the Shone system, I may say that every sanitary engineer 
whom I met who had had practical experience ofit was perfectly satisfied with its working, not only 
as efficient when deaUng with small quantities in little districts and in exceptional circumstances, but 
as being capable of application to efficiently and economically collect and discharge the sewage of 
the largest cities. 

SEW AGE DISPOSAL. 

' 68. The situation of a town has naturally a great deal to do with the method adopted to get 
rid of its sewage. The usual methods may be described under four heads:-

Discharge without any treatment into the sea or river. 
Discharge after clarification by chemicals (precipitation process). · 
Discharge after purification by earth filtration (irrigation). 
Treatment of solid faical matter separately from liquid. 

In the last three methods two of them are sometimes combined ; thus, irrigation is often employed 
after partial purification by precipitation, and, in the places where solid frecal matter is collected 
separately, the liquid sewage still requires dealing with in some way. 

JJischa1'!Je without Treatment. 

Shone'e ejectors 
at Warrington, 

VarlollB 
methods, 

69. 'I'he case of Eastbourne has already been mentioned as one where the set of currents Eastboll1lle, 

permit the discharge of the sewage into the sea without any ill effect on the adjoining beaches. At Marseilles. 
Marseilles similar circumstances as regards currents have decided the choice of the position of 
the outfall, which has in addition the advantage of being in a rocky sterile place, uninhabited and 
uninhabitable. ' 

At Liverpool the whole of the sewage is sent into the Mersey without any treatment. The Liverpool. 

ten outfall sewers already mentioned deliver it at intervals all along the river frontage of the city 
and docks, and no complaint appears to be made of any nuisance arising therefrom. The range of 
the tides is large, that of lowest neaps being ] 2 ft. 9 in., that of highest springs being 33 ft. 5 in., 
and the assumed mean range being 23 feet. This great tidal action, without doubt, prevents any 
offensive deposit taking place at the outfalls. The Bootle and Toxteth Park sanitary authorities 
also discharge their sewage without treatment into the Mersey immediately below and above the 
city, and any offensive matter found on the beaches in their districts may most probably be attri-
buted to their·own action; but I was told that no great nuisance is found to e:x:ist. The population 
of the city of Liverpool is about 520,000; probably the adjoining townships have a population of 
at least 180,000 more. The sewage of this population of 700,000 can only represent an infini-
tesimal ratio to the enormous body of water represented by a range of 23 feet in the Mersey at 
Liverpool, ebbing and flowing every tide, and consequently the dilution, as effected by such tidal 
action, must be very compJete; and, seeing that the water is sea-water, and not used for domestic 
purposes, is quite satisfactory from a sanitary point of view. 

Generally speaking, it may be said that, with the exception of Southampton, every town and All seaside 

city in Great Britain situated on the seashore discharges its sewage without purification into the sea. towns. 

'.rhe Corporation of Dublin, in May and June of the current year, appointed a committee to enquire 
into the methods of sewage disposal adopted at seaside towns; and the committee obtained infor-
mation from the 26 largest of such towns, and, with the exception above noted, all discharged their 
sewage into the sea without treatment. This may not be the best method of dealing with sewage 
in the abstract, but Mr. Spencer Harty, the City Engineer, nevertheless recommendsjts adoption in 
Dublin, on the ground that all other systems involve a much larger expenditure for a less satis".' 
factory result. 

Clarification by Precipitation. 
70. London is, practically speaking, entirely a water-closet town, and the greater part of the London. 

sewage is discharged into the Thames at Barking and Crossness after treatment; but during rain 
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storms a great deal is discharged directly into the Thames by storm overflows situated all along the 
course of the sewers. I visited the works at Barking in company with many members of the 
Congress, and the system adopted there was explained to us by Mr. A. Binnie, Chief Engineer of 
the London County Council. The mean daily quantity of sewage received-being that of all 
London north of the Thames-is about 105 million g;allons. Some of this arrives by gravitation 
from the higher parts of the metropolis; that from the lower districts has to be pumped from the 
low level into the high level sewers at the Grosvenor and Abbey :M:ills pumping stations, some miles 
above Barking. All this sewage ,is brought by three main sewers, nine feet in diameter, which, at 
the entry to the works, run side by side. At this point there is on each sewer a chambe•r containing 
two suspended L shaped cages or gratings for catching all the larger floating matters brought by 
the sewage. These cages are placed one after the other, one being· always in place while the other 
is lifted and cleaned. The chambers are flat-bottomed, and, when a cage is in place, the. horizontal . 
limb of the L rests on the bottom; when the cage is lifted the horizontal limb is level with a plat­
form on to which the arrested matters are raked. 'l'his platform is at a higher level than the top 
platform of a Fryer's Destructor, in which the matters are burnt, as hereinafter described. At these 
chambers the smell is the usual heavy nauseous odom· of town sewage-a matter of no great 
importance at Barking·, as dose alongside are the Beckton Gas vV orks, perhaps the largest estab­
lishment of the kind in the world. The material stopped by the cages seemed to be rhiefiy 
vegetable-orange-peel, potato-parings, sticks, corks, rags, &c.-no solid frecal matter being visible. 

Just beyond the catch-gratings the chemical treatment of the sewage begins. The first process 
is the addition of lime. There are large sheds in which the lime is prepared. It is inten·ded to adcl 
four grains of lime in solution to each g·allon of sewage (about a quarter of a ton to each million 
gallons); but when we were there only two grains were being added, and part of this not in solution, 
but in the form of milk of lime, the works being still incomplete. 'l'he lime is prepared by being 
slaked and then mixed with sewag·e in revolving machines until it forms milk of lime, which is run 
into the sewers. Nothing is done with sulphuric acid or otherwise to retain any ammonia, and, the 
sewage being fresh, I did not notice by the smell that any was being disengaged by the mixtlll'e 
of the lime. 

The sewage thus charged with lime flows on for two or three hundred yards, by which time it 
is supposed to be sufficiently well mixed.. It then passes through other sheds whei·e a solution of 
proto-sulphate of iron (green vitriol) is added in the proportion of one grain to the gallon of 
sewage ; and it then flows on to the precipitatiug tanks. 

These tanks are thirteen in number, but only five were be1ng· used. They are from 880 to 
1360 feet in length, 30 feet in breath, arched over, and they are filled with sewage to a depth of 
9 feet. In them the sewage, which in the sewers travels at the rate of 150 feet a minute, flows on 
at the rate of only two feet in the minute, and is consequently sufficiently stagnant to allow of 
precipitation taking place, so that by the time it has reached the far end of the tank the top water 
is supposed to be clear enough to be discharged into the river. At the time we were there it was 
by 110 means clear, aud the smell from the overflow chamber was the same in nature, and nearly the 
same in strength, as that from the grating· chambers at the entrnnce to the works. In due order 
the sewage is turned off from each tank in turn, and by a series of sluices opening from the top 
downwards, the water is drawn off as it gets clear by precipitation. ,vhen the water is all drawn 
off men are sent into the tank with besoms to sweep the sludge into a sewer that runs under it for 
its whole leng·th. The clear water is nm into reservoirs, whence it is discharged iuto the Thames 
on the ebb tide. 

The sludge from the precipitating tanks is pumped into reservoirs, where it subsides for 12· 
hours-the water from it being sent back into the sewers for treatment with the sewag·e. The 
sludge, still containiug· nine parts of water to one of solid matter, is then pumped into steamers 
specially built for the purpose, each of about 1000 tons capacity. It is taken about 50 miles down 
the river to the Barrow Deeps, a place approved by the Admiralty and the Thames Conservancy, 
where it is distributed over a length of eight or ten miles, in what is practically the open sea. 
About 19,000 tons of this sludge are thus disposed of every week. Every effort made to induce 
farmers to take it has proved quite fruitless, though works were undertaken to press the sludge into 
dry cakes. 

,Vhen we saw the works they were, as above mentioned, still incomplete, and consequently 
were not working normally. The impression they produced upo·n me was that the machinery used 

,was g·ood, but that the arrangements for tank cleaning and sludge removal left much to be desired. 
'rhe effiuent water has been tested, with the result that the chemists advised that in hot weather 

it should be further treated with permanganic acid as an oxidising· and deodorant agent. This is 
done, though we did not see the process ; and in 1887 there were 2173 tons · of manganate of soda 
and 865 tons of sulphuric acid used for the purpose. The quantity used to the gallon of sewage is 
not mentioned, but at Leicester from one to one and a quarter grains of the manganate to three­
quarters of a grain of the acid was found sufficient. 

In their r'eport on the whole matter, Sir B. Baker and Mr. Binnie advise the continuance of 
the system, not as being perfect, but as being adaptable to any system that the advance of science 
may show to be the best. More than £525,000 have been spent at the Barking works. Speaking 
of the sludge, they say-

" It is a black offensive fluid, but is not, so far as we have been able to learn, injurious to the health 
of the men employed in its manipulation at Barking and Crossness, or on board the sludge ships which. 
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,convey it, to sea. As far a~ we can, ascertain from the r2sult of the working at Barking, the cost of the 
present treatment is about 27s. 9d. per million gallons, of whic;h about 9s. is due to the cost of manipu­
lating and pumping the sludge frorri the i;;tores into the ships, and conveying it 50 miles down the river. 

. . . As to the disposal of the sludge by transporting it to the sea in ships, we are of opinion that, 
·as the cost, including loading charges afte11 precipitation, is under 9d. a ton, the method cannot be considered 
an expensive one; and as to the effect of the sewage on the sea into which it is discharged, we have 
satisfied ourselves that no evil influence of the slightest degree can be detected, and from a sanitary point 
,of view this part of the proceedings is beyond question the most effectual. Already we notice a 
marked improvement in the cleanliness of the foreshore in the immediate neighbourhood of the Barking 
outfall, which was formerly covered with black fcetid mud, but which is now gradually returning to its 
•original state of a gravelly foreshore, on which grow green algai of the usual type, characteristic of the 
foreshore of the Thames in its cleaner parts. . . . Practically, therefore, the sewage might be said to 
'be taken to the sea, but instead of being discharged in a crude condition at one point it would be dealt with 
in two portions, the least offensive part-that is, the clarified sewage-being discharged some distance up 
·the estuary, and the more offensive part; namely the sludge, being deposited many miles out at sea. Of 
.comse the latter alternative involves an increase of working expenses, and a saving in capital expenditure. 
Assuming the annual clmrges, including interest, to be the same with any two [schemes, ancl'the efficiency 
equal, we should prefer that scheme in which the capital expenditure was the least, because working· 
,expenses may be modified as experience is gained and improved methods introduced; hut a mistake as 
regards capital expenditure cannot be remedied except by additional expenditure." 

71. Southampton is also a water-closet town. Its population is over 60,000, an<l there are- Southampton . 
. about J 2,000 houses. Part of the sewage is sent directly into Southampton water without treat-
ment; part of it is partially treated in dry weather on a small sewage farm at St. Denys, which 
,does not pay working expenses; but by far the greater part is treated in the following manner at the 
town quay, where there are two precipitating tanks worked alternately. The accompanying· plans, 
-for which I am indebted to Mi·: Bennett, the Borough Sur'veyor, will greatly facilitate the under-
standing of the following description. About 50 yards before the main sewer reaches the precipi-
tating tanks there is _an ordinary manahole, near which the corporation have a small cottage which is 
used as a store for ferozone, the precipitant used. In this store a quantity of it is damped with clean 

. water, to which is added one ponud of sulphuric acid to the hundredweight of ferozone. In the 
man-hole a perforated box is slung down into the sewer so that the bottom of it is always in the 
stream of sewage. This box is filled about three times a day by means of a shoot, the man in charge 
looking from time to time to see how the varying· quantity of sewage is washing away the ferozone. To 
prevent it from caking on the top of the box a pipe and tap at the top of the man-hole send a small 
driblet of water con1iimally upon the precipitant. Tl,e box is so arranged as regards the perforations 
in it that the Flowing sewage washes out of it a sufficient quantity of the preparation to effect clari­
fication; and in the flow of fifty yards to the tanks the whole is thoroughly mixed together. 

Each tank is 100 feet long, 60 feet wide, and 10 feet deep at its lowest part, and is arched over. 
In each there is a floating sewage inlet, consisting of a pipe connected with a 700-gallon Shane's 
ejector, similar to those before described, and fixed to a buoy which allows the pipe to rise and fall 
with the level of the ·water in the tank, keeping its month, which is protected by a perforated plate, 
always a -few inches below the surface to hinder the entrance of floating matter. In about two hours 
the water is clear enough to discharge. The samples I saw taken were quite clear; and I saw the 
samples taken by the man in charge for_ several preceding days, and they were all equally clear, 
notwithstanding· that on some of them there had been considerable rain. As soon as the top water 
is quite clear to a certain depth a valve is opened admitting the effiuent into the ejector, whence it 
is at once discharged into the tideway about 200 yards out from the quay. I examined the fore­
shore in the neighbourhood and found it quite clean. . A· supplementary sewage outlet is provided 
in each tank for discharging the effinent by gravitation when the tide is low enough. 

The above-mentioned precipitant, ferozone, is thus composed, according to an analysis by Sir 
Henry Roscoe:-

Ferrous sulphate ................................ . 
Aluminium sulphate ............................. . 
Calcium sulphate ................................ . 
Magnesium sulphate ......•.....•..... : .......... . 
Combined water ................................ . 
J\'Ioisture .......................................... . 
Silica ...............................................•. 
J\IIagnetic oxide of iron ..•........................ 

26-64 
2·19 
:3·30 
5·17 
8·20 

24·14 
11·35 
19·01 

100·00 

Dr. Arthur Angell, the County Analyst for Hampshire, speaks thus of it:-
" Ferozone contains a large proportion of ferrous iron salts, and for that reason alone cannot fail to be 

·a powerful chemical disinfectant ; further than this, however, it contains salts of alumina and of ma!!nesia, 
'both of which assist as decolorants and precipitants. The remaining part of ferozone is made up principally · 
of very finely divided porous magnetic oxide of iron, and this serves both as·a further oxidising agent and 
,as a weighting material, which accelerates the subsidence of the suspended matter, and keeps the sludge 
,down as it a:ccumulates at the bottom of the tank. 

Ferozone. 



40 

" 'l'he insoluble portion of the ferozone is composed of finely-powdered polarite-the newly-invented 
material, to which the filter-beds containing it owe their very remarkable oxidising powers; this powder, 
therefore, keeps the sludge sweet during subsequent disposal, either by pressing or drying, or by both; and 
thus a part of the process, which is so offensive at sewage works where lime forms one of the ingredients used, 
is carried on without committing a nuisance." · · 

I was not able to obtain an analysis of the effiuent water, but I give one in connexion with 
Acton, where the same precipitating material is used, which shows that its action is very satisfactory. 
Besides, S"outhampton Water, into which the effiuent is discbarg·ed, is a large arm of the sea, and 
therefore does not demand, with respect to water sent into it, that chemical purity which should 
be required in the case of a river that is, or might be, the source of water supply for human con­
sumption. 

·vvhen all the water has been drawn off from the precipitating· tank, the buoy resting on the 
floor of the tank keeps the mouth of the discharge pipe sufficiently high to prevent the enfrance of 
the precipitated sludge. The floor is sufficiently dished to allow almost all this sludge to flow to the 
outlet valves leading to a 360-gallon Shone's Ejector; but sometimes the man in charg·e has to go 
down and use a squeegee to thoroug·hly clean the bottom. The ejector sends the sludge through 
about a mile of four-inch iron pipes to the manure works at the Corporation Wharf. Neither the 
full nor the empty tank smelt offensively. A pressure of 40 lbs. on the square inch is required to 
work the sludge ejector; one of 10 lbs. is sufficient for the other. 

The works at the Corporation Wharf are in a part of the town surrounded by dwelling-houses, 
a circumstance that should necessitate the avoiding of all operations causing nuisance. I therefore 
think it is a pity that the mannre-making operations were not provided for elsewhere. But this is 
a detail that does not affect the question of the success of the system adopted, as what is done at 
the Corporation ,vharf could be at least equally well done anywhere else. The works consist of a 
destructor, hereinafter described, which produces the steam power necessary to work the air-com­
pressors for the ejectors and a variety of other machinery; and around them are the stables, refuse­
yards, &c., and hither is brought all the town' street-sweepings. The four-inch pipes from the 
tanks can be discharged into a cell, whence the sludge can be _drawn as required for mixing with 
street-sweepings, &c. in an incorporator, whence again conveyors and elevators can load it i11to­
trollies. But none of this work was being thus done when I was there. Square bays or stanks­
were formed with road-sweepings for walls and floor. They were nearly filled with sludge, taken 
to them in turn in wooden shoots from the delivery pipe. The work was being carelessly done, and 
caused some offence ; but this might have been avoided by doing· the work under sheds that would 
keep the street-sweeping·s dry, and by immediately covering the sludge with dry sweepings or with 
dust from the destrnctor. After a short time the sludge and sweepings are all mixed together by 
hand labour, and form a manure containing about 25- or 30 per cent. of solid matter, which can be· 
carted about without losing its liquid part. In this condition it is taken away as fast as made, at 
the price of 2s. 6d. the ton in the works. Most of it seems to go to the orchards and market 
gardens in the Channel Islands, where its fertilising properties are highly appreciated. In con­
sequence of this ready sale, the burning of the sludge in the destructor, which was formerly· 
successfully done, has been discontinued. 

The yearly cost of labour and chemicals at b.oth the works-the precipitating tanks and the· 
manure-mixing yard.,--is £308. The sewag·e disposal works cost £3000 (exclusive of the destructor,. 
which is virtually self-supporting, as will hereafter appear). If 10 per cent. npon this amount be 
taken for interest, sinking fund, and repairs, the total yearly cost will be £608,-an amount that is. 
more than covered by sales of manure, which reach nearly .£700 a year. Of the £308 expended, 
less than half was paid for the chemicals used for precipitation, being less than one farthing for each 
thousand gallons of sewage clarified. 

Acton. 72. At Acton, a large and increasing suburb of London, the whole of the houses have water-
closets, and the sewage is also purified with ferozone. But the methods employed are quite 
different from those at Southampton. The ferozone is mixed with water in a mill and added to the 
incoming sewage through small perforated pipes, about 8 grains to the gallon being used. The 
sewage then passes over tumbling weirs into one or other of three open tanks, where it is allowed 
time-two hours-to settle. 'l'he water is then discharged by floating· outlet-pipes taking· the 
water from the top-partly directly into a creek of the Thames-and partly through filter-beds, 
where it is further purified by filtration through sand and polarite. The unfiltered effiuent was 
clear, with a slightly yellowish tinge. From analyses made by Dr. E. Frankland, the precipitation 
process reduces the suspended matters in the sewage from 240·80 parts in 100,000 to 5·92 parts, 
and of the dissolved organic matters present in the crude sewage· ninety per cent. were removed. 
The Thames· Conservancy Commissioners consequently allow. its discharge without filtration. The 
filtered effluent was perfectly bright and colourless. Analyses by Sir H. Roscoe show it to contain 
four parts of free ammonia and 64 parts of chlorine in a million, and on being kept a long· time it 
shows no traces of putrefactive change. There is virtually no smell about the works to show that 
any sewage treatment is going on. The filters only require every day the usual top scraping of the 
sand, as the intermittent use of two permits the polarite to recharge itself with oxygen, and so to 
work for an indefinitely long time. The filters are composed of a top layer of nine inches of sand, 
then ten inches of polarite and sand mixed in equal parts, then, in order, six inches of sand, four 
inches of fine gravel, and four inches of shingle, in which· the agricultural drains are bedded that 
carry the filtered water away. 
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The filtering medium above mentioned-polarite-contains, according to Sir H. Roscoe's Polarite. 

analysis-
Magnetic oxide ofiron ....................... . 
Alumina ......................................... . 
Magnesia ...................................... . 
Water, with a trace of carbon .............. . 
Silica ............. : .............................. . 
Lime ............................................ . 

53·8'5 
5-68 
7·55 
5-41 

25·50' 
2·01 

100·00 

The following Report is by Mr. J. Carter BeH, the County Analyst of Cheshire:-
" I enclose the analyses of the crude sewage and also of the effluent. These samples I · took myself 

from t~e Acton Sewage W arks on Saturday, August 30th, 1890. 
4 Parts per 100,000. 

Sewage. Efflueut. 
"Total solid matter at 212° F. ...... .............................. 361 76 
"l::lnspended matter.................................................... 306 Nil. 
" Ditto mineral matter... ... .. . .. .. .. . .. .. ... . ... ...... .. .... HlO ,, 
" Ditto organic matter ............ ;..... ... ...... ... .. .... ... 116 ,, 
" Total solids in solution............................................. 55 76 
" Ditto mineral ditto ...... ·. ... .. . . .. . ... ........... ........ ...... ... . 35 49 
" Ditto organic ditto . .. .. ....... ...... ... . . . . • . .. .... . . . .. . . .. ... .. 20 27 
" Chlorine............................................................... 5 6 
"Oxygen required for 15 minutes................................. 1·28 ·04 
.,, Ditto ditto 3 hours.................................... 2·55 ·24 
"Free ammonia ......... ·................. ............................ 6·40 ·22 
"Albumenoid ammonia ......... ,................................... ·70 ·035 

"The effluent was flowing exactly 'like clear spring water, and when the sample was put into the bottle 
there was not the slightest odour of any kind, and it would have been impossible for any one to have said,. 
judging by the appearance, that it was not good drinking water. The analysis also shows that the reduction 
of the putrescent matter has been very great, and that such an effluent as this may be run into any stream 
with perfect safety. I am surprised to find that after more than three years' working the filter beds can 
produce such a good effluent." 

'l'he sludge from the precipitating tanks flows into a sludge-pit, whence it is first pumped into 
a rotatory agitator, where more ferozone is added; then it is filter-pressed, and the cakes sold at 
6s. 6d. a ton, or thoroughly dried arid ground and sold in sacks at 30s. a ton. There is not much 
of the latter made, and there did not seem much sale for either, there being a large quantity of cake 
on. the ground. I could get no analysis of it, but do not think it can be rich, as the pressing process 
squeezes about 80 per cent. of water from it-5 tons of sludge usually making one ton of cake. In 
all probability the richest man urial constituents of the sludge are in a state of solution, so the rP.sult 
of the squeezing will be the removal of the best part of the manure. This best part is simply 
thrown back into the sewer to be treated over again. In other words, after all the processes have 
been performed to concentrate the really valuable part of the sewage, the greater and the hetter 
part of the resulting concentrated manure is thrown back to be diluted over again. On the other 
hand, where sludge is treated as at Southampton or Birmingham, all its manurial value is retained. 
I could get no returns as to the yearly cost of the Acton W arks. 

73. Ealing; is a suburb of London, with a population of less than 30,000. The whole of the Ealing. 
houses have water-closets. The sewage works are constructed on about three acres of land bought 
for the purpose, and the portions now used for sewage disposal consist of tanks, engines and 
machinery, mixing sheds, destructors, and fume cremators. Part of the works were bnilt nearly ·30 
years ago, and they have been added to as found necessary to meet the growing requirements of the 
rapidly increasing· population, which numbered only 5500 when the original tanks were built. The 
chemical process adopted.consists of a modification of the lime process, clay and sulphate of alumina 
being also used ; the dosage given being 10¼ grains of lime, ll i grains of clay, and 2 grains of 
sulphate of alumina to each gallon of sewage. The lime is made into milk of lime in one of Scott's 
mixers, and is, with the clay similarly prepared, run into the main inlet ·sewer, and is thoroughly 
mixed with the sewage in its course to the first tank. The solution of sulphate of alumina is not 
added until partial clarification has taken place. The sewage then passes through two more tanks 
one after the other. During its passage it is aerated as much as possible by passing over tumbling· 
weirs and a water-wheel which its current. keeps in motion. Mr. Jones, the engineer to the Ealing 
Board, and the designer and administrator of the wo~·ks, lays great st1·ess upon the oxidation 
produced by the exposure of the sewage to air secured by these falls, and upon the comparatively 
large size of his tanks. These tanks are so arranged and so worked that the sewage, after receiving 
its dosage of chemicals, has a run-most of the time at a slow pace in large reservoirs-of about 
quarter of a mile before reaching· the final tumbling weir at the head of the outlet sewer that conveys 
the effiuent water to the Thames. Provision is made for diverting part of the sewage in case of 
necessity by a storm overflow. 

A pronounced sewage smell accompanies the whole process and pervades the works. The 
·effiuent water retains some of this; and is not very clear. At the time of the visit paid ·by members 
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of' the Congress to the works, Mr. Jones said that he did not profess to send clear water into the 
Thames, and did not think it. right to spend money to obtain an unnecessary deg-ree of purity, 
especially as the Thames Conservancy Commissioner~ were satisfied. · I have no doubt from what 
I observed at my visit that if the circumstances of Ealing were different-if it were a large town on 
a small river, instead of being a small town on a large river-some further purification of the effiuent 
would be required befor~ its discharge would be permitted. . . . 

The subsiding and effiuent water tanks are open to -the air, and are in sets of three, two of 
which are in use while the third is being cleansed. When the water is drawn out of the one being 
cleansed, the sludge is swept into a drain leading into a sludge well, whence it is raised by a chain­
pump and delivered into drying-basins. These drying-basins are in sheds, and are made·with 8ides 
of three-inch deals placed edgeways one upon another to the height of four or five feet, and held in 
place by stakes driveri into the ground. .'J.'he bottom and sides are lined with a layer of street 
sweepings or house refuse, which are also spread over the top of the sludge when the tank or basin 
is full. Part of the water from the sludge percolates through the sides, and is returned for treatmei;it 
into the sewer. After the sludge and refuse have remained in a basin some days, they are mixed 
up together an_d loaded into small trucks that run on a tramway leading _to the destructors (Fryer's) 
to the platform, over which they are raised by a mechanical lift. The stuff must still contain a very 
larg·e proportion of water, but it is nevertheless all burnt into clinkers, which are used for road­
making, concrete, &c., no other fuel than sludge and refuse being used in the destructors. The dust 
from the dust chamber of the destructors is sold for manure. The other products of the combustion , 
(the fumes) are taken through a cremator invented by Mr. Jones, wherein they pass over the clear 
glead of a coal or coke -J;ire to destroy all their noxious constituents before they are allowed to 
discharge into the high chimney shaft. The heat from the cremator and destructors is utilised to 
produce all the steam required for the establishment. · 

I was riot able to obtain the cost of this _system of sewage disposal. 

74. Sheffield has a population of over 300,000, by far the greater part of whom use common 
privies, only 3500 of the houses out of 60,000 having water-closets. The natural outlet for the 
drainage of the, town is the River Don, a comparatively small stream, and into it the sewage, 
amounting to about ten million galJons _a day in dry weather, is discharged after purification by Mr; 
Alsing's lime process. The sewage works occupy over seven acres of a small property of 23 acres 
bought for the purpose by the Corporation at Wincobank, on the outskirts of the town. The other 
16 acres are meadow lands, and there are only a few metal works and cottages in the neighbourhood. 
The works, similar in principle to those carried- out for J.5 or 20. years by Mr. Alsing at Bradford, 
are capable of treating nearly double the present quantity of dry-weather sewage. In heavy rain 
the. sewage is discharged directly into the .river without treatment; and the sewage from midnight 
to six o'clock in the morning is also allowed to .pass without purification, as its character is• held to · 
be far less noxious then than during the day .. 

The sewage by day is first strained through gratings that retain the larger floating matte,,s 
brought down by it. It is then allowed to be at comparative rest in large catch-pits, where the 
heavier suspended material is naturally deposited. Milk of' lime is then added in varying quantities, 
but averaging a dosage of about a ton of lime to the million gallons. Two· sewers then . take the 
sewage to the precipitating tanks and filters, which are in duplicate, and which are arranged ·as 
follows :-The tanks and filters are altogether over 600 feet long and 100 feet broad, and are divided 
longitudinally into 15 compartments, each 40 feet long, and laterally into seven divisions. The 
sewage flows into the upper one of these divisions, a channel about six feet wide, from which sluices 
admit it into· the next division, a precipitating tank 40 feet wide, with a :ijoor rapidly sloping -away 
from the channel, and at the lower end ·a valve with floating arme, so as to take only top water, is 
placed, and also another fixed valve for sludge. When this precipitating tank is full the sluice from 
the channel is clos_ed, and that one leading into the next tank opened, and so on all along the line. 
The sewage in the full tank is allowed to stand 20 minutes, by which time the top water is clear. 
The valve with floating arms is then opened, and the clear water drawn off into a trough about four 
feet wide, whence it overflows upon a weir about 20 feet wide, having .four or five drops of three 
inches each for the purpose of aerating the water. At the lower end of the weir is a narrow channel, 
about fom· feet deep, adjoining the filter, and communicating· with the bottom· of it by pigeon-holes 
through the separating wall. The filter is an upward one, filled with coke, the effiuent water 
flowing off from the top of which was quite colourless and clear. The coke lasts about six months, 
and is then_ taken out, dried, and is used as fuel for steam production, being mixed with a little fresh 
coal. The time taken by the whole process from the entry of the sewage into the works to its 
discharge into the river is about two hours. . . · · . 

The only analyses I could obtain of Sheffield sewage before and after treatment cannot be said 
to shew the usual results, as the raw sewage was take~ ~t a time when the accumulated silt in old 
sewers was being admitted in such quantities as to raise the. matters in suspension to about 20 times 
the ordinary dosage. But, speaking generally, _it. may be taken that the precipitating process 
removes about half' the quantity of organic matter that the raw sewage holds in solution, and almost 
all the matters it holds in suspension, and that the filtering operation removes about one-sixth more 
of the organic matters in solution. I believe that the filtering would be much more perfect if the 

-. filters were downwa1:d acting,. as the coke. would then be ae"rated after every operation, and so recover 
its oxidising power. As it is I ·should be afraid that the effiuent, however bright it might appear 
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would still be liable to further putrefactive action itself, and to set up such action in the river into 
which it is discharged. The lime process has had to be discontinued at other places on this account. 

The sludge is not removed from the precipitating· tanks after every operation, bi1t only once a 
<lay. The sludge-valve above mentioned being opened, the sludge flows into a sludge <lrain running 
under the trough at the top of the tumbling weir above described. This drain takes it to a sludge­
well whence it is lifted by centrifugal pumps and discharged into settling ponds, where it is kept 
for some time-the water draining from it running back into the sewage channel. It is then drawn 
off into drying-basins till it is dry enough to cast out upon the manure heap. This manure heap 
was very large. 'fhere does not seem to be any demand for it, and its disposal will soon be a matter 
of urgeut necessity and considerable difficulty. \ 

At the manhole on the inlet of the sewer from the town into the works there was the usual 
smell of sewage. There was a faint ammoniacal smell at the place where the lime admixture was 
taking place; and there was an offensive smell where the mud was being mov':)d. 

The works cost £32,000, exclusive of land. The yearly ';orking expenses are about £4500. 
r . 

75. The city of Glasgow contains a population of 565,714, and with its suburbs, 662,000. At 
midsummer this year there were 780 common privies and 4000 pail closets; all the population not 
served by these conveniences being served by water-closets. The whole of the sewage is at present 
sent directly into the Clyde without any treatment, and the condition of the river is such as to 
require immediate remedy. The Corporation is about-to commence works to be designed by 
Mr. Alsing, of Sheffield, for the purification of the sewage of the eastern part of the city-that 
situated the farthest up the Clyde valley-containing a population of 168,000 persons in an area of 
a little more than 2000 acres. This determination has been arrived at after the matter had been 
releg·ated to a committee, who visited and inspected various large towns, iiicluding London and 
Paris, and· who recommended that if precipitation were decided on, works built on a plan similar to 
those at Sheffield would be best suited for the purpose. " The chemical ag·ent nee_d not be the 
same. That can be determined from time to time as experience and discovery may dictate, without 
affecting the plan of the works." The committee recognised that one great difficulty in connexion 
with the system was the disposal of- the sludge-cal~ulated to be 70 or 80 tons a day when partly 
dried. To meet this difficulty the officers of the cleansing department recommended that a. branch 
line of railway should be constructed to the works, which should also be made the <lepot for the 
house and street refuse of the district ; that as much as possible of the sludge should be mixed with 
the drier part of the " manurial refuse." and sold as top-dressing to farmers ; and that the rest 
ihould be sent off with the unsaleable refuse to improve moss land in the neighbourhood. As the 
various railway companies are bound to carry this any distance under 12 miles for sixpence a ton, 

· there appears no cheaper way of disposing of it. · 

Sewage ()larification by Precipitation, followed by Irrigation. 
. 76. At Coventry, where nearly all the houses have water-closets, the sewage of a population 

of over 50,000, amounting to about 2,250,000 gallons a day, is professedly treated at the sewage 
works by the sulphate of alumina process, supplemented by irrigation; but on the day I inspected 
them some of the sewage was being sent directly into the River, Sherbourne without treatment. 
On entering the works the sewage is first strained through one of Baldwin Latham's revolving_ 
screens, which consists of a wheel about 10 feet in diameter, the tambour of which is filled with 
cast-iron close grating. The periphery of the wheel is about two feet wide, and carried on spokes of 
that width, which are also filled in with similar gratings, upon which at the periphery end boxes are 
fixed which in revolving carry up water to wash these latter gratings-the tambour gratings being 
washed with jets of water playing upon them from the back. 'fhe spoke gTatings carry up the 
solid matters stopped by the tambour gratings, and let them drop into a box iixed at the level of the 
wheel axle, whence a creeper delivers them on to the floor of the works. After being thus strained 
there are added to the sewage quantities of sulphate of alumina first, and lime afterwards, varied to 
suit its changing conditions, but which are said to average 9 cwt. of sulphate of alumina and 
6½ cwt. of lime to the million gallons; and all are thoroughly stirred up together in a mixing well. 
The sewage then passes into the settling tanks, of which there are eight, each of which is used in 
order. The top water is run off by a. drain on to a small farm of eight acres, which is inter­
mittently irrigated. The land is thoroughly drained with pipe drains laid from five to seven feet 
ileep and 15 feet apart, with manholes for inspection of water level and for aeration of the soil. 
The land is cropped with Italian rye grass. I could get no analysis of the effiuent water. It is 
evident that this little farm is quite inadequate to deal in any way with such a volume· of sewage as 
that of Coventry, as over 400,000 tons of sewage would have to be applied to each acre of the land 
every year if all the sewage were sent on,-a quantity which is twenty or thirty times too much. 

The settling tanks are in turn emptied twice a week and the sludge swept into sludge tanks, 
whence it passes through Johnson's filter presses, which reduce the bulk from 460 tons to 100 tons; 
the effluent water is returned to the sewer for treatment, ·and the pressed cake is, when there are 
customers for it, sold as manure. ' The remarks I have made regarding sludge-pressing at Acton 
are equally applicable here. . · . 

The work::; bear evidence of the changes and additions that have from time to time been made 
in the system of sewage treatment, and the distribution of engines and boilers must be a costly 
arrangement to work. The working expenses of the establishment for the year ending 25th March, 

Glasgow. 
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1891, amounted-exclusive of interest on loans and sinking fund-to £3536, and the receipts for 
manure sold, cottage rent, &c., £206. It is not surprising that the Corporation are making 
inquiries as to the best system to adopt in the place of the existing one. 

77. The city of Birmingham, for sewage disposal purposes, forms part of the Birmingham, 
Ta-qie, and Rea Drainage District, which contains an area of over 47,000 acres, with a population of 
about 650,000 people.. The city itself contains an area of 8420 acres, with a population of about 
450,000 people; but as the outlet for its se'.Wage was also that for the surrounding district, a joint 
Drainage Board was formed for the treatment of the whole sewage. The houses are still chiefly 
served with movable pails, of which there are still in. the city proper over 35,000 remaining, with 
about 7000 old-fashioned privies with ashpits. Both these kinds of conveniences are being replaced 
with water-closets at the rate at present of about 3000 a year, and every encouragement is given to 
expedite the change. , 

The sewage of the whole district amounts to about twenty million gallons a day in dry weathe1·, 
and is all treated together, first by precipitation with lime at the Saltley works, and then the e:ffiuent 
water is used for irrjgating about 850 acres of land lower down the valley. At the Saltley works 
provision is made of storm overflows to divert the superabundant water in rainy weather. The 
quantity of lime mixed with the sewage is about half-a-ton to each million gallons. From the 
mixing-sheds the sewage runs into one of four large settling tanks. These tanks are arranged in 
two sets of two each, each set being used for a fortnight, in which time they get sufficiently full of 
sediment deposited by the almost stagnant sewage they contain, for the overflow that takes off the 
partly clarified top-water is so wide as not to produce a perceptible current in the tanks, This 
partly clarified water flows hy gravitation to the irrigation farm at Tyburn, and its volume is 
sufficient to give a. yearly dose of over 35,000 tons of sewage to the acre-an enormous quantity. 
The nature of the land is favourable for sewage purification, its surface not requiring much prepara­
tion, and its subsoil being gravel and sand, varying in thickness from six to ten feet. The main 
sewage carriers are open brick troughs, leading from the sewer, or conduit from Saltley, to various 
centres on the farm, whence secondary earthen carriers lead to the ordinary flooding carriers, which 
distribute the sewage over the land. The land is thoroaghly drained to a minimum depth of 4 ft. 6 in. 
by three and four-inch agricultural pipes placed from half to three-quarters of a chain apart, dis­
charging into main drains of socket pipes of 9 in. and upwards in diameter, which in turn discharge 
into the outfall channels. The water in these discharge channels was quite clear. I got no analysis 
of it, bt:t its purity apparently satisfies the very jealous riparian proprietors lower down the stream. 
All ordmary agricultural crops are grown on the land. 

The sludge from the precipitating tanks, one of which is cleaned out every week, partly flows 
and is partly swept or scraped towards a sludge-well, whence it is raised by bucket-dredgers and 
pumps, and delivered sufficiently high into wooden troughing to flow by gravitation to all parts of 
the Saltley farm, which contains about 270 acres, and the troughing and its supports are movable, so 
that every part can be served in turn. The sludge, amounting on an average to 4000 tons a week, 
contains 90 per cent. of water, and is run on to the land, a sort of basin being made to receive it by 
throwing up a little bank of soil all round the plot. About an acre a wee~ is covered by this sludge, 
which is allowed to lie a fortnight, during which time the earth beneath and the air above absorb so 
much of its moisture as to allow of it being turned over and trenched into the ground by spade 

· husbandry. ~he crops grown are partly market garden produce, and partly agricultu!·al: Beet, 
cabbages, cauliflowers, celery, corn, &c. were all looking very well. In dry weather this farm can 
also be irrigated. After three or four years another dressing of sludge can be applied. The treat­
ment of sludge on this farm and at the tanks caused an offensive smell. On the irrigation farm 
there was a perceptible smell of sewage, which was not very pronounced at the time I visited it. 

Both farms are worked rather for stock and dairy purposes than for the sale of the agricultural 
produce, nearly the whole of which is consumed on the premises for feeding purposes; and over :300 
acres are in pasture. The land and works cost over £400,000, three per cent. upon which would 
represent an annual rent of £12,000----:-about £10 ,an acre on the two farms. 'l'he other expenses 
were, in the year 1885, the last of which I have an account, £11,500 at the Saltley works, and 
£22,800 at the Ty burn farm, making the whole expense of the system £46,300. During the year 
the farm returns were £20,000, of which about £5000 were received for agricultural produce and 
pasturing of cattle, £4500 for milk, and £10,500 for stock, making the deficit to be paid out of 
rates, £26,300. But as part of the capital raised on loan has to be repaid each year until the loans 
are extinguished, the actual amount of rates paid in 1885 for sewage treatment was £33,000, being 
under fourpence in the pound on the rateable value of the district. · 

The nightsoil collected from the pail closets and privies is treated at three stations in various 
parts of the city, and by the City Authorities, quite jndependently of the Drainage District Board 
above referred to. The quantity of this nightsoil is very great. During the fifteen months ending 
the 31st of March last about 2,400,000 pails were emptied at, and 145,000 loads of privy ashpit con­
tents removed to, these stations. Part of this quantity is mixed with street sweepings, and sent away 
as manure in canal barges to farmers in the country: 'l'he rest, after receiving a little sulphuric acid 
to fix the ammonia, is partially dried into manure in steam jacketted cylinders with revolving 
scrapers, the steam being generated by the heat of the destructors hereinafter described. The fumes 
are carried up a very high shaft, and precautions are taken to prevent offensive smells, which, how­
ever, are not altogether successful. I was unable to procure the cost of this disposal of nightsoil, as 
the work is carried on in connexion with the destruction of refuse, &c. 
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Sewage Clarification by Irrigation only. 
78. The sewage of the town of Croydon is clarified on the broad or surface irrigation system 

on two farms-one at Beddington and the other at South Norwood. The operations' on both are 
conducted in the same manner, but the following description more particularly applies to the South 
Norwood farm, which I visited with Mr. Walker, the Borough Engineer, on the 15th September. 
The area whose sewage is treated on this farm is about 2400 acres, having a population of about 
16,000, all liviug in houses having water-closets; and the sewage amounts to about 500,000 gallons 
a day in dry weather, rising sometimes to 3,000,000 gallons a day in wet weather, all of which is 
dealt with on the farm without regard to the injury the crops may thereby sustain. The purification 
of the sewage is thus made the main object-the commercial success of the farm is only a secondary 
one. The area of the land is about 110 acres, of which 106 can be irrigated-74 by gravitation, the 
rest by pumping. The soil, about ten inches in depth, overlies a strong brick clay quite imper­
meable to sewage. It is not drained except in part, where shallow drains are laid to drain the 
ground more quickly. when the sewage is turned off. The sewers deliver the sewage into one or 
other of two straining-tanks, which are alternately emptied about every five days, the sludge and 
solids being lifted out with dredger-buckets into settling-tanks made of planks, where it drains for 
four or five days, and is mixed with burnt house refuse and used to fill up low places on the farm, 
or as manure on the parts not irrigated. No lime or other chemical means of precipitation' are used 
in these tanks, the sludge from which amounts to only .1300 cubic yards a year. 

'J'he land is divided into irrigation plots, varying from 80 to 140 yards wide each, and arranged 
in sets of three, ea,ch one slightly below the other. Each set of three has a bringing-on carrier-drain 
at the top and an effluent drain at the bottom, and between each of the three there is a catchwater 
drain that serves as a bringing-on carrier to the plot below it. Each plot slopes evenly duwn from 
the bringing-on carrier, the water from which is led on to its surface by numerous little openings so 
that it may spread over all the plot. At the'bottom of the plot the water is collected by the catch­
water drain, which serves as bringing-on carrier to t.he next plot, where the same process takes 
place, and is then again repeated on the third plot of the set. By this means the water is more 
evenly distributed than if the whole width of the three plots was irrigated from the openings in the 
top bringing-on carrier, as the water has always a tendency to make channels for itself, and this 
tendency is corrected by the intermediate catchwater drains. The only crop grown is rye-g-rass, and 
the theory of broad irrigation is that the sewage moving over the land rather than through it, is 
purified by being kept within the influence of the root fibrils of the grass and of the humus of the 
soil,-the chemical and vital conditions of the surface of the soil thus occupied being obnoxious to 
the development of disease germs. All the sewage is exposed to this surface influence for a flow of 
at least 250 yards, which it takes about four hours to accomplish. The effluent water was clear,. 
and is admitted into :the streams of the country; but, from analyses kindly sent me by Mr. Walker 
of the effluent water from Beddington, its quality appears to greatly vary from time to time. There 
are six analyses of the effluent water from two outlets-four taken in July and two in September. 
In all the samples the quantity of chlorine is about four grains in a gallon, while the free ammonia 

. varies from between 0·85 and 1 ·50 part in a million in the July samples to 7·25 parts in a million in 
the September samples. · . 

The yearly cost of the process is, for rent, interest, and repayment of capital, £2070 ; w9rking 
expenses, £ 1100; total, £3170. From this must be deducted £] 250, receipts from crops sold, 
leaving a balance of £1920 to be provided by a rate of 5½d. in the pound on the rateable value of 
the district served. The yearly quantity of sewage applied to each acre is about 12,000 tons, of 
which about 80 per cent. flows off as effluent, and 20 per cent. is evaporated or absorbed by the. 
vegetation. At Beddington the yearly q~antity of sewage is about 14,000 tons to the acre. 

79. The city of Paris contains a population of nearly 2½ millions, and its sewage is of a very 
exceptional 1_3haracter when compared with that of an English town. This is principally owing to 
the fact that in Paris much more water is used for public services-such as street-scavengering and 
watering, public fountains, &c.-and less for domestic purposes than in England. The sewerage 
system is professec\ly the tout a l'egout, but this is by'no means yet attained, especially with respect 
to tbe more solid part of the frecal matte:r:s. There are about 130,000 privies of all sorts, of, which 
only ,one-tenth are water-closets, the rest being thus divided: 65,000 privies, with cesspools in 
masonry, each holding from 10 to 40 cubic yards, placed underground (usually under the houses), 
and emptied by the manure companies with their steam pumps, &c.; 18,000 movable receptacles, 
and 34,000 movable receptacles with straining arrangement that allows the liquid contents to run 
into the sewers while the solid are removed, as are the other movable receptacles, by the manure 
companies. It will be seen that- thus not one-fifth of the frecal matter gets into the sewers. The 
consequence of all this is that the sewage of Paris is a very "weak" one. From analyses given 
me by M. Dutoit, Conducteur Principal at the works at Clichy, it contains only 2·95 grains of 
organic matter in solution in a gallon, as. compared with 4·83 grains in the average of En_glish 
Sewage given by the Rivers Purification Commissioners in their Report on the Mersey and Ribble 
Basins; and l ·94 grains of ammonia, as compared with 4·69; 0·36 grains of organic nitrogen, as 
compared with l ·54 grains; and 5·39 grains of chlorine, as compared with 7·46 in English sewage. 
This feeble dosage must always be remembered when considering the results of the. sewage treatment. 

There are two main outfalls of the Paris· sewage-one a-t Clichy, and the other at St. Ouen­
and it is all sent into the Seine without treatment, except the comparatively small quantity purified 
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by irrigation-filtration on the plain of Gennevilliers. This plain is a<lmirably adapted for the 
purpose, ~eing a flat h_augh of gravel and sand on three sides surrounded by the Seine, and standing 
about 13 to 15 feet above it. The whole soil is so permeable that the level of the river is practically 
the level of the subsoil water. The Clichy main outfall sewer brings down in ordinary weather 
about 80 million gallons of sewage a day, of which nearly 19 million gallons are pumped across 
the river to Gennevilliers. The Municipality of J>aris has there a small farm of about 15 acres on 
which it began irrigation, and showed such results that, when neighbouring proprieto_rs were offered 
sewage free of charge, they were not slack in taking advantage of it, so that to-day very nearly 
2000 acres are irrigated, over 30 miles of main conduits having been constructed to convey the 
sewage all over the plain. From the main conduit.s carrier. drains take the sewage on to the 
various properties, and on them it is distributed, so far as I saw, by open furrow drains about three 
or fom feet apart, and not all over the su,rface-and thus the edible parts of the vegetables grown 
do not come into actual contact with the sewage. The cultivation was almost exclusively that of 
orchards, vineyards, and market gardens, and the trees, vines, and vegetable crops looked in beautiful 
condition. The land requires no subsoil drainage, being all permeable enough to drain natura.Ily 
into the river; but there are cross drains from half to three-quarters of a mile apart, and 13 or 14 feet 
deep, that take off a little more than a quarter of the water that is put on the laud. The quantity 
that is put on every year is about ] 6,000 tons to the acre, equal to a rainfall of over 150 inches. 
The effluent water is beautifully bright, aud is used as drinking water by the people. A gentleman 
who was with me tasted it, and said that it was very slightly saliue. The analysis given me by M. 
Dutoit showed that the irrigation-filtration had ma<le the following changes in the water:-

The quantity of lime in solution in it was augmented from 13· 16 to 21 ·28 graius in a gallon. 
,, of sulphate of magnesia .. . ,, ,, 6-44 to 7·49 ,, 
,, of chlorine ..................... was diminished from 5·39 to 4·97 ,, 
,, of organic matter in solution ,, ,, 2·95 to 0·09 ,, 
,, of free arnmmouia............ ,, ,, l ·60 to 0·.00 ,, 
,, of albumenoid ammonia ... ,, ,, 0·34 to 0·00 ,, 
,, of nitric acid .................. was augmented from 0·36 to l ·435 ,, 

The augmentatiou in the quantities of lime aud magnesia are due to the character of the soil. 
The quantity of chlorine and nitric acid may accouut for the slightly saline taste of the water, the 
augmentation in the quantity of the nitric acid showing- the oxidising effect of the air and, perhaps, 
the nitrification of orgauic matter by tlie action of the germs contained in the sewage. The effect 
of the irrigation-filtration on the germs is shown by the analyses to have diminished their umuber 
from 13,800,000 in the cubic centimetre of the sewage to 1584 in the same quantity of effluent 
water. · 

There is a considerable population living· on the plain, aud the irrigation wodr has had no bad 
effect on their health; neither has the drinking of the effluent water. 'l'he works are considered to 
be so successful that Parliamentary powers have been granted to the Municipality to acquire a 
g-reatly iQcreased area of land further down the river v11,Iley ; and the intention is to ti-eat the whole 
of the sewage of Paris on the same system as at Gennevilliers, and to transform all privies into 
water-closets, and thus <lo away with the nuisances accompanying the collection of nig-htsoil in 
Paris and its treatment at Bondy and elsewhere. What the extent of the nuisance thus caused at 
present may he judged from the fact that 3000 tons of nightsoil have to be collected and treated 
every day. In connexion with the cost to the Municipality of Paris of one or other system of 
treatment of the sewage and faical matter, I have no materials upon :which to base an estimate; 
but it is well known that, in consequence of the irrrigation works, the value of land at Genne­
villiers has very greatly increased. 

80. At Adelaide the sewage is purified on a sewage farm of about 480 acres by either direct 
filtration through earth, or by irrigation-filtration. On arrival at the farm the outfall sewer 
discharges itself in a she<l where are fixed two consecutive iron grating·s acting as strainers, and 
which retain the larger floating matters brought down. The sewage then passes through one or 
other of two revolving screens made on the same principle as Baldwin Latham's machine, which I 
have already described (§ 76). These screens are worked by an hydraulic engine driven by the 
pressure derived from the waterworks mains. The material stopped by the gratings and screens is 
carted away and used on the farm. It amounts to ahout two loads a day, and the smell from it 
was very bad, as was also the smell generally pervading the shed. When irrigation is not going 
on the sewage is sent on to the filter-beds ; and there is a bye-wash also that can send the storm­
waters directly on to them without straining·. The filter-beds have an area of about 70,000 square 
yards. They are formed of a layer of eugine clinkers laid about six feet below the surface, and in 
which agricultural drains are laid about seven yards apart for taking off the filtered fiewage. The 
soil is filled up over these with ridges and furrows about three feet wide and two feet six inches 
deep, except the ridge over the drain-pipe, which is six feet wide. The sewage is conducted into 
these furrows, and has six feet of earth to pass through at least to reach the drain. 'l'he filtering 
capacity of the earth is said to be five gallons a day to each cubic yard, which is equal to about 
three quarters of a million gallons for the whole bed. No crops are now grown on the filter-bed 
ridges, but the silt deposited in the furrows is removed from time to time, stacked on the broader 
i·idges, and when partially dry sold to farmers at ten shillings a ton. The effluent filtered water 
is described as pretty clear and slightly yellow, and is carried off by a drain to· the general outfall. 
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The filter-beds were not in use at the time of my visit. I am indebted to Mr. Bayer, Sanitary 
Engineer to the Government of South Australia, for the following analysis, made by Mr. G. 
Goyder, jun., Government Analyst, of-the "Mixed Effiuent from pipes in Filter-beds caught before 
entering Effiuent Drain" on the 14th July, 1890 :-

Total solids ...................... . 241·70 parts in 100,000 
Ammonia, free and saline ..... . 

,, albumenoid ........ . 
Nitrogen as nitrates ........... . 
Chlorine .......................... . 

0·2138 
0·1206 
1·583 

52·50 

,. 
" 
" 
" 

Another sample of the effiuent taken from a different pipe on the same day did not differ much 
from the above. I have not been furnished with any analysis of the unfiltered sewage of Adelaide, 
but presume that it is similar in quality to that of ordinary English towns with water-closets. If 
so, the above analysis shows that, as far as organic impurities are concerned, the filters are effecting 
a very satisfactory purification,-more than nine-tenths of the ammonia being got rid of. The most 
remarkable feature is the large quantity of chlorine, which is probably washed out of the soil-the 
whole farm having probably been, at no very distant time in the past, a salt-marsh; but the 
analyses of the soil given me do not furnish the quantity of chlorine present. This is to be regretted, 
as the chlorine in the effiuent is about ten times the quantity usually present in fresh sewage. 

The soil taken out of the trenches, and sold as manure, contains :-
Insoluble silicate and sand . . . . . . . . . . . . . . . 61 ·80 per cent . 

. Organic matter and combined water ... 21·18 ,, 
Alumina . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 5·20 · ,, 
Moisture, 212° Fahrenheit............... 3·93 ,, 
Iron oxide.................................... 2·56 ,, 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2·23 ,, 
Phosphoric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·73 ,, 

with smaller quantities of potash, sulphuric acid, mag·nesia, and soda, in the order· named. The 
quantity of organic matter is probably eight or ten times g-reater than in the soil naturally. 

On the irrig·ation farm there are about 450 acres available, and this area is divided into large 
fields, The soil is chiefly sand, g-ravel, and light loam, with, according to the before-mentioned 
analyses made by Mr. Goyder of the upper six feet in depth of it, a mean of 81 ·33 per cent. of insoluble 
silicate and sand; 5·55 per cent. of iron oxide ; 4·70 per cent. of alumina; l ·28 per cent of lime ; 
wit.h abou~ 2¼ per cent. of 'water; and very small quantities of magnesia, potash, and soda, in the 
order named. As before-mentioned, no chlorine is given- as being present. 'l'here is probably over 
2 per cent. of organic matter and combined water. The sewage is taken on to the land in cement 
carriers, and distributed to the various fields in wooden (red deal) troughs, anc-1 then sent over the 
su:i;face in the usual way. Though said to be " broad " irrigation, it is not so in the sense understood 
by that description at Croydon, but is rather irrigation-filtration similar to that practised at 
Gennevilliers. There is no thorough-drainage of the land, but only a main outlet drain with one 
or two branches for the whole 450 acres of the farm. This drain is laid about five feet deep, and 
the soil is so permeable that it has reduced the level of the ground water all over the place to that 
depth from the surface. The maximum quantity of sewage applied to the land is 5000 tons a year 
to each acre, equal to a rainfall of nearly 50 inches. Though in winter most of the sewage is 
diverted from the farm to the filter-beds, in summer there is not enough for the farm, so part of the 
effiuent water has to be pumped over again to irrigate some portion of the land under crop. The 
principal crops grown are lucerne and mangolds, with prairie grass and cocksfoot for grazing 
purposes-a good business being done in taking in horses and cattle for grazing, each horse being 
charged for at four shillings a week. A good deal of ensilage is also made, and cattle, sheep, and 
pigs are fattened for sale. There ·used to be a: large business done in milk and dairy produce, but 
dairy farming had to be discontinuea in consequence of a popular outcry that it was disseminating 
disease. In the case of garden produce, care is taken to keep the sewage from actual contact with 
the plant above ground ; and ,with respect to fodder for cat,tle, the sewage is applied at an early 
stage in the growth, and the cut lucerne I examined had no smell of it. m _ 

The following is an analysis. of the effiuent and sub-soil water from the farm, according to a 
sample taken on the 14th July, 1890-being one of Mr. Goyder's analyses:-

'l'otal solids .. .. . ....... ... ...... ... .... ..... 201 ·60 in 100,000 
Ammonia, free and saline ............... 0·2914 ,, 

,, albumenoid .. . . . . . . . . . . . . . . . . • 0· 1092 ,, 
Nitrogen as nitrates- . . .. . . . . .. . . ... . . . ... l ·472 ,, 
Chlorine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70· 50 ,, 

This would make it appear, when compared with the analysis of the effiuent from the £lter­
beds, that the action of the filter-beds is quite as efficacious as that of irrigation-filtration. The 
quantity of .chlorine is again remarkable. . • 

The influence that irrigation with sewage is having upQn the soil of the farm is shewn by the 
following analyses taken in December, last year, which also shew that, as was to be expected, the 
influence is greatest at the surface, ~nd diminishes in descending :-

Irrigation. 
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Depth from surface at which soil was taken 2 feet 4 feet 6 feet 
Percentage of organic matter in soil ............... ... 4·69 2·78 2·35 

,, phosphoric acid ,, ............... ,. . O· 13 0·09 0·07 
,, sulphuric acid ,, . . . . . . . . . . . . . . . . . . 0· 15 0· ll 0·0 1 

It will be interesting to have from year to year further analyses of the soil from these depths, 
to see the progressive action of this influence. And if, as suggested, chlorine is being washed out 
of the soil, its dosage should also be given. 

The published accounts of the working of the farm for the year ending 30th June last show a 
loss of £583 on the year's transactions. Among the expenses is clui:rged a sum of £282 for rent 
of land. If instead of rent a low rate of interest had been charged on the cost -of acquisition and 
preparation of the land and the construction of the irrigating· works, the loss would have probably 
been about £800. 

·Treatment of Solid F(Bcal Matter separately. 
81. At Manchester, with a population of about 400,000 (the old city), the sewers deliver their 

contents-including the drainage-from over 20,000 water-closets-into the lrwell and its tributaries 
without any treatment. A scheme is prepared and is in course of fulfilment to· take the whole of 
the sewage some miles down the river, an<l there treat it with the sulphate of alumina or other 
chemical process and filtration, and it is proposed to transform all the privies into water-closets. In 
the meantime the contents of the existing privies have to be collected and dealt with. These 
include nearly 7000 old-fashioned privies with ashpits, and 69,000 movable pail closets, and from 
them about 175,000 loads of _nightsoil were collected last year. The greater part of this is sent to 
the Water-street works, and thence by railway to the Carrington Moss farm, or sold to farmers. 
The rest is taken to the Holt Town works, where about 300 tons are received every night. The 
pails are emptied into enclosed tanks, precautions being taken to prevent the smell of the operation 
from escaping into the open air. The pails are then washed, and the washings disinfected and pre­
cipitated by ferozone, and the mud therefrom dried. The nightsoil from the tanks is sent into the 
"concentrators"- steam-heated jackette<l cylinders_:._each holding a charge of two tons. Ten 
gallons of sulphuric acid are added to each charge to fix the ammonia. The whole is kept in 
motion by revolving machinery for five hours. At the end of this period the soil comes out in. the 
shape of a comparatively dry poudrette, dosing, 4 per cent. of ammonia and 8 per cent. of phosphoric 
acid-if necessary, dried blopd and phosphates being added to keep up the dosage. This manure is 
sold at £3 a ton, and nearly £19,000 worth of it was taken away .last year. The fumes from the 
drying manure are drawn out of the concentrators, washed in a tower with water sprays, and then 
burnt by being passed throug·h the fires of- the destructors that are also established at the Holt Town 
works. 

At the Carrington Moss farm, of the 1093 acres belonging· to the city, about one-half is let, 
and the other half kept in hand for disposal of the nightsoil-344 acres of it being already 
reclaimed and farmed. Last year over 42,000 tons of nightsoil were received by railway. There 
is a special siding for this traffic, to whieh a narrow-guage line runs from the farm, and at which the 
railway trucks are discharged into the smaller waggons running on the farm line. Twopence a ton 
is paid for this discharging service. 

In its natural state Carrington Moss is a peat bog with about 16 feet in depth of peat, so soft 
that after the thin crust of heather that must be removed to cultivate the ground is taken off 
it is impossible to take horses upon it for some years. It is deeply drained, and then light move­
able rails with temporary junctions are placed leading from the farm railways across the land to be 
manured. For the first time of manuring a top-dressing of 300 tons to the acre is put on, and 
every two years thereafter another top-dressing is applied in continually diminishing quantities. 
The first and some of the subsequent dressings have to be dug in by spade husbandry, and, as may 
well be imagined, the spreading out and digging in of a coating of about 2¼ inches thick of night­
soil over great surfaces is an operation attended with no very pleasant odours. Nightsoil is utilised 
even for road-making; all the farm roads are made with it mixed with ashes, and, when once set, 
their surfaces are hard and durable. Of the 344 acres cultivated last year, 86 were old cultivated 
moss, 116 had been twice cropped, and 142 once cropped. The average yield to the acre was­
of oats, 50 bushels of 45 lbs. and 2 tons bf straw; of hay, 3 tons; of swedes, 36! tons; and of 
potatoes, 9 tons. 

The total yearly expenditure of the "Nightsoil Department" at Water-street and Holt 'rown, 
and at the Carrington Estate, for the year ending 31st March, 1890, was £134,798; and the total 
receipts were £72,758, leaving a balance of £62,()40 to be provided for out of the rates-a sum 
that would require a rate of 6¼d. in the pound to raise. It may be noted that the Authorities make 
the "sanitary pails" at the Holt Town Works, and that one-sixth of them have to be renewed, and 
one-third of them repaired, every year. The pails are made of. steel and galvanised after being 
made, and weigh 25Vbs. each, and cost nearly·4s. 4d. each. The air-tight covers weigh 16~lbs. each, 
and cost 4s. lOid. each-2s. ld. of tp.is being fqr the india-rubber caulking. One cover serves for 
five or six pails. Mr. Whiley, the Superintendent of this department, estimates that if all the 
privies and pail closets in the city were transformed into water-closets at a cost of £4 1,5s. each, and 
the cost of such transformation, and of the water required to supply the closets, charged to the rates, 
together with provision for the gradual extinction of the cost of transformation, the amou!lt so 
chargeable to the rates would be less than half that of the deficit of £62,000 now charged as the 
net cost of the pail system. 
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82. _The sewage collection system of "\,Yarrington (5:3,000 inhabitants) has already been Warrington. 

described in connexion with the use of Shone's ejectors. The number of pails in use is 7500. Pails. 

They are made out of petroleum casks, each cask being· cut into two, and re-made to a smaller size 
than a half-cask, with new hoops and fittings, at a total cost of 3s, 4d. a pail. To each five or six 
pails there is an air-tig·ht lid that costs I ls: complete. They are collected by day, and at least once 
a week, but in some special cases oftener. The professedly air-tight character of the covers not­
withstanding, there are still complaints made of smell escaping· from the "conservancy carts." No 
ashes or dry earth are allowed to be put into the pails. At the depot in the town they are emptied, 
washed, and sprinkled within with carbolic powder in sufficient quantity to cover the surfaces. 

The emptying a,ud washing of the pails is done in an inner shed within the large shed of the 
depot. This inner sped is enclosed on two sides and open on the other two, and is covered ove1· with 
an inverted hopper-shaped roof, from the top of which a fan, driven by a g·as-eng-ine, draws the air 
and forces it iritu the chimney shaft of the works, which is 120 feet high. This arrangement does 
not. obviate all offensive smell. In the tank in which the night-soil is emptied is a sort of" dolly," 
worked mechanically, for breaking up the pape1·, &c. From this tank it passes into another covered 
one, where it is kept for a day before being sent as previously described by a Shane's ejector through 

, a six-inch pipe to the Longford works, more than a mile a.way. 
Longford is a little outside Warrington, and the ejector main delivers the nightsoil into raised Longfoi•tlworlrn. 

covered tanks, whence it passes by ·gravitation into the condensers, 90lbs. of sulphuric acid being 
added to each thousand gallons of nightsoil. The condensers are steam cylinders with tubes through 
them, through which.tubes the soil passes, and is therein partly dried, the vapour from the drying· 
being drawn oft and condensed, and the condensed water discharg·ed as innocuous. From the 
condensers the soil passes into vacuum drying-pans, where it is further dessicated, and is then 
stacked for sale as manure. Some of the manure is still further dried, g-round into powder, and 
sold in sacks at £6 5s. a ton. The whole process is accompanied with offensive smells. At these 
works about 144 tons of soil are treated, and 13 tons of manure produced, every week. 'l'he total 
sales of manure last year were over £1500. The cost of the system cannot well be ascertained, as 
proceedings connected with the scavenging department are also carried 011 at the depots and works, 
but probably the yearly expenditure, apart from interest and sinking fund on cost of works, is ab_out 
£3500, and the receipts about £] 780., 

83. Rochdale, the town where Alderman Taylor, whom I had the pleasure of seeing, originated Rochdale. 

his celebrated" Pail system," has a population of 71,500. There. are in the town about 400 water-
closets and 12,600 pail-closets. There is a sewage farm to treat the contents of the sewers, but l 
did not see it at work, as the sewag·e was being diverted in order to effect repairs to the outfall sewer. 

· The farm and works thereupon have cost £38,000. The Axpense of working· it last year, exclusive 
of rent or interest and sinking fund on the above amount, was £1090, and the receipts £465, so 
that the farm is worked at a great loss. 

The works for treating the contents of the pails are situated within half a mile of the centre of Mnnnreworks. 

the town. The pails, which are similar to those in use at 'VVaningto11, but with different covers, are 
collected once a week and removed in specially designed vans, each holding 24 pails. Each pail 
thus removed is replaced at the same time by a cleansed one, having in it a small quantity of 
deod9rant. The town is divided into six districts radiating round the works, and one of them is 
dealt with every day of. the week. Every privy in the town is numbered, and the carters are · 
furnished with "van lists" shewing the street' or streets to be visited on each round, the number of 
each house to' be called at, and the number of each pail to be collected. These are all printed 
beforehand, the districts being subdivided into groups of houses sufficient in number to provide a 
load for the van. 'l'he weekly emptying of every pail is thus secured. Nearly 9000 tons of excreta 
were thus collected last year. The removal is still accompanied by offensive smells in the streets. 
On arriving· at the works, the vans, afte1; being weigheu, are taken into a shed, the doors of which 
are kept closed as much as possible. The pails, on removal from the vans, are raised by a hydraulic 
lift to a higher floor, where they are emptied into tanks and then returned to the lower floor to be 
washed and deodorized ; the vans also being served so after evP-ry journey. 

The excreta in the tanks is mixed with sulphuric acid, in the proportion of 24 lbs. of acid to the 
ton, to fix the ammonia. It is then run into the narrower end of one of Haresceugh's patent 
revolving cylinders. These are 12 feet long and not truly cylindrical, the diameter varying from 
6 feet at the narrower end to 6 feet 6 inches at the wider. They revolve each one on four friction 
rollers. Through these cylinders all the smoke and hot air from specially constructed furnaces pass, 
after having heated the boilers which provide the steam for the engines that make the cylinders 
revolve and do the other mechanical work of the establishment. The revolution of the cylinders 
agitates the excreta, and so exposes fresh surfaces to the hot air blowing through them. The charge 
of a cylinder is three and a-half tons; and in about 11½ hours this is reduced to nearly five and 
a-half hundredweights of a material very like hard clay. This is taken out of the cylinders and 
further dried on a floor formed of iron plates, under which passes the hot air that has been blown 
through the cylinders. The hot air charged with the moisture derived from the excreta in the 
cylinders is then passed through condensers to remove this moisture, after which it is blown through 
a special furnace, from which it passes up the main chimney shaft, which is 250 feet high. ' 

'l'he manure, when dried to 10 or 12 per cent. of moisture, is taken from the drying- flours and 
ground in a pug-mill, and then sold in sacks. It is certainly a valuable manure, containing, according 
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to an analysis made in 1884 by Dr. Voelcker and confirmed by subsequent analyses, about 7 per 
cent. of nitrogen, chiefly in the form of ammonia ; l ·62 per cent. of soluble and 2·29 per cent. of 
insoluble phosphoric acid ; and 2·96 per cent. of potash. This, at the usual valuation, would i:nake 
the manure worth £7 6s. a ton, and it is sold for £6. 

As in the accounts of the collection of the refuse the expenses in connexion with nightsoil and 
ashes are taken together, it is impossible to exactly fix the cost of the process of making the manure. 
But if half the cost of collection be referred to the nightsoil, its collection would cost £3644; the 
cost of manufacture is £3721, making the total yearly cost £7365. . The sales of manure produced 
£3040 last year, leaving· the total net cost £4323, which had to be provided out of the rates, being 
equal to a rate of nearly 4½d. in the pound. · 

Puri:ficatio,n by· Electrolysis. 

84. I had not any opportunity of seeing Mr. _Webster's process of purifying sewage by electric 
action actually at work. lt has been experimented with on a large scale at the Crossness outfall of 
the London sewers. The process is based upon the oxidation of the organic matter in the sewage 
by the electric current acting on iron plates placed in the shoots leading from the sewage to the 
settling~tanks, and so arrang·ed that all the sewage comes into contact with the plates. The 
quantity of sewage operated on in each experiment was about 20,000 gallons, and subsequently, 
according to Professor Threlfall, of Sydney, 1,000,000 gallons a day. According· to Sir H. 
Roscoe's analysis the effiuent from the settling-tanks has lost from 57 to 87 per cent. of the 
albumenoid ammonia .contained in the sewage-an amount of purification that is surpassed by the 
Ferozone process as practised in bulk at Acton and Southampton. The inventor calculates that the 
coi;:t of a complete plant, with engines in duplicate, for treating 1,000,000 gallons a day, would be from 
£6000 to £7000, and the daily expenses 12 cwt. coal and the wages of four men. This does not 
include the cost of getting rid of the sludge. 'rhe above figures would represent, on the same 
calculation with respect to the capital as that hereinbefore taken for t::iouthhampton, a yearly outlay 
of £1320, being more than double that expended° at that town for the same work. There'fore, as far 
as my present knowledge g9es, I should not recommend the adoption of purification by electrolysis 
in th~ present state of the development of the system. 

I take it, as far as suspended matters in the sewage are concerned, that they are deposited in 
the tanks by the precipitation and precipitating action of the iron dissolved from the el.ectrodes, and 
that this iron also gives off oxygen to the organic matter in solution with which it comes in contact. 
The salts of iron in the ferozone have just the same action, and, for a given quantity of effect, pro­
duce it at it far less cost. 

COLLECTION AND D1sPOSAL OF TowN AND HousE REFUSE. 
85. Almost, if not quite, as important as the collection and disposal of sewage is the collection 

and disposal of the street, yard; and house refuse of towns. -Unless the proper performance of the 
former be supplemented by the proper performance of the latter, the 'sanitation of a town is, at least, 
partially neglected ; and during this visit to England I have been more than· ever struck by the fact 
that the places where sanitary work has had the greatest influence in diminishing the occurrence of, 
and mortality from, preventable diseases are the cities where most attention is paid to the regular 
carrying out of the scavenging service, not only in the public streets but also in privat_e yards. 

SCAVENGING. 
86. A past-master in sanitary science and work, Sir R. Rawlinson, at the annual meeting of 

the Association of Municipal and Sanitary Engineers, held at Stratford-on-Avon in 1885, said:-
" There is one thing I wish to say to the governing people of Stratford, and that is that the foundation 

of all sanitary science is scavenging ; and if I were asked what is the most important feature of all sanitary 
science, I would again repeat-scavenging. Your sewers, your drains, your water supply, are all secondary 
considerations if scavenging is neglected. There should be no private vested interests in effete matter, as it 
should be removed by public scavengers from the premises of every individual, every manufactory, and 
every other place at the cost of the general body, and the cost should be paid out of the general district rate. 
I say this most earnestly and most advisedly. It is being contended against by some Local Boards, the 
members of which say that they do not see why they should cleanse private establishments. But I know 
why this should be done: it is because if you leave it to private individuals it becomes the source of serious 
evil. And I say, as a last word to the people here, mature your scavenging arrangements and make them 
perfect; do not let them to any contractor . . . . The most economical way is for the Corporation or 
Local Board to do the work themselves under their own management." 

This is what is n~w .being done by nearly every sanitary authority. 
At Manchester the principal streets are swept daily and .others twice or three times a week,, 

chiefly by machines, which co_mmence work at midnight, and will do about 30,000 square yards a 
day. The men who are employed at hand-sweeping begin to work at two o'clock in the morning, 
and sweep about 3000 square yards a day. There is a " swilling gang " also constantly employed 
in the court-yards. All the courts I saw were paved, but some of them in .Ancoats were in a bad 
and dirty condition. There is also a special gang for cleansing street gullies. Some part of the 
street sweepings is sold to the farmers, but the greater part is taken to " tips " on lands purchased 
for the purpose, and which require filling up; but in wet weather the mud is left to drain in depot­
yards in the city, and, when dry, removed to the." tips." The markets and slaughter-yards are 
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cleansed daily, and, in a large city like Manchester, enough garbage of different sorts is gathered to 
make it worth· while to specially treat them separately for the extraction of fish oil, animal fat oil, 
&c., the residue being used to enrich the manure made as before described. 

At Liverpool the system of scavenging is yet more complete than at Manchester, the court­
yards and passages being all regularly swept. Of the street sweepings some 3000 tons are used as 
binding· on newly macadamized roads. 24,000 tons (including· garbag·e from markets) are sold as 
manure, and 120,000 tons sent out to sea. Refuse was first sent to sea in 1880 in consequence of 
the gTowing difficulty to otherwise deal with it. A steani. hopper barge was built capable of carrying· 
380 cubic yards of refuse, and in 1884 another was added. Probably a third will be required, not­
withstanding that destructors for refuse will also be used. These hopper barges take the refuse 
outside the bar of the Mersey, where, at 22 miles from the landing stage, there are 117,000 acres with 
a minimum depth of 90 feet, an area on which it will take about 30 years for. the present yearly 
quantity of about 160,000 tons (including house refuse) sent out, to make a difference of one inch 
in the depth. About seven per cent. of the street watering in Liverpool is done with sea water. 

At Glasgow also the system is very complete, arid comprises the cleansing of all common court­
yards. The sweeping machine service begins at half-past ten o'clock P.M., and continue·s all night. 
The street sweepings are treated with the house refuse, and what are not sold as manure are used 
for raising and reclaiming the peat moss farm belonging to the city. There are, in the principal 
streets, bins fixed about 40 yards apart, for the reception of the manure gathered by boys from 
the roadways during· the day. -These are low inconspicuous boxes, very unlike the pillar boxes used 
in London for the same purpose, which are apt to be mistaken for street post office boxes. . 

At Southampton all the street sweepings, except the part that is required for binding for newly 
macadamized roads, is used as a drying and absorbing material to be mixed with the sludge from 
the sewage tanks, consequently its disposal not onlv costs nothing, but actually brings in a small 
return to help in paying the cost of collection. • 

. At Paris, in ordinary times, the street sweepings are not carted from the streets, but swept into 
the gutters, whence they are flushed into the sewers, with the consequence, before described, of 
having ·special arrangements to clean the sand and gravel out of the sewers again. 

' House Refuse. 
87. In London the greater part of the house _refuse is collected by the contractors for scavenging·, London. 

and treated in the dust-yards together with the street sweepings ; the treatment consisting chiefly 
in screening out the breeze and ashes, which are sold to brickmakers, and in making a compost of 
the residue, which is sold as manure. These processes create considerable nuisances in the neigh­
bourhoods where they are carried on, and are the cause of many complaints. This has led to the 
introduction at Whitechapel, at Letts's vVharf, where the refuse of the city is dealt with, and at 
Chelsea where that part of Westminster and Kensington is treated, of means to get ri<l of part at 
least of the nuisance by the action of fire._ 

88. At Letts's Wharf there is a destructor of ten cells which burns the paper and dry rubbish Destructors. 
collected from the shops and warehouses, and the refuse material from the houses after the ashes, 
cinders, and anything· else worth picking out, have been sorted out by the women employed for the 
purpose. • 

As there will be frequent occasion to refer to destructors in this part of my Report, and as 
those patented by Mr. Fryer, of the firm of Manlove, Alliott, and Fryer, of Nottingham, will be the 
kind meant unless otherwise specified, the following account of them will assist in understanding 
their action. The illustration given of it is copied from Mr. Codrington's Report to the Local 
Government Board, dated December, 1887. Since that date various improvements have been 
made, but the general principle is the same. There is'a group of furnaces, called cells, marked b, 
each about 9 feet, by 5 feet, by 3 feet 6 inches in heig·ht to the crown of the fire-brick arch. It will 
be noticed that the furnace has a considerable slope downwards from the back to the front. The 
fire-bars are 5 ·feet in length, and behind them is a fire-brick hearth 4 feet in length. Behind the 
hearth a wall, the end of which is visible on Section A B, divides the flue trom the refuse feeding 
place, the flue f going downwards into the main flue c, and the feeding-place sloping up to the 
opening·, a, for the admission of the refuse. The main flue under the hearth is now made larger 
than shewn to act as a dust chamber. Over some of the furnaces there is placed another and larger 
opening e, qv_er the hottest part of the fire, for the admission of condemned meat, infected 
mattrasses, and other large objects. The fu1·nace doors are the full width of the cell, and are 
hung on hinges to open upwards, and have balance weights. Every part exposed to fire is either of 
irori or fire-brick, and the whole structure is tied together with iron rods and stays. The cells are 
usually placed back to back with one feeding door a to each pair. A group of four cells measures 
about 14 feet by 24 feet, and a group of six, 21 feet by 24 feet, and so on proportionately. They 
are ·usually built with a road on an inclined plane so that the refuse carts may be tipped on the top, 
close to the feeding doors; but at Letts's Wharf a lift has to be used to raise the shop refuse, and 
the house refuse is carried np in buckets by men. The feed-openings are kept filled with refuse 
which slides forward on the sloping hearth, and is partially dried by the heat given out by the fire 
below and reverberated by the furnace arch. It is helped forward by pushing from above or raking 
from below till it reaches the fire-grate, where it burns until only a hard clinker is left, which is 
raked out at given intervals through the furnace door. The hot gases, or a portion of them, are 



52 
usually utilized by being carried through a multitubular.· boiler to produce the steam necessary to 
work the machinery of ,the establishment. ,. They are then sent up a high shaft; a· dust chamber 
being· built to prevent noxious dust being also carried up, as it would cause a nuisance by falling 
round the works. A great inconvenience was also found to be caused by the draught of the chimney 
stack carrying up burnt paper which fell in quantities all round the wharf. This is now stopped by 
a grating. 

The clinker is removed every two hou_rs. It is loosened from the fire-bars and lifted over the 
burning· cinders with suitable tools, and raked out of the fire with any other part of the completely 
burnt refuse. The fire is then again spread evenly over the g-rate, and dry refuse raked forward 
from the back sufficient to cover the glead with a thickness of about four inches. ·when the refuse 
is wet, less is· put on; and if too much is ever put on the fire will become dead and black. Thin 
layers are put on at intervals of twenty minutes, but the· fire is left undisturbed for the last half-hour 
before clinkering. The art of firing is to keep the bars evenly covered with . a clear bright fire 
about nine inches thick. There should. be enough refuse kept over the feed-door to prevent the 
admission of cold air, and always enough on the back hearth ready to be raked forward for burning. 

The Letts's ,vharf and Whitechapel destructors burn from 31 to 32 tons of refuse a week 
in each cell. The temperature in the dust-chamber at Whitechapel ranges from 410° to 540° 
Fahrenheit-amply sufficient to destroy all germs from the refuse. At Letts's Wharf no use is made 
of the c)inkers. 

Chelsea. 89. At the Chelsea Works more is done_ with the refuse. They are situated at the Salopiau 
Wharf, and belong to the Refuse Disposal Company, who are working Messrs. Stanley and 
Russell's patented process, the object of which is to save and utilize as much of the refuse as 
possible, and that by means which get r_id of the insanitary part of the arrangements usually made 
to deal with the material,-the men, women, and boys employed -being protected from the dust 
and dirt of the ordinary scavenger's yard. By an ingeniously mounted set of three large cylinder 
screens with progressively smaller meshes, and by the rentrifugal action of a large turntable, all the 
component parts of the refuse are either automatically separated from each other, or are brnught in 
front of boys who can pick out what is wanted ; and, at· a particular point in the process, the 
paper-of which the1·e are large quantities-is blown by a powerful draught into a receptacle where 
it is disinfected by heat." The general divisions of the separated materials are paper, rags, bags, &c., 
saved for paper-makiug; straw, boxes, sticks, coal, and cinders, for heating purposes; tin and iron, 
sold for scrap; bones, whole bottles, broken gfass, sold to manufacturers; stones, vegetable refuse, 
animal refuse, rubbish, broken crockery, &c., ground ·under edg·e-runners and sold as manure; and 
breeze, &c., sent to the brick-yards. The fuel found is sufficient to raise steam for all the machinery, 
including that for paper-making, and that for working the dynamos for the electric lighting of the 
establishment; and some is mixed with breeze, tar, &c. for making artificial fuel; which fetches a 
good price. 'l'he greatest novelty in the Chelsea establishment is the paper-making,-all the paper­
making materials found in the refuse being pulped in three beaters, and then made into brown 
casing-paper. _ 

'l'he Company has expended' about £16,000 on the works. They give evidence, in parts, of 
their experimental character, and, should the same system be carrried out elsewhere, no doubt a 
better installation would produce even better results than those obtained at Chelsea. I am not in a 
position to speak of these re_sults financially, but, from a sanitary point of view, they show a great 

\ advance on the old methods of refuse treatment. 

Southampton. 90. At Southampton the house refuse is collected by the 'town scavengers and is all destroyed 
in the destructors. I was much struck with the heating power of these destmctors, as the great 
bulk of the fuel supplied to them seemed so little calculated to give out any heat. As it was the 
middle of summer a great portion of the ash-bin contents ·seemed to be fresh vegetable matter­
such as cabbage-leaves and stalks, pea and bean pods, and fruit and potato paring·s-with, especially 
as regards the bins from the poorer class of houses, but little intermixture of dry ashes ; and yet the 
heating power developed was very great, as 25 tons of the refuse are sufficient to supply the day's 

·requirement of steam. About 60 loads of house refuse are collected daily in tumbril carts, which, 
going up an inclined plane, deliver it on the top of the destructor. (See plan at page 39.) 'l'his 
has six cells, and the products of combustion pass through a 30 horse-power multitubular boiler in the 
main flue to a brick chimney-shaft 160 feet high. There is also a bye-pass, in which a smaller boiler 
is placed, to enable the work to be continued during repairs. There is a great draught in the chimney, 
but no obnoxious fumes have been noticed. There is 110 dust chamber. The steam generated is 
used to drive a pair ofeng-ines of 31 ·5 indicated horse-power for compressing the air for the Shone's 
ajectors already referred to, and also working the dynamos that now furnish the electric lighting of 
the works, and are intended to light the municipal building·s, &c., the dynamos being sufficiently 
powerful to feed lamps of 30,000 candle power, There is also a six horse-power mach_ine for 
manure mixing, and the machines for chaff-cutting, &c., and clinker-grinding. 

The clinkers amount to from 15 to 20 per cent. of the refuse burnt. They are ground and 
used to make mortar when required for building· purposes, and, at other times, concrete or artificial 
stone, four parts of ground clinker being· used to one of Portland cem1=mt. I saw steps of this 
artificial stone that had been some years in use, and had still sharp unworn arrises. .The principal 
use made for it is for paving-flags for footpaths. I saw a street of which one footpath was pave_d 



53 

with these at about a third of the cost-of the pavement on the other side, which was of Swanage 
stone. Both had been laid down togetlier, some years ago, to test their relative durability. 'The 
artificial stone was wearing as well as the other, and had the additional advantage of not becoming 
"greasy" in damp weather. 

91. At Birmingham there are three stations in different parts of the city to which the house Birmingham. 

and other refuse is taken, and at which there are destructors and boilers having 37 cells and-furnaces. 
I visited the principal station in Montague-street. Here the contents of the ash-bins are carried by 
an· elevator into a revolving screen, which separates the fine ashes and dust, which a.re used to mix 
with nightsoil, as before described. The more offensive part of the residue is burned in· destructors 
designed by Mr. Pearce, of Bradford. Each of these is 7 fi:. 4 in. by 5 ft. 4 in., and 3 ft. high in 
the middle to the crown of the arch. The whole of the bottom is occupied by fire-bars, which slope 
upwards from the fire-door about nine inches in their lengl.h. The whole of the back is occupied by 
a pigeon-holed fire-brick· wall, which gets red-hot, and so presents a large heated smfaC'e to the 
vapours arising from the combustion of the refuse, which have to pass through the pigeon-h?les on 
their way to the chimney. Behind this wall is a dust chamber 1 ft. 6 in. wide, through wluch the 
vapours also pass; This chamber goes to the bottom of the ash-pit tinder the fire-bars, from whieh 
it is separated by a dry wall, removable when the dust is cleared out. An opening with a da~per 
leads from the chamber to the flue, which, in turn, communicates with a chimney stack 260 feet lug~, 
which also serves for the boilers. The fu'mes from the nightsoil dryers, mentioned in ~ 77 of this 
Repo!'t, are 'taken by pipes into these furnaces. The furnaces are fed with refuse someti1nes by the 
fire-door, but principally by a feed-door on the top, like those of Fryer's destmctors, and the firing· 
and clinkering is done in the same way. Not much use seemed to be made of the clinkers, except 
for road pitching. · 

But by far the greater part of the screened refuse is burnt in the furnaces of eleven multitubular 
boilers, which generate the steam. for driving· part of the machinery of the establishment and for 
heating· the uightsoil dryers above referred to. These furnacys are fitted with patent lifting and 
moving self-clinkering fire-bars, to prevent the clinkers forming in large cakes and to keep the air­
spaces clear. The play of these bars can be regulated to suit the condition of the ref'.use_, or it can 
be! stopped entirely, and this stoppage is, I believe, the usual state of affairs. But, when m use, the 
effect is to work the clinker to the bac;k, whe1·e it falls over the end of the fire-grate into the ash-pit. 

92. At Manchester the best of the screened refuse is burnt in Lancashire boil~r furnaces, and Manchester. 

the worst in destructors. These are very simple in construction, being arranged in groups of four, 
back to back, each being 8 ft. 6 in. by 4 ft. 3 in. by 6 ft. 3 in. in height. The fire-bars slope upwards 
1 in 6 from the fire-door, and are 5 feet long, the rest ot the bottom being occupied by a hearth 
separated hy a low wall from a descending flue leading to the chimney. The refuse is fed into an 
opening over the middle of the furnace without any previous drying. Great care is taken to ensure 
regularity in the feeding and clinkering, so that the majority of the fires of each group may always 
be burning": well,. and so secure a sufficiently high temperature in the common flue to destroy the 
fumes coming· from any newly charged cell. The clinkering is done every hour and a half. Each 
cell burns about 28½ tons a week, and produces a large quantity of clinkBr, most of which is ground 
and used for mortar-making, more than 6600 tons of mortar having been made last year. The 
fine dust from the flues is mixed with carbolic acid and made into disinfecting powder. . 

Mr. Codrington reports that the average temperature of these furnaces was found to be 625° 
Fahrenheit. Now, by excluding air as much as possible from the furnaces and keeping up the 
combustion of the aqueous vapour from the concentrators described in ~ 81 of this Report, not only 
are the noxious fumes of the vapour destroyed, but the temperature in the furnaces raised to 1200° 
or 1500° Fahrenheit. When this aqueous vapour is not available it is replaced by a steam-jet. The 
heat is utilized to raise steam for engines and for heating the a~ove-rnentioned concentrators. 

93. At Ealing the dust-bin refuse is partly mixed with the sewage sludge, as before described in Ealing. 

~ 73 of this Report, and partly burned in a destructor of four cells, in the manner mentioned. The 
cremator alluded to in the description cited has a :fire~grate 6 ft. 6 in. long by 4 ft. wide in a furnace 
with a fire-brick reverberatory arch, having projecting rings of fire-brick, which deflect the gases 

. coming from the destructor cells and force them down on the surface of a coke fire, which is always 
kept with a clear glead. A heat, said to vary from 1000° to 1500° Fahrenheit, is always kept up. 
There is an arrangemei;it of air-holes to control the admission of air to the cremator, and also to the 
fl1,1es bringing the gases, so as to give enough to secure their combustion. The heat from the 
cremator, as well as from the destructor, is utilized for steam production. The use of the cremator 
has put an end to all the local complaints of nuisances arising from the smoke of the destructor. 

94. At Warrington the house refuse is burned in the cells of a Fryer's destructor fitted with warnngt011. 

Perrett's patent furnace, the fire-bars being very deep, very close together, and the lower edge kept 
immersed in water. By this arrangement thev are kept cool, ·their dm·ability prolonged, their 
ociginal shape preserved, and the width of the air spaces between the bars kept constant. The low 
temperature at which the bars are kept prevents the clinkers from adhering. Air at a low pressure 
is admitted above the surface of the water. The heat is ,used to produce steam in three multitubular 
boilers for the drying processes described above in ~ 82. Large quantities of clinkers are produced 
and used for road-making, conci·ete, &c. 
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95. Glasgow is divided for refuse collecting purposes into seven districts, and each district into 
six subdivisions, each subdivision being attended to once a week, except those-in the central division, 
which are attended to twice a week. 'l'he ash-pits are emptied by night, and the dry shop and 
warehouse rubbish collected by day. The whole of the matters collected are sent to one or other of 
three stations called "Despatch Works." The last constructed of these I was taken over. 
Advantage is taken of the conformation of the g-rotind to allow the carts bringing the refuse to 
deliver it on what is virtually the spcond floor of the sheds, the first floor being· occupied by the 
machinery, and the ground flool' with the furnaces and railway lines. 'l'he carts are weighed on 
entrance and then tipped on the upper floor, traps through which deliver. the refuse upon revoh·iri.g· 
screens, which are slightly conical, and which deliver wl,at will not pass the screen meshes on to an 
endless travelling band, from which one boy picks out the straw and vegetable refuse g·enerally, 
which he drops down a shoot into a railway waggon placed below to receive them. Another picks 
out old iron, tin ;-and ·so forth. What is not worth while picking· out is carried on and droppe<l at 
the feeding·-doors of the destructor cells, the clinkers from ,,·hich are used for road-making, &c. 'l'he 
screenings from the larger meshed screen are principally cinders, and am carried by another endless 
web to the boiler furnaces, of which they fnmish the only fuel used. The set·eenings from the fine 
meshed screens are in like manner carried to the mixing· tapks, where the nightsoil of tl~e remaining 
privies in the city is treated and then sold to farmers as manure. The foul air from these mixing 
tanks is drawn out by a fan and forced through special flues opening under the fire-bars of the 
destructor furnaces The chimney shaft is 240 feet high, and there are dust-flues, grating·s to stop 
burnt paper, &c. The total refu~e, including street sweeping-s, last year amounted to about 780 tons 
a day, or 244,000 tons a year, of which about 140,000 were sold after treatment to farmers, and the 
rest disposed of as "unsaleable refuse" or burnt . . 

HousE SANITATION : DRAINAGE. 

96. Of late years more and ·more attention has been paid to the means of rendering every house 
taken by itself as infection-proof as possible, whatever may be the state ·and condition of the general 
system of sewerage with which it is connected. One of the chief means devised to this end is the 
ventilated disconnecting chamber. 'l'his is a small inspection chamber, usually about three feet 
long by about two feet wide, built in brick on the line of.the drain leading to the common sewer at 
a point at or below that at which the last of the branch drains from the house joins it. The 
accompanying drawing·, taken from a full-sized model in the-Parkes Museum, of House Drainage 
arrangements, as elaborated by Professor Corfield and lVIr. Rogers Field, shews the usual manner of 
construction of this chamber and other features connected with drains. 'l'he main house-drain is 
marked BB (in the ruodel it is a ~ix-inch drain), and on it there is an int~rception trap AA on a 
junction pipe, the upper arm of which has an inspection pipe lA, closed with a Stanford-jointed· 
stopper, which, when taken out, permits the inspection of the six-inch drain and the removal of any 
obstacle sticking in it beyond the interception trap. The chamber Y is lined with white glazed 
bricks, and the drains running through it are made of half pipes only, so that the drainage is 
visible. The chamber is covered with a movable air-tight iron door. It is ventilated by a four-inch 
pipe CC leading· to an air inlet DD, which is made in any convenient position in an adjoining wall, 
an,d the entrance grating to which is also guarded with a lig-ht mica valve to prevent the exit of air. 
This ventilating pipe forms the short arm of a ventilating syphon. In the chamber the branch drain 
from the trapped g·ully X joins the main house drain N, the junction being· also in half pipes. The 
gully X receives the down waste pipe W from the bath, which pipe is continued upwards as a 
ventilator, the waste being fixed to the bath with the screw plug V, having· under it a lead trap U 
with a clearing-sc1·ew. The gully also receives the waste from the lavatory through the pipes S, R, 
and the hopper Q, and also a rain-water pipe 'I'. The main· house drain N is continued to receive 
the water-closet soil-pipe C, the junction between the lead and earthenware pipe being made with a 
metal thimble L with a cement joint M on one end an.d a solder joint J on the other. The soil-pipe 
is continued upwards by the same sized pipe A, which becomes the longer arm of the ventilating 
syphon and is connected with C by the astrag·al joint H. The branch soil-pipes E have two-inch 
autisyphonage air-pipes B and D, with a brass ferrule K to join the lead to the earthenware trap F 
and a solder joint to connect with the lead trap G. Parts of the drain O are bedded on concrete, 
and parts P are embedded in it, to sliew the practice in bad ground and under houses. 

The illustration on page 53 shews the arrangement of an intercepting· chamber· as con­
structed by Messrs. Broad and Co. of Paddington, with their white enamelled channel-blocks or 
balfpipes, junctions, and bends. • Of course, any number of junctions coming in at any angle can be 
arranged for ; and it will always be found advantageous to make the intercepting chamber, if 
possible, the point of union of all the drains of a dwelling-house . 

. 97. There is .sorrie divergence of practice as regards the size of pipes allowed for house-drains; 
the authorities of Birmingham and other places fixing four inches in diameter as the minimum, and 
many others six inches as the minimum, if there be water-closets. I know of no instance in 
England where the maximum diameter is also fixed, but in Paris both maximum and minimum are 
regulated, being 6½ inches and 3! inches. In Paris also the minimum gradient of 1 in 33 is fixed, 
with a proviso that the administration will, if necessary, allow less inclination, but on the condition 
that there is provided special means of periodical flushing. 
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98. Nearly all sanitary authorities discourage the practice of laying· drains' below house-floors, 
the usual bye-law providing· that the builder "shall not lay any such drain· ~o as to pass under any 
building except where any other mode of construction may be impracticable, apd in that. case he 
shall cause such drain to be laid in the ground so that there 1'hall he a cli~tance equal at the least to 
the full dianieter of the drain between its top at its highest point and the surface of the g·rnund under 
such building. He shall also cause such drain to be laid in a straight linA for the who-Je distance 
under such building, and shall cause the drain to be completely embedded in and covel'ed with good 
and solid concrete at least F:ix inches thick all round. He shall also came adequate means of 
ventilation to be provided in connexion with such drain at each encl ~it such portion thernof as is 
beneath such building.'-' The accompanying pla·n shows the method adopted by Mr. Wike, the 
borough engineer at Sheffield, for effecting this ventilation, and at the same time making an 
arrangement to act as an intercepting chamber. 

99. Every sanitary authority requires, by' bye-law, that every drain communicating with a 
public sewer shall be provided with a sufficient trap-but so far as I know there is in England no 
definition of what is a sufficient trap. Doultons, Broad, and other good pipe manufacturers make 
intercepting traps with a water-seal of three inches, but many are 111ade with much less. In Paris 
the regulations require at least 2;\! inches. 

100 .. Another requirement of all Local Boards of Health is the p1·oper ventilation of all house­
drains. Usually one of two plans is allowed: that generally adopted is shown on the plan c,f the 
model house-drainage at page 54, in which the air enters by the short-arm of a syphon into the 
intercepting chamber, and goes out by the long-arm, which is often a continuation of the soil-pipe; 
and the other is a reversal of this, the short inlet arm being placed at the end of the drain, and the 
long outlet arm going up from the intercepting chamber. Naturally, the greater the difference is 
between the length of the two arms the more perfect the ventilation will be when not affected by 
wind ; the Local Government :Model Bye-laws require a minimum difference of I 0 feet in the length 
of the two arms. A too powerful draught is to be deprecated, as it will blow out the water-seal of 
the traps; it will be quite sufficient if the longer arm be ended with a cowl turning away from the 
wind. The opening of the inlet for fresh air should be at least equal in effective area to that of the 
cross section of the largest drains to be ventilated, and the outlet continuation of the soil-pipe at 
least 4 inches in diameter. The inlet should be guarded with a mica valve to pre,:ent back draft. 
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101. Almost all these matters, ancl others referring to the subsoil drainage of the sites of Model Bye-laWB. 

houses, the construction, materials, connexions, &c., of house-drains, are treated of in the :Model 
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Bye-laws issued by the Local Government Board, which Bye-laws have been very universally adopted 
by all Local Boards of Health in England. 

. 102. In one respect there is a gTeat difference in practice between Engl°and and France, 
though the sanitary authorities of the latter profess to be equally desirous with those of the former 
to encourag·e the sending quickly out of _the building all the noxious matters connecterl with human 
occupation. In England everyone has the right to send, under proper supel'vision, all the sewage 
produced in a house into a public sewer. In France the same right exists in regard to ordinary 
house slops, but, with regard to water-closet sewnge, an annual payment has to be made before it is 
allowed to pa,ss into the sewers. This is altogether distin~t from the charge for water. At Paris 
a charge is made of 25s. a year for each water-closet or filtering·-closet-a rate that produces over 
£40,000 a year, and would produce over £150,000 were all ·the privies turned into water-closets. 
At l\'.IarsP.il!es it is intended to vary the payment from 16s. a year for houses valued at. £20 a yea1· 
and under, to £8 a year for houses valued at £800 a year and above, with~ intermediate rates for 
intermediate valuations. These rates are expected to prnduce £45,000 a year. 

] 03. There is a growing practice among sanitary authorities in England to forbid the occupa­
tion of new houses until the proper construction and ventilation of their drainage ·has been 
examined and tested. This is usually done by the smoke-test, but at Eastbourne water under 
pressure is also used. At Glasgow there is a permanent staff of five smoke-testers constantly 
employed on this service and on that of testing old drains; and in the Act of 1890, confening 
further powers on the sanitary authorities of the city, one of these further powers is that of' entering 
:;i.fter notice on premises for the purpose of applying the smoke-test to the drains-" and if the drains 
be found defective, the owner of the premises shall be bound, immediittely on an order to that effect 
being- given by the Police Commissioners, to carry out all necessary operations for removing defects 
of structure, or doing such' acts as rn,ay be requisite to prevent risk to health, and, failing 
compliance with such order, the Police Commissioners may execute the work, and recove1· the 
expense thereof as damages from the owner." No new houses are occupied until t,his testing has 
been done ; and it is done at every house in which fever occurs. . 

At Eastbourne, the authorities have gone a step further. A register is kept of the sanitary 
condition of the houses; and, at the request of the proprietor, and after a special examination made, 
a certificate is given of the sanitary con<lition ; and further periodical examinations are made to see 
that the condition of the premises warrants the continuance of the certificate. No clrnrg·e is made 
for such certificates, which, it will be remembered, some of the hyg·ienists at the Congress desired 
to make it compulsory for owners to obtain before letting any dwelling-house. During· the sittings 
of Congress there was also a lively discussion on the subject in the columns of the London morning 
papers. In the Eastbourne Register there are columns for entering the names of the owner, 
occupier, and builder of the house, its position, and, if a new one, the Register number of the plan 
deposited before it was built, the position and character of the drains and their outfall, and of their 
traps. Then come the date and details of the first inspection, with a description of the water supply, 
dust-bin, water-closets, drain connexions and traps, the nature of the test applied, and remarks on 
the results of the inspection, all signed by the officer who made it. As an example of how the work 
is done, I give the following extract of actual entries relating· to a house :-

" Condition as found.-Date of' Inspection, 1890, June 18. 
" lVate1· Supply.-'Water for all purposes drawn from a cistern plac<;icl in the roof, and from 

one continuous pipe. · 
"Dust-bin.-Brick, built under the back steps close to the house, reached from back road. 
" JVater-closets.-Pan-closet apparatus and D trap on first floor-bad form ofvV.C. for servants. 
"Dmins and Traps. (The clisconnecting trap is mentioned in the other part of the Register.)-

Gully-trap in front area receiving bath and pantry waste; also in back area receiving 
scullery waste. Traps bad form. 

"Remarhs.-No test made. Closet apparatus in very foul state. Waste-pipe of wash-basin 
connected direct to the soil-pipe. Rainwater-pipe connected to the soil-pipe. Flushing 
power to the closets insufficient. A lvritten report sent to owners' agents, Messrs. --­

" See Letter Book, page 641. 
"(Signed) WALTER GRANT. 

"Amended Condition.-Date of Inspection, 1891, May 15th, July 15th. 
"T-Vate·1· Supply.-One cistem for domestic uses-supplies hot-water cistern; another for water­

closets only. A draw-tap at· scullery sink direct from public main. 
"Dust-bin.-Portabie iron dust-bin provided, reached from back road. 
" Water-closets.-Bramah apparatus on first floor. Improved basin fixed in servants' -w.C. at 

rear. 
" Drains and 11raps.-Stoneware gully traps in front and back areas for waste and surface water. 
"Test a1Jplied.-Water and smoke-rocket. 
"Remarlts.-Drain relaid, tested with water 15th May, 1891, sound and satisfactory sanitary 

arrano·ements.-(Initialed.) vV.G. Soil-pipe and branches thereto tested with rockets-
15th July, found sound; premises in satisfactory sanitary condition. 

"(Signed) · WALTER GRANT. 
" N ote.-The front area drai~iage passes under the floor-' disconnected' at its j unctio11 

with the main house-drain. 
"Certificate issued, Hith July, 189L" 
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The following is the form of the Certificate :-

~' Registered No. 
" BOROUGH OF (L.s.) EASTB_QURNE. 

"CERTIFICATE of Satisfactory Sanitary Condition of House Property known as 
the said Borough of Eastbourne. · 

within 

·" I HEREBY certify that, on the day of 189 , the above-named premises were duly and 
properly examined and inspected, and the drains tested, and that the said premises were found to be at that date in 
·a ~atisfactory sanitary condition. 

"Dated this day of · 189 . 
" , Inspector of Nuisances. 

"N.B.-This Certificate will be withdrawn if' at any time upon inspection the sanitary arrangements a1'efound-· 
in a faulty condition or badly kept." · . · . 

The great value of such a certificate to an incoming tenant is the assurance it gives that the 
buried and hidden work of the builder and plumber, which no amount of superficial examination, 
·however carefully made, can really determine the character of, has been properly done, as it is upon 
this work that much of the healthiness or otherwise of the house depends. 

104. Nearly all local sanitary authorities have adopted the model Bye-law No. 60 relating to 
subsoil drainage of the sites of new houses, and in some districts provision is made for carrying out 
Dr. Ballard's recommendation that the whole site of a house should be covered with an impervious 
layer of concrete. The 25th section of the Public Health Amendment Act, 1890, enacts that "it 
shall not be lawful to erect a new building on any ground which has been filled up with any matter 
impregnated with frecal, animal, or vegetable matter, or upon which any such matter has been 
deposited, unless and until such matter shall have been properly removed ·by excavation or other­
wise, or shall have been rendered or have become innocuous." Many Local Boards had anticipated 
this enactment by their Bye-laws. The want of such legislative provision has already had to be 
regretted on several occasions in these colonies. ' 

In the very valuable an<l interesting work on the Medical Organization, Hygiene, and 
Demography of Denmark, prepared for and presented to the International Congress by the Danish 
'Government, there are admirable proofs of the care now being exercised in sanitary matters in that 
.country, especially in Copenhagen. There are beautiful maps that have been prepared by the 
Sanitary Society of Denmark, partly with Government aid, of the subsoil of the city, one being taken 
,at four feet below the surface, and one at nine feet, and the varying heights of the subsoil water are 
noted. On these maps ·are distinguished the bad artificial soil, good artificial soil, sand, and clay, 
,and building regulations have to be made accordingly. Unfortunately there is a considerable area 
-of the bad artificial soil, for, as the' city increased, its fortifications forced the builders to create land 
by reclamation from the sea. "Unfortunately for health," the report says, "the material used 
.,during centuries for filling in these grounds was about as bad as it could be. Offal, sewage, rubbish 
.from houses, streets, and yards, were emptied by the careless inhabitants on to the low-lying 
meadows which stretched along the Sound, or were thrown into the water itself. The area thus 
.filled in became in time the building grounds of succeeding generations, and the people of to-day are 
oStill suffering from these proceedings." · 

105. The legislative provision for the depositing with the Local Sanitary Authority, and 
.approval by it, of plans for all new buildings before beginning to build has been productive of much 
good, both in Great Britain and in America. As an example of the good effects of this legislation, 
I may quote the following passage from one of the' recent yearly reports of Dr. Fenton, Medical 
·Officer of Health of Coventry. After giving the number of plans examined by the City Surveyor 
and himself, he goes on :-

" Of these 256 were passed as presented, 26 were passed after suggested improvements were made, and 
·.22. were rejected finally. The latter were principally stables and sheds proposed to be erected at the rear 
,of houses situated in densely built, over-crowded neighbourhoods. The erection of buildings in such situa­
tiom1 is extremely objectionable, as it cuts off the already too scanty supply of fresh air and light, and as they 
are generally put up for the purpose of keeping animals, a serious addition is made to the pollution of the 
-atmosphere. Lar12:e numbers of such erections have been made in the district, many without plans being 
passed, on the plea of their being ofa temporary nature. They cannot be too strongly condemned. I have 
,examined 120 new dwellings recently completed, and found them satisfactory." 

In New York the law on the subject was passed in 1881, and in the Annual Report of the 
Board of Health for last year the Chief Inspector, Mr. Collins, charged with the administration of 
·.the Act, reporting to Dr.. Ewing, the Sanitary Superintendent, says :- . 

"From: the outset the work of enforcing this law has been beset with difficulties and serious respon­
,.sibilities. The first experienced was in securing proper plans and specifications, much of which still con­
,tinues. .The task ,of examining and determining from plans and speGifications that the plumbing of the more 
than 2600 houses annually built in this city is properly provided for and described, is anything but easy, 
-:but, added to this, questions arising with numerous architects, builders, and plumbers in the execution of the. 
work, require to be examined and decided. Neither i11 it easy to secure from builders and plumbers of thii 
large number of houses absolute compliance with approved plans and specifications, and work absolutely 
·free from defects of material, workmanship, and system. In the enforcement of this law other difficulties 
arose. . . . . Old builders and plumbers had to be guided into new ways. For years there was a con­
:stant struggle against defective plumbing, and covering of pipes without inspection. Numerous open joints 
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were found, many made with putty. Every ruse was employed to deceive. One builder erecting a block 
of houses even opened the entire roadway in front of them, and closed it without laying a pipe, to give the 
impression that sewer connexions had been properly made, when, in fact, the houses had been sewered by a 
box drain laid through the cellars. Dummy vent-pipes were also frequently discovered, but every such 
discovery lEid to the arrest and conviction of the offender. Defective plumbing was obliged to be perfected 
without regard to the expense imposed, and unscrupulous builders and plumbers at last began to realize, 
though slowly, that it was more expensive to violate the law than to comply with it. In this manner work 
went on, until in 1887 material began to show more defects than the workmanship, the iron pipes used at 
the time being of the kind designated in the trade as "light." 'l'he rules governing plumbing were, 
in consequence, amend~d to require the grade of pipe known as "extra heavy." The next important 
improvement was suggested by the difficulty of examining in detail each of the almost innumerable joints of 
iron pipes used in new buildings. It consisted of the application of the pressure test to all iron pipes after 
tl1ey had been put in place, the test being made by charging the pipes from front wall to roof, after all open­
ings have been carefully plugged, with water or air, the exact pressure allowed being ten pounds to the 
square inch. This test is now invariably insisted pn, and no work is passed until after the test has shewn it 
to be perfect. The value of this, and the wisdom of requiring it, have been often demonstrated in the past 
year, for its use allows neither defective pipe nor defective jointing to escape undetected." 

lviost of the cities and towns in England have local Acts which give them special powers with 
respect to buildings. In many cases there are special Building Acts; and in others the sanitary 
authorities, while adopting the model Bye-laws in principle as far as they affect building-, add thereto 
other provisions-for instance, with regard to the strength and description of materials-and thus. 
make a complete set of regulations for controlling every department of construction as effectually­
as a Building Act. Some of these sets of Bye-laws are very clearly set forth : those of Sheffield 
being illustrated with diagrams fully explaining the objects and terms of the regulations, and in 
addition contain detailed suggestions and particulars setting forth the requirements of the Council 
in cases where works are subject to its approval or to that of the Borough Surveyor. For an 
example, I give the following with respect to, the plans required to be deposited before beginning 
any new building, as the requirements set forth are similar in character to those of most other 
sanitary authorities:-

The plan shall show or give particulars on the following points :-
(i.) Character of intended water supply for domestic and other purposes ; specify water-closets to. 

have ·cistern supply, and if there be any well on the premises show its position, and figure in 
the distance from the nearest drain. 

(ii.) Full particulars as to lines and position of all intended drains (in red), their sizes, fall, and depth, 
as described more par"ticularly under the instructions with reference to house drainage,. 
together with full particulars as to any existing drains· (in black) proposed to be utilized in 
connexion with the intended new drainage, and show position of disconnecting traps and 
ventilating pipes, reflux and screw-down valves. 

(iii.) Show rain-water drains in blue colour with sizes and fall; also position of rain-water cistern and 
overflow (if any). 

(iv.) Specify all gullies to be of the Highway Department pattern. 
(v.) Specify all manure pits to be con_structed water-tight in manner before mentioned. 

(vi.) Describe paving of yard, and specify character of foundation for paving, which should consist of 
six inches of hard rubbish or lime concrete, as the Borough Surveyor may require. 

(vii.) Show how causeway is to be paved, and figure in width. · 
(viii.) If any intemal water-closet specify that the soil-pipe is to be carried up foll bore above the 

eaves of roof or above all dormer windows. 
(ix.) Figure on the thickness of all external and cellar walls, also of cellar area walls and their 

projections on to the causeway. 
(x.) Show and figure on the dimensions of all proposed pilasters, cornices, or other projections. 
( xi.) Describe proposed mode of constructing all floors 'and cellar-walls (if any) and all foundations. 

(xii.) In the case of factories and workshops give probable number of hands to be employed, and oC 
each sex. Describe the proposed ventilating arrangements, &c. . 

(xiii.) The section shall show the intended level of the lowest floor above Ordnance datum, and also 
the street and yard levels. 

There are similarly given " suggestions and particulars" with reference to every part of the 
construction. For instance, in connection with the above-mentioned gullies (see drawing at page· 
55):- · 

"The gully grates and traps to be used for house drainage purposes are to be of the same construction 
and principle as .those specified for streets-viz., side outlet, double trapped, with removable sludge-boxes. 
and hoppered gratings. It is recommended that in size they be not less than ten inches by seven inches, 
top outside measure. It is also recommended that a deep form of construction-viz., one in which the 
water-line is not less than 18 inches below the surface-be adopted for yards and exposed position~, as giving· 
more security from frost in winter." · 

In all places plans for new buildings, &c. are approved subject to the builder giving such notices 
as are needful for the proper inspection of his work during construction. For instance, at Warrington,. 
at the time of the official notification to a builder of the approval of his plans he is furnished with 
a sheet containing four forms of notice to the Borough Surveyor : the first being notice of intention, 
to begin the building; the second that the drains are laid ready for inspection before being c;:overed 
in ; the third that the foundations are ready for inspection ; and the fourth that the house is 
completed and ready for inspection before occupation. Each notice is separated from the next_ by-
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perforations so as to be easily separated, and bears the official register number of the plan passed, 
and also at the foot contains abstracts of the regulations relating to the subject of the notice. The 
builder has consequently nothing to do but fill in the place and date, and sign his name, before 
sending it to the Town Surveyor. 

106. The insistance by sanitary authorities upon having good workmanship and good materials, Water;croset;, 
a proper system of drainage, plumbing, and ventilation, and· an economical and at the same time 
effective use of water, have given a great impulse to the introduction of new appliances and apparatus, 
some of great v;ilue. Many Local Boards of Health have what is in effe_ct a sanitary museum, 
showing the systems they will permit, and sometimes also those they will not permit to be used. 
The collection of apparatus at Birmingham was particularly good and complete. The regulations 
with respect to the relative position in reg·ard to the house of both internal and external water-closets, . 
their ventilation, lighting, and general arrangements are usually in accordance with those ·prescribed 
by the Model Bye-laws, and the apparatus usually is specified to be subject to the approval of the 
sanitary authority. The best that I saw were fitted in well-lighted closets, having windows opening 
to the external air, tiled floors, and walls lined with tiles or Parian or other hard cement. The basins 
were placed on the floor without any casing round them, so that the floors were all vis_ible and all 
washable, and the seat was hung on hinges to a rail supported by small brackets. The basins and 
traps were in one piece, and glazed inside and out_, and made to be visible, and of a form easily 
flushed ; the trapping, ventilation, &c. being as before described. The water supply was from syphou 
cisterns, giving a fixed quantity of water very rapidly, and all by one pull of the handle. All the 
leading manufacturers make apparatus of this sort. Of the syphon cisterns there are various sorts, 
and their action will be understood by the accompanying illustration of one of the best known. 
The cistern is made to hold the required quantity of water for one flushing, usually two or three 
gallons, the ball-tap shutting off the supply when the quantity has entered. The long arm of the 
syphon passes down through the bottom of the cistern to the basin to be flushed ; the short arm is 
entirely within the cistern, and is bent upwards again. The .bent-up part is enclosed in a larger 
tube open at the bottom and closed at the top with a movable airtight lid attached to the lever . 
worked by the handle. When there is no water in the cistern there is enough left in the bend of 
the shorter limb to prevent the passage of air, consequently as the water rises in the cistern the air 
imprisoned in the tube prevents the water rising in it to the height ·necessary to overflow into the 
pipe ; but when the cap is raised by pulling the handle the air escapes, the water rises and overflows, 
and the syphoning action is established, and, the handle being· immediately released, continues until 
the cistern is emptied. Therefore exactly the arranged quantity of water is used for each flush. It 
will be seen that there are no valves except the ball-tap to get out of order. 

107. For places in which there is a limited water supply, or where the house occupiers cannot Waste-wawr 
be trusted to properly use ordinary water-closets, Dr. Alfred HiU, Medical Officer of Health of closets •. 
Birmingham, has introduced and recommends the use of the "waste-water closet.'' The accom-

. panying plan shows a single one of these closets ; it will be readily seen that the system is, at least, 
equally applicable to a number grouped together,-for instance, to serve a number of houses in a 
court yard. An ordinary privy is built on the line of the house drain. Immediately under the seat 

- ~n upright ju·nction on the drain receives a glazed stoneware taper pipe that in turn receives another 
of the ordinary size of the opening in the seat. Immediately under the seat two shelving pieces 
are placed, reducing the opening to a slit 2½ inches wide, running from back to front, to hinder the ' 
throwing down into the drain of large objects likely to choke it. All this arrangement is shown on 
the plan, elevation, and section CD. Between the closet and the house and at a place on the drain 
where it may receive all the drainage from the sink, gully trap, and other receptacles of slops, rain, 
and waste water, a "tipper" is placed as shown in a chamber in such a manner as to catch all the 
sewage and water. The tipper, which may be made of any size, is so hung on trunnions excen­
trically as to rest horizontally until about full, when the weight of the water tips it over, and theri 
when it is empty it again becomes horizontal. The volume of water thus tipped out flushes out the 
drain under the closet. Between the closet and the sewer the drain runs through a man-hole with 
a syphon and inspection branch-one of the pipes through the man-hole being' also a capped pipe 
admitting inspection. 

Dr. Hill claims for this closet arra:ngement that it is-
" cheap, simple, and easy of construction, not readily put out of order, requiring little or no attention, and 
exempt from the serious drawback of becoming useless tl1rough freezing in the severest and most pro~racted 
cold weather . . . . It requires neither basins nor cisterns, _nor even a special water supply. 
One of the very strong claims to acceptance of this form of closet consists in the fact that it is actuated 
entirely and automatically by the waste water of the premises, no special water supply _being required, and 
consequently no increase in the volume of sewage resulting, and no additional work being thrown upon the 
sewage farm. It dispenses with moveable fittings of every kind, and cannot be obstructed or b!oken except 
by acts of wilful damage, and if so obstructed or broken it admits of easy repair." 

· The great default of the system is that the flushing is not applied where it is most needed-ori 
the shelving pieces just under the seat. However little excrement may remain on the surface of 
these pieces it will become as offensive, and sometimes as dangerous to health, as the basin of a dirty. 
unflushed ordinary water-closet. A superior modification of the same principle seems to me to be Burnleyeyltem; 
Duckett's "Automatic Slop-water Closet," as used at Burnley. The arrangement of the drains and 
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the tipper is the same, but there is no slit with shelving pieces, the oval pan or pipe below the seat 
being 15in. by IOin., and dropping into the water of a syphon trap-water which is always there, as 
it is renewed by every flush. The drawback to this system is that continual inspection is required 
to prevent the drains being choked with big objects wilfully and mischievously put down the seat-but 
a cleansing inspection is also required for Dr. Hill's closets. 

108. Very great improvements have been made in the arrangements, method of action, and 
fittings of trough closets, so that they are now, in my opinion, the best form of water-closet to use 
where groups of closets are needed, especially in a climate where the freezing of water. is not a 
contingency to be provided against. The accompanying drawing·s show a set of the closets made 
entirely in stoneware except the flushing tank and the seats. The flushing-tank is made to contain 
any needed quantity of water, and may be set to discharge at any fixed interval, each flushing 
driving out the water and soil contained in. the trough and replacing them with clean water; its 
action is similar to that of the one described on page 33 of this Report. The seats may be fixed at 
any wished-for interval apart, and can be readily separated from each other by partitions. 'fhe 
water supply and frequency of flushing cannot be interfered with by the occupiers of tbe closets, 
and, consequently, the economy of water is probably greater than with the waste-water closets. 
With these children, for play or mischief, and their elders for sanitary purposes, may turn on the 
sink tap to see the frequent flushing action of the tipper-a waste of water impossible with the 
automatic syphon. 

109. The regulations usually adopted for the construction and use of earth-closets, pail-closets, 
and privies are those of the Model Bye-laws. In the southern and midland towns of England they 
are not much used, and, as a rule, the occupiers using them have to make arrangements for the 

' removal and disposal of the nightsoil, and the usual method adopted is to bury the matter in gardens 
and fields. But in London, under the Public Health Act of' this year, every sanitary authority is 
bound to make arrangements for the due cleansing out and emptying at proper periods of the eaith­
closets, &c. in its district. In the northern towns, where their use is more general, nearly every 
sanitary authority which provides for the disposal of the nightsoil objects to the use of earth, ashes, 
or such deodorants, as adding· to the quantity of matter to be removed and trea~ed, and impoverishing 
the resulting· manure. It was only in connexion with hospitals in the south that I saw the earth 
system really in use, and there, in the fever wards, the excreta were not allowed to be sent into the 
sewers, but were burnt in cremators. The accompanying plan of the privies and ash receptacles as 
constructed at ,v arrington shows the arrangement usually adopted in northern towns. At some 
places in Denmark the use of powdered peat in the closet-pails is compulsory. If the peat be 
carbonized or torrified it is an excellent deodorant and disinfectant. 

llO. The arrangements for ash-pits are also controlled by the Model Bye-laws. Everywhere 
the system is coming more and more into -yogue)o have only moveable ash-bins; in the north these 
are very frequently half kerosene casks, with additional hoops and handles. Care is taken that 
the ash-bin shall be placed under cover, so as to keep the contents dry, as shewn on the "'\1/ arring­
ton plan. 

111. It is not only with respect to the sanitary provisions necessary to make the new houses 
added to towns and cities healthy abodes for their inmates, but also with the far more difficult task 
of trying, in the case of' old houses, to remedy all the evils arising from defective original construc­
tion, from decay and dilapidation, and from years-perhaps even centuries-of improper usages, 

. especially in regard to the disposal of sewage, offal, and excrementitious matters, that sanitary 
authorities have to occupy themselves. The annual reports of the officers of the various authorities 
are full of details of' the work thus done. In the best organised districts continual and periodical 
inspections· are made. In the olde1· and larger towns the difficulties to be surmounted are especially 
great, the number of notices for the remedying of "nuisances" arising from what may be 
considered structural defects amounting usually to about one-seventh or one-eighth of the total 
number of houses in the place-" nuisances," that is, in the sense of the Public Health Acts, 
including any house in such a state as to be injurious to health. And some of these nuisances are 
almost irremediable. For instance, the Medical Officer of Health of Coventry, in summing up the 
results of a general inspection made this year of about 11,500 houses in that city, says: 
_ "The most striking feature of this record is the larg·e number of houses situated .in courts, and so 
built that through ventilation is impossible, being either back to hack, or, what is much the same, 
one-sided. In no less than 3149 cases light and air can enter from one side only. Many of these houses 
are some centuries old, with low ceilings, low and small windows and doorways, and arc so closely crowded 
together that the amount of open space in the yard is frequently less than the area covered by the houses. 
I have often pointed out in previous reports how injurious to health this mode of house construction is. 
It constitutes the weakest point in the sanitation of -the city, and is one which has J1itherto remained 
untouched, and now requires the most vigorous attention." 

It is perhaps in Glasgow that the most persistent efforts have been made in dealing with all the 
insanitary conditions of the poorer class of houses. Under local A.cts the sanitary authority has 
peculiar powers. All houses of not more than three rooms, or not exceeding 3000 cubic feet in 
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contents, may be measured; and the total contents, with the number of inmates allowed-being 
one adult£or two children under ten years of age for every 400 cubic feet-stamped on a tin ticket, 
is affixed on the outer door. These are the well-known "ticketed houses" of Glasgow, which 
contains 24,000 of them. They may be visited by the Inspector by night as well as by day, and 
the occupier is liable to fine for every breach of the regulations, especially with respect to over­
crowding. About one-eighth of the whole population of the city live in these ticketed houses. 

112. Dr. Russell, the 1\-Iedical Officer of the City of Glasgow, whose sanitary services, so highly Overorowding. 
prized and so deservedly celebrated all over the world, need no praise from me, has probably done 
more than anyone else, not only to call attention to the evils of overcrowding, but, in his own district, 
to prevent it. The constant relation of density of population to mortality had been clearly shewn 
by Dr. Farr, the eminent statistician-I suppose that for the future we shall say" the eminent 
demographer." He took the 631 registration districts of England and Wales, and found that theit­
death-rate, varying for the decennium 1861-1870 from 13 to 33 in the 1000 living, when compared 
with the density of their population gave the following results when arranged in five groups :-

1. A mortality of 14 to 16 to the 1000 occurred with a population of 86 to the square mile. 
2. ,, 17 to 19 ,, ,, 172 ,, 
3. ,, 20 to 22 ,, ,, 255 ,, 
4. ,, 23to25 ,, ,, 1128 ,, 
5. ,, 26 and upwards ,, ,, 3399 ,, 

It will be noticed that though the mortality always increases with the increase of density of population, 
the ratio of increase is far greater in the latter than in the former. Allowing for this difference of 
ratio he made a series of calculations in relation to over 500 districts, and found that in only one 
group was there a difference of one in the thousand between his calculated mortality and that 
actually recorded; in all the other groups the difference never exceeded 0·12 in the 1000'. 
Observations of this sort are of g·eneral rather than particular practical value. What can you do to 
sensibly relieve the den!'lity of the population of a whole district? It is affected by influences not 
only beyond our control, but which we would not wish to interfere with if we could-for the increase 
in density of population is a sure sig·n of increase of prosperity. 

But Dr. Russell saw what was within the sphere of practical control, and he addressed himself Glasgow. 
to controlling that. The general outcome of the influence of density of population upon mortality 
is the sum of the influence it exercises on each individual of the population; and the influence on 
each individual in a large district is not equal, but varies with the density of his immediate 
surroundings. These immediate surroundings are amenable to control, so Dr. Russell set to work 
to ascertain what they were among the people whose health was entrusted to his keeping. The 
density of population as established by the returns of a whole district is to a certain extent fictitious, 
as it is affected by unoccupied areas, such as public parks, wide streets, &c.; and though these 
circumstances ought not to be overlooked, as they have a great bearing on the health of a 
population, they may give an erroneous idea of the actual surroundings of an individual. But the 
house he lives in, and still more the room he lives in, gives an unmistakeable idea of the real 
conditions in which he lives, especially if taken in connexion with the circumstances alluded-to above. 
And though you cannot much affect a .whole district if taken together, you can greatly affect the 
condition of a room if taken separately, and by affecting the condition of rooms· the condition of 
houses is- affected, and through the houses that of the whole district. 

This is how Dr. Russell has work_ed. His system is a model of the use to be made of statistics 
in sanitary matters. I take the following examples from his vital statistics for 1886. The mean 
death-rates given refer to the years 1880-1-2. The city contained in 1881 a population of 511,520, 
on an area of 6111 acres, giving a density of 84 persons to the acre. The mean number of rooms 
in each house was 2·322: the mean number of persons occupying each room 2·040. Of the whole 
number of houses in the city, 30 per cent. had only one room, 44 per cent. two rooms, 21 per cent. 
three or four rooms, and 5 per cent. five rooms or more. The mean death-rate of all ages was 25·2 
in the 1000 living; of children under five years 82· l in the 1000 living; of all ages from infectious 
diseases 3·43; from consumption and acute lung diseases 8·8, both in the 1000 living; and of 1000 
children born 148 died in their first year. All these "means" Dr. Russell calls "s_tandards" for 
comparison in his entire administration :-thus, the standard density is 84 persons to the acre, the 
standard of house accommodation is 2·322 rooms to a house, or 2322 rooms in 1000 houses; the 
standard of occupancy is 2·04 persons to each room, and so on with regard to the percentage of large 
and small houses, and the death-rate in the 1000 with relation to age and cause. And these 
standards, and others referring to other conditions, are applied to every district in the city, and their 
interconnexion, as shewn by this application, proves the utility of making them objects of inquiry 
and action. Glasgow is divided into 24 districts, and these standards are applied to each of them, 
and shew, almost without exception, that amelioration in the condition of ·each circumstance is 
accompanied by amelioration in the duration of life, and that deterioration in the circumstances is 
followed by deterioration in life power. The following table sets this forth with relation to one of 
the best and one of the worst of the districts. There is one better, and one worse, but all the others 
range between those given below, and without exception their position in the order of healthiness 
depends upon the degree to which they are better or worse than the" standard." The districts are­
subdivisions of the- old registration districts:-
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Circumstances. 

Density-Persons to the acre ........................ . 
Mean number of rooms in each house .............. . 

,, ,, persons occupying each room .. . 
Percentage of houses of only 1 room ............... . 

" " 
,, 2 rooms .............. . 
,, 3 or 4 rooms .............. . 
,, 5 or ·more rooms ......... ;.· " " ,, 

" 
Consequences. 

Mean death-rate at all ages in 1000 living ......... . 
,, ,, under 5 years of age living ...... . 
,, ,, under 1 year of 1000 born ....... . 
,, ,, all ages, infectious diseases, in 

1000 living· ........................ . 

" 

Standard of 
City. 

84 
2·322 
2·040 

30·0 
44·0 
21·0 

5·0 

25-2 
82·1 

148·0 

3·43 

Amelioration. 
District 17. 

43 
3·883 
1·299 
7·5 

37·0 
34·5 
21·0 

17·2 
54·0 

11-1·0 

1·91 

Deterioration. 
District 6. 
155 

1·830 
2·627 

53·0 
33·0 
13·0 

l·O 

37·8 
128·5 
203·0 

3·81 
,, . all ages, consumption and acute 

lung diseases, ditto .............. .- 8·80 5-06 15·79 
. Among the above " Circumstances" the dominant factor appears to pe the number of persons 

occupying each room. Th~ average size of the rooms varies from a mean of 930 cubic feet in the 
oldest houses, mostly'' ticketed," to 1340 in the new best-class houses for artisans. If we take the 
<listricts showing the widest departure from the above standard of occupancy, two to a room, or, to 
avoid fractions, say 2000 to 1000 rooms, we find that in Glasgow there are two districts in which 
there are less than 1500 to 1000 rooms, and seven districts in which there a1·e more than 2500 persons 
to l 000 rooms : 

In the former the mean death-rate, all ag·es, is 16·7; in the latter 30·7, in 1000 living. 
,, ,, ,, under 1 year, is 112; in the latter 173, in 1000 born. 
,, ,, ,, from infectious diseases, l ·73; in the latter 4·25,in 1000 living. 
,, ,, ,, from consumption and lung diseases, is 5· l 0, ; in the latter 

ll ·38, in 1000 living. 
Among 'the " Consequences" it is not surprising to find that the quantity of air space given to 

each individual during the night and all other times while at home should tell with especial force 
up'on the death-rates from consumption and acute lung diseases. While the effects of what may 
be called outdoor sanitation are chiefly marked in connexion with typhoid fever and malarial 
diseases, those of indoor sanitation, though marked enough in connexion wit4 fever, are not so 
striking as in connexion with the great decrease in the death-rates from the great scourges of Glas­
gow-consumption and lung diseases-34 per cent. of all the deaths registered being attributed to 
them, as compared with about 10 per cent. in England and Wales. 

113. The condition of some houses is so bad that, after all the efforts made by sanitary 
authorities, the only real remedy is demolition. The Public Health Acts gave powers to Local 
Boards to prevent the occupation of such houses, but the remedy took some time to apply. In 
many of the larger cities the Torrens' and ,Cross's Acts, ;the Artizans and Labourers Dwellings 
Acts, and special legislation, had empowered the authorities to deal with the worst classes of house 
property il! their districts. 

In London the work that was done under the Artizans and Labourers' Act, though it had a 
beneficial effect from a sanitary point of view, was so expensive, especially as immense sums had to 
be paid for compensation, that it not only compelled the Board to stay its hand, but had a deterrent 
effect on many other sanitary authorities. The Metropolitan Board of Works was held bound to 
provide for the disturbed artizan population in the old sites, and so land that was worth from 
£50,000 to £100,000 an acre had to be devoted to the building of tenement houses. Thus, in 
London the problem of housing the poor seems as far from solution as ever. Living in the town 
means paying· a high rent; living in the country means, even with railways, walking every day 
some miles to and from work. 

At Liverpool an immense amount of demolition has been done under the Liverpool Sanitary 
Amendment Act of 1864. Last year, Ur. Stopford Taylor, the eminent :Medical Officer of Health 
for the City and Port, made reports under that Act dealing with 688 houses, and the Grand Jury, 
after hearing evidence and seeing the premises, made presentments that the houses should be 
demolished accordingly as unfit for human habitation. "The houses were situated back to back, 
either in courts from seven to eleven feet wide, or immediately abutting on such courts, and could 
not be ventilated; sunlight never entered them, and for years they had been notorious for a high 
death-rate." For years this work has been going on, and though these demolitions carried on for 
sa~itary purpo_ses and those :necessitated b;y- rai!w:3-y ~xtension have actually diminished _the popula~ 
lation of the city by 35;000 m the decennmm, 1t 1s still the most densely peopled place m England, 
notwithstanding its 733 acres of docks and quays. 

At Glasgow also a special Act was obtained in 1871, and under its provisions more than a 
million and a half of money has been spent in the purchase and demolition of insanitary houses. 
The closes and ,wynds of High-street and Bridgegate were notorious as the filthiest and most 
unhealthy dens in the United Kingdom. They have been swept away, and a great portion of the 
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sites they occupied is to be left unoccupied by dwelling-houses. On the other hand, public and 
private' properties in healthier parts of · the city have been built upon under the control. of the 
sanitary authorities, so that within the last twenty years more than a third of the whole population 
of Glasgow has been re~housed-a feat unparalleled in sanitary work. And though the working 
classes of Glasgow are still so fond of living in single and double-roomed houses as to lower Dr. 
Russell's" standard" house. from one of 2·322 rooms in 1881 to one of 2·259 rooms in 1891, and to 
increase the standard of occupancy from 2·040 persons to a room in 1881 to 2·054 in · 1891, yet it 
is probable that, thanks to this great and improved reconstruction of houses, the "standard" 
air space for each individual has risen from about 500 cubic feet in 1881 to over 600 cubic feet in 
1891. 

The Birmingham Corporation also spent over £1,000,000 in buying land and building houses 
under the provisions of the Artizans and Labourers' Dwellings Act, 1875, and the effect has been 
to make what was a nest of narrow streets and courts into a busy commercial quarter, as·well as to 
greatly benefit the health of the city, the death-rate in the district dealt with falling from 53·2 to 

. 21·3 in the 1000. 

114. Great facilities have been given to all sanitary authorities by the Housing of the Working 
Classes Act, 1890, to follow the example set py Liverpool, Birmingham, and Glasgow. The first part 
of the Act relates to unhealthy areas in towns, with or without reference to the particular matter 
which gives its name to the Act. Power is given to Local Boards of Health or other sanitary 
authorities, after representation made by Officers of Health, who are bound to make such repre­
sentations whenever they see cause, that any houses or alleys are unfit for human habitation, or the 
narrowness, closeness, arid bad arrangement, or the bad condition of streets and houses, or the 
want of light, air, ventilation, or proper conveniences or a11y sanitary defects, or any one or more 
of them are dangerous to health, to make an improvement scheme for the place so· represented; 
and after due publicity, the Local Government Board may, after local inquiry by one of its officers, 
make a provision~! order for carrying out the scheme, which, when approved by Parliament, is 
embodied in au Act. In London this improvement scheme must be accompanied with provision 
for accommodating as many of the working classes as the scheme displaces. In the country this 
provision need not be made. I'he Local Authority may raise funds by loans or rates to carry out an 
approved.scheme, may acquire additional lands for building purposes, and may sell or let for 
building purposes lands acquired. Five years are allowed for completing an improvement scheme, 
after which the Local Government Board may do the work. If the Medical Officer makes default 
in representing unhealthy areas, twelve ratepayers may intervene and make the representation. 

J 15. The second part of the Act makes it the duty of the Medical Officer of Health to 
represent to the Local Board any dwelling-house which appears to him to be in a state so dangerous 
or injurious to health as to be unfit for human habitation. Any four householders may complain 
to the Officer of Health, who is bound to make examination of the locality complained of. Local 
Boards are given three months to act, after which the Local Government Board can intervene. 
Local Boards are also to make periodical inspections for themselves. When an order has been 
made for closing a house the occupier is liable to a penalty if he continues occupation; and, on the 
other hand, the expenses of his removal may be paid by the Local Board and recovered from the 
owner. 'l'he owner may undertake to do the work necessary to make the house fit for habitation, 
and if he neglect to do so within reasonable time the Local Board may order its demolition and 
recoup themselves for the expenses incurred by selling the materials. There are also provisions for 
protecting persons having only life interest in property.· This part of the Act also applies to 
buildings which, though not themselves unfit for habitation, are from their position obstructive to 
the ventilation or proper sanitary condition of other houses, or prevent the carrying out of necessary 
measures of. improvement in a neighbourhood. 

There are details as to methods by which compensation is to be assessed, the arbitrator 
taking into consideration the condition of the property and the expense that would necessarily hav:e 
to be incurred in putting it into a habitable state, and such like points affecting value-which, 
moreover, is not to be based .on the exaggerated rental that may have been obtained from over­
crowding. These provisions are probably the most useful of all in the Act, as it is well known that 
the enormous and unjust compensation that the authorities of London, Liverpool, and· Birmingham 
had to pay for the property they took did more than anything else to render all previous. leg·islation 
on the subject quite a dead le,tter so far as the country generally was concerned. Provision is made 
for loans, &c. as in the first part of the Act. . . . . 
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] 16. Under the third part of the Act Local B'oards may provide lodging-houses for the Lodging-ho~es 

k . l 1 d · b · k · h 11 f tortheworking wor mg c asses, o gmgs emg ta en to mean separate . ouses or cottages, as we as groups o oiasses. 
tenements, and may include a garden not to be more than half an acre in extent nor £3 in yearly 
value. They may acquire or build such lodgings, and fit up and furnish them, and must retain the 
management and control of them in their own hands. The financing of these lodging-houses is 
duly provided for in manner similar to that of the preceding parts. Furthermore, the. Public 
Works Loan Commissioners are by this Act empowered to advance money for the purpose of 
providing or improving these lodging-houses to companies or individual landowners; and railway, 
gas, and water companies _may make exceptionally favourable rates for the occupiers of· such 
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lodging-houses. And public companies generally may· build such houses for their workmen, 
notwithstanding any provision in their Acts or charters to the contrary. 

The Act, with necessary alterations to make it workable, is applied also to Scotland and 
Ireland. Parts one and two are compulsory on all urban authorities ; part three may be adopted 
by both urban and rural authorities. 

ll7. The Act had not been long in force in England at the time of my v1s1t. The only 
sanitary authorities in whose di_stricts I observed that use had been made of it were the Local 
Boards of Health of the Cities of Birmingham and of Coventry, and of the Town of Southampton. 
At Coventry the Medical Officer of Health had under its provisions "reported 74 houses as unfit 
for habitation. Of these 19 were closed, 8 demolished, 14 improved and re-opened; in 16 cases 
the owners had promised to make each pair of back-to-back houses into a single one ; and in 17 
cases nothing had been effected. At Birmingham and Southampton notices had also been issued 
and acted on, and at the latter place the Medical Officer had reported in favour of adopting Part 
Three of the Act. 

118. The complaint made in the Congress, that there is no interpretation of what is meant by 
a common lodging-house in any of the _Acts of Parliament referring to them, is unfounded as far 
as Glasgow is concerned, for in the Police (Amendment) Act of 1890 it is declared that the words 
shall" mean a house or part thereof in which any person is lodged by the night at a rate not 
exceeding sixpence per night for each person, whether the same be payable nightly or weekly, or at 
any period not longer than a fortnight, and shall include any place where emigrants are lodged, 
and all boarding-houses for seamen, irrespective of the rate charged for lodgings or boarding." 
The regulations affecting common lodging-houses are usually those contained in the Model Bye­
laws. At Liverpool the space required for each lodger in a registered house is 300 cubic feet, or 
if the room is used by day as well as night, 350 cubic feet. At Coventry the space is 350 cubic 
feet, and at Southampton 400. At Warrington it is also 400 cubtc feet, with a proviso that if 
there be no fireplace the space shall be 500 cubic feet. The Model Bye-laws also provide for 
regulations for houses let in lodgings of a class above the common lodging-house. And in the city 
of New York all tenement houses-that is, all houses occupied by more than two families-are 
subject to continual inspection, and more than a million of the inhabitants of that city live in such 
houses. 

It is in connexion with lodging-houses for the working classes that in some cities more good is 
being done in the way of the healthy housing of the working classes than in any other way. Mr. 
P. Fyfe, Sanitary Inspector of Glasgow, says in his lteport for last year-" The increase of large 
and well appointed lodging-houses is becoming very marked in various parts of the City. In 
proportion, the smaller and poorly appointed lodgings are disappearing; many still remain, but I 
look on their extinction as a matter of time. The capital which is being at present put into these 
large and well appointed workmen··s ' homes' is certain to reap its reward by drawing many men 
to them who can have little comfort and home life in small and.ill-regulated houses in the Central 
District." And at Coventry, Dr. Fenton, in his report this year, calls attention both to the good 
effect of this class of lodging-house, and to the large returns proper expenditure of capital in 
them is sure to gain. 

Water Supply. 

wa~rnppJy. 119. There is an obligation upon every householder to have a proper supply of water-not 
necessarily from water-works. As a rule the water supply of most of the larger cities and towns 
in England is in the hands of the Corporate authorities, whose Officers of Health furnish monthly 
analyses showing its comparative purity. As water rates are only collected from houses actually 

Wells. supplied, there is often much difficulty experienced in effecting the closing of polluted wells, 
especially after the decision of the magistrates in the Birmingham case in 1888, when they held 
that not only pollution must be proved, which is practicable, but also that the pollution has been_ 
injurious to health, which it is often impracticable to prove to the satisfaction of magistrates, as 
every one suffering from disease may have been exposed to all kinds of noxious influences as well 
as bad water. 

STREETS AND Coun·rs. 

Mewstreett. 120. The general regulations usually adopted with regard to new streets are based upou those 
contained in the Model Bye-laws. In the case in which the proprietor of building land intends to 
dedicate the streets on it to the public, the Sheffield sanitary authority requires that the street shall 
be made and sewered in the same manner as the public streets, and in conformity with the specification 
to that end prepared by the Borough Surveyor. The Public-Health Acts Amendment of last year 
empowers Local Boards to make Bye-laws for the provision, in connexion with new streets, of 
secondar_y means of access where necessary for the purpose of the removal of house-refuse and other 
matters. 

wood-pavl1!g. 121. In all the more important cities·more and more use is continually being made of wood-
paving in the streets. In new streets they are laid on a concrete foundation, but in old streets the 



65 

existing foundation is made use of. The blocks now being used are chiefly of yellow deal nine 
inches long, three inches wide, and six· inches deep, laid with the fibres standing vertically, with the 
heading joints as close as the blocks will lie, and the transverse joints half an inch in thickness._ 
The usual way of securing uniformity in the width of these joints all across the street is to place 
half-inch battens between every rank of blocks, the battens being withdrawn when the grouting is 
being done. Mr. Mason, the surveyor to the district of St. Martin's-in-the-Fields in London l~as 
improved upon this method by using studs like common cut nails with heads each projecting· exactly 
half an inch. Boys drive three of these into one side of each block-two being towards the bottom 
and one towards the top-and the projection secures the even width of the joint all across the work, 
holds it solid till it is grouted in, and then acts as a dowel tying the work together. He took me 
to see the work in progress of the repavement of the Haymarket. When the old paving-stones are 
removed, the foundation is rounded evenly and carefully to give eight inches of rise in the 5 L feet 
of width of the carriage-way, and the surface is then floated over with a thin coat of cemeri:t made ·• 
of five parts of sharp sand to one of Portland cement. When this is set, the blocks are l_aid with 
half-bond, the side channel being paved with them laid in lines parallel to the curb. The ,vhole 
work is then grouted in with thin mortar made of one part of Portland cement to three of sharp 
sand. The present contract price for the blocks delivered at the work is £6 a thousand, and the 
cost of the pavement complete about six shillings a square yard. . 

I have given all these details not only to describe a good pavement, easily constructed and kept 
clean, and giving gTeat relief to dwellers in streets by its freedom from noise and from dust, but one 
that offers an opportunity for utilising our stores of wood. And this not only in Tasmania, but in 
Europe. In England yellow deal is taken as under all circumstances the best at present in the 
market, its superiority in the matter of fibre more than compensating for its inferiority in the matter 
of hardness and durability. English oak is hard enough and durable enough, but it wears so as to 
become very slippery in damp weather, and so requires continual sanding and gravelling-. ,J arrah 
from \ 1Vestern Australia has been introdticed into the Lo1idon market, and is now eagerly sought. 
Mr. Mason told me _he could not get any, the Lambeth authorities having just bought for £11,000 
all that there was in stock. Its present price is £11 15s. a thousand delivered 01i the work. 
What is required is a hard fibrous wood that can be seasoned without splitting·, and that is sawn 
carefully and squarely to dimensions. If the above price is maintained, and £2 a ton for freight 
and 8s. a ton charges in London be allowed, the price free on board here would be equal to about 
11s. a )iundred feet Tasmanian measurement. Mr. Mason assured me he would willingly give 
'Tasmanian woods a fair trial, and I hope to give him an opportunity of so doing. 

122. In nearly every town visited I was taken by the sanitary inspectors to see some of the 
worst quarters in the town in order that I might judge as to the difficulties that had still to be 
contended with; and, in comparing them with places that had evidently once been similar but had 
been successfully dealt with, to estimate the good that had been, and could still be, effected with 
the means at disposal. Some towns that I had well known I found very greatly improved, 
especially iµ the condition of their court-yards-the portion of a town that is the crucial test of 
sanitary work. "\Vhere the court-yards were in the best condition that condition was more due to 
the fact that they were well paved than to any other detail of the sanitary work that had been 
done ; for good paving not only makes it easy to keep a yard clean, but makes it possible to keep 
the houses in it clean-an almost absolute impossibility in wet weather in an unpaved yard. 
Another noticeable point in these quarters of large towns is the physical as well as moral effect of 
low public-houses on their immediate neighbourhood. This was especially observable in Glasgow, 
where the numerous drinking-shops seemingly had no sanitary conveniences, and where consequently 
every obscure corner of the court behind them showed permanent signs to both sight and smell of 
the use that was made of them. 

SPECIAL HYGIENE: SCHOOLS. 

123. The great development given by recent legislation to education has caused a corresponding 
increase in the number of schools in Great Britain. As these new schools have mostly been built 
during a time when hygienic construction was well understood, and when, on the whole, fairly 
satisfactory regulations in regard to accommodation, light, ventilation, and conveniences were 
enforced, the result has been that a great improvement has taken place, especially in London and 
the larger cities. But as full information respecting them is easily obtainable, I shall limit myself 
to noticing what has been done elsewhere, especially in matters that also came under special 
discussion at the Congress. 

I have already noticed the great advance that sanitary science has made in Denmark. This 
is very remarkable in connexion with school hygiene. In ]_ 884 a Government commission reported 
on sanitary matters in connexion with education, and their report contains interesting and useful 
information of a nature that I do not think has been so completely obtained in any other country. 
With respect to 30,000 children taken from all classes of schools, and varying in age from 6 to 17 
years, information as to health was obtained. The diseases especially noted _ were scrofula, anemia, 
nervous diseases, headache, bleeding from the nose, chronic stomach, lung, heart, and other diseases, 
and deformities of the spine. The two first-named and habitual headache comprised three-fourths 
of all the sickness noted. In the boys' schools on au average 29 per cent., and in. the girls' schools 
41 per cent. of the children were out of health. With regard to the former, 18 per cent. were ill 
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on entering the school at 6 years of age, and the percentag·e gnttl11nJly increased, with a slight 
pause between the 10th and 11 th year, up to 31 per cent. at the 12th year; then a slight 
decrease took place to 27 per cent. at the age of 15 ; and after that a. rapid increase to ;34 per cent. 
at 17. In the girls' schools the increase is more rapid, rising· from 25 per cent. at 6 years of age 
to 51 per cent. at 13, and then decreasing to 42 per cent. at 15, when they leave school. This 1·ise 
and fall was found to be a constant phenomenon as it was borne out on more extended observations, 
and also by those made ~n Sweden at the same time. The difference between the state of health of 
town and country children is strikingly small; but there is a little more difference between that of 
the richer and poorer children to the disadvantag·e of the latter, except in the higher schools, where, 
J)erlmps, brain pressure tells against the health. 

The examination as to short sightedness gave the same result as elsewhere-it increased with 
the increase of study, and in the highest class in the upper schools the proportion of shortsightecl 
pupils reached 45 per cent. 

The Commission did not make investigations as regards deafness; but some made later iu 
some parish schools in Copenhagen shewed that scarcely half the children examinecl-580-had 
quite normal hearing·. 

The daily working hours of school children, not including those occupied in sing·ing lessons and 
g-ymnastics, bnt reckoning the time employed in preparing· lessons at home and on lessons outside 
the school curriculum, averag·ed 4½ hours at 6 years of age, and gradually and continuously 
increased to over 7½ hours at 15 years, in girls' schools; a1~d from 4± hours :tt 6 years of age to 
9~ hours at 18 years in boys' schools. · 

\-Vith regard to gTowth, the average height of boys and gi1·ls was found to be the same from 
6 to LO years of age; at 11 years the average height of the boys was. more than i of an inch 
greater than that of the girls, who came up to the boys again at 12, surpassed them by more than . 
. an inch at 13, and by more than,} of an inch at 14, but from that age again fell behind them,-the 
average height of a Danish boy of 16 years being found to lJe a little over 5 feet 4½ inches, and 
that of a girl of the same age about l¼ inch less. From 6 to ] 1 years of age the boys were found 
to be, on au average, a little heavier than the girls; from 12 to 14 years the girls were heavier than 
the boys; both were the same weight at 15; and after that age the boys were heavier,-the average 
weig·ht of a boy of 16 years being found to be 117 lbs., and that of a gil"l 4½ lbs. less. As a. rule, 
both in regard to height and weight, living in town or country made no difference, but the com1ition 
of the parents did--the children of the richer being· more developed at every age. In a very 
interesting· examination made by M. Hansen, Director of the Deaf and Dumb Institution in 
Copenhagen, it was shewn that children do not grow regularly all the year round, but that increase 
in height chiefly takes place from April to June, while the principal increase in weight occurs from 
,T mm to December, so that, except in the periods stated, growth is very small. 

Gymnastics are compulsory in all boy~' schools, but only facultative in girls' schools. Handi­
work-sl<?jd-especially wood-ettrving and easy carpenter's work, has been of htte years introduced 
in some schools; but the instruction is given by school teachers especially trained, and not by 
artizans. Danish slqjd differs a little from the well known Swedish, and gTeat attention is paid to 
position of the body in working -especially in regard to chest contract.ion. 

A short course of instruction in hygiene has been introduced into all teachers' training· schools, 
but there is as yet no proper system of school inspection as to sanitary condition and conveniences. 
But as regards schools built since the Commissioners' Report was published, they have mostly been 
built in accordance with the recommendations contained in it; the principal features are an allow­
ance of 14 square feet of floor space to each child, with a minimum height of ceiling·s of 10 feet, and 
window lights equal to one sixth of the floor areci-which seems to me to be a ,,ery small allowanee 
of light. 

Foon SuPPLY. 
Breaa. 124. Bakehouse registration, inspection, and regulation is carried out on lines similar to those 

set forth in our ordinary Local Board of Health Bye-laws; and in the performance of their duties 
the Inspectors find the same kinds of evils to remedy as here-'---dilapidated bakehouses, with floors, 
etc. in a condition impossible to keep clean; fowls and animals kept in, or in places immediately 
adjoining, them, bad water used, and such like. At Birmingham eve1·y baker is obliged to have the 
bakehouse regulations posted up in a conspicuous place within it; and this obligation has had tt 
good effect. ' 

Milk. 125. In England and -Scotland the hygienic control of the milk supply is chiefly under the 
"Dairies, Cowsheds, and l\'Iilkshops Order of 1885," an Order made by the Privy Council under 
the provisions of the Contagious Diseases (Animals) Act of 1878, and addressed to all the various 
sanitary authorities of the two countries. This Order makes it unhtwful to carry on business as a 
purveyor of milk without registration. 'l'he trades·of butter or cheese-ma.king are not interfered 
with, nor the selling· of, small quantities of milk to neighbours or workmen. No building is to be 
newly occupied as a dairy or milk-shed without a month's notice to the local authorities, aud the 
satisfying· of them as to lighting, ventilation, air-space, cleansing·, drainage, and water supply; and 
existing buildings must not continue to be so occupied if, in regard to all these matters, they are not 
in the state necessary and proper, (a) for the health and good condition of the cattle therein; and 
(b) for the cleanliness of milk-vessels used therein for containing milk for sale; and (c) for the 
protection of the milk therein ag·ainst infection or contamination. No person sutferi11g from tt 
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dangerous infectious disorder, or haYing recently been in contact with a person so suffering, is to 
milk the cows, handle the yessels, or assist in the milking or the storage or distribution of the milk. 
PriYies are not to communicate with or be ventilated into dairies ; nor are dairies to be used as 
sleeping- apartments. Swine are not to be kept in cowsheds. The milk of any diseased ·cow is not to 
be mixed with other milk, nor be sold or used for human food under any conditions, nor be sold or used 
for food of any animal unless and until it has been boiled. And local authorities are empowered to 
make reg·nlations to carry out the Order in their Districts. Most local ~uthorities have done so, and 
their regulations. usually provide for the whitewashing of dairies twice a year; the frequent....:...._usually 
daily-washing of the floor; the exclusion from them of any drain-openings; their proper lighting;· 
and their thorough ventilation. ,vith. respect to cowsheds, the regulations provide usually for their 
being properly paved, drained, supplied with water, and ventilated, and their being swept and 
cleaned twice a-clay, and their being whitewashed twice a-year. There are also reg·ulations for the 
regular inspection of the cattle, and the protection of milk from infection. There seems a gi·eat 
divergence of opinion on the subject of the air-space necessary for a cow. At Birmingham and 
Coventry the-requirement of the regulations is 800 cubic feet. At Liverpool and Warrington the 
floor-space allowed would not give this cubic space unless the cowsheds were over 20 feet high. 
At Birmingham the lighting-space is to equal one-twentieth of the floor-space, and the ventilation 
inlets and outlets 54 square inches for each cow. In the Glasgow Police Act Amendment of 
] 890 there is a very necessary provision to the effect that if~ in the opinion of the medical officers, 
the outbreak or spread of any infectious disease is attributable to milk supplied from any dairy, the 
dairy-keeper must furnish, on application, lists of all his customers. Under the Infectious Diseases 
(Pi·evention) Act of 1890, in the above case the sale of milk from the dairy would be stopped. 

The dairy produce from Denmark brings the highest price paid iu the London market, and 
no wonder, if the same precautions are generally taken with regard to quality of food, cleanliness, 
and care of milk as are exercised in connexion with the Copenhagen Milk Supply Association­
the Company that supplies the metropolis with the greater portion of its mi~k-the rest of the 
milk being also "controlled." Every cow is inspected every fourteen clays by a veterinary 
surgeon. Milk intended for infants' food, for which a small additional price is charged, is 
drawn from particular cows which are limited to a special diet, from which all roots, except 
carrots, and all oilcake are excluded. The feeding of other cows is also controlled. Great pre­
cautions are taken with respect to the milking; clea11liness of h~n<ls and dress-the latter being 
put on only at milking time-is insisted on; and every farmer must have a Lawrence cooler, and a 
stock of ice always on hand proportionate to the number of his milch kine, so that the milk on 
leaving the farm shall not exceed 41 ° Fahrenheit in temperature. On arriving at the milk store in 
town it is tested, and then filtered through special g-ravel and canvas upward filters. It is said to 

, be-quite astonishing to see the quantity of disg·usting dirt thus got rid of. Four kinds of milk are 
sold-cream, infants' milk, sweet milk, and half-skimmed milk-the former two in clear glass 
bottles, the latter from _large tin cans that the man who goes round with cannot tamper with. The 
milk is drawn off from tb"e cans by a tap that communicates with a perforated pipe inside that 
reaches to the top of the cans, the perforations being so graduated as to insure that the milk drawn 
off by the tap is a mixture of the top, middle, and bottom milk in the can, and thus the first customer 
served gets as rich a quality as the last. In case of infectious disease breaking out in any of the 
work-people's families, the person in question is suspended from work, but receives full wag·es, and 
thus all temptation to conceal such cases is 6hviated. During 1890, 120 cows were withdrawn on 
account of tuberculosis out of the 4284 cows kept by the 49 contracting farmers: of these, three cases 
,vere tuberculosis of the udder; 337 cows were temporarily withdrawn for other diseases, the most 
frequent being sore teats. The supply was suspended from two farms on account of cattle disease, 
and from one on account of scarlet fever. 

In New York the powers conferred on the milk inspectors are very great, and, as usually is the 
case under democratic institutions, ·very summarily exercised. 'l'he city is divided into seven 
districts, each of which has an inspector who i.i always accompanied by one of the sanitary police 
as a witness, and who every three weeks is shifted from district to district. He is provided with a 
tested lactometer, vessels for holding milk, stoppers and seals for them, books, forms, &c. Twice a 
month inspection is made at the railway stations and wharves of the milk as it enters _the city. 
The rest of the inspector's time is occupied at the milk-sellers' shops. The procedure is as 
follows :-The inspector enters the shop and asks the questions required by law, and necessary to 
fill up the forms in his inspection book; and under the heading in it of "Remarks" he notes the 
condition of the shop and milk vessels, whether thei·e is a dipper in the milk-can, and also the 
inarks on the can denoting the dairy from which it comes.· He then thoroughly mixes the milk to 
be examined, pours a sample of it into the tin vessel he uses for examining it, and takes its tem­
perature, and notes the reading of the lactometer. If the milk stands below 100° of the lactometer 
at a calculated temperature of 60° Fahrenheit-and he has a ready formula for making this cafou­
lation-he warms or cools the milk to exactly 60°, and notes the lactometer reading. If this 
reading be then below 100°, and if ,the appearance and taste also indicate that the milk has been 
watered, two samples are taken and duly sealed and marked for verification. One of. these is for 
the City Analyst, the other is handed to the milk-seller. The milk is tlien taken and poured out 
into the gutter-a sort of Jedburgh justice that very effectually prevents any of it being taken for 
human consumption, or any profit coming· from it into the milkman's pocket. When the report of 
the analysis is received, the Chief Analyst, in council with the Attorney and Sanitary Super~· 
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intendent, determines whether or not the dealer shall be ar'rested. Last year there were 299 arrests 
made, and 3705 quarts of milk destroyed, and 7400 dollars of fines imposed. .As these all shew 
a considerable diminution from 1889, the prompt method of dealing seems to be effectual in pre­
venting adulteration. If the milk has only been skimmed it is not destroyed, but the dealer is 
proceeded against. Of the adulterations, 63 per cent. were by the addition of water, 23 per cent. 
by the abstraction of cream, l 3 per cent. by both adding water and abstracting cream, and one 
per cent. by adding antiseptics. The sanitary authorities are advocating the introduction of a 
system of controlled milk-selling somewhat on the lines of the Danish system. 

126. The slaughtering of cattle and sale of meat are in England usually regulated under 
pye-laws formed upon the·Model Bye-laws of the Loc,tl Government Board. The establishment 
of public abattoirs is getting· more and more into favour ; but the visitor from Tasmania may well 
be surprised .at the backwardness of many even of the larger communities with respect to this 
important sanitary provision. While Hobart and Launceston and some of the smaller towns of 
the colony have for years had public abattoirs, the City of Birmingham is just building one, and 
many other large towns are still only debating upon the matter. The butchering of animals is 
usually done in the lower and more densely inhabited parts of towns, and adds to the unwholesome­
ness of districts already unhealthy enough. I saw in several towns I visited that while the general 
condition of the place was evidently the result of careful cleansing and supervision, the private 
slaughter-houses of the butchers were in a disgraceful state. This is not only ·bad for the 
neighbourhood in which they stand, but the meat slaughtered and dressed in such circumstances 
must be deteriorated. · 

Jn nearly all towns there is a regular system of meat inspection under the control of the 
sanitary authorities. The inspectors are usually practical butchers, a veterinary surgeon being 
calle~ in when cases are going to be taken into Court. 'l'here is a singular provision at Birmingham 
in connexion with this'inspection. The Health Committee employ three inspectors for examining 
meat, fish, and game. The butchers and fishmong·ers of the city ~mbmit a number of names to the 
Committee, who from them select six, and from these six three a.re selected to act in e\l,ch disputed 
case with the three inspectors as jury or arbitrators, the Medical Officer of Health being virtually 
umpire. This arrangement is seldom called into action-not once last year. In Copenhagen every 

· animal slaughtered is examined by veterinary surgeons, who stamp the meat as first clas~ or second 
class. In London, Glasgow, and Liverpool condemned carcases and meat are treated in tanks c.:un­
taining a solution of picric acid and protosulphate of iro1i: At Birmingham they are burnt in special 
retorts at the gasworks. At Manchester and other places having destructors, they are disposed of in 
them.. At Edinburgh they are boiled down, except in case of animals suffering from anthrax, when 

'the carcases are burnt. Special care is taken in case of tuberculosis, especially in some of the larger 
towns. In New York during the last five years the disease has been entirely confined to cows, not 
a single bull or steer suffering from it having been slaughtered. In Copenhagen last year nearly 
4½ per cent. of the cattle slaughtered were found suffering from it, and their carcases had to be 

·destroyed; but no distinction. is made in the statistics to shew whether they were steers or 
cows. In this last-named city particular inspection is carried out with regard to sausage-makers' 
.establishments. · 

] 27. The analysts appointed by tlie various health authorities are doing a very important work 
in connexion with the prevention of adulteration. This is shewn by comparing the percentage of 
adulteration detailed in recent reports with that given in tho~e of a. few years ago. At Birmingham 
from 15 to :.W years ago from 40 to 60 per cent. only of the articles analysed were found to be 
genuine. For the last few years the percentage has been from 85 to 90 of genuine; The diminution 
of falsification has not been regular: every few years some new method seems to have been 
discovered that tempted dishonest traders ~o try again to sell adulterated food, and this "try-on" 
has sent up the percentage of the falsified. Milk with water, butter with nmrgarine and fat, coffee 
with chicory, beer with salt, and lard with cotton seed oil, seem to be the chief articles that are 
tampered with in England. At Liverpool the samples for analysis are not only taken from ordinary 
dealers who sell food to be consumed at the purchasers' homes, but also from restaumnts and eating­
houses where it is being sold for immediate consumption. Glasgow seems to be the only city in 
Britain where much attention is paid to the condition of fruit and vegetables offered for sale, and 
there last year not quite 6000 lbs. weight were destroyed. At New York during the same period 
over 1,000,000 lbs. weight were seized and condemned. 

\-Vhen at Glasgow my. attention was called to the action the city authorities were taking in 
reference to a matter cognate to the above-the adulteration of tinned vegetables by the process for 
re-greening them. 'l'he noticing of the superior colour of fresh vegetables that have been boiled 
in copper vessels as compared with the colour of those boiled in tin or iron, led to the introduction 
of a process for improving the colour of those hermetically sealed in tins by Appert's method. This 
method has introduced a very important industry into France, where a trade of nearly £2,000,000 
ii year is <lone in preparing and preserving by it vegetables-chiefly peas and French beans. The 
process for improving· the colour of these vegetables consists in plunging them, while fresh. for from 
5 to 15 minutes in a boiling solution of sulphate of copper, of Rtrength varying according to the 
nature of the vegetable, but still more according to the practice of the individual manufacturer. 
The wide range of variation in this practice was shewn by the results of analyses made in 188], at 
the instance of the French Government, when from 8 to 27 parts of salts of copper in 100,00D 
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were found. The dangerous nature of this practice was soon seen, and in 1853 the use of copper 
vessels or of salts of copper in the preparation of preserved vegetables was forbidde~ in Paris, 
and in 1860 in all France. This resolution was adopted on the report of a scientific commission 
named by the Government to enquire into the whole matter. The summing up of the Report 
was-" Although the quantities extracted from the samples analysed have not appeared in general 
sufficient to produce serious accidents, the presence of a highly poisonous substance in th~se food­
:stuffs, in proportions without fixed limit, creates a risk which cannot be dsregarded, and which the 
A<hninistration ought not to permit." 

Immediately on the passing of the decree prohibiting· this re-greening, the manufacturers 
,commenced to agitate for its repeal, on the plea that it was :ruining an industry employing over 
20,000 persons The central government, and the governments of thE departments where !he 
preserving was done, appointed commission after commission to enquire into the matter, and durmg 
-their inquiries the law became virtually inoperative. But England, Gcirmany, and the United 
States passed laws generally dealing with the matter. In France the commissions all reported 
.against sanctioning "reverdissage." The commissions included such honoured names as }Jasteur 
.and Bussy. The latter asks_,." Can the Administration which, in the interests of foreign trade and 
-the health of children, pushes its foresight so far as to interdict the use of µoisonous paints in 
-colouring toys, sanction the staining of an ordinary article· of food with sulphate of copper?" The 
number of commissions appointed seem to shew that the Governments were anxious to be afforded 
,some pretext for withdrawing the decree of prohibition. That pretext was afforded it at last by a 

_ report presented on the 15th of April last year, and three days after the decree was rescinded. A 
,committee was named by the magistrates of Glasgow to report on all these proceedings, and Dr. 
Russell was its Chairman.. Its report sets for.th the :whole history of the agitation, and gives a 
,critical account of the report of the commission of last year, shewing that its recommendation was 
-the outcome-of the form the manufacturers' agitation had taken-" Th::.t re-greening for .export 
,should be permitted, but not for home use." The trade is therefore to have two labels, one for 
home use marking the ungreened vegetables as "legumes au naturel," and the other for export, 
whereon the principal customers for adulterated food are complimented by having their nationality 
;associated with the poisoned articles-" petifs pois" or" lia1·icots," as the e-<1-se may be, "al' anglaise." 

I believe that in all these colonies no special legislation is necessary in order to countervail this 
failure on the part of the Government of France to fulfil the duties that-as its own scientific men 
had so admirably shewn-it owed to its neighbours. In this colony the ::,2nd Section of the Public 
Health Act, 1885, is explicit on the subject, and I take it that after r:.otice had been given to 
'importers and vendors that petits pois and lwricots, unless marked " au YJ.aturel," are coloured· and 
:stained with a "material so as to render the article injurious to health," the sale of them would 
Tender the vendor liable to the penalties imposed by the Section cited, as absence of knowledge 
,could not be pleaded under the 34th Section of the Act cited. A similar course was adopted in 
Massachusetts. In the Nineteenth Annual Report to the State Board of Health, dated. January, 
1888, the Secretary says :- · · 

" The following articles of food named in the Report of the Food Analyst deserve special attention. 
·Canned vegetables ( chiefly beans and peas) .-A considerable portion of these articles is imported from 
France, mainly from Paris and Bordeaux, and, as will be seen from the Repor:, two-thirds of the samples 
.examined were found to be adulterated with copper, which had evidently been introduced for the purpose of 
imparting to these vegetables a bright green colour like that of the $ame ki::ids of food when used in the 
fresh state. Such sale being evidently in violation of the Statutes, the parties selling them were notified 
that the sale was deemed to be made contrary to the law of 1882. 'l'he limitation of the quantity of 
:poisonous colours in articles of food is, to say the least, a matter of doubtful propriety, especially when the 
preparation of such forms of adulteration is conducted by irresponsible parties c•utside of the State, and, :1s 

. 'in this cuse, outside of the Country." 

S::110KE. 

128. In the manufacturing towns· great efforts are made to improve the condition of the 
. atmosphere by the prevention, as far as possible, of the smoke• nuisance, 'l'he authorities are 
.naturally desirous, while safe-guarding the public health, to do as little as possible to interfere with 
the staple industries of their districts. But every year, with the developments of science, more and 
more can be done to diminish the nuisance, and this progress is marked by the variation in the 
local regulations, which are getting more and more stringent, without becoming correspondingly 
more oppressive and restrictive of trade. Thus, at Manchester a few yeal"3 ago four minutes in each 
half-hour were allowed for the emission of black smoke from factory chimneys; now the allowanc~ 
is limited to one minute in the thirty. Gas engines for the smaller, and Siem.en's furnaces for the 
larger motive powers required are also effectuating a great improvement. And the matter is not 

,one of comfort and cleanliness only, but one greatly affecting the public health-telling chiefly upon 
the death-rate from diseases of the respirntory organs. The yearly death-rate from these diseases in 
the various counties in England increases and diminishes in prnportion t,:> the smokiness of the air, 

.and varies.from 4381 in the million living in smoky Cheshire and Lancashire, and almost as many in 
London, to only ,2835 in the million living in Sussex, Hampshire, and Berkshire, and but a few 
more in· Hertfordshire, Buckinghamshire, Oxfordshire, and the fenny counties of Northampton, 
Huntingdon, Bedford, and Cambridge; and gradually mounting from this rate to that, ·as the 

,,counties become more and more smoky in their air. Dr. Hill, of Birn:.ingham, says in one of his 
reports~" The purity of the atmosphere is so important a point to strive after that a Cbntinued 
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vigilance to prevent the discharg·e of more smoke into it than is absolutely iiecessary is highly 
desirable, the more so as it is well recog·nised that sooty and other particles, besides being preju­
dicial to the respiratory org·ans and delicate goods; form. a nucleus for the atmospheric watery 
vapours, thus producing· the greater prevalence of fog's in manufactnring: towns than in the rural 
districts." 

' BURIAL. . 

l 29. I found that the opinions of officers of health, and other sanitary authorities, was being-
. more and more confirmed in favour of cremation. Arrang·ements hav~ been made at Glasgow and 

Leicester for thus disposing of the dead, and the public mind is gradually becoming more familiar­
ised with an idea that was formerly regarded with false sentiment and prejudice. Dr. Hill, in one 
of his recent reports, after quoting Sir H~nry Thompson's arguments in favour of cremation, says­
" I fully endorse these views, and strongly feel the responsibility of continuing a system after its 
dangers have been pointed out, and a remedy for them indicated." 

At Glasgow, under the special A et of last year, it is illegal to take the body of any person ". ho 
has died of an infectious disease in any hospital from the hospital, except for- immediate burial by 
being carried directly to a cel_lletery and there buried. Another section of the same Act sets forth 
that-" It shall not be lawful to hold any wake over the body of any person who has died of any 
infectious disease, and the occupier of any house or premises who permits or suffers any such wake 
to take place in such house or premises, and every person who knowiiig-ly attends or takes part in 
such wake, shall be liable to a penalty not exceeding forty shillings." · The necessity for such legis­
lation is shewn by a case mentioned by Dr. Stopford Taylor, Medical Officer of Health, Liverpool, 
in his yearly Report for 1887, when 51 persons suffering from typhus were taken to hospital from a 
neighbourhood where a wake had been held on a man who had died of that disease-the patients, 
or some of their connexions, having taken part in the wake. 

PREVENTION OF DISEASE. 

130. By orie of ·the provisions of the Infectious Disease (Notification) Act, 1889, sanitary 
. authorities were given the option of ad9pting it in their districts, and nearly all have so adopted it. 
Under the 3rd Section, when any infectious disease occurs in a house the head of the family, and 
also the medical man in attendance, are to notify the fact to the Medical Officer of Health of the 
district in which the house is situated. Section 6 limits the operation of the Act to the foIIowing 
infectious diseases:-" Smallpox, cholera, diphtheria, membranous croup, erysipelas, the disease 
known as scarlatina or scarlet fever, and the fevers known by ~my of the following· names :-Typhus, 
typhoid, enteric, relapsing, continued, or puerperal." Some officers of health regret that measles 
and whooping cough, or, at least, measles, were not included in the diseases to be notified, as they 
had lJeen in the voluntary notification that had been established in in.any places. Under the Act 
the sanitary_ authority has to pay to the medical practitiop.er a fee of half-a-crown for every case 
notified if it be one in his private practice, and of one shilling if he 110tifies it as occurririg in his 
practice as medical officer of any public body or institution. There is a penalty for failing t<? notify. 

The effect of thus making notification compulsory was at once notable. Even where a 
voluntary system had beeri established many medical practitioners had held aloof, and the 
proportion of deaths to notified .cases shewed how very imperfectly notification was performed. 
Officers of health, therefore, had to greatly rely on their inspect<?rs' discoveries of cases when going 
their rounds. The number of notifications im.mediately increased on the adoption of the Act. At 
Liverpool it came into force on the 1st September, 1890. For the eight _months ending 31st 
August only 1914'cases had been notified, though an epidemic of scarlatina had begun in June; 
for the remaining· four months of the year 2688 cases were reported. 

As far as I could learn the praGtical working of the Act was not accompanied with any of the 
friction that was anticipated, medical practitioners accepting and loyally carrying out its provisions. 
They were, as a rule, all specially informed when the Act.would come into force, and furnished 
with the necessary forms of notification. At Liverpool, where every house in which infectious 
disease occurs is inspected and disinfected, medical practitioners were offered a supplementary and 
optional form to be filled up in cases where they desired to avoid the inspector's visit and would 
themselves fulfil his duties. This form was decided on after communication with the local Medical 
Institution as representing the profession. It is appended to the ordinary notification, and .is in this 
form:-" Please state-I. Whether the patient is properly isolated, or fit for removal to hospital? 
2. The date for disinfection. 3. The names of children, if any, who att~nd school, and what 
school? 4. If any sanitary defect is supposed· to exist? 5. If any other matter requires 
attention ?" . 
. It has been found much more difficult to g·et the notification done by the heads of families, to 

. all of whom personally it was of course impracticable to send information as to the adoption of the 
law, though public notification was generally made. Dr: Fenton, . Medical Officer of Health of 
Coventry, gives the following illustration of the effects following compliance and non-compliance 
with· .the law in connexion with an outbreak. of scarlet fever that occurred in November, 1890, at 
Earlsdon, an outlying part of the city :~ • · 

· " On the 24th of that month two children were taken ill of scarlet ·fever. In one instance a doctor 
was called in, who reported tl1e case. The child was removed to hospital forthwith, and no further illness 
took place in that 'house. In tl1e other family medical aid was not at first sougl1t, and no attempt at 
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1solation was made. The other childreri from the house continued to attend school, and laundry work was 
taken into the house. On the 3rd·ofDecember a second child became ill, anc.l on the 7th a third. A doctor 
·was then called· in, and the cases were reported and 1·.emoved to the hospital, but not before five children in 
the family, and thirteen in other families, had been infected. Occurring in an isolated neighbourhood like 
Earlsdon, it was possible to trace the incidence of the disease from house to house in a manner that is 
"impossible in the crowded city. All the cases were removed to hospital, the school was closed for three 
weeks, disinfectants were supplied, and disinfection of houses, bedding, and clothing was freely done, with 
the desired result, Earldon being soon free from the disease. But the effect of di~obeying the law in this 
instance caused the city the expense of having to support eighteen persons in hospital for a period of from 
-six to eight weeks." 

All Medical Officers of Health seem to be agreed that the strict carrying out of the compulsory In schools. 

attendance clauses of the Elementary Education Act has had the tendency of aiding in the spread 
«of infectious diseases, especially measles and scal'let fever. On the one hand, parents, especially the 
more ignorant among thein, have a wholesome dread of the visits of the school attendance officer, 
-and, on the other, the loss arising· from diminished school attendance at present falls on the teachers. 
"This is very hard upon the latter, especially when schools are closed on account of epidemics; and 
yet this closing has been proved to be about the only successful means of staying the spread of an 
,epidemic among children. I was shown returns of the rapid extension of measles upon the opening 
of schools after the midsummer holidays, its subsidence during a period of closure, its re-exte1ision 
;upon an untimely re-opening, and its re-subsidence upon reclosure, all so marked as to render the 
conclusion as to cause and effect a certainty. In many towns information is sent by the Medical 
\()fficers of Health to the school teachers as to infectious diseases occurring in the families of pupils; 
and reciprocally by school teachers to the Officers of Health as to any children not attending· school 

,on account of illness. Much useful information is thus obtained. 
In New York children exposed to contagious diseases are excluded from the schools they are 

.attending. A notification is sent to the master of the school to the effect that the attendance at 
school of the children whose names are given, who are in contact with contag·ion of. scarlet fever, or 
,whatever the _disease may be, exposes the other scholars to danger, and brings the ma.ster within the 
_purview of the law prohibiting the exposure of children to such risks. 

In tlrn Glasgow Act of 1890 there is a section imposing a penalty upon any one washing or 
•exposing-in a wash-house or drying-ground, used in common, any heckling·, clothing, or other articles 
ihat have been exposed to infection, and upon any one selling, pawning, or giving such articles. 

1:31. In New York pulmonary tuberculosis is reg·arcled by the sanitary ~uthorities as a disease consumption. 
1that can be directly communicated froni one person to another, and the medical sanitary inspectors 
1take as much, or more, precaution against its spread as they do in relation to ordinary zymotic 
,tliseases. " Rules to be observed for the prevention of the spread of. corisumption" are pri~1ted and 
•-distributed everywhere, and especially among the.families connected with those who are known to 
1Je suffering· from it. The action taken it). connection with the disease is based upon the Report of 
Drs. Biggs, Prudden, and Loomis, Pathologists to the Health Department, who sum up their 
.Report, dated May, 1889, by saying-

" ·we desire to especially emphasize the following facts:-'-
lst. That tuberculosis is a distinctly pveventible disease; 
2nd. That it is not directly inherited; and . 
3rd. That it is acquired by the direct transmission of the tubercle bacillus from the sick to the 

healthy, usually by means of the dried and pulverised sputum floating as dust in the air. 
"The measures, then, which are sugg·ested for the prevention of the spread of tuberculosis are:-

lst. The security of the public against tubercular meat and milk, attained by a svstem of rio-id 
official inspection of cattle ; · · . · 

0 

2nd. The dissemination among the people of the know ledge that every tubercular person may 
?e a so_urce of actual danger to his associates if the discharges from the lungs are not 
1mme·drntely destroyed or rendered harmless ; and 

3rd. The careful disinfection of rooms and hospital wards that are .occupied or have been 
occupied by phthisical patients." -

132. The very g-reat increase in the death-rate from cancer that has marked the returns in 
Tecent years has caused a corresponding· amount of attention to be devoted to this disease. So far 
this does not seem to have produced any practical result. In his report for last yea1'., Dr. Stopford 
Taylor shows that in Liverpool the mortality from it is chiefly among women ; that the actual 
number in his returns has ~ncreased from 166 in 1869 to :334 in 1890; the percentage of deaths 
from it to total deaths has mcreased from l·l to 2·3; and the death-rate from it among l000living 
has increased from 0·34 to 0·54. He says, "Year by year this, disease claims more and more 
victims ; and though increased knowledge and correct diagnosis may add somewhat to the .number, 
:yet the yearly increase in the deaths from this disease requires some other explanation than it is 
possible at present to give. The number of deaths (334) was the largest ever recorded." 

133. The rate of infant mortality in a community is acknowledged to· be a good test of its 
·general sanitary condition.. A ve~·y large part ?f this mortality is caused by such zymotic diseases 
as measles,. scarlet fever, ~1phtheria, and w hoopmg-cough. The very large mortality from infantile 
,diarrhffia four years ago mduced the Local Government Board to send on(;l of its medical inspectors, 
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Dr. Ballard, to some of the larger towns to examine on the spot into the conditions which, ia­
addition to high temperature, tend to produce the disease especially among c-hildren under five· 
years of age. He was assisted by the Medical Officers of Health of the various places wherein his 
enquiries were held. His report has been made, and has given a fresh stimulus to sanitary wol'lc 
in connexion with drainage and cleansing. His opinion is "that the essential cause of diarrhma 
resides ordinarily in. the superficial layers of the earth, where it is intimately assor.iated with the 
life processes of some micro-organism not yet detected." His practical suggestions to sanitary 
authorities consequently are chiefly relative to the necessity of the speedy removal from habitations 
and their neighbourhood of all sewage and refuse, the drying of the subsoil, the making of house· 
sites and yards impermeable, the free ventilation of yards as well as houses. He also refers to 
food precautions, particularly with regard to milk and stale fruit. These suggestions are being 
acted on. · 

'l'he connexion between the staple industry of a place, as affecting· the employment of women 
away from their homes, and infant mortality, has often been insisted on. The Officer of Health 
at Coventry gives a confirmation of this in noting the great fall in the death-rate of children that 
accompanied the change of the staple trade of the city from the map.ufacture of ribbons, which 
employed women in factories, to the making of bicycles-a trade wherein women are not employed. 

V .A.CCINATION AND VACCINE LYMPH. 

134. In England the yaccination arrang·ements are under the control of the parish authorities, 
and not of the municipal or sanitary. Some of the Medical Officers of Health give in their yearly 
reports statistics on the subject obtained from the parish officers. So far as I could learn, most of 
the vaccination of infants is done from arm to arm, and among sanitary officers no persistent effort 
is made to encourage re-vaccination of adults. 

In the English army vaccination and re-vaccination are now, I believe, exdusively performed 
with calf lymph. The Army Vaccine Institute is. at Aldershot, and under the superintendence of 
I'rofessor Smith, and from it prepared lymph is' sent to all the stations of the army at home and 

. abroad. The lymph is obtained from weaned calves carefi.1lly selected and examined. On entering 
the establishment their age, sex, colour, weight, and girth are registered; and the weight aml girth 
are noted on their leaving. In another register there are entered a number and notes to identify 
each calf and the date of Yaccination, the source of the lymph used for the vaccination, the numbei· 
of insertions and how many of them were successful, the amount of lymph collected and method of 
its preservation, the number of hours after vaccination that the lymph was taken, and the disposal 
of it. Each recipient of it has to make a Return to the Institute of the number of primary vaccina­
tions and re-vaccinations performed, distinguishing the successful from the unsuccessful, so that the 
results obtained from each calf may be known. In collecting the lymph, not only the clear exudation,. 
but the crust of the pustule is also taken, and the whole thoroughly mixed in a mortar with glycerine 
till it becomes an opaque pulp coloured with the triturated crust. The pulp for home use is collected on 
ivory points in the usual way, which in turn are wmpped in tinfoil. That for sending to a distance 
is dropped into a hollow ground out of the middle of a little glass plate q inches square; another 
plate of the same size is placed over it, and the edges of the two are fixed together by being dipped 
into melted wax. The plates are then wrapped in tinfoil and kept in· an ice chamber till sent away. 
The lymph is taken 120 hours after the vaccination of the calf. I have to thank Professor Smith 
very heartily for his great courtesy and kindness when I visited the Institute, and for all the­
information he gave me. 

135. At Aldershot I had the pleasure of meeting Dr. Saint-Yves Menard, the Director of the 
French Vaccine Institute, who was good enough to invite me to inspect the establishment at Paris. 
and the method of operation both in regard to the culture and collection of lymph and the 
performance of the national vaccination system, and who was prodigal of kindness and attention 
during my visit. 

'l'he Institute is at No. 8, Rue Ballu, in Paris, and, though not large, is well fitted up for the 
purpose, and the whole of the apparatus and instrunients, from the pivoted-balance operating table,. 
to which the calf can be securely strapped while still standing, to the vaccinator's pocket-ca_se of 
instruments and accessories, are admirably well contrived and made. The calves are all specially 
chosen cow calves of from six to eight months'. age, weaned, and feeding on hay and bran. They 
are kept in clean, well ventilated stalls, with cement floors, glazed tile-covered walls and enamelled. 
iron fittings, so as to prevent all lodgment of infective dirt. The inoculation is made on the right 
side on the lower half of the thoracic-abdominal region, which is selected as presenting a large plane 
surface readily got at, and easily kept clean. The calf is strapped down on its left side, the place is 
washed with soap and water, then shaved and washed with borax water. A great number of 
superficial scarifications are made with the lancet, and the lymph inserted is taken from the 
precedingly vaccinated calf that gave the finest eruption. The lymph is collected from the fourth 
day up to the sixth day at latest after the operation. For immediate use the pustule is squeezed 
with a flat-bladed pincer till the lymph exudes. For use at a distance it is collected with a specially 
prepared scraper, that gathers up the crust as well as the pale lemon-coloured lymph. T~is is mixed 
as in England, with chemically pure glycerine, which renders the animal matter imputrescible. The· 
mixing machinery is a very perfect piece of mechanism, ensuring the perfect trituration of the crust.. 
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The pulp is put into slightly tumescent glass tubes and hermetically sealed with the blowpipe. It 
is of the same colour and consistence as that issued by the Aldershot Institute. About 400 calves 
are used every year, and each one yields, if necessary, enough lymph for 4000 vaccinations. 

There is no law of compulsory vaccination in France, but the vaccination of infants has become 
so much the custom in the larger towns that it is almost universally. practised. Besides, vaccination 
and re-vaccination are among the obligatory regulations of so many institutions that, in large towns 
at least, vaccination of the entire population is fairly well secured. Every child must go to school, 
but no unvaccinated child will be admitted into sC".hool, and every child ten years old at school must 
be re-vaccinated. Service in the army is obligatory, and every soldier entering· the arniy must be 
re-vaccinated. Every patient admitted into a hospital, whateve1· illness or accident may be the cause 
of his admission, is re-vaccinated unless his condition quite precludes the safety of the operation. 
This particular regulation has been in force for some years, and was introduced after one or two 
cases in which patients admitted for other complaints developed into smallpox which swept the 
wards. Policemen, railway servants, and the workmen of most public companies have to be 
vaccinated. There is thus· at Paris but little need of compulsory vaccination of infants. 

Dr. Saint-Yves Menard, and his colleague, Dr. Chambon, are the heads also of the civic 
vaccination service, and with their staff perform about 40,000 vaccinations a year. Every one of 
these vaccinations is performed directly from the calf. Some of the staff are always at the Institute, 
and there great numbers of parents of the middle classes take their infants; but when the rich 
classes desire that the vaccination should be done at their houses, the calf is taken there for the 
purpose. There are a number of special cariiages for the transport of the animals, and, when the 
operation is to be performed in an apartment, on one of the upper floors of one of the vast houses 
in Paris, it is amusing to see how the vaccinating staff is prepared for all emergencies; there being 
not only a sort of sedan chair arrangement for carrying the calf up, but canvas carpet covers to lay 
down to insure against all accidents. Vaccinations performed with such paraphernalia and under 
such circumstances cost a pretty fatle fee, the payment of_ which is an evidence of zealous_ faith in 
Dr. Jenner. · 

But by far the greater part of the vaccinations are performed at the public offices and institutions. 
Every week in every one of the twenty arrondissements of Paris vaccination is performed for all 
comers, either at the Mairie or some other large building. Not only is the operation g-ratnitous, but 
poor parents are allowed a snm of about three shillings to pay for.the loss of time caused by their 
bringing back the chil<l on the eighth day for verification of the success of the vaccination of the 
week before. 

Dr. Menard took me with him to the weekly vaccination at the Mairie of the XI; Arrondisse­
ment on the 23rd of September. We arrived at the place a short time before the staff, and while 
waiting- for them we saw not only mothers and infants coming in, bnt troops of children of all ages. 
Soon the calf was brought in a low set co:vered carriage, the back of which when let down formed 
an easy inclined plane for the_ animal. It was· quite at home with its attendant, and seemed to 
know what was expected of it. · The last week's children treated it as an acquaintance, and there 
was not the least difficulty in getting it into the vaccinating room. This was a large place with a 
low platform on two sides, ordinarily used for meetings such as school examinations. The last week's 
children to be inspected only ,yere on one side-the mothers uncovering the arms, as the doctor 
rapidly examined those evidently successfully vaccinated, and passed them -to an assistant who 
recorded the fact and gave the certificate for the little bonus. The doubtful cases and the clearly 
unsuccessful ones took a little longer time, and the latter were sent to the other side of the room 
among the children come for vaccination. · 

These children, after being_examined to see if they were in good health, were ·sent up with 
their mothers in small batches on to the platform, where the calf was quietly standing in the- sight of 
all. The flat-bladed pincer of which I have spoken was fixed on a line of pustules, and was 
making the lymph exude. On a little bench close by, which. was covered with a white napkin, was 
a small dish containing a weak solution of oxycyanurate of mercury (1 part to 1500 of water), 
and four or five vaccinating instruments which have a sharp pointed steel arrow-shaped blade about 
three quarters of an inch long, screwed into ·a handle. Meanwhile the mothers had bared both 
arms of the children, and were taking them. one by one to the doctor, who stood in a good Iig·ht 
and within reach of the little bench, on which the assistant with the calf placed the prickers when 
he had charged their points by making them touch the exuding lymph. The doctor made two 
slight punctures on each arm and handed the instrument to another assistant, who dipped it into the 
mercurial solution, which thoroughly disinfects it without injuring the steel, dried it, and handed it 
back to the first assistant to be re-charged with lymph. The whole of the operations are thus per­
formed. No two children are vaccinated with the same instrument until it has been disinfected and 
re-charged with lymph from the calf, and, consequently, there can be no accidental inoculati9n of 
blood or matter of any kind from one child to another : and, as the whole operation is performei 
coram populo, they see that this is so. I was interested to see how the habits and feelings-the weak­
nesses, if one chooses to call them so---of the people were considered in the matter. For instance, 
boys were vaccinated with two punctures, one above the other on each arm ; girls, to whom in after 
life the cicatrices might be considered a disfigurement when in full dress with short sleeves, had the 
punctures side by side, and so high up that any sleeve would cover them. The punctures made 
were in all cases very slight, most of the children not crying·during the operation, and 'those who 
did cry, often doing so before they were touched. The work was done with a·stonishing rapidity. 
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The punctures were usually covered with a bandage of air-tight material, to be removed the next 
day, but which in the meantime keeps the place from the action of the air and the matters floating 
in it, and from being· irritated by the clotpes. There were about a hundred of the previous week's 
children and another hundred of first appearances. This was more than usual at the season, for, 
as a rule, nearly all children in France are vaccinated lJetween April an:d J uly-1\fay being the 
favourite month. ' 

136. In New York as great attention is paid to re-vaccination as to primary vaccination, and 
calf lymph only is used. The Health Department has an organised corps of physicians, eight in 
number, who are known as Permanent Inspectors of Vaccination. In the spring and autumn of 
each year as many more physicians as may be required to make a house-to-house visitation of the 
whole city are appointed as Temporary Inspectors of Vaccination. It is the specific duty of all 
this staff to offer during this visitation free vaccination to all persons needing it. With regard to 
public schools, no pupil is allowed to attend, nor can any teacher be employed, unless properly 
vaccinated; and it is a condition precedent to the admission, employment, or attendance of a pupil 
or teacher, that the master of the school be furnished with a proper certificate from a qualified 
doctor of such vaccination. The Board of Health is empowered to send qualified agents to 
examine, vaccinate, or re-vaccinate all pupi_ls who require it, and the master is bound to co-operate 
with the agent of the Board; and no pupil who refuses to be re-vaccinated either by the agent or 
at home· by the family doctor is allowed to attend any school until the requirement is folly complied 
with. In accordance with this regulation pupils of the various schools are vaccinated by special 
inspectors, who visit the schools during teaching hours and vaccinate all pupils, except some good 
reason for non-vaccination be presented by the teacher, parent, or pupil. The lymph used is pro­
duced by the" Vaccine Laboratory" ·of the Department, from which surplus lymph is also sold 
to the medical profession. ln regard' fo primary vaccination very strict supervision is made. 
Every such vaccination is ve1;ified and reported on by an inspector who is not the one who 
performed the operation. The condition of the population in relation to vaccination is every yeat· 
becoming ,better. In 1890 there were performed 30,329 primary vaccinations, as against 26,3~6 in 
1889; and 61,718 re-vaccinations, as ag·ainst 48,206 in 1889,~showing an increase of 17,505 in all. 
These numbers are irrespective of the vaccinations performed by private medical practitioners. As 
the number of births in the city, after deducting the deaths of children under one year of age, was 
28,962 in the year 1890, it \Vill be seen that the above numbers are very, remarkable, and that the 
children of New York are rapidly seeming immunity frbm smallpox. There were only five cases 
of it in the city during the year, and they were all imported by ships from other places. The total 
cost· of the Vaccination Department for the year was 19,110 dollars, making the cost of each 
operation a: little under 9d. The lymph is chiefly collected on quill slips ; some ivory points being 
used, and also a few tubes. Only cow calves are selected for cultivating· the lymph. Each one is 
kept under conditions of the most scrupulous cleanliness, is examined by the Departmental 
Veterinarian, and unless it shows normal vesicles it is not used for charging points. 

DrsINF ECTION . 

. , 137. Nearly aU sanitary authorities issue suggestions and direction~ as to· the precautions to be 
taken in houses in which cases of infectious diseases occur. A short time ago the Society of 
Medical Officers of Health ag+eed upon some ge1ieral sug·gestions to be recommended. to· all, and 
these suggestions have in many cases been adopted. On the whole they agree with the· directions 
that have been issued in Tasmania from time to time by Dr. Hall, the Central Board of Health, 
and Dr. Giblin (the Medical Officer of Hobart). There is one point on which very great stress is 
laid-the removal of the patient to a hospital, or his complete isolation at home. The disinfectant 
generally recommended in England, as here; for use in the sick room is green copperas. In France 
sulphate of copper is recommended in solutions of 1'yo strengths, one being made with 3500 grains 
of the sulphate to the gallon, and the other with 840 grains to the gallon ; the former being used 
for disinfecting the dejections, soiled linen, &c., and the .. latter for washing the hands and steeping 
the unsoiled linen, &c. ln all cases supplies of disinfectants are given gratuitously. The French 
authorities also recommend the attendants on the sick to· frequently rinse their mouths with water 
that has been boiled. 

138. When a case of infectious disease has been notified to the medical, officer he usually 
instructs the inspector to report on the premises on which it has occurred. These inspections are 
often very thoroug·h, as the inspector has usually to fill up the columns in his report book, which 
make it necessary to examine the place in detail :-" General condition of the house ; state of 
cellars; water supply; back windows and doors; state ofprivies and of ashpits; condition of yard; 
drains; sinks; animals; number of habitable .rooms ; number of inmates ; work required to be 
done; when work :finished; whether reported on ; Remarks" -I quote all these from a form given 
me-have to be written down. After the remo.val of a patient, or on his recovery if treated at home, 
the house is thoroughly disinfected. To this end, a notice is served. on the owner requiring him 
within three days to do the work set forth in the schedule of the notice. This schedule usually 
gives directions "to strip the paper from off the walls and ceilings, and burn it immediately ; to 
cleanse the painted surfaces, wash the walls and ceilings with a solution of caustic soda, and lime­
wash the walls and ceilings of house, cellars, privies, and entries." In nearly every district the 
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authorities keep a staff of men for doing the above work, and fumigating with sulphurous gas, 
gratuitously for the poor, and on payment of actual expenses by the rich. 

In Paris the service of disinfection is gratuitously performed, and is vei-y carefully organised. 
For house-disinfection two men always g·o together, being carried to the place to be disinfected, 
tog-ether with their implements and material, in the vehicle that is to take away the bedding·, &c. 
that requires di~infection by heat. The implements and material comprise everything they are 
likely to want-sulphur in pound packets, and pieces of sheet iron, bags of sand and bricks to make 
_a safe place in the room whereon to burn it, and ·some methylated spirit, matches, and fire-lighters 
to help in setting it on fire; canvas bags containing· long canvas blouses buttoning round the wrists 
and neck and covering all the clothes of the men while they are at work; a measuring· rod, a 
ladder seven feet long·, a pot of paste with a brush, two wooden buckets each holding 2¼ gallons ( 10 
litres), four whitewash brushes and two bass brooms, and a quantity of paper such as old news­
papers ;,then sulphate of copper in pound packets, a litre of a strong· solution of corrosive sublimate, 
and a guaging glass holding one-tenth part of a_ litre. The strong solution of corrosive sublimate is 
formed by taking- ten per cent. by weight of the sublimate in powder, five per cent. of chlorhydrate 
of ammonia, and 85 per cent. of water. It is coloured blue to distinguish it_ from other-liquids, an,d 
S;) prevent accidents; and when used it is diluted by putting the measuring-glass above men­
tioned full of it to the ten-litre bucket fuli of water_:_and thus the solution actually used contains 
one part of corrosiva sublimate in a thousand. · 

On arriving at the house the men pm on tbeir blouses, prepare ten litres of the strong solution 
of sulphate of copper mentioned in ~137; they then measure the room to be disinfected, so that they 
may know how much sulphur to burn-the quantity prescribed being about two ounces to every cubic 
yard of space. They next spread out on the floor or on the tables all objects that could not from their 
nature be removed for disinfection by heat, and then block up all openings, carefully caulking all joints 
by pasting over them strips of paper. They proceed then with the sand, bricks, and sheet iron to 
make a i:afe place in the ,middle of the flo01· for burning the sulphur; the p1·oper quantity of this is 
put upon.it, moistened with.methylated spirit, and a fire-lighter is lighted and placed on it. The 
door is then locked by the men as they retire, and is also securely caulked outside with paper and 
paste. They take the strong solution of sulphate of copper they have made; and with it disinfect 
the privies, sinks, and drains, leaving a little that they dilute into the weak solution, and therein 
wash their hands. They then take off the blouses, which are replaced in the canvas bags and sent 
off to the disinfecting-station. 

On the morrow they return to the place and open the door and windows ; they again disinfect 
the privies, &c.? outside the chamber. They then prepare two bucketfuls of the weaker solution of 
corrosive sublimate, and with the whitewash brushes and brooms dash the solution over the floor, 
walls, and ceiling of the chamber, and 9ver everything it contains, taking care to thoroughly wash 
the frame of the bed, the floor round it, and the night-stool. 

There is also an org·anized corps of oisinfectors unde1· the Health Department of New York, 
and their services are rendered gratuitously to the r>nblic. · For fumigation sulphur-dioxide is used, 
but for ordinary disinfection bromine is recommended. It is used in a solution of one pound in 200 
gallons of water; and from a series of experiments made last year by the chemical staff of the 
Department, it ranks, at this strength, in effectiveness as a germicide after corrosive sublimate and 
carbolic acid, but before permanganate of potash, chloride of lime, proto-sulphate of iron, sulphate 
of zinc, and other common disinfectants. It also seems to have lost all disagreeable smell-the 
smell, in fact, that gave it its name-for the analysts say of it-" Attention should be drawn to the 
effectiveness of bromine as a disinfectant for ordinary domestic uses. In addition to its marked power 
as a germicide, it possesses the advantages of cheapness and great effectiveness as a deodorant, nor 
does it substitute another unpleasant smell for the one destroyed, as is the case with carbolic acid. 
In solution of the strength given a gallon costs less than half a cent.' It was first brought into use 
by this Department 1887 as a deoderant of the earth exposed throughout the city by the excavations 
made for the subways." It ought therefore to be very useful whenever large quantities of polluted 
earth have to be moved, as is often the case with sewerage and other sanitary works. 

139. Nearly-every urban sanitary authority has a disinfecting-station at which all articles, such 
as bedding and clothing, that have been subjected to infection, may be disinfected. Some of these 
establishments are remarkably well fitted np, and do much effective work. At Glasgow half an 
acre of land adjoining the Belvidere Isolation Hospital is occupied as a disinfecting-station; and 
there is a larg·e washing establishment, as well as hot-air and steam stoves. The clothes of the poor 
are, as a rule, taken there ·while the house is being· cleansed and disinfected, and are washed, dried, 
and returned before evening. There is also a cremator for straw taken out of mattrasses, and-which 
is a very necessary adjunct to such an establishment-a steam carpet disinfector and beater. The 
stove used is one of Washington Lyon's, that can now be used with dry air for articles which will 
not bear steaming. One great advantage that it possesses when being used with steam is that the 
jacket of the stove is always kept at such a temperature as does not allow the steam to condense 
upon it. I cannot understand why, when these stoves are fixed in these stations, their doors should 
be made of such an awkward shape, and their floors be so made as to require a difficult arrange­
ment to draw out and in the receptacle holding the articles to be disinfected-movable rails having· 
often to be adjusted for the purpose. At Glasgow on an average about 2000 articles are disinfected 
by washing· or staving every day. 
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In other disinfecting stations I saw Goddard and Massey's self-regulating stoves at work dis­
infecting by hot air, and giving very good results wherever ordinary care was taken and ordinary 
intelligence shown. by the man in charge. 

In England I saw no locomotive disinfecting stoves at work, but at Paris they use those 
patented by Geneste and Herscher. This apparatus consists of a disinfecting chamber, in which is 
a carriage with trellis-work shelves to receive the objects to be disinfected, which must be all of a 
nature that will not be spoiled by steam. This chamber is closed by an air-tight door. In front of 
the chamber is a boiler with vertical tubes, in front· of which again is a coal-box, under the driver's 
seat. The whole is mounted on four wheels, and can be drawn by two horses. The disinfection is 
performed by steam, at a low pressure, being· introduced into the chamher of the stove for 1-5 minutes, 
the pressurQ being reduced and re-applied every five minutes during this time. The door is then 
slightly opened, and the articles left to the operation of dry heat for 20 minutes more, when the 
door is fully opened, and the operation is at an end. I do not know whether this apparatus has 
been tested, in the same manner as English ones have been, by sanitary experts, but I should doubt 
the effectual disinfection of a mattrass by the above process in the time mentioned. I should think 
it would be effectual with ordinary clothing· and all such articles as could be spread out on the 
latticed trays so as to be quite exposed to the actio11: of the steam. But, apart from such considera­
tions as ·these, I find that the sanitary authorities have found that these locomotive disinfectors have 
such inferior action to properly constructed fixed disinfectors in well arranged stations, and that their 
use is accompanied with other grave inconveniences, that they are recom·mending that special 
carriages for conveying infecte'd articles to such stations be always employed instead of sending the 
disinfecting ap·paratus to the place -i.vhere the infected articles are. At the Prefecture of Police they 
were good enough to give me the proof-sheets of a report on the matter by the Qouncil of Public 
Hygiene and Health of the Department of the Seine, in which the inconveniences above referred 
to are thus summarised :- · 

"In effect, with a movable stove there is evidently, every time it is us~d, only a provisional installation; 
it becomes absolutely impossible to secure the complete separation so indispensable between the inf,:cted zone 
and the uninfecte_d ; there is necessarily contact with the persons charged with the handling of the things 
before and after the operation, and then there can be no guarantee that after the disinfection a new con­
tamination will not be produced. And if it be taken into. acc.:ount that these manipulations are done by 
workmen habituated to these operations, and fatally careless as to its dangers, out of reach of all scientific 
and reasonable direction, without real control, we must come to the conclusion that these movable stoves 
do not offer sufficient guarantees. On the other hand, if the stove· is placed in a hospital where all the 
arrangements are iBtelligently organised, so as to compel the attendants to submit themselves to all hygenic 
precautions, the service of disinfection is presented to ns as affording oomplete security." 

HOSPITALS. 

140. Every year it is getting to be more and more recognised that the only really effectual way 
of dealing with the more highly infectious diseases, such _as sc.:arlet fever, is by isolating· the patients; 
and it is all the more important that this recognltion is made, not only by medical men, but by the 
general public. Dr. -Fenton, Officer of Health of Coventry, says in one of his recent reports:-

" The powerful influence which the isolation of inf~cted persons has in restraip.ing outbreaks of 
epidemic disease has been so frequently demonstrated in Coventry as to require no further proof. The 
inhabitants appreciate this, and every year a greater proportion of persons who suffer are removed to 
hospital, and with less reluctance on the part of parents and friends. ,::Last year four-fifths of the cases of 
scarlet fever that were reported were removed, and in no case known to me did the sufferer remain at home 
unless isolation were really, effective. The result was that the disease never assumed any serious proportions, 
and, although it displayed a most malignant tendency, only 15 deaths took place from it, and at the end of 
the year no new case had been reported for a month. Compare this with the epidemic ofl874, when the Iron 
Hospital was first opened. Owing to the strong objection which parents had at that time to part with their 
children, removal was effected .only in 12 cases. The children remained in their homes, but the disease 
spread with such rapidity and fatality that in six months 101 deaths took place, and probably more than 
2000 persons were infected. Contmsting these two pictures, you will have little hesitation in supporting the 
Sanitary Committee in their efforts to increase and, maintain the efficiency of your Hospital." 

In another report he says:-
" Another most satisfactory result was that the rate of mortality was exceptionally low. Comparing 

the mortality in hospital with that amongst children treated at home, we find only six deaths occurred out 
of 162 cases of scarlet fever in hospital, while there were twelve deaths out of 106 cases at home. In 
typhoid fever., too, there was only one death out of nineteen in hospital; against three deaths in seventeen 
at hom_e. The percentage of deaths in the latter case appears higher than it really was, owing to a c.:ertain 
number of non-fatal cases, escaping notice ; but, making full allowance for this, there is still a vastly 
superior chance of recovery, in hospital than in the unwholesome, overcrowded homlaS whence most of the 
patients are removed, where the nursing, and even the· dietary, are often of a very inefficient and improper 
character." 

141. Nearly all sanitary authorities have established isolation hospitals independently of any 
local general hospitals that may exist in their districts, and everywhere their influence, not only in 
restricting the spread of disease, but also in lessening the mortality from it when it does occur, is 
clearly established. But in most places the provision made is insufficient, especially as much of it is 
of a temporary nature-wooden and iron sheds, with or without felt-a kind of construction not 
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suited for either patients or nurses during an English winter. Some of them have, and all of them 
require, small observation wards for the reception of cases about which there is some doubt, or 
which may have been incorrectly diagnosed, but which cannot without danger be-admitted into the 
general ·'or special wards. · 

The fever and smallpox hospitals of the Oity of Glasgow are at Belvidere, on the Clyde, just at 
the south-eastern boundary of the city near the old waterworks. They. are placed pavilion-wise on 
an estate of 32 acres, and were designed_ by the late master of the works, Mr. John Carrick. The 
pavilions have been built at various times, and the more recently erected ones combine all the 
ameliorations that were suggested by the experience gained during· the occupation of the older 
buildings. The followillg is a description of one of these newer hospital pavilions :-On plan it is 
a long rectangle about 168 feet by 26 feet, standing north-east and south-west, and 60 feet away 
from the next parallel pavilion. It is divided into two sets of wards, each ~et comprising an acute 
ward, 56 feet by 22 feet interior measurement, and a convalescent ward, 24 feet by 22 feet. Access 
is gained to these two wards separately from an entrance hall in a projecting building; and this 
projecting building also contains a bath-room (in which, if necessary, patients can be bathed before 
admission into the wards), lavatory, water-closet, "steeping-room" for soiled linen, and pantry. 
There is another projection from the middle of the acute ward for a nurses' day-room, 
which has also a glazed bay projecting into and commanding a view of the whole ward : and in this 
room are the linen-closet and the "poison cupboard." Each ward is 14 feet 6 inches high to the 
wall-plate and 23 feet 9 inches to the ridge, the roof being opei1; has window openings equal to 
about half the floor area, and has an open fireplace at each end. The acute wards give accommo­
dation to eleven adult patients, with more than 2000 cubic feet of space to each, or to twenty 
children, with 1200 cubic feet to each. 'rhe convalescent wards have beds for four adults, with 
2500 cubic feet of air space each, and would- give ] 250 c'u'bic feet to eight cribs for children. The 
buildings are of brick, one storey high, but the floor level is 8 feet above the ground. The wards 
and nurses' room are floored with oak, wax-polished, and the hall and other rooms are laid with 
tiles. The walls are plastered with Keene's cement, coloured with distemper, frequently renewed. 
The roofs are boarded under the slates, and all the woodwork varnished. All projections where 
dust could lodge are avoided. 

The real heating is done by hot water-the cisterns being under the entrance-hall, arid heated 
by steam from a central station supplying the whole of the pavilions. The hot-water pipes are 
carried at floor level round the rooms, and in winter warm the air admitted by the ventilators; but, 
as above mentioned, there are also open fires at.each end of each ward. To prevent radiation from 
the large window surface, all the sashes are double glazed, with an interval of three-quarters of an 
inch between the glass. The temperature of the wards is kept at from 55° to 60° in the coldest 
weather. The ventilation is effected by direct openings under the windows for the admission of air, 
and ventilating· shafts in the chimneys, together with Boyle's ventilators and.glazed dorrner windows 
in the roof, for the outlet. The admission and outlet openings can only be controlled by the nurse 
.in charge. 

The bedsteads are all iron, the furniture polished hardwood, and all cupboards, linen chests, 
and such like furniture are mounted on rollers like American trunks. The mattrasses are stuffed 
with straw, and the pillows with chaff, the stuffing being burnt whenever soiled, and the whole 
,renewed for every new patient. Other materials, such as wood-wool, have been tried, but the straw 
.and chaff have so far proved to be the best. 

Of late years great improvements have been made in regard to appearance iu hospital-the 
moral and physical effect producscl by appearances, especially on the sick, having become duly 
appreciated. I was very much struck with the cheerful appearance of the wards in the workhouse 
·infirmaries I visited, particularly at Birmingham, where _admirably arranged infirmaries for 1400 
patients have been built, and at Coventry : the broad gangway of crimson drugget and the 
,crimson coverlets, throwing in relief the white linen of the bedding aud tablecloths ; the flowers on 
the stands, and the g·aily coloured pictures on the walls, quite belying· the traditionally painfully 
clean discomfort of a workhouse. And, speaking of the Fever Hospital at Glasgow I have just 

.. described, Dr. Russell says:-
" The grounds possess great natural beauty, rising gently as you approach the C~yde, where they are 

.. broken by three small glens, once the beds and sloping banks of three streams. The whole estate is well 
wooded, especially along the avenue and western boundary, where the rooks have recently established 
themselves in the tops of the old beeches. The convalescents are allowed to wander at will over the many 

·beautiful walks, and in summer it is one·ofthe most pleasant of sights to see the children rolling about 
• on the grassy slopes of the glens, and the seats, placed here and there, occupied by groups of people w~o, 
for the first time in the lives of many, are tasting the sweets of nature. At the rear of the Fever Hospital 
several acres are laid out as a flower garden with a greenhouse from which the wards are supplied with 
potted plants. Flower plots are distributed here and there between the pavilions, and in other open 

,spaces." 
Another detail I noticed bearing upon the prevention of the spread of infection was the in-

.,creased restriction placed upon visits paid by the healthy to the sick in the hospital wards. This visiting 
is everywhere discouraged as much as possible. At New York friends are allowed to visit patients 
in the Isolation Hospitals once a week on condition that they change their apparel, remain only 
half an hour, and fulfil all other precautions that may be deemed advisable to prevent the spread 

.. of contagion. In the diphtheria wards mothers are allowed to accompany young children, provided 
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they will stay in hospital till the patient recovers, that they will comply with all the regulations of 
the !10spital, and do what they can to assist the attendants in their duties with other patients. 

142. At Glasgow the Sanitary Authorities have made another admirable proYision wl{ich is­
used in connexion with iyphus fever g·enerally, but also s.ometimes in connexion with other infectious 
diseases-a reception house. This establishment has 24 beds, and to it are taken the healthy, 01· 

apparently healthy members of a patient's family. They are stripped of their own clothes, which 
are taken away to be, stoved, and other clothing supplied if necessary. They are then kept at the 
place for from 14 to 17 days, being constantly and carefully· inspected. If any disease develops 
itself the patient is at once transferred to the Hospital. This detention gives time and opportunity 
for thoroug·hly overhauling· the house·from which the patient was brought. 

NOXIOUS TRADES. 

. 143. In Eng·land the larger manufacturing industries of a nature affecting the public health by 
their influence on the purity of the atmosphere, are chiefly controlled by the Inspectors appointed 
by Gornrnment under the Alkali Acts, who, as has been mentioned in connexion with the pro­
c·eedings of the Congress, take cognisance of all noxious gas-producing tmdes. vVith reference to 
other noxious. trades, the interpretation given to the words, and the measures taken for their 
regulation by local sanitary authorities, are very similar at home and in the colonies. The home 
reg·ulations are chiefly based on the Model Bye-laws. I heard of no noxious trade m·eas specially 
set apart, and where stwh trades could be carried on under privileg·e of any sort. In London, as 
in New York and most_other large towns, there are districts where these trades have congregated, 
and where, consequently, workmen employed in them have also congTegated with their familie::;. 
In such localities, as nearly all the population is more or less directly interested in the trades, there 
is not usually much question raised by the people themselves, but the sanitary authority has, 
nevertheless, to safeg·uard the public health by reqt1iring that all needful precautions are taken, and 
the yearly reports of the Officers of Health shew that this is done. 

In France the law on the subject, and the admjnistration of it, are very precise. The general 
law is contained in the Decree of the 15th October, 1810, which is still in force with modifications 
made in subsequent Decrees. Under the Decree of the 3rd May, 1886, all noxious trades are 
divided into three classes according to the danger to the public health, or annoyance to neighbours 
that characterize their operations, and these classes are different to those established under the 
earlier Decrees. Of trades carried on in this colony, the following are ranked in the first class :­
abattoirs, bone-burning, blood-boiling, coke ovens, fat-melting, glue-making, grease works, 
knackers' yards, manure works and depots, offal and fresh bone stores, ore-roasting, starch-making 

- by fermentation, stearine-making, and tripe-boiling : in the second class-charcoal-burning, 
curriers, and greenskin stores, fish-curing, forges and rolling-mills, gasworks, limekilns, machine 
works, oil and spirit stores, pigg-eries where more than six pigs are kept, potteries, pyroligneous 
acid works, and tanneries : and in the third class-asphalte stores, breweries, brickworks, candle­
works, distilleries, dye works, fellmong·eries, iron and brass foundries, malthonses, marine stores, 
sheepskin (dry) stores, soap works, and wool-scouring works. Altogether about 500 trades or 
branch trades are classified. 

None 'bf these trades can be established without Prefectoral authorization. The demand for 
this authorization has to be accompanied with a plan on a fixed scale, shewing all the neighbour­
hood of the place where the works are to be established for a radius of 500 metres .in the case of a 
trade comprised in the first class, and-of 200 and 100 metres respectively for the second and third 
classes, and also a detailed plan of the works. Due notice is given of the application, and an inquiry 
de commodo et incommodo is made on the spot, and all objectors are heard, and the opinions of the 
sanitary and other interested authorities are received. In the case of first class trades, the Prefect 
of the Department decides the question; in the other classes the Sous-Pr1fet of the Arrondissement; 
but the manufacturer and the objectors can either of them appeal to the Council of State from· 
these decisions. When an establishment is authorized, the authorization is given conditionally, 
and the works are carried on under inspection, to insure the fulfilment of the conditions. 

There are no general rules laid down as to the conditions to he imposed in r~gard to the several 
trades, each application being considered on its merits. But the Prefecture of Police in Paris­
within 'the jurisdiction of which the" classed trades" are placed-follows generally the technical 
conditions laid down with respect to each of them in a work published by its architect-in-chief, 
M. Bunel, entitled "Etablissements. Insalubres, Incommodes, et Dangereux," which is a complete 
cyclopredia of information on the subject of such establishments, the inconveniences and dangers 
connected with them, and the stipulations to be made in authorizing them. As an example of the 
practical nature of the work, I may give what he says in the portion devoted to " Technical 
Conditions " under the heading-

"FELLMONGERIES. 

" Third Class. 
"· Inconveniences.-Smell. Getting rid of the washing and steeping water. Smell from these waters, 

and of the vapour that rises from the pits. Vapours from the hot-water processes. Danger of fire from 
the stove.-Among the workmen, ulceration of the fingers. . 
. "Conditions.-The working places to be thoroughly ventilated; their floors and the pavement of the 
yards to be made of impermeable materials. 
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" The drainage to be underground, the debri.~ of skins and wool being kept back by gratings. 
"The pits and their borders to be built in masonry in cement and plastered in cement, so as to be 

ihoroughly watertight. 
"The fermenting tanks to have airtight covering. 
"The stove to be built with incombustible materials, and have iron doors. 
"The skins to be treated immediately on arrival at the works. 
"All locks, bits of skin, scrapings, and animal refuse matter to be disposed of every two days·. 
" If wool-beating and washing be carried on in the fellmongery, the special conditions applicable to 

those trades must be also fulfilled." · 
Then follow references to scientific and practical reports on fellmongery_, to reports of ca,ses on 

the subject that have been decided in the courts of law, and to reports that have been made by 
sanitary commissions on the subject. vVith reference to most of the other "classed trades" the 
information is equally full. 

In New York the" offensive trades" are subjected 'to daily inspection by the Officers of the 
Health Department, who also take cognisance of all complaints of the existence of nuisances of 
·whatever character. .The citizens look to the authorities for complete and absolute protection from 
,danger and annoyance. The last annual report mentions "heat from steam boilers and pipes, 
odours from restaurants, perfumery factories, tobacco factories, &c., dust from carpet-beating, fumes 
from smelting works, pµotographers' establishments, electroplating establishments, &c., barking of 
-doys, playing of pianos, and hundreds of others. No matter how trivial a complaint may have 
seemed, nor in what form it has been presented, it has received careful investigation." It is not 
-surprising that 22,200 inspections were made during the year. 

PRIV A'.l'E hiPROVEi\,IENTS. 

144. Under the provisions of the English Public Health Act of 1875, expenses incurred by 
a Sanitary Authority in effecting sanitary improvements on private private property may, by 
resolution of that authority, be declared to be "private improvement expenses," and the payment 
thereof be spread over a number of years. Under these provisions a very large amount of work 
on property of comparatively poor owners has been done in the way of street-making, drainage of 
·houses, pavement of court-yards, and such like improvements, that it would have been quite 
imposgible for the owners to have done and immediately paid for themselves. And it is precisely 
-the property of such owners that naturally is the most neglected, and that, consequently, most needs 
·sanitary improvement. ' 

The Act empowers the Sanitary Authority to levy special rates on the property improved for. 
an amount calculated to pay off the principal sum expended on the improvement, with interest 
thereon, within a period of thirty years. But, as it was found very difficult to collect the rates 
from the tenants, who, though they could stop the greater part of the amount of the rate out of 
the rent, did not find it convenient to pay a comparatively larg·e sum of money all at once. 
Therefore, in most towns the system of private improvement rates is discontinued, and the owner 
-of the property has himself to pay the expenses incurred by instalments, usually spread over a much 
less period of time than thirty years. 

The procedure that is followed is usually, up to a certain point, the same. If, for example, a 
private street requires to be properly made and drained, the Town Surveyor makes a report to that 
-effect. The owners of the property abutting on the street are then served with notices to do the 
Tequisite works within a specified time, according to plans 3:nd specifications to be seen at the office 
of the Sanitary Autho1·ity. If the work be not done within the specified time, the surveyor 
reports to that effect, and the Authority orders him to do it. He reports on its completion the total 
amount of its cost, and ne is ordered to apportion it among· the owners. He does so proportionately 
to the frontage of each property in the street. The owners are respectively infor1ued of the amount 
-due from them under this apportionment, and that the apportionment will be binding unless 
.appeale1 against within a given time. If the appeal be not made, or on its settlement, the Sanitary 
Authority passes a resolution dealing with the apportioned costs. If the improvement be confined to 
,one property, such as building closets, paving yards, &c., of course no apportionment is needed, other­
·wise the procedure is the same. So far the procedure is much the same in most towns ; but from this 
point some divergence of practice pegins. At Manchester the authorities pass a resolution that the 

,expenses are private improvement expenses, payable in instalments ·of so much on a certain day 
every year, together with interest on the amount unpaid, and each owner is informed and held to 
pay accordingly. At Rochdale each owner is required to sign a bond to pay the amount by 
instalments. At Liverpool the bond so given is registered in the Register of Lands' Charges under 
Lands' Charges Registration Act of 1888. At Coventry the bond is entered into by all the 
-owners before the work is begun. At all places much good work is done under these clauses of 
the Public Health Act. 

SANITARY ADMINISTRATION. 
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145. The organization of the administrative services connected with the health departments of Pers_m111£lo! the 
·the rnunicipalities-especially of the larger municipalities-is very complete and effective. The admmia

t
ration. 

higher offices are filled by medical men and engineers, some of w horn have a world-wide reputation ; 
.:and the whole of the personnel is certainly every day improving both in qualification and in 
,position and consideration. This is no doubt mainly dne to the growth of the public appreciation 
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and estimation of the importance of the service, but much ·of it is also due to the efforts of the 
officers themselves as a body by the establishment of such associations as those of' Medical Officers 
of Health, of Municipal and Sanitary Engineers, of Sanitary Inspectors-associations recognised 
and encouraged by both Government and Local Authorities. At the meetings of these associa­
tions experiences are interchanged and methods and appliances discussed. The work done by 
the Sanitary Institute of Great Britain to encourage and direct into practical channels the special 
professional education of Local Surveyors and Inspectors has also borne good fruit. 

The Manchf,'lster Urban Authorities were good enough to give me a proof of the new regula­
tions they are about to issue with reference to the duties and work of the officers of the Sanitary' 
Department. The Department is under the control of the Sanitary Committee of the Council of 
the City, who work with the Medical Officer of Health, and who employ a Chief Superintendent, 
two Chief Iuspectors, and fourteen District Sanitary Inspectors, each of the latter having his 
special district. Every Inspector of whatever grade is expected to hold the certificate of the 
Sanitary Institute of having passed its examination for Inspectors. If any have been appointed 
on the ground of previous practical experience, they are expected to obtain the certificate, and 
will get no promotion or increase of pay till they have obtained it. ~he Inspectors are expected 
to know every house in their respective districts thoroughly. They are reminded of the con­
fidential nature of the information they receive, especially from medical practitioners, ~tnd of the 
necessity of a constant display of courtesy and consideration. The following extract gives a good 
example of the whole spirit of the regulations :-

" The ·sanitary Committee desire it to be distinctly understood that every Insper.tor will be expected 
to do his duty towards the public with absolute impartiality. The Committee undertake that no Inspector 
shall suffer in any way for fearle,;sly discharging his. duty or for reporting sanitary defects in property 
belonging to persons of position and power. On the other liand, they will view with extreme displeasure 
any omission by an Inspector to report insanitary property, or to deal impartially with defaulters, whatever 
their position may be." 

The ordinary duties to be fulfilled are generally set forth in the Public Health Acts, and, in a 
general order of the Local Government Board of England, dated March 25th, 1891; further 
special duties are inculcated, and their nature and scope and the instructions given for their fulfil­
ment have for their object the making of each Inspector feel a personal interest in, and responsibility 
for, the health and cleanliness of his district. - And this feeling is further encouraged by naming each 
Inspector in connexion with full details of his year's work in the annual reports of the Sanitary 
Committee. · · 

The Inspector attends every morning at the Sanitary Office and gives in his report of the 
previous day's work, and gets orders as to complaints that may have been lodged. Then he goes 
andreceives the instructions of the Medical Officer of Health as to infectious cases reported, 
precautions to be taken, such as the removal of patients to the hospital, the disinfection of houses, 
bedding, &c. He next goes to the police office of his d,istrict, and notes the complaints that may 
have been lodged there. He then makes all the inspections and visits necessitated by his various 
orders and instructions, and does what further is necessary to fully carry them out. When this is 
all done, the rest of his time is occupied to complete the ho11se-to-house inspection he is bo1~nd to 
make at stated intervals. For the making· of this inspection he is furnished with special instructions 
as to the more important points to observe and note in addition to general condition. These 
instructions embrace a great deal, and, when properly carried out, must certainly' do much to 
preven~ the occurrence of any concealment of infectious disease, any letting of infectious rooms, 
any waste of water, any smoke nuisance, any' sale of improper food, any overcrowding, any erection 
of buildings without notice, or the existence of any nuisance of. any kind or sort whatever. He is 
"to endeavour to place himself in friendly relationship with the people of the poorer portions of his 
district; to urge them to keep their houses clean, and to ventilate them as efficiently as may be 
practicable ; to remove as quickly as possible all offensive matters ; and to abstain from the con­
sumption of_ unwholesome food, such as stale fish, unsound vegetables, &c." It will be thus seen 
that an Inspector at Manchester has not only to be an, industrious, active, hard-working- man, but 
one endowed with a great deal of special knowledge, and, above all, with rectitude, intelligence, and 
discretion. And the Inspectors I met, not only there, but elsewhere, appeared to me to possess 
these qualifications. · 

There is also a staff of women employed by the Corporation as District Visitors. And at 
Manchester, as elsewhere, noble work is being done by women organised· in Sanitary Societies, in 
the work of fighting against the misery and disease that still are the disgraceful concomitants of our 
people when collected into larg·e cities. I have just received from Dr. 'ratham, the, Medical Officer 
of Health, his report for the quarter ending 3rd October last, in which-after reporting on the fact 
that in a city with over half a million inhabitants only 156 communications 01· complaints were 
received by his Department from the general public, and giving a table shewing that, the above 
included, only 1112 informations were given by the public, the police, and· medical practitioners, 
while 1143 ·were given by the Female Inspectors-he goes on to say : . 

"The work of home visitati~n amongst the dwellers in the poorer parts of_ the City has, as usual, con­
tinued to be_ ably discharged ?Y the female v~siting staff employed by the Corporation.. Under th~ e_flective 
personal gmdance of the Ladies' Health Society of the Manchester and Salford Samtary Association, the 
Female District Visitors have made, during the recent quarter, not fewer than 847 special sanitary visits 
to poor people, and have conducted 519 enquiries into cases of infectious sickness or of death on behalf of 
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the Medical Officer of Health. In addition to this, the Female District Visitor employed by the Ladies' 
Society for Visiting the Jewish Poor has made as many as 274 visits during the recent quarter, mostly in the 
neglected neighbourhood of ~eel Bank. The Medical Officer of Health ha:s accordingly been favoured, 
through the medium of this Society, with valuable information as to the conditions of life and of house 
property obtaining in that neighbourhood. 

. "It is difficult for those as yet unfamiliar with the prevalent conditions of life in the slums of the City 
to realise how truly urgent is the need for adequate extension of the work which, on a small scale, is now 
being canied on under the direction of one or other of these admirable societies by kind-hearted women 011 

behalf of their less favoured sisters and their families in the poorer homes of Manchester." 

To facilitate as much as possible the work of the Inspectors and of the Sanitary Department 
generally in dealing with nuisances, printed forms are prepared dealing with most conceivable 
kinds of nuisance, no less than 29 of these being· given me to exemplify the work of the depart­
ment at Manchester. These include specifications for all the ordinary forms of sanitary wo1·k 
necessary to be done-drainage, paving·, privy and closet-building, &c. And similar provision is 
made in respect of forms of orders or resolutions of Council necessary to give effect to the reports 
of the office1·s. 

At Glasgow the sanitary administration is equally well organised, and includes five women as 
Inspectors, who do exceptionally useful work in visiting the houses in the poorer districts of the 
city, and inculcating and, as far as possible, enforcing domestic cleanliness. The cost of the whole 
Department in Glasgow for the year ending 31st May, 1891, was £45,721. 

In many of the smaller towns I found equally good org·anisation on a scale suitable to the 
requirements of the place. 

' . 

146. 1 n the country districts of England the guardians of the poor act as '' Rural Sanitary 
Authorities," and administer, or fail to administer, such portions of the Health Acts as are not 
li!liited in their application to urban districts. As the time at my disposal was all occupied by 
visits to towns, I had only few and incidental opportunities of seeing what was done in country 
places. Bishop's Waltham, in Hampshire, was typical of what I usually found to be the condition 
of things. It is situated in the Poor Law Union of Droxford, and has a population of about 
3000. It is supplied with water by a local waterworks company, and many of the houses have 
wate1·-closets which are drained .into sewers that have been constructeu by a Local Highway 
Board, and have for outlet a small stream. The Guardians of the Droxford Union are the Rural 
Sanitary Authority, but exercise hardly any of their powers, and fulfil hardly any of their duties as 
such Authority. They have made no bye-laws nor regulations upon any sanitary matters, and they 
only interfere to remedy nuisances that can be easily remedied. The nuisance caused by the 
making an open sewer of the little stream, though brought under their notice, is allowed to 
continue. The guiding principle seems to be, Do what costs nothing to·do; do nothing that would 
involve ·a sanitary rate. Such a course of action, or rather inaction, might be unattended with any 
very grave consequences in a small community living in scattered houses, with the comparatively 
small water supply that is made to suffice when every one has to pump or draw his o"wn supply, 
with privies in gardens, and with surroundings that insure a large dilution of all noxious emanations 
with pure country air; but if the modern conveniences of a plentiful water supply distributed under 
pressure to every house, and of having water-closets, are accepted, their acceptance involves the 
obligation of having proper means of removing the water after its use either in the kitchen or the 
closet. If this obligation be not fulfilled, evil consequences will certainly result. 

EFFECTS OF SANITARY w ORK. 

147. To properly estimate the results that have followed the persistent efforts that have been 
made to improve the health of the people in Great Britain, it would not be fair to look only on the 
present condition of things. The most strenuous· workers in the cause of sanitation would be 
the first to admit that the present condition of the towns is not satisfactory. The well-organised 
staffs of inspectors I have described in Section 145 have been appointed, and are maintained, 
because there is ample work for them to do. But if account be taken of the condition of things, 
even less than twenty years ago, and compare it with the present condition, and especially if we 
compare the consequences of the old state with the consequences of the new, we can only come to 
the conclusion that the results of sanitary work are worth infinitely more than the work has cost, 
and give every encouragement to continue it. In these new colonies we have many terribly 
unwholesome spots in our towns to shew us what the dirty habits of ignorant people, overcrowded 
in badly built houses, with unpaved and undrained yards, with no proper sanitary appliances or 
refusearemoving service, can do. But these influences have only been at work for seventy or eighty 
years or less. In Britain they have been at work for centuries; and the special portions of the 
yearly reports of Officers of Health devoted to descriptions of parts of their districts, reveal conditions 
that happily are yet impossible here. Many of these have been incidentally mentioned already; 
and the parliamentary reports and current and newspaper literature are full of descriptions of 
others. Dr. Leigh, when Officer of Health of Manchester, describing the efforts that had been 
made to obtain the chief requirements for the health of the people-:-good water, good unadulterated 
food, and pure air-and expressing his satisfaction at what had been done by the city waterworks 
and by the watchfulness of the Inspectors to ·secure the good water and food, goes on to shew the 
difficulties that had_ been encountered to secure pure air, and enumerates what were the chief sources 
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82 
of its pollution-such as 80,000 square yards of cesspool four feet deep, being about a square yard 
for every four inhabitants to breathe at ; many miles of unswept streets ; courts, passag·es, and 
yards partially covered with decomposing animal and vegetable matter; the emanations from the 
drains and from the rivers and brooks, which were only sluggish sewers; and from all sorts of 
noxious trades. These causes of pollution naturally were always working the most intensely in 
the most overcrowded parts of the city, and so in some parts of Manchester there was a frightful 
death rate. Such conditions and such consequences as these are what should be compared with 
those of the present.' 

148. Beanng these points in mind, the results of sanitary work in England-especially the 
work of recent years, when it has been carried on under better direction and with superior organi­
zation and continuity of effort-are most satisfactory, even for the present, and most encouraging 
for the future. For much of the following account, and especially for the information referring to 
the two last years, I am indebted to M. Henri Monod, Director of Public Assistance and Hygiene, 
of Paris, who has published a very valuable work on," The Sanitary Measures in England since 
1875, and their Results;" the year mentioned being chosen as being the date of the passing of the 
Public Health Act, which is still the principal of the Health Acts in force. 

For many years before 1875 efforts had been made under legislative sanction to improve the 
sanitary condition of England, but without marked success-the improvement sometimes appa­
rently effected not being of a permanent character, as the rate of mortality fluctuated very gTeatly. 
During the ten years ending 1875 it was once as low as 210 in 10,000 living, and once as high as 
234; the mean of the ten years being nearly 222. This mean hardly shows any improvement 
upon that of the preceding 30 years, which was 223·5 in 10,000. The great advantage derived 
from the sanitary legislation and efforts of these years was experience, and that experience was 
embodied i_n the Act of 1875. As soon as this Act got into fair work the results were apparent. 
Before 1875 the death-rate had for one year only-1856-been so low as 205 in 10,000; since 
1880 the death-rate has only once-in 1882-been so high as 196 in 10,000 : the mean of the ten 
years ending 1889 being 190·8. And that the rate of mortality is, as it were, being in some sense 
controlled, is shewn by the comparative steadiness of the downward curve shown when the rates are 
grapl1ically projected upon the accompanying graduated diagram of deaths from all disease_s. This 
result of the efforts made to improve the health of the people may be expressed in another way: 
if the mean death-rate of the decennium 1866-1875 had continued during· the decennium 1880-
1889, the number of deaths that would have taken place would have exceeded the number- that 
actually did take place by numbers varying· from 55,183 in 1880 to 142,466 in 1889, and by a 
mean number of 87,658 every year. lVIr. Noel Humphreys has furthermol'e shewn in the J our1rnl 
of the Statistical Society that on account of this diminution of mortality the mean length of a 
man's life has been prolong·ed by two years, and that of a woman's life by more than three years. 
I think the probable explanation of this difference of benefit between the two sex0s is due to the 
fact that women stay more indoors than men, and so, as house sanitation has made more progress 
than a.ny other branch of the science, they have derived more advantage from it. 

The diminution of mortality has taken place m connexion with most diseases, hut more than 
half of it is attributable to the diminished numbel' of deaths from the zymotic diseases. 'l'aking 
the periods 1880-1889 in comparison with the period 1861-1870, the following· diminutions took 
place in the proportions of deaths to HJ,000 living:-

1861-'10, 1880-89. Diminution. 
Typhoid fever . ... . ..... .. . .. ... 8·86 2·50 6·36 
Scarlet fever..................... 9·71 3·79 5·92 
Dianhma, dysentery . . . .. . . . . 9·68 7· 12 2·56 
Smallpox ........................ 1·62 0·48 1·14 
Cholera ....... ,.................. l ·08 0·17 0·91 
·whooping-cough .. . . .. .. . . . . .. 5·30 4·52 0·78 
Diphtheria .. . . . . . .......... .. . .. l ·87 1-.54 0·33 
Measles ...... .-. ... . ... .. . .. . . . . . . 4·42 4·40 0·02 

'l'he order of diminution shewn by this table might almost have been calculated on beforehand. 
1\'Ieasles, as I have mentioned before, is not one of the diseases that have to be notified. Its 
obscure beginnings, and the fact that it is infectious during the incilbatol'y stage, render this 
children's disease most difficult to combat, especially in a country of compulsory school attendance; 
consequently, as the accompanying diagram shews, sanitary work has hardly affected the mortality 
from measles. · 

With respect to diphtheria, notwithstanding all the attention that ha.s been paid to it in 
Eng·land, the etiology of the disease remains very obscure. But as it has been observed that the 
mortality from the disease is not, as in the case of other zymotic diseases like measles, scarlet fever, 
diarrhma, &c., in direct proportion to density of population-but, on the contrary, the mortality is 
the greatest where the population is sparsest, that is, where least sanitary work is done, and con­
sequently, where its effects Rre least felt,-the similarity of the curves shewn on the accompanying 
table is not surprising. · 

V11hooping-coug h is another children's disease usually occurring at an age when isolation of the 
patients is impracticable, and has, perhaps, more completely escaped from all sanitary control 
than any other. The diagram of this disease shews a little more difference, especially in the 
greater steadiness of the later curve., 
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' Cholera was the disease against which preventive measures were first taken-the measures 
dating from the epidemic of 1832, ,consequently there was not much scope left to shew the 
efficacy of further sanitation ; yet. a diminution of 91 out of l 08 shews that it is a disease very 
susceptible to the influence of sanitary measures, especially as, though Asiatic cholera was two 
or three times introduced during the ten years 1880-9, it was not enabled to gain a foothold as in 
1866. 

Similar remarks may be made in reference to smallpox, the immunity given by vaccination 
leaving but little room for improvement. But the diminution of 114 out ofl62 would probably have 
been larger had the same care in regard to vaccination been taken in the country and smaller 
towns as in the la1·ger. In London,_in 1889, out of a population of about 4½ millions, there was only 
one death from smallpox; and the diagram shews that, two or three local epidemics notwithstanding, 
no such wave of mortality was caused as during the epidemic of l 863-4-5. 

Of the deaths by diarrhma, 63 per cent. took place in children of under one year of age, and 80 
per cent. in children under five. The diminution that the table and diagram shew to have taken 
place -is very 'remarkable, as infantile diarrhma is supposed to be so largely due to conditions of 
temperat.ure beyond control. This accounts for the still great mortality; but the diminution of 
2·56 out of 9·68 shews that the observance of the special recommendations made by Dr. Ballard, 
of the Local Government Board, after his inquiry, (see paragraph 133, page 71), has borne 
good fruit. · 

When smallpox bad been successfully controlled scarlet fever remained in England the great 
scourge of the young. The ordinary sanitary measures employed to prevent the origination and 
spread of disease, snch as drainage, water supply, scavenging, &c., did not seem to have much 
effect upon this very infectious fever. The diagram of the fever from 1855 to 1889 sh_ews that tidal 
waves of scarlet fever, in an epidemic form, used to sweep over the country with a periodicity so 
well marked that officers of health, like Dr. Alfred Hill, of Birmingham, used to forewarn the 
sanitary authorities that in such a year another wave was due, and its coming ought to be provided 
for. Up to 1854 the mortality from scarlet fever was not separated in the Registrar-General's 
returns from that from diphtheria. Between that date and 1875 it will be seen there were four of 
these tidal waves, the years of greatest mortality being 1858, with 12·10 in 10,000 living; 1863, 
with 14·80; 1870, with 14·50; and 1874, with 10·50: and the years of least, 1857, with 6·5; 1861, 
with 4·5; 1866, with 5-4; and 1872, with 5·1. Another low tide was due in 1876 or 1877, and it 
arrived in the latter year with 5'8 deaths in 10,000 living; and another hig·h tide in ] 878, w.hen it 
arrived, but with only 7·5 in 10,000. This seemed to shew that thoug·h the periodical influence, 
whatever it was, was still strong enough to assert itself, though not in so marked a manner as 
before. When in 1881 the mortality had again got down to 5'5 in 10,000, it was thought that the 
periodical low-water had again arrived, and that next year would shew a rise; but it did not, and 
the mortality went down, as shewn year after year continuously till 1886, when it was only 2· l in 
10,000 living. In 1887 it rose slightly to 2·75, but went down again in 1888 to 2·2, and in ] 889 
to 2·3; apparently showing that the influence causing the periodicity was amenable to control, 
though, of comse, our experience i~ of too short duration to justify an absolute assertion that it is 
controlled. The only causes that can be assigned for this diminution of mortality from scarlet fever 
are the isolation hospitals that had been established, and the disinfecting services that had been 
organised. The result is shewn on the comparative diagram. In 1881 already 203 sanitary 
authorities had established isolation hospital'l, and their number has since then greatly increased 
and their character greatly improved. The experience of Coventry, given in ~ 130, is that of many 
other places. 

With respect to typhoid fever, the influence of sanitary work upon its preyalence is unques­
tionable and unquestioned. As Longstaff says, in his " Studies in Statistics," "The fall of the 
death-rate from fever is without doubt the great triumph of the sanitary reformers." The chief 
factor in the amelioration which has taken place, and is shewn on the diagram, seems to have been 
drainage. For instance, at Berlin, where all the houses· are not yet drained into the new sewers, 
the difference in the occurrence of typhoid fever in drained and nndrained houses is very marked. 
On an average one case of typhoid occurs in every 49 houses that are drained, and one in every 
nine that are not drained; and one case of death from typhoid occurs in every 137 houses that are 
drained, and one in every 43 that are not drained. · 

As for diseases not classed as zymotic, a very great diminution has taken place in the mortality 
from them taken altogether, as shewn by the figures I have already given, and especially among 
those that might be expected to be amenable to sanitation-for' instance, the death-rate from 
pulmonary consumption.• In the ten years 1861-70 the average yearly number of deaths from it 
was 2488·6 in the million living; in the ten years 1880-89 it was J 736·3, showing a diminution of 
752·3 in the million, a difference that signifies the saving of 20,688 lives a year during the latter 
period, as far as consumption alone is concerned. The cause of this amelioration was clearly shewn 
when, as a result of Dr. Buchanan's enquiries, it was shewn that there was a direct relation between· 
the mortality from consumption and the drainage of the soil. Wherever the construction of sewers 
had not had as a consequential result the drying of the soil the mortality remained stationary; 
wherever thi~ construction of sewers was followed by a thorough or partial drying of the soil the 
mortality diminished, and diminished in a ratio corresponding to that of the drying of the soil. 

149. In connection with the amelioration of the public health, some credit is certainly due tQ 
the greater attention that is paid to the prevention of food adulteration. I have already remarkeq 
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on the utility of the work of the public analysts, and the effect it has had on the reduction of 
adulteration in certain districts. The diagram I give of food adulteration all over England will 
shew that these good effects are not limited to particular places. As before mentioned, fraudulent 
tradesmen ·seem to have made a stand from time to time, but the general result is unmistakeable. 
In 1877, out of 14,706 articles of food analysed over 19 per cent. were found adulterated. In 18139, 
of 26,954 articles analysed less than 12 per cent. had been tampered with, and in more than half this 
12 per cent. the adulteration consisted in the addition of water to milk or to spirituous liquors. 

QUARANTINE. 

150. If quarantine, even Australasian quarantine, be the best method of excluding: an 
infectious disease-for example, smallpox-from a commu1iity that is almost or altogether free from 
it, the Sanitary Authorities of the Port of Liverpool ought, and certainly would have continued, to 
practise it .. I have received from Dr. Stopforcl Taylor, the eminent Medical Officer of Health of 
the city and port, his reports for the years 1887-1890, from which I take the following facts:-" As 
regards the freedom of Liverpool-with probably a mean population for the four years of about 
530,000 inhabitants-from smallpox, it appears that during the four years there were only three 
deaths from the disease, that'is, one in each of the years 1887-8-9, and none in 1890. On an. 
average there are over 5600 vessels engaged in foreign trade, and nearly 17,500 in the coasting 
trade. As smallpox ·exists in both English and foreign ports, both classes of vessels might introduce 
the disease. It further happens that most of the vessels trading with ports and countries where 
the disease is prevalent do not carry passengers, and consequently, as the officers and crews either 
remain in Liverpool or return there; it is easy to trace their influence in the propagation of small­
pox either in the city or elsewhere; and this has been done. On an average eight or nine vessels 
infected with smallpox arrive every year. If the patients have recovered the usual entry in the 
report is, "The vessel and bedding disinfected by the Port Sanitary Authority." If the disease is 
still in existence the usual entry shews the hospital to which the patient w·as removed, with the 
remarks, "The patient was one of the crew ; bedding, effects, and vessel disinfected by the Port 
Sanitary Authority." The full entry in the most marked case of 1889 is-" April 10 ; 
s.s. Bleville, from Marseilles; Smallpox, two cases; removed to Parkhill Hospital. Remarks:­
The patient (the Chief Engineer) was removed to hospital, and the vessel was disinfected, and the 
beddin_g destroyed by the Port Sanitary Authority. Four other members of the crew were 
subsequently removed to 'hospital, but one only developed smallpox, and the vessel and bedding 
were again disinfected by the Port Sanitary Authority." Liverpool is furthermore subject to 
another source of :infection. The number of sea-borne passengers is greatly exceeded by the 
number of land-borne. The average number of emigrants that left Liverpool each year of the 
four mentioned was over 217,000, of whom more than a third were foreigners, chiefly coming by 
railway from Hull, at which port they had landed irom the continent. All these were examined, 
and some cases of smallpox were found amongst them and removed to hospital. 

All this immense traffic was carried on under circumstances fraught with many elements of 
danger. There was great and fatal prevalence of smallpox at Sheffield and Preston, and 
frequent outbreaks in other Lancashire towns. There is a very larg·e trade done with Spanish 
ports (the extent of it may be judged from the fact that though by far the greater part of it is 
done in British ships, there are 284 Spanish ships also trading to Liverpool), and in the Spanish 
ports the disease was very prevalent, and steamers make the passage from them within the period 
of incubation. Yet medical inspection kept the town free from infection, not for one year, but for 
the whole series, and did so effectively and with probably not. a tithe of the inconvenience to the 
commerce of the port and to the inhabitants as thei quarantining of a single ship by the ::,ydney 
authorities inflicts upon a much more restricted traffic. · 

It must be noted that a good deal of this immunity is secured for persons not otherwise 
protected, for the seamen's and emigrants' lodging-houses at Liverpool are often crowded with 
foreig·ners who have never been vaccinated. · But there i.s no doubt but that the real reason of the 
sufficiency of medical inspection in keeping out infectious diseases is the guarantee afforded by 
other preventive measures, such as vaccination in the case of smallpox, cleanliness in the case of 
cholera, and drainage in the case of typhoid fever. Quarantine is a very insufficient substitute for 
these: it·is usually carried out only by Governments that have not the courage to enforce vaccina­
tion or the wisdom to see that expenditure on sanitary work is the most reproductive of all 
expenditure, as well as the only real safeguard of the health of a people. 

It is satisfactory to note that thoug·h formerly at the International Quarantine Conferences the 
French medical authorities opposed the English in their efforts to do away with quarantine, the 
highest authorities among them now agree with their English colleagues that the only real safety 
is to be found in sterilizing the soil whereon the seeds of disease are sown. Speaking at the 
Sorbonne, in 1885, Dr. Brouardel, the Dean of the Faculty of Medicine in Paris, and the foremost 
Hygienist of France, said:-" When the territory is invaded we have but one question to ask the 
Authorities-' What measures have you taken to make your town healthy ? ' A town is not made 
healthy all at once ; years are needed to do it. If the municipality has brought in a supply of 
pure water; if the houses are kept clean, and the dejections removed without possible communica"' 
tion with the air and the water, we can boldly say to them, ' You are safe. For you the measures 
that we take in the Red Sea, and at the ports, are useless measures. You are of rock : the seeds of 
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<lisease will die upon your soil.' For me, and I do not hesitate to affirm it, that is the true solution, 
it is the solution of the future."* Dr. Brouardel's words have borne fruit. At the time they 
were spoken Marseilles had just past through a visitation of cholera. The loss of life sustained 
during it, of course, cannot be appreciated by any monetary value, but Marseilles was then, and 
,still is, carrying on a lively competition for trade with other ports, especially with Antwerp, and 
this visitation of cholera had a most disastrous effect upon its commerce. The passengers who 
landed there were 51,000 fewer than in the year before, and the passengers who left were 15,000 
fewer, and this difference all occurred in the last six months of the year. In the first six months 
the tonnage of the port had augmented by 138,000 tons; the cholera came, and for the last six 
months the tonnage diminished by 1,348,000 tons-both .when compared with the preceding year. 
Marseilles had almost a monopoly of the leather trade, and of the refined sugar trade with all the 
Mediterranean ports. This was almost entirely lost, and transferred to Antwerp. The Marseilles 
people determined to have done with cholera, if possible, and what they are doing to secure this is 
not calling out for stricter quarantine either at their own port or in the Red Sea, but by draining 
their city and _putting their houses in order. 

There are two ways of trying to save your house from being burnt: one is to build it with 
incombustible materials ; the other is to watch it constantly lest any sparks fall on it. If you 
follow the first course you may sleep in peace; if you trust to the second you must always be on 
the alert. For, as Fauvel well says-" A fire is not proportioned to the spark that lights it, but to 
the co1~bustibility and accumulation of the matter it meets.'' 

GENERAL CoNcLus1o'Ns. 

151. In writing out these notes of what I saw, heard, and learnt during my visit to Europe, 
I have endeavoured as far as possible to put the matters before you in such a way as to enable you 
to draw your own conclusions as to how far the sanitary systems and administration of other 
countries, and the work and organization by which they are carried out, are adaptable and desirable 
in Tasmania. If I venture now to place before you a few of the conclusions that I have arrived at, 
I shall do so with the knowledge that, with the facts I have placed before you, you will be able to 
control and criticize any suggestions that those conclusions induce me to make. It will probably 
be more useful and more intelligible if I put my suggestions in a concrete and not in an abstract 
form, by connecting them with work that we know we have got to do. I will, therefore, begin with 
the sewerage, drainage, and other matters connected with the sanitation of Hobart. 

152. With respect to the collection of sewage, that it should all be collected, including nightsoil, 
and that the collection should be done as far as possible by glazed stoneware pipes, with imper­
meable joints, is now so long past the stage of discussion that it may be regarded as axiomatic. 
The sewers should be capable of taking part of the rainfall on roofs and yards ; but, with careful 
setting out and laying;they need'not be very large nor very deep. And danger of their becoming 
stopped may be avoided; and, if they do become stopped, arrangements may be easily made for 
unstopping them without much trouble or expense. Some of them will need flushing· periodically; 
but whether the flushing should be done automatically or otherwise is a detail that must be settled 
for every sewer according to its circumstances. The rest of the rainfall must be sent into existing 
watercourses. Every sewer must be thoroughly ventilated; and this can be best done without using 
mechanical appliances. The drainage of such parts of the subsoil as require· drying should be 
effected by drains laid specially for the purpose; and, where it may be necessary to take the land 
drainage thus collected into the sewers, the same precautions should be taken at the junction as are 
necessary in the case .of house-drains. One general caution I must give: it is not improbable that 
the opening of trenches all over the city to lay sewers and house-drains may cause such a 
disengagement of bad air from the sewage-sodden soil as may cause an outbreak of disease. Every 
precaution must be taken to avert such a calamitous consequence of the unsanitary past of Hobart ; 
but if, notwithstanding such precaut~ons, some disease should occur, the occurrence should not 
cause any distrust as to the solid benefit to be realised by drainage, and that can be realised by no 
other means. · 

153. With regard to the disposal of sewage, the town in England where, all things considered, 
this disposal is most satisfactorily accomplished, is Southampton ; and Southampton is a town 
which in position and circumstances bears a great analogy to Hobart. I therefore should recom­
mend that the work should be done here on the same general principles as there. The adoption of 
this recommendation would primarily and consequentially involve the following works ; and it will 
be noticed further on that some of them are also consequentially involved by the adoption of other 
recommendations I have to make in connexion with the sanitation of Hobart-an interconnexion 
that I think advantageous, as shewing that what is necessary for one part of hygienic work can be 
utilized for another. The system adopted at ~outhampton is the chemical purification of the 

•" Quand le territoire est envahi, nous n'avons qu'une question a poser aux municipalites-Quelles mesUl'es avez-vous 
prises pour assainir votre ville? On ne fait pas l'assainissement d'une ville subitement : il y faut des annees. Si la 
municipalite a fourni de l'eau pure; si Jes maisons sont propres, Jes dejections enlevees sans communication possible avec 
J'ail' et l'eau, nous pouvons leur dil'e hardiment, Vons etes a l'abri. Pour vous Jes mesures que nous prenons sur lamer 
Rouge, dans Jes ports, sant des mesm·es inutiles. Vons etes de roe : les germes morbides mourront sur votre sol. Pour moi, 
je .n'hesite pas a l'aflirmer, c'est la Ja vraie solution. c'est celle de l'avenir." 
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sewage by precipitation before discharging it into the tideway as described in~ 71; and the works­
and arrangements necessary to carry it out are the providing- · 

1st. Of the precipitant, ferozone : 
2nd. Of means for mixing this precipitant with the sewage : 
3rd. Of precipitating-tanks or reservoirs : 
4th. Of means of discharging these tanks at all states of the tide : 
5th. Of means of lifting the precipitated matter, the sludge, from the tanks and convey­

ing it to the place where it is to be treated : 
6th. Of means of ultimately disposing· of it as manure, or otherwise. 
7th. It may, and most probably will, be necessary to lift part of the sewage from low­

lying districts of the town, and if so, provision must be made for so doing. 
8th. For providing most economically the steam power necessary to carry out the 4th, 

5th, and 7th of the above requirements, destructors will be necessary. Ancl 
9th. The provision of fuel for the destructors . involves the organization of a regular 

scavenging service for removing house and street refuse : (this partially exists· 
already). 

All this is done at Southampton, and, as I have shewn, is all done without costing the rate­
payers anything, except the 9th provision, which belongs not to the sewage disposal but to the 
scavenging· department, and must be done whether the refuse is utilized or not. The reason why 
it is done without cost at Southampton is that the manure made by mixing the sludge with the 
street-sweepings is so appreciated by the fruitgrowers of Je1·sey and Guernsey that they come 150 
miles to get it. It may surely be reasonably expected that the fruitgrowers of the Derwent and 
Huon Valleys will be as wise in regard to their interest. 

Until proper detailed plans of the city are prepared it is impossible to give particulars as to 
how the requirements mentioned should be carried out, or where. As far as the lifting of sewage 
and sludge is concerned, I have no hesitation in recommending Shone's ejectors for the purpose. 

· Much of what I have sai!i above is equally applicable to Launceston, where the conditions of 
the river make it still more imperatively necessary to do something to clarify the sewage before 
discharge. It is also partly applicable to smaller towns in Tasmania. Where water-closets cannot 
be had I should recommend that the sanitary service should always be clone as part of the public 
scavenging· service. 

154. With respect to house drainage and sanitation, I have written so fully in §§ 96 et seq. that 
I need not again enlarge upon the subjects. I may repeat my recommendation of trough closets 
for small tenement houses, schools, and manufactories. I would also strongly urge upon all urban 
sanitary authorities the necessity of having· more control over house-building in their towns, such as 
the necessity to have their approval of the plans before a house was commenced, and their certifi­
cate of completion before it was occupied, would give them. 

155. I have also written Yery fully on the subject of town and house cleansing and refuse 
removal; it is the fundamental process of sanitation ; it may be begun at onee without waiting- for 
surveys or other preliminaries necessary to begin a system of drainage. The destructor cells I have 
spoken about may be placed wherever most convenient from the point of view of the collection of 
the refuse, and practically almost without reference to the place where the ejectors will have to be 
worked. When the house drains are laid the court-yards of houses should be properly paved, for· 
yards cannot be kept clean unless they are paved; so good scavenging presupposes good paving;. 
and the scaveng-ing· should extend not only to the streets but to the court-yards, where they serve· 
more than one house, and so are, in a sense, not private yards. 

Another matter to be attended to is the smoke nuisance. In towns with a hundred times the­
manufacturing business of Hobart no one would be allowed to send from a boiler furnace chimney 
the smoke that is here allowed apparently without any check, 

I hope something will be done by town authorities in the way of testing the suitability and 
durability of our woods for street-paving· purposes. I need not repeat what I have said in § 121,. 
but I am glad to find that English surveyors will have a chance also of trying Tasmanian wood. 

156. "\Vith respect to matters that come immediately under your administrative control, I 
trust that the information I have given in relation to special measures for preventing the outbreak 
and spread of disease will prove to be useful. The preventive effect of what has been clone in 
Britain in the way of isolation, especially in iso-Iation hospitals, and of properly organised disin­
fection services, has been, I hope, too clearly shewn by me to need my calling your especial attention 
to it. But there are two matters I wish to refer to in connexion with infectious diseases. Our 
service for the notification of such diseases has never worked &atisfactorily-the death returns 
published by the Registrar-General shewing that a large number of cases occur of which we know 
nothing. Could we not try to improve upon this condition of things by adopting the English 
system of making a small payment for eertificates? 'l'his has proved completely successful after 
nearly two years' trial. Another point connected with this question is whether consumption should, 
not be included in the category of infectious diseases, as it is in America. The Hon. the Chief 
Secretary has allowed me to request the Reg·istrar-General for the future in his lVIonthly Abstracts 
of Vital Statistics to give separate information as to the mortality from phthisis and other tuberculous-
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,diseases both for the chief towns and the country districts-a request the Registrar has kindly 
promised to comply with. . If the tuberculous diseases are included in the diseases to be notified, I 
-can place at the disposition of the Medical Officers of Health of the Colony the information I 
have as to the preventive measures adopted in the City of New York, and referred to in ~ 131 of 
this Report. 

157. The other matter is in connexion with vaccination. At present the population of Tas- Vaccination. 
mania is every day becoming less and less prepared to meet any epidemi.c of smallpox that may 
any day break out amongst us should the disease be introduced by either passengers or goods. lf such 
an epidemic broke out it would naturally be most severe among our larger town populations-
precisely where it is most likely to be introduced. What I would propose is to make an effort to 
protect them a little more by taking the greater part of the annual appropriation for the vaccination 
service and spending it in a special effort to induce the people of Hobart and Launceston to pro-
tect themselves and their children from smallpox by vaccination with calf lymph such as we are now 
procuring from New Zealand. This effort should be made on lines somewhat similar to those 
described in ~~ 134 and 135 of this Report so far as they are suitable to our circumstances, and . 
might include such features as the payment of mothers for loss of time in bringing their children· 
for inspection. on the eighth day for the purpose of attesting the success of the vaccination. If 
there be a house-to-house visitation it should not be limited to the houses of the poor. The effort 
might in the first pl1;1,ce be limited to one of our chief towns. 

ACKNOWLEDGMENTS. 

158. I have again to record my hearty thanks to Sir E. N. C. Braddon, the Agent-General of 
:the Colony, for all his kindness and attention to me both during the Congress and afterwards. 

I am also very much indebted to Mr. Middleton, the Secretary of the Engineering Section of 
the Congress, for much attention, and the facilities he put in my way to obtain information. Mr. 
,Cutler, the Secretary of the Architectural Section, was also very kind in sending me copies of 
papers read in his Section. 

I think it must be evident from the whole tenour of my report of my visits to various towns, 
-that I was everywhere received with great kindness and consideration. · Where I was not personally 
known, it was quite enough to say that I came from Tasmania as delegate to the Congress for meto 
obtain all the information I wanted, though it sometimes involved such an expenditure of time, and, 
I am sure, often of personal convenience, as to make me ashamed of the trouble I was giving. To 
the Municipal Officers, and· especially to the Engineering and Sanitary Officers of Acton, Bir­
mingham, Coventry, Croydon, Ealing, Eastbourne, Glasgow, Liverpool, Manchester, Marseilles, 
Paris, Rochdale, Sheffield, Southampton, and Warrington I am very grateful. I have mentioned 
some of their names, and to mention all would be impossible. But for the kindness of Colonel 
Grattan, Commanding the Army Service Corps at Aldershot; Mr. Bennett, of Southampton; ]Hr. 
C. J. Hill, the Mayor, and Mr. T. Browett, the ·Town Clerk, of Coventry; Dr. Tatham, of 
Manchester; Dr. Stopford Taylor and Mr. Perey Boulnois, of Liverpool; Dr. Russell, of Glasg·ow; 
and Dr. Menard, of Paris, this Report would indeed have been meagre. One other honoured name 
I cannot add: I had the happiness to know him, and some of his best work, that at Gennevilliers, 
is described herein. But, with full memory of past kindness, I can now only condole with France 
and Sanitary Science that they have lost Alfred Durand-Claye. 

159. In conclusion, I have to very heartily thank you, Mr. President and Gentlemen, and the 
-Government of Tasmania, for the honour done me in appointing me your delegate to the Congress. 
W bile duly sensible of the honour and of the responsibility involved in the honour, I should be very 
ungrateful if I did not also acknowledge the very great pleasure you bestowed ou me at the same 
time by giving me the chance of again seeing friendly old faces and well known old places. But I 
never lost sight of the object of my visit; and l hope to be able to fully justify your wisdom in 
determining upon taking advantage of so unique an opportunity for studying Sanitary Science as 
was afforded by the Seventh International Congress of Hygiene and DemogTaphy, and to vindicate 
your choice of a delegate. 

I have the honour to be, 

Hobart, December, 1891. 

Mr. President and Gentlemen, 
Y o~r .faithful Servant; 

A. MAULT, 
Engineering In.~pector of the Central Board of Health, 

one of the Delegates of the Government of Tasmania to 
the Congress, one of the Vice-Presidents of the 
Engineering Section of the Congress. 

WILLIAM THOMAS STRUTl', 
GOVERNMENT PRINTER: TASMA.NI .... , 
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APPENDIX. 

THE following is a list of the Papers read and discussed at the Congress. A, I have mentioned iii my 
Report, I shall be happy to lend any one of them for perusal to any person t~king an interest in the special 
matter to which it refers. I have done my best to group them according to their subjects, but have often 
found i.t difficult, as the boundaries between the different Sections were themselves not definite. In addition 
to the following Papers I have also a large number of Reports of the. Medical Officers of Health and 
Engineers of some of the principal cities, towns, and ports of Great Britain, and Statistical and · Hygienic 
information from New York, Denmark, Paris, and Marseilles, that I shall be also glad to lend. 

Presidential Add1·esses.-Sir Joseph Fayrer, on Preventive Medicine ; Sir J. Lister, on Bacteriology; 
Sir N. Kingscote, on the Relations of the' Diseases of Animals to those of Man ; Mr. J. R. 
Diggle, on Infancy, Childhood, and School-life; Sir H. Roscoe, on Chemistry and Physics in 
relation to Hygiene; Sir A. Blomfield, on Architecture in relation to Hygiene; Sir J. Coode, on 
Engineeriug in relation to Hygiene; Lord Wantage, on Naval arnl Military Hygiene; Lord 
Basing, on State Hygiene; and Mr. F. Galton, on Demography. 

Actinomycosis.-By Pi·o£ Crookshank. 
Afr of Tomns, Smolw, Weather, 9·c.-The Means at our disposal for Preventin_g the Emissio~. of Smoke 

from Factories and from Dwelling-houses, by Mr. A. Fletcher - The Air of Large Towns : 
Methods of its Analysis, by the Manchester Field Naturalists' Society-Town Fogs and their 
Effects, by Dr. W. J. Ru,;sell-Fog in Relation to Health, by Dr. C. T. Williams - On the 
Effects of the Re,piration of Carbonic Acid on Man, by Dr. W. Marcet - Meteorology in rela­
tion to Hygiene, by Dr. Buchan._ 

Alcolwlism.-The Effects of on Public Health, by Mr. J. G. Phillips- The Relation of to Public Health~ 
· . and the Methods to be adopted for its Prevention, by Prof. Westergaurd. · 

Animal.Y, Di.~ease.~ of.-The J nfectious Diseases of Animals communicable fi;om them to Man, or 1•if'e versa, 
hr Prof. Perroncito - Veterinary Hygiene, by Prof. Smith. (See also Anthrax, Consumption, 
JVIeat and 11-lilli Infection, Rabie.~.) · 

.Antlu·ax, and its Relations to Workers in various Trades, hy Prof. Chauveau - The Rame subject, by 
Mr. Duguid. 

Anthropometry and Per.~onal Identificat-ion.-'l'he Results of Anthropometry at Cambridge, by Dr. J. 
Venn-Pe!'sonal Identitv as determined bv Scars and other Body Marks, by Col. ( '. R. G!'eenleaf 
and Maj.or C. Sma!'t- Anthropometrical ·Method of Identification, by n"i·. Berti llon - Exhibi­
tion of Finger Prints and of Registel's of them as a meaf!s of Personal ,Identification, by iW r. F. 
Gulton. · 

Army Sanitatio11.-The Duties of the l\J edical Staff with an Army engaged in Active Operations, by 
Bl'igade-Surgeon Godwir, -The Food of our Soldiers, by Lieut.-Col. A. Wintle. (See also 
Ho.,pital.~, Typhoid Fever.) 

Bacteriolog;,;.-The Mouth as a Source of Infection, by Prof. Miller - The Parasites of the Red Blood 
Col'puscles, by Prof. Celli - The Behaviour of Bacteria in the Small Intestine, by Dr. A. 
Macfadyen- Some Fermentations excited by Specific Micro-Organism,., by Prot P. Frankland­
On a New Pyogenic Micro-Organism, by Prof: Max Gruber - On Streptocuccu:s PyogPnes, by 
Prof. Crookshank - On .Bacterial Necrosis of the Liver, Ly Pro£ H a111ilton. (See also Cancer, 
Con.mmption, Cholera, Immunity, Infection, Typhoid Ji'ever, Var:ci:ne, Water.) 

Blindness, Di.sea.,es of the E:1/e, tj-c.-The Prevention of Blindness due to Special Occupations, by Dr. 
_ Dvoremaal - The Education of the Blind, by Dr. Campbell - On the Acuteness of Vision of 

School Children, by Dr. Kotelmann - On the Importance of detecting and treating Defects uf 
Vision, &c. in the Children of Board Schools, by Dr. Bnrnner. 

Burial and Cremation.-On Recent Proposals relating to, and on the Imp,lrtance of disinfecting all 
Bodies dying from Infections Disease, with Remarks on the present system of certifying the . 
cause of Death, by Sir H. Thompson - Burial in Earth, by Mr. F. Seymour Haden. 

Cancer and Malignant Tumour.,, 0"c.-Psorospermosis as a possible Cause of Epitlielial Tumours, by Dr. 
S. Delepine - Paget's Disease and Psorospermosis, by Dr. S. Delepine - An Exposition of 
Reasons for considering Cancer to be an Infective Disease, by Mr. C. Ballance and Mr. 
S. G. Shattock - An Investigation into the Parasitic N atnre of Cancer, by Prof. Duplay and 
Dr: Cazin - The Geographical Distribution of Cancer, by Mr. A. Haviland. 

Oensus.-Method of. conducting the CPnsus in Switzerland in 1888, by Dr. Milliet- Results of the 
Recent French Census, by l\J. Bouffet - Demonstration of Electric Counting Machine used in 
the United States Censu::1, by A. 1 I ollerith. 

Children, Development of-Some of the Laws which regulate the Growth of the Child, by Dr. Arbuth­
not Lane - On the Hygiene of the N ew-bom Chile, by Dr. Deslrnyes - The Physical 
Condition of Children seen m Schools, and the Local Distribution of Conditions of Defective 
Development, by Dr. F. Warner-The Phy~icnl Condition of Pauper Children Boarded-out. 
under the Local Government Orders of 1870 and 1880, by Miss F. Fowke. 
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Children, Duea.~es of.-Ringworm in Elementary Schools, by Mr. M. Morris - Epidemics in Schools, by 
Dr. C. E. Shelly - Headache in School Children, by Dr. Guye. (See also School Life.) 

Oliild1·en, Employment of.-The Laws Regulating the Employment of Children in the United States of 
America, by Dr. Ja.co bi. 

Children, Insurance of.-An Objectionable Feature of some Burial Societies in their relation to Infant 
Life Insurance, by Mr. C. E. Paget. 

Cliildrnn, Negl,ected, and Reformatory lVork among.-N eglected Children of our Towns and Cities, by 
Mr. W. :Mitchell - The Development of the Reformatory and Industrial School System in Eng­
land, by Col. L. Prendergast- The Effect of the spread of Elementary Education on Criminality 
in Belgium, by Prof. Kuborn - The Physical ancl Moral Training. of Orphans, by Dr. V. 
Desguin - Free Dinners for School Children, by the Rev. J. Llewellyn Davies - Can Hungry 
and Half-clothed Children be efficiently educated? by Mrs. Besant -The need for Children's 
Convalescent Home11, by Fraulein Nigg. (See also Imbecile.~.) 

Clwl,era, in Egypt, by Dr. Sand with - The Bacteriology of Asiatic Cholera, by Prof. H ueppe and Prof. 
Klein - On Cholera Asiatica, by .Prof. Klein. . 

Climatic and Topical Influences, g-c.-The Influence ofthe Fluctuations of Ground Water upon Health, 
. by Mr. B. Latham - Drainage and Irrigation of Land, by Mr. R. F. Grantham - The 

Suitability of Tropical Highlands for European Settlement, by Surgeon-General Sir W. Moore -
The sam~ subject, by Mr. Clement Markham - The same subject, by Dr. Felkin - The 
Influence of Clays and Limestones on Medical Geography, illustrated by the Geographical Distri­
bution of Cancer among Females in England and Wales, by Mr. A. Haviland -·The Influence 
of Ge,?logy upon Health and Distribution of Disease, by Mr. W. Topley. 

Consumption, Phthisi-s, Tuberculosi,s.-On the Need of Special Measures for the Prevention of Consump­
tion, by Dr. Ransome - On the Influence of Soil on the spread of Tuberculous Disease, by Prof. 
Finkelnburg-The Topical Distribution of Phthisis in Havre, ~nd the connexion of the Disease 
with Crowding, Alcoholism, and Poverty, by Dr. Gibert - Can Legislation assist in :preventing 
the vrevalence of Consumption? by Dr. Squire-Dr. Koch's New Methods of treating Tuber­
colosis, b_v Prof. Ehrlich -The Etiology of Tubercolosis, by Prof. B. Saunderson - 'l'he same, 
by Dr. Metchnikoff and Dr. Roux - On Tuberculosis, by Dr. Klein - On the alleged danger 
of eating apparently healthy Meat and Milk of Tuberculous Animals, by Prof. Bang- The 
same subject, by Prof. MacFadyen and Dr. S. Woodhead - On the Chemistry of Tuberculous 
Matter, by Mr. R. Wright and Herr Th. Wey!. · 

JJeaf and Dumb, Speech, g·c.-Instruction of Deaf Mutes by the London School Board, by General 
Moberly - The Hygiene of Speech in Children, by Dr. Gutzmann-The Detecting and 'l'reat­
ing of Defects of Hearing in Board School Children, by Dr. Brunner. 

JJemograplty-llfiscellaneous Papers.-Benefits offered to Workers by Employers, by Mr. F. Whymper­
Home Work in Russia, by Madame Tkatcheff - Temporary Migration of Labour, by Mr. E. 
Ravenstein-Migration within France, by M. Levasseur-The Causes of Periodic Demo­
graphical Phenomena, by Prof. Foldes -Statistics of Barcelona, by Sen. P. G. Faria. 

Dental Disease.-Dental Caries, by Mr. H. Sewill - The Care of Teeth in Childhood, by Dr. Cunning­
ham - Dental Reform in the Army and in the Navy, by Dr. Cunningham - Popular I nstruc­
tion in Dentistry, by Dr. Cunningham - Condition of Teeth in School Children, by the British 
pental Aseiociation. · 

JJiplttheria.-Causes favouring the spread of Diphtheria, by Dr. Schrevens - Diphtheria in Minnesota, 
by Dr. Hewitt...:... Diphtheria in Massachusetts, i.J_v Dr. Abbott- Subsoil Water and Diphtheria, 
by Mr. M. Adams - Diphtheria in Bucharest, by Dr. Felix - Diphtheria in Havre, by Dr. 
Gibert-Susceptibility to Diphtheria between Old ancl New Residents, by Dr. Paget-The spread 
of Diphtheria in Europe, by Di·. Bergeron - Diphtheria and its Distribution-need of Inquiry, 
by Dr. E. C. Seaton - Dr. Klein on Diphtheria. 

Disinfection.-(See Infection and Disinfection.) 
Dminage.--,-(See House Drainage.) 
Engineering H:1/giene.-(See also Sewerage, Sen·age Disposal, Refuse Di.~posal, TVate1· Supply.)-Sanita­

tion of a Mining Settlement, by A. Mault-'- The Heating of Towns by Steam, by Mr. S. 
,Burroughs - Self-purification of Rivers, by Prof. P. Frankland- Municipal Engineering, by 
Mr. Percy Boulnois-Railway Hygiene, by Dr. L. de Csatary. 

Entozoal and Parasitic Disease.-(See also Bacteriology, and Diseases under their names, Anthrax, ,S·c.)­
. Two Species of Filaria .mnguinis hrnninis, by Dr. P. ManEon - Entozoal Diseases in Man, by 
Dr. P. Sonsino - Parasites transmissible from Animal to Man, by Prof. Ralliet. . 

Food.-(See also 111eat and fifilh. )-The Antiseptic 'freatment of Food, by Mr. 0. Helmer- Improve­
ments in Bread-making, by Mr. J. GoodJellow. 

Hospital, Asylum, Ambulanr:e.-The Hospital· and Ambulance Arrangements for Infectious Diseases in 
London, by Deputy Surgeon-General Bostock an<l Sir V. Barrington- Maternity Hospitals, by 
Dr. Priestly - Dr. Koch"s New Institute at Berlin, 1.Jy Herr Bottger- English Isolation 
Hospitals, by Dr. Thorne Thorne - Isolation I-lospial, Leamington, by Mr. K. Y onng-, 
Hospital Tents and I-I nts, by Prof. Duchaussoy-Temporary Isolation Hospitals, by the H.ev. 
C. Few-Asylum Arrangement and Construction, by ~fr. G. 'I'. Hine-The same subject, by 
Mr. R. Green- Cases admitted into Searneu's Hospital, Greenwich-Ambulance Organization, 
&c. of an English Army Corps - Advantage of I sulation Hospital in Typhus, by Dr. S. 
Cameron. · 
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House Drainage.-Sizes of Drains, by Mr .. Lawford. 
II;o,uses for W01·hing Classes. Blocks of Ho,tses in .Ton:n.~, Jc.-Hygiene of Group_s of Dwellings, by 

. M. Lucas -Tenement Houses in Paris, by M. Cacheux - Cottage Homes m London, by Mr. 
. R. Plum be - Block Dwellings, by Dr. Sykes - The Homes of the Poor, by Af:r. Hamer -

State Control in reference to Houses of the Working Classes,.by Dr. Elgin'.Goul<l -,--The same 
su~ject, by Dr. Th. Thomson -The Housing of the Poor, by Mr. S. Burroughs. · 

Hygienic Construction qf Houses.-The Control of the Construction of Buildings, by 'f. Blashill­
, Hygienic Composition of Walls of Buildings, by. Prof. g_ Trelat- Buildings in ){arsh Land, 

by M. Cuypers - Insanitary Superstitions in House ~uilding, by Mr. Statham. 
Hygiene-iv.liscellaneous.-(See also State Hygiene and Industrial Hygiene).-Vaiue of Hygiene to 

. · Women, by Dr. Schofield- Women's Work in Hygiene, by Mrs. Scott-The same subject,. by 
Dr. W. Bruce. · · 

Imber:ile Children.-Care of the Mentally Feeble, by Dr. Shuttleworth- Care of Epileptic and 
Imbecile Children, by Dr. Beach -- Proposed Investigation into Condition of Feeble-minded 
Children, by· Herren Strum pell, Koch, Schmidt, and Hasse. ' 

I?nmunity.-On Immunity, by Mr. E. H. Hanken - Immunity to Anthrax, by Dr. Wey!- On 
· Im_munity, by Dr. Buchner - On the same, by Dr. Cartwright Wood - On the same, by Pro£ 

Emmerich - Natural and Artificial Immunity, by Dr. M. Ruffer. 
India.-Prevention of Fever in, by Su1·geon-General Sir W. Moore - Sanitary Progress in, by .the 

same - Sanitation in India, by Mr. B. Latham - Sanitary Work of the National Indian 
Ass:iciation, by Surgeon-General Francis - Indian Factory Legislation, by Mr. Hallett. 

Industrial Hygiene.-Economic Advantages of, by Mr. B. Thwaite - Museums of~ by Dr. Migerka. 

Infection and Disin:fection.-On Disinfection, by Prof. Pistor - Public Libraries and Infection, _by 
Mr. J. MacAlister -Disinfection by Antiseptic Inunction, by Mr. J. B. Curgenven- Prevention 
of Spread of Infectious Diseases, by Dr. L. Sambon...:.. Hemorrhagic Infection, by V. Babes­
Disinfection in the Living Body, by Dr. Behring- Experiments on Antiseptic Surgery, by 
Prof. Crookshank - Disinfectants, by Prof. Max .. Gruber - Kresole as a -Disinfectant, by Pro£ 
Hueppe-Aerial Disinfectants, by Mr. F: W. Streatfield and Dr. Moody. 

Injluenza.-The Prevention of the Spread of, by Dr. Sisley- Influenza, and Weather of London, by 
Sir A. Mitchell and Dr. A. Buchan. 

Insurance, g-c.-Insurance Societies of the Working Classes, by Dr. Von Mayr - Thrift in Britain, by R. 
Hamilton. 

Leprosy.-On alleged Connex1on with Vaccination, by Dr. Abraham - Leprosy in Egypt, by Dr. Engel 
Bey. 

Lodging Houses.-By Mr. P. G. Smith. 
Jv.larine Sanitation.-Sanitation Afloat, by Mr.~- Coppinger - Dietary Scales and Health of Seamen, by 

Mr. W. Spooner - Medical Supervision of Mercantile Marine, by Dr. Stopford Taylor. 
Meat and 1lfill1.-0n Meat Infection, by Dr. Ballard-The Infection of Meat and Milk, by Dr. V. C. 

Vaughan -Trichinosis in the Netherlan_ds, by Dr. B. Carsten - Udder Diseases in relation to 
Diseases in Man, by Dr. Klein - Regulation of Milk Supply, by Dr. Ostertag- Meat Inspection, 
by M. F. Vacher - ( See also Consu·mption.) 

Metals.-Hygienic Importance of Copper, by Prof. Lehmann -Action of Water on Lead, by Dr. Garrett. 
Notification of Diseases.-Comp11lsory Notification, by Dr. Boobyer - The same, by Mr. Biddle. 
Ocr.upation.-Effect of on Life and Health, by Dr. Ogle - The same, by Dr. Bertillon. 
Open Spaces in To1vns.-Open Spaces, by Mrs. B. Holmes - Town Improvements, by Herr Stiibben. 
Phys'ical Education, by Mr. G. White -The same, by Dr. Broman - Manual Training in relation to 

Health, by Sir P. Magnus. 
Prevention of Di.,ea.1e in growing Towns, by Surg. Gen. Beatson - In Egypt, by Greene Pasha. 
Public Bitildings.-Ventilation of, by Dr. Freeman-- The Sanitation of Theatres, by Mr. L. Brown, with 

Illustrations by Mr. E. Turner. 
Quarantine.-Prevention of spread of Epidemic Disease from one Country to another, by Surg.-Gen. 

Cunningham -The Importation into Europe of transmissible Diseases, by Prof'. Proust­
The Communicability of Cholera, by Insp.-Gen. Lawson - Australasian Quarantine; by Dr. 
Ashburton Thompson - Quarantine in Cauada and the United States, by Dr. Montizambert­
Sanitation and :Medical Inspection at Cardiff, by Dr. Walford - Quarantine and Medical 
Inspection, by Dr. V. Vignard. • · 

Rabies.-Practical Value of preventive Inoculation, by Dr. Roux -Inoculation against Rabies, by Prof. 
Babes - The same, by Prof. Hoyges - 'l.'reatment of Hydrophobia by Pasteur's Method, by 
Dr. Bardach - Results obtained at · the Pasteur Institute, by Dr. Roux - On Rabies, by Dr. 
Fleming.. . 

Rrfuse disposal.-Refnse and Refuse Destructors, by Mr. C. Jones -The Blackburn Refuse Destructor, 
by Mr. M'Callnm - Refuse of Large Towns, by Dr. Wegl - Burnip.g of House Refuse, by Herr 
Ma:ver - Refuse-burning, by Mr. W, G. Laws - Disposal of the Refuse of Large Towns, by Dr. 
lVI. Bmce. . . 

Sanita1'y Adrnini.~tration and Or.ffanization.-LocaI Boards of Health, by Dr. Simon - Sanitary 
Organization of Spain, by Prof. J. V. y Piera -The Unit of Sanitary Administration, by Mr. 
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G. Bruce, Q.C. - Sanitary Legislation in Ontario, by Dr. Cassidy - Sanit~1·y Work. in Dublin, 
by Sir C. Cameron - Sanitary Registration of Buildings, by Mr. H. Rutherford - Education of 
Architects, by Mr. W.·Seth-Smith - The Training of Sanitary Inspectors, by Dr. Reid-The 
Education of Plumbers, by the Plumbers' Company - The Association of Sanitary Inspectors, 
by the Chairman of the Association. 

Sc/tool Hygiene, ,fc._:._Scientific Observation of Children in Schools, by Dr. Wamer - Physical Indications 
· ' ofl11jurious Schooling, by Dr. Sturge,i- Handwriting in relation to Hygiene, by Dr. Kotelmann 

-The same, by Mr. J. Jackson -The Working Curve ofan Hour ii1 Schools, h~• Prof. Burger­
stein - School Hygiene in Belgium, by Prof. Kuborn -Teaching Hygiene in Schools, by Dr. 
N ewsholme. 

Semage and i':s· Di.~posal.-The Chemical Treatment of Sewage, by Dr. Dupre -The same subject, by Dr. 
Thresh- Utilising Sewage, by Dr. C:arpenter- Hygiene and Sewage Farrninf!, by Dr. Carpenter 

· -Sewage Disposal in relation to Water Supply, by Prof. Robinson -Town Drainage in Italy, 
by Prof. Pacchiotti- French and English Systems of Sewerage, by Mr. J. Lemon- Removal of 
Sewage, by Mr. R. Middleton - Sewer Ventilation, by Mr. Santo Crimp -The same, by Mr. 
R. Read - Sewerage, by Col. Warinp; - The Subsoil Drainage of Towns, by Senor G. Faria -
Town Drainage and Sewage Farms, by M. Bonna -The same subject, by Dr. Henriot-Treat­
ment .of Sewage with Peat, by Prof. Pagliani - Wolverhampton Sewage Works, by Mr. R. 
Berrington - Irrigation Farms, by Herr Markgraf[ 

State Action in connexion with H;l/giene.-Intemational Convention of Hygiene, by Dr. Below- State 
Control in administering Health Acts, by Mr. Johnson - State Investigations irto Causes of 
Disease, by Dr. Tomkins_:_State Laboratories for Investigation of Disease, by Dr. Wright­
State Contrnl of S11le of Poison, by Dr. D. Thomas - Food Adulteration and International 
Measures for its Prevention, by Dr. van Hamel Roos -The Law relating to N oxion:,, Gases, by 
Chief Inspector Fletcher- Government Intervention to prevent spri,ad of Phthisis, by Prof. 
Corradi-The Contagious Disease Acts ( two Papers), by Dr. Nevins -The same subject, by 
Dr. H olroyde . 

. Typhoid and 11falai·ial Fevers.-Malaria and Enteric Fever, by Dr. Felkin-The Hrematozoon of Malaria, 
_by Prof. Laveran -Malaria in the Mauritius, by Dr. Anderson -Typhoid Fever in connexion 
with Drinking Water,by Prof. Fodor-Typhoid Bacilli in Water and Soil, by Dr. Schottelius­
The Etiology ofTyphoid Fever, by Prof. Arloing-Enteric Fever in the Indian Army, by Dr. 
Lane Notter-Enteric F_ever in Campaigns, by Dr. Davies-Camp Fevers, by Dr. Squire­
Typhoid Fever in the French Army, by Dr. Schneider. 

Vaccine.-Bacteriology of Vaccine Lymph, by Dr. Copeland. 
JVater.-Bacteriological Examination of, by Prof. P. Frankland-The same, by Dr. M•Weeney­

Berkefeld Water Filter, by Dr. Prochnik-Toxogenic Organisms in Water, by Dr. Vaughan -
Magnesia i.n Wate1·, hy Prof: P. Frankland- Water Supply, by Mr. Binnie-Double System 
of Water Distribution, by M. Bechmann - 'l'he same, b_v Mr. Matthews- Distribution of Water, 
by M. Ga~et-1,levolving Purifier, by Dr. Anderson - Rapid Filtration, by Dr. Wales- Water 
Supply of J ndia, by Surgeon-Major Pringle,- Typhus and Filtered Water at Altona, by Herr 
Kummel - Water Supply of Maritime Towns, by Dr. Willoughby- Supply for France from 
Lake Leman, by M. Ritter-Impmities in Hig-h Pre~snre Mains, by Hel'l' Ocsten - Cooling 
Water, by Prof. Oelwein. 
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