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PREFACE BY THE EDITORS.

The attention which is being directed at the present time to
the subject of Public Abattoirs is sufficient reason for the

publication of this work.

Nowhere in the world has the subject of Abattoirs received
more attention than in Germany, and this book contains all

that is known on the subject in that country.

As there is no literature of a similar character in English
there is little doubt but that this treatise will prove of great
value to the wvarious public bodies, and others, who are

interesting themselves 1n this important question.

The difficulties of translation have been met as far as
possible by obtaining the assistance of experts in various
matters ; but it will doubtless be evident that the language in

some instances is still open to improvement,

To give a greater interest to this publication some appendices
have been added which provide valuable information not given

in the original.

L.ondon, 1go1.






PREFACE TO THE FIRST GERMAN EDITION,

Thz great interest which has been manifested by the public
during the last ten vears in the erection of public slaughterhouses
must have led to the expectation that the gaps in the literature on
this subject, which has now become a specialty, would gradually be
filled up as the need arose. We only possess a small number of
treatises and pamphlets indirectly bearing on the subject, which
emanate from architectural specialists who have busied themselves
exclusively with the laving out of the buildings. The principal of
this very limited series of small brochures are * Advice on the
Erection of Public Slaughterhouses™ and ** Mascher on the Methods
and Management of Slaughterhouses.” On the other hand, most
of the works on butcher-meat contain lengthy chapters on this
subject, as Gerloch * On the Meat Diet of Mankind " ; Schmidt-
Milheim, * Handbook on Butcher-meat ™ ; Schneidemiihl, * Butcher-
meat in Germany,” etc., and especially Ostertag’s *“ Handbook on
Butcher-meat,” which has recently appeared. Finally, we find in
periodicals a multitude of paragraphs and short articles, particularly
in such journals as the German Quarterly on public health, the
magazine of Hygiene of Meat and Milk, the Berlin Veferinary
Weekly, in Schmidt-Milheim's Record, and in the Record for
Farriery, etc.

The purpose of this book is to gather together all these frag-
mentary notices in an orderly fashion, and also to give particulars
of the laying out of the buildings, with special reference to their
sanitary arrangements.

The following division of the subject has been adopted. In
Chapters 1. to IX. will be found a description of the building and
arrangement of a slaughterhouse, with all its appendages, preceded
by a short historical introduction dealing with the ancient and
modern law with reference thereto. The next chapters, X. to XI11.,
refer to the management of such buildings, and treat of the staff,

police requirements, treatment of meat of a doubtful cha racter, and
in conclusion, the insurance of the animals.
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In this way the author intended to write a book whieh, as well as
giving information to the sanitary official, 1s mainly designed to
assist the local or mumicipal authorities in the planning of slaughter-
houses.

This effort was greatly assisted by the help of a number of
gentlemen, experts and colleagues, who assisted me in the most
willing manner, and to whom I tender my warmest thanks. I am
especially indebted to Mr. Director Goltz of Halle, and Mr. Volkie,
of Elbing, who have manifested a most lively interest in my work,
and have with untiring energy aided me with advice and practical

assistance.

OsSCAR SCHWARZ.
Stolp, Pomerania, March, 1834.
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PREFACE TO THE SECOND GERMAN
EDITION,

That some such work as this book was required is unquestionable,
seeing that, in spite of the limited circle it is likely to interest, a
second edition is necessary within a few years. [In the literature on
this special subject there was a gap which this work was destined
to fill.

Many of the readers of the first edition proffered their assistance,
and freely gave the results of their practical experience and know-
ledge for the second edition. With the abundance of material thus
offered to choose from, the several chapters have been enlarged and
perfected without altering the arrangement, and the whole may now
be considered a complete handbook.

The following chapters especially have been so altered as to
require mentioning :

In Chapter I. the slaughterhouse arrangements of European and
other countries have been described.

In Chapter I[. there are numerous explanations of the laws
regarding the management of slaughterhouses.

In Chapter VI. not only are all new structure and apparatus
explained by word and illustration, but there are also added various
plans of buildings already in operation. As an appendix to this
chapter, there are described in passing the apphances for rendering
animals unconscious previous to slaughter, also the Jewish and
other methods of slaughter.

The chapter on cattleyards is entirely new, and treated throughout
most thoroughly,

Notice has been taken of all information that came up to the 1st
of August, 18g8.
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The author hopes that not only will the public authorities find
the following pages of service, but that the leading officials may Le
able to improve the existing abattoirs and yards from the informa-
tion given; and that they will find this book useful on many
questions that arise in connection with this subject.

Oscar ScHWARZ.

Stolp, Pomerania, August, 1898,
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CHAPTER [

INTRODUCTION.

HISTORICAL SURVEY OF THE SLAUGHTERING-PLACES OF THE
ANCIENTS AND OF THE PEOPLE OF THE MIDDRLE AGES.

Care for the preservation of health caused the people of the
earliest ages to make laws so as to control the use of articles of diet,
and particularly of meat. Whether punishment fell on those
who broke the laws which regulated the special places for slaughter-
ing, is not easily discoverable, because of the scanty information to
be obtained.

The Israelites were commanded to kill for the purpose of
sacrifice, always in the outer court of the Temple. For secular
purposes there was no command, but, during their wanderings in
the wilderness they were always instructed to kill in the outer
court of the tabernacle.

In LEgypt again they appeared to have killed the necessary
animals in the neighbourhood of the court.

We know that the Romans, until the year 300, killed in the
Forum in the open air directly under the eyes of the gods,
believing that the death of an animal atoned for a sin, and that
by making an offering in the open air the gods were appeased.
Later, the religious nature of the act was pushed into the back-
ground, and the killing was done in the * macellum.” These
macelle, or market-places, which stood in the Forum, and the
finest and best known of which was the macellum of Livy,
contained lanienm, which, in the opinion of many scholars,
served as rooms for the slaughter of cattle. In Pompeii there was
sitnated a macellum, the Pantheon or Augustinum, which,
according to the researches of Nissen,” contained undoubted
slaughtering chambers, an opinion which 1s agreed to by Mann.t

* Nigsen, " Pompeian Studies on the State of Towns in Ancient Times."
{ Owverbeck, Pompeli, 158y,

Leipzig, 1877.
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"

When in the middle ages trade guilds reached their highest popu-
larity, there were in Germany countless “ kiittelhofe  (an old term
for slaughterhouse), which were nearly always situated outside the
walls of the town—an arrangement mutually satisfactory to the
butchers, who liked to obtain as cheap and as convenient a place as
possible, and to the public authorities, who, because of the narrow
and winding streets of the town, liked to remove as far from them
as possible any probable means of disease. [t thus came about that
a much better control was obtained over the healthy condition ot
cattle, etc., to be killed, when they were slaughtered in the public
““ kiittelhofe,” when each piece was counted and a duty imposed.
In the Augsburg Record of Laws (1276) we find the following :
“No butcher shall be allowed to kill either an ox, a sheep, or a
calf elsewhere than in the slaughterhouse. Whoever disobeys this
command must pay to the chief magistrate a heavy fine. DBut pigs
he may be allowed to kill on his own premises.” Similar com-
mands are found in the Regensburg Laws of 1376.

Besides the  kiittelhife " already indicated, these were also to be
found in Strassburg, Zwickau, and Hamburg, and somewhat later
in Liegnitz, Leipzig, Nordhausen, Dantzig, and Kinigsburg, and
in the middle of the sixteenth century in Breslau, Berlin, Zeitz,
and Gera. In many parts of Germany, particularly in Saxony, it
was commanded, even in quite small towns and boroughs, that
slaughterhouses should be erected on such spots where there was
abundance of water, and that there should be a meat tax * for the
purpose of keeping good order, and to prevent any unclean or
unsound animals being killed.” Each ¢ kiittelhife,” in which
country butchers also appeared to have killed, possessed a kiittel-
master, who was sworn in as an official of the town.

Most of these buildings were situated near rivers, and occasionally
near ponds, as in Zeitz, in order that all blood and waste material
might be carried direct into the water. Several of these slaughter-
houses are still in existence, as in Kinigsberg and Breslaun.  In
Berlin, the third of the three slanghterhouses at one time existing
was pulled down in 1842, the two others having been demolished
by parliamentary command in 1810.

FFor the convenience of the butchers, especially in large towns,
the meat markets were connected with the slaughterhouse, just as
were the macelle and lanien® of ancient Rome.
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Thus there were to be found at that time a considerable
number of publiz slaughterhouses in which the meat was
inspected by order. But when medical science suddenly
advanced quite new principles, which practically meant that
diseased animals could be consumed without injury to health,
it is not to be wondered at that at the beginning of this
century there were not only no new slaughterhouses, but there
was a rescript issued by the Prussian Ministry of 1826
declaring it unnecessary to compel competent butchers to kill
in public slaughterhouses. A succession of external events
occurred before it was discovered that it would be much better
to return to the useful system of public slaughterhouses, but
this result was only reached gradually. Perhaps the example
of other countries had some influence—for instance, that of
France, which, as we shall see further, was always a pattern
to other civilised states in this respect.

THE FIRST MOVEMENT IN GERMANY.

The reason that the erection of public slaughterhouses in
Germany, especially in the northern parts, was so long delayed,
was to be found, in the first place, in the fact that it was
feared the butcher's freedom of trade might be too much
limited by the rules which must be enforced. There was also
much discussion as to whether the buildings would pay their
own way or would need to be continually assisted at the
expense of the rates, besides the possibility of a consequent
rise in the price of meat. In spite of these scruples, the
groundlessness of which will be shown in one of the following
chapters, it happened that towards the close of the sixties
the law of the 18th March, 1868, concerning the erection of
public slaughterhouses in Prussia, began to come into operation,
but this did not have much effect until it was amplified on
the gth March, 1881. It was only, however, after countless
accidents from meat poisoning, when “trichine epidemics had
alarmed the community, and after the repeated efforts of medical

* Reganding the trichina epidemics the worst was in Hettstidt in 1863 (160 attacked, of
whom 28 died), Hanover 1864-65 (over oo affected), and Hedersleben 1865 (337 seized, of whom
tot died). According to Jolne there were in Saxony between 1860-89 no fewer than 109
epidemics, with 3,402 attacked and 79 deaths, The cases from meat poisoning were no less
dangerous, and of which may be mentioned these: Lahre 1856 {ro patients, 3 deaths)
Flunteen 186y (27 seized, 1 died), and Nordhausen 1876 (400 attacked, 1 death),



4 PUBLIC ABATTOIRS AND CATTLE MARKETS.

officers of the Society of Veterinary Surgeons and other guardians
of the public health, that this result was obtained.

The new law became necessary because meat killed in other
districts was brought into towns having a public slaughterhouse,
where the meat underwent a thorough medical inspection before
and after killing, and was offered for sale along with it. The
more the traffic in such meat increased, so much the more was
the efliciency of the protection offered to the consuming public
by the inspection of all slaughterhouse meat threatened and made
comparatively valueless. In the same way, the revenues of the
slaughterhouses decreased, when private butchers could kill animals,
or have them killed for them outside the jurisdiction of the town, and
then bring the meat in and sell it there. [t was when this new law
was added to the older one that the latter became of real value.

Much was done by the district courts to influence the com-
munity by pomnting out the important sanitary and economic
advantages which would accrue to it on the erection of public
slaughterhouses. The President of the Municipality of Konigsberg
wrote thus on the gth Jan., 1886:

““The high importance of public slaughterhouses for the public
weal has claimed the attention of Dboth State and town authori-
ties, as well as the interest of the greater portion of the public.
The most important reason for such establishments is, above all
things, the preservation of the public health.

““ Shortly, in consequence of companies being formed for the
erection of public slaughterhouses, the private butchers and
private slaughtering by those not in the trade will decrease, and,
by this means there will be removed a great evil with dire
consequences, caused by the careless casting away of amimal
refuse, which has tended to the pollution of air, earth, and water.
By bringing all butchers’ establishments under medical control,
the populace will be guarded from the consumption of unhealthy
or diseased meat.

““ Not less important is the gain which will be attained by the
easy practical discernment of contagious diseases, and by the
possible preventing of the wider spread of such by the veteninary
officials in these central places.

““Thus in public slaughterhouses a higher degree ot cleanli-
ness and usefulness will be attained than was ever reached in




PUBLIC ABATTOIRS AND CATTLE MARKETS. 5

private establishments.  Also, by the purchase of, as far as
possible, unblemished animals, consequent on the public control,
as well as the restraint exercised by the butchers over each other,
there will of necessity be an improvement in the quality of meat,
and ultimately the dangerous transit of animals through populous
streets will be limited in a great degree by the erection of lairage
accommodation in connection with the slaughterhouses.

““ In appreciation of these advantages, even small towns have
here and there resolved on the erection of public slaughterhouses.
These recommend themselves all the more because they have
proved that there is no confirmation of the assertion that such
establishments will not pay their way. On the contrary, if they
are conducted properly, with due regard to the laws of 18th March,
1368, and gth March, 1881, such a substantial income results that
the cost of the building, the conducting of the business and the
payment of all expenses is so soon covered that a surplus is
generally obtained after the first year, which may be employed in
reducing the scale ol charges.

““ This experience has repeated itself with the public slaughter-
houses which have been erected in this district.,  Just because these
establishments have by their benevolent influence exercised such
a generally healthful effect, the more urgent is the duty to increase
the number of such establishments until there is one in every town
in the district.”

This circular letter was considered by the Government of such
practical importance in the furthering of public health that the other
municipal chairmen were invited to take cognisance of it. In
consequence of this, other districts issued similar orders, as, for
example, that of Posen, 2gth January, 1891, which ran:

“In all towns which have erected a public slaughterhouse with
compulsory inspection, it has been discovered that the number of
diseased animals and pieces of meat entirely unfit for consumption
by man is unexpectedly great, and that in such places where there
is no slaughterhouse and no careful inspection of meat, the
inhabitants are threatened with a far greater danger than is usually
understood. In such districts, where a slaughterhouse is not yet
erected, in order to bring the danger before every eve, it is con-
sidered judicious to make known in as wide a circle as possible the
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results of the thorough inspection of butcher-meat which has been
made in the existing slaughterhouses.”

The following circular letter was also i1ssued by the chair-
man of public affairs in Diusseldorf to the members of all the
provincial courts of justice in the district on the 7th July, 1¥gz:

*‘ In spite of the fact that the economic and healthful advantages
which the erection of slaughterhouses offers to the people in general
are being appreciated more extensively among the community, and
although in larger towns, generally speaking, the existing need is
being met by buildings erected at the town’s expense, yet there are
a great many smaller towns which still possess no establishment
of this kind. This is all the more to be regretted as experiments
made in quite small towns have shown that the interest paid
on borrowed capital and also the cost of up-keep can all be
covered, and a well ordered control of the butcher’'s-meat business
obtained to great advantage.”

A circular letter from the chairman of public affairs in Stratsund
of the 3oth June, 18g7, recommends the erection of slaughter-
houses in towns of one thousand inhabitants.

In consequence of the activity shown by the magistrates the
number of public slaughterhouses in Germany has greatly
increased.”

THE HISTORICAL DEVELOPMENT OF SLAUGHTERHOUSES IN OTHER
EUROPEAN STATES.

England. - In England the earliest information about slaughter-
yards dates from the year 1338, and is contained in a decree to the
butchers of Oxford forbidding them to kill in the town again,
¢ because several persons of note had died from the effect of
the foul odours.” A general order was first issued by
Henry VIIL, which forbade slaughter in unwalled towns.  Up
to the present day there is still no law concerning the erection
of public slaughterhouses to be used exclusive of any other,
for, in the “ Public Health Act " of 1875, by which the inspection
of butcher-meat as well as the control of every sort of food
is enacted, it is left to the inclination of every town council
(par. 16g) to erect a public slaughterhouse, to issue by town
or county law, directions for conducting the same, and to

e

¢ The names of the varbons slaughterhouses in Germany are given In the German
dition, but are not of sufficient interest to reproduce here  Eps,
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settle what shall be the fees for the use of the establishment.
By the issue of a statute of this kind the determinations of
the ©* Towns Improvement Clauses Act” of 1847 are reconsidered.
A compulsory use of slaughterhouses cannot be insisted on,
neither can the closing of the existing slaughterhouses be
demanded. Thus, out of 1,083 towns, England possesses only
eighty-four public slaughterhouses, and many of these are but
little used.”

London itself is blessed with about six hundred privafe slaughter-
houses, and does not possess a single public slaughterhouse for
general use. The Deptford abattoir is used entirely for imported cattle.

However, in Scotland, the law of 1862 gives town councils
the right to erect public slaughterhouses with compulsory
supervision, and to forbid the further use of private establishments.

France.—According to Ch. Morot, the oldest record about a
public slaughter-yard dates from the year 977 (La Réole in the
(rironde). In both the following centuries we find numerous
buildings of the kind all over the country. In Pans, in the
reicn of Louis VI. in the twelfth century, there were several
common slaughterhouses.

While there were in all the other provinces public slaughter-
houses, 1n most cases belonging to the town councils, there
were in Champagne several called ** abatioir seignenrial,” which
were the property of a company of great nobles.

It was ordered by Charles 1X, in 1570 that public slaughter-
houses should not be erected in the towns, but outside them,
and must be in the neighbourhood of water. There were
different designations for these in the wvarious localities. For
example, in Amiens (thirteenth century) they were termed *{'écor-
cherte,” in Beziers (fifteenth century) ¢ la boqueria,” * excoriador,”
in Troyes *la macequerie,”” in Sommiéres **la boucherie,! in Aix
(sixteenth century) * la sannerie,” and in Avignon “la tuadour.”

‘The butchers were compelled to kill those animals, the flesh of
which was to be offered for public sale, in the public slaughterhouse.
In some towns, as Chartres (fifteenth century), and Agen and
Nimes (sixteenth century), killing was only allowed on specially
prescribed spots. To many slaughterhouses, as, for example, Lunel
(1366), a public market for the sale of meat was added.

" e EL o Appendli
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As in Germany, so also in France. At that time the compulsory
slaughterhouses served the double purpose of filling the town
purse ‘while controlling the articles of food.

By the laws of 16th August, and 24th August, 1790, the super-
vision of the slaughterhouses was undertaken by the police.

Of splendid value to the whole civilised world were the commands
of Napoleon I., which, by the decree of 10th February, 1810,
ordained that public slaughterhouses should be erected in all
large and medium sized towns in France, and, by a second decree of
15th November, 1810, specified that the permission of the magis-
trates was necessary previous to the erection of any établissements
tnsalubres, incommodes et dangerenr. After the ordinance of the
14th January, 1818, such establishments were commanded to be
erected separate from dwellings in large towns of over ten thousand
inhabitants—an order, which by the decree of 15th May, 1838, was
extended to all towns. Under Napoleon I1l. a decree (st August,
1+64) was issued commanding the community to be refunded for
the interest of the building capital, and the amortisation expenses ;
nevertheless, the killing dues must not exceed the cost of the upkeep
and the management of the establishment. Further laws referring
to this matter were issued on zoth July, 1881, 2z2nd June, 1882, and
27th March, 18g4.

In 1807, Paris, in consequence of Imperial decrees, constructed
five public slaughterhouses, which were to be models for the rest.
These five establishments were in 1867 united into one large
central slaughterhouse in La Villette.* Beside this great slaughter-
vard (abattoirs généranx de La Villetfe), there are also three smaller
ones—that at Grenelle, at Ivry (l'abaftoir de Villejuif), and that at
Fourneaux. The slaughter-yard at La Villette, which covers an
area of about 38 hectares, is separated from the adjoining cattle-
yard by I'Ourcy Kanel. In order to make the buildings answer
modern requirements, a cold storage installation has been added.

Spain.—* More than a hundred years ago™ (so writes Berlepsch
in Chrontk v. Metsgergewerk, St. Gallen, 1851), ** the slaughter-
houses and markets everywhere belonged to the public, and
never to private parties.” ‘ Butchers” are distinguished from

* Bepo Acpendix’ for description of abattoirs in Parls,
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the purveyor. The one kills the animal, the other sells the
meat. Both receive, from a committee constituted for the purpose,
(consisting of two Government officials, a notary and an
Imperial excise officer) their payment per head for the animals
killed. The animal must be in the slaughterhouse by two
in the afternoon; at five or half-past, there appear in the
building a doctor and a surgeon to examine the meat. That
marked * faulty ™ is at once buried outside the town, and
the rest is sent to the market and sold under the eye of the
officers of justice. A special meat inspection order was issued
on the 24th February, 1859, which held good for all provinces.
According to this all animals destined for public consumption
must be killed in the public slaughterhouses, or in a particular place
set apart for the purpose by the magistrates. In each slaughter-
house there i1s both a veterinary meat inspector and a town
official. The -establishments are all under State and town
control.

[In Spain there are at present public slaughterhouses in
the following twenty-six towns: Albacete, Alicante, Almanza,
Bilbao, Barcelona, Castellon de la Plana, Ferrol, Jativa, Jerez
de la Frontera, Madrid, Mahon, Malaga, Palma, Pampeluna,
Reuz, Salamanca, Santander, Santiago de Compostella,
Saragossa, Segovia, Sevilla, Sueca, Teruel, Toledo, Valencia,
and Valladolid. Of these, those of Madrid, Barcelona, Jativa,
Saragossa and Valencia are provided with large and well-
arranged common markets,

Portugal.—In Portugal, according to the decree of 21st
October, 1863, concerning the erection of trade establishments
which have an effect either disadvantageous, annoving, or
dangerous to public health, public slaughterhouses can onlv be
buillt by the permission of CGovermment. There are :-;i:mp;i‘:tﬁf-
houses in Coimbra, Oporto and Lisbon, the last of which has
been re-erected with modern improvements, The inspection of
the animals before and after slaughter, and also the oversight
of the establishment, are undertaken by veterinary experts.

Switserland.—In Switzerland public slaughterhouses have been
in existence for nearly two hundred vears in almost all places
containing more than two thousand inhabitants. These establish-
ments, often very primitive, belong partly to the community and are
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partly the property of the butchers concerned in them. Public
slaughterhouses with compulsory laws, for both large and small
animals, have now been in existence for thirty-five years, and are to
be found in Basel, Berne, Biel, St. Gallen, Geuf, Lausanne, Lucerne,
Zurnich, etc. The majornty of these slaughterhouses are under
veterinary control, but there are no regular laws by which they are
controlled.

Beloium,

In Belgium there are public slaughterhouses in all the
large and many of the small towns, especially since by the law of 4th
August, 18go, the inspection of meat has been regulated by the
State. In DBrussels, since 1842, and in Antwerp since 1873, there
have been large slaughtering establishments.

Ttaly.— Since the Regolamente of 15th August, t8go (Art. 6-73),
public slaughterhouses in towns with more than six thousand
inhabitants have been compulsory in Italy, which are under the
control of medical officers. The law contains special instructions
as to the erection of such establishments.

In 1780 there were in Fenice numerous slaughterhouses situated
on bridges over the water.

Austrin.—In Austria, since 1850, large and medium-sized towns
have been commanded to build public slaughterhouses : but it is
only since the Epidemics Law of the 2gth IFFebruary, 1880, that the
inspection of meat has been undertaken by medical men. In 1895
the erection of associated pig slaughterhouses in Vienna was ordered
by the Government, and it was resolved by the Association of
Butchers there to undertake this, for had they retused, the Govern-
ment would have built them themselves out of the public purse.

Bohemia.—In Prague the compulsory slaughterhouse system was
brought into practice by the law of gth March, 188g, both in its
suburbs and in the districts surrounding it.

Russia.— In Russia there is no law which compels either the
erection of public slaughterhouses or the obligatory inspection
of meat. Before 1882 there were no public slaughterhouses, but
now these are to be found in St. Petersburg, Moscow, Odessa,
Reval, Libau, Wilna and Riga, these being all common institutions.

Poland. — In Poland the conditions are somewhat more
favourable. Since 1811 there have been public slaughter-
houses, and only in these are animals killed. The rate of
slaughterhouse dues has been increased by special command
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since 1820. In the year 1867 there were public slaughter-
houses in 184 places, three in Warsaw alone. The latter were
at first managed by Government, so as to have a strict control
over the consumption taxs since its abolition they have been under
the management of the town authorities.

Denmark.—Denmark® has public slaughter-courts in five
towns —Copenhagen, Odense, Aarhus, Horsens and Ribe.

Sweden and Nerway.—In Sweden and Norway there are no public
slaughterhouses, although in Norway, by the laws of 27th June,
1892, and 27th July, 18gs, the supervision of the meat supply of
towns of more than four thousand inhabitants has been obligatory.

Holland.—1n Holland, by the law of 2nd June, 1875, the right has
been given to communities to issue local orders, according to which
slaughtering is confined to one special place. In spite of this, there
were in all Holland, till recently, only five slaughterhouses—in
Rotterdam (1883), Amsterdam (1887), Herzogenbosch, Maestricht
and Venlo; only the first two are fitted with modern apparatus.
New establishments have lately been opened at Groningen, Roer-
mond, Leiden and Utrecht.

Bulgaria.—In Bulgaria, since the decree ot s5th and 17th
September, 1880 (renewed 1886), killing is only permissible in
slaughterhouses erected for the purpose. These must be situated as
near as possible to some water. The inspection of the animals
before and after slaughter is in the hands of a veterinary surgeon.
Where there i1s no such official the inspection of meat can be
undertaken by a doctor. (Law of 188g.)

Roumania.—By the laws of 27th May, 1882, and 1gth May,
18go, it 1s compulsory in Roumania that every town must possess
a public slaughterhouse, in which, without exception, all animals
destined for human consumption must be killed. The supervision
of the slaughter-yards must be in the hands of a veterinary surgeon.
The erection of such institutions can be carried out by the sanitary
authorities, who have control over the buildings in which operations
are carried out detrimental or dangerous to public health. Per-
mission for the erection of such buildings has to be granted by
the Minister of the Interior.

= e ——eeeeeeeeeee

* In Denmark there are many slaughterhouses which are used principally for the slanghter
of pigs, but in which there is also provision made for slanghtering cattle.  All are under official
supervition —Eps,
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Greece.—Generally speaking, there are in Greece no public
slaughterhouses; but instead of these there are sheds and markets out-
side the towns which belong to the corporations, and are let out to
farmers, who receive a fixed sum from individual butchers for every
animal killed. No anmimals may be killed by the butchers, even
although their premises and lairages are invariably outside the
towns. The Greek Government has been in communication for
some tine with a foreign company, which desires to erect large
slaughterhouses in Athens and Pirmus, in consequence of the
law of February, 18g6, which directs all ammals for public con-
sumption to be killed only in public slaughterhouses belonging to
the State, where the animals are to be examined before and after
slaughter by military veterinary surgeons.

Turkey.—In Turkey there are no public slaughterhouses, either
of State or of common property.

In other countries outside FEurope, there are few public slaughter-
houses ; for the numerous * stockyards ™ of North America cannot
be called such. In Guatemale there is a State slaughterhouse,
outside of which no animal dare be slaughtered. The building of a
large slaughterhouse with modern appointments has been planned
for Havana®,

In Swurinam the erection of public slaughterhouses has been
opposed for a considerable time.  Since 16g4 meat inspection by
Jewish methods has been in operation.

In Tunis, in Africa, there has been for several years a very finely
appointed common slaughterhouse, and in Madagascar the erection
of such an establishment by the State is under consideration.

e This l.;I‘H wr-im-n before the termination of the Hispano-American War, 1dg8.—Evs,
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CHAPTER IL

LAWS RELATING TO THE ERECTION OF PUBLIC
SLAUGHTERHOUSES.

The following enactments govern all the proceedings in
Germany :

(a) The Prussian laws of 18th March, 1868, G.S.
277, and gth March, 1881, G.S.S. 273, together with
explanations and extracts on the necessity for such
places, also reports of commissions and discussions in
Chambers of Deputies, etc., and judicial decisions.
The clauses are given below, with the various ex-
planations, etc. :

Par 1.—In those parishes in which a public slaughterhouse
i1s erected it can be ordained hl_',r parish law that within the
entire district, or a portion of the same, every or any kind of
animal must without exception be slaughtered therein, according
to the orders at present in force.

The design of the law 1s that the public slaughterhouses
should be laid out, erected and managed by corporations. The
question, however, arises whether 1t would not be better that the
erection and management be left to the spontaneous action of
the trade guilds, and only bind the corporations to the advance
of a sum of money (to be gradually returned with interest) to
cover the whole cost, or at least part of it. This has already
been tried in some German states—in Wirtemberg, for instance.
But the Commission on this subject held that the principle of
Prussian law is preferable, treating it as of essentially sanitary
and police interest, and therefore public, the protection of the
public being more judiciously exercised by magistrates than by
private parties. Iurther, by dealing with these places as corpora-
tion property, it can be assured with greater security that if
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such buildings are required they will be erected : and, lastly, as
a public undertaking, a greater guarantee will be offered for their
continuance, as well as providing the expenditure to be incurred.
Nevertheless, the law in no way excludes the erection of public
slaughterhouses by private companies or by butchers’ euilds.
If in any town a company of butchers are willing to erect such
a building, and if they offer the requisite guarantee for the
judicious’ management of the same, they are allowed to do so.
But in such cases, where private companies undertake the
erection of the buildings, they are answerable to the local
authority (see Act, par. 12)—a judicious precaution in the public
interests.

The Chamber of Deputies determined, on the 27th Febroary,
1896, that a regulation ordering all slaughtering in a certain
parish to be undertaken in the slaughter-vard of the neighbour-
ing parish (Rheydt) was valid: for it i1s not in opposition to the
laws of 1868 and 1881.

This law does not include the killing of pigs by private
parties for their own consumption,

Excerpt from the Act of 1868: *“The order by which
everything in connection with the slaughtering of animals is rendered
compulsory, has its foundation in the prevention of all nuisances
attendant upon the cleaning and cooking of the internal parts of
animals in private butchers’ establishments. The compulsory laws
in this direction will be extended as much as possible ; lard-rendering
in such places must be discontinued, and be carried on under the
supervision of officers appointed by the corporations. By reason
of par 1, the congregations of synagogues may erect a
slaughterhouse of their own if there is a necessity for it.”

The plural is here used advisedly, to prevent any possible mis-
understanding concerning the number of slaughterhouses in any
one place. There is no law commanding only one such building.

Resolutions of corporations can be passed to forbid the future
use of other than public slaughterhouses :

1. Where guilds or such other corporations have properly fitted

and conducted slaughterhouses.

2. And where there is no need for slaughterhouses not under

the management of these guilds.
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Par. 2. By the resolution of a corporation a public slaughter-
house can, after erection, come under the following regulations:

1. That all animals slaughtered shall be submitted to an
inspection by experts before and after slaughter.

2. That all fresh meat not killed in the public slaughterhouse
shall not be offered for sale in the parish of the corporation
until it has undergone an inspection by experts and paid
dues to the corporation treasury.

3. That in inns and restaurants fresh meat which is imported
from elsewhere must not be prepared for use until it has
undergone a similar inspection.

4. That in the open market, and also in private establishments,
fresh meat not killed in the slaughterhouses shall not be
offered for sale alongside of meat killed there.

5. That in public markets, belonging to and conducted by
corporations of cities and towns, enly such fresh meat as
has been killed in the corporation slaughterhouses shall be
offered for sale.

6. That such persons as pursue the avocation of butchers, or
trade in the sale of fresh meat, in the district under the
control of the corporation, shall not be allowed to offer for
sale meat which they have not killed, or had killed for them,
in the public slaughterhouse, or in some other slaughtering
place within a radius fixed by the corporation.

The regulations for the inspection (Nos. 1, 2, and 3) and the tariff
for the dues to be levied (Nos. 2 and 3) are in every case settled by
the order of the corporation, and are by that body made known to
the public. In the regulation for the inspection of meat not killed
in the public slaughterhouse (No. 2) it can be ordained that the
meat be shown to the inspector in large pieces (sides or quarters),
and, as regards smaller animals, in the whole carcase; the dues
must not exceed the cost of inspection.

The orders Nos. 2-6 can only be carried out in conjunction with
order No. 1, and with compulsory slaughter (par. 1). They are
of no use for such parts of the corporation district, and for such
sorts of animals, as are excepted by par. 1.

In conclusion, the corporatior:s are at liberty to use the orders Nos.
2-6 in their entirety or only partially, and to employ the individual
regulations with the utmost rigour of the law, or in a modified state.
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Par. 3. The corporation laws mentioned in pars. 1 and 2 are
only valid when the permission of the governing bodies of the
district has been obtained.

The prohibition of the use of other than public slaughterhouses
(par. 1) comes into effect six months after the publication of the
resolutions of the corporation, unless the latter specify an even
longer respite.

New private establishments must not be erected after the date of
that publication.

Par. 4. The community is bound by duty to manage and main-
tain the public slaughterhouse in accordance with the necessities of
the place.

If the corporation gives up the establishment, it is then put into
the hands of the military district committee.

Par. 5. The corporations are authorised to levy taxes on the
meat to help in the up-keep of the establishment, as well as tor the
payvment of the meat inspectors. The tarifil of dues must, by the
resolutions of the corporation, be fixed for a year at least, and must
be brought to the public knowledge.

The extent of the wvarious charges in the tariff must be so
determined that :

1. They must cover the expense of inspection (par. 2).

2. They must not exceed the expenses entailed in the up-keep of
the establishment, the cost of management, the interest paid
on borrowed capital, the gradual amortisation of the capital
outlay, and the necessary sums that may have to be paid for
indemnification.

A higher interest than five per cent., and a higher amortisation
rate than one per cent. (together with the interest gradually
saved) need not be reckoned on.

Par. 6. The practical nature of such an establishment, founded
on such principles as have been laid down in the foregoing pages,
cannot be gainsaid.

Par. 7. Compensation must be given to the owners and users of
the private establishments of the kind existing in the district under
the control of the corporation for the undoubtedly substantial
injuries which they suffer by being deprived of the bwldings and

arrangements for the conducting of the butchering business, in

consequence of the orders stated in par. 1. In the calculation of the

FA S
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injury done it has especially to be taken into consideration that the
revenue which can be obtained from the ground, building, and
outfit in other hands may be different from the return which they
have hitherto yielded.

An indemnification for losses which might arise from disturbances
in trade is not permitted.

Par. 8. With respect to the lease or letting contracts of private
establishments, such contracts must be closed at the latest by the
expiration of the time given to the tenants of such establishments in
par. 3.

An indemnification claim is allowed on account of determination
alone, and prevents the tenant and landlord being at variance as to
what each is entitled to. (By the insertion of this word alone the
Commission on Manor Houses of 1868 anticipated fully the pro-
tection of private rights.)

Par. 9. The owners and tenants of private butchers' establish-
ments are obliged to lodge all claims for indemnification against the
corporation with the local government within the limit of time given
in par. 3, or the claims will not be entertained.

The magistrates appoint a commissioner, who, with the assist-
ance of two assessors, has to prove the claim and to ascertain the
amount of indemnification which should reasonably be paid.

One of the assessors is chosen by those suing for damages, the
other by the corporation. If they are not chosen within a given
period of at least ten days, determined by the commissioner, he
himself appoints assessors.

Par. 10. On the termination of the inqguiry the commissioner
hands in to the local government court an account of his
investigations and his own opinion on the matter. The court
then decides the case and draws up an award stating the sum
that it decides should be given, with reasons for the assessment,
and sends a copy of the award to each of the parties interested,
through the commissioner,

Par. 11. Each of the parties interested may appeal against
this resolution, provided he does so within a period of four weeks
from the day he receives the award. After the expiration of
this period the award has the effect of a legal judgment.

Par. 12. The present law also holds good in the case of a
corporation not itself erecting a public slaughterhouse, but which

C
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grants the necessary powers for this purpose to others. In this
case the corporations abide by the obligations laid upon them
in these laws. The mutual relations between the corporation
and the enterprise are regulated by a contract subject to the
authorisation of the District Committee.

Par. 13. Anyone acting in opposition to the provisions in
par. 1, by either slaughtering an animal elsewhere than in the
public slaughterhouse, or being associated with any business in
connection with the trade in the hands of the corporation, acts
in opposition to the orders set forth in par. 2, and will be
punished for each offence by a fine not exceeding 15 shillings

or by imprisonment.

(b)) The State Decrees from July 1st, 1883, also
apply as follows :

Par. 23. The supreme court has decided that in such districts
where public slaughterhouses exist in sufficient numbers, or are
about to be erected, the further use of private slaughterhouses
or the building of new establishments of the kind, is to be prohibited.

Par. 51. On account of the great disadvantages and dangers
to the general public the further use of such business premises
will be prohibited by the highest court of magistrates. Still, the
occupier must be granted compensation for the injury he sustains.

(¢) Laws concerning public slaughterhouses i1n
the Kingdom of Saxony from 11th July, 1876 (from

the Statute Book of Saxony, par. 305).

Par. 1. For places in which public slaughterhouses exist in
sufficient number or are to be erected, it may be prohibited by
Statute to allow (a) the erection of new private premises; (b)
the further use of existing private premises.

Each such statutory order requires for its validity the sanction
of the Ministry of the Interior.

Par. 2. Should the owners of private premises claim
indemnification money, they are to obtain such from the
corporation.

Par. 3. The Ministry of the Interior is empowered to see that
the authorities under its control carry out the orders of par.

1, Bte.
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(d) The slaughterhouse laws in the other States
of Germany.

In these States, laws and commands referring to the erection
of public slaughterhouses are issued, which are practically copies
of the Prussian slaughterhouse laws.

In the South German States of Bavaria, Wirtemberg, and
Baden, meat inspection is general, and also the number of
slaughterhouses is very great, still the regulation of compulsory
slaughter 15 left to the orders of the police of the districts.

The following extracts from various reports are interesting as
showing how many of the objections and recommendations with
reference to the clauses of the different Acts have been met:

Extract from Commissioner’s Report, 1865 * Exceptions will only be allowable when they
are for special reasons perfectly unavoidable. Further exceptions are excluded. 1 a public
slaughterhouse exists, private premises must no longer be used.”

It was advanced by some commissioners that possibly there exist in varlous (owns private
premises, where pork is pickled in great quantity for export; it appears scarcely feasible to
transfer all the work connected with this business to a publie slaughterhouse, neither would it be
practicable to carry on the different portions of the work in two separate localivies, that is, to
have the animals killed in the slapghterhouse and the pickling done in private premises. If,
therefore, the power is not given for the exisience of private slaughterhouses, ihe law will have
brought a locrative business to a standstill, or make it difficolt for the corporation (o erect a
publie slaughterhouse there, beeause the magistrates would hesitate to fall in with an arcange-
ment which would make away with a flourishing business. It was, therefore, proposed to add
the following to par 1:

' In the corporation decree it may be degided that the prohibition of the further use of other

than the preseént public slaughierhouse be only applied :
* 1. ~To slaughterhouses commonly known as such,
W —But not to those for killing animals 1o be dealt with outside the regular butchers®
trade.”

By this amendment the corporation were to have the power of examining these private
slaughterhonses, although the tenants or owners were not bound to use the public slaughter-
houses,

The majority of the Commissioners have declared against this proposed improvement. It was
asserted that this amendment would shatter the whole principle of the law.  Private premizes
conld not be examined aceording to the law, and it couold thus sasily happen that the further use
of private premises would be granted to butchers with large businesses, while it would be denied
to those with a smaller trade, because the former could bring more influence to bear on the
magistrates, thus allowing an inequality in treatment which would not be approved,  Besides,
in every case the magistrates would, if they jssued such an order, have to transact a great deal of
business with butehers in the examination of their private premises, as the latter mostly prefer
to kill at home, which was thus ansther reason for the refuasal of the final amendment.

Extract from Commissioner’s Report, 18%0: “In the conrse of the discussion doubls were
entertaingd by some of the members as to the introduction of compulsory slaughier and
ingpeetion on the ground that by waking seeh measures the sale of cheap, though perfectly
sound, meat is prevented. This would not so much affect the large farmers as the small
dealers, whose whole business is to rear cattle of inferior breed for the market. The poorer
class of consumers, who are accusiomed to boy such meat, would also suffer.

** Against these objections it is necessary to go back to the conditions of the law before 1568,
althongh it is not desirable. We cannot conduct the whole concerns of the coumtry for the
advantage of the producers alone, but must keep in view the sanitary gaing, DBesides it is
doubtful whether the erection of a slaughterhouse and the meat inspection connected with
it will be hurtful 1o the producer. PPoor meat, according to the letter of the law, may not
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be sent back from the market, but only diseased meat, injurious to healih, Healthy animals
can be bred by the small dealer just as well as by the greater breeder.”

From Commissioner’s Report, 188a: If the original Government document with regard to
the orders in par. 2z does not evervwhere specify that fresh meat is meant, and if
the authorities have sverywhere inserted the word * fresh™ before meat, this change is to
be regarded as editorial. The law is a slaughterbouse law, and only sels fizelf the task of
regulating the meat trafic in 30 far as it wmay belong, in the narrowest sense, o the promnce
of the slaughterhowse. AN the decizions of the law refer only fo the meat which roes out of the
slawghterhouse, not at all o it swhen further deali with, thai is, dried, pickled, smoked, or preserved,

“ Banitary and police meazures with regard 1o those sorts of meat, the inspection of which
is feanght with considerable diffienlty, must be adhercd 10, for instance, the articles of dict law
of 14th May, 1879, It 8 no light task for the corporation to goide the traffiec with fresh meat

suceessfully,”

From the transacions in Manor Houses, 188a; " The Government document will alone further
and secure the laying out of slanghterhonses, in that it orders the commons to foree the matter
consonant with the regulations surronnding the slanghterhouse, while doing the best for the
butchers, Thercfore the law will not prohibit the imporiation of meat from elsewhere, it will
also not certify fresh meat which has not been submined to inspeetion when the animal from
which it was obrained was still alive. The law thus sets forth in its preamble what is quite
equivalent to the prohibition of the importation of fresh meat not previpusly examined, because
in the country arrangements do not exist to make such an inspection possible, The law limits
itsetio giving the corporations (or to the community) the right of determining whether o inspect
meat coming to them which is alrcady killed. It further leaves 1o the communities the levying
of dues on such meat, but it forbids the imposition of compensation dues, The ducs must be
limitad to the amount of the cxpenses, In additen, the public will have the opportunity of
choosing between meat of the first and second guality, between the flesh of animals which, while
still hiving, have been examined by the slapghterhonse authorivies, and that which has bien
brought there after slanghtar. It will eventually be of great influence in the founding of markers
in which only absolutely sound meat will be offered for sale. Lastly, it will, above all, pr vent
butchers and salesmen from offering for sale meat which they have killed, or had killed for them,
im private establishments bevond the jurisdiction of the town in which they practise their pro-
fession, by the side of meat coming from the slaughterhouze.”

Order of 188, Amongst the measures proposed in a petition presenied ito the body for the
Improvement of Public Health and signed by a large number of towns' magistrates, the most
important is that concerning the profibition of the importafion of fresh meat, even although the
prohibition e linited to the sale of it. Moreover, It cannot be doubted that inthls way the
sanitary alm will be most perfectly attained by the introduction of compulsory slaughter, as the
healthy conditlon of meat can only be ascertained with absolute surety, if the animal isex-
amined before and after slaughter: it would add not a litele o the hnancial results of the
slanghierhouse establishment if all meat brought into the joerisdiction of the management
thereofl was compelled w pass through the slaughtechouse, It will thus be searcely necessary
Lo empower the corporations to prohibit the importation of fresh meat, as this measure will
almost make the gale of fresh meat a monopaly for the buwchers living within the jurisdiction of
the corporation. The privilege granted to other butehers to kill thele meat In the town premises
alters this. It is to be feared that thiz Interdict against imporiation will raise prices and
lead to a decrease in the consumption of meat by the lower classes, against which must be
balanced the former danger due to the purchase of ungound meat. It may further be
questioned if the eorporation may not at least be empowered to allow meat from other places to
be sold in the town if it comes with a certificate attesting that it has already been examined and
found sound both before and after slaughter.  This measure would offer but little security from
a sanitary point of view compared to the unconditional importation prohibitlon, in its practical
garrying out, because the reguisile velerinary examination In countcy distriets would be eon.
dueted with great difficulty.  The measure, therefore, is not feasible.

¢ Therefore there can be no doubt that the corporations shonld be empowersd to subject all
imported wieat destined for sale fo an inspection by experts af o tariff payable to the corporation.
Such an examination of meat killed elsewhers Is not so satisfactory as inspection before and
after killing, but it offers a guarantes not to be underrated, when it is stipulated that the meat
b submitted to the experts in large pieces (sides and guarters). According to the present state
of the law, the examination can only be made by command of the police ; il it were under the control
of the State or the corporation a fine could not be exacted. It appears perfectly practicable to
empower the corporations with the inspection of imported meat, to take such entirely into their
own hands, and organise the inspection thereof, seeing they are already authorised by pars, 2 and
5 of the law to subject all animals coming into the slaughterhouse to a like examination, subject

toa due being paid o their treasury,
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“ Par, 5 of the law contains the order that the dutics on the animals examined should not
exceed the costs of inspection. The same prineiple should hold good regarding the duty on
imported meat. It would not be cight to allow the levying of a so-called compensation due, that
is, of a tax which corresponds to the tax to be paid by the private buichers for the examination,
and at the same fime for the wse of the slaughterhouse, and thus to substantially raise the price of
the imported meat, which Is generally of a poorer quality, and is for consumpiion by the
poorer classes. Owly such imported meat as s to be offered for sale within the jurisdiction is 1o
undergo inspection. [t would not be practicable to insist that those persons who prefer to have
meal imported for the use of their own household should have It examined. Nevertheless, the
corporations can undoubtedly be authorised to subject to examination not only fresh meat offered
for sale In a raw state, but also If prepared, and also all meat destined for sale dn hotels anmd
resfanranti.”

From Com. Repore 11, 1882, An amendment was suggested that the following should be
added 1o par. 2:

“ That pars. 2 and 3 shall not apply to such mear as has been killed in the public slaughter-
house of another corporation and examined there according to the requirements of par. 1,
unlees the doration of the transport has been long enough to permit of deterioration.”

The mover of theamendmént holds that it appears unnegessary to inspact meat which has
already nndergone examinaiion in a public slanghterhouse. It would lead to difficuliies in the
importation and consequently to a rlse in the prices. But if the distance is so far that a
deterioration of the meat is to be feared because of the transpori; then an inspection is
NeCESEATY.

The representatives of the Government declared themselves against this amendment, and
remarked

4 Aesording to the amendment it would be left o the judepment of the trade managers
mentioned in Nos. 2 and 3 whether they would submit meat brought from the slanghterhonse
of another town to Inspection or would not, because to them would bes left the testing of the
question as to whether the meat be spoiled. Bot that is manitestly inadmissible. AN imported
meat, including that brought from another public sliughterhouse, should be submitted to the
examination of appointed inspectors. Of course, this inspection of imported meat should be
limited to testing if it has been spoiled by carriage. But such a stipulation as to how it
can be proved that the mzat really came from another public slaughterhouse does not come
within the law, but under the regulations of thecorporation decree. On the other hand, it may be
remarked that by the intcodaction of the amendment the danger is incurred that the slaughter-
houses in the neighbourhood of the towns may be managed carelessly and with insufficient
inspection, If such a course is allowed, the inspection must be exercized In an upright and
thorough manner."

Inns and restaurants. From Com. Rep,, 1880: To No. 3 of par. 2 it is advanced with
réason that such an order would be a great hardship o the proprietors of hotels and restaurants,
would tend to raise the price of meat, and would bs difficalt to carry out

Against this it may be remarked that the hotel-keepers, ete., would unly have to produce books
proving that the meat they have has been oltained from places where inspection is in force.
This supervision is specially necessary in hotels, becanse there the proprietors do not them-
selves use the meat, but set before the public what would otherwise be unprotected. If the
community do not think this conirol practicable, then they need make no use of this order, bat it
is only proper to allow them to exercise such a right if they wish,

The Government officials say: * The rale that meat used in hotels and restaurants should be
liable to inspection is correct in principle, and is of no small practieal importance, [t can be left
to the consumers whether to insist on this inspection or not, because the danger incurred affects
only themselves.”

Added to this, the publie are so much less in the position of being able to test, or have tested,
cooked meat offered for sale in inns, ete, and the doubts concerning the practicability of the
inspection would not in any case ba entertained by all the community, In some of the towns,
where compulsory slaughter is already in operation, smporfed meal may by police order be subjected
to a atill further inspaction than is proposed:in the decres, althongh no difficulties had arisen at the
beginning. For instance, in Boshum an order was made according to which all imported meat,
even that brought fo private consusiers, had 1o be subjécied to inspection. In Wirtemberg also
therc has been in force for the last twenty years a compulsory inspection of meat offered for sale,
and also of that in use in houscholds, from which it may be gathered that there would mot be
insuperable difficulties in the way of introduocing Nos. 2 and 3 as corporation rules,

From Com. Rep. I1.. 1880: Some of the members urged that the enforeing of Ne. 3 would be
attended with great diffieulties, but on the other hand it was advaneed that it wonld be a great
boon to have the eating houses frequented by the poorer classes of the population under control
of this kind.
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Imported meat shall mot be ofieved for sale in the public markels or in private estallishiments
alongside of meat killed in the public slanghterkonse,  As the teaffic with imported meat is not 1o
be prevented in the communities which have erected public slanghteérhouses, there will be two
classes of meat offered for sale, the meat killed in their own slaughterhouse and that which bas
been imported, which, although it has been inspected, cannot be guaranteed with equal
gertainty. Alse, without regarding merely the sanitary conditions, the slaughterhouse wmeat is as
arule of a better quality than the imported meat ; it has been found that after a very short time
only animals of good quality pass through the slaughterhouse, because the bulchers are
Mi"”'fﬁr ta kill an inferior amimal before the eves of their competitors in trade. It Is, of course, of
Eroat importance that the general pablie should understand which elass of meat they are
purchasing, Oaly when the possibility is given to each eonsumer of providing himself with
thoroughly reliable meat does the slaughterliouse plan attain its full woeth,  So. tos, do native
butchers have a special interest in desiring that this meat which has gone through the slaughter-
house be distinguished from the imported goeds, The demand for a so-called compensation due
has a certain justification so long as both classes of meat may be purchased in the district
without being distinguished from each other in any way, and the greater value which the
slaughtered meat obtains quite makes up for the money paid toobtain it, It recommendsitselfon
these grounds, that the corporations are invested with the power of distinguishing between the
two classes of meat for the benefit of the public,

Such a rule is already in foroe in individual places by order of the police. The easiest way to
carry out this would be 1o condnet the whale traffic with fresh meat in the public marke: places.
This measure would be so arbitrary, and the regulating of it be fraught with such difficulty, that
in the meantime the corporation must lay aside all thought of such an sxtensive alteration.

An imperiant step in the carrying out of such a distinction has already been made, the
gorporations in some places having built meat markets in which fonly slanghterhouse meat
may be sold,

It has been advanced tha in private ssablishments this separation will be accompanied with
difficulties, and that sueh impraeticable orders will prove an ineentive to contravention. 1F it is
urged that the meat may be known by eertain marks the answer is that when it i3 sold in farge
pieces such may be possible and practicable, otherwise it iz not. If it i, nevertheless, put into
practice it would be a great barrier to free trade,

The Government Commission vindicates the disputed order inthe following way ;

*The separation of slavghterhounse meat from imported goods, particulacly in towng where no
use is made of the privilege o inspect imported goods. is of the greatest importance for the
consuming public on the one hand and also for the native butcher, and is clearcly laid down in
the law in question. This separation is easy to carry oot in market traffic, in that one pait of the
market may be reserved for slanghterhouse meat and avother for imported goods. 1f the practica-
bility of the separation offers greater difficelties in the case of private establishments it must be
remembered that loeal separation is not necessary, but rathér that every arrangement may be
made to aequaint purchasers whether they have slaughterhouse mear before them or not.  For
cxample, in 51 Johann the trade mark for slanghierhouse mear is printed on white paper, and for
imported meat the paper is blue, Whoever has meat for sale in the jurisdiction of the corporation
must make known the result of inspeetion by this trade mark, and it is furthér ordered thar meat
salesmen who have imported meat for sale in their shops muost make such known by hanging a
slate in their shop windows declaring in legible writing thar this is the ease.” The amendment
that, instead of saying * only fresh meat which has been killed in the public slanghtechouse shall
be offered for sale” in public markets, it should be said thar * fresh meat of animais can only be
oflered for sale if it has been killed in the public slanghterhonse " is made clear by the mover
to be only an editorial alteration. Otherwise the words of the Government document would lead
one to suppose that birds, game, etc., must not be permitted to be sold in the meal markets.

From Com. Rep. I, 1886: “ That in public markets in the possession of and under the
management of corporations, fresh meat which has been killed in a publie slanghterhouse
ghould be offered for sale separated from ihat fresh meat which has not been kitled in a
publie slanghterhouse.” The mover explains this motlon in that by a public slaughtechouse
he understands a eorporation establishment for the slaughter of animals, and then procecds
ihat he holds it desirable that both deseriptions of meat be offered for sale in the public marker
places, so that the imported meat be not thrust ot from the public market into the shops, but
that rather it may pass through the market and be branded, ;and that fuether to the first class
shall belong not only the slaughterhouse meat of the town itself but also any slanghterhouse
meat fram any oither town.

Against this it would be remarked that such alaw encroaches on the private rights of the
community. The corporations who build a market must also have the right of selling in il
such meat as they hold judicious.  In most cases the public will be able to buy either kind
of meat, but no Umitation can be laid down here,
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“The Government representatives replied to the preceding amendmeant thai a greater welght
was laid on No. 5 than it in reality possessed. This Ne. 5, comparing it with No. 4, contains
no new anthority for the corporation, but rather gives an example how the separation of the
two varieties of meat can be practicable in public traffie.  As the corporation has not the privilege
of excluding from this irafiic articles which, according fo law, belong to the traffic of the weekly
market, then those corporations who, by reason of 4 and 5, confine the public traffic of slanghter-
houze meat magkets remain obliged to appoint other market-places or markets for the traffic
of imported meat in sufficient number and size.  If, now, the amendment demands that both
kinds of meat, even If in separate rooms or places, are to be offered for sale in the meat
markets, then the privilege accorded to the corporation in No. 4 to carry out separafed sales
af meat in the market-place without further limitations would be in a way restricted without
sufficient grounds. The amendment further institutes a new prineiple of separation for both
kinds of meat. While in No. 4 the meat killed in the public slavghterhouse of one cspecial town
is placed against all other meat, the amendment reads: The meat in a public slanghterhouse,
that is, the public slaughterhouse of any town whatever, placed against meat killed on private
premises. Without mentioning that the law would become somewhat dounbtful, it cannot be
right for meat killed in the slanghtéerhouses of other towns to be put on an eguality with that
of the town in guestion, as the question of identity woald raise difficulties, and it could not be
gmu'aulaa!l that the meat would have suflered no alteration of its condition during tramsport.

From Com. Report II., 1880: There was an amendment advanced to omit the par. No. s
The mover reasoned that No. § contained a direct summons to build meat markets, and make
them a town monopoly. Other members have expressed doubts against No. 5 of par. 2, as the
corporations may exercize their privilege In connection with public meat markets to exclude
even the trial of imported meats, and they may prefer erecting meat markets In connection with
the slaughterbouse premises instead of general market halls, which for great towns iz desirable,
as the removal of the general weekly market from the public moarket-place to a coversd market
hall must be acknowledged as worth striving afier. If a Corporation erects meat markets, and
then has the right to permit only such meat as is killed in their publie slagghierhouse to be
offered for sale, then the smporfed meat will be banisbed 1o the open markee-place, As soon as
the buyers have the cholee presented them, either 1o purchase their goods et out in the open air,
exposed o all kinds of weathér, or proiected against wind, rain, snow, and dirt in the public
market halls, necessarily the decision of the general publie will be in favonr of the market halls.
The markets in the open air could not withstand this competition. The consequence would be
to stop the importation of fresh meat, which, in the interest of the consumers, Is 10 be
regrefied. It is, therefore. proposed to reject No. 5.

The Government representatives repeated their explanations of 24th June, 1880 (Report 1.), and
cmphasised especially that if the corporations proceeded progressively, first with the erection of
covered markets, and next prepared to ercel another such hall for the meat produeed in the
public slanghterhouse, there would be no reason to object to this plan,

This opinion was shared by the members of the Commission, and it was remarked that the fear
of the mover of the amendment was quite groundless. The wwns bad not only the one-sided
imterest, that of making their own schemes profitable, but it was o their advantage also to
provide their inhabitants with good cheap meat.  Against the separation of the different soris of
meat no one can object. A limitation of the market vraffic is not likely 10 ensue,

Such persons as pursue the business of butchers, or are emploved in the sale of fresh
meat a5 a standing occupation in the disirict under the control of the corporation, shall not be
allowed to offer for sale in the said district meat of animals which they killed or had killed for
thiem other than in the public slavghterhouse, except in another killing place within a radios
fixed by the corporation.

Order v, 1880, The proposed measure (o forbid people living within the radias of the town
from: killing beyond its jurisdiction is of great importance. That the native butchers cannot at
the present time be prevented from erecting new private promises outside the judsdiction of the
town and, perhaps, just on jis boundaries, I8 a grear danger to the stabillty of the public
slaughterhouse, The rapid growth of slaughtering places in the neighbourhood of Berlin during
the last few years offers a striking example of this. It may be expected that the corporation
traders will not practise their cdlling in any way threatening the welfare of the town, and from this
point of view it appears that the prohilition in question is justiied by the measure that the
killing in places ouiside the jurisdiction i& not 1o be eotirely torbid-den, bot only so far as it suits
the purposes of the corporation management. The prohibition also 13 naf for persons living
wifham the jurisdiction, but for those who manage butchers’ businesses or sell meat within the
jurisdiction as a fixed occupation, without regard to whether their dwelling place is within the
town raidiug or not.  This is the true conception of the law, which relieves every doubt that it is
not designed to forbid to the native butchers and meat salesmen the purchase of imported meats

but rather to compel them (o make use of the town glaughterhouse when they kill or have meat
killed for them.
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From Com. Rep. of 1880: It is explained by the Government representatives that in the
carrying out of this order care must be taken that the fuichers and meat salesmen shall not be
forbidden to affer for sale such meat * as has been killed in another town or in the slanghterhouse
of another town,” but only the sale of such meat * as they themselves have killed or had killed for
them in another slaughtering place, or the public slaughterhouse of another town.” If the
former were mszisted upon, the native butchers, etc., would be forbidden to buy lmponed meat
and offer it for sale within the radins of the town limits. The imported meat would thus only
kv ﬂﬂlfl"?![l for sale h-l'p* other than IDWHS]'ran‘lI: in the w'cnk]}' market or 'h:,r hawkers.
Tao raize such a barrier before the trade is far from being in the intention of the law. It is only
designed to empower the towns to lay upon their butehers and meat salesmen the obligation to
use no other killing place than the public slaughterhonse for the killing of those animals the
meat of which they purpose offering for sale within the preseribed radins, It has met the
pressing need of affording to the wwns who bulld poblic slaughterhonses a protection against
the butchers killing thelr meat outside and then bringing it within the town radivs to sell. If
the native butcher desives to sell his meat withant the jurisdiction of the town, he will not be
prevented from using another slasghtering place to kill in; but should he kill for the purpose of
sale within the town radius, then be can be compelled to use the wown slauglterhouss, and not
endanger the existence of this establishment by the use of those of oiher towns.

Against this it was urged that there are siill cases where, by the application of Clause No. 6,
a quite legitimaie and wseful waffic, which is not an evasion of the slanghterhouse law,
would be put a stop to.  The owner of a butcher's business in Berlinhas, in.: Elberfeld, Cologne,
and Disseldorf, shops for the sale of meat which he has killed in the slaughterhonse of the
Berlin Cattle Market Company, and in this way exereises a salutary influence on the reduction
of the price of meat. If No. 6 was 1o be put in operation in one of thess towns, this useful
trathe would have to be stopped, for it refers to meat which a meat salesman In the town has had
killed In another slanghterhouse not in the town,

On the other hand, it was shown that gueh eases were very rare when, without the intention of
evading the law, the buchers or meat salesmen of a town possessed a buotcher's business in
ancther place, and imported the meat from there. For these cases means could be devised by
the corporation for the application of Mo, 6 within safficient modification so as not 1o pre-
vent honest trading.

The Government representatives considered these objections, and agreed that in the 1owns
mentioned the evasion of the law would be hindered, and the importation of meat from Beclin
still be maintained if No. 6 were put in force as applicable to a cerfain racdins of the fowm ; and
this course s recominended for all towns in enforcing Nao, 6.

Amation was brought forward to change s e poldie tofm “a” public sluighterhouse, This was
put forward on the ground toat if it was justifiable to forbid local butchers to slaughter in privale
premiscs not in the town, the same does not hold good as 1o public promises outside the town.
This would injure the ever-inereasing traffic in killed meat, the carriage of which is so much
cheaper than that of live stock—a matter of great importance, especially for East Germany. This
view of affairs met with gencral approval, but the proposer was reminded that it conld not be
seen how far the traffic with imported meat would be injured by an obligation en the butchers to
kill all meat seld ln the town in the public slaughtechouse. Moreover, the grear drawback was
that these outside slanghterhouses might be either public or private. For example, buirhers in
Saarbricken, if a slanghterhounse were erected there, wonld be justified, according to the amend-
ment, in killing in the public slaughterhonze in St. Johann, and thus bring the Saarbricken
slaughterhonse to min.  Also, it would not cost the town butchers much to turn a slaughtering
place in a neighbouring village into the village public slaughterhonse. Altogether, it was made
quite clear that by the omission of Mo, 6 the whole law would lose its meaning, and the amend-
ment was rejected,

Commissioners” Report 11.: An amendment was moved that the words " or the sale of fresh
meat "' should be omitted, as the salesman must be treated from a different point of view to the
butcher. The sanitary purposes of the law as regards the salesmen are defined with precision
in No. 2. Some of the members agreed with this, and decided that the saleamen were subjected
to unnecessary hardships. The Government representatives referred to their first report and
remarked thus:

 If gellers of meat were not included along with the butchers in No. 6 the law could be evaded
in the easiest and simplest way. A butcher who did not wish to nse the town slanghterhouse
need only notify himself in the town as no longer a batcher but only a meat salesman, but in the
neighbouring village, in which he intended to kill, he would call himself a butcher. In this way,
by means of a couple of announcements, he would achieve his purpose without any change in
his business, if he still kept his dwelling-house and his shop in the town. If it be averred that
the regulations in No. 2 are sufficient protection, it can be shown that No. 2 and No. 6 have quite
different ends in view. No. 2 is intended to protect the public rom the consumption of unsound
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meat, while Mo 6 has for its purpose the securing of the stability of the public slaughterhouse, so
that the traders In the town will all be compelled to nse it."

In opposition to this view it was remarked that if the salesmen were freed from the regulation
in No. 6, there would not exist sufficient protection for the butchers of the town, The salesmen
would import meat from the surronnding districts, and thus the public slaughterhouse could not
be made to pay. The reply to this was that the profits of the slaughterhouse were not the only
paoint to be considerad, but that free trade must be kept in view. As examples of existing town
establishments being injured by the butchers baving meat killed without the town, Dasseldorf
and Mualheim were cited.

From Com, Report 11, of 1880: On the amendment for altering " In the public slaughter-
house ™ 1o * in @ public slaughterhouse,” the mover remarked ; *° The question is not merely the
supply of sound meat, but also of cheap meat. It does not therefore matter in what slanghter-
hounse the inspection is made, Should order No, 6 be adherad o, free trade will be injured, and
the cost of inspection will be doubled.

“It Is acknowledged that the transport of living animals is eonsliderably more expensive than the
carriage of killed meat. The former lose by wransport bath in quality and weight. The West
depends on importations from the East, and this legitimate traffic must not be injured. Also in
the case of the ontbreak of any animal epidemic, one must be in the pesition of being able to kill
the healthy animals in the slanghterhouse, and convert them into money by transport into other
localities,  Ifthat cannotbe dohe, the rurzlicéomoiy is injured thereby, and that, in the interest
of the national welfare, Iz not justifiable.”

These considerations were weighed by both parties. It was especially pointed out that the
constant danger of a visitation of the rinderpest, which is threstened from the East, most 2ooner
or later lead to the necossity of having large slivghterhouses erected on the Eastern boundary,
in order that the importation of live animals over the borders may be entirely put & stop to. Itis
not to be desired that the butcher who agrees to such a proposition as the above should' first
employ a middieman for the sale of his goods. That would be the case if Ko, 6 was brought into
use, ag the Government document recommends, On the other side it is argued :

“In Mo 6 lies the central point of the whole law.  1f the amendment is sccepted, the laying out
of a town slanghterhouse is made illusive, as has been already stated in the report of 24th June,
18%0. Town slaughterhonses will be erected on the boundaries of the towns, and thereby a con-
dition of things will arse that is not desired.”

The Government representatives referred to their former report as to the amendment, and
finally rejecied it

The amendment seeks to meet all the above mentoned abjections, by drawing a hard and fast
line, by which the orders cited in No, 6 can take effect. It will therefore check the evasion of the
law on one hand, and on the other hand ithe traffic in fresh meat from without will not be
stopped. ‘The supplying of the West with fresh meat from the East will never be hindegod
by this order,

From the Commissioners' report on Manor Houses of 1851 :  ** An addition to No. 6 bas been
made in the Chamber of Deputies, This No. 6 is the centre point of the whole law, without
which the rest would have absolutely mo value nor practical importance. 1t has frequently
happened that in towns where publie slanghterhouses have been erected the butchers have put
up slaughterhouses for themselves beyond the precinces of the town and there killed their
meal amd brought it unhindered inio the town, where they sold (1. Na. 6 will prevent this
evasion of the law. 3

" The butchers will thus be compelled, if they live in a town which possesses a slaughtor-
house, w kill in it.  This arrangement is much the cheaper way, otherwise the expenses
entailed in the erection of HIIHHIIH'I‘EI.IHIH‘!- would in most towns have been in valn,  So that no
advantage may be taken of this law, it I8 ordered that all the orders In bt must be enforecd with
the approval of the district council.”

The question how wide the elrele may be extended was answered by the Government
representatives in the report of 1881 thus: “ This matter is one of individual consideration,
The corporations must determine how wide the distrier must extend. =0 that the slanghier-
houses which belong to the town may not lie unreasonably bevond it This will be the common.
sense point of view,

From report of yoth November, 18Bo: * If a corporation find it desirable that fresh meat should
be imported into their town they will not accept No. 6 of this law. quite in theway stated here.
They will not go so far, but will limit the re<triction so that the local butchers must only offer
for sale meat which they have killed in their own slanghterhouse, a resatriction (to wit, the
restriction to offer for sale within the jurisdiction of the town meat from catle killed on one's
own account beyond the town) which refors 1o every other place beyond the town; they will,
of course, be restricted to a certain radius bevond the town, and this redtriction will be laid
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on other butchers, not local. Thus the only danger to the business of the slaughterhouse will
be if an oppesition establishiment is erected immediately on the boundary by the adjoining
corporation, while the competition is far less serious than if the importation of meat, perhaps
from Berlin or some other distant place, is restricted in this way.”

It was turther pointed out, * The buying of meat which has been sent from Berlin or imported
from America will not be forbidden by the law, but undesirable competition will be preveated
if individual butchers cannot easily, in opposition to the compulsory slaughterhouse, have a
private establishinent even in the nest town or village, and then offer meat killed there alongside
of that from the publie slanghterhonse.”

From the statement of the Gov, Com. of 1851 : ¥ The butcher who practises his calling in a
town where compulsory killing is in foree Is not obliged to withdraw entirely from the sale of
imported meat, but he is nelther to own nor rent any killing place. A butcher in Berlin, for
instanee, can get killed meat from the East if he wishes, in spite of the ‘compulsory law,” but he
must not have it killed there on his own account.” The towns are tbus divected sof to issue the
prohibition unconditionally as far as No, 6 is concerncd, but to draw & line, or rather a cirele,
beyond which the arder in No. 6 does not hold good. Then a native butcher may import meat
from a slanghterhonse belonging 1o him beyond this circle, but within this radios all possibility of
evasion will be excloded, =o that the salutary arrangements which the introduction of compulsory
slanghter is intended o bring in force will not be rendered unavailing.

From Com. Report 1., 18%0: * In connection with Nou 3of par. 2 it was said that in the discussion
at @ committes of public health it was considered donbiiul whether the orders 2-6 could be of nse
nnless by the introdoction of the compulsory law.” It was asserted on several sides, and
aciuiesced in by the Government Commission, that the erection of a public slaughierhouse
without the intreduction of compulsory Killing has not yet oceurred, nor is it to be expecied in
the future, and No. 3 of par. 2 makes it clear and distinet that each order could enly be put into
force as far ag the compulsory slaughter reaches. A supplement to the law in the direction
pointed out is therefore unnecessary,

It may be expliciely stated that the corporations will be ordered o put the measureés in par. 2
into force, either collectively or separately, and that the corporation orders on the point at the
same time can extend jost as far as the necessary controlling doeument issued by the corporation
ordains, All the orders mentioned in par. 2 to be issucd by the fowen magistrates are subject to
the permission of the judges, according to par. 3 of the law.

From the Com. Report of Manor Houses, 1881 It Iz manifest that owlng to the variety ol
the needs of the different towns, the clauses 1-6 cannot be enforced in every case; but there
should be a possildlity of choles as necessity requires.

The compulsory slanghter contingent upon the establishment of public slanghterhouses makes
such a change in the existing relations of the butchering irade, and has within a short time of
experimenting o metamorphosed i, that it appears necessary to submit the above mentioned
corporation orders 1o State permission, vather than o leave the establishing of such institations
to the pood pleasure of the corporations,  On the respite granted to the owners of private
slaughterhouses, which serves to transier the interests from the existing to the new relations,
depends the expiravion of the leases, ete., of cloged slanghterhouses (pars. 8 and g) as well as the
determination of the compensation pavable to the slaughterhouse owners,

From the Com. Report of Manor Houses of 1868 ; Regarding par. 3, doubis will be advanced
as to whether the corporation orders shouold depend on the permission of the district committoe.
“This permission will be decmed necessary, however, 1o prevent any possible hardship in these
orders, and par. 3 was unanimousty accepted.

The ** District Committes,” for par. 131 of the law on the standing of magistrates, ete. (Aug.
15t, 1583), states: * The district committee can degide—

3. Asto the permission to erect public slanghierhouses to be exclusively uged according to
corporation orders already prepared (par, 1-3 laws, gdth Barch, 1868), and the
sanction of the comtracts between o corporation and an individual regarding the
erection of public slaughtechouses.

‘o2 On the indemnification elaims of the owners and tenants of private slaughtering establish.
menis consequent upon  the injury done by the erestion of poblic slaughterhouses
to be egxclusively nsed.'

Acgording to the letter of the law the publication of the corporation orders must foilow the
erectlon of the poblic slaughterhouse, yet the district committess, with one exception (Wesel)
have granted permission for publication during the building.

From Com. Rep. of Manor Hooses, 188a: The last sentence in par. 3 is for the purpose of pre-
venting anyone from building a new slanghterhouse for the sake of getting indemnification

money,
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In case of stoppage or decay this paragraph orders that the corporations are held responsible
as managers by the Government president.  Should they wish to stop, complaint must first be
made to the Minister for Trade.

From Com. Rep. of Manor Houses, 1868 : The second sentence of par. 5 excited many doubts,
as It was considered to be a hardship that as soon-as ihe corporations found it to their 1m=re_st
to let the public slanghterhouse die out, to make this depend on the permission of the district
council. However, as everyone would be convinced that the Government, if there were substan-
tial grounds for the abolition of the establishment, would not deny their permission, the proposed
omission of sentence = was not agreed to, nor was it thought good to change it thus: If the
corporation decide to give up the establishment, then the termination of the management depends
on the permizsion of the Government.”

From, Com. Rep., 1868 : A proposal to enforce the corporation order v¢ the abolition of a
public slaughterhouse aceording to the consent of the majority of votes amongst those butchers
obliged to kill within its walls, was declined, it being the general view that the Intereses of these
parties were sufficiently protected by the orders inpar. 4. It was not held right elther to make a
matter thoroughly belonging to the general community dependent on the consent of a few butchers.

At the same sitting it was further remarked : ¥ This order {par. 41 will acarcely be F‘"“““_'*
because the corporation which has once erected a slaugbterhouse will hardly decids to have it
elosed But if there are exceptional and substantial reasons for the abolition of the establish-
mient the district commities will not stand in the way.”

From the orders of t865: The settling of the table of dues can be left to the judgment of the
corparation, so long as they do nat overstep the boundaries described in par. 5. Although the
latter themselves have a pressing inierest in opposing overy advance in the price of any
necestary article of diet, still the fixing of a maximum charge i3 necessary to prevent an indirect
rise in the price of meat. It lies in the nature of the thing that the corporation must be granted
a gradual amortisation of the outlay of capital as well as the gost of upkeep.  As soon as the
capital 15 paid up there must be a corresponding reduction of the dues,

From Com. Rep, of Manor Houses, 18648: A proposal 1o add to par, § the following: * Instead
of the bare ducs remuneration can take place, sither parily or wholly In kind, but this was
réjected by a great majority, because such payments are never satisfactory,

* In the regulation of compensation elaims from the owners of private slaughterhouses, it must
be borne in mind that the disadvantazes to the businezs of the former slanghterhouse owner
which resull from the changed situation of the public slaughierhouses, must at least be welghed
against the advaniages—ihe greater conveniences of arrangement, the extended division of
labour, the increase in price of slaughtechouse refuse. A compensation elalm on these grounds
18 thus quite inadmissible,

**The cireumstancs also that the buildings and arrangements for slanghter occupied by priviate
butchers will be divested of their original purpose will be no loss to the owners as a rule, but
rather a gain, beeanse by the removal of a business well known to be injurious and detrimental
to public bealth the valoe of the ground in the locality gencrally rises at onece.” Such an
advantage accrues sither to the owners of a private slaghierhonse or to such weoants who have
erected the buildings at their own expense that it wonld be a matter of economy for the
eorporations to give compensation money (o such owners and tenants as are really losers by
their orders,

On compensation dues: It may be doulied it the compensation ordered by par. 7 to be given
to the owners and tenants of private slavghterhouses is necessary and judiclous. It may be
asgeried that those in the trade must agree to such a change, seeing it is in the public interest,
withont claiming any eompensation. [t has further been advanced that if the corporation lay
themselves by law undar such obligations the establishing of a public slaughterhouse will be
made more difficult. Meanwhile thia must be done, as this decision is unfortunately a conse
Quence of a law alteady in existence (par, 51 of P.OV)  Indeed, this Lvw states that the further nse
of these buildings shall be forbidden in the interest of the public, and the consequence of this
law §s that owner and tensnt must be compensated.

“ But these compensation obligations will net be of much influence in retarding the growth of
public slaughterhouses, For ong thing they are restricted, and are not o be granted for any
disturbance or difficulty in the business, but only when the value of ground or buildings is
leszened, But this is very seldom the case; on the contrary, the ground and buildings are of
imore value when wsed for another purpoese, so there will be few elalms to be paid.”

From the orders of 1830: ** The erection of a public slaughterhouse is facilitated by the order
that all contracts and leases must be closed at the end of a set time of at least six momhs, 1o the
exclusion of any indemnification claims by the contracting partiez, Private lnteresis are not
affected by this order, for without regard po the above-mentioned respite, there is always a space
of some years between the beginming of the crection of a public slaughterhonze and ies

eommencing operations, so that the comtracting portles have ample time to make new
arcangements without either side suffering any loze,
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CHAPTER IIL

THE ARGUMENTS FOR AND AGAINST COMPULSORY
SLAUGHTER IN PUBLIC ABATTOIRS.

The doubts advanced by the opponents of compulsory slaughter,”
already referred to in Chapter I., are not only easily confuted, but
are also outweighed entirely by the advantages which it
brings in its train for the common weal. It should also be
noted that the law produces a marked effect for the good of the whole
trade, and compulsion is only a seeming hardship, and greatly depends
upon whether the butchers have had common slaughterhouses erected
by their own initiative or not; thus killing on common ground
must not be considered from the point of view of what will be
inconvenient and irksome to them, but rather as to the value of the
control exercised by an expert over their operations, and therefore
Gerlach (Die Fleischkost des Menschen, Berlin, 15878) says with
truth :

“1f they advance various difficulties against the compulsory
killing in public slaughterhouses, making special reference to the
expense, they are raising objections merely to prevent their business
being carried out in the light of the day, proving conclusively the
necessity for public control. If the butchers refuse the undeniable
advantages and conveniences of a public slaughterhouse, they must
be covering sources of gain not legitimately allowable.”

The President's remarks to the magistrates of the Government
district of Hildesheim, in the vear 1888, are particularly applicable
to this point :

“ The general and well-known objection to the erection of public
slanghterhouses on the part of the butchers is readily understood to
be due to the vague fear of additional expense causing a reduction
i their profits, owing to the necessity of extra transport, as well as
the strict control exercised over the quality of each animal brought
up for slaughter. An important retarding influence, preventing the

* The reader will understand that wherever the words * compulsory slaughter,” or words
of similar meaning, appear in the texe, they mean compulsory slaughter in a publicabatioir. — Eps,
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introduction of common slaughterhouses on the part of the magis-
trates, is not so much their ignorance as to how best to put the idea
into execution, as the fear of exorbitant prices being asked for ground
for the building and the compensation to be paid to the butchers for
giving up the slaughtering places they have occupied, and which
they are entitled to claim according to par. 7 of the law of gth
March, 1881. Added to this, then, is the erroneous impression that
the butchers have to pay for all these arrangements, together with
the influence which these wealthy men can exercise over their fellow-
citizens. The butchers are the principal opponents of a common
slaughterhouse, and will, if pressed, rather build a guild slaughter-
house for themselves beyond the city boundaries.”

Hausburg, in Der Vieh-und Fleischhandel, Berlin, says : * These
butchers, who are not yet forced by circumstances to this compulsory
slaughter, and have not learned by experience that a butcher's business
can thrive without a private slaughterhouse, picture compulsion as the
ruin of their trade. It must be added that killing in one's own
house under the oversight of the master, as well as the cleaning
and other operations entailed in the making of sausages, brawn, and
such articles, made from the waste of the slaughterhouse under the
direction of the butcher’s wife, assisted by the other female members
of the household, is a great convenience to the butchers, besides
being cheaper when all the necessary apphances are to be found in
their establishments.” Thus private interests again militate against
the public interests. If it be true that these private slaughter-
houses, built * according to regulations,” have most of the faults
enumerated in the preamble of the Government Bill, it will be
difficult to show that the public weal allows the maintaining of
private butchering establishments.

The doubts as to whether the establishments will pay, and not
entail an increase in the price of meat, are quite groundless and have
long been exploded. That such is not the case has been
made absolutely certain by the many years’ experiences of individual
communities. On the contrary, it can be asserted that prices have
fallen, because while the quality of meat has improved, the charges
have remained the same, without regard to the general rise in the
prices of all articles of diet. (See pamphlet by G. Kyarulf, “ Is meat
dearer because of compulsory killing and inspection ? Can public
slaughterhouses pay their own way " Berlin, 18g7.)
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Still less is there any danger of the establishment not paying,
since the orders in the new corporation laws (of 14th July, 1893)
have granted great liberty to corporations. The guild cattle and
slaughter-yard in Dresden in 1892 had a surplus of g95,947-51 marks,
which was distributed as follows: Depreciation on buildings, 3 per
cent.; machinery, 13 per cent.; winding and hanging appliances,
10 per cent. ; electric light apparatus, 15 per cent.; gas fittings, 12
per cent.; ice appliances and machines, 15 per cent. DBesides this,
102,736 marks have been paid as interest on the loan, and 10,800
marks have been paid up as the year's share of the systematic reduc-
tion of the loan. The books showed an income of 258,174,555 marks.

At the same time the cattle and slaughter-yard belonging to the
euild in Chemnitz showed at the close of the financial year in 18g2
an overplus of 6,863,090 marks, 5,488,655 marks of which were
written off, while the remaining 1,374,435 marks were added to the
capital account. For the paying up of mortgages and for interest
10,004,427 marks were used. The books showed an income of
1,049,300 marks.

In par. 5 of the law concerning the erection of public slaughter-
houses (18th March, 1868, and gth March, 1881), the principles
for collecting the dues for slaughter, inspection, the use of weights,
stables, cold stores, etc., are laid down, so that they must not
exceed the necessary amount required for *the up-keep of the
building, the cost of management, the payment of interest, and
the gradual amortisation of the capital expenditure, and, lastly, the
payment of compensation claims. A higher interest than five per
cent. yearly, and a higher amortisation rate than one per cent,,
along with annual interest saved thereby, need not be reckoned on.”
‘The application of any surplus for the benefit of the town exchequer
is forbidden, as the dues are to be lowered as soon as a surplus
appears.

Par. 11 of the corporation law of 14th July, 1893, decrees that :

“ The conditions of the law concerning the collecting of market
stall dues (26th April, 1872) remain as before. So also do those
respecting the erection of public slaughterhouses (18th March, 1868,
and gth March, 1881). These dues may be levied at such a rate as
to cover the costs of up-keep and management, also a return of eight
per cent. of the capital outlaid, and the sums paid as compensation.
In those towns in which a tax is levied on the consumption of meat,
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the dues must only be high enough for the yearly income to cover
the costs of the up-keep and the management, to make a return of
five per cent. on the capital outlay, and to pay any compensation
claims demanded. The dues {or the inspection of meat not killed
in the public slaughterhouse (par. 2 of the laws of 1868 and 1881)
may be in the same proportion as those levied for the use of the
slaughterhouse.”

By these orders public slaughterhouses become a prosperous
business, from which the corporation can draw a profit, although a
restricted one. It is explicitly pointed out in par. 14 of the law that
the introduction of taxes on the consumption of meat, corn, flour,
etc., is forbidden, yet it is not to be denied that a sort of financial
burden is in a measure removed from the slaughterhouse by the
introduction of a meat tax. To quote further :

“ According to par. 5 of the law of 18th March, 1868, the
slaughterhouse dues may not exceed the amount required for the
upkeep of the buildings, the cost of management, the interest and
the gradual repayment of the capital outlay, and the sums paid as
compensation.

“ The permission to raise the inspection dues mentioned in sec.
3 is necessary in order to establish an equal balance between those
tradesmen who, in their calling as butchers, are compelled to use the
public slaughterhouse, and those others who because of their
purchase of meat imported into the town do not require to use it.”

The following point is of special importance : This eight per cent.
need not merely be levied, as was proposed in the former laws, up to
the time of the complete amortisation, but even afterwards: in
fact, as long as the corporation pleases, which will doubtless be as
long as the slaughterhouse exists, :

Further, this new law, in opposition to the older law (par. 5) of
1868, permits the dues for the inspection of imported meat to exceed
the cost of inspection, and this is another blow to the traffic with
imported meat.

Although at first many corporations struggled against making a
financial concern of their slaughterhouses, still, taking the number
of those towns which make use of this new source of income from
year to year, we find that it is growing in favour, though many are
satisfied with a smaller percentage than the law allows. Generally
we find that the imported meat killed elsewhere has the heaviest
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dues levied on it in proportion to the inspection, although in
various towns (Halle, Neustrelitz, Schinsee, Stolp, Kiistrin,
Werden (Ruhr), and Elbing) the same dues are levied as for the use
of the slaughterhouse for killing purposes.

Besides the taxes levied on the grounds and buildings, there is
in various places a special tax levied by the town on the slaughter-
houses, which is known by the title of the * contribution to the general
cost of management,” and is levied lor the purpose of paving various
officials who do not belong to the slaughterhouse, but are occasion-
ally required to assist, such as revenue officers, clerks, officers of
the board of works, police officials, etc., in some places a stated sum
being required, in others a definite percentage of the vearly income
being exacted. Although the slaughterhouse is a common institu-
tion, it i1s right that the town should levy this tax, as the slaughter-
house, being self-supporting, should bear its own expenses, and should
not claim the services of the officials in other departments of the
town without remuneration.

This tax is paid annually in Bromberg (5 per cent. of the yearly
income), Biitow 1,000 marks,” Elberfeld (the cattle market and
slaughterhouse combined) 5,000 marks, Erfurt 1,200 marks, Gotha
750 marks, Hague 1,500 marks {36 per cent. of the income), Halle
250 marks, Insterburg 3,000 marks (7'5 per cent. of the income),
Kiel 1,300 marks (1'8 per cent. of the income), Koeslin 1,000 marks
(4'5 per cent. of the income), Naumburg 1,200 marks, Ratibor 1,500
marks (5 per cent. of the income), Schinse 100 marks, and Stolp goo
marks (2 per cent. of the income).

The number of towns levying this tax is as yet very small ; most
of the guild slaughterhouses are exempt from it—such towns as
Hanover, Marburg, Bielefeld, and Eisenach conducting business on
their own account, although under the supervision of municipal
officials.

There have been no objections against the accumulation of a
reserve fund so far, for it is only reasonable that a small amount of
capital should be allowed to accumulate so as to be able to meet the
expenses incurred for repairs, rebuilding, etc.  Such capital must
be invested, and the interest added to the capital, or reckoned as

part of the slaughterhouse revenue.

*A mark may be taken as equal to one shilling in English money.—Ens.
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ESTIMATING THE PROBABLE INCOME,

It will be advisable to rate the dues high enough, because the
income cannot be accurately estimated at the beginning, owing
partly to the statements of butchers regarding killing rarely corre-
sponding with the facts, and secondly because in each new establish-
ment, though every item be carefully thought out before its opening,
there are always contingencies to provide against. Also it must be
borne in mind that to the expenses of management must be added at
least two to five per cent. on the cost of the building for wear and tear.

A scheme for fixing the dues is to be found at the end of
Chapter XI., while two tables added to it give an explanation of the
proportion in a number of towns, but this takes place in many
towns quite spontaneously without regard to the point in view
here. According to the ‘¢ Inter-state Butchers’ Laws,” a scheme
has been suggested for the towns of Upper Silesia for uniform
slaughterhouse dues, but owing to the opposition of several solitary
towns it has fallen through. In settling the tariff for the various
sorts of animals, their weighf must be taken into account. For
instance, in Lavenburg a duty of 4 marks is paid for an ox or a bull
and 1-50 mark for a sheep. If we assume that an animal of the
former class supplies when killed on an average about 300 kg. of
meat, then there is a duty of 1-33 pf. on each kg. of meat, while
supposing a sheep to weigh on an average about 18 kg., then the
duty per kg. will be 8-3 pf.! The duties in Eberswalde are in better
proportion, because 6 marks (or 2 pf. perkg.) are exacted for a bullock
and o'40 mark (2-2 pf. per kg.) for a sheep. For hogs the dues are
proportionately higher, as special appliances (steam, etc.) are
required in connection with the slaughter. Besides, they must be
inspected for trichinosis, which increases the duties.”

The following table serves as an example : Assuming that there
will be killed on the average every year the following animals :

218  bullocks at 300 kg. in weight = 65,400 kg.
1,162 COWS at 225 kg. o = 261,450 kg.
114 small animalsat 65 kg. 22 = 7,410 kg.
4,746 pigs at 8o kg, 17 = 379,680 kg.
2,16q calves at 36 kg. 7 = 78,084 kg.
6,000 sheep at 18 kg i = 108,000 kg.
goo,024 kg.

——

about 1d., and a

* A nIquhm fennige, is equal tu-ahu-ul one g.hil_lﬁ-._ hl. fenni :'m".'_._
lllugmmme[llg,l e zflbu.—i‘sua. . cight plennige (pt.)

n
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These goo,024 kg. of meat should as a whole bring in 27,000

marks in dues ; if 3 pf. is levied on each kg. of meat the higures for
each kind of animal will be :

An ox = 300 kg. 3 pf. = g'oo marks for slaughter dues.
A cow e ) e 2 . "
A young beast = 65kg. 3pf. = 195 5 ' »
A pig* = 8Bokg. 3pf. = 2:qn - - 5
A calf = 36kg. 3 ph-= 108 = S v
A sheep = agky. 3pho= osd: < o "

* [+ o'50 ta 100 mark tor irichinesis inspection),

COMPENSATION CLAIMS.

This question is treated exhaustively in Dr. Sauver's * Ents-
chidigung der Privet-Schlachthiuser,” ete., Berlin, 1594, and, as
we have already seen, there is no ground for fear as to the charges
under this head preventing the common slaughterhouse from
paying.

It is more difficult to answer the vexed question of compensation
claims. In many cases they have deterred the community from
erecting slaughterhouses, because it was feared that the sums asked
for compensation would be so high that too great a burden would
be laid on the new establishments at the outset. As a fact the law
in its original conception gave rise to these doubts, but happily
these were entirely removed by the addition of gth March, 1881.

This compensation obligation appears in the law for the first time
in connection with the erection of public slavghterhouses, and no
other trade establishments are so affected. The Government has
been approached, invariably without result, to cancel this paragraph.
It has been, however, well considered, and is not such a hardship as
appears at first sight, for par. 7 points out explicitly :

“The owners and tenants of existing private slaughtering estab-
lishments within the radius of the town may claim cempensation
from the corporation for the actual proved injury which they suffer
by being deprived of the buildings and appointments serving the
purpose of their trade as butchers in consequence of the order in
par. 1.”

It is hereby fixed, and at the same time also by par. g of the same

law, who must pay these claims, to wit, the corporation which erects
a public slaughterhouse.
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Par. 7 ordains : ** In reckoning the injury done, it has especially to
be borne in mind that the revenue which can be obtained by another
use of the ground and buildings is to be deducted from the actual
rental as a slaughterhouse.

““ A compensation for any disadvantages which might arise from
disturbances in the butchers’ trade is not to be entertained.”

This resolution, so weighty to corporations, appears for the first
time in the amendment to the law of 1881, and defines the trades-
men's compensation claims so distinctly that questionable claims
are prevented. It is expressly stated in the law that only the owners

]

and fenants of private establishments *‘already in existence " are to
have compensation granted them, all those in the course of being
hutlt or projected being excluded from such compensation.

Still more weighty, but harder still to decide, i1s the question
whether compensation is to be given for injury done to private
establishments erected withont permission. There is already an
order in the Prussian Trade Decree of 17th January, 1845, and in
the law concerning the erection of business premises of 1st July,
1871, and in par. 16 of the State Trade Orders of 1st January, 1873,
that for the erection of butcheries the permission of the ruling
magistrates 1s required according to the land laws. If these
butcheries were in existence before the laws of 17th January, 1845,
were put into force, and had not been objected to by the inspecting
magistrates, the occupiers of such must be granted compensation
when a public slaughterhouse is erected, just as all the others were
granted concessions after 1845; for after contradictory sentences
were passed by two Civil Courts of the Supreme Court of the
impire a definite decision was agreed upon by the united Civil
sSenates of this Court on the 1st June, 1885, to wit: * That under
certain circumstances compensation can be claimed for private
premises erected without permission after the year 1845, if the
owner or tenant proves that all has been done in good faith, that is
to say, that according to the circumstances of his case he can show
that his private premises exist under proper conditions, although
without concession ; that moreover no compensation can be claimed
if the owner or occupier knows, or ought to know, that he is not
justified in using those premises, if he, for instance, conceals their
existence from the police, or uses them against an express police
prohibition.”



36 PUBLIC ABATTOIRS AND CATTLE MARKETS.

There has also been issued a decision of the Supreme Court of
the Empire regarding compensation claims for private premises
erected before the year 1845. (5th November, 1884.)

By this order compensation is only to be granted for actual
proved injuries, and consequently it is found that compensation
claims are in most cases considerably reduced at settlement.
A decision of the Supreme Court reads as follows (18th
February, 1885):

“In par. 7, the cause of the injury is thus restricted, as the
buildings and appointments for slaughter are only deprived of
the ends they had served hitherto, but there is no restriction either
expressed or indicated in par. 7 or in art. 2 of the law of gth
March, 1881, as to the injury to be met by compensation beyond
the actual cause from which it has arisen.”

Whether by the passing of this law a limitation of compen-
sation claims has been intended in this direction cannot be made
certain : for such an intention is not expressed in the Act, and only
the law can decide. In order to do justice to these making claims,
and so that the value of the slaughterhouse or room be properly
ascertained, it must not be estimated in the abstract in an isolated
fashion, but in the concrete, and i1s not to be considered merely
with regard to its situation in the town, its proximity to the
market-place, etc., but also in relation to its connection with other
parts or rooms of the same business. The Chamber of Deputies
says further that “if the claimant is not able to charge a higher
rent for the shops and dwelling-places connected with the slaughter-
house, it may be considered a disadvantage which can only be
regarded as an aggravation and disturbance of the trade, for which,
according to par. 7 of the law of 18th March, 1868, no compensa-
tion can be given. The decrease of the rents of the rooms let
along with the slaughterhouse, in consequence of the prohibition
to kill in these premises, is, however, a decrease in the value of
property, and is not a disadvantage in the sense of par. 7 of the
law, which arises from aggravations or disturbances of the trade.”

This decision was agreed to by the members of Civ. Sec. III.
of the Supreme Court, 24th Aprnl, 1591,

The extent of the compensation is thus limited by the Act
(par. 7), ‘“compensation which might be claimed for injuries
arising from disturbances and aggravations of the trade is not to
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be granted,” and, accordingly, claims for greater expenses,
which arise from the employment of more workmen, the purchase
of vehicles, etc., are not to be considered.

The legal considerations which may be raised in determining the
injury done to private premises which have been compulsonly
closed after the introduction of compulsory slaughter are to be
found in the decision of the Supreme Court (IV. C.5.) of 21st
January, 18g7.

On the other hand, it is certain that butchers’ premises in a state
of good repair can easily be changed and used for other purposes,
for they can either be used by the butchers themselves as rooms for
sausage making, fat rendering, pickling, smoking, etc., or built up
into dwelling houses, when they will certainly be of more value than
hitherto, as it is well known that no one willingly lives near a
butcher, where he is subjected to the cries of the animals and other
nuisances connected with a slaughterhouse.

Whether it is a bad thing or not, those butcheries erected under
police authority will therefore simply be forbidden without any sort
of compensation. The law concerning the erection of compulsory
public slaughterhouses in the Duchy of Anhalt (2o0th August, 1878)
denies to the tradesman any compensation whatever for private
premises.

In some towns an attempt has been made to guard against too
great a number of compensation claims by granting concessions to
build private slaughterhouses only on the condition that on the com-
pletion of the public slaughterhouse the occupiers will renounce all
claims for compensation. There will thus be many beginners liable
to injury, as they cannot wait until it pleases the corporation to
open their slaughterhouse, and therefore build one for themselves,
which in a short time becomes almost worthless. A ‘¢ conditional
concession' of this kind was vigorously opposed by the District
Committee of Potsdam in these terms :

“ The legality of this conditional concession appears doubtful, to
say the least of it. The Trades’ Law contains a prohibition against
temporary restrictions being laid only on one class of tradespeople
(par. 40). On the other hand, there is no prohibition against per-
mission to build for the purpose of trade. Par. 23, Secs. 2, 51, and
147 makes no mention of the permission for temporary restriction,
and consequently a conditional concession, as mentioned, stands n
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direct opposition to par. 1. The use of a building for trade purposes
15 without doubt unlimited by time, and the admissibility of a
specific form of concession must be expressly stated in the law.
This is not the case. The butcher N.N. therefore, who had
renounced all claim to future compensation, did so only because he
feared that otherwise he would not obtain permission to erect his
establishment, and has accepted an erroneous position. Moreover,
so far as the renunciation of claims is made to the town committee,
the declaration is not obligatory, because the town committee has to
deal with the general management of the land, not to look after the
pecuniary interests of the corporations.”

In the Opinions of the Commissioners on Farriery in the Kingdom
of Saxony, under the section * Guild Slaughterhouses,” the
following occurs regarding the question of compensation:

“ In the consideration of the financial question in connection with
the erection of a town slaughterhouse, the compensation to be granted
for the discontinuance of private slaughterhouses, according to law,
must not be disregarded. If the slaughterhouse is to be erected by
the butchers’ guild, it is manifestly nof necessary to grant
compensation to the associates of the guild—a circumstance which
1s strongly pressed by the butchers for their own advantage.

““The losses caused by closing are usually overrated, as, of
course, those tradesmen possessing a slaughterhouse try to
estimate their claims at the highest possible rate ; but it is only the
actual value of the slaughtering places for slaughter that is to be
computed, and not the imaginary losses quoted by grasping
tradesmen.”

Regarding the time for the presentation of compensation claims,
which is six months according to par. 3, the judgment of the State
Supreme Court is as follows (30th May, 1884):

“ The publication of the compulsory slaughter laws, issued
six months before compulsory slaughter is put in force, are
consequently not inoperative, although a public slaughterhouse
has not been evected. The erection and fitting up of a public
slaughterhouse presupposes the putting in force of the compulsory
order.

¢ On the other hand the actual opening of a public slaughterhouse
does not presuppose the termination of the six months allowed for
the presentation of compensation claims. It is, however, much
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better that this term should begin on the day of the publication of
the orders for compulsory killing, and end six months after, whether
the slaughterhouse 1s finished or not.

““ Par. g, taken along with par. 3 of the law of March 18th,
1868, decrees clearly and distinctly a term of six months to begin
with the publication of the Corporation Order. DBut the law does
not distinctly say that this order shall only take effect if at the
time of its expiry a public slaughterhouse exists in a perfectly
completed state. Par. 3 does not have the meaning with which the
complainants invest it, that the public slaughterhouse is to be erected
by the time of the publication of the decrees : but at the time of the
putting into force of the prohibition issued to the private slaughte:-
house keepers. This set time of six months after the publication of
the Corporation Laws is fixed for the presentation of compensation
claims as well as for the putting in force of the Compulsory Killing
Law, but it is made clear that both are to expire at the same time.
That does not prevent exceptional cases, in which the one time may
expire before the other. If, therefore, the opening of the public
slaughterhouse does not take place at the expiry of the settled six
months’ respite, but follows it (according to January 15th, 1883),
this circumstance prevents the prohibition of the use of private
slaughterhouses coming into operation until the place i1s complete,
but it does not affect the time within which claims must be made.”

As experience has shown, there are in most towns so few claims
that can be recognised as justifiable that the sums paid are scarcely
of any consequence. In many instances, indeed, the butchers have
renounced every claim in order not to increase the capital for outlay
unnecessarily, as in Bernburg, Brunswick, Diisseldorf, Erfiirt, Han-
over, Liegnitz, Munich, Solingen, Zeitz, etc., which were amongst
the first to erect slaughterhouses. Even in later days, however, in
such towns as Glauchau, Riesa, and Zittau, the butchers have
renounced every claim for compensation. Experience hitherto has
shown that in no case has more than ten per cent. of the sums
claimed been paid.

THE ADVANTAGES ©OF COMPULSORY SLAUGHTER.

All scruples completely disappear when confronted with the
reasons which must move every corporation not to delay in the
erection of so important an institution for the public welfare, for :
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1. By the strict control exercised in public slaughterhouses,” meat
injurious to health is prevented from being offered for sale.
All unfit for human food is destroyed, while that meat
which comes from animals which are not perfectly healthy
and vet not dangerous to the public health may be sold in the
slaughterhouse according to the  Declaration of Quality.”

2. In the slaughterhouses fitted with all the newest machines and
appliances slaughtering 1s conducted with the greatest
cleanliness and with every possible convenience, so that an
opportunity 1s offered to the small tradesmen to kill their
necessary supply of meat themselves, with less work than
formerly, and without having to rent a slaughterhouse of
their own, whereby they gain the confidence of the general
public, can more easily compete, and are therefore able to
take care that afier the erection of the slaughterhouse the
price of meat is not raised too much by those with larger
businesses.

3. The pollution of air, earth, and water, so dangerous to public
health in most of the towns, caused by the careless manage-
ment of private slaughterhouses, is removed, and this is
all the more important when 1t is pointed out that epidemic
diseases develop and spread most quickly in the neighbour-
hood of public slaughterhouses.

There is also to be considered the loss to house proprietors
who have dwellings to let near private slaughterhouses, as
they only command an inferior rent in consequence of their
proximity to such insalubrious places.

Regarding the concession of private slaughterhouses, the Minister
for Trade and Trafhic has recommended the following conditions to
be observed as far as possible : Above all it is to be recommended
that the area of the site should be of ample dimensions, and that a
sufficient supply of water is obtainable for cleaning the rooms and
utensils. In particular the following orders are to be obeyed :

* In the kingdoms of Prussia and Saxony there were Killed in the year 18g6: a Animals
killed, b proved to be tainted with disease, ©quite useless,

Horses. Oxen, Calves. Sheepand goats. Pigs.
a 2862 wafi,Bay 1,068,784 1,006,007 3,018,367
PRUSSIA {!: 41 1ol 1,257 7o 58,507
¢ o7, 0 50"/ 028", o°11%, 075" Mo ;
fa  31.457 85,875 217,000 137,360 424,702

230 20,320 I3 5.07% 22,88y

SAXONY [
be 1309, L. ity o169, o7,
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“The height of the slaughtering room must measure at least
oft. gin., and must be sufficiently large to contain, if possible,
windows in opposite walls for the admission of a current of air. If
air and light reach the room from only one side, there is not suffi-
cient ventilation, and the room must be furnished with one or more
ventilators to cause a current of air. The walls are to be coated
with cement, and painted with hght oil colours (not red) at least
6ft. 6in. high. The floor is to be water-ticht, and must not be
boarded. For the waste water, in towns where there is no system
of drainage, a cesspit must be made, not too large, but water-tight
and thoroughly covered up, and situated close to the slaughtering
room, and connected with it by a gutter, into which by a natural fall
all the waste water must flow of itself. This pit must be cleaned
and disinfected in summer after every slaughtering, and in winter
twice weekly.

“The solid waste must either be removed at once, after each killing,
or be collected in a special water-tight pit, and have milk of lime
poured over 1t until its removal. The slaughterhouse must be so
arranged that it cannot be overlooked from the street. Killing in a
vard cannot as a rule be permitted.

*“ In case a supply of clean water is not otherwise ensured, there
must be a well on the premises or a water supply n the killing-
roomn. The sewage must on no account flow into public or private
water, as it might result in evil consequences for the general public.”’

As we see, there are still higher demands made on private
butcheries than formerly, so that most butchers—particularly the
less prosperous of them —must wish to be relieved of the trouble of
a slaughterhouse of their own.

4. The torture of animals is quite done away with, as the
necessary apparatus and arrangements for stupelaction are at
hand (see appendix to Chapter VI.), and the men soon become
proficient in hundling them, as they have the assistance of
competent advisers. This inspection also is verv desirable
where there are young tradesmen at work, as these are
prevented from making mistakes as much as possible, and
are taught order and cleanliness. Further. the situation of
the slaughterhouse on the outskirts of the town, so that
the noise of the animals is only heard by a small circle, 1s a
circumstance not to be underrated.
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5. The hindrance and danger to traffic caused by driving animals
through the streets are stopped, as delivery can be made at
the outlying slaughterhouse without passing through the
town, and where there 1s a railway connection they can be
unloaded at the very door of the slaughterhouse itself.

6. By an inspection of the animals while alive, which occurs
regularly at every slaughterhouse before killing, the further
spreading of infectious diseases amongst animals is pre-
vented, the amimals found diseased being killed in a special
reom, and the disease thus nipped in the bud.

The great value of this inspection of living and slaughtered
animals in stopping an epideniic disease amongst animals may be
wathered from the fact that in 18g6 there were discovered by this
means fifty cases of milzbrand (a fatal distemper amongst cattle
caused by a disease of the spleen), three of rauschbrand (a kind of
madness), seventeen of glanders, eleven of epidemic lung disease,
one of a rash of blisters or spots, twenty-two of sheep mange,
beside numerous cases of foot and mouth disease.

7. Cattle-breeding 1s made a more profitable occupation, as the
breeders are given the opportunity of assuring themselves
of the state of their animals’ health after slaughter, and are
able to give up the breeding of animals unsuitable for the
purpose. On the other hand, it is of no little importance to
them that contagious microbes passed from animal to animal
are removed after slaughter by the destruction of the affected
Organs.

The favourable effect of meat inspection in DBerlin has been
discussed by the noted oculist, Prof. Dr. Julius Hirshberg, in his
“ Report of Twentv-hve Years’ Work™ 1n his institution for the
curing of diseases of the eye—on the frequency of a certain
disease of the eve in Berlin before and after meat inspection
was put into force. This book appeared in 18g5. In 1876 there
were five cases of “ augensinne” (the disease in question), four in
1877, and in the four years 1886-9 there were amongst the
30,000 patients that passed under his hands only one case of
“augensinne.” In the nine years since meat inspection has
been in operation there have been amongst 73,000 patients with
diseases of the eye only three cases of * augensinne” (two of
whom came from abroad). Before meat inspection was n
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operation there were, amongst 60,000 patients, seventy cases of
“augensinne.”  He closes his remarks with the hint that this
diminution of the number of cases in Berlin shows that, by
observing certain fules, an important disease can be almost
completely guarded againﬁt,-

8. The quality ot the meat becomes better as soon as the
butchers begin to outbid each other in the purchase of the
better goods in the public slaughterhouse ; the inferior meat
will be sold as such at the Freibank, while the duty on
both will be the same. The control of the butchers on
each other is not to be underrated.

g. By the building of a cooling chamber alongside of the
slaughterhouse a number of advantages are secured to both
the butchers and the public, which will be gone into
thoroughly in the chapter on the subject.

10. By the addition of a cattleyard to the slaughterhouse even
the smaller tradesmen will have the opportunity given them
of buying animals at suitable prices and leaving them there
if they like, without dealing with jobbers, and so increasing
their expenses.

11. Science 1s advanced, for by the collection of pathological
and microscopic preparations younger experts get the oppor-
tunity of increasing their knowledge; at the same time
novices can here fit themselves as specialists (trichinosis
inspectors and meat inspectors), as material for study is
offered in great abundance.

12. The necessary materials for the cure of animal diseases
are to be found in the public slaughterhouses in the shape
of baths for the destruction of animalcule, etc.

How little these great advantages were appreciated until a few
years ago is shown by the fact that in 1874, six years after the
passing of the law of 1868, only two towns in Prussia (Solingen and
Liegnitz) had erected slaughterhouses, while in Cologne and in
Disseldorf their building had been decided upon, and after six more
years (in 1880) there were only eleven towns (besides the four
already mentioned), Bochum. Elberfeld, Glatz, Hursﬁ:hl; Miilheim,
Reichenbach, and St. Johann, which possessed establishments of the
kind. At the present time there are in Germany about 713 places
with compulsory slaughter, of which 359 are in Prussia alone. In
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spite of this considerable number, there are in the German Empire
about 725 places (445 of which are in Prussia) with more than 3,000
inhabitants which still possess no public slaughterhouse (100 of
these towns containing 10,000 inhabitants). In about fifty of these
towns slaughterhouses are in the course of erection, and in perhaps
about as many they are being planned.

It is of pressing necessity that compulsory killing and meat
inspection should become general, for thus only is it possible to get
an equal influx of cattle from all quarters, while the fear of loss
keeps many producers from bringing their cattle to be sold in places
where compulsory killing is in force, especially if slaughterhouse
cattle insurance societies guard them against the loss of their
property.

By the Royal Decree of April 2nd, 1800, “ on the prevention of
cattle epidemics and other infectious diseases of animals,” a kind
of meat inspection was even then exercised, for par. 7 says:
¢ Every individual ox, etc., must be inspected before killing by a
parish overseer or herdsman, and can only be allowed to be killed if
there is not visible any mark of disease.”” Par. 8 runs: ¢ That all
butchers must undergo an examination on the marks and signs of
animal epidemics by the medical expert of the town or district before
he becomes a master butcher.”

Obligatory meat inspection is already in existence in the province
of Hesse-Nassau, in Oppeln, and Potsdam, in the larger cities in
the province of West Prussia, and is under consideration in
Liegnitz. Thus it is to be hoped that in a short time it will be
obligatory all over Prussia, for according to an intimation of
the Imperial Court of Chancery on the 27th July, 1598, an
order backed by imperial law was promulgated, which included
the regulation of the inspection of meat, hygienic rules concern-
ing the importation of meat from foreign countries, compulsory
slaughterhouse cattle insurance, and the valuation of confiscated
goods.

If the erection of a slaughterhouse appears too expensive for some
small individual towns, several adjoining corporations or parishes
can unite and erect a common slaughterhouse amongst them.
Such are to be found in several thickly populated districts of
Prussia, principally in industrial centres. According to a law (27th




PUBLIC ABATTOIRS AND CATTLE MARKETS. 45

February, 18g6), a parish can order the use of a slaughterhouse not
within its boundaries, and it is to be hoped that many more places
will take advantage of this liberty.

According to Bollinger, * Every town management which could
erect a slaughterhouse to meet the requirements of the place is at
this present time guilty of hygienic neglect of the worst kind if it
omits to do so."”
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CHAPTER 1V,

BY WHOM SHALL THE SLAUGHTERHOUSE
BE BUILT?

According to par. 1 of the laws of 1868 and 1881, every corpora-
tion or parish is free first of all to build a public slaughterhouse, and
should it cede its right to a third person, a guild, a limited company,
or a private individual, it is obliged to undertake the control of the
institution.

Private parties or tenants are very rarely in possession of such
establishments | a greater number belong to guilds, and these will

now be discussed.

GUILD SLAUGHTER-VARDS.

In general we have been able to obtain but little information on
the building of slaughterhouses in olden times.

When, at the beginning of the twelfth century, these guilds were
formed for the mutual attainment of the common good, small sums
were gradually amassed, partly by legacies and partly by contribu-
tions, which were used in the common interests of the guilds, in the
building of guild houses, etc. Nowhere do we find in the chronicles
of the time that slaughterhouses were built by one of these guilds,
as they appear to have been erected by the magistrates outside the
rates of the towns.

That in isolated towns rich guilds had common slaughtering-
places built for themselves cannot be gainsaid, especially as at
that time * company killing " was much in favour. By this was
understood the apportioning of one animal to several butchers.
Under the Augsberg town laws it was only allowable * that only
two could join to buy one ox.” Many of these establishments were
ruined in the course of years, partly through decay, partly on
account of their position—exposed outside the gates of the town—
they were devastated in the countless wars of the time.
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Of those erected in the sixteenth and seventeenth centuries, it is
known that many belonged to the guilds; for instance, those in
Breslau, Konigsberg, Strassburg, Zwickau, and other towns, some

of which are still in existence.

With regard to the law of 18th March, 1868, con-
cerning the erection of obligatory public slaughterhouses,
according to which it is left to the corporations or parishes to
erect a public slaughterhouse themselves, or to cede their right to
private parties, companies, etc., it was said *‘ that it might be better
to leave the erection and arrangement ol public slaughterhouses to
the spontaneity of the members of the trade, and only to make
the corporation obliged to grant an advance of the whole sum
necessary for building, or a part of the sum to be paid back
gradually by amortisation, as has been done in uther States—
Wiirtemberg, for example.” Against this it was urged as follows :

“ As the erection of public slaughterhouses affects the sanitary
and police interests, the control should be committed to the
magistrates of a community rather than to private parties.
Further, on the principle that public slaughterhouses shall be
treated as municipal concerns, it can be reckoned with greater
certainty that slaughterhouses will be found where they are
required, and, finally, by treating this as a municipal matter a
areater guarantee will be offered for its stability and stricter
attention to all its future requirements. Still, the law in no
way excludes the erection of public slaughterhouses by private
individuals or by companies of butchers. If, then, the united
butchers of a town are ready to erect a public slaughterhouse, and
if they can offer the necessary guarantee for its judicions manage-
ment, they are at liberty to do s0.”

In fact amongst the 713 public slaughterhouses in Germany, there
are only sixty-five belonging to guilds or private parties. Some of
them are in the larger cities, such as Dresden, Chemnitz, Stuttgart,
Hanover, etc. The guild slaughterhouse of Hanover is to be taken
over by the corporation of the town in 1gog, in consequence of a
lawsuit, and in Stuttgart and Dresden also there are negotiations
of a similar nature in progress. Most of these guild] slaughter-
houses are to be found in Saxony, where there are only seven
belonging to the community. As there is no other institution so
much devoted to the furthering of public good and the interests of



48 PUBLIC ABATTOIRS AND CATTLE MARKETS.

public health as a public slaughterhouse, it should be the duty of
every community to erect such a building for itself, fit to
provide the inhabitants of the place with as cheap, good, and
sound meat as it is possible to procure. Such an establishment will
cost the community nothing, but according to the new Corporation
Laws increase 1ts income. Should the corporation decline to under-
take the erection, 1t 15 even then not allowed to escape the obligation
of controlling it. In a report of a Commission on Veterinary
Matters in the Kingdom of Saxony of 2gth April, 1893, concerning
the erection of public slaughterhouses, it is stated that when in the
hands of guilds and private parties grave faults and defciencies
have been observed, which injured the value and use of such estab-
lishments.

The following points in this very exbaustive report are worth
producing :

# A glaughterhouse must not only meet every hygienic require-
ment, but every appliance must be used in the most practical and
thorough manner, and must always be in good condition. In the
former respect there is no important difference between municipal
and guild slaughterhouses, but in the latter the magistrates take
pains to have their establishments as perfect as possible, even

although there are grounds for economy.

¢i In the latter respect the greatest cleanliness must be exacted in
every part of the establishment, not only in the killing-house, the
cool-room, the stables, and in the yards; but also in the washing of
the tripe, etc., and attention to the receptacles for refuse and manure.
A neglect of these requirements will result in the production of bad
smells and the breeding of disease-promoting germs, which find in
the concentrated organic combination of slaughterhouse refuse
exceptionally favourable breeding-grounds for their development and
increase. On this question of cleanliness, however, the critics are
much divided. Those engaged in trades which are constantly
producing dirt are, in practice, less sensitive on this point.
Such is the case with butchers and similar people; consequently
in a guild slaughterhouse there is not, as a rule, such a high degree
of cleanliness maintained as in municipal establishments, although
in the long run there is a saving of work, time, and matenal if

absolute cleanliness is aimed at throughout.
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“In municipal establishments these requirements are easily
attained. Officials appointed by the corporations usually supervise
the arrangements much more closely, and take pains to discover and
remove every defect. There will be especial attention given to each
individual hvgienic arrangement, the keeping in order of waste pipes
so that all impurities are carried off, the preserving of the floors in a
water-tight condition, and the frequent and careful removal of refuse
and manure. Improvements and repairs will be carried out better
and much more quickly than by guild officials, who are often obliged
for financial reasons to preserve too strict an economy. Still more
unfavourable are the conditions respecting the position of inspecting
veterinary surgeon in a guild slaughterhouse. For as this medical
officer must, in carrying out his multifarious duties, give decisions
which are unpleasant to the butchers as a whole or individually, his
position may be made extremely difficult by active and passive
opposition, especially as the butchers have his existence in a
measure in their own power. The impartiality of meat inspectors
often suffers under such circumstances, and throws doubt on the
certainty of his decisions, which should be made not only in the
interests of the butchers, but also in those of cattle breeders and
dealers, and above all of the consumers. He must be made as inde-
pendent as possible; for butchers in most cases are entirely ignorant
of the conditions of disease in animals, and look upon each con-
demnation as an injury to their personal property. It is, therefore,
clear that most of the butchers will prefer a lax veterinary control to
an examination conducted on the strict principles of meat inspection.
An expert in such circumstances dare hardly appeal for municipal
sympathy when the butchers have the upper hand in the
town.

““ Medical officers have often hazarded their positions, and may
have been eventually compelled to resign, because they were neither
supported nor understood by the magistrates. Such a state of
things should be impossible, as the slaughterhouse, with its meat
inspection, is intended for the welfare of the public. It is thus the
duty of every town council to make the slaughterhouse officials
independent of the interests of a minority. The best way to attain
this end, where there are guild slaughterhouses, is to order that the
veterinary officials be appointed by the town council, and the other

officials of the slaughterhouse by the guild. But even when

E
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this precaution is taken it often happens that the orders of the
medical officers are not carried out by the other officials.”

There are different ** decrees ™' in existence regarding this matter.
The Commissioner on Veterinary Matters in the Kingdom of
Saxony, as far back as 1860, expresses the opinion * that scientific
meat inspection can only be exercised when the inspector can
represent the interests of the consumers, and is entirely independent
of the butchers, that, moreover, if the inspector is at all dependent
on the butchers, whose interests are often opposed to those of meat
inspection, his judgments are often milder and easier than appear
desirable to the consumers.

* The doubts advanced in a petition of a butchers' guild of M.,
that the slaughterhouse medical officer, if appointed independently
of the butchers, would undermine the position of the butchers, is
hardly probable, while, on the other hand, it is open for the
consumers to advance that the medical officer appointed by, and
dependent on, the guild would not dare to oppose the interests of
the butchers, if he wished to keep his position as their official.”

Conflicts of this kind are continually dreaded, and have in
different towns resulted in the appointment of the medical officers
being taken from the butchers' guilds.

The President of the Government of Breslau (16th March, 18g2)
in giving a decision said : “ [t appears not only pressingly desirable
to aim at a regulation of the appointment of the medical officers in
local slaughterhouses, so that these are not merely dependent on the
users of these local slanghterhouses, but it is necessary, in the
interests of the police, to see that these appointments are completely
independent of the slaughterhouse users, and are entirely in the
hands of the magistrates of the town of Minsterberg. The
magistrates of this town are therefore ordered to appoint these
medical officers without further question, although the local
slaughterhouse belongs to a private proprietor, because, according
to par. 12 of the laws concerning the erection of compulsory public
slaughterhouses of 18th March, 1868, and gth March, 1881, this is
to be regarded as a public arrangement for the community.

¢« This medical officer is to be paid out of the funds of the
exchequer, for which the town, by the order of par. 5, makes a
contract with the occupiers of the slaughterhouses to participate in
the costs of the slaughterhouse. In a contract of this kind it must
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be made clear that the efficiency of the medical officer be'tested, that
he must examine the animals both when alive and after slaughter,
and that he has the whole control of the building, and even over the
slaughterhouse master.”

It may at first sight appear an advantage for the managements of
smaller towns who are often overwhelmed with work, and have only
a limited number of officials, to give up the management of a
slaughterhouse into the hands of a guild, and so relieve themselves
of a burden ; but this advantage is only apparent, for even guild
slaughterhouses are continually claiming the attention of the
magistrates.

Even in the designing, building, and fitting up of slaughterhouses
magisterial control must be exercised by frequent consultations and
inspections. Further, the elaboration of town laws and regulations
for the use of the slaughterhouses, for meat inspection, market and
animal insurance, would claim much time. There 15 so much work
to be done in any case that it means very little more to have the
building entirely under the town control than for it to be in the
hands of a guild requiring the making and enforcing of decrees.
After the building is opened, a continual magisterial control in all
its branches is thoroughly necessary. This control can perhaps be
undertaken by individual municipal officials along with their former
duties, but in every case there is laid on these officials heavier
burdens, occasioned by the continual written and oral negotiations
between them and the guild. Thus certain difficulties cannot be
avoided, for, in settling damages, in making alterations and
additions, in procuring and appointing officials, etc., the orders of
the corporation are not sufficient, they must first be accepted as
satisfactory by the representatives of the guilds, agreed upon, and
then finally brought into operation.

All possibility of misunderstanding, differences in aim, and dis-
agreements, will be simplified if the slavghterhouse is municipal
property. The small number of officials required in a small
slaughterhouse will be placed under the head of the establish ment,
and if he is invested with absolute control of its administration. he
can manage the whole business without difficulty and without
trouble to any other branch of the municipality. This leading

official can communicate all his suggestions for alteration, improve.
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ments, etc., divectly to his fellow-councillors, and can thus discharge
all his duties without difficulty.

Lastly, the financial considerations are most important.

As soon as a public slaughterhouse is proposed the most
interested tradesmen, the butchers, at once make a determined
stand against it, out of fear of the supposed inconveniences in con-
nection with compulsory killing in public slaughterhouses, by which
they consider their calling is threatened, as well as on account of
the strict control over their business, which a public slaughterhouse
necessarily entails.

The cost of the undertaking is brought prominently forward,
and the butchers predict a rise in the price of meat—a consideration
which readily appeals to the public and the municipality.

[f all the objections raised by the butchers do not influence
public opinion, and especially if the leading men of the town are
determined to erect a public slaughterhouse, then the butchers
almost always suddenly give up their opposition and acknowledge
the necessity for a slaughterhouse, demanding, at the same time,
the right to build, fit up, and manage it.

Without regard to other reasons not discussed here, the
question of finance is put in the foreground by the butchers.
They try to touch the citizens in their weakest spot, and the not
inconsiderable costs of building, fitting up, and managing are made
out to be unduly high, and likely to be a strong burden on the
shoulders of the ratepayers.

As has been already urged, according to the new * Corporation
Law ™ (par. 11), in opposition to the earlier laws of 1868 and 1881,
the town councils are subject to no risks, but draw a good income
by retaining some interest (up to eight per cent.) for the town
purse. If, now, these new orders are in opposition to the
slaughterhouse law——for no profit should be made in an establish-
ment for the public weal—vet it is much better that the town
should have what advantages there are rather than individuals or
companies of only one calling. That the advantages are not to be
despised we have gathered from the reports which were given by
the guild slaughterhouses of Dresden and Chemnitz with regard
to the costs of such establishments, where the important surplus
does not, as in a municipal institution, enrich the ratepayers, but

only a few individuals.
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In both these guild slaughterhouses the dues for cattle brought to
the cattleyard for sale, for slaughter, weighing, etc., are not at all
high, while for the members of the guild they are extremely low.
In the latter case the members of the guild have a direct pecuniary
advantage, which in a certain measure may be considered a gain
to the individual members. That these unusually favourable con-
ditions under which the butchers work in most of the guild
slaughterhouses are not likely to result in a lowering of the
price of meat, and be thus advantageous to the rest of the towns-
people, must be evident. A guild slaughterhouse, therefore, 1s of
a direct pecuniary value only to a very limited number of
townspeople ; only, in fact, to the members of the guild. who as
time goes on will grant further favours to each other, which the
generality of the townspeople will not participate in.

What is true of the guild slaughterhouses, where the butchers
are members and benehciaries, 1s doubly so in the case of a
private individual who erects a slaughterhouse, either on his own
account, or as the representative of a company. In this case
the institution serves as a lucrative source of gain, and will
require strict control. It i1s quite otherwise if the slaughter-
house belongs to the town. Then, as has been already
stated, the capital invested will be repaid, and the town will be
in time the owner of a valuable possession, the acquisition
and retaining of which have in a measure cost it nothing, be-
cause of the manner in which the capital outlay is paid off.
The results in a progressing, well-conducted business like a
municipal slaughterhouse are so favourable that, after the deduc-
tion of the interest and the repayment of capital, a large surplus
still remains, and the dues mav be reduced to the tradesmen
using the establishment, as is done in the guild slaughter-
houses. If a rise in the price of meat is not to be expected
in any place, and if this fact becomes known to the citizens,
it will be recognised by all that the pecuniary interests of the
townspeople will be guarded before favours are granted to one
solitary class of tradesmen.”

It is undoubtedly objectionable to allow a limited company
or a private individual to erect and manage a public slaughter-
house.. Happily, institutions in such hands are in the minority,
and are gradually disappearing. What consideration can they
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have for the sanitary interests of the community > Their chief
aim is to make as much money out of the establishment as they
can.  Consequently they try to raise the price of meat, and
the inhabitants become losers. The butchers themselves are
hardly wise in struggling so determinedly against the erection
of municipal slaughterhouses, and then demanding guild estab-
lishments. They are not even then undisputed masters of their
own territory, for the town councils stand over them.

In Rosswein an experiment has been made to strike a
middle course between a slaughterhouse under municipal
authority and one in the possession of and managed by a
butchers’ guild.  The management is now only under the
control of the town council, who appoint all officers, determine
salaries, and issue all orders. The slaughterhouse is for
the use of everyone, but members of the guild get twenty-
five per cent. discount in paying the dues. If the guild do
not hold to the obligations of their contract the town is to
take possession of the institution and all its httings, and to
undertake to pay up the balance of the capital. According to
the new law the corporations must make certain that rather a
high percentage will be paid on the capital borrowed for the
outlay, so that a considerable burden is laid on the occupiers of
private slaughterhouses. If the establishment is municipal, com-
pulsory slaughter can be extended to private slaughterhouses,
whereby 1t is substantially supported, and a not inconsiderable
income accrues to the slaughterhouse purse, which will again
be of advantage to the body of butchers.

It must be expressly emphasised here that all the guld
slaughterhouses are nof badly managed: on the contrary, there
are a number of such establishments which rnightly earn the title
of pattern establishments; it is mainly those in private hands
and a number of the smaller guild slaughterhouses which are
in a most unsatisfactory condition.

Livery corporation, however, is earnestly advised to build a public
slaughterhouse for itself; for *“it is not necessary to give
further proof that undertakings for the welfare of the public are most
effective when they are conducted by magistrates who treat them
according to the object in view, and not as a department of a private
business "' (Oslertag).
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CHAPTER V.,

GENERAL REMARKS ON THE SITUATION OF A
SLAUGHTERHOUSE.

If a community resolves to build a slaughterhouse, a special com-
mission is usually appointed, which consists of a magistrate, an
architect, a veterinary surgeon, and a butcher. This commission
inspects slaunghterhouses in other towns of the same size, obtains
the plans of the slaughterhouses visited, and then makes its report
to the municipal bodies. Thereupon the building programme can
be laid down.

INSTRUCTIONS CONCERNING SLAUGHTERHOUSE BUILDING ISSUED BY
THE DISTRICT VETERINARY OFFICER IN SAXONY

We should like to quote the instructions given by the above
medical officer for the general primary conditions of a building
destined to be a slaughterhouse.

“ The following points must be kept in view in the planning of a
slaughterhouse to satisfy the requirements of sanitary officers and
to ensure a thorough inspection of the meat :

“ Site and Matlers connected therewith.—The slaughter-
house shall lie on the outskirts of the town, in as isolated
a spot as 1s possible, in order to be able to form a sufficient
barrier in case of infectious disease, so as not to endanger the
condition of animals on other premises. The roads leading to it
must allow of cattle being conveyed along them without endangering
the traffic to the town beyond. Where the importation of cattle
from the surrounding district is not sufficient for the needs of the
slaughterhouse, a direct connection with the railway should be
demanded as soon as the importation of foreign cattle is
thought of. The unloading platform must be sufficiently large and
so arranged as to be watertight and easily disinfected. If it is
intended that the waggons are to be disinfected in the neighbourhood
of the slaughterhouse, the siding for this purpose must be cemented
and fitted with arrangements for carrying off the waste water.
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“ Lairage Appointments.—The animals must have rest before
slaughter. It is only after a lengthened rest of the body
that they furnish normal and sound meat. Fatiguing muscular
exercise impoverishes the meat and the blood. *The meat
loses in value by muscular exercise (transport).’— Gerlach.
The stalls should not be too large, so as to limit the spread
of an infectious disease and to make disinfection easier. For the
latter purposes it is important that the flooring should be watertight
and also the walls to the height of the animals. The fitting up of a
lairage for doubtful cattle cannot be allowed in any part of the
country on account of the danger of spreading infectious disease
which might result from such a practice. Where the importation
of foreign cattle is intended, it is well to have special stalls for these
animals (both large and small) situated quite apart from the other
stalls, and to have a special unloading platform for them so that they
may not come in contact with the home animals at all.

“ Killing Rooms.—I'o avoid irritating the animals the floor must
not be too smooth. For the purposes of meat inspection there must
also be suflicient light. To prevent single organs being stolen this
room must be isolated and be provided with a lock. It is
necessary to have for the trichinosis inspection a large well lighted
room, if possible lighted from the north, and not overshadowed by
other buildings.

“ There must be an office for the meat inspector, so that he can
conduct his correspondence and perform his various duties properly.

“ There must be a hospital stall and a police slaughter-room for
the reception and slaughter of diseased animals, both to be separated
from the other stalls and slaughter-rooms, and be easily disinfected.

¢ The manure heaps must be so arranged as to admit of being easily
cleaned, and not to endanger the condition of the animals by breed-
ing material for infection.

¢ There may be rooms and apparatus for the destruction of horses
and dogs, if the compulsory killing of these has been ordered, but
they must have special entrances, and traffic between these and the
slaughterhouse must only be permitted to inspectors.

“If it is intended to have a cattleyard adjoining the slaughter-
house, from whence it is expected much will be exported, the cattle-
vards, feeding-stalls, and market-place must be as distant as possible
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from the actual slaughterhouse and as near as possible to the
railway track.”
Similar instructions are to be found given in 1883 by K.K. Chief

Sanitary Councillor concerning the regulation of cattle and meat

inspection in Austria. In this he says, amongst other things:

¢ Slaughterhouses must in general fulfil the following conditions :

ik 1

i g*

The slaughterhouses are to be erected on such places as to
cause the neighbourhood neither sanitary dangers nor annoy-
ance, and they must not adjein the principal places ol
business.

Large slaughterhouses situated in a kind of railway vard
should have special tracks leading right into the buildings.
In the erection of new slaughterhouses it 1s best to choose
the common hall system, as that makes it possible to have the
slaughter well watched, and the place is most easily kept
clean.

The 1inner walls of all the rooms of a slaughterhouse, as well
as the stalls, should be, for at least two metres high, perfectly
smooth, watertight, and easily cleaned.

All rooms in the slaughterhouse must be well lighted and
ventilated.

In the choice of the necessary fittings wood is to be avoided,
if possible.

The flooring of all the rooms and stalls must be of watertight
material, and must be built on a slope so that all the
moisture may run off quickly and thoroughly. For leading
off the drainage open gutters are the most suitable. The
necessary channels, the manure heaps, and the waste-pit
must be watertight, and must be kept in such a condition
that not a single impurity pollutes the air.

In the fitting-up of a slaughterhouse care is to be taken that
there is a plentiful supply of water in coneection with it.

The removal of waste must be effected in hermetically
sealed waggons.

““10. There must be careful sanitary arrangements for the

drainage of the slaughterhouse.

“11. For the preparation of the scraps (skin washing, fat

melting, etc.) there must be a special room, quite apart from
the slaughter-room and cooling rooms (hanging rooms).
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“* 12. There should be digéstors in every slaughterhouse, in which
the various condemned parts may be destroyed harmlessly.”

THE SITE FOR A SLAUGHTERHOUSE.

The following points must be observed : It must not be too far
from the town, in the interests of the butchers, especially of the
poorer amongst them who have no carts or vans. It is surprising
how little regard is paid to this in many towns. There are some
small towns—in large towns it is often unavoidable, because of the
dithculty in obtaining suitable ground—from which the slaughter-
houses are twenty minutes and even further from the centre of the
town. In larger towns it is not so important, as the meat can be
brought home to the small butchers in transport waggons belonging
to the corporation. Further, the site must be located so that private
houses cannot be built near it, and so that the buildings mav be
enlarged without difficulty.

The form most suitable is a right angle, or, better still, a quadran-
gular building, with the entrance on the principal road, and if
possible there should be a piece of ground attached to it at one of
the other three sides, which can easily be connected with the railway,
and which will later be suitable for a cattleyard.

Osthoff states the following as a fair size:

For towns of from 5,000 to 7,000 inhab. 4 sq. ft. to each inhab.

" " 7,000 ,, 10,000 ,. 3% '
¥i LR ]ﬂ,ﬂﬂﬂ " SDFGDU Lh 3 i i
Py over 10,000 ,, 50,000 ,, 2% I

Other instructions as to the foundations of slaughterhouses and
cattleyards are found in the chapter dealing with cattleyards.

Further, there must be good roads for bringing in the cattle.

In towns which are situated on rivers it is advisable to erect the
establishment below the town, so that the drains may fall direct
into the stream, without passing the town.

THE DIRECTION OF THE WwWIND,

Weight must be laid on the predominating direction of the wind,
to prevent bad smells as far as possible. A judiciously-appointed
and well-managed slaughterhouse should have no odour, but every
possibility of annoyance to the neighbourhood must be absolutely
avoided.  When it is proposed to build such an establishment those
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dwellings nearest often raise questions as to this. Others will in-
quire if it is intended to add a department for melting fat or an
albumen-factory, and if care will be taken to carry away injurious
vapours (by leading them into the boiler-furnace).

THE WATER SUPPLY.

The question of water is of paramount importance to the
institution, the more so if the town to which it belongs has no
water supply mains; for as the most scrupulous cleanliness and
the use of much water are necessary in every slaughterhouse, the
supply of water must be taken into account in the choice of a
site, not only as to quantity but the quality, care being taken
that it contains no chemical constituents unfavourable te cooking
operations.

THE VARIOUS BUILDINGS.

The buildings necessary for every slaughterhouse establishment
are:

1. An administrative block.

A slaughtering place (with a special scalding-room for pigs).

]
.

3. otalls or pens.

4. A room for the cleaning and scalding of the inner portions
of the animals (manure-house, tripe-house, ete.)

5- A boiler and engine-house.

6. A special killing room, and hospital stall for diseased or

suspected beasts.

These rooms are absolutely necessary ; but in small towns (up
to 15,000 inhabitants) two or four of these may be under one roof
to save expense in outlay. Of course, the cost of the building rises
with the number of people it has to supply, and while in moderately
sized towns there must be a killing place for cattle and one for
pigs, in large towns there will have to be a special apartment for
every variety of animal.

On the next page a table prepared by Osthoff is given,
showing the proportion of animals killed to the popula-
tion of a town. The slaughter-rooms or slaughterhouse
proper—the whole building should be called a slaughteryard to
prevent confusion of terms—can be built on two different systems,
the French or the German. The first, which we find with a few
exceptions (Berlin, Vienna, Pesth, Edinburgh, Basle, etc.) only in
Roman countries, is built on the principle of providing each butcher
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COMPARATIVE STATEMENT SHOWING THE ACTUAL NUMBER OF ANIMALS
S5LAUGHTERED PER HEAD OF POPULATION.

. OXEM. YOUNG ANIMALS. PIGS.
2|8 | g8 38| 5 |55 38| & | 8| 5e
E T R e e B T el o ) [T |

- - - i
5,000 600 20 | 4 | 1800 | 60 12 900 | 30 | 9
13,000 720 2-4 5 2160 | 72 | 15 | 1080 | a6 | 11
2000 | 840 | 28 | 6 | 25 | s4 | 17 | 1260 | 4-2i 13
2,000 L] 42 7 2,880 | 96 | 20 1,440 | 4-8 | 15
9000 | 1080 | 36 | 8 | 3240 | 108 | 22 | 1620 | 354 | 17
10000 [ 1,200 | #0 | 8 | 3600 120 24 § 1800 | 60 | 18
12000 | 1440 @ 48 10 | 4320 144 29 | 2160 | 792 | 22

15,000 1,800 0 12 5400 | 180 | 36 | 2700 | 90 | 27
15,000 | 2,160 72 | 15 6,480 216 | 44 | 3240 | 108 | 38
20,000 | 2,400 Gl 11 T200 | 240 | 48 | 600 | 12:0 | 36
25000 | 3,000 100 20 | 9000 s00 6o | 4500 | 150 | 45
30,000 | 5,600 120 24 10800 360 72 | 5400 180 | 54
35,000 4.200 140 a8 12,600 | 420 =54 6,200 | 210 | 63
40,000 | 4,800 | 160 82 | 14400 | 480 @ 96 | 7.200 | 240 | T2
45,000 5,40 18-0 511 16,200 | 540 @ 108 8,100 270 | 81
50,000 | 6,000 200 40 | 18,000 i{;n-u 120 | 9000 @ s00 | 90
[
with a room for himself in which to kill. These little rooms lie on
each side of a central passage, which has a door at each end.

Every small room has a door into this passage and another leading
directly outside into the road by which the cattle are driven into
the building.

The characteristic of the French system is that every building is
1solated, and is surrounded by an open space. In Hamburg the
cattle slaughterhouses are divided by movable partitions into single
places, each provided with an entrance from outside, and each open
to the central hall.

In large towns, where butchers are divided into butchers proper
and salesmen, the French system does very well. But at the present
day the old German system, which is adopted by all corporations.
and in which the slaughterhouses are connected with the rest of the
buildings, is preferred almost without exception. The French

system is not at all practicable for small towns, being so much
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more expensive, and it has besides the disadvantage that the control
over slaughter is rendered more difficult thereby, while in a common
room the butchers act as a guard on each other. In the next
chapter only the German system 1s discussed, which, as we have
seen above, has been recommended by the Austrian Commission,
although in various large towns of Austria the French system has
been adopted.

The situation of the various buildings should be selected so that
the admimstrative block (containing the manager's house) is at the
entrance, and commanding a view of the whole hall. In close
proximity there should be a weighing machine for cattle. The
middle of the hall should contain the two to four rooms described a
few pages back, or in larger establishments the slaughterhouse
proper may be here, and opposite it, separated by a road, the stalls.
The manure-house and tripe room must be conveniently reached from
all parts of the building, which can easily be done if these rooms are
directly connected with each other; still it 1s this arrangement of
the direct connection of slaughterhouse and stalls, etc., which often
causes the worst fault met with at the present day, due to bad
smells, vapours, and steam, entering the slaughterhouse and
damaging the meat.

In the near neighbourhood to the tripe room and the pork scalding
room should lie the boiler and engine-house.

The police slaughterhouse and stalls for diseased cattle should be
isolated from all the other buildings.

The buildings must be arranged not merely for the actual
number of inhabitants in the town but with a view to their increase,
so that if this actually happens extensions may easily be made.

The following * principles for the erection of public slaughter-
houses™ were given for the Gov. Dis. of Bromberg (2gth Nov.,
1806) :

Area of the Ground.—This must be at least 6% sq. ft.
per inhabitant for 3,000 inhabitant; 54 per inhabitant for 3,000
to 5,000 inhabitants; 4} per inhabitant for towns of from 5,000
to 7,000 inhabitants; 4 per inhabitant for towns of 7,000
inhabitants or more.

Buildings.—Each slaughter-yard must contain :

(a) Slaughter-rooms, in which the animals are killed, hung,

skinned, and disembowelled. It is recommended, at least
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in towns of over 3,000 inhabitants, to have killing rooms
for pigs on one side of the slaughterhall, and for cattle
and sheep on the other. -

(b) A pig scalding room and a room for washing tripe, etc.
If there is a special slaughter-hall for pigs, arrange-
ments must be made for scalding, with ample means of
ventilation above the scalding tanks.

(c) Stalls for the various species of animals as near the
slaughter-rooms as possible.

() Manure-houses.

(e) Closets, etc.

(f) Slaughterhouse and stalls for diseased animals, in which
the parts of the animals unfit for human food may be
sterilised and melted down.

(g) Drainage and disinfecting accommodation,

() Slaughterhouse for horses, if such are to be killed.

(#) Machine and boiler-house.

(/) A cold room.

(k) Lavatories for the butchers and their assistants.

({) Freibank for the sale of inferior meat.

(1) Offices and dwellings for the officials and meat inspector.

The premises included under d, ¢, f, and g must not be
connected with the main building.

The latter four should be added, if possible.

f it is intended to have a fat-melting factory or an albumen
factory in connection with the building, special permission must
be granted, and care must be taken that the gases should
be made harmless, either by passage through fire or other

means.

Size of the Slanghter-rooms.—The size of these is to be
determined by the largest number of animals to be killed
daily on the following principles. For large cattle cranes are
necessary, 51 square feet being required for each without reckon-
ing the space for walking round them. There should be several
reserve cranes beyond the actual number in use. Each large
beast requires two hooks. In the slaughter-hall for the small
animals there should be rows of hooks arranged, each hook
being roin. to 12in. apart.  These hooks are to be fitted up on




PUBLIC ABATTOIRS AND CATTLE MARKETS. 63

framework. For the slaughter of one small animal there must
be at least 3! square feet of ground space for half an hour and
nine hooks. In the pig-killing room there must be as many
hooks fitted up as is necessary for the largest number of animals
killed daily, each hook being 1zin. apart. The space required
in the scalding room is 51 square feet for each animal killed
daily, or at least 450 square feet of ground space. There should
be four hooks for every pig. If the largest number killed daily
cannot be determined, the space can be computed according
to the number of inhabitants, reckoning for every 1,000 inhabi-
tants as follows: Large beasts, g square feet; small animals,
26 square feet; pigs, 20 square feet, supposing that killing will
take place every working day. The slaughter-rooms should be
at least 50 feet square in area.

Fitting up Slaunghter-rooms.—The floor ot the slaughter-room
and the room for cleaning the entrails of the animals must be firm
and tough, so that it will not crack if heavy objects fall on 1t
or with the stamping of the animals, it must be absolutely water-
tight, must dry up quickly, and, finally, must not be smooth. A
thick layer of cement, hard clay, flags or brick plaster, brick floors,
etc., are the most suited for this purpose. The flooring must be
sloped all round. There must be a drain at the lowest point into a
gulley and trap, to prevent the gases from the drains penetrating
into the slaughterhouse. The inner walls of the room for 6ft. high
must be cemented and painted with oil colour, or else built in glazed
bricks or tiles. If the building is not entirely roofed there must be
massive concrete vaulted roofs or plastered ceilings over the room
for the cleansing of the interior portions of the animals and in the
pig-scalding room. If the rafters of the roof are open in the
slaughter-room they must be painted in two coais of oil colour.
The sills of the window must be at least sft, gin. above the floor,
The doors and windows in the road elevation must be so arranged
that the public cannot see into the slaughter-room.

Mechanical Appliances necessary.—There must be provided :

(@) For large animals, the necessary number of hoists and floor-

rings, and also a number of frames fitted with hooks.

(b) For the room for smaller animals: Hook fittings to the

number prescribed in par. 3 and some killing jacks or
trestles.
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(¢) For the pig scalding and killing room : A scalding vat, a crane
arrangement for lifting the animals above it, movable
appliances for the removing of the bristles, and also the
number of hook httings required according to par. 3. The
latter should be reached by cranes. There should be rings
and hooks fitted 1n the walls close to the ground for securing
the animals.

(d) For the cleaning of the mner parts: Several troughs, some
tables, and a boiler for scalding purposes.

(¢) For the several rooms of the building there should be a supply
of cold, and if possible of hot water.

(f) It is advisable to have a steam boiler, so as to have a supply
of steam for the warming of water in the scalding tanks, and
of the cold water cistern in winter, and also to have a supply
of warm water direct. In every case a hand-pump must be
fitted up, so that cold water can be pumped up into an
elevated tank.

Ventilation of the Slaughter-rooms.—The windows must be
fitted so that the upper parts all open. Ducts must be formed in
the side walls opening into the slaughter-rooms, and leading night
out above the roof, and be provided with exhausters.

Mechanical Appliances in  other parts of the Building.—
The horse slaughterhouse is fitted with cranes, hook fittings, a
scalding tank, and clearing troughs. The height of the room must
be 18ft. The exit from this room must be separate from the other
passages, and there must be special drainage.

Removal of the Waste—The liquid waste must be separ-
ated from the solids. The drainage must only be led into a
river when it has been mechanically and chemically purified in a
scientific fashion, and when there 1s no possibility of the sludge
being directly applied to economical purposes. The solids must be
kept in lightly constructed iron waggons, and regularly carried
away. It is advisable to unload these waggons under cover, the
floor being provided with shoots. Manure pits are not recom-
mended, but if they are used they must be cemented all over; the
fAoors and walls should then be asphalted, and the top made so as
to shut tightly.

Management.—The slaughter-rooms, cleaning-rooms, utensils,
drains, etc., must be kept in zood order and scrupulously clean.
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The walls and floor of the slaughter-room must be carefully
cleaned after slavghter, and then hosed down.

Special Permissions.—For tallow-melting, bone-boiling, and
albumen-making, special permission must be given.

What is requisite when such Buildings are projected.—DBefore
a slaughterhouse is built all the above conditions must be agreed
to, and also those of July 1gth, 1884. Besides the actual plans of
the building, there must be a plan of the interior and a level plan,
showing the water supply and the drainage. Beside meeting with
the above requirements, the plans of the slaughterhouse buildings
must be submitted to the approval of the Master of the Board
of Works.

Although every unnecessary luxury is to be avoided, it must
always be evident that ‘‘ an acceptably and practically appointed
establishment will soon make a friend of the most ardent opponent,
and have an influence for good on all those connected with it, so
*that the striving after order, cleanliness, and humanity, will be
essentially furthered, and these things will thereby be urged on
others.” Then the whole building must be tastefully laid out and
of solid good material, which will wear well, it being borne in
mind that the wear and tear of material of every kind are greater
than in any other public building. Further, in order to remove as
much as possible the gloomy impression which a slaughterhouse
involuntarily makes, the open spaces not required might be turfed,
if feasible, and where it can be done, trees and shrubs might be
planted ; but still the practical side must not be neglected for the
sake of fine surroundings, as is the case in some slaughterhouses.

It is very important for the whole establishment that a manager he
appointed as early as possible, at least before the building is fitted
up, especially if the choice falls on one who has filled a similar
position. In several large towns (Magdeburg, Mannheim, Cologne,
and Diisseldorf) the manager was appointed as soon as the building
began, and even in smaller towns (Glauchau and Riesa) he was
appointed soon afterwards.

Several experienced managers, or an expert ot standing, should
be consulted for advice as to the plans. They will thus be made
practical, mistakes will be avoided from the first, and moneyv will
be saved, as alterations usually cost a good deal. v
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CHAPTER VL

SPECIAL DESCRIPTION OF INDIVIDUAL BUILDINGS

Figs. 1 and 2 (pages 67 and 68) show slaughtering establishments
for towns of 10,000 inhabitants. The single buildings are appointed
as is described in the foregoing chapter.

Walling and Paving.—The whole piece of ground should be
surrounded by a close fence or, better still, by a massive wall. The
yvard that 1s partly enclosed, as we find it in several small
slaughteryards, or only surrounded by a wire fence, does not
recommend itself for various reasons.

Instead of the customary hinged gates, there is in Bremen a
lifting gate of trellised iron, in one piece, attached to two chains
which run over pulleys fixed on the gateposts. If the gate is to be
shut it is pulled up from a pit made for it in the ground, the latter
being provided with a covering, and if it is to be opened it disappears
again.

Too little value is attached to the paving of the place: in some
slaughterhouses they have tried to remedy this by a layer of
gravel, although in the interests of cleanliness a paving with
hard stones would be preferable.

Curb stones, which are sometimes put right round the halls,
should be of granite. These should be left out where the animals

and carts are to be driven in.
ADMINISTRATIVE BLOCK, DWELLINGHOUSES, ETC.

A building for the manager is necessary even in the smallest
slaughter-yard, and must at least contain a room for the manager
and the trichinosis inspector. This is best situated so that the
whole yard can be seen from it, As the manager generally attends
to money matters as we!ll as his other business, in small establish-
ments at least, an office window must be fitted up so that the
butchers do not need to go into the office when paying their
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dues. In larger establishments there is besides this an office
for the Slaughter Committee. In the former room an ambulance-
chest should be in readiness so as to render first-aid to any butcher
who injures himself in the course of his work. Further, it 1s
distinctly desirable that a collection of pathological preparations
should be on view in the building.
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In towns with a telephonic communication it is very important
that the slaughterhouse should be connected with it, especially as
it is usually far from the centre of the town. As a matter of fact
slaughterhouses are usually found telephonically connected with the
municipal buildings and the police courts.
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The room for the veterinary inspector must be well lighted by
windows from the north, so that the microscopes are free from
direct sunlight ; there must be no wall opposite to throw back the
light.

In larger institutions the trichinosis inspection room is in the

neighbourhool of the pig slauchterhouse, either over the pig-pens or
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in a gable built for the express purpose. The latter is most to be
recommended. The meat to be inspected 1s carried upon trolley-
tables.

If there is a special room fitted up for the master butchers

in the manager's department, it is safe to say that it will be
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very little used unless refreshments can be obtained there.
(This is hard on the butcher!—Lps.)

Such a room in conjunction with a restaurant in the manager’s
department has given occasion to many differences, especially
of late. But in spite of the fact that too great a stress is
laid on this point in many slaughterhouses, as the best rooms
are used for this purpose, while less favourable places are fitted
up for the management, experience has shown that the restaur-
ant 1s not only easily dispensed with, but for many reasons
is really damaging to the establishment. It the manager lives
in the building he i1s not always sure of pleasant neighbours
by this arrangement, and, as a matter of fact, an unsatisfactory
state of things sometimes exists in a number of slaughterhouses,
as the author has had personal opportunities of witnessing.
Altogether in many towns there has not been the least regard
shown for the standing and grade of culture of the manager in
the appointment of his dwellinghouse, and a place is usually
allotted to him which would do very well for an inferior official
but not for the manager of the establishment, who may have a
fair academical education. It is only lately, and in quite isolated
cases, that we find these buildings more comfortable (with baths,
etc.) and more roomy (five or six rooms). It is perhaps only
necessary to give these hints, so that in future more importance
will be attached to this point.

If it is thought advisable to have a kind of inn in the slaughter-
houses of towns of from ro,000 to 50,000 inhabitants, a canteen
should be provided, which should be in a wing of the slaughter-
house or in its neighbourhood, but such a building should in no
case ever be attached to the manager's premises. Such canteens
exist in Eisenach (rent £10 annually) and Nuremburg (rent £15).
Larger inns are to be found attached to the slaughterhouses of
Glauchau (£87 10s. rent), Cassel, Riesa, Potsdam (each £75),
Gotha (£55), Wiesenfels (£53), ete. In almost all Pommeranian
slaughterhouses we find no inn attached. In some places (Erfurt)
it has been necessary to close existing places of the kind., Of
course, an inn is to be recommended in establishments where
there is a cattle market, as it then may bear the character of an
“exchange,” especially as the management will draw quite a
considerable income by letting it. These are let annually at the
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following terms: Berlin, £2,600; Leipzig, £1,063; Dresden,
£1,050; Magdeburg, £665; Munich, f£s500; Danzig, £375:
Wiesbaden, £350: Elberfeld, £250; Chemnitz, £225; Bremen,
£215; Barmen, Halle, £200; Dortmund, Zwickau, £175; Brom-
berg, £150; and Haben, £50. DBesides these large inns, there
are in many of the larger slaughteryards both small canteens and
cook shops.
PORTER'S HOUSE, WEIGHING MACHINE, AND HARNESS-ROOM.

These three buildings, along with those mentioned in the last
paragraph, form a special department, which is separated by a wall
from the slaughter and cattleyards in various new and especially
large establishments (see Chapter XIV.), such as DBreslay,
Mannheim, Leipzig, Zwichau, etc.

A small porter’s lodge, made of cor-
rugated iron (see fig. 3), is usually to
be found in the larger establishments,
and either stands just at the entrance,
or where slaughterhouse, cattleyard,
and entrance yard meet. The porter's
lf house and the weigh-house are often

8 united, as the porter has frequently to

& combine the office of weigh-master

i
%o 2

S S o yyith his other duties.
Fig. 3. If a special weigh-house (which can
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also be of corrugated iron) is not provided, the weighing business
can be attended to outside the office, as in Naunburg, Potsdam,
etc. Dut this arrangement has many disadvantages.

The most preferable cattle weighing machine is that with a
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movable weicht lever and a card-stamping apparatus (fgs. 4 and 5
show the lever and weighing-card belonging to it, reduced
in size). A special weighing machine is shown in hg. 6.
Instead of the single opening doors, one firm has manufactured
some with double doors which, by means of weights, open
vertically (see fig. 7, page 72). These are opened more easily when
the animals are restless. These weighing machines can also be
made on the running-welght system.

Near the weighing machine there should be a transportable
cattle gangway and
wageons for the trans-
port of pigs and small |
beasts (hig. 8, page 73).
For injured and lame
mgs the car con- |
structed by Slaughter-

house Director Koch, |
of Barmen, is to he 1|.
specially recom- f
mended. By its use [ff

irritation to the ani-

mal is prevented, as

the movable plate can

easily be pushed un-

der the ammal.

i
O o et ot B B Lt
il

Fig. i
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There should be a stable for horses 1n connection with the
sheds, the upper storey of which can serve for keeping fodder
and straw in small establishments, while in larger Duildings
it is better to find place for these over the cattle-houses.

THE SLAUGHTER-ROOMS.

The slaughter-hall with the rooms belonging to it should

occupy the centre of the whole ground.

(See fiz. 1 and 2, pages 67-68.) I'he

principal entrance leads directly into the
slaughterhouse, down the length ot which
lies the central gangway which in smaller
establishments is not of much importance, ]
but is indispensable in larger buildings. |
The slaughtering-halls contain four parts, h
the left being the killing place for large ] |
animals, opposite it that for smaller § 1 |
animals, while to the right of the entrance § .
lies that for pigs, and opposite it is the E !
pig-scalding room.’ 4
Invery small slanghter- ’ﬁ = .
ing establishments the |l .' -
scalding-room and the (je= i
tripe, etc., washing-room | ; |
are combined—an ar- ‘
rangement nof to be re-
commended. Whether a - | -
special room has ! il B i ff-‘.T —Tra

been fitted up for the -~

purpose or whether E: R : :
the scalding tanks =5 : :_:-
are placed in the T i .—f:-
middle part of the e e e e

Fig. 7.

large hall—the steam
reaching the meat hanging around, and exercising an unfavourable

"+ There are solitary cases where the bristles are not removed by scalding, but by singeing,
In Germany, as iz well known, this was «done until lately in the slanghiering establishment of
Koopman, of Hamburg. This is done in a special room {called in France a braloir) by means of
a siraw fire, while in Ireland they have special singeing stoves for the parpose It is clear that
the anclents singed thelr plas insiead of sealding them from a reference in Homer (Odysee
xiv., 75 Meat of singed plgs keeps better than that which is scalded. There are several
modern singeing “ stacks,' as they are called, used in bacon factories and other places.  Lllustra-
tions of them are given.—Ens,
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mfluence on 1t—special means of ventilation are desirable. We
shall further speik more fully of these.

There should be direct communication between the slaughter-
houses for large and small animals and the stall accommodation,
while the pizsties and the scalding-room should also be accessible
to each other. In the latter the killing, scalding, and bristle-removing
take place, and the further preparation goes on in the pig-killing
1o0m.

As has been intimated in a former chapter, the opinions as
to the direct connection of stalls with slaughterhouses have
been very much divided, because in the case of injudicious
management of the stalls the danger exists that odours and
deleterious vapours find their way into the slaughterhalls and
affect the meat
there. This can

be prevented by

well-closed doors
and strict instruc-
tions being given
that they are to

Fig. 8

be kept shut (better, self-closing Bttings), by scrupulous clean-
liness and good ventilation. It has also been suggested that
an entrance-room should be fitted up, as we shall see further
in the discussion of the manure-house—a sort of receiving
or workers' room—yet so arranged that the animals may
be driven through it. - At all events some kind of connéction between
the two places offers the great advantage that the animals can be
driven straight into the slaughtering place without being taken into
the open air, whereby much torture and the possibility of escape
are prevented. The animals are driven into the stalls through
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special outer doors. The roofs of all the adjoining buildings are, of
course, somewhat lower than that of the actual hall.

Near the pig-killing place and sties are two rooms accessible
from the hall—one for the men to undress in, etc., and one for the
hallmaster and also for the official belonging to the Jewish
synagogue.  Slanting across from the principal entrance to the left
side is the entrance to a narrow passage which leads to the manure-
house to the left and to the refuse-house to the right. The door to
the right of the principal entrance leads into the receiving room or
air lock, giving access to the cold-room adjoining it.  Near the
cold-room, and accessible from outside, is the boiler-house, one
corner of which includes the coal-house, this being filled from
outside, while the other corner on the left of the entrance serves
as a workshop for repairs. A staircase leads from here up into
the second storey, where the engine-room is situated and also the
water tank. In small establishments without machinery there
is, instead of the cold-room, a room for a hot water boiler, while
at the same time there is a corresponding reduction in the size
of the other rooms. On the right side of the court lie the horse
slaughterhouse and the police or sanitary slaughterhouse, each
with a stable. At the back of the yard is a walled pit for the
stable manure, together with lavatories, and the buildings for
cleansing purposes.

DESCRIFTION OF A SLAUGHTERHOUSE FOR A TOWN OF FROM

20,000 TO 30,000 INHABITANTS.

Figs. g and 10 (see pages 76 and 77) show plans of a slaughter-
house for towns of the above size. The situation of the individual
buildings is as follows: The offices, etc., of the manager, the
weighing-house, and perhaps also a second dwellinghouse for officials
at the entrance are at 1; further, in the neighbourhood of these,
a cartshed and stable, rooms for the hallmaster, the yardmen and
the artisans, and also a couple of lairages for large and small animals.
In larger establishments it is advisable that the rooms for the sub-
inspectors, the artizans, etc., should not be in special buildings,
but formed at the gables of the halls, In Cologne the
journeyman’s room is above the horse stable and harness-room.
The stables and adjoining buildings are separated from the large
special building in the middle by a road, in which are to be found
the common stalls for large and small beasts, and the pig
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slaughterhouse, with sties and scalding-room annexed to 1t.  Across
from the two halls lie in one row the cooling-house, contamning
the cold-room proper and the cooling-room, from which the special
inspection room is separated, also the boiler, engine and coal-houses,
the workshop for repairs, a water tower with Freibank underneath,
and a room for a sterilising apparatus.

ON CONNECTING PASSAGES.

A connection is arranged between the cold stores and the
slaughter-halls by means of a broad road with a glass roof,
and designated the ‘ Connecting Passage.” These connecting
passages have only lately come into fashion, and are to be
found in Breslau, Guben, LEssen, Konigsberg, Kottbus, Halle,
and Mannheim in complete perfection, while those in smaller
establishments like those in Apolda, Cleve, Eschweiler, Gotha,
Naumburg, Riesa, Tilsit, Unna, Weissenfels, Wesel, etc., can only
be called * inner” connecting passages. All these passages offer a
creat many advantages for business purposes which are not to be
underrated, as the cost of outlay is not much, the walls being
formed by the buildings on each side, while the laying-out of streets
between the individual buildings is saved. This passage consists of
a broad cart road and two side paths, the whole lighted from above.
This connecting passage forms the principal artery for traffic in
the slaughterhouses ; along it the meat is transported from the halls to
the cool-houses, and in 1t are kept the waggons or carts for fetch-
ing meat from the halls or the cool-house, and are thus protected
against wind and weather, dust and sunshine. A similar passage
is formed between the halls and the refuse-house and manure-house.
If the trolley cars, etc., described below, are employed for carrying
off the refuse, and the passages to the refuse-house have a good
incline, this house can be built quite near the slaughterhouse ;
but if the refuse is carried off in barrows, and there is little
slope, the manure-house must be further removed from it. The
possibility of an enlargement of the halls must be taken into con-
sideration when laying out the plan. The waggons for carrying
away the manure should be kept under the manure-house.
The horse slaughterhouse and the sanitary slaughterhouse, with
their stables, lie quite apart, but they can be combined (see
Chapter VII.
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MANURE-HOUSE AND THE REMOVAL OF MANURE.

The planning out of the premises for cleaning the intestines of
the animals, and for the manure-house, presents some difficulties.
These buildings must be so arranged that if possible :

1. ‘They can be reached from each of the slaughterhouses with-
out the workmen having to go into the open air, as the
work they are engaged upon is very heating ; at the same
time the vapours from the cleaning-house must not get
into the slaughter-halls ;

2. The waggon loaded with refuse must be easily pushed into
the manure-house ;

3. Or that the manure can be carted away without being first
emptied into a pit.

These requirements are met by the laying out of the manure-
house and offal dressing-room, as shown in the plan (fig. 1),
where a little passage connects them with the slaughter-hall. We
shall return later to the discussion of the situation of these rooms,
and will now consider the different modes of removing the refuse.
(For the best methods of collecting the manure, its value, and the
prices obtainable for it, see Chapter VIII.)

The methods of getting rid of the manure and refuse are :

1. DBy having a regular place of deposit for it.

2. Curr}-in;-: it away subsequently.

The former can either be common open pits or covered spaces.

The common open manure-pits, which are mostly situated behind
the manure-house, consist of cemented, water-tight receptacles, into
which are put all refuse, running blood, parts of skins, the waste
contents of the intestines, etc., and are only emptied when they will
not hold any more. As hardly any attention is paid to the
influences of wind and weather, the ingredients these pits contain
soon putrify, poison the air, and become the breeding ground for
countless microbes.

These open manure-pits should only be used in slaughterhouses
as receplacles for stable-manure.

IFrom the sanitary point of view the covered manure-pits are more
desirable on account of the convenience of emptying ; they can be built
¢ither below the manure-house, in the form of a cellar, or at one
side of it. They have all the advantages of an open pit, and they
keep the manure covered as well, protect it from the influences of
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the weather, limit the vapours arising, and, if well closed in,
can be made almost uninjurious by mixing the contents with
peat-straw, thus preventing the flowing out of the collected water
while the removal of the solids is being effected.

The immediate carting away of the manure is another method
which, in spite of its great advantages, has some drawbacks which
must not be overlooked. The best arrangement is to have water-
tight receptacles fitted with wheels and run in under the manure-
house to receive the refuse, to be shot into them direct through
a funnel, and taken away as soon as they are filled. In small
establishments large casks suffice for this purpose, which can be
hoisted on a cart and taken away. DBut there are special
waggons constructed for the purpose by several firms.
These consist of tanks made of strong sheet iron, with an opening
at the top for receiving the contents, over which a cover can be
slid when it i1s filled, and a tightly fastening trap-door at the
back for emptying purposes. This waggon has the disadvantage
that in winter the contents freeze, and cannot be emptied out,
while at the same time there is a danger of the tank bursting. It
15 in the warmer seasons of the year that a quick removal of the
manure is most desirable, while in winter it is quite unlikely that
it will be left standing long exposed to the frost before being
covered in and carted away.

Some consider the waggon system to be very tedious, and
that a waste of time occurs in taking away the manure, as the man
must always be there ready with his horse to carry it away. But
if there are two or three carts this objection is overcome.

The usual box waggons made of galvanised iron, and provided
with a cover, such as are used in the country for the removal of
manure, suflice for the purpose, if there is a reservoir for dirty water
with a pump ftted up alongside of the manure-house. As the
slaughterhouse manure is only inoffensive as long as it is left
along, it is recommended that it should be emptied at once into the
waggons ; by this means, too, loading for carting off 1s saved.

Care must be taken that the place where these waggons stand is
thoroughly cleaned and disinfected, and that the sewage which
may flow out is carried off. In the slaughterhouse of Stelp the
following arrangements have been adopted.

The manure waggon stands under the manure-house, in a space
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with thick walls on three sides. The fourth side forms the entrance,
and is closed in by means of two corrugated iron doors hung
on two pulleys. The manure is shot from above into the
wageons through a funnel-like opening in the arched cover of the
waggon. The floor of this waggon building is cemented, and has
sunk tracks for the waggons; it is provided with a slope down to
the gutter, at the back, which discharges into a drain. There are
also taps for hot and cold water, to which a hose can be fitted, so
that the building and waggons can be thoroughly cleansed. In
winter, too, the waggons can remain standing there without the
manure freezing, unless it is very cold; in the latter case the
bullding can be used as a manure-heap, and can easily be cleaned
when the weather becomes milder.

In large slaughterhouses the manure can be removed by means
of the railway waggons. This was first put into practice at
Leipzig, and was adopted later on by other slaughterhouses.
The manure is either dropped into special waggons standing
hall under the manure-house, or else it is first put into
small tip waggons. the contents of which are then shot into
the larger waggons. The Hamburg slaughterhouse possesses
ten such special waggons.

In many small slaughterhouses little carts (like that shown in
fig. 11) are used to empty the manure-house. ‘Their contents
are transferred to a waggon stand-
ing at a platform outside the
building. ‘T'his method is only
suitable for a small daily killing,
while the continual emptyving of
the new refuse amongst the older
waste material creates a bad
smell, which is sure to have an

injurious effect.

The most convenient method, and one that answers every
requirement, is that adopted in the small slaughterhouses, planned
as in figs. 2 and 57, where a passage leading into the slaughter-
houses i1s arranged between the manure-house and the skin and
offal cleansing house, along which the refuse waggons are run
into the manure-house. At the upper end of the latter, about
eighteen inches from the footpath, there is an opening about three

i
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feet broad, which opens over a two-wheeled manure waggon
pushed underneath at the back of the building. The top
of the box of this waggon is four feet above the ground, and it runs
down a small passage sloping towards the building, from which it
can be easily driven away. If the large tip waggons are used, the
manure-house must be higher, and the connecting-passage made
with a gentle slope, while the slope for the waggons must have a
steep incline.

Fig. 12 Fig. 13.

The manure-house and the intestine-house, between which lies
the passage, should be about five feet higher than the floor of the
slaughterhouse, and communicate with the latter by a staircase.

G
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This high situation will lessen the chance of the odours from
the manure-house penetrating into the slaughterhouse; there is
also this advantage, that the waggons will be more easily moved
away, as the slope will be just half the height, and, consequently,
half the length. As the staircase prevents the offal waggons being
run along, and a slope would be too steep here, the following
arrangement has been adopted (see figs. 12 and 13). A waggon is
formed with a movable table, which has a rim round the top, and
small wheels at the bottom, so that it can be pushed under the
animal, and when filled it is run into the middle of the hall, where
there is a travelling pulley hoist, the four sling chains of which are
fastened to the corresponding number of lifting rings on the table.
The table is then raised and pushed into the manure-house as far as
the discharge opening, where it is released from the chains and
rests on the small wheels. The refuse can now be turned out, and
the hoist be run back into the hall on an inclined track, and be used
for the next offal waggon.

GENERAL FITTINGS OF THE INDIVIDUAL ROOMS.

The roof of the slaughter-halls usually projects three to six feet
(in some places eight feet) over the outside walls, so as to provide
a protection to the waggons while loading or unloading, and to
prevent the sun’s rays striking directly into the interior of the hall.
The roof is best laid with flat tiles, supported on rafters, lathed
and plastered on the under side.

Fentilution.—The slaughter-hall should have high windows with
swing sashes. For instance, the window, or a part of it, may be
made to move on a pivot by means of a winch or other arrange-
ment.  Smaller windows are required if large ventilation
openings are provided in the outside walls below the windows.

In choosing effective ventilation arrangements for large rooms, it
was formerly the custom, and, indeed, still is, for the handiest and
apparently safest means to be adopted, so as to obtain the largest
possible outlet openings. Thus cupolas, fitted with louvres, have
been popular for a long time, but have lost favour in some places
because it was found that in hot summer days, when there was no
wind, the ventilation was imperfect, while on windy days there
were draughts, It is of the greatest importance that the foul air of
the halls should escape in every sort of weather, and consequently

some have resorted to air shafts and cowls. The best arrangement,

i
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however, is to use an open type of fan, so that absolutely
positive ventilation may be obtained.

In order to prevent the sunbeams falling directly on the meat 1t 1s
necessary to fit up either canvas shades or wooden blinds outside,
or to have curtains or screens inside the windows, unless the panes
are made of rough, obscure, or ribbed glass.

‘I'he doors, the number of which should be limited as far as
possible, should be made to slide, and are best when constructed of
corrugated iron. For the purposes of ventilation the lower part of
these doors should be made of wirework gratings.

Hinged doors waste too much space, and as the refuse waggons
are broader than one wing can be conveniently made, both wings
must be opened for them to pass through, and to have to unbolt
and bolt these continually is objectionable.

Interior Facings of the Walls.
light and the walls easily cleaned they may either be rendered,
six to nine feet high, with cement, painted with light oil paint
or with enamel, or else lined with glazed tiles or bneks.
(The latest orders issued by the Minister of ‘I'rade forbid the
painting of the slaughterhouse walls with red.) The wood
fittings must be painted with an inodorous material, as the smell

So that the bhalls may be

from ordinary paint is often communicated to the meat hanging in
the room. In Bischofsburg the slaughterhouse had to be closed
on this account immediately after it was opened (see chapter on
Refrigeration). Ordinary oil paint is not a success as a rule, and it
does not last long. Enamel paints are preferable; they are very
smooth and last a good time. If they are used on an old wall they
do very well, especially if laid on good el cement or plaster, and
in rooms where the walls do not require to be cleaned daily with
boiling water. The best, but the dearest, lining is glazed bricks
or tiles, and they must be set with close joints, so that there are no
crevices for fragments of dirt to lodge in.

Imitation marble 1s a good wall-covering, and is easily cleaned
and disinfected. It wears well, and is sold in slabs three to six
feet s-quare. in vellow and light red shades.

The walls above the glazed dado should be either whitewashed
or distempered in hight colours, but the ceiling should be painted
with oil colour.

Cupboards formed of slabs of stone, wood, or iron are often built
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into or out from the walls—mostly underneath the windows,
and that these may be looked after and ventilated they are
usually furnished with doors of finely-meshed wirework. In these
are kept various utensils for slaughter, and also small pieces of
valuable offal, These cupboards must be kept very clean, else they
will develop odours that will be communicated to the entire b ilding.

In the Hamburg slaughterhouse there are wirework cupboards
richt round the buildings. These are let out to the butchers—the
larwer for gd. a week or 3os. a year, and the smaller for 6d. a week
or £1 per year.

Flooring, —The floors can be lawd either with asphalt, mosaic,
cement with diagonal flutings, fireclay flags, slabs of cement,
granite, or with special bricks or tiles.

Polished red Weser or Sollingen sandstone flags are very suitable.
They are very much used in Middle Germany, and are comparatively
cheap. The joints should be filled up with asphalt. Where slabs,
mosaic, granitoid, or cement are used, a hard material in the form of
a slab must be let into those places where the cattle will be sphit up,
as pieces may easily be knocked out of the floor by the rebounding
hatchet. (Oak boards about 3in. thick, about 15in. wide, and sft, to
6ft, long, can also be laid down, and they can be used as a
cutting-up block.) In every case the material used must be water-
tight and not too smooth, lest the animals slip on it in winter ;
therefore cement floors should be roughly laid with wooden trowels,
while cemented walls must be carefully and smoothly plastered with
iron trowels.

Above all things, care must be taken to see that the floor has a
sufficient slope, and that there is ample channelling. The latter
should be laid down along the halls, and the floor should slope
towards them. Channels on both sides of the centre passage are to
be aveided if possible. The centre passage should be the highest
part and alwayvs dry and clean, and in cleaning the floor the dirt can
be washed down from it to the lowest part at the sides. The running
of the offal and blood-waggons over the gutiers will thus be avoided,
while waggons and gutters are in less danger of being damaged. If
it is impossible to avoid having the channels in the centre of the
hall, they should be as flat as possible, and only about 2}in. deep at
the lowest point.

The waste water, after passing along the channels to the gullies,
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which retain all the solid matter, 1s led into the main drain of
the slaughterhouse, from whence it flows either into the
clarifying-house or leads directly into a sewer, as will be described

in Chapter VIIL

Water Supply, ete.—In towns with water supply mains there
will be, of course, a connection to the slanghterhouse, at least
for water for drinking and cooking purposes; if there happens
to be a well on the premises from which water for other
purposes may be drawn, but which is not suitable for
haman consumption, it may be so used. In the latter case,
or when there is no system of water mains laid in the town,
the water is pumped into an elevated tank, and led from it to
all the different buildings. In large establishments a water tower is
erected for this purpose, on the ground floor of which a local
“ Freibank™ may very conveniently be situated (see fig. 10), while
in the upper part a large clock may be placed. This tower is very
often part of the management buildings, or over the entrance to
slaughterhouses. If the owners of small slaughterhouses do not
wish to erect a special water tower, the tank can be built over the
engine room or the cooling room (see hg. 2). A hot water cistern,
heated by means of a steam coil, is not necessary where a
circulation arrangement can be used. Cold water can be
turned on and allowed to run through the latter, and on its
leaving the apparatus it will be of the desired temperature. That is
not always the case with hot water cisterns, as the temperature of
the water they contain varies, because as water is used cold water
rushes in and cannot be warmed as quickly as required by means of
the coil. Water can also be quickly heated by a direct steam
pipe.

Wall pumps are to be recommended for small slaughterhouses.
They work excellently, and they make the use of a large steam

* i Freitbank."=This 18 an instlistion attached 1o many German abattolrs in whilch cooked
meat is s0ld.  This meat is cooked under the supervision of the abattoir authorities, and consists
of meat which is suspected of being unsound. Muoch atiention has been given 1o the subject of
meat inspection in Germany, and the best authorities have arrived at the conclusion that meat
which is only doubiful may be sold if cooked ai a sofficiently high temperature to kill the SpoTes
of germs. As no guarantee conld be given of this being done in the pr vate houses of the people—
especially the poor people—the authorities of abattoirs do the cooking themselves, There are
two well-known cooking apparatus used for this purpose invented by D, Kohrbeck and Dr.
Harimann respectively, and a full description of these will be found in the appendiz. A= the
abattoir authorities cook suspected meat, o also they sell it, and the place of zale is termed
the “ Freibank."—Eps,
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engine unnecessary in winter. Pulsometers are also well suited for
this purpose. .

An underground water main has many drawbacks, particularly the
possibility of freezing up. This is principally because the pipes are
not laid deep enough, or are so laid that the deepest pipes cannot be
got at. This can be prevented if the pipes under the halls can be
reached by manholes outside, and secondly if the taps are not fixed
up against the walls, but in different places all over the halls, and,
if possible, if hydrants are put up at both sides of the centre passage
(fig. 30) attached to the columns. A sufficient number of taps
should be provided with hose fittings, and it is advisable to have
enamelled drinking cups attached to a chain, and fixed to one or two
of the cold water taps. If these taps must be near the wall, 1t
should be arranged that they are fixed several inches from it, and
are accessible from every side. It is absolutely necessary that there
should be several sliding sluice valves in the water main—at least
one in each building

and that these are provided with drain cocks,
so that the whole water service can be drained off in winter. A
plentiful water supply must be arranged for in every room, including
the stable, hanging room, lavatory, etc.

In the heating of the various halls where heating may be deemed
necessary, waste steam may be utilised and the heat distributed
through gilled pipes, but these must be fixed at a sufficient height
above the floor both in the slaughterhouse and anywhere else where
the pipes max be damaged by the continual cleansing with water that
goes on. In all rooms, however, where this cleansing is not needed
and a regular heat must be kept up, a radiator is recommended.

It would be a good thing when planning a new slaughterhouse,
to take into consideration the possibility of it being fitted with heating
pipes at some future period.

Lighting.—There is only one kind of lighting absolutely
faultless for a slaughterhouse, and that is by electricity,
especially if there is a cold store. It would be difficult to
replace it, too, for inspection purposes. (In Chapter XIL.,
this question is fully gone into.) Gas develops vapours and
has the drawback that if it has to be left burning, turned low, all day
in some parts of the building, it must either be turned on all
over one room and a considerable amount of gas wasted, or if only
some of the burners are lighted by the turning on of separate taps,
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these burners are soon unfit for use by being lighted from the top.
Of course a town in possession of gasworks will be unwilling to
forego the not inconsiderable income from the slaughterhouse
lighting, but will rather, in most cases, especially if the institution is
a small one, fit it up with gas; but if there i1s no gas in the place,
electric light should certainly be chosen. It will be secen from the
following calculations that it is not dear, especially if its special
advantages are taken into consideration. A well-known firm of
electrical engineers have made the following estimate : For towns
of from 20,000 to 30,000 inhabitants (fig. g) the electric light required
in the building would be a hundred incandescent lights of 16 c.p.,
and eight arc light lamps of six ampéres. The incandescent lamps
would be for the lighting of the inner portions of the building ; five
arc lights would be for the slaughter-hall and three for the yards.
The cost of this installation, including engine and dynamo, would
be about £ s00.

As a steam engine is required in larger establishments in any
case, then increased size of engine would cost less than a separate
engine—about £10o less may be reckoned on.

For the slaughterhouse of a small town (fig. 1), seventy incan-
descent lights of about 16 c.p., and four arc lights of four ampéres,
will be fully sufficient. The cost of this would be about £4co,
including a steam engine. This light would suffice for a larger
establishment.

If accumulators are provided, the inspecting medical officer can
use this source of electric energy for the charging of a small port-
able electric lamp. These lamps not only give an admirable light,
but are easily carried.

According to an estimate of one firm, the gas lighting of a
slaughterhouse, as in fig, 1, requires thirty lights (hanging and
wall lamps), those for the larger rooms being double-armed, and
those for the residences of the officials being incandescent. Street
lamps and posts can be fixed up in the grounds, and portable lamps
are provided for the stalls.

The slaughterhouse in Schénsee, West Prussia (fig. 6), is now
fitted with acetylene gas from the public supply station in the town.
According to a communication of the * Allgemeinen Carbid und
Acetylen Gesellschaft-Berlin,” the cost of the slaughterhouse alone
would be from £47 10s. to £100, according to the number of jets
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desired (25-100). To this would have to be added the cost of the
meter and the pipes, which would depend on circumstances.

Before we discuss the outfit of the various rooms, such utensils
will be mentioned as are used in all the rooms, and then those required
only in the slaughterhouse proper. These are pails (best of wood,
although those of enamelled or galvanised iron are used), brooms, and
iron shovels. For the slaughterhouse proper, galvanised or enamelled
iron pans for catching and holding the blood (small galvanised
pails sometimes take the place of the former), and blood or refuse
wageons ar¢ employed. These waggons, when made with a cover,
serve for the reception of organs that are rejected. In the closely-
fitting cover there is a revolving shutter which prevents the taking
out of any of the refuse thrown in (fig. 14).

The spokes of the wheels
of these, and also of
the entrall waggons, are
now made in two parts, so
a5 to act as :ipring.ﬁ, It
= needs further experience to

judge whether wooden wheels
" would be more practical for
slaughterhouses.

The utensils made of wood
should be branded with the slaughterhouse stamp.

Other necessary utensils, hke knives, saws, cleavers, ete., should
not be supplied for general use, as the misuse and the loss of such
articles are too great, and the workmen ought to supply their own
tools.

OUTFIT OF THE VARIOUS ROOMS,

In small establishments (fig. 2) the slaughterhouse for large
beasts should occupy a quarter of the entire slaughter-hall, in
medium-sized buildings one entire side of the hall (fig. 10), but in
large places (fig. 19, Barmen) a special hall should be set apart.
In all cases there should be rings fixed into the floor
for holding down the animals’ heads when they are being
slaughtered. These rings, which should be ten feet apart, can be
so fixed that the ring is on the surface of the floor (see fig 13), or
countersunk in the floor (as in hg. 16). DBoth methods have their

advantages and disadvantages.
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After stunning the animal—the apparatus necessary for which is
exhaustively treated in the appendix to this chapter—the next
process is drawing the blood. Then the animal has to be
skinned, and for this purpose is either pushed c¢n to a movable
stand made of wood (fig. Hard Sandstone or Granile
17, page go), or laid on . i
the floor in hollows formed
like an animal's back, and
made of granite, which dis-
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is raised up by means of the

crab, from which hang leg-
trees or large gambrels
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Each of these crabs requires
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about twenty feet of floor Fig. 15
space, so that by multi-
plying by the number of crabs the size of the space requisite
for the large beasts will be ascertained (without counting the
passage ways).

The old-fashioned crab served the purpose in earlier years,
—~ but it required too much
{: ) exertion. A much better

: fﬁfxfﬁfjﬁf/%/fﬁ/{%’/ type is now used, which

is easily operated, es-

Fig. 16,
pecially in the newest
form with * twin drums,” specially suitable for wire cable. According
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to the layving out of the halls and the division of the room, the
trees hanging from the lifting ropes can be brought to a right angle,
either diagonal or parallel to the middle passage. Fig. 18 shows
such a crab, the gambrel of which hangs at right angles to the
middle passage. The special advantage of these gambrels is that
they catch the sides of beef automatically, which is not the case
© with the ordinary round pieces of wood, or “leg-trees.”” Instead of
the hemp ropes, formerly used, wire ropes find more favour, and are
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Fig. 18,

the cheapest in the end, because they are by far the most durable.
A calculation as to the number of crabs required can be made thus:
Every town of five thousand inhabitants will require four, and every
additional three thousand will require one more. (This refers only
to the fixed crab, Another kind will be described later.) DBy use of
the travelling hook, to be discussed below, half the number of crabs
would suffice. Each apparatus is usually numbered.

There are also many movable crabs in use, by means of which
the meat may be conveyed to the opposite side of the building.




PUBLIC ABATTOIRS AND CATTLE MARKETS. 91

In smaller establishments there is sometimes very little room for
these fittings, many of which, too, are not easily worked. The
single crab can be replaced by no other. Its great advantage is
its automatic gambrels, by which the two sides of the beast are
drawn away from each other as they are hewn asunder—an advant-
age not possessed by the movable crabs. By the latter the animal
can be conveyed to the other side of the hall after killing, and left
there if desired.

Out of these movable crabs there has been developed the travelling
hook, to be found in almost all new slaughterhouses, which offers
the following very important advantages to public slaughterhouses :

(@) As the killing of large animals must always be done at the
same time —that is, in one day—there must therefore be as
many fixed crabs as there are animals killed, unless there are
travelling arrangements, when each crab can be used five or
six times in the ordinary killing time.

(&) If, then, these crabs can be used five or six times daily the
slaughter-halls will be so much the more productive, or they
will only, as is evident, require to be one-fifth tc one-sixth
as large as formerly.

(c), With the smaller size of halls the possible reduction in the
cost of building is considerable.

(ef) It 15 exceedingly convenient for the butchers not to have to
carry the quarters of beef to the cold stores themselves, and
it is also more advantageous for inspection purposes to keep
the meat always in view, while the stealing of halves is more
difficult than that of quarters, and the losses of drying are
much less.

The advantages of such transport arrangements, then, are so
great that they have been fitted up in older slaughterhouses, and
should be fitted up everywhere when possible.

The oldest forms of this arrangement are so constructed that the
halves of the oxen, hanging on wooden trees on overhead travelling
hoists, can be conveyed to the other side of the slaughterhouse, and
there lowered on to a pair of rails which run down the length of the
slaughterhouse below the travelling hoist rails. On the rails there
are specially shaped wheeled hooks with an arrangement for carrying
the wooden tree with the side of beef suspended from it. By means
of a forked rod this wheel hook is pushed under the tree, so that the
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latter, when let down, falls on to the hook, and the side of beef can
then be pushed into the cold room.

The following carrying arrange ment has been fitted up in several
towns : It consists of two levers fixed on one shaft and with a
torked end, which slopes downward and picks up the tree, which
rests on a pair of bearers. The levers are raised together and lift
the tree from the trestles to a convenient position for carrying
away.

The trestles lie at right angles to the course of the waggon rails,

Fig. 11,

and the waggon 18 pushed under their ends, the tree resting thereon ;
the forks are then lowered by operating a chain drum so that one of
the prongs lies right under the uppermost edge of the trestle. Then
the tree with the slaughtered animal hanging to it is pushed on to
the end of the trestle until it lies inside the fork. The forks are now
brought into an upright position. In the cooling room trestles are
fitted up in the same manner as for the slaughterhouse, and the trees
with the slaughtered animals hanging to them are laid thereon by
again lowering the fork. This arrangement cannot, however, be

considered very simple or handy.
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The latest method of overhead transport is a considerable improve-
ment on that previously emploved, and in common with the old
travelling gear permits of the animal being removed immediately it
‘= killed : it is not raised as high as where single hoists are used
because the carcase can be moved from the slaughtering place. 'The
advantages of the movable hoist and single hoist are combined in
the new methad, the trees are more tightly grasped at both ends, and

the troublesome lever arms are not used. It consists of a small iron

Fig. zo0.

boeie with four wheels and two buffers, below which there hangs a
double hook for picking up the tree on which the meat hangs. This
bogie runs on the flange of a T girder as shown in fg.] 20.
It works as follows: After the hooks of the tree are inserted into
the sinews of the hough of the hall skinned animal, the hooks of the
hoist are let down far enough for the tree to rest in them, when the
whole can be used as a stationary hoist (see fig. 21). If the
carcase i1s to be raised on to the transport arrancement, the hoist
raises it hich enough for the hooks on the bogie to catch hold of
the eyes in the middle of the tree, a forked rod being used to effect the

transfer. ‘Then the hoist hooks are slightly lowered, and the carcase
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hanging from the bogie can be pushed along in any direction, as very
simple switches can be arranced where required.  The tracks from
the stationary hoist all run into the main line leading to the cold store.
[f the hoists are ranced down two sides of the hall, it is advisable to
lay a second line of track running parallel with the hrst. If the
wiidth of the slaughterhouse will allow it, two hoists can be fixed
up one behind the other with a shunting track. When there is a
oreat press of business all the hoists can be used, and afterwards

only those next the wall, while those in front serve as hanging hoists.

The same kind of hoists are provided in the freezing chambers,
where the meat 1s deposited by similar arrangements.

Quartering is effected in the simplest and most convenient
fashion if the halves are again hoisted, and the trees cannot tilt,
as was possible 1in the old running crab svstem, as the tree
15 held fast by two hooks.

It mayv also be mentioned here that the tree hooks can be
made to revolve, so that the halves of the carcase may be turned
with the narrow sides to each other, to save space in the cooling

and cold ropoms.

-
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The extremely moderate cost of this arrangement compared with
its ereat advantages recommends it even for small establishments.

The transport arrangement invented by Alexander Hiiber, of
Cologne, i1s very similar to the above, but differs from it in the con-
struction of the bogie track and switches. The rails are formed by
two angle bars with a space between, through which hangs the hook
for carrying the load. At the outer ends of the axle there are two
larger wheels to act as a guide. As the waggon has only one axle
it can run round the smallest curve, and when running over
crossings one of the guide wheels is lifted as the bogie 1s pushed
along, and when entering a branch at a crossing the bogie must be
turned round by hand in the desired direction.

The hanging up and taking down of the sides of beef are managed
in exactly the same manner as with the former construction.

The bogies of both travelling arrangements are also suitable for
carrying pork by the use of one longer and simpler hook, with a
projection behind for the purpose of fixing the point of the hook
between the sinews of the hind legs.

The following three transport arrangements differ from those
described above in that sides of beef are not carried by trees but by
Fooks fxed to the bogies, whereby only as many trees are necessary
as there are hoists, and consequently the trees are not conveyed as
dead weight into the cold room.

In the killing and transport apparatus constructed by Kaiser and
Co. (fig. 22), the tree consists of a bar, which forms two inclined
planes, meeting at the middle, on which are two little movable
hooks. The hooks are held firmly at the end of the bar by two
easily loosened lever catches. The animal, when killed, is hung on
the hooks to be split down. After it is split in two the tree is
raised higher, so that the ends of the levers knock the disengaging
gear, by which the catches are freed. The movable hooks now run
down both the inclined planes towards the middle of the tree,
whereupon the bogie is pushed forward and picks up the sides.
The track consists of I—iron, and the switches are bent out of one
picce.

Another arrangement provides the tree-hooks with a shank and
head projecting above the tree, so that the bogie can lift the hooks
from the tree by means of a horizontal fork, which opens parallel to
the roller track.
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The only inconvenience of this mechanism is that each side of
beet must be separately moved away, and therefore there must be a
double supply of hooks, bogies, tracks, and hoists for taking down
the meat.

Still another system i1s shown at fig. 23, page g7, where a track
and a bogie are necded for each side of beef. The hooks of the tree

Fig. 22.

are fixed to the cross-bar, and on them hangs a double-hook with
an eve, which serves for picking up the side of beef. As soon as
the carcase is divided, it is hoisted until the eye is at the same
height as a hook which hangs from underneath a bogie running on
an I bar. Theeye is then pushed on this hook, and as the tree 1s let
down a little way, the double hook, with the side on it, disengages
itself from the tree and hangs on the bogie hook. By a vanation
of this system, as shown at fig. 24, page g8, only one track is
NECESEATY.

Weighing Appliances should be selected to suit trade require-
ments, and must be a source of profit to the slaughterhouse. In
some cases it will be convenient to use the ordinary steelyard,
although it is preferable to employ some of the special forms of
machines illustrated in figs. 25, 26, z7, =z27a, and 28,
pages gy, 1oo, and r1or. It is advisable to keep all the machine
above the floor, to prevent corrosion and damage. It is also
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advisable to fix blackboards in convenient positions for reckoning
upon, so as to prevent.scribbling on the walls-and pillars.

In many slaughterhouses, particularly in the larger, there is a
I_r:h special tax levied for the weighing of meat,
@1 hides, etc., when an official weighing ticket
W| is issued, and either a uniform price is
@C charged for all kinds of articles weighed, or
ll different rates for every variety of animal, etc.
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Waggons,—After the oxen are completely skinned and hoisted up,

offal waggons are pushed underneath them, which serve for the
reception of the intestines to be con-
veyed to the manure.house.

IFor hanging up the inner organs,
etc., hooks are fixed on the walls,
and also on the pillars which usually
run down both sides of the middle
passage. They are fixed on the pillars
in the form of hoops (fig. 29), either
with double bands or with arms,
which are fitted with hooks. A certain
number of hooks should be marked as
belonging to each hoist.

The Slaughierhouse for Small
Animals occupies a quarter of the

common slaughter-hall in small in-

stitutions (fig. 2), while one side of

the common slaughterhouse is used

Fig. a6

for large and small beasts in medium-
sized establishments, but a separate hall is reserved in large
places (fig. 30, Leipzig.) TFig. 3t shows the end views of
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DOUGLAS'S ABATTOIR

WEIGHING MAGHINE.

(As uged in the United Kingdom.)

Fig. 27.

DOUGLAS'S PIG AND SMALL AMIMAL WEIGHING MACHINE

(As used in the United Kingdom.)
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the small beasts’, pigs’, and large cattle slaughterhouses.)
In slaughterhouses for small animals there are only trestles
(killing blocks) and frames of hooks for hanging up the meat.

The most popular of the former are illustrated in fig. 32,

page 1oy, These are made of oak or ash, and well coated with
varnish,  Oak is not so suitable as ash. A piece must be cut out
for the neck, as is shown in the illustration. Little trestles pro-

vided with wheels and a handle are much used in some of the
slaughterhouses.
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At Prague, the sheep while being bled are laid on blocks built
into the wall and slanting to the front, where there are grooved
gutters for carrying off the blood, so that the hall is kept clean, and
very little blood i1s lost (hg. 33, page 104). When the animal is
skinned it is hung on hooks, and afterwards the interior is taken
out. The length of the hook frames, as mentioned in the descrip-
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Fig. zo0.



PUBLIC ABATTOIRS AND CATTLE MARKETS. 103

tion of the pig slaughterhouse, if killing takes place daily, must be
twenty feet for every five thousand inhabitants. The two bars of
the frame must be at least twenty inches apart, so that the animal
can be worked at from the back. The frames should be about four

and a half vards from each other, while the hooks ought to be one
- =
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|
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Fig.
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foot apart, and about 6ft. 6in. above the floor.

For each animal
killed there should be a working space of three square yards.

In small slaughterhouses, where small beasts and pigs are killed
in one room,

Young cattle may be raised on to the hooks:

arrangements are made whereby heavy

calves and

of course in large

slaughterhouses, where there is a special hall for this work, lifting

appliances are always provided.

Where small beasts and oxen are

killed in one hall (see fiz. 10, page 771, a short tree for young beasts

can be hung to the middle eye of the large hoist tree.

fu

Especial care is required in laying out

and htting up a slaughter-room for pigs,*

whether

it occupies the

third

and fourth

division of the common slaughterhouse, or

- L__is in a special hall, as is the case in all

_the

larger slaughterhouses.

Fig. 34 shows

the splendidly appointed slaughterhouse for

pigs in Barmen.

The pigs are usually driven directly from their adjoining sties

into the slaughter-hall.
where a direct connection between pigsty and slaughterhouse is not

In larger institutions—especially in those

practicable or does not appear judicious, or where a cattle-yard with
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stalls adjoins the slaughterhouse—special resting places have been

built on the outside of the hall.

These are mostly roofed, and

serve as a shelter for the animals (fig. 35, page 105, plan; fig.
36, side elevation of the pig slaughterhouse in
and are connected with the sties by narrow tracks (see also the
chapter on Cattle-yards), while some doors give access from the

waiting sheds to the hall.

Magdeburg),

The sticking-pens, which in fig. 2 are

* S NOLE page 107,
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Fig. 34.

placed in the scalding-room, are surrounded with a low
grating made of bars of iron or corrugated iron (fig. 34 on the left
side, and fig. 35), and have a very inclined floor for draining off
the blood. The door leading from those pens into the hall is
counterbalanced and arranged to lift.

In Gotha the arrangements are not so satisfactory, as the
sticking-pen is close by the sties, and the slaughter-hall is divided
from these two places by a wide road, so that the pigs have to be
conveved across to the hall afrer being stuck.
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In Riesa there is a weighing-machine in the pigsties just at the
door of the sticking-pen, through which all the animals must pass.

In the floor, or in the walls about 20in. above the floor, little
rings are provided for binding the pigs. There are also hooks on
the walls for the tools. After
the blood-drawing is com-
pleted, which 1s best done on
the floor,” the carcase i1s con-
veved to the scalding-vat.
This can either be done by

Tr B Frs

f_] a8 4 |L_H_-, o means of a crane or a
Fig. 36. travelling hook. The swing

cranes shown in figs. 34 and
37 are preferred to the wall cranes, but they take up a great deal of
space. By the use of a travelling pulley (fig. 34 to the right)no
special appliance for handling the pigs is required, especially if the
track bars in the larger slaughter-room are led to the sticking-pen
and over the vat. In larger institutions, where the slaughter-hall for
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Ihh is g -;:-mrn} o the r.r;-lnmnﬂ. of the bacon curers of Europe, who invariably suck the pig
when it I8 suspended by the hind feet (o an overhead track bar.—Eps,
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pigs consists of three portions, one side being the sticking-room,
the middle the scalding-room, and the third the offal-house, such
an arrangement is strongly recommended.

To make it possible to take the animals out of the vat without
any hoisting appliance, there are in some establishments rotatory
wooden cylinders, about 3ft. long, put at the end of the vat, over
which the animals can be drawn away.* (See appendix for other
methods of killing.)

Instead of having only one hook at the end of the crane chain,
there are often several (two to four), which are fastened into the
lower jaw of the animal.

A ventilated scalding-tulb has been introduced into nearly all the
new slaughterhouses. For in winter the steam from the scalding-
vat condenses by contact with the cold air, and becomes so heavy
that it cannot be drawn upwards into the lighter air above, but
settles in the lower portion of the room, and cannot be removed by
ordinary ventilation.

The operations at the scalding-vats, where several people with
sharp scrapers and knives are busily engaged, are thus rendered
much more difficult, and it even becomes dangerous to work there.
So that the formation of steam cannot occur, an inlet cowl is fixed
outside the building with a pipe which discharges into the space
below the scalding-vat. From here the air, warmed to about 10 .,°F.,
goes towards the slot openings all round the tub, and escapes by
these. The cold air drives warmer air upwards ; but as it surrounds
the whole of the vapour rising from the tub like a protecting wall,
the latter i1s led up along with it before it has the opportunity of
coming in direct contact with the air. To make this arrangement

effective, there must be a hood over the vat, with an outlet pipe and

* This description of the method of slaughtering hogs in Germany s altogether contrary
to the best practice In the Unlted Kingdem. The method followed here is as follows: The
plgs are driven one by one into an outer pen teemed the ™ catching pen,” and there are canght
up by means of a chain forming a running noose, and which is portion of the repe or chain of
a power iriction hoist.  This running noose is slipped over one of the hind legs of the pig. the
friction hoist is put in motlon, and the pig is instantly holsted on w0 the sticking bar, where it is
at once despatched by inserting a knife quickly in the direction of the heart and severing the
main artery or aorta. When this is accomplished the pig is pushed along a confined spacs
termed the * bleeding passage,” and is allowed to hang there until all the blood has run our,
It is then pushed on 1o a table at the end of the scalding-tank and the leg chains are removed,
The pig is then thrust into the scalding-tank and kept there in water from 140° to 180 Fahr.
according to the size of the pigs, untll the hair comes: eacily away in the hand. The scalding
tank is fitcred with a lever attachment and cradle, into which the pigs are pushed when sufficiently
scalded, and tilted on to the “scattling table.” where they are seraped clean. For bacon

purposes they are singed in a vertical singeing furnace afier this, but such an operation wounld
only be carried out in a bacon factory, not in a public abattoir.
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cowl above the roof, and there must be special heating coils in the
lower part of the vat.

The greatest cleanliness must be observed, so that the dirty water
which runs over the edge of the tub is drained off the floor, and does
not penetrate into the heating space below. Likewise, arrange-
ments must be made so that the people working at the tub are in
no wise injured by the hot air proceeding from it.

In summer the ventilatine shaft serves to cool and ventilate
the whole room, and water-pipes are fixed in its inner surfaces
at different heights, or the circulating air can be cooled by allowing
water to run down the walls of the air well. This cold air falls
downwards, because of its heaviness, into openings in the wall of
the room, while the foul hot air 18 borne upwards through the shafts
by means of the ventilating cowls,

The distance from the top of the vat to the lower edge of the hood
1s usually about five feet, and there are two openings, so that the
¢nd of the crane jib can enter the casing.

To accelerate the movement of the steam, the exhaust from
the steam engine has been utilised to warm the air, which
streams out into the hall from several openings, over the floor,
and disappears with the steam through the ventilators. This
method of carrving away the vapour is most efficacious.

Oblong vats are more commonly preferred than the round type,
and they are made to take as many as six pigs at once. As seven
or eight minutes are required to scald each pig, forty-eight may thus
be scalded in an hour. All scalding-vats must have the bottom
sloping to the middle, and be ftted with gully and grid for carrying
off the foul scalding water.

The water for scalding can either be brought to the necessary
temperature of 145° —150°F. by direct steam heating, or the warm
water is made to rush in by means of the * counter-current”
apparatus already described. To keep the water perpetually at this
temperature, it is necessary to have a small quantity of hot
water constantly running through the apparatus, which is regulated
by an overflow pipe. The workers at the vat are spared a great
deal of time by the automatic regulation of either method.

By means of the mechanism already described the
scalded animal is raised from the scalding tub to the scuttling table,
where the hair is scraped off.
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In America, where they kill pigs and make them into pork in the
shortest possible time in great numbers, pig-scraping machines have
been constructed. By means of an endless chain, the pigs hanging
on a hook are raised out of the vat after scalding and drawn through
the scraper, which is horizontal. This consists of knives arranged in
a circle, which are fastened to strong springs, and are pressed by the
latter against the animal. Some of these knives are shaped like
masons’ trowels, others are round in front, others, again, are heart-
shaped, each according to the shape of the part of the body to be
scraped. Water rushes in upon the body, out of thirty half-inch
holes, to wash away the hairs. By means of an automatic
mechanism, the cleaned animal 1s drawn out of the machine and
rolls on to a steep incline. In one minute eight pigs can thus be
cleaned. And all is beautifully done. It is impossible to damage
the meat by this process,

A machine of the same kind has been constructed by Weir and
Craig, of Chicago. This is fitted up in a strong wooden column,
about 13ft. high and 4ft. gin. in circumference. A pig is cleaned
in this machine in five or six seconds. A scraping-machine (Lowry
scraper), which occupies less room, is illustrated in the catalogues
of William Douglas & Sons, Ltd., of Putney, London ; it consists
of a ring of elastic arms, through which the pig is drawn. The
scrapers are fastened to these arms. A cross-shaped shower-bath
removes the bristles, etc.

Before the construction of these scraping-machines, round steel
brushes were in use, which turned on their axes, and the pig attached
to the chain was drawn through the brushes, which were set
narrower or wider according to the shape of the pig.

In fig. 38 there is a representation of the killing of pigs
and bacon curing in the Union stockyard of Chicago, from the
moment that the animals are brought by means of a lift to the sixth
storey of the building to be killed, and finally, after going through a
process in every storey, are ready for curing in the cellar.

In the German slaughterhouses, there are various arrangements
for scraping, such as movable scraping-tables, and if these
are used the pigs when cleaned are carried on them
to the frames, where the hooks are fixed. Then there are stationary
tables, where there are other appliances (movable hoists, etc.) for
carrying the pigs over to the hooks. These stationary scraping-
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tables should be long and supported by iron trestles, while the top
of them should be either of arched sheets of perforated galvanised
iron (hg. 39) or of strong planks of wood (fig. 34). The

upward arch causes the skin to be tightly drawn, and so expedites
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bristle-removing. The travelling hoist, which has already been
mentioned several times, the arrangement of which, and also of the
hook frames, is shown in fig. 34 (right side), consists of broad
wheeled frames which run on rails, and which agamn form rails for a
small wheeled frame. On this little frame hangs a pulley block and
tackle. the end hook of which serves for picking up the pig. Itis
possible, by means of this arrangement of pulleys, to effect
movements in all directions and to hang the animal on any hook
with perfect ease.

‘The hook frames in the slaughterhouse for pigs differ from those

in the slaughterhouse for small beasts, in that there is a second row

FJ].:. I

of small hooks behind the larger ones for hanging up the ** plucks
and fat. If there is very little available space, and the hook frames
are in consequence not only perpendicular but also parallel to the
wall, they must stand out from it far enough for the amimal to be
worked at from the back. The hooks should be 6ft. 6in. above the
around and 12in. apart. Every three of these should be numbered.
The length of the hook frames, of which 3ft. 3in. is reckoned for
ecach pig killed, should be joft. for every 5,000 inhabitants. The
hook frames should be 13ft. apart. It has been found practical to
fix up some hooks even as high as 8ft. from the ground, so that the
heads of especially large pigs do not lie on the floor. To prevent
small pieces being thrown on the floor, there should be some large
tables standing agzainst the walls ; it 1s also advisable to have some
large tubs or tanks for washing the bloody portions, and to prevent
a waste of water.

(For the various killing appliances, see appendix to this chapter.)

T e Manure-house and the Tripe-house.

The roofs of both of these
rooms should have plaster ceilings. The inner appointments of the
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manure-house are mostly very meagre, but the greatest care must
be exercised in properly covering the walls and Aoor as well as
ventilating in the place. In any case it is a great mistake to make
the manure-house a simple platform without a roof, as is often the
way in small institutions.  LEven a roof alone is not sufficient, but
the room must be perfectly protected from wind and weather.

As we have already seen in the description of the removal of the
manure, there is a choice of methods in the laying out of a manure-
house. Whether a manure-pit is attached to it or whether the
movable waggons stand underneath, there must be openings in
the floor, by which the manure falls into them. Of course these
openings must have covers, trap-doors, etc. If the two-wheeled
waggons are placed behind the manure-house, there must be a
shoot which leads to the waggon from an opening in the wall
fitted with a door. These shoots can be made of slate or
iron ; wood is not so suitable. The same arrangements are made if
the manure 15 emptied into special railway-trucks, as previously
described,

In the manure-house there should be a tub in which the entrails
are washed after being emptied of their contents. Ower these tubs
screw-nosed cocks are provided for cold and warm water. Large
washing-troughs, made of boiler-plate, should be clear of the floor or
wall, resting only on feet to avoid the collection of dirt of every kind.

In some slaughterhouses these tubs are made of moulded cement,
but they are difficult to keep clean on account of their rough surface,
and have the drawback that the water running down below flows
directly over the feet of the workmen employed. Care should be
taken that all tubs have a drain, that the draining gutter in
the floor be alongside the wall, and have a raised rim at one edge
(see fig 40, transverse section).

The real cleaning and scalding of the entrails are done in the
offal-house. This room also requires care as regards walls,
floor, and ventilation. The floor must have a very good gradient
and the walls can only be kept clean if the best material
i1s chosen as regards smoothness and durability, such as glazed
bricks or tiles. Oil-paint or porcelain-enamel is not advisable,
because the walls are so often spattered with particles of fat, and
can only be cleaned with hot water.  Further, all crevices and
corners must be avoided, otherwise particles of fat and organic

TIPS R
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matter will settle in them and become putrid at a high temperature.
The small tables and troughs against the walls (supplied with taps
for hot and cold water) should also be of a smooth material, and
either fixed absolutely close to the wall or with a wide enough space
behind them for the removal of any particles that may have stuck
fast. Glazed earthenware is frequently used for tables and troughs,
as fiz. 41, the bottoms of which must be sloped slightly to the
waste. These are, of course, very easily and thoroughly cleaned.

Opinions as to the durability of this material are much divided.
Some think that in winter the fat sticking to the skins cools so
easily when brought near the cold clay that it is almost impossible
to take it off the skins. The same may be said of the galvanised
iron tables, surrounded with a little rim about half-inch in diameter,
used for the same purpose. * Fat removing "' tables are made
with a flange all round (see fig. 40). Formerly these flanges were
of wood, but dirt, etc., soon gathered in the fissures.

Instead of each table being supplied with separate cocks for cold
and hot water, the previously mentioned mixing cocks are much used.

To prevent the running to waste of hot water, self-closing lever
cocks can be had, which must be held down by the hand while the
water is being drawn.

The walls of the tripe-house should be fitted up with one or
several rows of hooks, particularly over the table, so that the parts
cleaned will not be hung on the water-taps or the gas-brackets.

The tripe-scraping tables should be of wood with a raised edge
(about threequarters of an inch), and with an outlet at one corner. The
tops should be half covered with corrugated iron plate, on which to
scrape the paunches. Very useful and durable, and therefore
strongly recommended, are the tables shown in figs. 42 and 43.
A vessel for the reception of the scrapings should stand below the
tables beneath the oulet. I
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Ventilators should be placed over all the scalding-tubs in the
tripe-house, as well as in the pig-scalding room; great care must be
taken in having the whole room thoroughly ventilated, as each
rinsing-trough, when used, creates steam and damp.

The articles to be scalded can either be held down with common

o

forks with several prongs, or by a more convenient appliance. For
instance, there should be a pillar in the middle of the trough, with
chains, from which hang a number of perforated zinc pails, each to
hold about one and a half gallons, and by which the articles to be
scalded should be lowered into the water (see fig. 44). Common
scalding-tubs, provided with scalding-pails hung on broad hooks,
are often used (see fig. 45, page 116). The tripe-scalding boilers
are also provided with special partitions for this arrangement.
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In the tripe-house there is also a wooden block, on which the
hoofs of the scalded feet are broken up, otherwise it will be done on
the corners of the troughs or tables, which would soon be destroyed
by such treatment.

In a number of the large slaughterhouses, and in several medium-
sized establishments also, there are fittings for emptying and
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cleaning the intestines in the pig slaughterhouse itself (see fig. 54

ground plan

Fig. 43.

of the pig slaughter-hall in Magdeburg).

lsCreens

The latter
arrangement 1s, however, not
to be recommended, on account
l".l'r
connected with it.

the numerous drawbacks

To prevent the workers em-
ployed in the warm vaporous

4 air being subjected to draughts,

of corrugated iron
“should be fixed up inside the
tripe-house doors perpendicular

to the wall.

The Lairage.—The lairs, as we have seen, are erected directly

alongside of the slaughter-hall in
larger institutions are separated
These
must be amply supplied with light
The
attained by means of movable sec-
tions in the windows, and air-flues
of wood, cement, or sheet-iron in
the vaulted
supplied with cowls.

from it by a cari road.

and wventilation. latter 1is

roofs, which are all
The walls,
and more especially the floors,

must be covered with a water-
tight and easily disinfected ma-
terial, and

feeding-troughs,

so must the racks,

and partitions.
The former are best
cement and

same can be

made of
The
used tor the feeding
troughs, although these are often
made of galvanised iron.

The drain-pipes for the ox-stalls
can be of half glazed earthen-

glazed tiles.

ware pipes, about sixteen inches wide, and left open.

small establishments, but in the

Fig. 44-

These stalls

should be separated by partitions sixteen to thirty-three feet apart, so
that dry fodder can be supplied in suitable portions. The fodder
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troughs (description of which will be given in Chapter XIV. on
Cattle-yards) should have iron sides which draw up and down, so
as to prevent the throwing out of the fodder.

The water troughs must be easily filled with water by a tap for
the purpose, and should have a slight fall from the side at which the
water enters; on the opposite side there should be an outlet for the

dirty water, supplied with a cock.
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The troughs nearest the walls should have iron racks. In the
ox-stalls there should not merely be rings for binding the cattle, but
halter chains should also be provided, specially strong chains being
fixed for bulls and restive beasts.
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Space should be provided for twice as many animals as are killed
on an average daily, and for every animal fourteen square feet
should be allowed. That includes both passage and stall.

In the stalls for small beasts and in the pigsties, the parttition
walls should be of iron (either iron rails or corrugated sheet),
bricks (laid in cement), or solid concrete—never of wood. In
the pigsties the doors shown in fig. 46 are commonly used,
as the animals can only go the desired way. Doors running
on small wheels, and with a simple adjustable fitting, are made as
fig. 47.

For pigs, and also for small beasts, twice the amount of accom-
modation should be pro-

vided compared with the

i

average number of ani-
mals killed daily, allowing
eight square feet for each
pig, and five and a half

square feet for each small

beast, exclusive of a foot-

e ———

path about 3ft. 3in. broad.

As animals are often

sent in during the absence

of the butchers, and are
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been found advantageous @
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to have the stands and Fig. 4b,

stalls numbered, and to

have blackboards or slates provided in each stall, on which can be
marked the number, sender, and name of the receiver. The
animals can also be distinguished by marks (see Chapter XIIL)
or by tattooing (see Chapter XI., No. 2).

The Fourneymen® Butchers' Room.—If there is not a special room
where the butchers take off their outdoor and working clothes, with
necessary hooks for hanging them up (as is the case in large
establishments, where such a room is under the inspection of an
official), there must be in the general butchers’ room several
cupboards, with lock and key, and with deors of finely meshed wire,

* In Germany every butcher must serva a definite apprenticeship, and procure a certificate
of competency.. like any other tradesman.—Ens,
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so that the contents are safe, but yet have sufficient ventilation.
There must also be appliances for washing. These basins may
either be fixed to the wall or they may stand in the middle of the
room. They should be emptied simply by lifting them up, In the
next chapter (Chapter 1X.), the advantages of large baths in these
rooms will be discussed.

In large establishments appliances for washing the vessels and

Fig. 47.

cleaning the tools are placed in the slaughter-halls, and are
generally troughs of glazed earthenware, about 28in. long, zoin.
broad, and zoin. deep, lixed upon four low pieces of granite.

The Police Slaughterhvuse.—Apart from all the other buildings
lies the police or sanitary slaughterhouse and the hospital-house.
It usually consists of one room, and is fitted up for killing every
kind of animal, with hoists, hook-frames, appliances for scalding,
etc. The hospital stalls adjoin it. Both of these must be so fitted
as to be easily and thoroughly disinfected (see Chapter XIV. on
Cattle-yards.

The Condemned Ment Room.—If meat, on inspection, is found
unsuitable for human consumption, it is, according to the circum-
stances of the case, objected to either finally or temporarily.
Until a final decision is made, or until it is destroyed, it is kept in
the custody of the slaughterhouse authorities. If there is a cold-
room, a special room for this purpose can be added to it (see figs. 2,
to and 55). If there is no cold-room, a small room should be
reserved for this purpose, in as cool a part of the building as possible,
unless the generally little used hospital slaughterhouse is employed.



PUBLIC ABATTOIRS AND CATTLE MARKETS. 119

In any case the room must be clean, and walls and floors must be of
a water-tight and easily disinfected material. It is recommended
that every slaughterhouse be provided with such a room.

In fiz. 45 is shown a very practical portable dissecting table,
for use in the condemned meat room.

Estimates of the Cost of Building Slanghterhouses.—This

chapter will not be complete without some remarks as to the cost ol

building a slaughterhouse.

Fig. 43.

According to Osthoffl a slaughterhouse costs as a rule—(a)
Without a cold store, seven or eight shillinus per inhabitant; (b)
with a cold store, ten or twelve shillings per inhabitant.
DESCRIPTION OF VARIOUS ESTABLISHMENTS OF WHICH PLANS OR

ILLUSTRATIONS ARE SHOWN.

Osthoff has prepared a table showing the detailed results of his
calculations. He has curtailed the expenses as much as possible, and
perhaps his averages are foo low, although there are a number of
slaughterhouses built at even a lower price. DBut these latter
are primitive establishments. The list on the next page of
sixty slaughterhouses in different parts of Germany shows that the
average per head of inhabitants is r11-y shillings without a cold
store and 15°4 with a cold store. On page 121 a list of different

large towns in lLlurope which have a cattle-yvard in connection



120

| Cost of |
the Number | Cost of | i
Inhabitants | slaughter- of the cold Total of the af the | of the
of the honse refri- giore slanghter- | cold store whole
town. without gerating | with cold Ooate honse with cold | slanghter.
B machines.| chamber. without room. house.
cold store. cold store
. M. e M. W M. M.
5,000 40,000 11 20,000  GO000 - 8-00 400 1200
£, 000 48,000 [l | | S0, (00 f35 (M) =00 $-38 11-38
70040 52,000 T | 20,000 T2,600 750 280 10-36
8,000 G0, 00 Il 25,000 =05, 000 =50 318 1068
9,000 (7,500 [la 25,000 02,500 750 2-78 10.28
10, D) T0,000 ITa 45,000 05,000 7:00 250 =50
12,010 B4, 0040 Il 34,000 | 118,000 00 2-83 W R3
15, (M0 112,704 1L 24,000 146,500 il 2:30 050
18,000 | 135,000 [LIn 42,000 177,000 il 2-33 9-83
A0, Chh 1600, kD [1ls 42000 202,000 LI 2-10 10-10
25,000 200,000 Y G2.000 262,000 S0 2-50 10 76
#i0, (00 240,000 Iy 62,000 | 802,000 400 207 1020
35,000 #E0, 000 IV 62,000 342,000 =00 177 a7
400, 000 20,000 [Va R2.000 | 402,000 800 2:05 10-38
45,000 | 360,000 [Va B2.000 | 442,000 500 178 10°11
S0, 000 A0, 00 IVa RE000 | 482,000 800 ‘ 1:64 040
IhabilBoilding oy | rahabi|Building] por
= nhabi- Buillding  pap A nhabi-|Buoilding r
LOWTE tants. | capital. I;E;r.zu!_, Town. | tants, cnpit-n,]f;, ]II::;I'].
M. M. M, Al
Apolda* | 21,000 360,000 171 | Oeynhausen . .l 2,500 | 25,000 | 10-0
Arnsberg .. 7000 79650 100 | Oppeln®.. ..' 15,750 | 138,418 | 82
Bitow ool 5,000 50,724 | 10-1 | Plorzheim® ..! 80,000 | 350.000 | 11-7
Chitenn - Balins] 210000 20,000 94 | Potsdam® oo 54,000 | 773,000 8 14-8
Christburg $,000 30,000 | 125 | Prenzlan oo | 1E000 | 170,000 -4
Cleve® we oo 10,000 204,000 | 204 | Badolfszell 2400 | 38,000 15
Fisenach*® <o 2,000 | 345,000 164 | Rappoltsweiler, 6,000 | 54,000 90
Frlangen® 20,000 300,000 0 150 | Ratibor .. 19,400 | 160,000 | =3
Fachwege. . 9,800 | 105,500 10-T | Rawitsch 12,400 | 100,000 153
Freising .. 9.730 | 151,873 | 156 | Riesa* .. 12000 | 230,000 | 20-8
Gerdanen .. 2860 24000 84 | Rosenberg .. 2,000 26,200, %0
Gladenbach  ..! 1,300 | 24000 184 | St. Johann® .. | 14,600 | 200,000 ' 13-8
Grotha® vo! 20000 540,000 | 186 | Schlawe.. ..| 5,500, 91,5713 160
Greifswald* . 20,8000 233000 | 114 | Schiinsee - | 2,000 21,350 10-7
Grottkan .. .. 4,500 50500 112 | Sehinkin.. ..| 2,050 | 28190 92
Giuben* ..| 30,000 | 550,000 183 | Schwicbus® ..| 10,000 | 116,000 | 116
Cruhran 4.500 | TO.000 | 155 Hu!n-‘:h‘:ll'{._: 25-.5!50[ 30,0006 | 84
Jarotachin  ..| 2,900 45857 | 158 | Siegen 15,300 | 215,000 | 11-7
[nsterburg i./P.*| 20,740 | 250,000  15-0 | Spremberg® 11,000 | 175,000 | 159
Isny .. 2500 30,000 12-0 | Stolp® .| 22,450 | 282,000 | 125
Koburg 16,2000 | 216,700 | 13-4 | Btobhm .. ..| 2,260 | 24,000 0 106
Kurnik 2,470 | 27,500 | 100 | Sulz (0.-Els.).| 4,444 | 60,000 | 135
Krenzburg 6,513 | 60,000 92 | Bwinemunde. .| B,000 100,000 | 125
Lisuenburg* 7,320 | 122,000 | 166 | Tapian .. | 3,770 | 41,500 110
}[elsungen 8,670 43,350 | 118 | Tilsit* o 24600 | 500,700 | 20-0
Miinstereifal 2400 25,000 | 104 | Tuchel .. L. 2.820 | 25,000 88
Myslowitz* S 81000 132,000 | 16:3 | Unna | 11,000 | 140,000 | 12-7
Naumburg®* 20,000 ':L':'rﬂ.ﬂ[ﬂ” 179 | Weissenfels®. .| 24,000 350,000 | 146
Oberhansen® . .| 25000 305,000 | 122 | Wesel® .. . 21,000 370,000 | 176
Obornik .. 2880 852,000 1141 | £nin | 2600 87,000 14-8
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Cost per inhabitant
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with their slaughterhouses shows the proportion between the cost

of building and the number of inhabitants and also the surface of

ground occupied.

I.

|
|
!

Town.

Antwerp....
Barmen .. ..
Berlin......
Bremen ....
Brussels....
Chemnitz ..
Dresden ..

Easen ......
Frankf.a.M..
Halle

DETAILS OF SOME OF THE SLAUGHTERHOUSES.

Fig. 49. Schinsee, West Prussia. 2,000 inhabitants. This

slaughterhouse was built of brick in 1895 for £1,067 10s.

The management buildings lie near the entrance, and the

stalls close beside them. The establishment 1s calculated for

a vearly slaughter of 400 oxen, 1,000 small animals, and 2,000

pigs. Cost of management, £180 annually; interest and

amortisation, £54 5s.; salaries, £54 35s.; miscellaneous,

£5-
£ n 3 =
g Sixze. Cost to build. E Town. E B Cost to build. E
= = "= =
= = = C]
= M. - = M. <
L] 433,228 | 1,500,000 Fr. | No | Hanover 185 T0. 259 2 450,000 No
116 60,000 | 2,700,000 |Yes]Cologne.... 300 142800 5,089,063 Yes
A00 | 385,000 11,0000, 000 Leipzig ... 863 | 113,773 53,000,000 i
125 | 80,365 15890, G660 Magdeburg . 200 110,640 4,282 213 .
18001 22560 | 2,200,000 Fr. Munich .... 350 101,059 4,081,498 No
13% 49,460 2,234,076 Nuremberg. 174 | 71,000 3.802 855 i
276 | 34,264 HO0T,254 Parig (La V.) 2,350 | 380,000 | 20 Million. Fr. | Yes
100 | 46,000 1,500,000 Prague 180 | 295000 | 2 Million.Guld. | .,
173 -11.1II1 1,842,650 Stettin 110 | 28,500 1. 500,000 "
101 | 49,500 2,504,800 Wiesbaden. . i ' 27,000 SO0, 000 0

Dramburg (Pomerania). Figs. 50 and 51, pages 122 and

r23. 6,co0 imhabitants. Municipal establishment, with cold

store. Cost, 42,500, The house for the superintendent 1s

over the microscope room and the journeymen's quarters.
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There is no special building for the offices of the manage-
ment, but there is a Freibank and a steriliser. The space
allows for a daily slaughter of at least six oxen, twenty-four
pigs, and twenty small animals.

3. Freizing, in Bavaria. See fig. 52, page 124. Erected in
1895 for £7,568. Municipal undertaking. Built of brick-

g | = e
z.ﬁ A
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A f; i _;'l
e [
X
L0
A
- t'l
£
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Fig. so.
A Clarifylng buildings. K Siable for small beas s, 5 Journeyman's room.
B Stable manure-pit, I. Stable for large beasts. T Microscopie inspection
= Police slanghi=rhouse, M  Passage. room and office.
[} Suable for sick beasis, N Tripe house. U Slaughter hall.
E Horse stable. O Pigsties, VvV  lce room.
F Coal shed, P Off bouse, W Entrance.
* Freibank." 2 Stable for puning wp X Scalding room.
H Sterilisation room. horses. £ Raised plaform  for
I Manure honse, K  Weighing machine for MAnUre Waggons.

1 Beller room. cattle,
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work, with a pleasing elevation. There is no ice-house or
cold room. The entire establishment is illuminated with
electric light.

Landau, in Pfalz. Fig. 54, page 127. 14,000 Inhabitants.
Municipal establishment. Built in 1893-4. The cattle-yard

covers 12,500 square vards, and the slaughterhouse 10,500

4

-

Fig 1
G “Freibank." ™ I'ripe honse, V' lce room,
H Sterilization poom 0 Pigsies X Scaldlng 1
| Manure hounse, 5 Journeyman's rooun ) Cool room.
] Boiler houge, I" Microscopic ro i 7 Ralsed platform for the
K Stable for small beasis. affic waggons that carcy off
L. Stable for large beasts ! Sluughter hall the manure,

M  Passage

square vards, The administration oflices and restaurant are
at the entrance, and from these run the principal buildings,
containing the cold-room and the slavghterhouses for all
varieties of animals, containing accommodation for 2,000
oxen, etc., 3,500 smaller beasts, and 6,000 pigs. The cost
was about £21,000, exclusive of the value of the ground.
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Special note should be taken of the situation of the stalls
for large beasts, half of which serves for the cattle-yard and
half for the slaughterhouse. The Freibank communicates
directly with the street, and the whole establishment is
illuminated with electric light.

REEFERENCES TO Fia, s2. FREIZING SLAUGHTERHOUSE.

Slanghter hall andstables F  Slaughter hall, P Walting room.

for sick beasis and G Garden, O  Show room.

horses., H Tripe bouse. R Shed,
a  Deiving road to ditte. I  Clarifging pit. 5 Stabla for butchers
Pigsiies, K Manure house, horses,
Slanghterhouse for pigs. I. Lavaiories. T Siabling for small beasts.
Butcher's room. M Dwellinz of hall masier, I Siabling for large beasts.
Bailer howse. N Landineg or hall. V  Cold room,
e Coals 0 Office of manager. W Engine and boiler house.

Apolda. Fig. 55, page 128. 22,000 inhabitants. Municipal

establishment.  Built in 18g4-6. Cost f£i18,000. The
cold-room lies between both slaughter-halls, and is con-
nected with a covered passage. There is a special tripe-
house for the pig slaughter-hall, and another for the large
and small animals' hall. The horse slaughterhouse com-
municates directly with the street. There is no Freibank.
Electric light installed.

Gera. Figs. 56 and 57, pages 12g and 130. Ground plan and
bird's-eye view. 43,150 inhabitants. Built 18g6. Entire cost,
£45.000. This municipal slaughterhouse is arranged for the
yearly slaughter of 5,000 large beasts, 15,000 small beasts,
and 15,000 pigs, and is about one mile away from the town.
The entire building 1s of brick, with sandstone facings.
The administrative block and restaurants (with a special exit
to the street) are at the entrance ! the horse slaughterhouse
and Freibank have also a special entrance. Two-thirds
of the ground is occupied by the slaughterhouse, etc, and
one-third by the cattle-yard. On the boundary wall between
the two there are the stalls, divided by a cross wall and
partitions. The cold storage can be enlarged by adding a
second storey. The whole place is illuminated with electric
light.

Posen. Fig. 58, page 131, is a bird's-eyve view of the
municipal slaughterhouse.  This is for a population
of 110,000 (annual slaughter, 8,6c0 large beasts, 23,700
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pigs, and 34,200 small beasts), but can suffice for a popula-
tion of 150,000 (annual slaughter, 12,400 large beasts,
49,300 small beasts, and 34,300 pigs). The estimated cost
was about {110,000, including the site. The arrangement
of this slaughterhouse is thoroughly German. The note-
worthy features are the separation of abattoir and cattle-yard
by central offices and buildings for the use of the officials
who control both, and the convenient situation of the sanitary
buildings with respect to the cattle-yard and the slaughter-
house, with a separate entrance to the street. The slaughter-
halls and the cold-rooms lie on opposite sides of the central
passage. In the cattle-yard serving for market purposes
there are selling pens.
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A Pringipal buildings &  Coversd stands for oxen. ¢ Baths for small beasts.
a  Engine hall. I3 Cattle yard offices. H Tripe house.
h Room for generating a Room for railway a Sanitary slaughter-h'se
eleciric light. afficials. b Tripe house.
¢ DBaoiler house, b Room for municipal ¢ Manure house.
d Cool house. olficials. 1 Sanitary stable.
e Coaol hall, E Restaurant buildings. a Sick :f-table.
t] Slaughterhouse for F  Buildings for servanis. b * Freibank.’
large beasts, G+ Buildings with engineers’ K Cart sheds.
g Slanghterhouse for houses, [. Loading platfcrm.

B Ox smable.

Cattle yard.
Slaughterhouse.

Horse stable.
Figsties,

a
b

smiall beasts,
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A Coals L. Cool house, L' Dwellinghonse,
B Dross. M Slaughter halls for sma'l V' Platform,
C  Refning place. and large beasts, W Sheds.
I Manure. N Slaughierhouse for pigs. % Horse siable.
E Slavehterhonse for horses, 0 Pigsties. £ Welghing machine.
F  Siable, P Large and small beasts’ a Attic.
G Tallow works. atalls, b Office.
H T.ipe houze. i3 Men's room. ¢ Hall master's room.
I  Court. R Ox stable. d Dogs.
I Water tower, S Spare shed. e Shine and hides.
k Engine house. T Stable lor sick beasts.
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A Market for small cattle. ¢ Slaughterhouse for b Beiler room.
E i g ]:lrgi_e pig5, [ ] LII:H| shed.
C 'h for pigs. d Slaughterhouze for d Engine room.
1} Inm, axen, ¢ Workshop.
E For inspecior. e Cool honse. P Officials’ houses.
F  Manager's buildings. f Meat inspection room. (} Iorter’s house.
G Stable for the siek E ﬁ]_‘upﬂ]]tc:’ hall for Rk Tallow filf-lﬂl'}'-
H Sanitary slsughterhouse amall beasts. S Cattle yard,
I Horse slaughterhouse, h Court, T Slaughterhouse.
| Horse stable. i Manure. L' Sanitary vard.
k. Slaughter yard stable. k Platform. YV Leading platform,
L Slanehter hall buildings. M Manure house. W i -
a  Passape, N Lavatories. x = 5
b Tripe house and micro- O Engine house, Y Exrance to cattle yard.
SCOPLE roon, i lee-making room, i £ slanghterhonse,
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Cologne. Fig. 59, page 132. 350,000 population. Establish-
ment laid out for 500,000. Built 18g2-.g5. The entire
cost of the abattoir was £40r1,953, the buildings represent-
ing £208,732, and the site £44,155. The area covered 1s
35 acres. The accommodation is as follows: The Cattle-
yard.—The cattle loading platform can accommodate 126
railway waggons; 57 waggons can be on the disinfecting
line at one time, and the disinfection is carried out by means
of steam jets, chemicals, cold and hot water ; four lairages for
large beasts having 26 compartments, holding altogether 1,200
animals ; a market place for 2,000 large animals, and another
for 2,400 small or 2,000 pigs. ‘The lairage for the sick
animals will hold 66 large beasts. Slanghterhouse.—There
are two slaughter-halls for large animals with 46 hoists and
150 transport bogies, a slaughterhouse for 1,200 small
animals, and one for 1,000 pigs; these are arranged in three
divisions, to one side of which lies a scalding-room and to the
other side a tripe-washing house. The small animals’ hall
and the pig-hall are connected with the cooling-house by
tracks. There is a cooling-house for large and small
animals, and also one for pigs, with a pickle-room ; both are
two storied. Between the two cooling-houses lie two engine-
rooms ; the cooling machine has a capacity of 18 tons of ice
per day. There are also tripe-houses for the large beasts,
manure houses, skin and hide store-houses, tallow-melting
houses, an establishment for the manufacture of lymph and
a horse slaughterhouse. The buildings for the management
and the sale-rooms are well appointed.



134 PUBLIC ABATTOIRS AND CATTLE MARKETS.

APPENDIX TO CHAPTER VI,

SLAUGHTERING APPLIANCES.

It 15 not now considered humane to slaughter an animal without
previously stupefving it, and, consequently, this is always done
before any blood is drawn.

The * Slaughterhouse Orders’ contain in paragraphs thirteen
and fourteen of Chapter XI., No. 3, the following definite instruc-
tions concerning the stupefaction of all animals :

At the seventh annual meeting of the Society for the Prevention
of Cruelty to Anmimals, in Hamburg (i1st to 3rd June, 18g8), the
association resolved to ask the Home Secretary of the Empire to
make it obligatory by imperial regulations that in every slaughter-
house there must always be complete stupefaction of every animal
to be killed before blood is drawn, and that the actual slaughter
itself must only be carried out by experienced men.

Mention may here be made of some methods of killing which are
most objectionable, and ought not to be allowed : 1, the nape-stab;
2, the English patent method ; 3, the use of explosives, etc.

1. The nape-stab. This is done with a strong dagger-shaped
knife, which cuts through and destroys the spinal marrow
between the occiput-bone and the first of the cervical
vertebrae, so that breathing is stopped by the wounding of
the important nerve-centres, but the bleeding is not satisfac-
torily effected, and the animals retain consciousness to
the last.

2. The English patent method. In order to increase the value
of the meat as regards nourishing properties, and thus make
it richer in blood, they adopt the following method in
England : The animal is first stupefied by being struck on
the brain, and then the breast is filled with air by means of
a pair of bellows, whereupon the lungs fall together and
death is caused by suffocation. Of course, such meat does
not keep long.”

*This is surely written under a misapprehension, as immediately after felling, the animals
ate stabbed in the neck, and the aorta or main blogdvessel of the heart severed § the blood
inatantly rushing oul,~—EDS.
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3. Attempts to kill animals by means of dynamite or electricity
have been up till now attended with as little success as the use
of alcohol as a means of stupefaction,

(A.) APPARATUS FOR STUPEFACTION,

1. For Oxen and Horses.—The oldest and best method for
stupefying an animal to be slaughtered is undoubtedly a blow on
the head with a hammer or a pole-axe made for the purpose,
a cleaver, or a club. Concussion of the brain results imme-
diately the skull is broken, and the animal collapses instan-
taneously, as if struck by lightning, and is at once unconscious, so
that the blood can be drawn by cutting the blood-vessels of the
breast or neck.

But such a surely dealt blow requires both skill and strength, and
only a small and rapidly diminishing number of butchers can
accomplish it ; so that where there are no experienced men appointed
for the purpose, as is the case in large towns, there must be con-
trivances at the disposal of everyone for the certain stupefaction of
the animals.

A pole-axe much used in South Germany has a wooden handle, to
one end of which 1s fixed an axe or hooked head, with which the animal
can be grasped by the horns, while the other end is a sharply ground
hollow gouge, about 4in. long and $in. diameter, so that the
bones and pieces of skin can be pushed through and fall out. The
sharp end of the gouge is driven into the middle of the brain-pan by
a powerful blow, whereupon the animal at once collapses. Then
through the opening in the skull a Spanish reed or a probe is
inserted (this is termed * pithing " in England), by which the
medullary substance 1n the brain and the marrow of the
back are destroyed. After this the blood 1s drawn. According to
Schmidt of Mulheim, very little blood is got by this method, and the
meat therefore does not keep well.  Besides, false hits occur, which
result in the animals receiving deep wounds attended with great pain
in some other part of the head, so that this method cannot be
considered perfect. .

But in order that such a gouge may be absolutely driven through
the brain-pan, it is sometimes enclosed in an iron-guide, which is
held firmly on the head of the animal by means of a mask. This
mask is now in general use, and, thanks to the agitations of the
Society for the Prevention of Cruelty to Animals, has been



136  PUBLIC ABATTOIRS AND CATTLE MARKEIS.

introduced, not only into all public slaughterhouses, but also into a
great number of private slaughterhouses, especially in the country.
It consists of an iron plate, varying in size, forming the centre of a
leather mask covering the animal’s eves, and is fastened to the horns
and the snout so that the round epening in the middle of the iron plate
1s right over the centre of the brain-pan. In this opening a gouge
15 inserted, which has a button-shaped, ridged striking-plate at the
5 outermost end of it, and this
driven through the skull by means
of an iron-bound wooden hammer,
50 that the result is the same as
with the pole-axe. ‘Ihese masks
have undergone several rather im-
portant alterations of late which
make the process much easier.
It sometimes happens that ani-
mals do not succumb to the first

blow, although preperly dealt,

Fig. Go.

owing to a strong growth of hair on
their brows, together with such thick firm skull bones, that penetra-
tion is not easy. This is particularly the case with bulls, when very
strongly developed forelocks of these animals give only a sort of
elastic resistance. [If the mask specially recommended for this
purpose is not used, a bolt made of a steel pipe with a sharp outer
edge will serve the purpose. If a little skill is used by the butcher

in the manipulation of this instrument, stupe- “i\

faction will result at the first blow almost “‘;- £ _;, ﬂl“":u- =
1 : L r*

without exception, even when the skull bones (\:_ f

are thick and hard.

There are various masks made with a
large plate of cast-iron. (See hg. 60.) Some
of these are made with borders (occasionally
cross-shaped) for the purpose of parrying any
false blows. The bolts for all these masks
are fastened to a small iron chain. But Fig. t1.
it often happens that by unskilful strokes
or insufficient fastenings these chains snap and the bolt springs
back, particularly it a crooked stroke is made. In consequence
of this, Kogler has invented a bolt with a longitudinal groove (1),
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in which a pin engages (¢). (See fig. 60, page 136; also fig. 62,
below, for a vertical section.) This prevents the bolt from falling
out or springing back.

‘The slaughter masks for large and small beasts constructed and
patented by Th. Rom, of Copenhagen, have been tried as an

experiment by the author, but he has found them impracticable.

They consist of three movable iron hoops fastened to a guide plate,
which span the head of the animal to be stupehed 1n such a way that
the uppermost hoop serves for putting in the bolt, which is fastened
to the supporting plate, while the side hoops secure the mask to the
head of the animal by means of springs.

In place of these, shooting masks are sometimes used. These are
an invention of Herr Siegmund, the slaughterhouse manager in
Basle. Instead of the bolt, a short rifle-barrel i1s set in the
front plate with a gunlock, while the other end serves for the
insertion of the cartridge, and is closed by a lock. After the animal
has the mask buckled on in the stall it is led into the slaughterhouse,
where the brow is fitted with a barrel with a cartridge in it, and the
needle in the lockhead is touched by a small iron hammer,
whereupon the gun is discharged, and the animal silently collapses.
The force is so great that the shot penetrates through the brain
right into the vertebral column.
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Instead of having a mask, the actual shooting apparatus can be
fastened by straps to the head or simply held against the brow by
the hand. The point to be chosen for this latter method is exactly
halfway between one horn and the opposite eve.

The detonation with the ammunition used for the former invention
1s pretty considerable, so that ammunition which is of small
detonating power, and if possible smokeless, should always be used.

Another apparatus has been invented lately so as to lessen the
effect of detonation and the smoke. It is seen in fig. 64, page 139.

An objection has been made to these shooting masks on the
cround that if the apparatus is not properly fastened wounds are
very easily made by the rebounding ball in the hands of unskilful
workers.

Such cases are, so far, extremely rare. A much more weighty
objection is that the bleeding may be only partial; for this is
actually the case if the ball hits the spinal marrow, which, however,
only seldom happens.

Lately, experiments have been made with dynamite cartridges,
but the results of these have not yet come to hand.

A master butcher (F. Tippert) has patented an apparatus whereby
ammals are stupefied by means of compressed air. It consists of a
T-shaped metal casing, which is provided with a piston, and it can
be held stationary by a trigger, when the cylinder is filled with
compressed air. The orifice of the casing is set against the brow
of the animal to be killed, and the trigger is released, allowing the
compressed air to drive the piston through skin and skull into the
brain. Then a valve opens by means of a special mechanism, and
the compressed air enters the brain of the animal through a hole
made by the piston, which causes immediate stupefaction. The
results of experiments as to the efficiency of this apparatus, which
1s made for large and small animals, have not yet been submitted
to us.

2. Stupefaction Apparatus for Pigs.—The simplest method of
stupefying pigs is to give them a blow on the forehead with an
iron hammer or a wooden club faced with iron. Or—

The spring-bolt apparatus invented by Director Kleinschmidt, of
Erfurt. It consists of an iron casing, in which there is a gouge-like
bolt surrounded by a strong spiral spring. This apparatus is held
on the forehead of the pig to be stupefied, and then the bolt is
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driven into the brain by a powerful blow with a flat wooden
hammer, whereupon it immediately rushes out again by virtue of
the spring in the casing.
Asthe apparatus is rather
difficult to handle, and
two men are required to
work 1it, it 1s often sup-
planted by an invention
by Kogler, of Chemnitz,
called the slot-hole bolt
apparatus. It is charac-
terised by its light weiglht
and the ease with which
it can be handled. (Fig.
65.) As the bolts of these Fig. 04

apparatus sometimes get jammed in the skull bones, and are hard
to get out, a long spring is applied as a remedy (see fig. 65a).%

All these appliances offer difficulties in
holding them correctly on the head of the
pi;_':. For, as the latter is m::;lr]_'.' always rest-
less after having its foot bound to the
tethering ring, misses are not uncommon,
and such an apparatus can easily become an
instrument of torture to the animal, if a
number of vain attempts are made before it
is stupefied in the desired manner. The
apparatus by Meurer would remedy this, but
15 not quite satisfactory owing to the frequent
want of repair through false hits. It is a
Jbolt apparatus with a couple of springs for

v, hixing it on behind the ears of the pig.

Renger has constructed a slaughtering apparatus

SRS =

Fig. tza,

*A very simple apparatus has been invented by Director Koeh, of Barmen, and seems o
answer the purpose admirably,
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(see fig. 66) by which the head of the animal to be stupefied
can be kept still, while the side can be let down as soon as blood-

letting begins.

Fig. s

3. Stupefying Apparatus for Small Animals.— Besides the iron-
bound clubs there are others in the form of a pestle, which are very

handy, though weighty, owing to the head being filled with lead.
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A swage (as fig. 67) is much used for heavy calves, bucks,
and rams with large horns, and 1s recommended also for the
stupefaction of Hungarian swine. It i1s driven directly into the
cranium by means of a blow from a club. There i1s another kind of
hammer, sometimes used to kill sheep, which is 4in. long, Zin. broad,
made oval and ground at both ends, and fitted to a handle about
2ft. 6in. long. Meurer makes a hammer for small beasts similar to
that manufactured by him for swine, as already described.

(b.) APPARATUS FOR TEACHING SKILL IN SLAUGHTERING.

So that young tradesmen may have as early an opportunity as

possible in practising how to become experts at their trade, and

attain sureness of aim before making a

living animal the target of their attempts
to try their strength and skill, apparatus
for practice has been constructed, which
has already been installed in some
slaughterhouses. By means of these me-
chanical devices, beginners learn to hit
a button with certainty before they are
allowed to experiment on a living
animal.

The simplest and also the cheapest
appliance of the kind consists of a short
post buried 3ft. to 5ft. deep in the ground,
and well rammed down into the earth.
Its uppermost end is pointed and is pro-
vided with an iron ring and an iron

Fig. 03.

bolt-head. The beginner must now try
to hit the bolt-head exactly, without striking the post, from the
side.

The other mechanical devices previously in use are constructed on
the principle of the well-known dynamometer ; for instance, a
wooden mallet 1s made to strike a button fastened to a strong spring,
so that the spring 1s compressed a certain distance which is indi-
cated on a scale.

The oldest of these mechanisms, used in the central slaughter-
house at Berlin, on which practice is compulsory for apprentices by
an order of the guild, consists of two boxes or cases, which are fitted
up on a strong frame, and revolve on two axes. The upper box
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exactly fits into the other, and a double spring is so fixed with a bolt
and a plate that the two boxes hold together. If the beginner hits
the bolt-head, the spring in the apparatus is compressed to the extent
indicated on the dyvnamometer scale. Another apparatus, like that
just described, consists of a simple spring, on which there is a bolt
provided with a button. This device is either attached to a sloping

frame, or it can be hxed hrmly into the ground’on the same slope,

with strong wooden supports, about 6ft. long, screwed to it.
The mark in both these devices is a wide one, and the button
always being at the same height, little skill is required. The new
apparatus by Stoff (hg., 68) requires more skill, the butfon
betng only the size of the bolt.head of a slaughter mask (about
14in.), and i1s admirably suited for the purpose of practising.
Besides this, the button can be fixed at from 2ft. 6in. to 3ft. Gin.

from the ground.
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(c.) APPARATUS FOR KILLING CATTLE ACCORDING TO
JEWISH  RITES.
‘T'here have alwayvs been discussions as to whether a rush of blood from
the brain and conseguent unconsciousness result immediately on
the opening of the cervical artery. Such can only be certain if the
animal is made passive and powerless by means of fetters or
stupefaction. No one has ever yet succeeded, nor ever will succeed
in reducing an animal to a state of perfect unconsciousness by fetlers
and shackles as quickly as can be done by a stupefying blow, as
some three or four minutes must elapse—sometimes three or four
times as long through unskilful treatment—before the animal is
prepared for slaughter, consequently it should be made nnconditional
that stupefaction must take place before blood-letting occurs. The

animal is thus saved a lemgthencd period of wunnecessary torment,

g, G,

without regarding the wounds of all sorts caused by the * throw "
and death struggles. It is then immaterial whether the breast-
stab or the neck-cut is given. ‘T'his demand, dictated by common
humanity, is all the more justihable when it is made clear that the
Jewish method of killing does not rest on any command from God—
that is to say, it has no biblical ground, but is authorised as a com-

mand of the Talmud by a number of learned Rabbis.
But, alas! as long as the Government allow the Jews a separate
building® in which to kill according to their own ritual, so long at

*In the kingdom of Saxony, by Ministerial Order of March zist, 1892, in Saxe-Meiningen, by
an order of May z23rd, 1891, and in Switzerland by a command of the Republic, the killing ot
animals wifhout previons stupefaction is forbidden. Toe Jewish method of slaughter s forbidden
by the municipal corporation of the town of Hof, in Bavaria, and is limited only to the number
absolurely required by the Jewish population in the town of Reydi. both orders being by per-
mi:gion of the Government (May 18th, 18g7). The * slavghierer ™ is appointed by the managers
af the slaughterhouse, and s only allowed 1o use his knife on the animals of Jewish buichers
A like command has been issued in Viersen,
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least must every care be employed in seeing that the animals are
knocked down in the way that will spare them as much pain as
possible, and that the heads of the animals to be thus killed are
fixed to prevent them knocking against the ground in their death
struggles.

The oxenare held down by a rope about 65ft. long fastened to a ring,
and then bound round the horns and body of the animal in the manner
shown in fig. 70; it is then pulled tightly until the
animal slowly rolls over on its side. This method is not so
common in North Germany as throwing, which is done thus: The
animal i1s secured to the ring in the ground by a chain round its
neck, and then its forefeet are shackled by a short chain. (This
chain can have a ring in the middle, through which the long chain

is drawn.) Then a second

r{;’,,'r' chain, about 13ft. long, which

7 L has a hook at one end and a
: ; ring at the other, is [astened
to the animal by one of its
hind feet, the other end is

o then wound round the chain
ek on the forefoot (or through the
ring 1if there is one) at the
""i opposite side to the hind foot
just fettered, and pulled up
high and hooked on to the
eye in the middle of the tree
hanging from the hoist. Then the tree is slowly wound up, and
the animal, which is supported at its head and tail, 15 slowly lad

on its side. As it is not at all ‘'uncommon for the outer angle of
the iliac bone to be broken by the ¢ throw,” mattresses covered
with leather or indiarubber are sometimes laid below the beasts,
but this method has been considered impracticable on many
grounds.

To make the fall as soft as possible, the following method, in-
vented by A. Maas, of Coblenz, has been recommended: A belt is
buckled round the flanks of the ox after it is secured to the ring in
the ground. This belt is provided with a ring this shape /. One
tree hook of the hoist is put into this ring, and wound up somewhat
high so that the animal is lightly raised.  After fettering it in the
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customary way, the animal is rolled over by a second hoist in such
a way that the girdle prevents any striking over or sudden fall on
the hindquarters.

If the animals are wealk, the head can be kept still during the act
of slaughter as well as after it, without any special appliance being
required for the purpose, but this is not possible with strong bulls
and oxen. The head can be fixed by winding a strong rope several
times round the nose of the beast and putting a short rod through,
using the horns as a support for it.  But this kind of fixture is too
unreliable and too painful for the animal to be much used, conse-
quently Jacob constructed a special head-holder (as fig. 70, page
144), which is found very serviceable.

Besides these appliances, there have been quite a number of
others invented within the last few years, particularly since the
prohibition in Saxony. They are not only for the purpose of laying
the animal flat with all possible saving of pain, but also for keeping
the animal fast in a favourable and sure position for slaughter.
But most of these are too troublesome to be practicable, and so are
only mentioned here very briefly.

t. The apparatus by Pulvermann differs from the other in that
slaughter is carried out on the animal when standing. ‘The
fixing is done thus: The four feet are put into four holes in
a floor-plate up as far as the knees, and are held fast in it
by means of cramp-irons. The cut is then made, after which
the head of the animal is drawn upwards and backwards by
means of a rope and a pulley.

One of the drawbacks of this method is that the space
below the plate is difficult to cleanse thoroughly from the
blood that Hows into it, and it is also difficult to guide the
stroke or cut of the slaughterer on account of the standing
position of the animal.

2. The appliance by ]. Gollnow consists of a little low-wheeled
foot-plate and two broad side-plates with indiarubber cushions.
These side-plates can be let down. The animal is led on to
the foot-plate, and is held on this firmly so that it cannot
move, when both the side-plates are connected at the top
ends by a rack, and the head is fixed by a special con-
trivance. In this position the animal is slowly laid on its

L
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side against the cushioned walls, the head is bent backwards,
and slaughter is carried out.

The experiments made in the Stettin slaughterhouse with
this apparatus have not been satisfactory, as it requires too
much time.

3. The apparatus by Joger consists of a wooden wall, which will
fold down, and to which the animal is secured, it being after-
wards laid on its back by means of a hoist.

4. The killing apparatus for oxen by Rothmiiller and Friedrich
Bromberg consists of a hollow drum, revolving and resting
on pulleys by means of spur gear, which has a rough inside
surface for the animal to walk on. The ox is bound to a
chain, and then grasped by flexible shields which hang in the
inside. By turning the drum the enclosed animal is laid on
the back, killed, and let down on a waggon driven underneath
it, and is afterwards taken away.

5. The slaughtering machine by L. Goebel. The animal to be
slaughtered is raised up from the ground by means of a broad
belt, which is strapped round underneath the belly, and which
is fastened to a cylinder or to a pair of cylinders: by the
revolution of one cylinder, or by the simultaneous revolution
of the two, it is then brought from a perpendicular into a
horizontal position by winding up the rope bound round the
feet. ‘There is also an appliance for mechanical killing, by
which a knife pushed under the neck of the animal is put
swiftly into motion by springs or counter-weights.

A better bleeding-out™ is effected, owing to the hinder part
of the animal hanging higher than the forefront.

6. The Jewish and gag apparatus by H. Schadow is con-
structed on the principle of the vaccine tables in the lymph
institutions, and consists of a strong back wall and a broad

* In opposition to the epinion advoeated by the supportérs of the ritualistic method of
slanghtering, that by this manner of bload-letting the quantity of blood obtained is greafer than
when stupsfaction precedes blood-letting, Goliz has ascertained, for instance, that from an ox
weighing 1,575 lbs. when alive 5054 Ibs, of blood has been obtained afier killing by the Jewish
method, 4o'g0 Ibs. by the use of the shooting-mask, and 4552 1bs. after the use of the felling-mask.
With small beasts the result is still more favourable, for a calf of 135 Ibs. when living loges, on an
average, 0'15 b=, of blocd by the Jewish method, 612 1bs, by stabbing without stupefaction, and
684 Ibs. by felling with a club, while asheep of 112 |bs, when living loses in the first case 468 1bs.,
by erdinary killing seifkout stupefaction g'3y Ibs., and after being felled with a club 388 lbs.
These experiments make it clear that It {8 immaterial, as regards the amount of blood
obtalned, whether the animal is killed by the Jewish mothod or is ficst stupefied before blood.
letting : a belter © bleeding.oul " does not exist than by the Jewish method,
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foot-plate, both made of bars on account of their being most
easily cleaned. The amimal is led on to the foot-plate, and
secured, while the forefeet, which have been previously
shackled in the stall, are fastened to the rings in the treading-
board. After the head is fixed in the usual way, the plate

15 raised by means of a hoist, whereupon the wall behind

revolves round a horizontal axis till the animal rests as if
on a table, which is all the better if provided with a support.

After slaughtering by the Jewish method, which is effected
with certainty and convenience, the apparatus is again
brought to its first position.
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While all the previously described appliances require special
arrancements with regard to hoists, etc., this is not so with the
newest type patented by C. Trapp, of Strasburg, the slaughter-
house medical officer and veterinary surgeon. The whole appliance
is made of wooden bars, and consists of a table top 5ft. 10in. high
and 8ft. broad, a foot-board 2ft. 6in. broad and 3ft. 3in. long, and a
head support 16in. long and the same broad. This boarding is
fastened over an iron carrying-frame, and can be laid horizontally

on two specially curved ribs, or kept upright by means of two props.

In this latter position (see fig. 71, page 147) the animal is led on

the foot-board, is held to this by a belt or by ropes, and a throwing-
chain with leather straps laid at its feet, but not drawn up. By
drawing out a handle, the supports are now loosened, whereupon
the formerly upright wall rolls immediately on the two ribs, swing-
ing slightly, and then remains standing horizontal. The foot-board
that has fallen down now acts as a support if packed up with a
block of wood, while a piece of wood under the opposite side of the
rib makes the table immovable (fig. 72). Then follows the
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Jewish cut, and the lifeless animal rolls over, causing the
wedge to be freed from the nb, and the apparatus, with two or
three swings and a pnwr:]'ful jerk, again becomes pt:rpcmli:;ulur, and
remains in this position if the handle is pushed in.

Finally, mention must be made of the throat-pincers of
Directer Lhrmann, of Mannheim, used in some slaughter-
houses. These are for the purpose of pressing the throat
together after cutting it in the Jewish manner, so that the blood to
be caught is not made unclean by the contents of the stomach.
But such an apparatus is not to be recommended either on practical
or @sthetic grounds.
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CHAPTER VIL

AUXILIARY BUILDINGS.

The following adjoining buildings are not absolutely necessary to
every slaughterhouse, but it is important and advisable, for sanitary
and economic reasons, that they should be provided :

1. Cold store.
2. Slaughterhouse for horses.

3. ‘* Freibank (see page 8s).

4. Fat and tallow-melting factory.
5. Albumen factory.

6. Skin-cleaning establishment.

7. Hide sheds and hide salting-room.
8. Mince-meat room,

g. Baths.

10. Refuge for dogs.

I. THE COLD STORE.

The Advantages of the Cold Store.—The most important
auxiliary building to the slaughterhouse is the cooling house or cold
store, offering such important and material advantages that every-
where the butchers are becoming reconciled to the inconveniences
and the expenses which compulsory killing and inspection entail,
for even in quite small towns such a store can be laid down at little
expense. How indispensable the cooling house has become to the
butchers may be seen when even the bitterest enemy of compulsory
slaughter does not wish to be deprived of the privileges of that
establishment. Many butchers have said *the whole slaughter-
house may fall into ruins if only the cold store remains standing ! ™
Schmidt, Mulheim* says with reason : “ We are so convinced of
the high value of the cold store as regards public health that we
can candidly state that a greater service has never been rendered to
mankind in the whole domain of the hygiene of dietetics than by
the provision of such places.”

teArch, 5 Anim, Nabhrungsmiuel K.,* 1891, p. 51,
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The advantages which a cold store offer are so evident, and afiect
the most varied interests so much, that it actually appears in-
credible that a slaughterhouse should be built at the present day
without one, especially if the town is of any size.

As a matter of fact, there are few instances of this oversight
now, and even then arrangements are usually made at the
beginning whereby a cold store may easily be added later. DBut
there are also many towns with slaughterhouses which make up for
the omission, and subsequently erect such stores, or allow the
butchers to do so on their own account, for even in smaller institu-
tions the risk of the promoters is small in proportion to the
advantages offered, especially when the expenses are shared by
several persons.

[t 1s all the more to be wondered at that a butchers' guild should
object to the erection of a cold store in their own slaughterhouse
premises, in spite of the advantages this would offer to its associ-
ates, and in some cases have not provided one until they were
compelled by the Board of Control or the Corporation of their town.
And there are also a considerable number ol corporations who
persistently refuse to meet the pressing demands of the butchers for
the erection of a cold store on their slaughterhouse premises.

Some large slaughterhouses without cold stores are to be found
in Kiel, Metz, Bamberg, Hagen, Giessen, Regensburg, Mithlhausen,
and, in spite of the fact that quite recently thirty towns have added
cold rooms to their establishments, only 220 of the 713 slaughterhouses
in Germany are in possession of these stores. And yet it is only
by using a cooling room that the butcher is able to carry on his trade
to the best advantage, and is able to lay in a store of goods for a
considerable time without having to consider the weather, the
consumption, etc.,, and without providing against an outlay for
fodder, keep, and stabling. *“ The cold store,” says Behrendt,*
“forms the accumulator which equalises the difference for the

time being between the supply and demand for meat in the most
expedient way."”

In mild winter the butcher is not only relieved from the necessity

of supplying his ice-cellars with ice, but he can preserve the ice that
is there by scientific means for further economic purposes.

* ! lee-making Machines,” 3rd edition, Falle, 18y,
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The waste of meat in consequence of the state of the weather
will be reduced to a minimum ; for experiments have proved that
immediately such meat has obtained a bad odour by lying a con-
siderable time in a high temperature, it entirely loses this if it is
well washed with cold water, carefully dried, and then hung for
twenty-four hours in the cold store.  Such advantages benefit the
country butcher more than anyone, as he is either able to let the meat
he has killed in the slaughterhouse hang in the store until required
for delivery on market day, or—and this 1s most important of all—
the meat not sold in the market, but which i1s heated after its long
exposure there, instead of having to be driven miles in the heat, thus
sutlering considerable damage in value and durability, can be
allowed to cool down in the cold room.

In Aix-la-Chapelle, Bromberg, DBrunswick, and Cleve, meat not
killed on the premises can only be hung in the cold store if the
space has not been previously bespoken by local butchers.

The slaughter-hall itself does not require to be so large if there is
a cold store in its immediate vicinity, because when the meat is
killed it can be sent to the store, and room made for the slaughter of
more animals.

The cold stores serve the interests of economy in so far as a better
estimate of the value of meat that has been objected to may be
arrived at.

In some towns it is a rule to keep soft meat standing for twenty-
one days in a cold store under public control, in order to see whether
or not it 1s in a state likely to be injurious to health, and if not to
sell it in the * Freibank.” In Stolp, s5s. is paid for this; in
Aix-la-Chapelle 5s. for an ox, 4s. for a cow, and 1s. 6d. for a calf.

Finally, the quality of the meat is much improved by being kept in
a cold store, for it is well known that the meat of freshly-killed
animals is tough and dry. It is not fitted for the kitchen until
rigor mortis sets in, as before this change there is a reaction of
lactic acid in the muscles. It is this that gives to meat its taste,
which will be so much the better the longer this reaction goes on
in the muscles and the connecting tissues. This condition can be
attained artificially by laying the meat in wine, vinegar, sour cream,
milk, whey, etc. This ripening process can go on in the cold store,
while at the same time the meat is kept under conditions unfavour-
able to putrefaction and anything which will lead to it, for it is well




PUBLIC ABATTOIRS AND CATTLE MARKETS. 153

known that the keeping of meat in cold, and "at the same time dry
and fresh, air is the best method of meat preservation. It is not
only better for culinary purposes, but it 1s kept in a condition which
excludes every possible danger to human health.

The Different Methods of Meat Preservation.—leaving out of
consideration the methods of chemical preservation, there are the
following physical methods :

(m) Absolute prevention of the penetration of microbes by

previously sterilising the meat by heat. (Tinned meat.)

(6) Cold.

(¢) Dryness.

Only the two latter methods are of interest to us, either each
alone or combined.

The advantages of preservation by drying are known to us by the
methods of the aborigines and hunters of America, the Boers, and
the Roumanians. They cut the meat in long thin strips after bleed-
ing it well and taking out all the sinews, sprinkle maize-flour and
salt over it, and place it in the rays of the sun long enough for it to
become dried to a flexible, but not a putrid, mass (called pemmican
in North America, tassa-jo, charque or charqui in South America,
and biltong in South Africa). An analogy is to be found in the
embalming of dead bodies in Egypt, where the hot dry air of the
country and the fact that the bodies were kept in well ventilated
cool rooms, were as powerful factors as the materials used. It is
also a known fact that meat is preserved in many parts of the earth
for a lengthened period by being hung in airy attics, etc., as for
instance in the Engadine, in-St. Bernard, in Greenland, South
America, etc. Thus it is more or less by mummification that the
conditions conducive ty putrefaction are made impossible, and which
are due primarily to damp and moisture.  Also in the process of
smoking, dryness plays as important a part as disinfection. Further,
putrefaction is materially retarded by a plentiful supply of oxygen.
We have already learnt this by the fact known to every layman,
that the chimney is a good place in which to hang meat for keeping,
if it is to be kept fresh for some time, and this is due to the strong
draught of air there.  Further, no dry-rot or fungus gathers in a
house if there is abundant ventilation, especially  under the
floor.
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Cooling by Means of Ice.—If dry air when in motion possesses
strong preservative powers, these are materially intensified if it is
also cooled. Cold dry air, when circulated, forms the most perfect
mode of preservation ; cold alone is not enough, as we see in our
ice cellars, unless the meat is packed round with ice until it is
practically airtight. Meat kept in cellars that are not well ventilated
1s soft, labby, and greasy on the surface, and soon goes bad when
exposed to the open air. This decomposition is caused by the
presence of microbes, which find in the damp surface a suitable
soil for propagation, and a great deal of meat poisoning is due to
this unsuitable and imperfect mode of meat preservation.

According to L. Hamilton, fish especially loses its agreeable taste
and its firmness if it is laid on ice—it becomes soft, insipid, greasy,
and oily; also immediately after the consumption of such fish,
appearances of poisoning have been observed.

If the surface is not dried by means of suitable appliances, the
conditions permit the growth of the microbes, which create putre-
faction, and which always penetrate from outside into the inner
parts of the meat, causing decomposition to set in, although similar
results are observable when the meat comes from a sick or diseased
animal.

It has, however, been observed that meat from animals suffering
from tuberculosis also keeps well if placed in the cold room, for
some detected at Stolp for sale in the ¢ Freibank” (see page
85) remained fresh in the frozen chamber there for more than
three weeks.

The process of putrefaction is greatly assisted by the act that ice
cellars are mostly filled with natural instead of with artificial ice, and
it is often obtained from pools which contain an enormous quantity of
pernicious germs. As has been pointed out, cold does not put an
end to their powers of development, and when the warm meat
thaws the ice, the bacteria are at once conveved from the ice
to the meat.

The Pernicious Effects of Natural Ice.—The results of bacterio-
logical expeniments by Heyroth are of the highest interest. Twenty-
five tests were made with ice taken from different waters in Berlin
and the neighbourhood. In about 1 cem. of water there were found
from about 2,000 to 14,000 germs, all capable of developing others.

iven artificial ice is only [pure when pure water is used In its
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manufacture. Heyroth obtained ice from twelve different manu-
facturers in Berlin, and in 1 ccm. of water he got as many as 1,600
eerms capable of producing bacteria.

The experiments of C. Bischoff, of Berlin, gave still more un-
favourable results. He ascertained by a number of tests of ice taken
from different places that in 1 ccm. of natural ice water (melted)
there were from 150,000 to 880,000 bacterial germs contaiming life.
The ice prepared from filtered, distilled, or boiled water, is moderately
free from noxious germs, and is now most frequently used.

In consequence of the results of these experiments, the following
proclamation has been issued by the Government-President at
Potsdam and the Chief of Police in Berlin:

¢ It has been ascertained, by experiments made in the Imperial
Office of Public Health, that ice sold for household purposes,
even when good overnight, sometimes contains germs
dangerous to health unchanged in their power of development.
Apparently, the frequent illnesses observed to have arisen after the
consumption of drinks cooled by ice are not caused by the coldness
of the beverages, as was once thought, but by the germs of disease
existing in the ice. These results may arise from solid articles of
diet, for instance in butter, cooled by lying on such ice. Therefore
the consumption of iced-drinks and other articles of diet which have
been cooled by ice in the above fashion, and which may contain
properties dangerous to health, is a practice that everyone is
strongly warned against.”

To obtain clear ice in a natural way, a water-pipe should be carried
over a wooden frame about two or three storeys high, and provided
with several roses. The water falling in fine jets freezes at once in
26% to 28% F., and the icicles so formed increase more and more,
becoming in time splendid pillars. In this way clear and cheap ice
may be obtained in the direct neighbourhood of the ice-room.

The well-known fact that the flesh of animals which have perished
in Northern countries (polar bears and mammoths) has been well
kept after remaining enclosed in ice for thousands of years teaches
us that natural ice 1s a good preservative when all contact with air
is prevented. Of late years meat has been artificially frozen for the
purpose of transporting it long distances, and within the last few
years great quantities of frozen meat have come to Europe, especially
to England, from America and Australia; still this method has the
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ereat drawback that the meat when thawed very soon decomposes,
and must be quickly used unless there are freezing-appliances at the
receiving ports, as is the case in England, and in a few cases in
Germany.  After being again treated in these places the meat can
be kept as long as may be desired.

Rooms Cooled by Ice.—Ice rooms are very useful if sufficient
ventilation is provided, but this condition is seldom arranged for
owing to the generally prevailing fear that the ice will melt too
rapidly, while no consideration is given to the fact that by the melting
of the ice the air becomes strongly saturated with moisture, which
has a deleterious effect on the meat.

To carry off this damp air and replace it by dry air, ventilating
appliances have been provided, which make a rapid change of air
possible, and consequently the rooms can be kept both cool and dry

Cold rooms of this kind have been erected in quite a number of
public slaughterhouses, and, according to the statements of some
authorities, they are found to answer very well, although the majority
express themselves unfavourably.

These rooms are built in various ways according to the space at
disposal, some with ice at the sides or overhead, some a combination
of both systems. The general arrangement is to have a building
above ground with two principal rooms, the larger being the ice-room
and the smaller the meat store; the walls are built very thick, with
air spaces, and the ventilation and circulation flues connecting the
rooms with each other are formed on the walls. The air coming
from the ice-room (which is not ata higher level than the other) falls
to the floor of the store and forces the warmer air upwards through
outlet flues and chimneys, and consequently the store is not only
well cooled but the thorough ventilation keeps it perfectly dry.

Ice-rooms of this kind have already been built at Kattowitz,
Waldenburg, floor area of cool room 535 square feet; Landshut,
535 square feet ; Myslowitz, 1,775 square feet; Ohlau, 540 square
feet ; Brieg, g1o square feet; Lobau, g20 square feet; Patschkau,
640 square feet: Frankenstein, 650 square feet; Wittenberge,
1,700 square feet ; Trebnitz, 700 square feet; Freiberg, 740 square
feet; Oppeln, 2,550 square feet; Namslau, 550 square feet;
Spremberg, goo square feet; Wittstock, 670 square feet:; while
they are under consideration for Kolberg, Gratz, Neumarkt, and Lyk.

N —
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The ice-house recently finished in Hayman for £1,350 was not used
at all in 1898 owing to a scarcity of 1ce.

According to a statement made by the builder, the temperature is
kept at about 36% to 40% ., and eighty-three to eighty-five per cent.
of moisture, as indicated by the hygrometer.

Cost of Erection and Working.—A cold store of about 5,500 cubic
feet capacity costs £1,000 to erect, and requires about £30 worth
of ice to fill it, while a larger establishment like that of Kattowitz
with forty-seven divisions, having about 2,550 square feet of floor
space, costs £2,500 to build, the mantenance having run to about
£125 per annum. The establishment 1s now supplied with air-
cooling-plant which cost £ 10,000.

Objections have been raised in times past to the erection of ice-
houses on account of the cost, but they have become so much
cheaper to build and maintain that they have come to be looked
upon with more favour. Bucher, however, points out that ice-rooms
are not satisfactory, and shows that in the Knauer ice-house at
Lobau the air undergoes an increasing deterioration as the blocks
of ice melt. * By the melting of the ice the joists (on which the
ice rests) are laid wholly or partly bare. These now form a suitable
srowing ground for all sorts of bacteria owing to their moist
condition, and they gradually get decomposed, while slime and dirt
gather upon them. This decomposition adds to the possibility of
detenoration of the air already polluted, and thus the bacteria
breed more rapidly and fill the air, which carries these impurities
about, and causes injury to the meat which it is intended to preserve.
Added to these evils, the cost of erection is quite as much as a
complete installation with mechanical refrigeration. The latter,
however, includes pumps for raising the water and for warming
required in the building, as well as means for heating it, for which
an allowance must be made in making a comparison with a natural
ice-house."”

To keep ice for a long time, it must be in large quantities, and so
tightly packed together that all the spaces are filled up. This is
managed by rubbing off all snow from the ice, cutting it in
rectangular blocks, and filling all crevices with the broken pieces.
It is of great importance to have the uppermost surface always as
smooth as possible. The lower blocks of ice should be supported
about 8in. above the ground, so that there is room below for
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drainage. OIld rails answer very well for this purpose if covered
with a sufficient quantity of leaves or straw.

I, Moritz's opinion on ice-houses is similar to that of Bucher, for
he says :

““In an ice-house the temperature is always over 32° Fahr.
Indeed, on account of the air brought in along with the meat it
may rise to 358° and 40°. This gets in a saturated condition, and
the warm meat fills the air with more moisture, tending to produce
supersaturation.

““ Even when enormous quantities of fresh air are brought in to
make up for this the nearly saturated air remains in the room, and
the moisture from the incoming air will cause condensation on the
walls, the roof, and the already cooled meat, and so produce a
favourable growing ground for the propagation of bacteria. If
the temperature of the cold room is from 358° to 40° FF., the moisture
in the air must not exceed seventy per cent. of saturation. Thirty-
seven thousand cubic feet of air must not contain more than nine
pounds of aqueous vapour, It is then absolutely necessary that the
air be cooled to 30” to 25° F. before any moisture can be deposited,
because at this temperature it contains exactly the quantity of water
required to bring it to a saturated condition To cool the air to
such a low temperature with brine pipes, as used in mechanical
refrizeration, the brine must be still lower, say 25° to 23° IF. Itis
therefore evident that cooling by means of ice does not meet the
demands required for a satisfactory meat refrigerator.”

Direct contact between the air from the ice and the meat can be
avoided if the house is made two storeys high, the lower room being
used as the meat store, and the upper room for the ice. At Buda-
Pesth there is such an arrangement, and the floor between the rooms
is formed of corrugated iron sheets, so that the air cooled on the
iron plates sinks to the ground, while the warmer air rises upwards,
zets cooled, and descends again, and so on. The condensed water
is caught and led off by the Brainard system.

An illustration of a system in which cooling can be eflected by
means of ice as well as by a refrigerating machine is given in figs.
73 and 74.

The meat cooled to the temperature of the air is brought into the
cool room (a), which i1s in connection with ice-rooms, so that it is
kept at a low temperature. The ice-room (c) is kept closed, and the
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ice is not touched. The flooring of this room is corrugated sheet-
iron, so that the cooling of the salting cellars (b) below is effected by
the circulation of the air, as previously described, The ice-room (d)
is used chiefly for the ice required for other purposes of the business.

In a front cellar stands the cooling-apparatus (f) (hg. 73), con-
sisting of a tank with a perforated plate above some tubes throuch
which the air can pass and so get cooled down. Ice 1s packed on
the perforated plate, obtained from the ice-room (d), and the tank gets
filled with cool water from the melting ice which is continually being
renewed. A fan (g) draws the air from the various rooms to he
cooled, and forces it through the cooling apparatus (f), where it gets
cooled, and then is sent back to the rooms.
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In the cold rooms a number of vertical perforated tubes hang down
from the walls, and the air is sucked in through those marked ()
and blown out through those marked (i), and is thus compelled to
travel between the meat. The inlet and outlet of air can be regulated
by means of butterfly valves. By the pipe (/) fresh air from outside
can be admitted into the cold room for renewing the rest. If a
refrigerating machine is used, the cooling-apparatus made specially
for it takes the place of the apparatus described here (f ).

Refrigerating Machines.—All the systems previously described
require ice; but this may often fail after a mild winter when little
ice is produced, or during a hot summer when the stores are all too
quickly depleted. This will enable us more readily to understand
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with what pleasure those requiring ice hailed the invention of the
first refrigerating machine, being glad to have their little private
winter in their own houses, and to be emancipated for ever from the
caprices of the clerk of the weather.

Such machines are now not only used for 1solated buildings, but
in America and elsewhere they have central refrigerator works,
where 1ce can be obtained, but there are also stores for all kinds of
produce kept at an equal and suitable e
temperature. It would take too

much space to go fully into details : :

and show for what purposes artifi- ;:5 ,ﬁ\

cially prepared ice can be used. ;;? Em.ﬂ-.jh
The first refrigerating machine 4 &

produced in Europe for industrial 00000
purposes was invented by Carré, 200000

0 O%

: 00

and exhibited in the Paris Exhi- IEOOODDOOE
bition of 1867. Since that time the Eggoggggggl
various inventors and manufacturers Lg;gfrﬂﬁaﬁjﬂ:mﬁ

have made such progress that we

are now in possession of a number B et
of different svstems.

We divide these into fwo large groups: 1, cold air machines ;
2, vapour machines, the latter being subdivided into those operating
by compression, and those in which the principle of absorption is
emploved.

1. The cold air machines are used in only a few slaughter-
houses. The air is first compressed, and, after cooling, it is
allowed to expand, and thereby absorb the heat necessary to allow this
expansion, from itself and its surroundings. By the repetition of
this process a tolerably low temperature may be obtained. It is
claimed as a special merit of this machine, that its use 1s absolutely
without danger, as it works without chemicals, and on this ground
is admirably adapted as a refrigerator for use on board ship, as it
cannot fail for want of the necessary cooling medium.

These are now mostly used for cold-

store purposes, more especially compression machines, the

2. Vapour Machines.

absorption machine being seldom employed.
All vapour machines are based on the principle that liquids
absorb heat when passing into a vapour. They abstract the heat
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necessary for this evaporation from their surroundings, and in
consequence cool them. The following refrigerants have been
employed : Ammonia (NH,), sulphurous acid (SQ,), carbonic acid
(CO,), water, methylated spirit, ether, Pictet fluid, etc.”

The liquids, after changing into gas, are again converted into
a liquid state for use again by either absorption or compression.

Absorption is the physical property by which certain bodies
are absorbed by water under certain conditions, brought about
by regulating the temperature and pressure. The vapour so
absorbed can be driven from the liquor by heat, while compres-
sion and cooling result in condensation.

(a). The Compression Machine.—Fig. 75 shows the three
principal parts of this machine
—the compressor, the con-
denser, and the evaporator.
The compressor (marked p)
draws in the vapour from the

evaporator, and after compres-
sion delivers it to the condenser.
It is fitted with automatic
valves ; those for the suction
valves are marked 5, and S,
and the delivery valves are
D, and D,. The delivery
pipe C C leads from the com-

pressor into the condenser, and

is connected toacoil of pipes sur-

rounded by cold water, which

enters the tank by A and leaves it by B. There is an arrangement
inside the condenser, not shown in the illustration, which keeps up
a constant movement of the water pumped through. The valve R
regulates the flow of the liquid from the condenser into the coil of
the evaporator V. The latter is made similar to the condenser, but

* To prevent the inhalailon of these vapours, in case of accident it iz advisable to have at
hand appliances for protecting the workmen when required ; in fact, their use is enforeed by
accident insurance companies, Trhey are ln the form of respirators, spectacles, gloves, sie, [
appendix). The best known of these appliances is a smoke-helmet, and this, which thoroughly
protects the head, is kKept ready in many slavghterhouses,

M
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instead of water in the tank there is a solution of salt,” entering by
E and passing out by F. This brine, after being coocled in the
evaporator to about 18° to 14° Y., is forced by special pumps
through the cooling apparatus in the rooms, and returns into the
evaporator to be re-cooled, while the vapour in the coils i1s passed
by the suction pipe G G to the compressor P, to begin its course anew.

Owing to the low temperature in the evaporator and the suction
pipe, these must be protected against the leakage of heat from out-
side by some insulating material, such as cork dust, etc.

Besides the three principal parts described above, most machines
are provided with an additional part called the * cooler” (air-cooling
apparatus).

The expenditure of power and the quantity of cool water used are
regulated by the temperature of the former and the guantity of
vapour required to produce the cooling effect. ‘The higher the
temperature of the water, the greater the expenditure of power and
the greater the quantity of water necessarv. Some manufacturers
therefore use special apparatus, so that the machines they construct
only use a small quantity of cooling water. Many of these apparatus
are arranged to cool the water for re-use, and will be described
in connection with the cooling machines themselves.

Some may conveniently be mentioned now, as the firms who
make them do not make refrigerating machinery. Iirst come
Zschocke's patent hurdles and Gebr. Korting's cooling tower.

The former consists of a simple framework, provided with
hurdles, the latter being so constructed that the water runs over
this surface in thin sheets. On the underside of these hurdles
there are numerous projections which separate the water into drops
and pass it on to the next hurdle, and so it is passed on from
hurdle to hurdle until there is a fine artificial rain made, which
comes into intimate contact with the outside air, the openings
between each hurdle giving ample opportunity for free dranghts

" Az is well known, fresh water freezes at zero, at which point it is hardly possible for salt water
to be frozen. Brine usually contains about twenty 1o twenty-five per cent. of salt, and must have
zalt added to it from time 1o time as the moisture withdrawn from the cold room is absorbed,
when any arcangement is adopted by which the air actually comes in contact with the brine.
Sometimes & guarter per cent. petroleum is added, buat this muost be stored in the open aic for
some time, and constantly sticred up, or else if left for even a short time a strong edour of
petrolenm will be noticeable in the meat siore, Experiments have been made with fuller's earth
but this produces a deposit in the pipes and the brine pump.
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of air. These hurdles can also be built up in the form of a
tower.

A still greater evaporation surface is obtained by a frame filled
with bundles of brushwood (see fig. 76).

Another type which has been fitted up in the slaughter-
house at Magdeburg is made thus: By means of a
*‘douche " the water is sprayed very finely on to a tower made of
slabs of wood, and is so thoroughly cooled as it drops down the

tower amongst the air rushing in between the laths that it can be

Fig 70

drawn from the tank below the tower perfectly cool, and be used
over avain for the same purpose as before.

The cool water flows from the condenser at a temperature some
degrees higher than on entering, and can be used for other
purposes, such as the boiler feed or general use in the building,
IFor the latter it must be pumped into a high cistern to command
the service tanks,

The cold brine from the evaporator is employed for the actual

cooling of the rooms before it goes into the air-cooling apparatus,
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so that the cooling effect of the evaporator reduces the temperature
of the air of the room, and at the same time purifies and dries it.

Two types of air coolers are used—that known as *direct
expansion,” in which the air is blown over the coils of the
evaporator ; in the other form the evaporator cools the brine, and
the air is brought into direct contact therewith,

With regard to the cooling of the air, the action of the cooling
surface does not require any further description. Naturally, the
cold bodies become warmer by contact with the warm air, and thus
the quantity of heat given off within a certain time depends on the
size of the cooling surface and the difference of temperature between
it and the air.

The drying of the air 1s a necessary consequence of the cooling
process, for air contains less aqueous vapour the lower its tempera-
ture becomes, and the condensation of the aqueous vapour is greater
according to the extent to which the air is cooled. This condensa-
tion takes place on the cooling surface. If the latter is metallic, it
becomes covered with snow ; if it consists of brine, the moisture 1s
absorbed.

The eleansing™ of the air is practically a washing process, done
wndirectly by the cooling, and directly by the contact of the air with
the brine. The first may be explained by the fact that as the aqueous
vapour in the air is condensed it forms particles of water on the
mechanically- conveyed bodies that are also in it, whether they be of
an organic or an inorganic nature, and with these particles of water
the impurities are transmitted to the cooling surface, and are thus
removed from the air.

But if brine is used, then the impurities are held fast by adhesion,
and the air is washed more completely. This shows the undeniable
excellence of the method of cooling by direct contact between air and
brine.

The circulation of the air in the cold room is effected by means of
fans, which are placed in the room, and connected with air-ducts in
the following manner. The warm and impure air rises upwards,
and is sucked into pipes (of galvamised iron or wood) in the roof, and
15 led to the cooling apparatus, where it is cleaned, cooled, and dried,
and after this process s perfected it is conducted through a second

*The Danish physiologist Hausen has invented an apparatus for laboratory experimenis, by
s of which the air §s almost entieely freed from all bacteria and particles of dust.
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network of ducts, and blown into the cold-room again. These
delivery ducts differ from the former in that a considerable number
of branch ducts are led off from the principal duct with outlets on
their under surface, their number and size being increased the
further they are from the fan, so that even the most distant corners
of the cold room are supplied with a plentiful flow of fresh air.

In this way the cold-room maintains its necessary temperature—
on an average about 36” to 40° F., with about seventy per cent. of
moisture, pure and dry.

Another, but not so desirable, method of cooling 1s by
evaporating the refrigerant itself in a system of pipes in the cold-
room. ‘The warm air, rising upwards, is cooled, and falls to the
ground again, and so on. But as the moisture contained in the air
of the cold-room is deposited on the pipes in the form of frost, this,
by its gradual accumulation, reduces the transmission of heat, and
while the air in the cold-room is certainly low in temperature, it is
also damp, owing to the ever-increasing quantity of frost, which
remains firm in consistence, and may thus very probably retain all
manner of microbes, from which it cannot afterwards be freed.

The cooling machines, which come next under discussion, closely
resemble the machine previously described as far as regards three
of the apparatus (compressor, condenser, and evaporator), but there
is such a difference in the cooling-apparatus that a special descrip-
tion will be given of each.

If, however, an air-cooling apparatus is required, whatever its
construction may be, it must always be on the principle of limiting
to a minimum the work of the fans in circulating the air by
avoiding change of direction and friction,

The following manufacturers have usel ammonia as a cooling
medium and the compression system :

1. The Linde Ice Machine Company, of Wiesbadenand London.—
Dr. Linde has produced four different cooling apparatus, which are
all in use.

The oldest of these is so constructed that the evaporator is used
directly as an air-cooler. It 1s in use in the slaughterhouses of
Bromberg, Celle, Erlangen, Frankenburg, Kaiserlautern, Muiden,
Stassfurt, and Stargard’'s. An undeniable merit of this system is
the abandoning of the use of brine, which was formerly employed
for the transmission of heat from the air to the ammonia, and the
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absence of the pump used to keep the solution of salt circulating
through the cooler. The spiral evaporator for the ammonia is
enclosed in the air duct and placed in, near, or over the cold room, and
the air is circulated through it by means of a fan. In consequence
of the cooling of the air, the cool surface becomes covered with a
layer of snow, which as it increases is always interfering more and
more with the absorption of heat through the walls of the pipes.
To prevent this, the different coils are changed over to receive the
warm compressed ammonia circulating through the machine, which
melts the layver of snow and condenses the gas.

Fig. 77

But the preference must be given to the three earlier machines by
the same inventor, because of their simplicity and greater effect.

A number of sheet-metal discs are fixed on a shaft lying
horizontally (see fig. 77), so that they are each some little
distance apart, and at their lower edge dip into a tank filled
with the cold brine. These discs revolve slowly, and become
covered with a thin layer of brine, and thus form a series of narrow
canals, through which the air is blown. The brine cooler, the
evaporator, and the air cooler form a single apparatus, the
evaporator coils being directly underneath the system of discs and
in the tank containing the brine.

The special advantage of this rotatory apparatus is the small
resistance offered to the air passing through it. There is thus a
reduction in the power absorbed by the fan. Most of the cold
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stores erected by Linde (on the Continent) are fitted with this air-
cooling apparatus.

Of late some evaporators with brine sprays have been used, and
combine the evaporators and air coolers. (See hig. 78, longitudinal
section ; 79, transverse section ; 8o, ground plan.

Fig. 78.

The refrigerator coils, in which the fluid ammonia flows to Le
evaporated, are arranged vertically, and over each a pipe 15 led, out
of which the brine flows over the whole length of the coil
simultaneously, and then drops down

from one laver of pipes to the other. o I—IE
‘T'he brine is collected in a tank for } —-E
the puipose, out of which it is drawn '. 1:2
by a pump, and is again sent through \ é’ﬁ
the pipes as before. ‘T'he whole appara- ¢ i
tus, which stands over the cold room, 1s :....._H:-'lﬁé
enclosed in a well insulated chamber,

and the air is driven through it into

the cool-house air by means of fans. The cooling eflfect is thus
first produced in the thin layver of brine with which the coils are
covered, and then in the air.
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'his construction has the following advantages :

1. In consequence of the small quantity of brine required, the
expenditure of energy in the circulation-pump is small.

2. The air passes through the apparatus without change of
direction and in great transverse sections, and thus but little
power is required for the fans.

3. All parts of the apparatus are accessible as the coils lie apart,
each coil being easily inspected and kept clean.

4. The absorption of heat by the evaporating medium is as direct
as possible.

Coolers of this type have been put into the slaughterhouses in
Aix-la-Chapelle, Bochum, Cassel, Danzig, Hamburg, Heidelberg,
Landau, and Stade. In some new establishments there are shower
coolers, by means of which the brine is made to fall from a height of
several yards like a close and heavy downfall of rain, and the air to be
cooled has to pass through this. According to statements of the
manufacturers, this apparatus is somewhat cheaper than that with
the revolving discs. The pumping for the shower cooler requires
more power, as the falling brine must be raised again, hence it is
more expensive to work than the apparatus with the revolving
discs, so that both appliances cost about the same in the long run.
‘The shower cooler has been fitted up in Barmen, Frankfurt-a.-Main,
Neuruppin, Summerfeld, Zeitz, and Ziegenfals.

Instead of the submerged ammonia condenser as used in the
earliest manufactured machines, we now find the open evaporative
type, usually placed on the roof of the engine-house,

It must be borne in mind that there should be a duct from the
open air to the suction side of the fan through which fresh air can be
drawn and led into the cool-room* when required. This duct can
also be made use of if the cold-room is needed in winter, when cold
air from outside alone is blown into it.

In order to be able to warm the air in winter, simple steam coils
are arranged on the delivery-side of the fan. This method has not
been found to answer well in very cold winters, because theair blown
into the cold-room through the lower air-duct rises quickly upwards

* A connection of this kind between the cold-reom and the outside ale, without any com-
munication with the fan, is strongly recommended, especially if care is taken that the opening can
b wasily and tightly closed every time after it isused. This can be done by building inair-shafis
which lead out to the roaf and which can be closad at the bottom.  These ajir-shafts should be of
Iren or stoneware, and must be of ample area with a sultable cowl at the roof,
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and is led away by the upper duct without producing much effect, and
the air remains almost unchanged in the lower part of the room.
To obtain a sufficient supply of air for a very cold winter’s day, there
must be a third air-duct laid on the floor of the cold-reom for carrying
off the warm air, at the same time that some passes by the suction
duct. Small gas-stoves can be placed in different parts of the cold-
room and be removed when they are not in use, while the third air-
duct on the floor of the room can not be lifted without some damage
being done, and it is a serious inconvenience to the business going
on in the hall, unless arranged for in the first instance so as to be
sunk in the floor itsell.

In Leipzig there is a special
arrangement made, whereby it is
possible to keep the air in winter
at a temperature of from 327 to 41
FF., and dry. This has had the
most satisfactory results, has cost
very little, and is managed in this

[ way. According to the temperature
Venfiiator

N ubtet

outside, and the moisture of the air

in the vestibule of the cold room, a
cooling and then a drying results,
one after the other, and therefore
a determined heat of the air led
in is attained, and along with that
an increase in the capability of

Bround absorbing moisture.
Hlan

Fig. #1. 2. Osenbrick und Co. — The
cooling of the air is effected n a cylindrical vessel closed at the
top and bottom (fig. 8r), in which there 1s a cast-iron endless screw
fixed on a shaft in the middle of the cylinder, and provided on the
upper side with radial ribs of such a height that the surface is
always covered with brine, pumped into the apparatus from above.
There are also several holes to allow some of the brine to flow
through and form a shower at the lower end of the last coil of the
worm, and a fan at the lower end compels the air to pass through
the shower and over the surfaces of the worm, whereby the washing
of the air 1s eflected.
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The brine collected at the bottom of the cooling apparatus is
again passed through the evaporator by means of a pump, is there
cooled, and returned.

3. Germania Engineering Works.

The specialities of this firm are their evaporative condensers and
water coolers, as shown in fig. 82 and at E, fig. 83. These
are fitted up on the roof of the engine-house,

I and require no tank, and there is also the
H advantage due to the rapid circulation of air to
j"— which the condenser is exposed, whereby refri-
| } cerating action of the water is greatly assisted,
j

L

:——n- s0 that the water con-
! : sumed 1s materially
L | lessened. If the water

is to be re-cooled, it
can be done, as has
been already pointed

i

out, by means of brush-
wood coolers. Figs.

o — s -

82 and 83 (pages 170-
171) show the special
method followed by
this company, and

when it is fitted up

along with the con-
denser the latter may
be either enclosed or
open. In the former
case, the warmed cooling-water running from the condenser is raised
to the cooler by means of a pump. In the latter case, the condenser
stands under the cooler, so that the action of the air is continued
on the coils of the condenser. The warmed water flows from a
tank to a pump, from whence it is raised to the cooler and passes
again over the condenser. The additional fresh water required is
only five per cent. under favourable conditions, and ten per cent. in

unfavourable circumstances,

4. Maschinen-Anstalt Humboldt. — The air coolers already
described have been objected to because the air can only

I
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be forced through them at a certain speed, otherwise hittle
particles of brine are carried along with it into the cold-room; and
further because, as has been already mentioned, the strength of the
brine gets reduced by absorbing the moisture from the air.  These
drawbacks have been as far as possible avoided in the Fixary
refrigerator.

This (see figs. 86, 87, 88, page 174) consists of two walled
chambers containing evaporator coils, which are separated from

each other by a space forming a by-pass duct. ‘The arrows in the
illustrations show the course taken by the air coming from the cold-
room. The action can be best explained by reference to the
illustrations, supposing the apparatus to be set so that when the
coils in one chamber contain no liquid ammonia and become en-
crusted with hoar frost, due to evaporation of the ammonia that has
taken place, and at the same time the coils in Chamber II. contain
liquid ammonia for evaporation. Then the warm air withdrawn
from the cold-rbom by means of a fan is made to pass over the coils
covered with hoar-frost (which is thus melted), entering Chamber I1.
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much cooler, and is there still further cooled by contact with the
colder coils, depositing its moisture and all injurious constituents in
the form of frost, while the air itself returns to the room cold-dry
and cleansed.

This firm make their air-ducts of tongued and grooved boards,
saturated with chloride of zinc or protosulphate of iron (green vitriol,
copperas).

5. G. Kuhn.—The refrigerator consists of a more or less large
number of galvanised iron plates hung close to each other and
surmounted by a tank, from which cold brine flows down both sides

into ‘another tank underneath to be again cooled in the evaporator.
TheZair is blown between the plates, and is thus cooled.

Such a refrigerator is already in operation in the slaughterhouse
at Goppingen (2,592 sq. ft. and 1 cwt. of ice an hour), and one is
being put up also in Frankfurt-a.-M.

6. Wegelin und Hiibner. — This firm previously built cooling
machines on the absorption system, but now malke compression
machines employing ammonia and sulphurous acid. They
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also use wooden ducts saturated with chloride of zinc, The cooling-
apparatus (fig. 8g) consists of cylindrical vessels fitted with a series
of flat plates, over which brine flows, and whence it is forced by means
of a pump. It falls over the plates in a cascade and forms ring-
shaped films, through which the air must pass on its way upwards.
Now as the air must travel through several air-ccolers (the number
of which depends on the size of the space to be cooled), it is thus
brought in different ways into the closest contact with the cold brine.
The brine collects at the bottom of the cooling apparatus and runs
down into the evaporator, and i1s then
re-cooled and used again. LEvaporator
and cooler are also made combined in
one, and the brine streams over the coils

of the evaporator in a thin sheet, collects
below, is drawn off by a circulation-pump,
and is again delivered

over the evaporator. A |
fan in the front of the !
apparatus drives the air |

through the cascade of

cold brine.

2. C.G. Humboldt,
jun. — This firm
have fitted up|

machines in thc}i-
I
slaughterhouses at |

Riesa and Nicolai.
The refrigerator con-
sists principally of a Fig. 8s.
large number of plates
of galvanised sheet-iron set on an incline and arranged in stages. The
brine runs over these, and the air from the cool-house travels in a
counter-current and is cooled. Besides this, there is a fore-cooling
apparatus, constructed as a heat exchanger, and consisting of plates
ranged over each other in a peculiar manner and at a considerable
distance apart. DBetween these there blows the used but still cold
outlet air and the warm fresh air coming from outside, so that the
latter is cooled down about 20° F. This cooled fresh air is led by a
duct to the cooling-apparatus of the machine, which is directly
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adjoining the other, and where it is still further cooled. The foul,
vitiated air is continually being removed by a separate fan, while
the fresh air can be supplied to the cold-room in any quantity that
1s desired. The continual renewal of air can be regulated most

accurately by butterfly valves in the ducts. The latter are made
of wood.

Compression Machines with Carbonic Acid.—Carbonic acid is
another medium used for compression machines. According to
calculations made by Professor Zenner, carbonic acid requires less
compression space than ether, sulphurous acid, methylated spirit

Fig. B

and methyl-chloride, or ammonia, and, as a large compressor loses
more by friction than a smaller one, there ought to be some
saving of power in favour of the latter. Some inventors have
therefore endeavoured to find refrigerants which will allow of the
reduction in the size of the compressor.

On the other hand Zeuner has
found (¢ Technische Thermodyna-
mik,” Leipzig, 1887 and 18go),
in comparing results in a calcula-
tion of the loss of effect in various . |
refrizerators, that under normal
conditions this loss amounts to
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forty-eight per cent. when carbonic acid is used, and only eight
per cent. with ammonia. The greatest drawback of the carbonic
acid machines is the high pressure under which they work.
This amounts to about sixty to seventy atmospheres, against
10'12 of ammonia, and 2'5 to 4 of sulphurous acid.

On the other hand, the supporters of the carbonic acid machines
urge that others, especially those worked with ammonia, have an
injurious effect on metal, and that the gases escaping accidentally
are prejudicial to the health of the workmen within reach, and also
.on the meat being kept in the cold store.

“If the symptoms produced by the inhalation of a proportionately
small quantity of ammonia,” says Peltenkofer, *“are compared
with the experiments of Emmerich, where ten persons were exposed
in a small room to an atmosphere containing eight per cent.
carbonic acid, and not one of them
was at all the worse, it is amusing
to call to mind the remarks of some
people that carbonic acid ice machines
are more dangerous than ammonia ice
machines. Facts prove that exactly
the opposite i1s the case.”

The disadvantages of carbonic acid
machines can be avoided, according to
Raydt, if compressors are constructed,
in which the carbonic acid is liquefied
at a pressure of from fifty to sixty atmo-
spheres, which can be done without any
danger resulting. On the contrary,
the dangers are less than with other
gases, as with the latter compressors

of larger dimensions are required. ,,;’/f”fA H f?
- i : - ,.r.-'.r:l’ rr"
1. The superiority of the carbonic Wi 6o

acid comprezssion machine of Raydt is the fore-cooling apparatus.

This consists of two coils enclosed in a tank, one coil forming the
connection between the condenser and the evaporator, and the other
that between the evaporator and the compressor, while the tank
itself is filled with brine.

The warm, liquefied carbonic acid formed in the condenser flows
through the first coil on its way to the evaporator, before reaching
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which it must pass through the fore-cooler, where it is cooled by the
cold carbonic acid vapour returning from the evaporator, the brine
allowing the heat interchange to take effect, so that on the one
hand the temperature of the liquid carbonic acid is materially
lowered, while on the other hand that coming from the evaporator
on its way to the compressor is thoroughly dried.

.{.7 VJ
tiosegod
e
SOR000000

Fassing Lhrough the Lompressors
Fig. 0. Fig. o1

To prevent waste, the gas collected in the chamber of the stuffing
box of the compressor is conducted to a gasometer, out of which
it is pumped into the system of pipes when required. The
cooling of the air is effected by means of a special brine shower
apparatus.

2. L. A. Riedinger, Augsburg (system Franz Windhausen).—
The air is drawn out of the cold room by means of fans and over
two separate coils through which brine flows. The air is cooled,
and the moisture gathers on the pipes in the form of hoar-frost.
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When one coil is frosted, it 1s thawed by reversing the current, so that
the warm air from the cold room 1s passed over the frosted coil first,
and then over the other, while at the same time warm brine circu-
lates through the former coil, and perfectly cold brine throuch the
second. By this means, and at regular intervals (every five or six
hours), a continual thawing of the coils takes place, if the machine
is in constant operation.

3. The Wepner System.
effected 1n two ways, namely, by conducting the air over artificial
ice, or over cold brine, as shown at fig. go (side view) and fig. g1
(front view). A is a box, consisting of a number of shallow tanks
arranged one over the other (Bi, Bz, B3); the air to be cooled
enters by an opening C1 in the side of the casing, flows over the

By this arrangement cooling can be

surface of the first tank, and reaches the second by the passage D1,
and so on until finally it goes out by Cz, after having passed over
all the tanks. ‘These tanks can be filled with fresh water, and frozen
by a machine to produce blocks of ice, over which the air can be
conducted. Cooling by brine is effected in a like manner. The
evaporator coils V for freezing can be in the lower part of the
box, and the cold brine generated in it 1s raised by means of a
pump R through a pipe r2, and delivered into the various tanks
(Br, Bz, B3) and returned by another pipe L to the evaporator.
The air is conducted through the box in the same manner as when
it 1s filled with artificial ice.

[n addition to the above refrigerant suiphurons acid is also used.
It was first introduced by Raoul PPictet, who also introduced what is
known as the Pictet Quid, which consists of a mixture of sulphurous
acid and carbonic acid.

According to experiments made at the testing station in Munich,
it appears that the Pictet machines require twenty to sixty per cent.
more power than the Linde ammonia compression machines to
produce an equal supply of cold air.

The advantages claimed for the Pictet fluid, and also for
sulphurous acid, are that they are not dangerous, while they work
with 21-4 atm., as against 60-70 atm. for carbonic acid, and 10-12
atm for ammonia, and, further, that no special lubrication 13
required, the greasy nature of sulphurous acid being suffizient for
the oiling of the compressor.
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Reference must also be made to ammonia absorption machines,
first built in Germany by Carré.

The ammonia liquor emploved is heated by steam, and the
ammonia gas is liberated with a temperature of 266°F., and a
pressure of 1o atm. The gas passes into the condenser, and is
liquefied ready for use in the evaporator, to cool the air passing
through it.

The ammonia gas is then passed to the absorber, where it is
absorbed by weak liquor from the generator, to which it returns to
be again distilled from the water.

There are various heat economising vessels, which are only
auxiliary to the actual process.

Loss of Weight by Air Cooling.— Before passing to the structural
requirements of a cold room, it would be as well to consider the
effect of cooling by artificial means.

As previously pointed out, moisture is extracted not only from
the air in the cold room, but also from the articles cooled. The
outer surface of the meat 1s thus dried, and the loss of water reduces
the weight. Loss of weight also occurs when meat is hung in the
open air.

Mr. Hengst, a slaughterhouse manager, after experimenting
with beef, veal, mutton, and pork, reports as follows :

“ After a week had elapsed the weight of the legs of beef had
diminished in weight by 4 lbs. 6 oz., the legs of pork and veal
18 ozs., and the legs of mutton 4% ozs. The legs of veal and pork
began to show signs of decomposition at the end of a fortnight, and
the legs of beef at the end of twenty-four days. No appearance ot
anything of the kind could be discovered on the legs of mutton even
after being kept for a month. (According to Zschocke, beef takes
forty hours to cool down from a temperature of 86° to 358" F.)

“The process of decomposition on the cross sections of the
muscular tissues of the beef is caused by small rod-shaped micro-
scopic organisms, which on account of the shortness of time could
not be properly examined and experimented upon. The products of
decomposition were almost odourless, and were only to be observed
on the upper surface of the meat, while the layers of meat under-
neath had a thoroughly normal appearance, and had the smell of

sound meat.”
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The author himsell has made experiments in the cold store at
Stolp with the following results :

A piece of beef weighing 116 ounces lost 29 ounces In twenty-
two days, seventeen days later 12 ounces, twenty-eight days later
g ounces, thus in all 50 ounces in sixty-seven days (= 43 per
cent.) ‘T'he meat was very juicy, and had a fresh, appetising odour.
The dry layer on the top measured 3 mm. thick in seventeen days,
and was reddish-black to black in colour, like smoked meat.

Horseflesh has a dry layer of 5 mm. at the end of forty-five days.

A second piece of beef of 200 ounces lost 51 ounces in
fifteen days, and 11 ounces more in another twenty-five days ; thus
62 ounces in forty days (= 31 per cent.) This great loss of weight
can only be accounted for by the circumstance that cut meat is
more perishable than meat covered by its hide.

Boiled (tuberculous) beef was also tested, the results being that
a piece of 87 ounces lost 12} ounces in fourteen days and 40 ounces
after twenty-eight days more. It was very much shrivelled up,
but quite fresh in the middle, and had neither an unpleasant smell
nor taste.

The director of the slaughterhouse at Goltz has made the follow-
ing observations :

‘¢ After being kept eight days at a temperature of 40° F. the loss
wias

} Bull  of 156 Ibs. in weight lost 8 Ibs.

1 Pig v 99 lbs. o w3} lbs,
1 Calf ., 83 lhs. i s o lbs.
1 Sheep ,, 78 lbs. i i 31he"

A quarter of beef weighing 191 lbs., after hanging for four days
in a warm, dry temperature (77° to 88" I'. in the shade through the
day), lost 13 Ibs. in weight.  None of the meat was weighed at the
commencement until it was dried and of the same temperature as
the outer air. It is thus proved that meat suffers a much greater
loss of weight when hung in the warm summer air than when it is
hung in the cold room.

In the slaughterhouse at Antwerp, mutton has been kept for two
years 1n a perfect condition.

The Manufacture of Ice.—Ice is manufactured in many slanghter-
houses, partly for disposal to the butchers for the filling of their ice
chests, partly to increase the profits of the slaughterhouse.
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The superiority of artificial ice to natural ice has already been
pointed out; reference will only now be made to the methods of
manufacture.

Generally speaking, there is a large tank containing brine, and
the necessary cooling coils, and a number of cans to contain the
water to be frozen. An ice tank is usually combined with the
evaporator of the cooling machine, and serves in such cases as the
brine cooler. It is usvally made of iron, thoroughly insulated,
provided with a thick wood cover, and is separated into two
compartments by an iron false bottom. The lower portion contains
the evaporator coils, surrounded by brine, which 1s circulated through
the upper compartment containing the moulds by a centrifugal
pump at the end of a side wall. The i1ce cans are conical in shape,
and are made of wrought iron. It has been found very
advantageouns in practice to make the blocks of ice as thin
and flat as possible, so as to freeze them quickly. For instance, blocks
weighing 56 Ibs. and 6in. thick will take about thirty hours to freeze,
while those of 258 Ibs. and 3in. thick enly require twelve to fifteen
hours for their production. To avoid unnecessary loss by radiation,
the frozen blocks are taken out only at the end of the generator, at
which the cold solution rises into the upper compartment, and the
fresh-filled cells are pushed in from the other end. In large factories
these rows of cells are taken out by means of an overhead travelling
crane, and those remaining Dbehind are pushed forward by
a screw, the mould frames being provided with rollers for the
purpose. The row of cells thus raised is brought to a thawing-off
tank filled with lukewarm water at the front end of the machine, and
dipped into this for a few minutes. The blocks are thus loosened
from the sides of the moulds, and the latter are then lowered into a
slanting position by means of a tilting arrangement, so that the
ice-blocks slide out, to be carried off to the ice-stores. The row of
cells thus emptied 18 again drawn up by the travelling crane and
carried to the other end of the ice tank, to be supplied with fresh
water. It is then pushed into its place in the tank, and the
freezing process begins again. In the same way each row of
cells is dealt with when the ice is ready.

The filling apparatus, which is exactly the same breadth
as the tank, has as many compartments in it as there are
moulds in one row. Each compartment has its own outlet pipe
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connected to a swing-frame, so that when this is let down the water
contained in the apparatus flows into each of the moulds below.

If the apparatus is filled merely with common water, the ice thus
generated will contain, as has been already described, all the
impurities of the water it is made from, and will also be cloudy
looking, due to the presence of a great number of air bubbles.
Clear or crystal ice is preferable, as 1t is not only free from all
muddiness, but by the use of distilled water is peifectly pure.

Agitation of the water during freezing also produces clear ice, and
a large variety of apparatus has been employed for this purpose.
The lL.inde Co. have a very simple arrangement, by which vertical
rods dip into the cells, and are attached crosswise to a horizontally
moved oscillating frame, with ball bearings. The lateral movement
of the rods becomes less as the freezing proceeds, and eventually
they must be withdrawn, leaving a small unfrozen core, represent-
ing about ten to twelve per cent. of the block, which may be allowed
to freeze after the oscillating rods are removed, or can be drawn off
and replaced by distilled water.

The distilled water necessary for the manufacture of pure 1ce is
usually obtained from the condensed steam from the engine by the
use of a surface condenser.

The condensed water should be cleansed from oil, ete., by sand or
charcoal filters. A variety of special apparatus is to be had for
making distilled water if the condensed steam from the engine is
not available.

The moulds are not filled by means of a filling-apparatus in this
case, but each mould must be filled separately, by means of a hose,
which takes the water to the bottom of the mould, so that the water
does not absorb more air as it rushes in, and so make the ice
cloudy. The exhaust steam may be condensed, freed from oil and
re-boiled, and then allowed to cool, after which it is filtered and is
used to fill the moulds.

The price of ice varies considerably, but butchers can usually buy
at a lower rate than other consumers. One cwt. can be bought
for 6d. in Oberhausen, St. Johann (discount, if taken regularly),
Dortmund (for butchers, it costs others double), Cologne, and Riesa ;
for 63d. in Barmen, Cassel, Dresden, Elberfield, Leipzig, and Wesel ;
9id. in Danzig, Essen, and Gorlitz ; 1s. in Breslau ; 12 lbs. for 2d. in
Gotha and Stolp; 36 Ibs. for 2d. in Brandenburg, and for 33d. in
Kreuznach.
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The Situation of the Cold Store.—The conditions governing the
situation of all buildings connected with articles of diet must be
observed in the laying out and structural arrangement of a cold
store; it must be convenient of access by carts, etc.,, have a
smooth and easily cleaned floor surface, and be capable of thorough
ventilation.

The front of the cold store is usually built to face the north, and
should be so arranged that meat transported from the slaughter-
house towards it 1s always under cover. When there is a direct
connection between slaughter-hall and cold store, which i1s not
possible in small slaughterhouses (such as those shown in figs. 2,
s, and 352}, this should be effected either by a large general
connecting passage (see figs. 10, 54, and 57)—and this is specially
recommended—or there should at least be a protecting roof of sheet
iron all along the way the waggons travel from the halls to the
cold store (see figs. 56 and 59).

Objections have been raised against the direct connection of cold
stores and slaughter-halls, especially if cattle stalls are in direct
connection with the latter. Mr. Schultze, a borough architect,
says: ‘‘In the laying out of cold stores it is important to see that
the air which finds its way into the building when doors, etc., are
opened, is good and pure. This requirement will not be fulfilled if
the cold store has a door directly connecting with the slaughter-hall,
and the latter is simularly connected with the cattle stalls; in
this case the odours from the slaughterhouse and the stalls will
pass into the cold store directly the doors open, and therefore a too
strict regard for the business requirements must be waived in
favour of hygienic demands.”

We would further remark, while on this subject, as has already
been mentioned when discussing the situation of the cattle stalls to
slaughterhousein Chapter VI., that the bad smellcan be prevented from
penetrating into the slaughterhouse if great cleanliness is observed
and the doors are made to shut closely. It is a sign that the place
is carelessly managed if there is any smell in the slaughterhouse
that could penetrate into the cold store.  If, for instance, there is
a really bad smell observable when the intestines are being taken
out it 15 not necessary that the cold store door should be standing
open at that moment; it is usually not opened until slaughtering
is finished for the day.
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Finally, there can be a:spm:ial room between the cold store and the
slaughterhouse, called the cooling room, which, besides connecting
both rooms, offers various advantages, and i1s never wanting in any
new establishment. IJ

But cold store and slaughterhouse are not situated beside each
other so much out of regnafrd to convenience as because it is advisable
to convey the meat into the cold store untouched by the weather.
Thus, the connecting passages already discussed on page 75 are of
great importance, which make the close connection between
slaughterhouse and cold store unnecessary, and yet offer favourable
conditions for such a purpose.

If it be desirable to economise space, the cold rooms may be
situated below the slaughter-halls, as in Dresden, Frankfurt a/M.,
Gorlitz, Neisse, and other towns.

Size and Arrangement of the Cold Store.—'T'he size of the cold
store can be calculated on the following scale :

Assuming that 1,800 oxen, 5,400 small beasts, and 2,700 pigs
are killed annually, this will work out thus—for each of the

two slaughtering days in a week 1,800

I5 oxen
2'50
1] 1 11 T 32400
= 54 small beasts
2'50
L] 1 k] :'?{}D
= 27 pigs
2,50

will be killed. If we reckon that each kind of animal weighs
a certain amount, according to the table on page 33,
then, on an average, large cattle will weigh 578 Ibs. (bulls
660 1bs., cows 495 Ibs.); small animals 61 Ibs. (calves 79 Ibs.,
sheep 43 Ibs.) ; pigs 176 Ibs. Then we have a weekly slaughter of
18,250 pounds (18 X 578 = 10,304 + 54 X 61 = 3,294 + 27 X
176 = 4,652 ; total, 18,250 lbs.) This quantity, therefore, must be
brought into the cold store. Then, perhaps, a quarter of this
amount, say 4,500 Ibs., may be left over from the last killing day.
That will make 22,750 Ibs. in all. Now, as 320 lbs. of meat can be
stored on ten square feet cold store floor area, then for the 22,750 Ibs.

2550 o }‘[), Then g4ft. 6in.

710 square feet are needed (
320
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must be reckoned for the width of a passage, so that about 160 to
220 square feet must be added to this (of a third of the surface), so
that such a cold store ought to have an area of about 1,000 square
feet.

In measuring the size, regard must be paid to the fact that the
town may increase, and more consumers will entail an enlarged
slaughterhouse ; it is advisable, therefore, that the cold store itsell
be built low, and the whole building so arranged that an upper or
under storey can be added. For this purpose the lower storey should
be half sunk, so that only a short staircase will be required
to reach it.

There is usually a cooling-room before the cold-room proper,
which is just as necessary to the latter building as is a cold-room
for the slaughterhouse. (In Gorlitz the cooling-room lies level
with the ground, but a part of the cold-room proper lies underneath
tt.) ‘The cooling-room was originally intended only as a vestibule,
in order to avoid a direct communication between the air from
outside and that of the cold-store. DBut of late its usefulness has
been increased. and large pieces of meat (sides of beef and particu-
larly heavy pigs) are placed in this room to cool down naturally.

By fitting it with tables, clearing blocks, etc., this room can be
used at the same time as a cutting-up room, and thus save encumber-
ing the chambers with pieces of fat, meat, and bones, which stick fast
and soon go bad. In large cold stores there are special cutting-up
rooms, which are very useful, especially if a part is fitted up as a
pickling-room, so that the store itself is freed from pickle-casks, and
the moisture arising from the brine is kept away from the cold-room
proper, while the temperature in the pickling-room can be kept at
the degree necessary for pickling (47 to 50° F., instead of 36°
to 40°). These rooms must be carefully fitted up, the walls being
of some kind of tiles, and the floor of flags. Paint must not be
used in the pickling-room, as it would be too much affected by the
brine splashed about. ‘These rooms can be built on the ground-
level, as in Barmen, 4,320 square feet ; Reydt, 810 square feet, with
thirty-five pickling-tanks ; Mannheim, 3,130 square feet; Posen,
2,700 square feet; or underground, as in Cologne, 4,750 square
feet, with fifty-six cellars, each of 45 square feet, containing
298 pickling-tanks ; Mayence, Heidelberg, 375 square feet, with forty
cellars ; Berlin, fourteen pickling-rooms; Diisseldorf, 2,000 square
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feet. In these cold stores the cutting-up room is also in the base-
ment, except in Mayence, where it is half on the ground-floor and
half in the basement. In smaller slaughterhouses, like Heidelberg
and Mavence, part of the pickle-room is fitted up as a cutting-up
room. Itis generally advisable that both rooms should be wear
encl other on the ground floor, and to avoid an upper storey if
possible.

The pickle-tubs may either be of pine, oak, or pitch pine. But as
these are all difficult to clean and soon leak, some prefer cement
tanks, which, on the other hand, offer the disadvantage of being
easily affected by the brine, become sour, and, on account of their
rough surface, are also difficult to keep clean. The favourite shape
is a long trough with a compartment of 20 to 4o cubic feet capacity.
The least objectionable, but also the dearest, are the glazed earthen-
ware tanks similar to the trnpe-washing wvessels. They are
thoroughly sour-proof, and the ware is usually so closely pressed
that even when the glazing is accidentally damaged the brine does
not penetrate into it. For a protection these are enclosed in
wooden boxes, and the interstices are filled with sawdust, ete., as an
insulation. Slabs of slate are often used instead of clay.

Over these vessels there are taps for hot and cold water, and the
discharge cocks deliver into gutters in the floor.

The tubs are usually placed conveniently around the room and
provided with wooden lids. DBut it is better, particularly in large
slaughterhouses, to divide them so as to let them out according to
their size (Cologne 30s., Reydt 6s., Mayence 255.—30s., Barmen
40s. 10 square feet per annum).  In the basement of the cold store
at Magdeburg there is a special * freezing chamber for salt water
fish.” In the top storey of the cold storage extension building in the
slaughterhouse at Berlin dryving and smoking rooms have been laid
out. In the former the pieces of meat to be smoked are first dried,
this being accomplished by means of special ventilation. Near
these drying-rooms there are smoking-rooms, four of which dis-
charge their smoke into a common chimney. The whole building
is fitted with electric light.

The height of the cold room should not be greater than 10ft. to
15ft. In some slaughterhouses it is considerably higher, especially
where there are overhead track bars—for instance, in Gorlitz the
height is 21ft. The cold store should not be less than 1oft.
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In many slaughterhouses space is economised by fitting this room
with two rows of hooks, one over the other, the lower for quarters of
beef and for pork being 6ft. above the floor and the upper row for
sheep, calves, etc., being about 4ft. to 4ft. 3in. above the lower row.
13ft. is quite sufficient for this arrangement, about 2ft. 6in. being
enough for the air ducts, etc.

. Ventilator for cold air. ¢. Mould. ¢. Peat moss.
b. =5 ., warm air. . Gravel. f. Concrete.
z. Coke breeze. I, Cement.

It is of great importance that both floor and walls should be
thoroughly dry, as by the penetration of moisture not only is the
loss of cold very great, but the enclosed air soon becomes musty.
The floor and the walls should thus be insulated. This can be done
by first forming a layer of concrete 6in. to toin. thick, and over this
a layer of coke, wood ashes, or peat-mould about 18in. thick or
more. The third laver should form the actual floor, and be either
of flags or cemented. Fig. g2 is a transverse section of a cold
store thus built.

Of course there must be a good fall to the gutters, which must
discharge over gullies with good stench traps. The surrounding
walls should be as strong as possible (3ft. thick), and should also
have air spaces and be insulated.
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These insulating spaces are filled either with the materials already
mentioned or kieselguhr, pulverised chalk, pumicestone, cork
refuse, charcoal, and silicate cotton (slag wool). Such easily
decomposed materials as sawdust and wood shavings must be
avoided. Cork slabs jointed and bedded in plaster also make a
very suitable covering for the inner walls ;| so does pumice, which is
antiseptic, waterproof, and heat-retaining. A third covering 1s
of infusorial cork slabs. These are prepared in slabs 3ft. 3in. x 1{t. 6in.,
require fewer joints, and are fire-proof. The outer surface should be
covered over with laths, and then coated with a plaster of cement
#in. thick, carefully smoothed over. The inner walls may be
very suitably covered with P. & B. or Willesden paper, which,
besides preserving the insulating maternials, is non-conducting.

No tarred or strong-smelling material must be employed for cold
store purposes, as proved by the disastrous results in the slaughter-
houses at Coburg, Cologne, Riesa, Zschopau, etc.

On these grounds tar paving as floors 1s not suitable for cold
stores.

Doors and windews must be very close-fitting, The frames
should be hung so that when they are opened there is no cross-
current of air. This can be done if the entrances to the actual cold
room are placed on one side of the cooling room.

Instead of common doors, these inner cold rooms should be fitted
with double doors, the inner ones being hung so as to be self-
closing. The windows should be as few as possible. They should
never face the sunny sides (south or west), and to prevent the
penetration of direct sunbeams they should be thickly glazed with
dim or thick green rough glass (containing about two per cent.
protoxide of iron).

Skylights should be so arranged as to act as ventilators, so that
in cold weather there is a sufficient supply of fresh air.

Hollow glass bricks (Silesian) have been used instead of windows
in the slaughterhouses of Cologne and Breslau. According to
experiments made in Cologne, there should be two thicknesses. with
an air space between. These serve the purpose of insulation better
than triple windows of rough glass, and as windows are easily
cracked when the 'sun shines full on them, it is well to protec't
them with an overhanging roof.

The roofs, which are either brick or concrete arches, are insulated



188 PUBLIC ABATTOIRS AND CATTLE MARKETS.

by layers of peat-mould or coke from about 18in. to 36in. thick,
covered by a layer of clay.

Inner Fittings.—The floors and walls must be covered with a
light-coloured material, and easily cleaned, as previously
mentioned.

Cement-rendering, withont any paint whatever, will not do, for it
has been proved that schizomycetes settle on such walls and create
a strong mouldy smell, which spreads through the entire cold-room.
If it is not considered advisable to paint the walls, they must
undergo a thorough cleaning and disinfection several times in the
year. For the latter an antimonium-paste is strongly recom-
mended. In several slaughterhouses the walls of the cold-room
are lined with zinc.

The best mode of lighting is by electricity, because it gives out
neither heat nor smell—two important characteristics. According
to Lorenz there is developed in one hour:

With one man working, about 130 units of heat.

One argand-burner, with 3} cubic feet gas consumption, about
goo units of heat.

One glow lamp, of sixteen candle-power, about thirty to forty
units of heat.

One composite candle, about 110 units of heat.

The cold-room proper is divided into separate lock-up compart-
ments of various sizes. ‘The smallest of these should not be less
than thirty-two square feet Hoor area, and the largest in small or
medium-sized slaughterhouses should not cover more than sixty-five
to seventy-five square feet (in Breslau there are some 162 square
feet). The most useful size is about fifty square feet. DBesides
these lock-up compartments, there should be large open spaces,
either for common use or to be let out daily, according to the
number of hooks used.

‘T'he compartment can have separating walls of various materials,
such as:

(a) Iron rails; these are onlv occasionally met with, and are

not to be recommended, as they make purloining too easy.

(b) Galvanised wire netting; very much used, but not advis-

able, as fat, etc., lodges between the wires, and tends to
uncleanliness.
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(¢) Corrugated iron, with wire-netting ; the lower part of the
wall of wire-netting to about one foot high ; the middle part
(about 4ft. 6in.) of corrugated iron; and the top part (about
2ft. 3in.) of wire-netting again.

(d) Perforated corrugated iron sheets.

(e) Wirework, with wired hard-glass in the same order as the
wirework, and corrugated sheet iron.

The last is the favourite combination, and is most to be recom

mended. The glass part is the portion that comes in contact with

the meat, and its smooth surface 1s n.'.hi:_'-. cleaned. On the other

hand, no one can reach his hand through:from one compart-
ment into the other. Every compartment should be provided with
a raised curb at the floor to prevent any dirt getting in from the
neighbouring compartments. The latter should have sliding doors,
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preferably in two parts (see fig. g3, page 18g). These economise
space, and are intliép&nﬁzlbll: where the passages are narrow. Each
compartment, and also the large room, should have hook frames
fitted up in two rows; occasionally movable hooks are provided.
The lower hooks should be fitted up about 6ft. above the floor.
If they are lower than this 1t is more difficult to take the weight oft
the hooks. Behind these large hooks it is well to have a row of
smaller hooks. These should be movable, and similar to those in
the pig slaughter-hall. To obtain more space, movable brackets
can be hxed under the hook frames, between which iron rods can
be placed the full breadth of the store, and from which hang movable
treble hooks.

The most convenient method of conveying meat from the
slaughterhouse to the cold store is by means of the track bar
arrangement described already in pages go-g7). Another method
is to have hooked frames which are fixed on to small wagzgons
running along narrow gauge tracks to the cold store.

In large institutions it is usual to have a railway siding directly
to the cold store, so that when necessary the meat can be loaded
and unloaded there in large quantities.

Income and Cost of Working.

In Stettin the annual income from the cold store alone is about
£350, while the upkeep, management, amortisation, and interest are
about £1,850. In Stolp about £200 of the annual income is set
aside for the requirements of the cold store. In DBremen
it costs +7s. 6d. per hour to keep the meat cool—that
means that five pounds weight of meat costs a penny a day.
As is seen by these calculations, the income derived from the cold
chamber does not cover the expenditure, which must be augmented
by other means, for as the occupation of these cells is voluntary,
they will remain empty if a high price is charged; while, on the
other hand, compulsion must not be exercised. The returns can
be increased, however, if ice-making is carried on at the same time.

Dr. Linde has made the following calculations for a cold store
covering 6,480 square feet ground area after having been worked
for six months. This is intended for a town with a population of
bo,000.
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A. Cost of Outlay.

1. Building (exclusive of site), meat compartments,
engine and boiler house, shaft, setting for boiler,
foundation, etc.

2. Machinery, including steam boiler, steam engine,
refrigerator, air cooling apparatus, pumps, belts,
pipes, ete. ...

Total capital outlay

B. Cost of Working.

1. Stafl. One engineer for twelve months, two firemen
for six months 52 :

2. Coal, oil waste, etc., for 180 working days each
of twenty-four hours ... :

191

£ 4,200

3,200

. £7,400

i 300
3. Sinking fund and general upkeep :
8 per cent. on £3,200 £256
2 per cent. op 4,200 B4 340
4. Interest, 3} per cent. average value on the books e 130
£923

For a cold store of this kind, with 6,480 square feet ground area,
which means about 4,600 square feet of floor area for compartments,
and a space of 1,880 square feet for passages, the annual rental for
10 square feet of space should be, roughly, about £2 4s. to make

it pay.

Even in small undertakings the cost of working the cold store is

considerable, as the following calculation will show. These

are for

a cold store covering 2,160 square feet ground area, and suitable for

a town with a population of about 235,000.

A. Cost of Outlay.

1. Buildings (exclusive of site, as above)
2, Machinery fittings as before

Entire outlay capital ...

£1,600
1,400

£ 3,000
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B. Cost of Management.

1. Stafl. One engineer for six months .. £36
2. Coal, etc., as above 140
3. Sinking fund and general upkeep :
S8 per cent. on £1,400 £riz
2 per cent. on 1,000 32 144
4. Interest, 3} percent. on average value in books ... 52 10
£372 10

“I'he above cold store, of which the annual cost is about £372 10s.,
would give about 1,620 square feet of floor area for meat chambers,
and about 540 square feet for passages, etc. There can, therefore,
be eighteen chambers covering about 42 square feet of ground, and
twunt}'rﬁi.\: compartments covermg 33 square feet. FFor each
105 square feet of effectively used floor area, the yearly expense
will amount to about j0s.

The following calculation of expenses was made by the Linde
Company, at the request of Dr. Schwarz, for the benehit of the great
number of small towns with about 10,000 inhabitants, and which

possess a slaughterhouse but no cold store.

A. Cost of Outlay.
1. Buildings.
(¢) Cold store covering 1,400 square feet open space
and about 1,850 square feet built upon (exclu-
sive of cost of site) for about 7s. 6d. per foot

occupied by buildings o e A700
(b) Meat chamber arrangements flor 1,025 square

feet of useful space at 4s. 2d. per foot 214
(¢) Engine and boiler-house covering about 1,200

square feet at 6s. 41d. per foot 335

(d) Engine and boiler, foundation and setting, shaft,
Etc- LU LN L - LR LI LR IJI
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2. Machinery.
(a) Boiler (270 square feet of heating surface and

for 7 atm.), including pumps, etc. ... e 178
(b) Steam engine (non-condensing) 206
(¢) Refrigerating machine (equal to 2% cwt. of ice
per hour) e 400
(d) Cooling apparatus, fan, carriage 285
(¢) Steam, water and air pipes, fixing and ch.xr*nn;,
the apparatus, ete. ... 234
£1,300
B. Cost of Upkeep.
(@) Staff (six months) one engineer, one fireman 372
(b) go tons of coal at £1 perton ... £go
Qil, packing, ammonia, etc. 25 115
(¢) Sinking fund and general upkeep:
8 per cent. on £ 1,300 104
2 per cent. on 1,450 29 133
(d) Interest, 3% per cent. on the average value in
books & 48 10
£368 10

This expenditure is to be balanced by the annual income derived
from the renting of the 1,025 square feet of ground area covered by
chamber and supplying the slaughterhouse with hot water. When
it is taken into consideration that where there is no cold store a
hot-water boiler must be fitted up, and that at least thirty per cent.
of the coal used is for the heating of the water, it will be recognised
that the cost of coal, ete., debited to the cold store can be reduced
about £22 108, the cost for the outlay on machinery about £1o0o0,
that for buildings on account of the boiler-house and chimney other-
wise necessary, about £2350, which brings the entire cost of outlay,
roughly, to about f£2,400, and the entire cost of the cold store
working expenses to

(@) Staff 7 £72 o
(b) Coals £63 ; oil etc, £26 10 89 10
(¢) Sinking fund and general uchEp,
# per cent. on £ 1,200 ob
2 per cent. on 1,200 24 120
(d) Interest, 3} per cent. of average value on books 42
In all 5. £323 10
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The annual cost for 10 square feet of floor space used is, roughly
speaking, about £2 5s., according to the above calculations.

It should be borne in mind that the cost of working the cold
stores depends upon the length of time it is kept running. This
period usually extends to about 180 working days of fwelve hours
each in small institutions of this kind.

FFor such an establishment one engineer is sufficient, who can also
be his own fireman. His salary will not have to be paid out of the
receipts from the cold stores, because his services are absolutely
necessary without it, for the other machinery of the slaughterhouse,
as well as the water-heating apparatus, etc. The cold store requires a
fifteen horse-power steam-engine, which works non-condensing, to
allow for the further use of the steam for water heating, and con-
sumes 35 lbs. steam per horse-power per hour—g70 lbs. of steam
in all (including 45 Ibs, lost by condensation). If coals are burned,
from every pound of which seven pounds of steam can be obtained,
then the consumption of coal daily for a working day of twelve hours
i1s, roughly speaking, about 10 cwts.

Cold stores are much more profitable concerns if ice is produced
at the same time, and on which large incomes may be attained.
According to statements made by the Maschinenbau-Anstali-
Humboldt, of Kalk, the following are the expenses for a cold store
for a town of 55,000 inhabitants :

A. Cost of Outlay.
1. Two-storeyed cold stores, having 5,670 square feet
cround area, two cooling rooms ol 1,350 square
feet, two cold rooms of 4,320 square feet floor
area, and 2,800 square feet when divided into
chamber, boiler-house, and engine-house, shaft,
well, machinery foundations, etc. ... eoo £ 4,000
2. Machinery and fittings (two boilers, steam-engine,
refrigerating machine, with all the parts and
pipes, ice plant for producing ten tons of ice per
day) ... [T oa a3 T and 5,000
B. Cost of Working for 150 Working Days of 24 Hours.
. Sinking fund, interest, and general upkeep of the
premises, five per cent. on £ 4,000 £200
2. Sinking fund, interest, and general upkeep of the
machinery, ten per cent. on £4,000 400
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3. Staff (one engineer, two firemen, two labourers) ... £ 165
4. Coal, oil, etc. .. 185
Total working expenses £g50

Against this expenditure there is the returns on the sale of 1,500
tons of ice. If sold at 8s. per ton, there will be an income of £6oo.
That still leaves £350 to be covered, which can be obtained from
the rentals of the cold chambers. To this can finally be added the
letting of the pre-cooling room, 2,800 square feet of which, as
reckoned above as available, at 2s. 6d. per foot, will bring in the
requisite sum of £350. The rents charged for the chambers in
the cold store vary very much in different parts of Germany.

The following list of seventy-eight towns in different parts of the
empire shows a variation from 1s. to 5s. 6d. per foot, or an average
of 2s. 1od. (The prices are per square foot of floor area) :

58. 6d. in Hamburg.

55. in Wesel.

4s. 6d. in Bochum and Cologne.

4s. 3d. in Breslau, Landsberg a/W. (6d. per piece per day).

3s. 10d. in Barmen, Freiburg i/B., Halle, Hildesheim, San Johann.

3s. 6d. in Wurtzburg, Dresden (for seven months only).

3. 3d. in Brandenburg, Kreuznach, Crefeld (to be lowered to

1s. gd.), Cassel, Erlangen, Passau, Schneidemiihl,
Halberstadt.
3s. in Weimar, Dortmund, Frankfort a/M., Harburg, Lennep.
2s. 1od. in Beuthen, Brunswick, Cleves, Coblence, Gera,
Gorlitz, Heilbron, Konigsberg, Quedlinburg,
Strasburg i/E., Werden, Wiesbaden.
2s. 4d. in Oberhausen, Torgau.
2s. 3d. in Aix-la-Chapelle, Chemnitz, Detmold, Elbing, Hof,
Leipzig, Meran, Minden, Nordhausen, Nuremberg,
Riesa, Stettin, Weissenfels, Zwickau.
1s. gd. in Bernburg, Celle, Cottbus, Eisenach, Grossenhain,
Liegnitz, Naumburg, Stolp, Viersen.
1s. 7d. in Gotha, Zittau,
18, 6d. in Lauenburg i/P.
- 18, 5d. in Hanover, Pforzheim.
15, 4d. in Apolda, Kitzingen, Remscheid.
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1s. 3d. In Stralsund.

1s. 1d. in Neisse, Rostock.

15. in Gottingen, Tilsit,

In other states a fixed charge is made for the whole chamber.
Thus in Frankfort a/O., each chamber on the basement is let at
£4 10s., on the ground floor £35 12s.; Munich-Gladbach, £5;
Myslowitz, £g (for pigs 1s. per night, side of beef gd., calves and
sheep 5d.); Saarbruck, £12 108. for a large chamber, £5 for a
small one ; Spandau, £3, £4 108.,, and £6; Doppelzelle, £7 10s. ;
Weissenfels, £5.

In a number of towns only a small direct charge is made for the
use of the chambers, and the defcit is made up by the slaughterhouse
dues; for instance, in Gube the charge is 10s. a year for a chamber
(£ 2 10s. to those who are not butchers).

In other towns again the cold store is free and at the disposal of
evervone, while all the other dues are correspondingly increased, it
being held that the cold store is a necessary and important part of
the slaughterhouse for the purpose of keeping the meat of healthy
animals sound until ready for consumption. ‘That opinion was
expressed in the Conference of Slaughterhouse Managers at Berlin
in 18g3, but it met with no support, because it was in opposition
to an arrangement r1equired by law, and especially injured those
who either possessed a cold store of their own or would not use the
public store, especially if they had to pay the dues whether they
used the place or not. In Osnabruck the butchers’ guild there have
an arrangement not

leased out the entire cold store for £ 200 a year
to be recommended.

At the nineteenth annual meeting of the Mannheim DButchers’
Association opinions were expressed against this proceeding, and
objections were made to the costs of the upkeep of the cold store
being reckoned along with the slaughterhouse dues. A cold store
ought to be treated as an industrial municipal undertaking like gas-
works, waterworks, etc. Acting on this assumption a master
butcher of Cologne appeared before the District Committee with a
complaint against such a due being exacted. The latter then
delivered the following judgment (12th Oct., 18g7): * At the present
day a town like Cologne wounld not be allowed to erect a slaughter-
house without having a cold store. Where slaughterhouses still
exist without cold stores, they are either old undertakings or belong
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to small towns. The refrigerating arrangements are, therefore, to
be regarded as a wecessary and inseparable component part of a
slanghterhouse, and the costs of the cold store can be added to the
slaughter dues.”

If the butchers in the end won the victory, their trade would be
the only losers, as the town would not be likely to build cold stores
at their own risk without having a clear understanding that such an
undertaking would repay them. Again, it is not at all unlikely that
many of those already existing would be ruined and closed for want
of custom.

Most slaughterhouses have mno separate balance-sheet for their
cold store—in fact, Duisbergz, Witten, and Wesel appear to be the
only places where distinct accounts are kept, for the following
reasons :

1. Par. 1 of the Laws of 1868-81 gives a clear indication that a
cold store is not considered an integral part of a slaughterhouse.
Par. 2 of 14th July, 1893, indicates nothing in favour of the
opposite opinion.

2. If a cold store were, according to the laws of 1868 and 15851,
an integral part of a slaughterhouse, then the butchers would be
legally compelled to use the cold store built on the premises of the
municipal slaughterhouse, just as they can be compelled to use the
common slaughterhouse.

3. Separate balance-sheets give a clear indication of the pro-
ductiveness of the cold store.

The cold store is only allowed to be used by the horse-butchers
in very few towns.

The towns with dog-killing establishments (Chemnitz and
Zittau) do not allow these animals to be brought into the cold
store.

There is, however, no valid reason why the horse-slaughterer
should be debarred from the advantages of such a building.

The cold store compartments have not been restricted to butchers ;
they can also be rented to dealers in game, butter, ete,

1. Repulations for the Use of Cold Stores,—The rules for the
management of a cold store can either be drawn up in an indepen-
dent form or in the form of a lease to each lessee. The latter form
is preferable, and can be arranged from the following rules. 1, 2,
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13, and 14 are omitted, as these four paragraphs refer to letting
contracts only.
AGREEMENT As To LETTING.
Memorandum of agreement between the Corporation of the town

O wisscinvaieien A cieinermal leesnr) ANl s e e e AR
tenant.

L e e i B cooling chamber, No.
e T R AR movable meat hooks, and .. ........ sfquare
feet of space in the municipal slanghterhouse at ...... . ... o Ga b
s by AR TRt 1 e e e L o B T TR Ty )
e U o (R (to be spelled as well as written in hgures)
£.ciiiiiiiiiiiniio ooy under the following conditions.

2. The rent is to be paid half-vearly in advance, and always
within the first eight days of the half-year, commencing April the
1st, and October the 1st; failure to make payment gives the lessor
an immediate night to rescind the contract and take possession of

the chamber.

The tenant must give some security for the fulfilment of this
liabilitv.

3. The cold store will only be in use during the hot seasons of
the year, the period depending entirely on the weather.

The officials of the slaughterhouse will endeavour to keep the
temperature of the cold store uniformly between 36° and 40° IF., but
they do not guarantee this, and the tenant is not entitled to claim
any compensation in respect of any variation beyond these tempera-

tures.
4. The compartment rented may always! be used as a place of
storage, but it can? only be entered at the following hours:

i1n gome cold stores regulations the compariments are only allowed to be used during the
refrigerating season.  This regulation is decidealy a real hardship, for there 18 no reason why
the empiy rosms shouid not be used durlng the other seasons of the year.

91t is of the utmost importance that the chambers should only be entered at stated hours,
and not dus l!IH the whole :I'.1r'|.'; |'|:\|:‘I on the one hand, botter control I8 1J-ﬂ55|h|t. iHIlI. MWI-‘H‘“}'.
the loss ls materlally reduced. There are few towns In which the eold store is opén all
day long, but we may mention Bremen, Frankfort-a/M,, Hildesheim, Leipzig, and Wiesbaden. In
Oberhavsenthe only restrietion isthat the cold stere will be opened three hours daily, and when the
outside temperature rises above 72° F.  There is almost unlimited aceess to 1he cold stores at
Clive, Cottbus, Dortmund, Duisburg, Heillbronn, etc. [t can hardly be conténded that the store
must be kept open all day in the interests of the butchers themselves, becanse in almost all guild
slaughterhouses, where the butchers can do as they please, admission to the cold store is limited
taa very fow hours. At the previously mentioned conference it was almost unanimously agreed
that the cold store should only be entered at stated hours. Exceptions should be made in cases
of nucessity, if a special small opening foe is paid of 2d. or 3d., as is the case in guild cold stores.

In larger slavghterhouses the opening and shutting of the cold store is notified by the ringing
of a bell through the various workrooms. Hut a steam whistle answers the same purpose, and is
usually in existence to notify the closing of the slaughterhouse.
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1. During the refrigerating period.

(a) On working days. -

In the morning during the first hour after the slaughter-
house is opened. Mid-day and in the evening during
the last hour before the slaughterhouse is closed. On
market days between 3 and 4 in the afternoon.

(b) On Sundays and holidays.?®

In the months of May between 6 and 7 a.m,, in the other
months of the cool period from 7 to 8 a.m., and in the
forencons from 11 to 11.30.

2. During the rest of the year it may be entered at any time in
working hours.

QOutside these hours the cold store can only be entered by per-
mission of the manager of the slaughterhouse. The slaughter-
house manager may at any time make a change in the hours
mentioned.

5. After entering or leaving the cold store the doors must be
carefully closed at once. The passages intended for traffic must
not be filled up with any articles whatever, nor must they be
used for any sort of work. Hand-barrows are not allowed in the
cold store.

The tenant is permitted to fix his nameplate upon the chamber
he rents, provided that he has it made according to a prescribed
pattern.

6. The tenant must not bring meat* into the cold store until it
is thoroughly dry, and cooled down to the temperature of the air.
Should there be a dispute as to when this is accomplished, the case
will be decided by the slaughterhouse manager or his represen-
tative.5

3n the laws concerning Suaday laboor in works and factories there is an cxoeEplion made
(1L} inconnection with the supplying of the daily needs, and special requirements for Sondavs
and holidays.

11 the Sunday labour lasts longer than three hours, then the workmen must be allowed the
entire holiday of fully thirty-six hours, enher every third Sunday or every second Sunday from
6 am. till 6 p.m. or every week for the second half of a working day, that is, from one o'clock at
the latest,"

These orders must be borae in mind if the cold store is opened at all on Sunday.

* Many cold store regulations contain this clause: 1. That calves must only hang in their sking
for thiviy-six hours in the gold store, and that they must not come in eentact with anv of the ather
meat. 2. That meat which has once been taken out ean only be hung up again in the cold stora
ifit is first examined most caretully by the official in charge, and its quality is found by hitii to be
good. No smoked goods can be allowed in the chambaors,

& Jris advisable that the following addition be made tothis par. (pae. 6) 1 The variouschambers
are not to be overloaded with fresh stores in such a way as to retard the cooling operations,



200 PUELIC ABATTOIRS AND CATTLE MARKETS,

7. Bad-smelling or deccmposed meat, loose hides, hair, old
tallow, old fat, unscalded tripe, etc., hoofs, ropes, cloths, articles of
clothing and tools, with the exception of meat hooks, knives, bone
saws, chains, and ! paint hooks for the trolleys, must not be brought
into the cold store nor kept there.

If any such article be found in the cold store, it must be removed
immediately, otherwise the slaughterhouse officials will remove it
at the tenant’s expense. A written notice of the removal will be
delivered to the tenant, and if he does not make a claim and pay the
expenses incurred within twenty-four hours, the article will be
sold for the benefit of the slaughterhouse exchequer. If the article
is not of any use it can be destroved.

Blood may only be kept in pitchers with narrow necks®. It is
permissible to salt and pickle meat in the cold-chamber, but the
pickling-tub must be inspected and registered before being brought
in. They must be made of hard wood, firm and tight, must stand
on feet or blocks six inches high, and must be provided with a
closely fitting lids.

Meat of such animals as are not killed in the slaughterhouse
must ot be hung in the cold store. An exception can be made in
favour of those butchers who are . . . . miles from the
centre of the town; further, the slaughterhouse manager 1is
empowered to permit exceptions when necessary.

8. The most scrupulous cleanliness must be observed in the cold
store. The tenant is answerable for the condition of the compart-
ment he rents. At least once a week, and certainly on Fridays,
the compartment must be thoroughly cleaned ; care must be taken
that the floors are always dried with a cloth after being washed.
The use of great quantities of water is to be avoided.* Meat, fat, and

3 In many slanghterhouses such artieles are not allowed to be brousht into the cold store
either,

# Many managers allow blood to be kept in the cold store in sealed vessels, but this ought mot
to be done, a3 the blosd very soan decompases and becomes unhi for the porposes of sausage
manufacture,  Therefore it must be allowed 1o stand in narrow-necked cans.  The most suitable
place ta keep it is the pickling-room (as in Cologne).

4 1f pickling-tubs are allowed to stand in the gencral cold stere, which iz zeldom permitned,
particularlyin those belonging to guilds, they must be under sirice control, as dthe guality of the
cold store alr must not suffer thereby., In most slaughterhouses a special regulation book is
kept regarding pickling-tubs.

*Different opinions prevail as to the mode of cleaning; still, dry cleaning must be decidedly
preferred 1o wet cleaning, as in overy case molsture must be avoided in the cold store as faras
possible.  Itis beter o leave some spots al blood on the meat to be sold than o bring great
quaniitics of water into the cald store, for the greater the gquantity of moisture there is in the air
of the cald store the higher will be the demands on the mechanical powers of the cold store
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suet must be laid on a clean ledge or on a block raised at least six
inches above the ground. Meat hooks must not be hung on the
wirework of the cell. Articles belonging to the slaughterhouse
management—blood dishes, pails, brooms, etc., must not be locked
up in the cold chamber.

9. The rented cells must be kept locked by the tenant. The
slaughterhouse management do not consider themselves liable or
answerable for any of the stores or articles kept there.!

10. The slaughterhouse manager, or his representative, is
entitled to enter the cold chamber at any time for the purposes of
inspection along with the tenant or his men. The tenant must
open the chamber immediately on the request of the slaughterhouse
manager or his representative; otherwise the latter may enter as
and when he pleases.

11. The tenant can only share his chamber wholly or partially
with another if he has special permission to do so from the
slaughterhouse manager.

There are exceptions when a chamber can be shared between two?
persons at most for their common use; the tenants in this case
must decide between themselves which of them is to be held re-
sponsible to fulfil the obligations required by the regulations. In
special cases both tenants are held liable for the rent conjointly.
The sub-tenant has to have his key made at his own expense, and
is bound to give it up when he resigns the use of the chamber.

12. After the expiration of the time stipulated in par. 1, the
letting contract ceases and determines. The chamber must then
be given up in the same condition as it was when the tenant got it,
and thoroughly clean. Any repairs or cleaning required must be
done at the expense of the tenant.

——

plant, and g0 much the greater will be the expense (o keep this up, It will suffice if the ehambers
are thoroughly swept several times in the week with a wet broom.  In Cleves every occupant of
a chambser has 1o pay 3d. a week for the cleaning of the place.

Inthe goild cold stores at Stralsund small zine vessels are placed under the larger pleces o
freshly killed meat, to eateh any dreps of bloed which may fall, These vessels must be
thoroughly cleaned on a certain day every week by the occupants of the chamber,

1Afier the experience of several fires ( Konigsburg and Stolp) itis recommended that the meat
should be insured against fire. The premium is litde more than one per cent., and thus if there
15 a fair store ol provisions in i, as is already done in several places, the cost would Le trifling,

1t is not advisable to let out one cell to more than two persons unless it is at least fifty square
feet in arca, begause care must be taken under all circumstinees that the pieces of meat do not
bang too closely besile or above «ach other, as often happens. In such cases the air will nog
reach it freely, and the surfaces of the meal will be meist and greasy where they touch ecach
other.
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13. The tenant subjects himself to a fine amounting to three
shillings as a maximum for every case of contravention of the fore-
going regulations, whether committed by himself or by his work-
men'. The amount of the fine, which must be paid into the
slaughterhouse treasury within three days, is settled by the
manager. A complaint as to this fine can be made to the
magistrates within three days, and their decision is final.

In cases of repeated offences the further use of the cold store can
be forbidden to the tenant for the remainder of the time of the lease,
without being released from paying the full amount of the rent.

14. This contract must be drawn up in duplicate, and the tenant
must bear any expenses of stamping, etc.

R s el B 1Ty e e TR SR e R S

2. THE HORSE SLAUGHTERHOUSE.

In a large number of towns in which the meat control generally
is faulty or defective, it is found that there has been a strict super-
vision for a lengthened period over everything connected with horse
slaughtering, public as well as private. Indeed, public horse
slaughterhouses have been in existence in many towns long before
there was a common modern public slaughterhouse. In Berlin, for
instance, one was put up in 1847.

The fact that the former aversion to horseflesh is yvielding to the
arguments to the contrary, which are founded on sound reasons; the
disproportionately high price of meat ; Lut, especially, the protection
which is afforded to the public by the inspection of horse slaughter-
houses ; are all causes which are leading to the continual increase in
the consumption of horseflesh ; for while until the year 1850 only a
knacker could kill horses, and as all that the knacker gets is carrion,
for this reason horseflesh, however good in quality, was regarded as
carrion, and therefore was very seldom found in use as an article of
diet. In the year 1888, by a Ministerial decree, the carrying on of
horse slaughterhouses is made subject to various regulations, and
knackers are forbidden to sell horseflesh as human food until the
body has been examined by a veterinary surgeon and pronounced

AThe general Statnie Book of Common Law says: * Shoold anyone knowingly appoint an
unshilful servant lor any work, he is llable to refund all the damages caused to a third party in
the performance of that work by the incapability of that servant.” According to Article 1384 of
the Civil Code, *one is not only answerable for the damage he does him=elf, but also for that
done by persans for whom he is responsible, or who are under his protestion or charge.”
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sound. Since then many horse slaughterhouses have arisen.
There were about 314 1n the year 1894 in Prussia alone, besides
those in almost every slaughterhouse. !

In every town in which there is a slaughterhouse, possessing com-
pulsory regulations as to slaughter, it must therefore be stipulated
that horses can only be killed in these, and then, as required by
the board of control, only in a sgpecial building.  Therefore, when
larger slaughterhouses are being planned, it must be taken into
consideration that a horse slaughterhouse will be required
eventually, and that a place must at least be reserved for it.
Although there is no actual reason for it, still it appears right that
the horse slaughterhouse should be so planned, that it can only be
reached from outside by a special entrance, and that from inside it
should only be accessible by the slaughterhouse officials. Such
arrangements are suggested in deference to the aversion that still
prevails against horseflesh; for any sufficient reason why horse-
flesh should not be brought into contact with other meat does not
exist. The separation is made so as to prevent fraud, although it
is more likely to occur outside the slaughterhouse.

As regards the building itself, it can be fitted up according to
present needs, still it must always be seen to that a slaughter-room
exists fitted up with windlasses and the other necessary appliances
for the slaughter of at least two horses, and likewise stabling for
the same. ‘Tubs must also be provided, on one side of this
slaughter-room, for cleaning the entrails, and must be supplied with
hot and cold water.  There must also be the necessary utensils,
such as trolleys, tables, etc. In large slaughterhouses there is
sometimes a special room for the horse tripe, and the whole horse
slaughtering establishment, and the so-called sanitary buildings,
have a Freibank adjoining them and a room for cooking the meat.

We find this arrangement in large towns like Stettin, Hamburg,
Elberfeld, Halle, Barmen, Danzig, Dortmund, and also in smaller

—_——— e — -

1 5till more striking is the inerease of the consumption of horseflesh in other European
countries, for instance in Austria, at the slanghiechouse of Si1, Marx, Vienna, only 1,122 horses
were killed in 1862, and 7,003 in 1800, The number of those slaughtered rose in (804 to 18,209, In
the same year the number killed in the slanghterhoisses of Berlin, Breslau, and Hamburg was,
for the three towns, 4060. The consumption of horseflesh iz relatively greit in various smaller
towns, for instance, Stolp; for while in Berlin about half a horse may be reckoned to every
too inhabitanis, in Stolp a whole herse is required 10 every 100, In the year 184 the consumys-
tion rose to about 23,186 horses, 3,803 asses, and thirtytwo mules, as well as 11,275,000 pounds of
meat. Morot, in his “ Des Progrés de |'Hippophagie,” reports that in Paris there are new
eighty horse s'aughterhouses,
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towns like Wesel, Cleves, Potsdam, Riesa, Gera, Freising, Gotha,
Rheydt, ete. All these have a separate entrance from outside.

In a number of towns, especially in the kingdom of Saxony,
there is a slaughtering place for dogs connected with the horse
slaughterhouse, as in Leipzig, Griinberg, Quedlinburg, Dresden,
Chem nitz, Zwickau, Zittau, etc.? A dog slaughterhouse has just
been erected in Munich.

3. THE ‘‘FREIBANK."

The Freibank* is a place of sale within the premises of the
slaughterhouse for meat possessing peculiarities which make it
otherwise unmarketable, but which is nevertheless not injurious as
human food. The great importance of this institution will be more
closely gone into in Chapter XII. under **The Utilisation and
Destruction of Rejected Meat.,” In this place we shall only discuss
the necessary buildings for a Freibank.

It must be observed, by the way of introduction, that in every
case it is expedient to choose such a situation that the buying public
comes very little, or not at all, in contact with the actual slaughter-
house, but rather, if possible, can enter the saleroom direct by a
separate enirance from ondside. But as of late it is mostly only cooked
meat—in many slaughterhouses exclusively such—that is ofifered
for sale in the Freibank, there must be, in a room adjoining the
actual place of sale, arrangements for the cooking of this meat, and
as steam is the most suitable method for the purpose, it must not
be too far removed from the boiler-house, unless a special small
steam-boiler is fitted up for the purpose with a cooking apparatus
attached to it. This is gone into in Chapter X1I.

For the reasons stated, the choice of a suitable place often offers
difficulties, as both points have to be taken into consideration—to
avoid the general slaughterhouse being entered by the public and
to make the distance from the boiler as short as possible.

In almost all new slaughterhouses, such as Cologne, Hamburg,
Stettin, Danzig, Landau, Riesa, etc., the Freibank are
directly accessible from outside, also in various older establishments

Elbing,

such as Erfurt, Wiesbaden, etc.

“The number of dogs slaughtered amounted, in 1396, in Leipzig to 11, Chemmnitz 251,
Fwickan 45, Zittan 25, Bantzen 12, Meran 4o, Freiberg 5, Riesa 3, (uedlinburg 177 In the
whaole of the |-;i|:|g|ﬁ-,:-|:n of 531!:!“!’ 304 1|1.'|ng;:!. were killed in [h!lﬁ.

*Soa note, page 55,
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A large Freibank-house, consisting of several rooms, has just
been built in Berlin, the stenilising apparatus being fitted up
in the basement of the same building. In other places it 1s placed
just at the entrance, as in Wesel, Weissenfels, and Gotha. Some-
times the police slaughterhouse is used for this purpose.

In those places where the slaughterhouse lies at a greaf distance
from the centre of the town, the public, as a rule, object to come so
far, and so it is occasionally quite useless, though it is in great
demand ; therefore a Freibank has been erected in the centre of
some towns, and in larger towns there is one for every different
quarter of the city. These are very primitive affairs, and are some-
times only common stalls.

Places of this kind in various parts of a town are found in Halle,
Hagen (4), Zwickau, Leipzig (4), Dresden (2).

The transport of the meat from the slaughterhouse to the
Freibank is very costly, and entails a great deal of time ; sometimes
the covered waggons, specially constructed for the purpose, get
much overloaded.

A Cologne firm manufacture waggons, which are not only
perfectly suited for the transport of the meat, but are so arranged
that they can be driven to a stated place! in the town, and serve as
a place of sale, the sides being let down as flaps, and thus can be
used as a counter over which to sell the goods. The waggon has a
floor area of 85 square feet, is provided with hooks, etc., so that the
meat of three oxen, six or eight calves and sheep, and several pigs
may be put in at one time, and also leave sufficient space (40
square feet) for two or three persons besides. The price of this
vehicle is £ 120, but it must be taken into consideration that it can
also serve when 1t is not being used for Freibank purposes, for the
transport of meat of this kind going to small butchers who possess
no vehicle of their own.

The place of sale must be sufhciently roomy-——at least, if this
mode of sale is established in the town—to be able to admit a large
number of purchasers. Further, it must be fitted up neatly, and be
provided with every utensil necessary, and have a special entrance
and exit, so arranged (by turnstiles) that the buyers can only enter
singly.

U the interest of the butchering trade, hawking in the strect by means of these waggons is
absolutely forbidden,
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The new meat-cooking establishment and the sale room in
Hamburg are fitted up most beautifully, and are quite pattern
establishments.

The following :t{]j-:;in{ng' buildings are only to be found in large
slaughterhouses, and it is necessary, therefore, that only the principal
points should bz considered.

4. FAT AND TALLOW MELTING.

Although the erection of a fat and tallow melting building should
be avoided by the slaughterhouse management, on account of the
bad smells that arise during the process, still in many cases it
cannot be avoided ; and if, as happens in many places, the noxious
smelling gases that develop are absorbed and burnt in the fire that
heats the steam boiler, then the greatest evil is removed. In the
fat-melting building, measly and tuberculous pigs are melted down
into lard, and glue is obtained at the same time, while the refuse is
used as manure.

In the tallow or suet-melting house the suet is used for various
purposes. It is a fact that by the connection of this kind of build-
ing with a slaughterhouse the production of good fat (for margarine)
is vastly increased, and the guality improved.

For larger melting establishments, mostly rented out to an
association of tradesmen by the slaughterhouse management, a
number of rooms is necessary, which are preferably arranged in
three storeys.

In the ground floor there is usually a room for the manager and
another for the reception and weighing of the raw material, and
additional rcoms in which the tallow melted in the upper storey is
refined and purified.

The raw materials, after they have been weighed and sorted on the
ground floor,! are conveyed by means of a lift to the upper storey,
where apphances are fitted up for washing and drying the tallow,
which is destined for the preparation of the finest cooking fat. -

Above the refining room is the melting room ; here the tallow is
passed through a mincing machine, and 1s thrown into an apparatus
in the form of a pulp, when it is melted by the aid of hot water.

The liquid fat is conducted to the refining vessels on the ground

The fat and tallow from cattle are selected in what is known as the “ Search-house™ in
the United Kingdom. In Glasgow and elsewhere the “searchings” belong to the butchers'
association.—Hns,
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floor by means of a pipe, and when refined and cleared it is led into
barrels on the cellar floor.

In another room of the upper floor there is the manhole of a large
cylindrical vessel standing on the ground floor. This cylinder, or
digester, is for melting the residuum from the boiler in which the
finer fat is melted and for the inferior quality of tallow fat, which is
only suitable for industrial purposes. It is afterwards run into
barrels and kept in the cellar, which is provided with a re-
frigerator to accelerate the congelation of the material,

The steam necessary for melting is drawn from the common
boiler. Power for this plant can be either taken direct from a small
motor for the purpose or be transmitted from the slaughterhouse
engine.!

There must be a thorough drainage of the floors on each storey :
the discharge pipe must be as wide as possible, and must lead into a
strainer, where any pieces of fat driven down the pipes are retained.

Although tallow melting buildings® have been erected in various
slaughterhouses, in some cases they have not been used at all, and
in others operations have been stopped on account of improper use,
s0 that it is advisable that every authority, before fitting up such a
building, should first consider the possibility of its being a source of
income.

In Berlin the tallow-melting house brings in an annual rent of
£1,200, in Leipzig £272 108. (4 £31 for steam), in Halle {175
(= 6 per cent. of the value of the building without the fittings),
and in Barmen £75 as rent.

5. ALBUMEN WORKS.

Here and there we find works in which the blood, caught in large
#zinc vessels and not used for the preparation of sausages, is
utilised for other purposes. But as this manufacture also develops
unpleasant vapours, many of these works have been closed, and
many corporations have preferred not to have them at all.

In Berlin, the albumen factory in the slaughterhouse premises
brings in an annual rent of {3500 at the present time; some years
ago it realised three times as much.

*Moritz suggests that there should be rooms in the tallow melting building for the salting and
storing of sking and hides, and in suitable cases also machinery and appliances for the refining
works.

Zln Chapter X1I. will be found a deseription of apparatus for small tallow works under the
heading of * Cooking  Appliances for Unsalcable Meat.” A tariff for the use of tallow-melting
boilers will be toond in Chapter X 1., We. 6.
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In some towns a profitable use is made of the blood, the serum
being extracted from it in special chambers and sent in casks to
albumen works. Such rooms are fitted all round with stands for
the reception of flat vessels for holding blood, in which the blood
must stand for a considerable time before the coagulum separates
from the serum. The serum is put into barrels and sent to an
albumen factory and the coagulum is mixed with sulphuric
acid and used as manure.

Blood chambers of this kind are in existence at Barmen (annual
lease £15) and Munich {annual lease £40). In Cassel there is a
special blood-drying apparatus. ‘The blocd, after drying, is ground
up for use as manure.*

By the fitting up of apparatus for the destruction of animals
totally unfit for consumption, as referred to in Chapter XIIL., a
rational utilisation of the blood by drying and pulverising is
possible,

6. SKIN-CLEANING WORKS (SAUSAGE SKINS).

The necessity for fitting up a special room for cleaning sausage
skins can only arise in large establishments where the butchers do
not themselves prepare the skins, this work being done by a special
class of tradesmen, as in Alsace and many South German towns
where the tripe dealers buy up feet, heads, paunches, etc., and
cleanse and prepare these themselves. Usually the skins are
cleaned in the general tripe-cleaning room, or special small rooms
are reserved for general use. In Barmen the skin-cleaning works
bring in £35 5s. a year, in Berlin about £ 500, and in Leipzig £120.

7. HIDE SALTING AND STORING SHEDS.

In some slaughterhouses a loft over the stables, or even over the
slaughter-hall* has been reserved as a drying-room for the skins and
hides of animals killed in the establishment. This, however, is not
permissible on various grounds; for bad odours arise from the
skins, and the meat adhering to the hides attracts immense quantities

1The albumen works in Hanover have been turned into a factory for * blood-syrup fodder."
Mo results have come to hand as to the vse of blogd.meal as fodder. The HMood-meal obiained
in the State Knackers' Yard at Hambiirg shows the following constituents: Moisture, 829 per
cent.; fal, 4°14 Per cent., | ||'|t:|‘4;|g1_-|;|,,, 11°825 per cent. ; raw ||m|ci||‘ ;S'vguﬁ PEr cent. ; ]'Ihaﬁ}'l-hﬂl'i.l:
achd, 1663 pet cenl.

“In Gotha the hides were dried in an attie over a slaughter-hall, a tax of 2id. being cxacted
for an ox hide, and 13d. for that of a calf or a sheep. In Hamburg there are some rooms in an
cxtension built on to the tripe-house, which are let out to hide merchants for the preliminary
staring of hides,
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of all kinds of insects, which give rise to impurities in the flesh’of

the animals killed.®

In some slaughterhouses a basement is used for salting skins,
and in the upper storey they
are dried. Besides these
rooms there must be a room
for keeping the finished skins,
and an office. If thereis a &=
sufficiently large space at :
disposal, there should be an

Fig. 4.
independent establishment of this kind.

There are well arranged hide-salting establishments and hide
stores in Berlin (£200 a year rent), Magdeburg, Dortmund, and
Barmen (£600). In Leipzig there are three hide-storing sheds and
a hide-drying loft.

In Munich-Gladbach, the butchers’ guild have
let out a part of the slaughterhouse premises
there, at an annual rent of 10s., for the erection of
skin sheds.

e

— == F

#Im ficung up such industrial institutions the following directions were given by the Minister
for Trades and Industries, 15th May, 18g5:
* Establishments for the drying and salting of untanned hides.

“fa) Animal skins must be dried by being spread out and hung up on lines or on frames.
Skin-dreying establishments are inconvenicnt owing to their bad smells, and
dangorous because of the stings of inseets, which may result in blood polsoning. The
ercction of such establishments in closely-built localities is, therefore, hazardous.

*The places where the skins are dried must lie high and be as alry as possible, The floor
must be watertight. Particles of blood, the water used for cleanlng and other
drainage, are to be removed in the same manner as the drainage from the slavghter-
housa,

“{b) Hides are salted by being sprinkled with salt on the meat side, and afier lving thus
for a short time they are rolled up and stacked vp one over the other.

* A salt brine eontalning blood oozes cut of these, so that the foor must be watertight and
made somewhat on a slope and, if there is no connection with a drainage system,
there must be a watertight, covered collecting-pit in connection with the room. As
regards keeping and removing of the sewage and any refuse, the orders laid down
for the slaughter apply.”

To meet the Injurious eflects of the salt on the walls and floors, the former should ba
plasiered with asphalt, and the latter paved with granite flags, the joints being filled up with

asphalt. If loss resisting material iz used the =alt very quickly makes its destructive Influence
falt.
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A public sale of the skins and hides, also some of the tallow fat,
takes place in the slaughterhouses at Aix-la-Chapelle, Bielefeld,
Bremen, Chemnitz, Crefeld, Dresden, Diisseldorf, Eisenach, Elber-
feld, Essen, Hagen, Iserlohn, Coblence, Cologne, Leipzig, Mann-
heim, Miinster, Munich-Gladbach, Remscheid, and Solingen.

Figs. g4 and g5 illustrate some suitable forms of barrows for
carrying the hides,

We must not omit to mention that in some slaughterhouses there
are * bristle rooms.” These rooms are for the washing and sorting
out of pigs' bristles ; they must be well ventilated and lighted, and
provided with good drainage, etc.

8. SAUSAGE MEAT ESTABLISHMENT.

For the special convenience of the butchers and for the lightening
of their industrial operations we find in the larger slaughterhouse
establishments rooms provided with mincing machines, these being
usually in connection with the cold store. The power needed is
supplied either from the main steam engine or from an electric
motor. For a small payment, regulated according to the quantity
of meat minced, those tradesmen who are not in possession of a
mincing machine of their own can in a short time and with little
expenditure of labour have their meat minced for them.

Such buildings are to be found on the premises of the slaughter-
houses of Baden-Baden, Calw, Cannstadt, Freiburg i/B. (charge for
mincing, 1s. 6d. per cwt.), Swibisch-Gmind, Gdppingen, and
Leipzig. In the latter city 1s. 6d. per hour is charged for the use of
the mincing machine,.

G. BATHS.

A bath room, even though of the simplest kind, should be
provided in every large and medium slaughterhouse, because such
appointments are not only hygienically of great importance,
especially for workmen whose handicraft offers ample oppor-
tunities of their being soiled with all sorts of filth, but also because
by this means the sense of cleanliness will be developed in a high
degree.

These baths must be fitted up in the neighbourhood of the hot
water tank. The most suitable is the shower-bath, the only differ-
ence between it and the slipper-bath being that it 1s considerably
less costly to work and to manage, and permits of more abundant
use.
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For each douche a room of eighteen square feet is sufficient, ten of
which are for the actual douche, and eight for dressing in. This can
be simply fitted up with a stool and a peg for hanging coats on, or,
if more luxury is desired, with a looking-glass and a boot-jack. This
is separated from the douching room either by an oilcloth curtain
or a partition. There should also be a partition between each douche.
The floor should be on a slope, and covered with laths. Twe
douches will be enough for a medium-sized factory. The best and
safest method of heating the water so as to prevent scalding is by
means of 2 counter-current apparatus or a mixing-cock, or by a
safety mixing apparatus and spray douche.

It has been proved by experience that such shower-baths for the
workpeople can be made to pay if 1d. is charged for each, including
the use of soap and towels; but it 1s advisable that these baths
should be free of charge, exclusive of soap or towels.

In the slaughterhouse at Magdeburg there are three small rooms,
with shower-bath appliances, for the butchers, and one for the
officials. There 1d. is charged for a towel, but the bath itself is
free, In Leipzig there are four shower-bath rooms, and a large
slipper-bath for the officials. All of these are supplied by a counter-
current apparatus. In Gotha there are likewise bathing appliances
for masters and men, and in Gera there is also a shower-bath., In
Dortmund the bath rooms have been given up on account of their
not being in sufficient demand.

As the principal plant (steam and water) for baths is already in
existence in public slaughterhouses, the public baths should be
connected with such an institution. They are sure to pay, because
they can be so cheaply managed. This has already been done in
Duisberg and Finsterwalde.

10. ASYLUM FOR DOGS.

It is mainly owing to the exertions of the Society for the Protec-
tion of Animals that there have been added, to some at least of
the slaughterhouses in the larger towns, special rooms for the
purpose of keeping dogs until they are restored to their proper
owners or killed. It is very convenient to have a dog asylum
adjoining the slaughterhouse, for in that case no extra man is
required to look after it, neither is there lack of food or straw, and
when killed the bodies can be quickly destroyed, or in cases of
emergency turned to the best advantage, and the public are offered
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the security that no abuse will be done to the animals caught and
kept. For smaller towns a room furnished with several partitions
or cages is quite sufficient ; while for larger towns there should be
a room for a special keeper and a killing chamber.

Of late experiments have been made in killing the animals by
causing them to inhale carbonic acid. To effect this they are put
into a cemented pit, or a drum-shaped receptacle, filled with
carbonic acid. This causes a speedy and painless death, and also
permits of an optional utilisation of the dead body, which would be
valueless if poisoned, for boiling down the fat for the use of con-
sumptive patients, ostensibly as a cure for tuberculosis. Dr. Ward
Richardson, of London, has adopted a new method in DBattersea
Park, whereby the animals to be killed are pushed in a cage moving
on rollers into an apparatus that can be charged with chloroform or
carbonic acid, when they are instantaneously killed by the admission
of the poisonous vapour.

Of late elforts have been made to establish buildings and
appliances for pickling on the slaughterhouse premises, so that
tradesmen with small businesses may be enabled to pickle cheaply
in the summer; but the results have not been at all satisfactory as
yet. At the Paris Exhibition of 1867 a pickling apparatus was
exhibited, called the auto-cure, and it consists of a horizontal
cylinder of about 6ft, 6in. in diameter. One side of this is closed ;
the other can be opened. The material to be pickled can be laid on
low trucks, so that the pieces do not touch each other, and pushed
into the cylinder on rails; the apparatus is then closed, so as to be
air-tight, and the air is pumped out of it. This takes an hour.
Then brine is pumped in for two and a half hours, with a constant
raising of the pressure till about 12 Ibs. per square foot. Both
pressure and suction pump are worked by steam., Five hours later
the meat 1s perfectly pickled. The brine can always be used again,
and pickling can be done at any time of the year. 1he meat should
increase in weight about three to four per cent.

The newest method of pickling is that invented by the Danish
zoologist, Aug. Fjelstroop, by which the entire arterial system of
the body of a well-bled animal has been injected from the heart
outwards.

In the slaughterhouse at St. Petersburg there is a workpeople's
kitchen, to the upkeep of which rich meat butchers contribute.
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CHAPTER VIII.

PURIFICATION OF SEWAGE AND UTILISATION OF
MANURE.*

GENERAL REMARKS ON THE PURIFICATION OF THE SEWAGE.

The cleansing, purifving, and draining off of the waste water
from the slaughterhouses is hygienically of great importance.
Sanitary authorities devote their special attention to this point, the
penalty for negligence being the closing of the entire establishment,
for by an inefficient arrangement of the drains the surrounding
ground is injuriously affected, and at the same time a propagatory
around 1s prepared for a number of noxious germs. According to
R. Koch, the following points must be observed in the cleansing of
the water :

1. All the material for infection contained in the sewagze must be
rendered harmless.

2. The sewage must be so altered in condition as to prevent
its becoming putrid and smelling in the drains, as it is prone to do,
because floating material of organic origin, such as blood, pieces of
intestine, the contents of the intestines, brain, etc., and other bad-
smelling, putrefying substances are plentiful, while oxvgen is not
present at all, or only in minute quantities.

According to Koch, it is just this lack of oxygen which is the
cause of the development of the poisonous gases, as it is this which
prevents the oxidation of the destructive products of the
microbes.

Seeing, therefore, that the carrying out of a proper system of
purification of sewage is always a matter of the greatest importance,
it must more especially be insisted upon, in the interests of the
State, in the case of slaughterhouses situated on the conhines, as
epidemics may easily be spread into a neighbouring state by the
garbage and all sorts of animal refuse discharged.

*Thiz subjoct has been brought up-te-date by the addition of descripiions of various
imporiant English systems not meationed in the original work.—Ens,
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It must be added that if the use of water is not spared in a public
slaughterhouse (and it must not be spared).* the refuse becomes
exceedingly diluted, and if there is a refrigerator, and a great quantity
of cooling water is used, this thins it still more, yet it appears to
many to be hazardous to lead it directly into running water without
a previous purification, as 1s done in some slaughterhouses, even if
the connection is made below the town.

Without taking into account that the latter is not everywhere the
case, but rather that in many cases the sewage is led into the stream
above the town, a method of this kind, although it is very cheap and
simple, is in opposition to the principles laid down by science. By
reason of numerous chemical bacteriological investizations in
connection with the conditional impurities of rivers and streams by
the sewage led into them, and the lesson learned from these that
running water has a self-cleansing power, people have again begun
to lead sewage, particularly that from slaughterhouses, directly into
rivers.  Lhis action is defended by Pfeiffer, amongst others, who
believes that it 1s more on principle than from actual reasons based
on fact that sewage is not led into rivers, for according to his
calculations the sewage of the town of Wiesbaden can be daily
estimated at 19,680 gallons, containing 13,200 pounds of organic
substance, which becomes mixed with about 154,700,000 gallons of
Rhine water (that is, about 175,000 gallons per second|, so that the
mixture of orgamic material in every gallon is only exceedingly
small. The Fishery Association of Brandenburg have also expressed
an opinion that the sewage of the slaughterhouse, as contrasted with
the ordinary sewage of the town, has done no dumage to the fishing, |
but on the contrary, at Spandau, has rather attracted the fish,
especially when fiecal substances and the like have been carefully
intercepted in the gully and the cesspool.

But, still, the objection has not been quite thrown aside, because
it is a fact that the direct leading of the sewage into the rivers has
from time to time brought germs of disease into the latter in great
quantities, which keep alive for some time in the running water, and

t According to caleulations made by Friedrich & Co., Leipzig, the yearly average shows that
about 135 gallons of water are used for each animal killed.

+Par. 43 of the Fishery Law for the Prussian State, of 3o0th May, 187, stipulates 1111-1:5: o H_is
forbidden 1o throw, 1o lead in, or have led into the water matecial out nfeﬁmlﬂll_ﬂt or industrial
businesses of such a quality, or in such a quantity, that other fishery rights aco injured thereby.”
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therefore have contributed to the transmission of disease. There-
fore, sewage must not be led into running water until it has been
subjected to a clarifying and a chemical cleansing. The different
methods of doing this will now be exhaustively discussed.

The simplest and cheapest method is by leading the water into a
eeneral drainage system, from which it is delivered into the sewage
of the town, to be dealt with altogether.

THE PURIFICATION OF THE SEWAGE.”

Sewage may be purified as follows :

1. By mechanical filtration or deposition, by means of which
the dissolved constituents are removed.

2. By chemical action, by means of which the dissolved
constituents, especially those containing nitrogen, are re-
moved.

3. By bacteriological treatment, by means of which the micro-
scopic organisms, especially the dangerous conveyors of
infection to mankind and animals, are removed.

Efforts are made to attain all these ends by subjecting the sewage
to filtration, and at the same time treating it with substances which
will transform the constituents in solution, or a part of them, into
indissoluble combination. The latter are then separated from the
water by the filtering, together with the undissolved constituents at
the outlet. For this purpose the sewage is either brought to the
sewage farm for punfication or the purifier is brought to the sewage.
On sewage farms hltering and chemical and bactericlogical
cleansing are carried out simultaneously, and by the same means
—the ground. In purifying works first the chemical action
takes place, and then the mechanical filtration, while the bacteria
are either remowved at the same time as the chemical or the
mechanical cleansing (different means being required for each of the
latter), or after both by still another sort of treatment.

A really perfect method of cleansing has hitherto not been
invented. The mechanical fltration is always certain to be
thoroughly done by all the best methods ; but there is often very
much to be desired as to the chemical and bacteriological cleansing
by most methods, although 1t cannot be denied that on some of

*For a detalled account see Dr. J. H, Vogel's book on the utilisation of municlpal sewage
(**Die Verworthung der Stiidt. Abfallsstoffe,” Berlin, 1894). ‘The author has relied very much on
the above book in this chapter,
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the purifying werks proposed of late very satisfactory means have
been put into execution as regards these points.
I. MECHANICAL DEPOSITION OR FILTRATION."

Mechanical cleansing by means of sewage farms has been found
of little or no use as yet for slaughterhouses, and opinions vary as
to the value of such a method.

Two objections have been raised against them—first, they are
not a success financially ; second, they are not hygienic. The first
point may be disregarded here, as it only plays a part in the sewage

of a whole town, but the second claims all our attention. It has
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been maintained by many for some years back that sewage farms
cannot be proved satisfactorily to keep back and remove infectious
substances—typhus bacilli, for instance—which are led to them in
the sewage. Thus they present a danger to their neighbouring and
remoter surroundings, into which the pathological germs are spread.
These doubts are to some extent confirmed by Virchow, Wehl,
etc., so that the question still awaits a final settlement. In any
case, the fact that during the twenty years the Berlin sewage farms
have been in operation there has been no case of transmission of
infectious germs speaks strongly against some of the doubts cast
upon the system.

Before proceeding with the description of the various modes of
mechanical cleaning, it will be as well to consider the course
of the sewage from the various rooms of the slaughterhouse.
The waste water which collects in the gutters of the slaughter-
houses, stables, and the tripe-cleaning house, etc., flows into
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gullies in the various rooms in different numbers according to the
area of flooring there is to be drained. They are mostly arranged
at the end of the channels, or if these are very long, the {all 15 so
arranged to allow for one in the middle as well. These gullies are
cast-iron boxes (figs. g6 and g7) sunk and built in below the floor.
They are square, and on the top there is a grating to intercept the
coarse pieces, and below the grating there is a funnel-shaped plate,
which leads the water, thin blood, etc., into a pail, the upper edge
of which is perforated so that the water may run out, while the
solid matter remains at the bottom. This pail may also be made of
closely-meshed wirework. The water from the pail rises until it
overflows into the drain, and thus forms a stench-trap, which
prevents the escape of the foul gases into the rooms. The drain-
pipes, which usually consist of glazed earthenware, must not be too
small—never less than four inches wide —in order that stoppages
may be avoided ; they must have a good fall, and the side branches
must turn off with an easy bend.

The solid matter which collects in the gully pail 13 emptied into
the manure waggons daily, and thoroughly cleaned. This can be
done several times in the day if necessary. In summer it is also
disinfected.

A further accumulation of solid matter is found in the syvstem of
drains in the yard where there are large manholes. These are best
made of hard bricks, well jointed in cement, and about three feet
square in the clear; and where the drains discharge from the
various buildings they must not be more than thirty to forty-
five feet apart. These manholes or cleaning pits must be covered as
in streets ; but they must be opened at least once a fortnight in
summer, so that too much solid matter is not let through into the real
purifying establishment. This method of preliminary clecaning is
necessary, even if cleansing or clarifying is afterwards adopted.

‘The simplest and cheapest, but at the same time most imperfect,
modes of cleansing drains are by settling tanks and filters.  The
former may exist alone, but the latter are usually found in con-
nection with tanks. These tanks, which receive all the sewage by
means of a main drain-pipe, consist of a series of chambers (fig.
99, page 220, ground plan), the size of which depends on the
extent of the business, but the larger they are the more effectual
they are. "The chambers are walled spaces, having an opening into



218 PUBLIC ABATTOIRS AND CATTLE MARKETS.

the next chamber at a certain height above the floor, usually 1ft.
6in. to 2ft.  When the first chamber is filled with the fluid to be
cleared, the solid material contained in it nearly all sinks to the
bottom while the fluid matter slowly flows into the second chamber,
from there into the third, then into the fourth, each time leaving a
deposit of solid matter on the floors of the chambers. Finally it
finds its way into a spiral passage, in which there is further escape
of foul matter, and at the end of which there is a pipe leading either
into a drain or direct into a stream of running water. The slower
the sewage flows the more solid matter will be retained. This solid
matter which accumulates at the bottom must be removed at stated
intervals.

Undoubtedly the greater part of the solid matter in the manure
water sinks to the bottom if it is allowed to stand for a short time
(half to one hour). But there always remains a minute fraction in
suspension, so that it is never possible to resolve the effluent abso-
lutely into two parts, a sediment and a clear fluid Aoating on the top,
by simple settlement., The fluid standing on the top of the sedi-
ment has alwavs a muddy appearance. Further, it has been
satisfactorily ascertained that the more a tank gets filled with
sludge, so much the less solid matter will be deposited ; 1nstead, it
so happens that if the tanks are filled with a certain quantity of
sludge the liquid flowing through them collects more solid matter.
Therefore the tanks must be cleaned out frequently, or their purpose
will not be properly fulfilled. Fig. g8 represents a suitable apparatus
for cleaning out the manholes.

The filters serve principally for the purpose of freeing the sewage
from deposits and floating matter. Filtering only obtains im-
portance after as great a quantity as possible of dissolved matter
has been changed by the chemical agency of precipitants into an
insoluble form. In spite of this fact, we often see filters used
where there is no addition of chemicals, the result being that a sedi-
ment 1s formed at the bottom of the filters.®

*This is confirmed by the recent experiments at London, Leeds, Leloester, Manchester, etc.,
in what is termed the Dibdin system of bacterial filtration, in which it was proposed o purify
sewage by pasging it through a series of filter beds without previous sedimentation in tanks.
The resuly was that the filter beds sludged up and lost capacity at the rate of about six per cent.
per month, g0 that in the space of one year and a half the filter beds would be entirely choked.
To avaid this it has been admitted by the most ardent supporters of filtration, or bacterial
contact, which 18 simply intermittent filtration, that the previous deposition of solids in a tank i=
a necessary prellminary, and the latest experiments show that the more complete the deposition
of both suspendad and dissolved sollds by ehemical precipitation the mare thorough is the action
of the subsequent fileers, and the greater theie longovity.
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Filtration can be either ascending or descending ; the lateral mode
is similar to the second of these methods. Ascending filtration,
which is adopted in the establishment for the cleansing of sewage
described below, has the disadvantage of not beinyg able to admit in
sufficient quantity the oxygen necessary for the oxidation of the
injurious matter, while the cleansing and renewal ot the maternal
for filtering is attended with difficulties. These disadvantages are

overcome by the other methods. Lateral

filtration is effected by means of a sloped
wall of filteringy material on the side facing
the course of the pipe through which the water
pours. DBoth lateral and descending hltra-
tion, especially the former, give ample
opportunity {for contact with oxjgen, and the
hiters can be easily cleaned and renewed.
Stll, it is often difficult to find sufficient
y space for them. Turf, gravel, coke, charcoal,
and sand can be used as hltering matenal.
Fig. gg (section) is an illustration of a
eravel filter. It is to be found in connection
with settling tanks, and 18 In common use,

and in great favour because of the small

RN ""*'-";"-'1"_\_1{\“-‘ By

cost ol |1‘[ti|‘|;_‘, it up ; but 1t 1s

imperfect throughout as a

method of clearing,  The liquid
15 led from the tanks through
the spiral passage by means of
an iron pipe reaching almost to
Fig. o8. the ground into a thoroughly

water-tight underground cis-

tern. In this there is a final deposit made of solid matter,
which 1s pumped up and carried off every eight or ten days,
while the water is forced through a bed of pebbles, which is covered
by a layer of clean gravel from ecighteen to twenty-seven inches
thick, and rests on iron supports and girders. It is very annoving
if the cistern is not made thoroughly water-tight, and there is an
influx of subterraneous water, for then the matter falling to the
bottom does not lie there, but rises up and presses against the
filtering bed, where it becomes in a short time like wet turf, and the
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water can hardly pass through it, and produces stoppages 1n the

tank, and, indeed, throuchout the entire system of drainage.
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A distributer 1s often found in the cistern. (See fig. gg, above).

This is a funnel-shaped frame terminating in iron bars or wooden
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laths placed one over the other, like those of Venetian blinds, the
opening of which faces downwards. This works not only as a dis-
tributer of the current, but at the same time it catches the matter,
which sinks to the bottom and prevents it from rising again. The
chambers should be cleaned as often as possible by means of sludge
pumps, chain pumps, or mud elevators, and the underground
cistern also must be cleaned out three or four times in the year,
provided that there is no stoppage of operations in the manner
described above. If the gully and the sinks are carefully cleaned,
the operations in the clarifying work are materially lightened.

Some are made (as at Cleve) with a mud and fat-catcher and a
sunk pit adjoining it, and for further cleansing a clarifying cistern
with a horizontal filter. The sewage flows from the fat-catcher
right and left through sieve-like appliances, afterwards unites in
this inlet pipe, 1s cleansed in the cistern, and then flows through
two box filters.

The cost amounts to about £60 to £70, to which must be added
about £100 to £150 for builders’ work.

2. CHEMICAL PRECIPITATION.

Sewage may be much more thoroughly purified if precipitants
are added to the liquid manure, either when it is standing or when
flowing at a slow rate, In the course of time a large number of
such means have been proposed, only a few of which have been
found practicable. “T'he operation of this precipitant must be such
as to get it into insoluble connection with constituents in the
sewage which are in the habit of forming a sediment quickly, and
which will also seize upon either sinking or floating matter.

Precipitation is carried out in several large tanks, so that after
the addition of the precipitant the sediment is allowed a more or less
perfect rest, and after the lapse of some time the liquid on the top
can be run off, or the sewage may be led directly into a suitable
receptacle after the addition of the precipitant, and there the separa-
tion into sludge and purified sewage can be effected at once,

Opinions as to the actual worth of this method are as yet very
much divided. Pfeiffer speaks decidedly against such undertakings‘:
for, according to his opinion, there has not been discovered as yet
any means by which all the microbes to be found in the water can
be made absolutely uninjurious, and thus the main intention of such
an undertaking remains unfulfilled. The greatest use of this
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method is that the sewage loses all its foul odours, although only
for a short time, and, owing to the addition of the chemical
precipitant, the deposit is usually not fit to be used as manure for
the land, because the great amount of lime it contains, or its sour
condition, permits only a limited use, and thus a part of the
possible income is lost.* The point of expense is not so very
weighty in the purifying works of slaughterhouses, because the
quantity to be purified is not important, and cleaning is all the
easier because the constituents of slaughterhouse sewage are always
the same, and can always be known exactly, which is not the case
as regards the ever-changing guantity of the effluent of a town,
where much may be squandered in the addition of cleansing
material. From a bacteriological point of view as well, the sewage
of the slaughterhouse 1s less dangerous, as refuse is usually
intercepted, if possible, before its entrance into the drains, and
removed by means of the waggons for carrying off the manure,
while special attention is bestowed upon that which comes from
diseased or suspected animals.

The principal precipitant used for the greater number of the
suggested methods 1s lime or lime water.

The best known methods are the following, according to Vogel :

Milk of lime and precipitation of the superfluous lime in the
solution by carbonate of magnesia. (Oppermann.)

Lime, aluminium and ferrosulphate. (H. Robinson and J. Ch.
Mellis.) 1878,

Limre, argillaceous earth, and salts of iron. (H. Y., D. Scott.)}
1863.

Milk of lime with sulphate of aluminium. (Rockner Rothe.)

Milk of lime, sulphate of aluminium, and soluble silicic acid.
(Miller-Nahnsen.)

“ Thomas " slag, with and without the addition of milk of lime,
sulphate of aluminium, and soluble silicic acid.  (Miiller-Nahnsen.)

Chloride of iron, proto-sulphate of iron, carbolic acid and water in
acid and alkaline form ; carbolic acid, hydrate of alumina, oxide
hydrate of iron, lime, and water. (M. Friedrich & Co.)

— = S - ——== -

*Note below regarding the conquest of all these objections in the Native Guano application
of the A.B.C. precipitation,

{From 1865 to 1877 inclusive this gentleman took out no fewer than nineteen patents for pro-
posed processes, all having astrong family likeness to (ke one in the text.
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Chloride of magnesia or calcium chloride with ferrichloride or
alum, or a mixture of the two, to which is added lime-water and
carbolic acid. (F. Hille.) 1870.

A salt mixture of iron, alumina, and a combination of magnesia,
the composition of which varies according to the sewage ; also lime
and self-acting cell fibrine, ete. (Dr. F. R. Hulwa.)

Lime and protochloride of iron. (Northampton.)

Lime, protosulphate of iron, and coal dust. (Holden.)

M:lk of lime, magnesium salt, and calcium monophosphate.

Milk of lime, sulphate of magnesium, superphosphite, and
chloride of magnesium dissolved together, and afterwards filtered
through peats or turf. (Schwarzkopft.)

Lime water and magnesium monophosphate. (Blyth.) 1858,

Lime and Glauber’s salt (sulphate of soda). (Fulda.) 1872,

Milk of lime and protochloride of manganese. (Knauer.)

Milk of lime and alkaline manganese. (Buhl and Keller.)

Milk of lime and sulphate of zinc. (Société Anonyme des Produits
Chimiques du Sud-Ouest in Paris.)

Milk of lime and lute. (Smith.)

The following is a list of methods for the cleansing of sewage in
which lime and milk of lime are not used :

1. Alum, blood, charcoal, and clay (whence the name it goes by
—A B C process), to which is also added magnesium salt, sulphate
of iron, sulphate of aluminium, etc. (Silar and Wigner,) 1868.*

2. Carbon and phosphate of calcium. (Lupton.) 1871,

3. Chloride of iron and hydrated sulphate of lime. |

4. Metallic iron. (Anderson.) '

5. Sulphate of aluminium, carbonate of soda and potash
permanganate. (Lenk.) 1865,

6. Alum, animal carbon, and hydrated sulphate of lime.
(J. A. Manning.) 1853, and six others up to 1872,

7. Alum, a little silicate of potassium and tannin. (Leigh.) 1873,

8. Phosphate of magnesium. (Blanchard.)

g. Soluble compound of phosphates and magnesium. (Tessie
du Moteny.)

*This, together with thirty-six other pateuts, is the property of the Natlve Guano Co., Lid..
London.

{This is probably No. 1845 of 1875, M F. Anderson, coprolite, phesphorite and sulphuric
acid.
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1o. Chloride of zine, borax, silicate of potassium, Iceland moss,
asbestos, ete. (J. Hanson.) 1877.

11. Fluor silicum, chlorsilicum, and an alkaline silicate :
silicious or boracic fluorine compounded with iron, manganese,
aluminium or zinc, etc. (Rawson and Slater.) 1876, Native
Guano Co.

2. Sulphate of aluminium and carbonic bone powder. (Le Voir.)

13. Charcoal, protosulphate of iron and sulphate of zinc. (Siret.)

14. Phosphate of aluminium or phosphoric acid clay dissolved in
hydrochloric acid. (D. Forbes and A. J. Price.) 1870, and two others.

15. A muriatic acid solution of banrxif, to which is added
phosphate of calcium. (Guenantin.)

16. Sulphate of aluminium and sodium aluminate and charcoal.
[ F. Maxwell Lyte.) 1885.

17. Calcined dolomite and czone. (Oppermann.)

8. Sulphate of alumina and oxide of iron. (Secret method,
** Ferrozone,” of the International Purification Co., London.) 1886.

19. Turf compounded with iron salt. (Degener.)

20, Oxide of proto oxide of iron (blue stone) compounded with
various salts, sulphate of alumina, salt of magnesia, etc. (Hempel.)

21.  *“ Aluminoferric * (sulphate of alumina, containing a small
percentage of free sulphuric acid, ferrous and ferric sulphates).
(Peter Spence & Sons, Ltd., Manchester.)

All these methods result in the sewage being so much freed from
sediment and floating matter that when it flows in a thin stream it
appears purified to a high degree, but regard must be paid to its
destination. There is a demand for a good method of cleansing that
will not only ensure outward purification, but a thorough permanent
cleansing, especially if it is to be led at once into runnming water.
It sometimes happens that a river or stream which receives such
seemingly cleansed sewage soon becomes impure.

“ From a chemical point of view, all the methods in which milk
of lime alone, or in combination with other metals, serves as the
principal precipitant, are useless, in spite of the fact that these
appear the best to the uninitiated in chemical matters on account of
the rapid and excellent precipitation of the sediment and floating
material—a circumstance which has contributed not a little to the
spreading of its use. Where lime is used it very frequently
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happens that a part of the sediment and floating material insoluble
up till then becomes dissolved, so that the sewage contains a
greater quantity of dissolved organic material after precipitation
than previous to it, although it appears pure to the eye.”

‘« For manyv years,” says Burghardt, *‘the method of cleansing
sewage by lime precipitants was resorted to, and the results were
regarded as thoroughly satisfactory. This satisfaction proves that
perfect ignorance reigned as to the real value of such a method. It
was believed that sewage cleared by means of lime was rendered
not only clear, but also ¢ pure.” If its cheapness—a great advantage
of this method —is taken into consideration, its frequent employment
in early vears explains itself.”

Konig passes a similarly unfavourable judgment on clarifying by
means of lime, also dwelling especially on the dissolving effect of
milk of lime on organic matter in the sewage previously insoluble.

““ None of the known methods give unqualified satisfaction ;
some of those which are newly proposed arouse the expectation that
perhaps, at last, not only the sediment and the floating matter will
be precipitated, but also the greater part of the organic nitrogen,
and that the water will thus be perfectly free from all germs, with-
out the entire cost of operations exceeding the present sum ex-
pended on those methods which are almost fruitless.”

Works for the clarifying of sewage by chemical methods of the
simplest kind have been put up in Eisenach, Meran, Mittweid,
Obernik and Rudulstadt by Friedrich and Co.

These also have a fat-trap connecting with a sunk pit, in which
there are three sieves with various large openings for outlet. After
passing these spaces the water flows to the tanks, of which there
are two. The water discharges below by a feed-pipe, which is pro-
vided like that already described with a distributing funnel, whereby
in consequence of the filtering of the sludge a preliminary
mechanical cleansing is obtained. The mud or sludge is filtered in
this way—the sewage going into the deep well or cistern or into
the upright cylinders is compelled to purify itself while ascending
upwards, and is made to flow through the heavy filamentary sludge
which sinks to the bottom ; the water thus is filtered by itself.

If a tank is to be treated, a valve is closed to prevent the
flow of more water into it, and precipitants are then added.
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These precipitants are made ready in a laboratory, from whence
they are led in a certain quantity, based on experience. First
sﬁlphumus acid is mixed with oxide of iron, and then lime is added
in the form of milk of lime. The equal distribution of this precipi-
tant in the clarifyving pit is attained by means of a series of pipes
with outlet supports and distributing valves.

As no machinery is necessary for these small establishments, the
mixture of the precipitant with the sewage is effected by means of
agitators or steam blowers. ™

While the precipitants are added in the manner already described
in smaller institutions, automatic arrangements are to be found in
larger establishments. For instance, in Barmen, Friedrich and Co.
have fitted up cleansing arrangements where the sewage, which is
freed from the coarser impurities in the sludge and grease trap, as
well as in the manhole, has precipitants added to it automatically
by means of a water-wheel, the axle of which is provided with
dippers, which become closely mixed with the sewage by suitable
arrangements.

There are four tanks for purifying, the inlet to which is regulated
by valves.

The sludee out of the tanks is led to a common cistern, from
which it is pumped up. This should be done every day, thus
preventing the sludge lyving for any length of time at the bottom of
the basin, and the resulting injurious effect on the water to be
purified. The fitting up of these appliances, without builders’ work,
15 about £ 450. : .

The method of Miiller-Nahnsen is similar to the above (fig. 100).

The sewage flows into a preliminary tank (¢) through a main pipe
(a}, covered by a coarse wire strainer (b), near which a second tank
(d) is placed for putting it out of circuit when ¢ requires
cleansing. The water then falls by a channel (¢) into f, where a
water wheel on a horizontal shaft turns the water-lifting wheels (g).
The buckets of the latter (i) get filled with fluid chemicals (Nahnsen’s
patent, see footnote '), and mix them, while serving at the same

*After the deposit has settled at the bottom, which in these appliances takes about thirty-five
minotes, the water beeomes clear and ean be let off theough the movable waste pipe. The tanks
in zuech establishments are very large, so that they only require to be attended to at congiderable
intervals, and thus any of the slanghterhousz workmen can attend to them along with their other
WEJI'LG,

EThe precipitation 18 effected by means of milk of lime and sulphate of alumina, which s
nominally mixed with soluble silicic acid, “In reality it is prepared from a material rich in
shliea—kaolin—and with this the sulphate of alomina i treated.
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THE MULLER-NAHNSEN CLARIFYING PROCESS,
Section AB
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time to stir them up with the sewage to be purified, which then
flows into the settling tank (1), and from here through a special over-
flow pipe (K) into the second tank (b). After it has passed through
two gravel filters (m), it can be led at will through the eduction pipe
(#). The sediment is raised out of the clanfying basins (¢, d, 1, and
l) by a sludge-pump, in order to be cleared away.

The experiments which have been made with slaughterhouse
sewage, cleared according to the Miller-Nahnsen method, have
shown very good results; for “ the water was clear, free from
suspended matter, odourless or only smelling very faintly of alkaline,
and eliminating only a very small quantity of carbonic acid lime
after standing 1n the open air, but otherwise remaining in the same
condition for an unlimited period.” The bacteriological examination
was thoroughly satisfactory, the uncleansed sewage exhibiting
about six and a half million colonies, and the cleansed only
containing about eight colonies on an average, which in five days
developed to one hundred colonies. :

This method is carried out in the slaughterhouses in Waldenburg,
Landershut, Neisse, Remscheid, Oberhausen, Halberstadt, Celle,
Reichenbach, Halle, Dirschau, Ohlau, Gerdauen, etc.

Dr. Hulwa's method for the purification of sewage (Breslau)
consists in taking the sewage into preliminary cleansing vessels
and there freeing it from the coarsest constituents. The sewage
from which these have been eliminated, having been freed from
mechanical impurities in this first tank, then enters into the real
cleansing station, into which a stated and equal quantity of milk of
lime and Hulwa's precipitant is run and is well mixed with the
sewage, either by hand or by self-acting pipes or a steam injector,
by which means the effect of the chemicals is rendered more
complete.

The actual cleansing consists in the precipitation of the mass by
means of specially-prepared cell fibres of turf, peat, or lignite and
the action of iron, manganate, alumina, and salt of magnesia, lime or
magnesia being added to 1t either before or afterwards. Dr. Hulwa
prepares his materials according to the kind of sewage to be
purified. In individual cases this is followed by saturation of the
clarified alkaline liquid with carbonic acid and a very small quantity
of sulphuric acid gas, to be regulated according to the cleansing.
The sludge obtained by precipitation can be used again for the
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drawing off of further quantities of manure water, and in this way
is enriched in material for the nourishment of plants. Thus there
is prepared an odourless, manageable, transportable manure, suit-
able for export to great distances, and, owing to its wealth of
nitrogen and phosphates, a much sought-after article.

The Hulwa system has obtained for itself an important capability
of adjustment by a skilful combination of the chemical and technical
portions of the purifving methods. It may be used for the smallest
as well as for the most considerable quantities of sewage, and for
sewage of the most varied nature, and it allows the clear water to
be delivered immediately into the public sewers, thus preventing
the most common evil in large reservoirs, the multiplication of
sources of fermentation and putrefaction. For the cleansing and
clarifying take place 1n a few minutes; while the work of cleansing
goes on without stopping. and the water flows out of the clarifying
tank at a rate corresponding to that at which it runs into it asa
clear, odourless, colourless fluid. It has been conclusively proved
by microscopic bacteriological experiments that neither in water
flowing from Hulwa cleansing reservoirs, nor in the sediment
deposited, is there a favourable breeding ground for infectious
bacteria. Indeed, disease-germinating bacteria of the virulence and
capability of resistance of the anthrax-bacilli, which were previously
mixed with the sewage, became perfectly powerless after being
treated with Hulwa's chemicals.

The expense of working this cleansing material is from about 3d.
to 3d. per ten gallons, according to the condition of the slaughter-
house water and the nature and dilution of the manure water.

The Hulwa method is in practical operation in Bentheim, in
Saxony (800 to 1,200 gallons daily to be cleansed), Brieg, Bromberyg,
Freiburg i./Sch., Kreuzburg, Marienwerder, Schweidnitz, and
Tarnowitz.

In the Rockner & Rothe system the apparatus for mechanical
cleansing was invented by Rockner, and the chemicals suitable for
the various kinds of waste water are prepared by the firm of
Rothe & Co.

This system is as follows: “ The dirty water is led into a
reservoir, over which the apparatus is fixed. The latter (see fig.
101, page 232) is an iron cylinder A, closed at the top and open
underneath, which dips on its lower edge under the level of the
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water to be cleaned into the tank B, the bottom of which is sloped
steeply at one side. Under the bottom of the cylinder there is a
side outlet pipe D, which discharges into a tank fitted up- on the
outside C, from whence the cleansed water pours into the outlet
channel, On the top of the cylinder there is a pipe F, from the
uppermost end of which a suction pipe leads to a small air-pump.
Now, in order to bring about the cleansing of the dirty water flowing
into the reservoir, the air is exhausted by the agency of the air-
pump, so that the additional pressure of the outer atmosphere causes
the dirty water to rise into the cylinder. If the water reaches the height
of the transverse escape pipe, it courses downwards through it into
the tank, The level of the water which flows out of the tank must
be somewhat lower than the dirty water flowing into the reservaoir,
so as to form a syphon. The water flowing in rises upwards into
the cylinder unintercuptedly, and flows off in a lateral direction. The
air-pump has thus only to keep a constant vacuum, and must for
this purpose be worked for a short period every day.

It must not be omitted that the under edge of the cylinder which
dips into the reservoir must be in a somewhat lower position than
the bottom of the discharge channel on the outside, so that the
water does not run out of the syphon by the probable equalisation
of the height of the water.

The height of the cylinder depends, of course, on the height of
the column of water, which corresponds to the atmospheric pressure,
and must also be less than 33ft.  The cylinders are usually about
23ft. to 26ft. high. Therefore the position of the connection for
the air suction pipe must be higher than 33ft. above the surface of
the water in the reservoir, so that even if the vacuum is perfect the
water cannot enter through the suction pipe into the pump.

The rapidity at which the water in the cylinder ascends is
regulated by the greatest quantity of water flowing in the unit of
time, and also according to the diameter of the cylinder. The
escape pipe is hypothetically wider than it appears from the
calculator, so that with rain water exceedingly large diluted
quantities of water may still be cleansed with great ascending
rapidity. A valve regulates the outflow of the escape pipe.

According to the experiments which have been made up to the
present time the speed of the ascending water may amount to from
L to ! of an inch per second. It depends on the weight of the
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particles of dirt to be separated—the higher these are the less will
be the speed. In order to maintain a regular, quiet, upward move-
ment of the water in the reservoir and the cylinder, and thus prevent
a strong current and yet keep up a maximum speed, the dirty water
is led into an inlet pipe which goes through the middle of the
reservoir and extends nearly to the bottom, so that the water is
compelled to begin the ascending process from below. In the
reservoir there is a distributor fixed on to the descending pipe, so
that the water flows out of the inlet pipe by several arms and is
given a regular movement in the reservoir. The overflow in the
upper part of the cylinder is so arranged that a regular movement of
the water 1s maintained until it flows out of the appliance.

While the sewage slowly rises in the cylinder the heavier impure
materials are eliminated, and form into a layer of sludge, which
serves as a hlter for the water, which falls downwards. When the
water ascends to the mouth of the discharge-pipe, it must be
liberated from all heavier matter. The compact masses which he
deepest must be regularly removed from the reservoir by means of
a chain-pump or a dredging-pump E, and led off by channels into
the tank for sludge, or carried off at once in sludge-waggons. The
foul gases which collect in the head of the pipe can be sucked up
through the air-pump and led off into the boiler-furnace.

Besides this mechanical self-cleansing, there 1s also a chemical
process going on. There is an agitator, or mashing machine, for
adding the chemicals, provided with mashing-arms. These move
in a mashing-vessel, to the circumference of which beating-plates
are attached, whereby a constant powerful agitation of the mixture
is maintained. By special appliances an automatic supply of the
precipitant is so arranged as to correspond with the ever-changing
quantity of sewage to be precipitated.

Each of these supply-regulators consists of a syphon with an
eduction-box and float valve, and also a discharge valve, which is
raised and lowered by a float, according to the g vantity of sewage
flowing in.

The sludge is next drawn up into the sludge-draining channels,
and here condensed harmlessly by means of rarefied air to thirty to
forty per cent. of dryness; the water eliminated from the sludge
returns again to the sewage in the mixing channels, and passes
again through the appliance with the other sewage. The quantity of
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sludge thus formed into a cake, according to estimates made by the

inventor, should amount to from two to six pounds for every gallon
of sewage.

VALKE

ﬁ SLUDGE PUMP

CLEAN WATER
OUTEET

FExperiments made by Kroskaner and Nocht, on the sewage 1n

the works at Potsdam, prove that:
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1. The cleansed sewage was free from both sediment and
floating matter.

2. The chemical cleansing was imperfect.

3. The pollution of the river Havel by the effluent thirty feet
below the place ot entry showed the results to be unsatis-
factory.

The Rocknec-Rothe method is adopted in Potsdam, Bernburg,
and Erfurt.

There is a syphon-bell apparatus in the slaughterhouse at
Hanover. The entire working is carried on through the existing
pipes, and the air-exhauster mashing apparatus is fed with lime.
Water motors work the mashing arms for the mixing of the sewage
and the precipitant. ‘The syphon-bell is emptied of air, and kept
empty by a water-jet air-exhauster. The sludge 1s lifted out of the
reservoir by means of water-jet elevators.

The reservoir and the syphon-bell are built near a house, which
serves at the same time as a workshop, in which the lime-agitating
trough and the mashing-machine are fitted up. About 32,000
gallons of sewage can be cleansed daily.

The net cost to fit up such a building is £1,000, half of which 1s
for building work.

The annual cost to work a lime-cleansing sewage works 15 about
£s50to £55. This includes payment of workmen.

All the methods previously described have required the use of
lime. By the following methods the precipitation is effected withont
hme :

1. The Ferrozone-polarite system, in use in some English
towns, is a method where a precipitant called ferrozone is put into
the sewage, which is effected in a very simple manner. The
sewage, after its mixture with the precipitant, travels in a narrow
stream, with considerable speed, along a passage 160ft. to 200f.
long, and 20in. to 3oin. wide, and about the same depth, to a
large settling tank, where it must stand perfectly still for about
two hours.

If after this time the separation of the sewage into a deposit of
mud underneath and a tolerably clear fluid above 1s effected, the
cleansed sewage, on the opening of a sluice valve, is led out from
the surface by means of a float with a movable eduction pipe, and so
reaches the filter, which consists of a quantity of sand and polarite
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in pieces the size of peas. Polarite is a grey-black material, con-
sisting principally of oxide of iron, and sufficiently porous for water
to soak through it. According to the statements of the inventor, an
oxidation of the organic substances and a loss of colour are effected
by this flowing through process; there should also be led over the
filter a stream of ammonia 1n nitric acid. The latter, however, 1s
not used in the experiments made by Vogel.

The filter consists of a pit 3ft. deep, 6oft. to goft. long, and 3oft.
to 45ft. wide, the bottom of which is laid with porous pipes 3in. to
4in. in diameter. These are placed at regular intervals, the spaces
between being filled up with large flints or rubble.

These pipes are covered with a layer of very coarse gravel and
small rubble, this layer being about 4in. to 6in. in depth. Next
to this comes a layer of sand 6in. deep, next one of polarite in pieces
the size of peas mixed with sand, about 18in. deep, and finally on
the top 1oin. to 12in. of very * sharp™ sand. In the middle of the
filter there is a shaft for the outlet filled with pieces of polarite. The
clarified sewage flows through this filter at a good speed.

The quantity of sludge obtained by the polarite system is far less
than by any of the lime methods of precipitation. This speaks very
much in favour of the polarite method, for, according to the infor-
mation gathered by Vogel, the sludge obtained by this method
amounts to only forty per cent. of the quantity got by lime pre-
cipitation, and it can be confidently asserted that the ferrozone-
polarite system is far superior to all the other methods previously
adopted. The clarifving depends so much on the filtering that the
former cannot be judged apart from the latter.

Amongst the principal advantages of this method the following
may be named :

The effluent is not only clear—a point which 1s easily attained by
other methods—Dbut is also perfectly colourless, and can be kept in a
bottle for a long time without becoming materially clouded or
changed in any other way whatever, Eighty-nine per cent. of the
nitrogen contained in the sewage is removed by this method. It thus
accomplishes twice as much with regard to the extraction of the
nitrogen as the best of the methods previously in vogue in Germany.
The organic material dissolved in the sewage appears in fact—
according to the statements of the inventor—to be destroyed to a
very large extent. ‘The experiments made by Vogel with small

g
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quantities of sewage show that this i1s really the case, and also
testify to its absolute colourlessness.

By the employment of most of the other methods—especially
those requiring the use of a great quantity of milk of lime —the
contents of the manure-water will be found to comprise a con-
siderable quantity of dissolved organic substances. DBut as they
form the best breeding-ground of all sorts of animalcule, the
extensive removal of organic matter from the sewage by the
ferrozone-polarite system and similar is claimed as a special
advantage.

2. Hempel's blue-stone method is in the main an imitation of the

previously described method. Hempel also first proposed to clear
the sewage with sulphate of alumina [Al, (50,), ], the principal
constituent of ferrozone. He prepares for this purpose a precipitant,
which consists of seventy per cent. sulphate of alumina and thirty
per cent. of his blue-stone, very finely powdered. He holds that
- precipitation should go on while the sewage is kept constantly in
motion, instead of in a state of perfect rest. After clarifying, filtering
follows by a filter constructed exactly like the English filter, with
alternate layers of sand and blue-stone. Blue-stone is a heavy dark
bluish-black substance, which differs from the grey-black polarite
in one point, to the advantage of the former, in not having any
admixture of slatey material, which substantially increases the diffi-
culty of fltering. Blue-stone is undoubtedly prepared from raw
material very similar to that from which polarite is produced ;
water filters through it with even greater rapidity than through
the latter.

According to experiments made with blue-stone by Vogel, it has
been found that the effluent loses colour and all evil odours, to be
accounted for by the resulting oxidation during filtering of the
organic matter dissolved in the clanfied sewage. Sewage thus
filtered keeps for months without getting muddy or giving off an
odour of any sort.

3. The application of aluminoferric is exceedingly simple.
The material is supplied in solid cakes or slabs, each measur-
ing about 22in. X 7in. X 6in., and weighing 56 lbs. each or
thereabouts. ‘These slabs are placed either in an iron cage or in a
wooden box hberally perforated with half-inch holes (tapering
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inwards), either in the channel or conduit leading to the settling
tank or tanks, so as to admit of the water coming freely in contact
with them. The aluminoferric, being entirely soluble in water,
15 gradually dissolved, fresh cakes being placed in the box as the old

ones disappear.

With regard to the quantity of aluminoferric which may be
required, this necessarily depends upon the degree of impurity
present in the water. In some cases a ton will be sufficient to
purify a million gallons. In other instances, where the water is
highly impure, expenience shows that it may be necessary to use
a gquantity equal to two tons per mullion gallons.

4. In the application of the Reeves system of sewage treatment
to the particular case of slaughterhouses several novel and important
featur