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THE ANALYST.

JANUARY, 1880.

SOCIETY OF PUBLIC ANALYSTS.

Tae Axvvan MeeTing will be held at Burlington House, on Wednesday, the 14th inst.
The Annual Dinner will take place the same Evening. Particulars will be sent to
Members as usual.

NOTE ON THE EXAMINATION OF COFFEE.
By Avrrep H. Ariex.
Read befare the Society of Public Analysts, on 19th November, 1879,

IN a series of articles on ¢ Chemistry applied to the Detection of Adulteration,”
published during 1874 and 1875, I described three methods as likely to be of service
for the approximate determination of chicory in samples of mixed coffee.* Since the
date of their publication I have acquired a large amount of additional experience
in their use, and have arrived at the following conclusions.

In brief, the three methods suggested as applicable for the determination of chicory
in coffee were as follows :—

I. Determination of the soluble ash.

II. Comparison of the tint of an aqueous solution of the sample with that furnished
by similarly treating a standard specimen,
ITI. Determination of the density of a 10 per cent. infusion in hot water.

‘With respect to Method I., which in the paper referred to was merely suggested as
of possible value, experience has shown that it is only capable of furnishing results of
the roughest possible kind. This fact is due to the variations in the percentage
composition of the ash of both coffee and chicory, as well as to differences in its total
amount. In twenty samples of roasted genuine coffee recently examined, the total ash
varied from 8-78 to 4:87 per cent. This last result was very exceptional, the next highest
being only 4-39 per cent., while the average of the whole twenty samples was 4:04 per
cent.} The soluble ash varied in thirteen samples from 2:62 to 8:50 per cent., the
average being 2-97 per cent. If the total ash be taken as 100, the highest proportion
of soluble ash met with was 84 per cent., with the exzception of the sample yielding
86 per cent., referred to in the above-mentioned paper. The lowest percentage of
soluble matter found was 60 per cent. of the weight of the ash, while the average is
785 per cent.

These differences are in themselves sufficiently great, but they are exceeded by
those exhibited by chicory, owing to the considerable and very variable proportion of
gilica present in the latter substance. The proportion of actual sand in commercial
chicory varies from a trace, up to 45 per cent., a difference quite sufficient to invalidate
deductions made from the proportion of soluble ash. By deducting the sand from the

* Chemical News, XXIX., 140.

1 The total ash of coffee has been determined by Dragendorff, who found a minimum amount of
883 per cent. and a maximum of 4-87. The average ash of the twenty-five samples examined was 4-41.
Why there should be so wide a difference between Dragendorff’s and my own results I am unable to
conjecture. I have no reason to suppose that partial volatilization has occurred.
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total ash, and considering the number thus obtained to be the true ash of the sample,
more concordant results are obtainable, but the variations are still too large to allow of
the method being employed for any purpose beyond a check on the proportion of
chicory in a mixture.

Method II., depending on the colour of the infusion, is capable of giving rapid and
fairly reliable estimations of the proportions of chicory present in mixed samples, but in
practice it is open to the very serious objection that a standard mixture of various
coffees and chicories is apt to undergo a change which gravely affects the colour of the
infusion. By comparing the infusion of the sample with a permanent coloured
solution, such as can be prepared by mixing the sulphates of iron, cobalt, and copper
in suitable proportions, the above-named annoyance and source of error may be wholly
avoided, and the method again becomes very valuable. Iam wunable to perceive any
advantage in the method of working suggested by Dr. Leebody* over that originally
described by me.

Method III., which is based on the difference in the density of similarly prepared
decoctions of coffee and chicory, is one which further experience has proved to be very
valuable. The weak point in the method as originally suggested by Graham, Hofmann,
and Campbell was that these chemists prepared their solution by treating a known
weight of the sample with ten times the quantity of cold water, and then gradually
raised the liquid to the boiling point. By operating in this manner there is no
certainty that the sample will be completely exhausted, and hence accurate comparison
of different samples is difficult or uncertain. As a matter of fact, I have reason to
think that exhaustion of the sample is usually tolerably perfect, but it is evidently
preferable to boil well, filter, and wash the residue with hot water till the filtrate
measures 10 c.c. for every 1 gramme of the sample operated on.

By operating in the old manner, Graham, Hofmann, and Campbell obtained, from
roasted coffee, 10 per cent. decoctions which varied in density (at 60° F.) from 1008:0
to 1009-05, the average of the eight samples being 10087, a result identical with the
mean of those obtained by me in 1874.

By the exhaustion modification of the process, I have recently obtained the
following results from genuine roasted coffee.

Description of Coffee. Density of Decoction.
1. Plantation .. .. .. . .. 10084
2, ' .. .. . .. .. .. . . 1008-0
3. Fine Plantation .. . . .. .. .. . 1007-1
4, " .. . .. .. . .. .. 1008-4
5. Ceylon . .. e .. .. . .. . 1008-0
6. Cosia Rica .. .. .. . .. .. .. .. 1008-1
7. East India .. .. . .. . .. . .. 1008-7
8. Unknown origin .. .. . .. .. .. .. 1007-1
9. " .. .. .. .. .. .. e 1007-4

10. " .. . .. . .. .. .. 1008-2
11. ,, .. .. .. .. . .. .. 1008-0
12. » .. .. . . .. .. .. 1006-8
18. » .. .. .. . .. .. .. 10085
14. ” . .. .. . .. .. . 1007-8

Mean 1007-9%

* Chemical News, XXX., p. 248.

+ It will be observed that Graham, Hofmann and Campbell's method gives slightly higher density
results than that by exhaustion. Either this is due to a change in the volume of the liquid, or more
probably to a slight loss by evaporation when the infusion is made by raising the liquid to the boiling
point, instead of making the bulk up after cooling.
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These results show conclusively that the density of coffee infusions is remarkably
constant, never exceeding 1009. .

On the other hand, 10 per ccent. decoctions of chicory are of considerably higher
density, and exhibit greater variations among themselves. Thus: Graham, Hofmann
and Campbell obtained :—

English Chicory .. .. .. .. .. .. . . 1021-7
Yorkshire ,, .. . . .. .. . e .. 10191
Guernsey ,, .. .. .. .. .. .. . .. 10232
Foreign 9y e .. .. .. . . .o .. 1022.6

Mean 1021-65

I have recently obtained by the exhaustion plan :—
Yorkshire Chicory, under roasted .. . .. .. .. 10259
" » same sample, highly roasted .. .. .. 1019-0
Unknown origin .. . .. .. o .. .. 1021-1

”

Mean 1021-9

~ In caleulating the proportion of chicory in a sample from the density of the
infusion, it is of course desirable to err on the safe side, and this is done if we take the
density of the chicory rather above than below the truth. From a consideration of the
whole of the results, both recently and in 1874, I adopt 1023 as the normal density of
chicory decoction, and by taking that of coffee at 1008:5, we cannot get far from the
truth., If d be the ascertained density of the 10 per cent. decoction, and C be the
percentage of coffee in the sample, then C = (_IM%E?IOQ

" Practically, as close an approximation as the above is obtainable by reckoning 7 per
cent. of chicory for every degree of density over 1008-5.

In practice, the determination of the density of the infusion may be employed to
ascertain the purity of a sample of coffee, a very small admixture of chicory causing
an appreciable increase. Of course, however, all such methods are, in the case of
coffee, mcre adjuncts to the microscopical examination, by which the smallest admixture
of chicory can be detected with the greatest facility. Personally, I prefer to examine
with the microscope the vesidue left after boiling the sample in water, the troublesome
colouring matter being thus removed without in any way interfering with the
characteristic structure of the particles of chicory.

One of the many beneficial results of the appointment of Public Analysts has been
to render nearly obsolete the various additions to coffee that were once far from
uncommon. I have never officially examined a sample of coffee containing any
admixture other than chicory, though I have invariably looked for leguminous seeds,
cereals, &c.

The search for cereals, leguminous berries, and foreign matters other than chicory,
is most readily effected by boiling the sample with water and testing the strained solu-
tion for starch. The liquid is allowed to become perfectly cold, and is then mixed with
dilute sulphuric acid, and a strong solution of potassium permanganate added gradually
till the colouring matter is nearly destroyed. The addition of solution of iodine then
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renders the recognition of any starch certain. There is no difficulty in detecting
1 per cent. in this way. A certain famous sample supposed to contain acorns gave
no reaction by the above test, but after the addition of 2 per cent. of roasted acorns
the test showed the presence of starch very clearly, In examining such a sample
under the microscope, it is desirable first to extract all the fat with ether, and the
colouring matter with methylated spirit, when the starch granules and other structures
are readily perceptible.

The adulteration of coffee with mineral substances appears now to be completely
obsolete, but I invariably determine the ash as a precaution.

The cold water test for chicory is convenient but oceasionally misleading. Asa
preliminary test it is of some service.

In sorting coffees for further examination I now make the following tests :—

(a.) Treatment of the sample with hot water, and determination of the density of
the 10 per cent. infusion, which should not exceed 1009.

(b.) Search for starch in strained infusion, which should give negative result.

(c.) Examination of the insoluble residue under the microscope.

(d.) Determination of the ash; which ought not to exceed 5 per cent.

Dr. Bartlett had had considerable quantities of chicory sent to him, and with the
exception of four or five they had all been adulterated with some other matter. He had
therefore endeavoured to set up a standard for himself, and had been quite puzzled, as
the samples had varied so much more among themselves than was the case with the
chicory itself. If they introduced charlot into chicory and coffee a difficulty was
experienced. Where for the sake of cheapness coffee was adulterated with chicory, the
chicory used would be very likely to be itself adulterated with charlot.

Mr. Hehner referred to the practice of adulterating coffee with ground date stones,
and said the microscopical structure of ground date stones was not so very different
from coffee, and that a mixture of coffee, chicory and date stones might give the same
density as genuine coffee. As to charlot root there was one excellent test, and that is
the taste. In the dried fragments it could be detected with great ease, but when once
ground up it could not be detected so readily.

THE ANALYSIS AND COMPOSITION OF ENGLISH BEERS.
By T. A. Poorey, B.Sc., F.C.S.
Trr complete analysis of so complex a fluid as beer is attended with considerable
difficulty, and the methods at our disposal are by no means so perfect as we might
desire ; it is, however, a subject of considerable importance, and it is therefore surprising
" that so few analyses have been published. Our text-booke give the compositions of
several kinds of foreign beer, but the analyses of English beers have been few and far
between, and relate principally to the determination of two or three of the principal
constituents, such as the alcohol, extract, and ash. Believing that a comparative
examination of various beers brewed in different parts of the kingdom under various
systems and with a variety of materials would be interesting, I have lately occupied
myself in performing such a series of analyses, and in this and some succeeding
papers, it is purposed t¢' lay the results obtained before the readers. The
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object in view was to ascertain the exact proportions of all the more important
constituents in the typical descriptions of beer brewed in this country, in order that a
comparison may be made as to their respective values as foods and wholesome
stimulants. Adulterants have not been especially sought for, as they are rarely, if ever,
added by brewers, but the results may be of some value to brewers, who may, by com-
paring the analyses of beers taken direct from the brewery with those taken from
retailers, be able to ascertain whether their products are offered to the public in the
state of purity they ought to be. These investigations have been undertaken in no
prying spirit, but simply to ascertain the exact composition of many varieties of beer ;
the results will naturally lead to certain deductions as to the nature of the materials
used in the manufacture of each kind of beer, for that is one of the objects of the
investigation, and it will be of considerable interest to trace the influence of the mineral
constituents of certain brewing waters on the chemical composition of the resulting
beers. This subject was taken up some time since by Mr. C. Estcourt, of Manchester,
who read a paper upon the desirability of fixing some standards of value for beer,
before the Society of Public Analysts at their meeting at Dublin last year,* but I
cannot find that his investigations have been proceeded with ; his results are, however,
interesting, and I shall have occasion to refer to them again. Some analysis of Burton
Ales and Dublin Porter were also made last year by Messrs. Lawrence and Reilly, and
their results were communicated to the Royal Irish Academy. In the analyses which
will be given in these papers, it is proposed to take a wider field, and to examine the
products of many breweries in different parts of the country; for this purpose I have
~ already either been supplied with, or promised, samples by many brewers, and I trust
to the kindness of others in assisting me in the same way. No analysis of any sample
of beer obtained from a brewery will be published without the consent of the proprietor,
and the analyses of samples obtained from retail establishments will be described in the
same way as they were bought.

To enter into a detailed and elaborate description of the processes employed in the
analyses would be somewhat out of place in these pages. No claim is made to any
originality of method, for as a rule, the best methods as laid down by well-known
authorities on chemical analysis, have been closely followed, but when the exigency of -

“the occasion require it, a modification has been introduced. The determinations usually
made have been as follows:—Specific gravity—Original gravity—Carbonic acid—
Aleohol—Extract—Acetic acid—Glucose—Dextrine—Lactic acid—Ash, including silica,
ime, phosphoric acid and chloride of sodimm—Nitrogen, and the corresponding
quantity of albumenoid bodies.

The methods at our disposal do not enable us to determine with anything like
precision the quantities of hop extract, resin and oil, or such substances as tannic acid,
glycerine, and fatty bodies, and, therefore, except in a few particular instances these
determinations have not been attempted. I will now describe in as short a manner as
possible the general method of analysis employed, leaving to future papers some special
remarks on the various precautions which have to be taken to ensure correct results.

Specific Gravity.—This has always been determined by the specific gravity bottle,

* Tae Anavysr, vol, iii., p. 825.
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and not by the saccharometer, as the last-named instrument scarcely gives sufficiently
accurate results when great precision is required, on account of the impossibility of
preventing the bubbles of carbonic acid gas from adhering to the bulb and stem of the
instrument. The most convenient sized bottle is one holding 1,000 grains of pure
distilled water at 60° F., which before use must be carefully cleaned and dried ; although
not absolutely necessary, it is convenient to have a weight which is the exact counter-
poise of the bottle when erapty ; then by simply filling the bottle with the beer to be
tested and weighing it, the specific gravity is ascertained. The bottle should be
provided with a small stopper having a capillary tube through it; in this way great
exactness of quantity can be ensured. Itis of course of the utmost importance to take
the specific gravities of different samples of beer at precisely the same terperature, and
for this purpose 60° F. is the most usual standard, and the one I have always adopted.
The specific gravity of English beers varies considerably between 1,008 and 1,012, but
1,012 is about the average.

Original Gravity.—This is the term employed to indicate the strength of the wort
from which the beer was made, and is determined by the method which is now familiar
to most brewers ; it consists in distilling & known volume of the beer until at least one-
half has distilled over, and then diluting both distillate and residue with distilled water
to the same volume as that of the beer used ; the specific gravity of each is then taken,
and by reference to tables compiled for the purpose, the percentage of aleohol and
extract can be ascertained; we are acquainted with the exact amount of malt extract
necessary to produce a given quantity of alcohol, and therefore by adding this to the
extract left after distillation, we arrive at the total extract originally present in the wort
before fermentation. A correction has to be made for any acetic acid contained in the
beer, but in sound samples this correction is very insignificant. Great care must be
taken in observing temperatures, as the specific gravity of a fluid varies considerably
with every alteration of termperature; 60° F. is the usual standard; and ail the
determinations of specific gravity referred to in these papers have been made at this
temperature. The specific gravities have been taken by means of the bottle and not
by the saccharometer, and the weighings have been made on a balance of very delicate
construction. An error in taking the specific gravity of beer is liable to arise in con-
sequence of the presence of excess of carbonic acid, and therefore it is as well always to
make the determinations in the beer after it has been well shaken to remove the excess
of gas.

Carbonic Acid.—This is o gaseous constituent which ought always to be present in
beer, as the pleasant fresh taste of this beverage is due to this gas. The quantity varies
very considerably ; in bottled beer it is usually present in excess, but in cask beer the
quantity is much smaller, and in some cases, where great flatness prevails, almost
absent. The determination of carbonic acid is of interest under some circumstances,
but as the proportion alters so rapidly when beer is exposed to the atmosphere, these
determinations have but little value for the purpose of comparing one sample with
another. In making an analysis of beer, it is well to previously remove any excess of
carbonic acid gas by shaking the beer in a stoppered bottle until no further pressure is
exerted on the stopper; in this way all the gas is not removed, but different beers are
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brought to the same standard as far as relates to their gaseous contents, and the results
then obtained have some value for comparison.

In the analyses that will be given in future papers, all beers will have been thus
treated, cxcept in some cases of which special mention will be made. In case the
determination of carbonic acid is necessary, the following method may be employed.
A known gquantity of beer, say 100 cubic centimetres is placed in & good sized glass
flask connected by means of a cork and bent tube with a vessel containing a quantity of
a solution of hydrate of baryta. This vessel must be carefully protected from the
atmosphere in order that no carbonic acid is absorbed from that source. Upon heat
being applied to the flask, the gas is gradually expelled, and having to bubble through
the baryta water is all absorbed, with the formation of carbonate of baryta, which,
being insoluble in water, separates in the form of a white powder. After all the gas
bas been expelled, this precipitate is filtered off and washed thoroughly, and is weighed
in a platinum crucible with the usual precautions; 197 parts of carbonate of baryta are
equal to 44 parts of carbonic acid gas, and therefore by a simple calculation it is easy
to ascertain the quantity of gas present in the 100 cubic centimetres of beer employed
in the experiment. Great care must be taken that the gas is not given off too rapidly,
otherwise some of it may escape absorption in the baryta water, and in filtering off the
precipitate rapidity is important, otherwise there may be absorption from the atmos-
phere. As it is impossible on the present occasion to find space for the remainder of
the description of the method of analysis employed, I will conclude with giving the
results obtained with one sample of beer.

Analysis of sample of 4d. beer obtained from a publichouse in Messrs. Truman,
Hanbury & Co.’s trade :—

Specific gravity of beer .......cciiiiiiiiiiiiiiiiiiiiiiene 1012-16
s » distillate ......c.ceeiiiiiiiiiiiiiiienen 992:45
" . residual extract ......c0ve ivivarariennen 101975
Original gravity of beer ......coviiieiiiinvernvennnnienns 1050-97 =1836 1bs. per barrel.
AlCOnOl ciiiieiriii it et e areeerensnanae 4-200 per cent.
Total eXtract™ o ivevrurernnerersreresssoscssocennsnsocoosannns 4-810 "
Acetic 8CIA ... eeevrecnainriiisiicattnttitataretaettrsnsasrennes ‘034 ”
Carbonic 8cId  ...veviiriireiiiittieiie it aeectestetiinroaans *132 .
Water by difference .....ovieeveinnreeecieeenccancrnsotsscnscnns 90-824 »
100°000 per cent.
*Total extract contains the following constituents :—
GlOEOBE v vvvevrevneesnessocarasonenssnccsasssssssssssosconsns 1-390 per cent.
DexbIINe .. vucevivrerarnanssssrasossoeeesrssssnsecsecesranaes 2060 "
Lactic 8CId ..veeereereerncetonasssascsossssacscsenscsensascns 058 '
Phosphoric acid ....eveeeiervecenenncnes ‘046
Agh containing { LAME ivvrevenenseenernnnsscsanscsanan '603} 476
Chloride of sodium .......cvivnunevnannn. 115
NIbrOZOm. e ceerve cnrenenranenueens seseranaressasssnssaos 029
equal to albuminous sUbSLANCES. ... cmvirriiiiariiiiiviieiaaa, 204 '
Extractive matters of the hop, fatty bodies, glycerine, &e., by
difference .......eeeciercecnarena Ceste sussessesesssasesens -622 .
4810 per cent.

In the next paper the description of the method of analysis employed will be
concluded, and further examples of the results obtained will be given.— Brewers’
Guardian,
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NEW METHOD OF DETERMINING IODINE IN THE PRESENCE OF
CHLORINE OR BROMINE.
E. Dowara.
( Zeitschr. f. Anal. Chem. XIX., p. 19).

A solution of pure chromic acid added to a solution of an iodide liberates the whole
of the iodine, whilst it is without action upon chlorides or bromides. On distilling the
liquid containing the precipitated iodine the whole of the latter readily passes into the
distillate, wherein it can be determined by titration with standard hyposulphite.

25 c.c. of a solution of KI, which furnished 0:6210 and 06220 of Ag. I, and there-
fore contained on the average 0-8858 of iodine, was distilled with 50 c.c. of a chromic
acid solution of 24—38 per cent. strength, until no more violet vapours could be observed.
The distillate required 26:2 c.c. of deci-hyposulphite, corresponding to 0-8827 grams of
iodine. In two other experiments, 0.8852 and 0.38327 were obtained.

1 gram. of K. Br. distilled for a few minutes with 50 c.c. of the same chromic
acid solution furnished a distillate which consumed but 02 c.c. of deci-hyposulphite
solution. On continuing the distillation until about one half of the total liquid had
gone over, appreciable quantities of bromine were present in the distillate; hence, the
operations must be conducted with dilute liquids if bromine be present.

Neither K Cl nor Na (] yielded the slightest quantity of chlorine.

Hence the method is well adapted for the separation of I. from Cl., and in a less
degree from Br.

It is similar in principle with that described by Duflos (Apothekerbuch), and in
which ferric salt is employed to liberate the iodine.

0. H.

REVIEWS.
How to Use a (alvanic Battery.
By Dr. Tieerrrs. London: Churchill,

Tais small volume is more strictly medical than chemical, but the author has
treated his subject in such a bold and masterly way, that it really takes it out of the
domain of an exclusively medical work. Starting with the idea—in which we fully
agree—that a medical man is perfectly qualified for his work without being an electrician,
the author follows out his aim of giving a manual for those practitioners who desire to
use électricity, which shall give general guidance for its judicious application to curative
purposes. He lays special stress on the uselessness, and in some cases the injury which
is effected by the reckless application of currents of unknown strength to delicate organs
which have already been rendered over-sensitive by disease. It is frue that the
directions which Dr. Tibbitts gives are not nearly so complete as could be wished,
but he has certainly succeeded in warning others against trying electrical experiments
in reference to which they have but a small proportion of the information that he has
evidently acquired ; and he has the courage of his opinions in advising medical men,
who know but little of the subject, to send their patients to professed electricians for the
special treatment.
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A Treatise on Waterworks for the Supply of Cities and Towns.
By 8. Huenes, C.E. London: Lockwood & Co.

Trs is & reprint of an old book with additions. We might, perhaps, find fault
with the title, as it is scarcely complete enough. An ordinary reader would hardly search
for information as to geological strata, and for tabulated statements as to a large
number of the most important deep wells which have recently been sunk, in a book
bearing this title, and yet the information compressed under these heads is of the
most valuable character for reference, and is put together in such a form as to be easily
available. The sections on pumping machinery, gauging rivers and streams, and
filtration on a large scale do certainly belong specially to waterworks, and they are as
complete and satisfactory in their way as the others to which we have alluded. The
book is a very useful one and well worthy to hold a place in Weale’s well-known series.

Lectures on Infectious Diseases, Air, Sewage, dc.

By Dr. J. Russerr anxp Dr. W. Warnace. Glasgow: Maclehose, St. Vincent Street.

Ir is very seldom that a Town Council orders the printing of any lectures or other
book which contain really valuable scientific information, but in this case we have
& marked deviation from the ordinary rule. The volume under notice comsists of
lectures which were delivered by Dr. Russell and Dr, Wallace, at Glasgow, in the latter
part of 1878, and which have now been published for more general circulation. The
part with which we bave to do relates more especially to the four lectures by Dr.
Wallace on Air, Water, Sewage, and Food. He has treated his subjects in a thoroughly
careful way, and, as far as the limits of space would allow, in an exhaustive manner.
There are many points in connection with the Food lecture which are well worth careful
reading, and show that the lectures have not been published simply as ordinary matter
intended to instruct the masses, but as chemical studies, including a considerable
amount of genuine work. The lecture on Sewage necessarily contains less original
matter, because the subject has been so thoroughly threshed out during the last ten
‘years. that there really is nothing to be said until some one invents a new process.
Dr. Russell's lectures are illustrated with a few enlarged micro-photographs, such as
human blood in various stages of disease, which are well worth attention.

REMARKABLE EXPLOSIONS.

ExrrLosIoN oF A D1amoND.—At a recent meeting of the Academy of Natural Sciences of Philadelphia,
Professor Leidy exhibited a black agate sleeve butfon, which had set in it centrally, raised in a gold
setting, a rose diamond, about 7mm. broad. It had been submitted to him by Mr. Kretzmar, a jeweller,
who informed him that the person who wore it was recently leaning with his head upon his hand on a
window ledge in the sun, when the diamond exploded audibly and with sufficient force to drive a
fragment into his hand and another into his forehead. On examining the diamond the fractured
surface, following a clearage plane, exhibited apparently the remains of a thin eavity such as is some-
times to be seen in quartz crystals. The fracture also exposed & conspicuous particle of coal. Professor
Leidy thought that the explosion had been due to the sudden expansion of some volatile liquid contained
in the cavity, as frequently occurs in cavities in many minerals. Mr., Goldsmith thought it possible
that the liquid was carbonic acid, as he was impressed with the idea that diamonds originated from this
material in the liquid condition.

ExrrosioN oF CARBoNIC Acip.—Attention was recently directed in the French Academy to a case of
explosion of carbonic acid which occurred in July last in one of the coal pits of Rochebelle (Gard). The
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coal strata there are much dislocated, and the carbonic acid, generated plentifully in the neighbourhood,
and finding its way through natural passages, seems to have accumnlated in certain parts with sufficient
tension to explode with two loud detonations, driving & large quantity of fine coal into the galleries.
Three men were asphyxiated, and two others were only able to throw themselves in a swooning state
into the cage and be hauled up. That no flame was present (asin explosions of fire damp) is proved
by the absence of burns on the hodies of the victims, the fact that blasting cartridges did not go off, &e.
The gas is thought to have arisen from sulphurie acid (produced through oxidation of a stratified mass
of pyrites) dissolving in subterranean waters, and finding its way down to triassic limestone.

In the works of M. Kuhlmann lately an alembic of platinum, about 90 centimétres diameter, used for
producing daily some 6,000 to 7,000 kilog. of concentrated sulphuric acid, was exploded, the component
pieces being shattered and thrown out, with bricks of the fireplace, 20 to 30 métres in different directions.
Fortunately a slight hissing was observed a few seconds previously, so that the workmen had time to
escape a terrible fate. The nature of the explosion M. Kuhlmann supposes to be as follows :—This
platinum apparatus was being cleaned ; some 30 to 40 kilogrammes of concentrated sulphuric acid had
been left in it; on this some water had been admitted through the siphon, and the whole had been
gently heated three or four hours, It is known that mixing sulphuric acid with water produces 2 good
deal of heat; in the present instance, combination is thought to have taken place instantaneously, at a
pretty high temperature, generating a large amount of vapour. From data furnished by Fabre and
Silbermann, it appears that 40 kilogrammes of acid at 18 deg., with water, is capable of producing
instantaneously 18 to 20 cubic métres of vapour, and this is sufficient to explode a platinum vessel of
about 300 litres capacity and only 2 to 3mm. thickness. As the combination occurred at about 100 deg.,
the force would be greater. M. Kuhlmann has repeated the explosion several times in laboratory
experiments, and he finds that it always occurs with great violence where the quantity of water is at
least ten equivalents for one of acid. In presence of the difficulty of mixing these two substances, which
have a very great aflinity, but the density of which is so different that they may remain several hours
one on the other without mixture and consequent combination, the need of cautious management is
obvious.

LAW REPORTS.

COURT OF APPEAL.

Label as to mizture of Chicory and Coffee no protection to vendor if Pure Coffee asked and paid for.
Conviction by Magistrates affirmed on appeal :—

Lippiarp v. Reece.—In this case heard in the Queen’s Bench, on 29th Nov. last, before Mr. Justices
Lush and Manisty, a question of some general interest, having reference to the mixing of chicory and
coffee was raised. The case was that a grocer had sold haif a pound of an article of food called coffes
to the prejudice of the purchaser, ‘‘ the same not being of the nature, substance, and quality of the
article demanded by the purchaser,” contrary to the tcrms of the Act 38 and 39 Viec., cap. 63. The oase
was stated thus by the magistrates :—* Upon the hearing of the aforesaid information it was proved on
the part of the respondent and found as a fact that on the 23rd of May, 1879, one Stephen Shepherd,
a police-constable of the Berks Constabulary, stationed at Reading, went to the appellant’s grocer’s shop
in Faringdon, in plain clothes, and asked one of appellant’s assistants io supply him with balf a pound
of coffee. The assistant took a quantity of what appeared to be coffee from the bulk contained in a
canister and weighed it, after which it was wrapped up in paper and delivered across the counter to the
purchaser, who paid 9d. for the half pound, this being the full price for pure coffee. The purchaser
then asked the assistant to call his master, the appellant, which he did, and the appellant came to the
purchager, who then informed him that he had purchased the article for the purpose of having it
analysed. The appellant thereupon, while the packet was still on the counter, called the purchaser’s
attention to a label affixed to the outside of the paper in which the article was wrapped, on which the
purchaser noticed for the first time the following printed words,—* This is sold as a mixture of chicory
and coffee.” (A fac-simile of the paper and label was annexed). The words were printed in distinet
and legible characters, and the label was affixed in a conspicuous position on the outside of the package.
The purchaser then said he had asked for ¢ coffee’ and not coffee and chicory. He then, in pursuance
of the provisions of the 14th section of the said Act of the 38 and 39 Vie., cap. 63, informed the
appellant of his intention to have the article analysed by the Public County Analyst, and offered to
divide the same into three parts, and deliver one of such parts to the appellant ; but this the appellant
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did not require him to do. The purchaser had no suspicion that he had received anything but pure
coffee until his attention was drawn to the label by the appellant. The article was afterwards, on the
24th of May, 1879, submitted for analysis to Mr. W. F. Donkin, of the University Museum, Oxford, the
Public Analyst for the county of Berks, who by his certificate, dated the 27th of July, 1879, which was
given in evidence by the respondent, declared the result of his analysis in the following terms,— I am
of opinion that the said sample is a mixture of about 60 parts coffee with about 40 parts chicory.’. The
appellant was represented by a solicitor, who submitted that the appellant was protected by the 8th
section of the Act, with the terms of which he had fully complied by having at the time of delivering
the article supplied to the purchaser a notice by alabel, distinctly and legibly printed, that the same was
mixed, and the appellant's solicitor cited and relied on the case of * Sandys, appellant, v. Small,
respondent,’ decided in the Queen’s Bench Division on the 26th of June, 1878 (3 “L. R.,,” Q. B., 449,)
in support of his contention, and urged that on the authority of this case it was unnecessary to call the
attention of the purchaser to the label. The 8th section of the Act provides that ‘no person shall be
guilty of any such offence ss aforesaid in respect of the sale of an article of food or a drug mixed with
any matter or ingredient not injurious to health, and not intended fraudulently to increase its bulk,
weight, or measure, or conceal its inferior quality, if at the time of delivering such article or drug he
shall supply the person receiving the same notice by a label distinctly and legibly written or printed on
or with the article or drug to the effect that the same is mixed.’ We, however, having regard to the
fact that the purchaser asked for coffee, and was supplied with an article consisting of only 60 per cent.
coffee and 40 per cent. chicory, without having his attention called to the label, and without, in fact,
seeing it until the purchase was completed, and also to the fact that the price he paid for the said article
was a usual and fair price for pure coffee, and much more than would have been given for coffee mixed
with chicory to the above extent, and also conceiving that the case cited by the appellant’s solicitors
which referred to a mixture of ‘water with whisky, was not applicable to the case before us, werg of
opinion that the article sold was so mixed with intent fraudulently to increase its bulk, weight, and
messure, and considered that, therefore, the appellant was not protected by the said 8th section of the
Aect, and we convicted him in the mitigated penalty of £5 and costs as before mentioned. The questions
of law arising on the above statement for the opinion of this Court are :—Whether the admixture of
chicory with coffee to the extent of 40 per cent., the same being sold at the usual price of pure coffee, is
to be considered a mixture of an ingredient or matter intended fraudulently to increase its bulk, weight,
or measure within the meaning of the 8th section of 38 and 39 Vic., cap. 63, so as to deprive the
appellant of the protection that would otherwise be afforded him by the said section. And whether,
assuming this question to be answered in the negative, after the completion of the sale and delivery of
any mixed article sold-as pure, but before its removal from the counter, the seller can avail himself of
the protection afforded by the latter part of the section by calling the purchaser’s attention to the notice
of mixture printed on the label. If the Court should be of opinion that such conviction was legally and
properly made, then the said conviction is to stand; but if the Court should be of opinion otherwise,
then the said information is to be dismissed.” Mr. Mellor, Q.C., and Mr. Latham were for the appellant,
the grocer who was convieted ; Mr. Lawrence and Mr. H. D. Green were for the complainant, in support
of the conviction. The Court after hearing the counsel for the appellant, without calling on the other
side, affirmed the conviction. Mr. Justice Lush said that they quite agreed with the magistrates in their
finding. No one could tell the proportion of chicory. Mr. Justice Manisty said that the mixture was
sold for the full price of coffee and suppose the purchaser could not read? Conviction affirmed.

Milkmen selling Milk in the Street, bound to serve Inspectors when required. Convictions for
refusing :—

Mr. Marsden, the Vestry Clerk of Camberwell, attended at the Lambeth Police Court in support of
sammonses taken out against tradesmen for refusing to serve the inspectors appointed by the Vestry.
The matter was first before the Court a. fortnight back, when, after hearing some evidence, Mr. Chance
considered there was some doubt on a point of law, and directed a remand. The first case called on
was that of John Parker, dairyman, of Hanover Street, Peckham. Evidence was given showing that
Inspector Fisher had asked a servant of defendant, who was selling milk in the street, to serve him with
a pint of milk. The defendant’s servant declined to serve the inspector, stating that all he had was
ordered for regular customers. Mr. Chance, after hearing arguments put forward by a gentleman from
the office of Mr. Ricketts for the defendant, said he had fully made up his mind that the inspectors were,
under the Act, bound to be served in the street, but he would adjourn this case in order to have the man
in defendant’s employment swmmoned, so that both matters might be dealt with. Mr. Chance said
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there were other cases before him that day, and he wished to say that he had well considered the
sections of the amended Act. It would no doubt be a great difficulty to ascertain if milk was adulterated,
if & man carrying it through the streets to serve regular customers, refused to serve an inspector. It
appeared to him that the amended Act was intended to meet a difficulty which previously existed. The
Act also was a proteciion to the customer who might have ordered milk, and who otherwise would be at
the merey of the parties who served him. If such a law was not carried out, large quantities might be
sold without the inspectors being able to ascertain if it was pure or not. If he gave force to the
argumcnt used by the gentleman who appeared for the defendant, the Act might become nugatory. He
certainly shonld convict in such a complaint, but would grant a case for the opinion of a Superior
Court if asked for. He intended to hold that an inspéctor had a right to ask and be served with milk
in the street. William Jenkins, cowkecper, of Cornwall Road, Peckham, was summoned for refusing to
serve Inspector Fisher. On the 18th ult. the inspector met the defendant, with some milk, and asked
him-to serve him with a pint, and told him he wanted it for analysis. The defendant was driving a
horse and cart, and drove on. He followed and again asked to be served. The defendant wanted to
serve him out of a particular can, but the inspector wanted it out of another. The defendant then said
first that it was < All ordered,” and afterwards, when he found the inspector was putting down his name
and address, said, * Well, the other can contains milk and water.” Mr. Chance, after hearing corrobo-
rative evidence, said it was a bad case, for the defendant knew well he was carrying for sale a can of
milk and water. He ordered him to pay a fine of £5 and costs. George Barnes, Loder Street, Peckham,
milkseller, was also summoned for a similar offence. When asked by Inspector Fisher for a pint of
milk, he made the usual excuse that all he had was ordered. Mr. Chance said such an excuse would
not avail, as he had before remarked, and the Act would be carried out. He ordered the defendant to
pay a penalty of 40s. and costs.

NOTES OF THE MONTH.

On November 28th, in the Court of the Queen’s Bench, before Justices Lush and
Manisty, as shortly mentioned in our last number, a case was decided which, acecrding
to a trade contemporary, “ distinetly marks a new departure’ in the law of adulteration.
The facts of the case, as stated by the respondent magistrates whose decision was
appealed against, were as follows :—A police-constable went into a grocer's shop and
asked for ¢half-a-pound of coffee,” which was duly taken from a canister, weighed,
wrapped up, and delivered across the counter, while the sum of 9d. was charged and
paid, such being the price of good coffee at 1s. 64, per Ib. On the constable stating
that the article was for analysis, the proprictor came forward, and while the packet was
still on the counter the latter called the constable’s attention to the fact that it was a
mixture as indieated by the words printed on the paper, ¢ This is sold as a mixture
of chicory and coffee.” On analysis the article was found to contain, coffee, 60 parts,
and chicory, 40 parts, and the correctness of this result was not disputed by the
defendant ; but he rclied on the 8th section of the Act, providing that a person sclling
a mixture may label the same and so be exempt from punishment. The Magistrates,
however, held that in the present case the purchaser’s attention had not been
called to the label in reasonable time, and moreover they considered that, seeing the

?

purchaser asked for coffee and paid the price of coffee, he should be protected against
being served with a mixture which he did not desire, and they therefore convicted
the defendant, who now appealed. The Court, after hearing the appealing counsel,
and without requiring any reply, unanimously upheld the conviction, and in doing so,
Mzr. Justice Manisty particularly commented on the fact that coffee was asked for
and that the full price of pure coffee was paid for the article.
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The decision, based as it is on principles of fairness and justice, of course gives
umbrage to the Grocer, who fights hard for the right of a man to sell an inferior article
* af the price of the best whenever he can get a chance by sticking on a label, which, in
99 cases out of 100, would never be noticed by the purchaser. How often there must
¢ have been a chuckle of quiet delight when this was done (as indeed it is daily), but
 now the chuckle is changed into a groan of dismay, and the periodical in guestion
wazes wroth, and has a little quiet dig at the analyst whose decision was not disputed
and who had done nothing but his simple duty. A long article is devoted to showing
how the unfortunate tradesman’s defence is cut from under him, and that the Act was
meant to protect him in this style of dealing. How much better would it be if the
Grocer encouraged its constituents in business habits, and told them what the law
. demands, namely, that when a grocer is asked for * half-a-pound of coffee”” lie should
honestly sell ‘¢ half-a-pound of coffee,” and neither dodge his customer by giving short
weight or adding chicory.

Both in the article and in the letters on the subject published in the Grocer, the
real gist of the case is entirely omitted, namely, that coffec was asked for and the full
price of pure coffee paid, and yet a mixture was sold. What the Court has ruled has no
reference whatever to & man who openly sells a mixture as such, but it is that the
8th section of the Sale of Food and Drugs Act should be no protection to deliberate
attempts at fraudulently supplying a mixture when a pure article is asked and paid for.

The great difficulty as to morality is that no one likes to begin to practise it, lest
his neighbour over the way should get an advantage. If, however, trades organs
would only encourage it a little more, perhaps we may come to the happy day, when,
in reply to 2 demand for 1s. coffee, the salesman will say, *“ Real coffee cannot be sold
at less than 1s. 6d., but you will find this 1s. mixture very good.” A little of this
straightforward dealing and the public would soon learn the fact, and ask for ¢ coffee ”’ or
“mixed coffee ” according to their means or their taste. Surely it is better to agree to
such a course than to spend money on attempts to legally bolster up the right of
practising tacit deceit, and it would save the necessity of reading diatribes on analysts
and other such pabulum calculated to encourage what is now legally condemned.

The great case of the Norwich Baking Powder—which it seems is a mixture of alum
and bi-carbonate of soda, has been decided against the manufacturers, and appealed.
Our readers who perused the report in our last number will doubtless watch with
interest the evidence to be given on appeal. Mr. Sutton was actually, and Dr.
Tidy is, it seems, expected to be, called for the defence, both having given certificates
that it was quite uninjurious. Supposing an inspector in either of their distriets
bought some bread, and they, not knowing that this powder had been used in making
it, certified to the article containing 118 grains of alum per 4-lb. loaf (which it was
stated in court that a loaf made with the article would contain), what an amusing
scene might be made in the witness-box when it was proved that the alumina got in
through the employment of the very compound they had previously declared perfectly
allowable. It is evident that if this appeal succeeds, there is an end to any prosecution
for adding alum to bread, as the baker would only need to say he did not use alur, but
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Norwich Baking Powder. We think that Public Analysts would be wiser (even at the
cost of sometimes losing good fees) to decline giving evidence in any disputed cases.
There are plenty of men—not Public Analysts—who would only be too thankful to get
employed in such affairs, and the individual action of any public man would not be thus
cramped. If really consistent in their views, then the public in certain districts mus
be content to eat what is elsewhere deemed undesirable, merely because the analyst has
publicly bound himself to an opinion on the subject which might be afterwards used to
impair the efficiency of his evidence in official prosecutions.

Our readers will note with interest the final decision of Mr. Chance, the
magistrate for Lambeth, as to the right of inspectors to demand samples in the street,
and we are glad to find he has not adhered to the opinion wlich we commented upon
last month. To look after the milk thus sent out to customers, as well as that sold
over the counter, is the only true way of ensuring that the public get what they pay for.

Norices To CorrrspoNDENTS.—X. Y. Z.—We agree with your remarks as to the imperfection of the
publication in question, and have already pointed them out, and we knew that an effort has in conse-
quence been made to improve it. We have not space this month for your letter. Dr. Swere.—Our
matter was all in type before your letter arrived.

RECENT CHEMICAL PATENTS.
The following specifications have been published during the past month, and can be

obtained from the Great Seal Office, Cursitor Street, Chancery Lane, London.

}%879. Name of Patentee. Title of Patent. Price
1592 W. Miiller .. Manufacture of Ammonia from Nltrogen of Atmosphene

Air and Hydrogen .. 6d.
1622 ~R. C. Thompson .. Producing Electric Light . .. ..o 2d.
1635 J. MacKenzie Electric Light Apparatus .. .. .. .. .. 6d.
1661 J. C. Mewburn Preparation of Starch and Dextrine 4d.
1673 J. J. 8achs.. .. Extraction of Fatty Matters . .. ..o2d.
1698 H. A, Bonneville .. . Dephosphorization of Iron .. .. .. .. .o 4d.
1703 J. Townsend Obtaining Soda and Potash 4d.
1705 A. Steenberg Manure . 2d.
1733 R. 8. Ripley Treating Illumma.tlng Gas . 6d.
1783 F. C. Glaser .. Manufacture of Sugar 4d.
1791 J. 8. Sellon and H. Edmonds Electric Lamps .. .. . 2d.
1692 Ditto .. Regulating Electric Currents . .. 6d.
1949 Ditto Apparatus for Generating Electric Currents 2d.
1795 A. M. Clark Safety Cheque 2d.
1808 H. J. Haddan Gas Governors 4d.
1842 W. R. Lake Machinery for Crushing Phosphn.tes 4d.
1855 J. B. Spence Treatment of Metallic Sulphides .. . .. ..o 4d.
1865 H. Parkes . . Manufacture of Compounds of Nitro-Cellulose .. .. 4d.
1869 A. Scott and T. R. Ogllvxe Purifying Saccharine Substances .. . . .. 4d.
1970 J. Fordred . . Treatment and Purification of Cod Liver 011 . ..o 4d.
2652 C.W. Siemens Electric Lamps .. .. .. . .. ..o2d.
4103 'W. Morgan Brown Electric Batteries 6d.

Annals of Chemical Medicine, by Dr. Thudichum ;
Water Works for Cities and Towns, by 8. Hughes;
The Chemist and Druggist ;
Medical Press; The Pharmaceutical Journal;
The Boston Jowrnal &f Clemistry;
American New Remedics ;
The Inmventors’ Record; New York Iublic IXealth;

Cookery ;

Science ;
Practitioner ;

BOOKS, &c., RECEIVED.

Amcrican ; The American Traveller,

Blowpipe Analysis, by Landauer;

The Sanitary Record ;
The Provisioner ;

The Miller ;

The American Dairyman;

Philadelphia Printers’ Circular ;

How to use a Galvanic Battery, by Dr. Tibbitts;
A Year’s
The Brewers’ Guardian; The British Medical Journal;

The

Journal of Applied

The

Proceedings of the American Chemieal Society ; Le Praticien ;
The Secicntifie
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FEBRUARY, 1880.

SOCIETY OF PUBLIC ANALYSTS.

Tre Axnuar Mzerine of this Society was held on the 15th January, at Burlington
House, Piccadilly, the President, Dr. Muter, in the chair.

The minutes of the previous meeting were read and confirmed.

The President delivered his Annual Address as follows :—

Gentlemen, it is customary for the retiring President of our Society {o say
a few words of farewell, coupling them with remarks upon the general position
of the Society and the working of the Act of Parliament under which we all
hold office. I am glad to say that the past year, so unfortunate to many both at
home and abroad, has been comparatively gentle to us, seeing that we have only lost
two members by death, namely, Messrs. H. Goode and J. Whitla, with neither of
whom had I the pleasure of a personal acquaintance, but I have understood from those
who had, that they were men making their mark on the sands of time, now alas, too
soon washed out by the tide of eternity. During the year one member has resigned,
and two have been struck off by the Council for non-payment of their fees, but to make
up for this loss five new members have been elected, thus keeping * our balance true ”
up to the moment. So that we stand now with 90 members and 12 associates, being
a total gain of 2 in the last 12 months. We are also more fully endowed with that
very necessary article called ¢ worldly dross *’ by those who have not got it, seeing that
although our payments have increased by £18 on account of Tae Anavysr, we have
still a balance at our bankers which is £2 better than last year. Gentlemen, our
Society is not and never can be large, because it is limited to a certain class, and owing
to the vast preponderance of country members our meetings ray not be very numerous,
but still we have a distinct raison d’ étre, and we carry that out to the letter. You will
excuse me imitating Mr. Silas Wegg, and ¢ dropping into poetry ' unconsciously, but
after all it is something to boast of that we do act up to our aspirations, which is more
than can be said of all other scientific associations. We do not pretend to elevate the
morals of our members and then find ourselves helpless when cases arise requiring such
elevation, neither do we pretend to raise the fees receivable for work done and then find
that we have upon our Council some most notorious offenders in that respect, nor do
we get up discussions on subjects specially the province of other societies, and end them
in smoke. What we do profess we carry out, namely, to improve the process of analysis
in all matters relating to food. Germany is and has always been looked up to as the
foster-mother of general chemical discoveries, but for research in our special subjects
we must look at home; and everyone must admit that Great Britain is up to the
present the source of special food research, and that all which has been done has
been mainly attained by the members of the Bociety of Public Analysts. During the
last year we have had either read here or published in our journal (TaE Axavnyst) no
less than 41 memoirs, relating to our branch of the chemical profession, and that,
remember, all carried out, not by wealthy dilletanti or men receiving grants from

J
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research funds, but by persons daily and actively engaged in carrying out the complex
and tedious duties thrown upon them by an Act of Parliament. Let us, gentlemen,
strive to keep the position so nobly attained, and let us one and all resolve to do more
and more every year in the grand cause of the advancement of our art, so that we may
keep pace with our enemies, the adulterators, and let the public of Great Britain have
that most precious of boons, namely, pure food and drugs.

As regards the Act and its working we must congratulate ourselves that, oiled by
the good lubricator—time, our wheels move smoother every year. More and more our
processes and modes of interpretation of results continually receive general acceptance,
and closer do we and our Appeal Court at Somerset House draw to each other. I
believe sincerely that Mr. Bell and his colleagues try most earnestly to elicit the truth,
and were they only freed from the absurd restriction which prevents their coming
amongst us and letting us know their standards and experimental results, there
would hardly ever be the difference of a decimal point between our conclusions and
theirs. We must, however, trust to time, and I can only hope the day is not far
distant when the heads of the Somerset House Laboratory will be found enrolled among
us, and helping, as we do, to disseminate the knowledge of food analysis, instead of being
compelled to keep their results locked up through a piece of Government red tapeism.
The amended act of last session has proved a great public good in the case of peri-
patetic vendors of food, who were before enabled to carry on, without fear, the most bare-
faced schemes of adulteration ; and the recent decision of the High Court to the effect
that if & man asks for an article and pays the full price for it he is distinetly entitled
to receive that article in a state of purity, notwithstanding any declaration or notice to the
contrary, is a distinet advance in equity in the interests of 'the‘--piiblic. Gentlemen,
with these few words I will bid you adieu, hoping that we may all meet again at our
next anniversary improved in knowledge and with the full consciousness that we have
each given our stone to the grand cairn of the science of food analysis now being
erected in our midst, so that our successors in the next generation may have reason to
be thankful for the establishment of the Society of Public Analysts,

Mr. Allen proposed a vote of thanks to the President for his address, and hoped
that it would be published not only in Tue Axaryst but in other journals, as it showed
what a large amount of real scientific work Public Analysts had done within a very
short time.

Dr. Dupré, in seconding the vote, expressed a similar hope, and said that if their
fellow chemists in England once became aware of the good work they were doing, the
Society would rise considerably in their estimation. He took the opportunity of saying
that he thought there should be a little more esprit de corps among the members, which
was one of the greatest reasons for establishing the Society. He also said that as no
analyst could pretend to know everything, it would be very wise if a member, when he
had an article with which he was little acquainted, would write to the secretaries, who
.would always know the best member to give any required information.

The proposal having been unanimously agreed to, Dr. Muter returned thanks.

The President proposed that the thanks of the Society be given to the Council of the
Chemical Society for the use of their rooms for meetings, which was unanimously agreed to.
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The President proposed a vote of thanks to the Members of Council for their
attention to the business of the Society during the past year, which was also agreed to.

The President proposed a vote of thanks to the Secretaries, Messrs. Heisch and
Wigner, for their services during the past year, which was also agreed to.

Mr. Angell and Mr. West-Knights were appointed Scrutineers to examine the
voting papers for the election of Officers and Council, and they reported that the
following were elected :—

President. Hon. Secretaries.
J. Mures, Pa.D., M.A., F.C.S. Crarves Hesen, F.C.5.
G. W. Wianeg, F.C.S.
Vice- Prestdents. Other Members of Council.
A. Durze, Pa.D., F.R.S,, F.C.S. J. Carter Bowr, F.C.S.

J. Cavenerr Browx, D.Sc., F.C.S.

J. W. Tawez, M.D. C. A. Canzrox, M.D., F.R.C.8.

_A. Wrynter Bryre, M.R.C.8., F.C.8. Brrnagp Dyes, F.C.8.
) Orro HeEuner, F.C.S.
Treasurer. *'W. Moreax, Pu.D., F.C.8.
C. W. Hzaron, F.C.S. W. Warnacg, Pa.D., F.C.S.
The names of those Members of Council who did not retire this year, are —
M. A. Apans, F.R.C.S. A. H. Cuurcu, M.A., F.C.S.
A. H. Arwen, F.C.8. F. Maxwerr Lyre, F.C.S.

H. C. BartieTT, Pu.D,, F.C.S.

The Secrutineers also reported that Professor C. R. C. Tichborne, Ph.D., F.C.S.,
Public Analyst for Longford County, and President of the Irish Pharmaceutical Society,
was elected as a Member.

Mr. T. P. Bruce Wairen, analytical chemist, was proposed as a Member, and Mr.
L. Stansell, assistant to Mr. C. H. Piesse, as an Associate.

Mr. Wigner read a paper by himself and Professor Church on ¢ Two Ancient
Samples of Butter.”

A paper by Mr. Carter Bell, On the Composition of Unfermented Wines of Com-
merce,” and one by Mr.W. M. Hamlet, ¢ On the Estimation of Fatin Milk,” were alsoread.

After the meeting the members dined at the Café Royal, and passed a pleasant
evening together.

The next Meeting of the Society will take place at Burlington House, on
Wednesday, the 18th February.

ON TWO -ANCIENT SAMPLES OF BUTTER:
By G. W. Wiener, F.C.S5., axp Proressor Crurch, M.A., F.C.S.
Read before the Socicty of Public Analysts, on 14th Jan., 1880.

The specimen of Irish bog-butter which we have submitted to analysis cannot be
traced with any certainty to a particular locality. There is no doubt, however, that it
is a perfectly authentic specimen, some centuries old ; indeed, we should probably be
right in concluding its age to be not less than 1,000 years.
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Whether the specimens of ancient butter found in the bogs of Ireland, and
occagionally in those of the Faeroe Isles, and of Scotland, were originally inhumed for
the sake of security, or for their preservation and ripening, we have no means of
agcertaining. They are inclosed in rough wooden vessels, square, oblong, or cylindrical,
sometimes consisting of a hollowed tree trunk. A fine example of the last-named form
is preserved in the museum of the Royal Irish Academy, at Dublin, and is figured and
described on pages 212 and 268 of their museum catalogue. For the history and
archaology of bog-butter, reference may be made to Dr. Wilde’s paper in the
proceedings of the Royal Irish Academy, vol. vi., p. 869, where will be found a list of
the authorities who have discussed the subject.

Bog-butter has been chemically examined by Prof. E. Davy in 1826 (Proc. Roy.
Dublin Soc. ) ; by Williamson (Ann. Ch. Pharm., 1845, liv., 125); and by Brazier (Chem.
Gaz., 1852, 375). Brazier concluded that it mainly consisted of an acid, having the
same composition as palmitic acid, and melting at 58° C.

We will describe the physical and chemical characteristics of the sample we have
examined. It weighs nearly five pounds. In shape it is an irregular oval, about twelve
inches by eight inches, and six inches thick. The surface is deeply indented in many
places, and some of these indentations present such an appearance as would be
produced by the pressure of the stave of a cask. The general appearance of the
sample leads to the opinion that it has been enclosed in a rough cask or tub of an oval
form, and as that decayed, an irregular pressure has been brought on to the
substance. There are several clearly cut cylindrical holes through the sample: these
holes are much like those which would be produced by @ cork-borer or & cheese-taster.
The surface of the sample bears a resemblance to a very old and dirty cheese.
The interior is of an almost sandy colour, and although somewhat like cheese in
texture, it is more friable and pulverulent. It has a slightly greasy feel to the
fingers, and a slight but distinet odour of cheese, not butter.

A small portion from the inside of the mass was examined microscopically. A few
fragments of foreign matter did polarize, but the bulk of fat did not, and no trace of
crystalline structure could be detected. A good deal of foreign matter, partly curd, was
seen. v

The sample fused very slowly, even at 212° (100° C.), and the curd and foreign
matter separated with considerable difficulty. The fat which adhered to the curd was
removed by washing with ether, but was not used in the subsequent analysis of the fat.
The original sample contained :—

Moisture .. . . . . . .« 140 per cent.
Curd, fibre, and other matters insoluble in ether . 398 »
Ash* e .e Y3 . . e . . 32

Fatty Matters .. . .. . .. .. 9430

100-00
*Containing Chlorine ‘083 = Chloride of Sodium -054.

The curd was microscopically examined. It contained a considerable proportion
of vegetable matter, and some large fragments of wood, the structure of which was too
much destroyed to enable the species to be identified. The largest of these fragments
was nearly a quarter of an inch long. The curd also contained some fungoid growths

”



THE ANALYST. 19

and mycelium. A considerable proportion was, however, clearly of animal origin;
many fragments of muscular tissue were found, and some hairs. These were quite
sufficient to prove the fact, that the fat itself was of animal origin, although it was
mixed with some proportion of vegetable matter, which was probably derived from
the bog.
This curd and other matters insoluble in ether gave the following results :—
Nitrogen by soda lime process .. . . .+ 864 per cent.

= Cagein .. . . .e . . .. 2305 »
Ash .. .. . .. .. . .. 870 .,
Containing Chlorme . .. . . .. 82 ”
= Chloride of Sodium .. e . s . .. 185 »
Fibre (crude Cellulose) .. . . . . 2760 "

The fatty matter, after separation from t'.he curd, was very dark coloured. It
contracted greatly when cooling, and was almost or quite as hard and resonant, when
struck, as a good sperm ocandle.

Its melting point was 121° F. (49:5° C.).

Its specific gravity, taken at 155° and compared with water at the temperature of
100° F. (88° C.), was 875-4.

Assuming that the ratio of expansion is fairly accordant with that found in the
fats previously examined by one of us*, this would correspond to an actual density of
*802 at-100° F. (88° C.).

The fat was saponified with aleoholic soda in the usual way, the soap decomposed.
with acid, and the washings containing the soluble fatty acids distilled.

The whole of the processes were carried out by flask washing, to avoid loss.

The following results were obtained :—

Volatile fatty acids, calculated as butyric . .. 06 per cent.
Soluble fatty acids, not volatile .. . . o 42 »
Insoluble fixed fatty acids .. . . . .. 9948 "
Glycerin .. . .e . . . .. Minute traces.

The insoluble fatty acids were converted into lead salts, and the oleate of lead
separated by ether. The results were :—

Oleis acid .. . . .. o .. 90 per cent.
Stearic and palmitic a.cxds . . . . . 910 ”

The distillate certainly had a faint, thougn of course very slight, smell of butyric
acid ; enough however to prove.its presence.

The traces of glycerin were far too’small to admit of any approach to estimation.

1t 13 interesting to observe how complete has been the decomposition of the original
glycerides of the butter, both the resulting glycerin and the soluble fatty acids set free,
having been almost entirely removed by the action of water only at a low temperature.
Time has been an important factor in the change.

The other sample of butter is much older. It was taken some. time ago from an
Egyptian tomb, which probably dates from about 400 or 600 years before Christ. The
sample is therefore nearly 2,500 years old. It was contained in a small alabaster vase,
and had apparently been poured in while in a melted state.

‘The vase was brought by Lord Prudhoe from the Delta. Itbears an inscription

* Tue Ananysr, vol. iv., p. 183.
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in hieroglyphies, indicating that it was once the property of Hasheps, a queen of the
18th dynasty. It is quite possible that the butter was once perfumed, serving the
purpose of an ointment; but if so, every trace of such perfume has vanished.

In appearance, colour, smell, and taste, it corresponds closely with a sample of
slightly rancid butter,

The quantity at our disposal—some six grains—was so small, that it was only
posgible to apply s few tests.

Under the microscope the sample polarized distinetly.

It was entirely soluble in ether.

It melted readily, and showed no infusible residue.

It was practically free from moisture and from ash,

The fusing point was 127-5° F. (53° C.).

A small quantity was saponified, and the soap was decomposed in a small flask.

The soluble fatty acids were found to be 8:0 per cent. by direet weighing.

The washings containing these soluble acids, had, when warmed, a distinet odour
of butyric acid. Any attempt at the estimation of the proportion, on such a small
quantity, would of course have been useless.

The insoluble fatty acids weighed about 86 per cent.

The figures, as far as it has been possible to obtain them, indicate that this sample
has not undergone any notable decomposition during 25 centuries. This stability must,
in all probability, be attributed to the fact of the butter having been melted and sealed,
80 as to secure it against atmospheric influences. In this respect it presents a marked
contrast to thé bog-butter previously referred to.

Mr. Hehner said he had a lingering doubt in his mind as to how it could possibly
be proved that it was ever butter. It might have been some other animal substance ;
it looked like chalk now, but it might have been cheese, which under certain circum-
stances is transformed into fat.

Dr. Bartlett thought they had never had a specimen of ancient cheese presented to
their notice, but in fragments of ancient cheese they found something very different to
that then before them. The oldest cheese he was acquainted with was some that was
contained in a screwed up flask, recovered from the Royal George. It had dried up into
a perfectly solid mass, containing only a small amount of fat. He thought the large
amount of fatty acids would lead them to suppose that that was not originally cheese.

The appearance of adipocere, such as is found in coffins, is not at all dissimilar to
that. Adipocere is said to be produced by the action of running water on animal flesh,

Mr. Blyth said that putting on one side the chemical evidence, they certainly had
marks very similar to what a stave would make, and besides that the presence of hair,
He thought the evidence pointed to it being butter rather than anything else. With
regard to the holes he suggested that they might have been made by some boring insect
or beetle.

Mr. Angell said the only thing which struck him with regard to the examination
was the amount of the curd, which was rather indicative to his mind of fatty
degeneration. '

Mzr. Wigner, in reply, said that as to the older sample, the alabaster vase was
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recently opened in the presence of two or three gentlemen. Mr, Church took this
sample and it has not left our charge since. Its age, therefore, was undoubtedly what
it was represented to be.

‘With regard to the sample of bog-butter, it had been suggested that it was cheese,
but those who had studied the subject were aware that cheese had been repeatedly
found in these Irish bogs, and that it was not found in cases or tubs as the butter is,
but invariably showed signs of having been wrapped in a kind of canvas or cloth, the
characteristics and form of cheese being to a great extent preserved; neither would it
be reasonable to expect such perfect conversion of cheese into fatty acids. The
possibility of its being adipocere was negatived by the analysis. Adipocere contained
much lime and phosphoric acid, and the sample was almost absolutely free from these
constituents. Dripping, or some other animal fat, might have undergone a similar
decomposition to that of the present sample, but there was nothing to indicate that
the theory of dripping was more probable than that of butter. On the contrary, the
results of the microscopical examination, and the percentage of true casein found,
pointed distinetly to butter.

LAW REPORTS.

THE NORFOLK BAKING POWDER CASE.
Alum in Baking Powder.—The Conviction Quashed with Costs.

WaRREN v. Prirrres (inspector). This was an appeal at the Cambridge Quarter Sessions, before
the Recorder, J. R. Bulwer, Esq.. Q.C., M.P., against a decision of the magistrates who convieted
Messrs. Warren of selling a certain article of food, baking powder, mixed with a certain ingredient, alum,
80 as to be injurious to health.”

The appellants were represented by Mr. T. C. Blofeld and Mr. Horace Browne ; while Mr. Cockerell
and Mr, Turner appeared for the respondent.

Mr. Cockerell opened the case for the respondent. The proceedings before the magistrates were,
he said, taken under the 3rd section of the Sale of Food and Drugs Act, 1875, for selling an article of
food, namely, baking powder, mizxed with an ingredient that rendered it injurious to health. The third
section made it an offence to ‘ mix, colour, stain, or powder any article of food with any ingredient
or material so as to render the article injurious to health, with the intent that the same may be gold
in that state.” The interpretation clause described * food ” as every article used for food or drink by
man other than drugs or water. The facts under which the conviction in the baking powder cise
took place were these :—Some proceedings having been taken against & baker for the adulteration of
certain buns sold by him, and it being alleged by him in defence or mitigation that the adulteration was
caused by the use of this Norfolk Baking Powder, it was thought desirable and necessary to test the
validity of the sale of that powder by having an analysis made of it as sold by the dealers in Cambridge,
and that analysis led to these proceedings being taken ; but although Messrs. Warren were the nominal
defendants, yet substantially the real defendants then and the real appellants now were the
manufacturers of this powder, Messrs. Smith & Sons, of Magdalen Bfreet, Norwich, who were in a very
large way of business. He might say, too, that there were several other gentlemen in the same way of
business in Norwich, who took an interest in this matter, and they had combined together to test the
question whether this baking powder did contain any ingredient which was injurious to health so as to
bring it within the provisions of the Act of Parliament. A quantity of the powder having been
purchased it was put before the Public Analyst, whose certificate he handed in to the Recorder.

Mr. Blofeld said the appellants would not dispute the analysis being approximately correct, but he
would hand up to the Recorder the actual ingredients. There was only one thing omitted. Learned
counsel then handed up the analysis to the Recorder, observing that he did not wish it to be made public.

Mr. Cockerell then proceeded with his address, and said that speaking roughly the quantity of
alum contained in the powder was about one-third of the whole, and the question for the Recorder to
decide was whether that quantity made the powder injurious to health.

* See THE ANaLYsT, vol. iv., p. 231,
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The Recorder pointed out that in one of the analyses the alum was described as crystallized potash
alum, and in the other as burnt alum.—Mr. Cockerell said burnt alum was double the strength of the other.

Mr. Blofeld : The Public Analyst here made a little mistake before the magistrates in saying that
it was burnt alum instead of crystallized.

Mr. Cockerell then drew attention to the directions for using the powder—one teaspoonful to a
pound of flour, and which especially recommended it to housekeepers for use in bread, while for Norfolk
dumplings, it was the only means of securing lightness and digestibility ; its use ensured exactly the
contrary, since it rendered bread indigestible by hardening the gluten of the flour, which produced
constipation and other ills.

The Recorder said the conviction set forth that the appellants, ¢ George and Edwaxd Warren, did
sell a certain article of food, to wit, baking powder, mixed mith a certain ingredient, to wit, alum, so as
rénder such article injurious to health.” Therefore they had first to ascertain what was the food that
was mixed with the alum? The charge was “food, to wit, baking powder, mixed with a certain
ingredient, to wit, alum.” Therefore the ¢ article of food ” was the baking powder.

Mr. Cockerell : That is my contention.

The Recorder : But the baking powder, from the analysis you have handed to me, is not complete
without the alum. The alum ig a part of the baking powder. First of all before yoa get the thing that
is mixed you must ‘get the food.

Mr. Cockerell : The food is the baking powder. I say alum is no part of the baking powder
necessarily. Baking powder ought to contain no alum.

The Recorder : But you have got the powder that the man sells,

Mr. Cockerell : It is sold as baking powder.

The Recorder : What of that? Suppose for argument that I sell chalk and arsenic mixed together
and advertise it as baking powder, is it to be said that I adulterate an ‘ article of food,” chalk, by the
argenic, or the arsenic by the chalk? Let us go by steps. Where is your article of food that is
adulterated ? The article of food becomes extinct by the adulteration. Where is your article of food
without the alum? Bicarbonate of soda and other matters. Is bicarbonate of soda an article of food?

Mr. Cockerell : I say that baking powder is an article of food, commonly sold by these people and
by various others, but alum is not a necessary part of that powder, which ought not to contain any.

The Recorder: Is there anything known as baking powder >—Mr. Cockercll: Oh, yes.

The Recorder : If you will give me evidence of that I shall be glad. I never heard of baking powder
beyond what chemists advertise as such, any more than I know of aperient draughts which may contain
no one knows what. Is there such a thing known as baking powder >—Mr. Cockerell : Yes, known to
the public.

The Recorder: I mean as an article of food.—Mr. Cockerell: Of course people don’t eat baking
powder. Everybody knows what it ought to be,

The Recorder: You can only know what baking powder is by analysing it. Suppose A sells a
particular compound and calls it baking powder, which is to produce certain effects if used in cookery;
B makes up a certain other mixture and calls that. baking powder; while C, D, and so on, proceed in
like manner. They are all called baking powder.

Mr. Cockerell asked if the word * mix ” did not bring the baking powder under the section.

The Recorder: The Act says ¢ No person shall mix any article of food.” You must first of all
get your food.

Mr. Cockerell : I say the alum ought not to be there, and that the powder is mixed improperly.

The Recorder : Then you are driven to the other alternative—that the bi-carbonate of soda and
the rest of the ingredients are an article of food.—Mr. Cockerell: When compounded as baking powder.

The Recorder: Suppose I go to a druggist’s shop and ask for an aperient draught, and it is
composed of rhubarb and magnesia, is the chemist to be convicted for adulterating rhubarb with
magnesia, or magnesia with rhubarb?—Mr. Cockerell: You get what you want.

The Recorder: No, I don’t ; I ask for an aperient draught. If the inspector had goneand asked for
bi-carbonate of soda, and they had given him the soda mingled with crystallised potash alum, there
would have been a case directly.—Mr. Cockerell said the effect of the learned Recorder's comstruction
of the Act would make it inoperative altogether.

The Recorder: No; if a baker chooses to mix some noxious compound—mind, I don’t say this
is—with his bread and sells it he is liable. I am only calling attention fo the matter just to have my
mind clear upon it.—Mr. Cockerell said no question of this kind had ever been raised. We treat baking
powder as an article of food.
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The Recorder: Then I shall want you to tell me what baking powder is.—Mr. Cockerell: My
medical witnesses will tell you what this particular baking powder is, and what baking powder ought to
be without alum, but that is put in because it is cheaper. It is admitted that the powder is to be put
into articles of food. In the course of further argument the Recorder said even if the powder became
injurious to health when put into food it was not an article of food.

Mzr. Cockerell also said that the rice flour was an article of food.

The Recorder : I don’t know what evidence will be given upon it, but I should have thought the
rice was only a medium or padding.—Mr. Blofeld said that was so.

Mr. Cockerell said he had asserted his contention, and he did not know whether the Recorder
intended to express his opinion on the point.

The Recorder said he was hardly in a position to do so yet without some evidence upon it.

Mr. Blofeld said the point was if the rice-flour was an article of food whether it was rendered
injurious to health by the alum.—Mr. Cockerell then called

Mr. J. W. Knights, Public Analyst for the borough and county of Cambridge, F.C.8., &e., who
deposed that from the experiments he had made with the baking powder he was of opinion that when
mixed with the flour it rendered the gluten of the flour and the soluble phosphate contained in the flour
insoluble. When a teaspoonful of the powder was mixed with a pound of flour and water added, it
would liberate the carbonate acid gas and render the soluble phosphates contained in the flour insoluble,
by forming phosphate of alumina, which is insoluble. It would render the phosphoric acid insoluble.
He believed an adult in health required 50 grains of phosphoric acid per day. Phosphoric acid was
derived from bread and other articles of consumption ; in some cases chiefly from bread. Bread made
with this powder, as directed, would give less soluble phosphoric acid than there should be by 7-10ths.
7-10ths of the phosphoric acid would be rendered unavailable, and he should presume the bread would
be less nutritious, With children the effect would be the same, but to a greater degree. It would
impair digestion. '

Cross-examined by Mr. Blofeld : That is a chemical opinion that I have formed.

With regard to the powder rendering the gluten of the flour less soluble is that mere opinion formed
by your experiments in your laboratory >—Yes.

Have you actually made bread ?—Yes.

But the hardening of the gluten of which you speak is not the result of anything apparent to the
eye, but your opinion formed upon your experiments ?—It is actually apparent to the eye. I have not
my laboratory here or I could show you experiments, but ii takes time to make them.

As to rendering the phosphoric acid insoluble, what authority have you for stating that a man in
health requires 50 grains of phosphoric acid in the 24 hours ?—I saw it so stated in a medical work—
“ Parke’s Treatise on Practical Hygiene,” I think. That is the only authority I can remember. I have
looked at no others.

Are you aware that the body rejects as much as from 75 to 100 grains of phosphoric acid per day?
—TIt rejects a very large quantity. .

May I take it that that which the body rejects is what the body does not require to assimilate ?—
Certainly, but I am not & medical man. When the bicarbonate of soda and alum are mixed with water
effervescence takes place and carbonic acid gas is given off. The residuum from the alum is hydrate
of alumina, that from the soda is sodic sulphate or sulphate of soda.

8o that when the bread is made with this powder there is no alum in it and no bicarbonate of
soda; they both cease to exist ?—Yes. )

By the Recorder: This change takes place when water is added. In the presence of flour the case
is somewhat different. The bicarbonate of soda and the alum effervesce in the dough, and there is a
residuum from each, but the hydrate would become phosphate.

By Mr. Blofeld : When mixed with the flour and moisture I should say the phosphate of alumina
is formed immediately, and not hydrate first, but I cannot say that positively. It is necessary, to
change the hydrate of alumina into phosphate, that there should be actual contact between the hydrate
and the phosphoric acid in the fiour.

How is the little hydrate of alumina there would be in a 1lb. loaf to come into contact with all the
grains of phosphoric acid to be found in the dough, so as to form it into phosphate of alumina?
—Because it is mixed in a dry state. Phosphate of alumina is perfectly well known to be insoluble in
water. I believe phosphate of alumina is not soluble in the gastric juices, but that is a question fora
physiologist and not a chemist. It is perfectly insoluble in acetic acid. It is soluble in hydrochloric
acid, and the gastric juice is suppose to contain that. I do not beliave the gastric juice is practically'a
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weak solution of hydrochloric acid. I have heard that no hydrochloric acid exists in the gastric juice in
a free state. I forget where I read that, but it was not in & newspaper. I have no authority for the
asgertion that the gastric juice is not equivalent fo hydrochloric acid. The injurious effect of this
baking powder does not depend upon the assertion that phosphate of alumina is insoluble in the stomach.

If it is soluble in the stomach what harm could it do ?—1It would probably have an astringent effect.

You would not undertake to say that positively, would you ?-—No, I am not a doctor.

The Recorder : Does & minute quantity of alum in bread make it injurious to health ; T have heard
that it rather improves it?—I think it is no improvement. However small the quantity there is s
corresponding quantity of phosphoric acid rendered insoluble.

By Mr. Blofeld: I cannot cite any case where injury has been done to health by the use of a small
quantity of alum. Alum is very little prescribed except for use externally and as a gargle.

Mr. Blofeld then produced two small boxes containing gluten, one of which he said contained no
phosphate, the other had in it five times as much as could possibly be found in any bread made with
this baking powder. He handed the two to witness and asked him if he could see any difference
between the two. Witness : I can see no difference, but I could tell the difference in my laboratory. The
hardening of the gluten would not be perceptible to the touch or to the eye withont experiments, and
I could not tell which box contains the phosphate of alumina and which does not.

By the Recordéer : Bakers use alum to make bread look nice. To make bread rise, cream of tartar
is equally efficacious with alum and is frequently used. The rice flour in this powder is, I believe,
merely added to keep the composition dry and in a friable state. ’

It is no part of the baking powder ?>—1It keeps the powder in a powdery state, and so far as the effects
of the bicarbonate of soda and the alum are concerned it is not necessary that it should be there. -

Mr. Blofeld:- All articles of food contain phosphoric acid do they not ?—A great many do, such as
milk, beer, meat, fish, &c., almost all practically. A pound of flour contains about 12 grains of
phosphoric acid, and a pound of flour would make up into about 13-1b. of bread. Have not ascertained
how much phosphoric acid there would be in 13-Ib. of bread, but it certainly would not be lost in the
baking ; it would not volatilise.

Mr. Blofeld : I shall show you that the proportion would be very much less.—In that case it would
be only as phosphate of lime. In Cambridge water there is a good deal of lime but not much magnesia.
The bread here must be made np with water centaining lime. Phosphoric acid has an affinity for the
lime, that is, assuming the absence of the baking powder. I do not think the phosphoric acid in the bread
would combine with the lime first and leave the alumina till all the lime had been used up. I ascertained
how much phosphoric acid there was in a pound of flour by analysis, and I found it to vary from 10 to
12 grains, I think. I speak doubtfully as I have not calculated the average.

The Recorder: How long would it take to kill & man if he ate an ordinary quantity of bread daily
made with this baking powder ?—A man in health and with good digestion would possibly live
some time.

The Recorder : Have you ever heard an instance of anybody having & fit of indigestion from eating
bread made with this powder and clearly traceable to it 2—No. I have come into contact with no case,
but I should judge, from my chemical knowledge, that indigestion would follow. The effect of either
hydrate or phosphate of alumina would be to harden the gluten. Baking powder can be made with
many other ingredients besides bicarbonate of soda and alum. ’

As a chemist, in how many ways could you make baking powder 2—Four or five ways probably. By
combining an alkali with an acid, baking powder is formed. Only three or four ways would be
unobjectionable.

There is no such thing as baking powder, is there, beyond the fact that a man fanocies the name
and gives it to what he makes >—There is no recognized formula for making baking powder.

You might make it as you would make an aperient draught ?—Yes ; it is not known in the British
Pharmacopeig. It is what men choose to call it. It might be termed * Substitute for yeast powder,”
or * Norfolk dumpling powder.”

Mr. Matthew Monerieffi Patteson Muir, Prelector of Chemistry in Caius College, Cambridge, then
gave the effect of an experiment that he had made with a mixture like that contained in the baking
powder with phosphate of soda instead of flour, and said he found insoluble phosphate of alumina.
He also made an experiment with ha.lf-a~pound of flour free from alum, treated it with-water, and
found the water contained a large quantity of phosphoric acid. He also mixed half-a-teaspoonful of the
baking powder with half-a-pound of flour, treated it as before, and found the water contained very small
quantities of phosphoric acid. Witness was about to give the result of experiments made with bread
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in which was mixed the Norfolk baking powder and bread made with another baking powder, but Mr.
Blofeld objected to a comparison between baking powders. Witness then described an experiment he
bhad made with the Norfolk baking powder when made into bread according to directions, and said he
found about 1} grains of soluble phosphoric acid to the 1b. of flour used in the bread. In an experiment
he had made with yeast bread he found about 3 grains of soluble phosphoric acid to the half-lb. of flour,
or, in round numbers, four times the quantity. He tested the bread with hydrochloric acid of 2-10ths
per cent. strength at a temperature of 100° Fahr., with the results he had given. The reason for taking
that partieular kind of hydrochloric acid was because that was taken as the average strength of the
hydrochloric acid in the gastric juice. He then stated that he composed a mixture like the baking
powder prepared, a quantity of gluten from flour, digested it with half a litre of 2-10ths per cent.
strength hydrochloric acid for 50 hours, and found that there was 20 per cent. less of the gluten
dissolved than there was in a similar quantity heated without alum, soda, &ec. Then he made a further
solution with a mixture of dextrine—a modified form of starch which might be taken to represent the
starchy matter in flour—with water, and added a solution of alum and a solution of phosphate of soda.
The phosphate of alumina which was precipitated carried with it the greater portion of the previously
soluble dextrine. In experimenting with a loaf made of the same powder he determined the quantity
of phosphate of alumina existing was 25 grains per 4-1b. loaf ; that was about 5 grains to the -1b. loaf.
Witness then corrected himself, and said he made a mistake in his calculation, he should have said
about 3:03 in the 3-1b. loaf. From these experiments he should say the effect of this baking powder
made into bread was that the alum in powder was wholly decomposed, with the production of phosphate
of alumina and sulphate of soda. This phosphate of alumina, he added, rendered the gluten and the
dextrine less soft.

By the Recorder: I could form no idea of the effect of a man eating an ordinary quantity of bread
for a year made with this baking powder because I have no medical knowledge.

Cross-examined : The soluble phosphoric acid is present in the flour in the form either of phosphate
of potash or phosphate of soda. The presence of an alkaliin the bread would affect the colour and
make it brown or a yellowish brown if in a large quantity. The presence of 6 grains of alkali in a 4-1b.
loaf would probably give it a yellow tint. I should expect to find an objectionable discolouration from
the presence of 5 or 6 grains in a 4-lb. loaf. Blyth in his *“ Manual of Chemistry” is my authority for
giving the average amount of phosphoric acid in a pound of flour as 12 grains. I should be surprised
to find that there are 28 grains. Perhaps you are dealing with phosphate of potash and I -am dealing
with phosphoric acid, known to chemists as P2. 05., but if we mean the same thing I should be
surprised to find that number of grains. Supposing phosphate of sods and alum in bread in an uncom-
bined state the treatment by water would effect their combination and produce the phosphate of alumina.

Therefore your very experiment may have produced phosphate of alumina?—Yes. If a man eats
§.1b. of baking powder bread a day he would get into his system—if laboratory experiments are
correct—2} grains less of phosphoric acid than he would by the use of other bread. I know the system
ejects phosphoric acid to a certain extent, but I can’t give figures. I did not know it was more than 50
grains. On the other side of the coat of the stomach there would be blood, which is alkaline, with the
wall and membrane between the two.

That being the case would not the phosphoric acid filler out of the phosphate of alumina
through the intervening wall into and combine with the alkaline blood in the system?—That is a
question that could only be determined by direct experiment. I would not be surprised to have either
result. I think one may infer that the gastric juices are equivalent to a weak solution of hydrochlorie
acid. I made my experiments upon that assumption. The dextrine I used I obtained from chemical
dealers. There are as many as ten kinds of dextrine. Itis made from flour. There are dextrines
altogether pure that vary in their reactions.

In re-examination by Mr. Cockerell, witness said that he did not admit the correctness of the
supposition that if the phosphate of soda and the alum and bread were in an uncombined state his
experiment might have produced phosphate of alumina ; the phosphate of alumina was in the bread
previous to his experiment.

By the Recorder: I know of no formula for the term baking powder. Baking powders do not
produce fermentation, but yeast does. Baking powder produces carbonic acid gas without fermentation.
Icould make perhaps a dozen baking powders wholesome or unwholesome, and might make two or
three that were wholesome. The powder would be ecually efficacious without the ground rice.

Mr. Blofeld said the manufacturer informed him that the object of introducing the ground rice was
to keep dry the alum and the bicarbonate of soda, both of which might have some moisture about them.
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Witness added he would think the mixture would be improved by the ground rice. Other things
might be found, but ground rice was quite as good as anything else.

Dr. J. B. Bradbury, Linacre lecturer in physic at St. John's College, F.R.C.P., and one of the
phiysicians at Addenbrooke’s Hospital, deposed that from what he had heard from the experiments of
the last two witnesses, he should say the effect of the powder used in bread would be to rob the
dietary of a certain amount of soluble phosphate which was essentially necessary to nutrition. He
agreed with the other witnesses as to the amount of phosphoric acid required for a healthy adult every
24 hours, and as to the amount confained in a pound of flour. In answer to the Recorder, the witness
said that people suffered from indigestion who did not eat bread. 'They got their phosphoric acid from
meat, milk, &e. Baking powder produced the same effect as airating the bread, which was done by
forcing carbonie acid into the dough by machinery.

Bread made with yeast disagrees with some people. Practically speaking, is there any faulf to be
found with bread made with this baking powder ?—1I should say people might partake of it occasionally
with impunity, but if they were to eat it constantly, and especially if they were chiefly {o live upon it,
it would b-ve a deleterious effect. It would produce indigestion even in & man who led a regular life.

How long has this baking powder been in use?

Mr. Blofeld : Thirty-nine years, and many millions must have eaten bread, &ec., made with it.

Dr. Bradbury : It leaves no record how many people have died. There are many diseases one
cannot fathom. Btone is very common in Norfolk, and it is not very easy to fathom the cause of it.

The Recorder : Baking powder does not produce stone, does it >—Witness : Indigestion does.

The Recorder : I should have thought the water of Cambridge would have produced more.

By Mr. Cockerell : The use of the powder in bread would have a greater effect upon invalids and
children, and taken constantly it is injurious to health in my opinion.

Cross-examination : Many suffer from eating bread made with yeast. People get bad yeast some-
times. Some people buy what is called German yeast, but that is not because the ordinary yeast is
scarce, but because the other is more convenient to obtain.

Mr. Blofeld then drew the attention of the witness to Mr. Sutton, and asked if he looked in
moderately good health.—Witness : Fairly good.

The Recorder : You had better ask Mr. Sutton now what he thinks of Dr. Bradbury.

Mr. Blofeld said Mr. Sutton stated before the magistrates that he had eaten things made with this
baking powder for many years.—Mr. Sutton : And I never suffered from indigestion. ,

Mr. Cockerell : Mr, Sutton has sovereign remedies for that.

Cross-examination continued: A man eating bread made with this baking powder would be the
worse for it at the end of five years.

Is bread made with this baking powder anything like so indigestible as new cheese ?—New cheese
would suit one person who would not suffer at all, while others would suffer.

The Recorder: Ask him if it is as indigestible as plum-pudding.

Witness: Plum-pudding is not made with baking powder, but it is indigestible.

Mr. Blofeld : Is bread made with this baking powder one-hundredth part as indigestible as new
cheese 9—1I think it would be one-hundredth paxt.

A little more ?—A little more.

Do agricultural labourers who eat a great deal of cheese often suffer 2—They have many complaints.
T wouldn’t put a stop to making cheese, but I would put a stop to eating it.

Your evidence with respect to this baking powder is founded on the assumption that the phosphate
of alumina is insoluble in the stomach ?—Not altogether, but chiéfly.

And if I satisfy you that the phosphates are not insoluble in the stomach your opinion would be
altered or modified >—It would.

In answer to questions by the Recorder, witness said that 50 grains of phosphoric acid were
excreted by a healthy man in 24 hours, and these had to be supplied, and that if a man were deprived
of the component parts of the phosphorie acid he would be injured to that extent.

Dr. Paget, Regius Professor of Physic in the University of Cambridge, F.R.S., F.R.C.P., &ec.,
deposed that having heard the evidence of Messrs. Knights and Muir, and assuming that their experi-
ments were correct, the effect of a person in ordinary health eating an ordinary quantity of bread made
with this baking powder would be that in the course of time digestion would be impaired. Going on
the experiments of Mr. Muir, that it has the effect of rendering less soluble the dextrine and the gluten
of the bread, he should certainly “be of opinion that it would render them less digestible, and so far
injurious to health. In children the effect would be more marked, and with persons who had weak



THE ANALYST. 27

stomachs and were troubled with dyspepsia or feeble digestion it would be positively injurious.
Questioned on the amount of phosphoric acid required to be taken into the system by a person in good
health every 24 hours, the professor stated that to keep a person in health he must take as much of an
ingredient, if it were a constituent of the body, as went out of him, and assuming it to be correct that
50 grains of phosphoric acid went out daily, he required to have a like amount introduced.

Mr. Blofeld : Do you imagine that the loss of 2} grains of phosphoric acid through eating 13-1b. of
bread would be injurious to any man’s health ?—Not if a man got other food. If a man were to get
24 grains of phosphoric acid less every day than passed out of him it would very soon be a serious
matter.

If I neutralise 24 grains of phosphoric acid which I should otherwise get should I be one whit the
worse off than before?—Probably not; probably you take more phosphoric acid every day than is
good for you.

Mr. Blofeld: I hope you confine your remarks to phosphoric acid. But take anyone else in this
court ; would any man eating this bread be sensibly damaged?—I hope not, because I should hope
everybody gets as much food as would compensate him for the loss of the phosphoric acid he requires.
If he gets meat, cheese, eggs, milk, and other things in fair quantities the loss of that small amount of
phosphoric acid would be of very small moment indeed. The articles I have mentionel contain
phosphoric acid, and fish and cheese in very large quantities, vegetables in less quantity. At this
moment I cannot think of any article of food that does not contain phosphoric acid. My opinion that
bread made with this baking powder is injurious is based upon the fact spoken to by Mr. Muir that it
renders less soluble the gluten and dextrine of the flour.

Not as diminishing phosphoric acid ?~~I said nothing about that. I think it is a disadvantage that
it should harden the dextrine. I should not say it was injurious to health except in the case of those
who had to live on bread alone.

Baking or roasting meat makes it less digestible than if it were boiled ?—Yes, provided it be not
boiled too much. Roast goose would no doubt be injurious to the health of a dyspeptic person. If you
were to eat it daily during the year you would find evil effects from it.

The Recorder: Would you say in the words of the Act of Parliament that bread made with baking
powder was an article of food injurious to health ?—I would not venture to say it except in the case of
persons of weak digestion. We lave not sufficient exact experience I think in regard to persons in
ordinary good health to give an opinion on the matter. There is experience of alum in bread being
injurious to health.

That would depend upon the quantity in the bread ?—The larger the quantity the worse the effects.

Is alum always injurious?—Taken repeatedly I should say it would be. I should say if any
practical physician were asked if he would allow any person to take even a few grains every day of his
life for a time he would not only advise to the contrary, but would say probably it would cause some
disorder of the stomach before long. It is scarcely ever prescribed except externally.

Mr. Blofeld then addressed the Court on behalf of the appellants, and pointed out the importance
of this case to a large trade which had been carried on in Norwich, in other parts of the kingdom, and
in America, for nearly 40 years. This'alum baking powder had been in use almost a8 many years as he
bad lived, and not a single objection had been made to it by any human being during that time till
proceedings were taken at Cambridge ; it was reserved for Mr. Knights, the analyst employed by the
Corporation of Cambridge, to discover what had remained a secret to generations of medical men and
analytical chemists. Millions upon millions must have used it and there had been po complaint, and
he defied his learned friend, Mr. Cockerell, to produce any single human being on the face of the earth
to whom the use of this powder had given indigestion. Such a case could not be found. The legal points
arising in this case he could not have put so well as the learned Recorder had done, but he urged first
that baking powder was not an article of food, and that it had not been proved that anything had been
mixed with the baking powder to adulterate it because the baking powder was the thing itself. Yeast
if partaken of would be injurious to health, but he imagined that no one would contend that the man
who sold ycast would be liable to conviction under this Act. Probably if a man took a pint of yeast he
would blow up. Yeast was used in the preparation of diink, but it was not an article of food. And so
baking powder was not an article of food—it was used in the preparation of food, but in the bread it
ceased to exist; it became something else, a small residuum and the sulphate of soda. As an analagous
case the learned counsel referred to the gasogene in which two powders were placed, water applied, and the
powders vanished, while the water became aérated. The powders were not used as articles of drink,
but for evolving gas, after which they ceascd altogether. It would be quite as reasonable io summon
Mr. Deck, the chemist, of Cambridge, for selling these powders, the one in a blue and the other in a
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white paper, that produced this a8rated water, as it was to charge Messrs. Smith & Son, of Norwich,
with selling baking powder as an article of food. He could suggest many other things, such as flavouring
of bitter almonds which was more or less a poison. Here was an article that was injurious to health, and
it was mixed in jellies, but was Mr. Litchfield, of Cambridge, to be proceeded against because he
flavoured jellies with bitter almonds? What the respondents had to show was that the article of
which they complained was rendered injurious to health by the mixzture of alum. The baking
powder— .

The Recorder: Do not call it baking powder ; call it the constituents of it. There is no such thing
as baking powder. There must be something analogous to the alum ; we have no powder without the
alum. You have got according to this an answer to the case, but in deference to others, 1 have occupied
more than five hours to investigate this case, and if the parties wish I will take it further, but, as I
said at starting, it appears {o me you must first of all get an article of food which is to be so mixed with
an ingredient as to make it unwholesome and injurious to health. The baking powder is not baking
powder without the alum.

" Mr. Cockerell said he could only repeat what he had said at the commencement of the case.

The Recorder added that he was not speaking in derogation of the safety of the publie, but he had
to administer the law, and it must be remembered that this was a penal law which was to be construed
strictly, and not to be extended to cases which the Legislature had not in contemplation. He then took
the points raised by Mr. Blofeld as follows :—That the powder, including all these ingredients, is not an
article of food ; if an article of food, taking all the ingredients together, nothing has been mixed with
it ; that the ingredients when mixed and used for food cease to exist ; that baking powder without the
alum is not an article of food.

Mr. Blofeld further argued that the meaning of the Act was that anything injurious to health
should be actively injurious, and that the presence of something that merely robbed an article of food
of some small quantity of nutrition would not be considered injurious to health, and this baking powder,
he contended, used according to the directions, was not injurious to health. The object of its use in
bread was to evolve carbonic gas and make the bread light ; in ordinary this was done by yeast, and in

. aérated bread the gas was forced in by machinery. All baking powders were compounded on the
principle of combining an alkali with an acid. Tor instance, Borwick’s baking powder was tartaric acid
and bicarbonate of soda ; water was added, and effervescence took place, and all the original constituents
practically vanished and left something else. The objection to powder containing tartaric acid was that
the effervescence was almost instantaneous, whereas superiority was claimed for the Norfolk baking
powder because the effervescence was much slower. The cream of tartar and bicarbonate of
soda were employed, and there was a way of making powder with hydrochloric or muriatic acid, which
was a caustic and corrosive poison, and of course it would be a most deleterious thing to get into the
stomach. But as soon as it combined with the bicarbonate of soda, the hydrochloric acid vanished, and
what was left was common salt, which was perfectly innocuous. In the Norfolk baking powder the alum
was used, and as soon as alum was combined with bicarbonate of soda and water was applied
effervescence took place, the alum and soda vanished, leaving alumina and sulphate of sodium. When
one looked at the dictionary, one found alumina to be an inert earthy matter, the chief constituent of clay,
and a constituent of all cereals. So that in all breads alumina would be found, whether alum was used
or'not. Learned counsel then produced a tube containing six grains of slumina, and said that one of
his witnesses, Dr. Beverley, with a view of testing its effects, had swallowed 20 grains of it. There was
no effect, and learned counsel had no doubt he would take 20 grains a-day for a long time.

The Recorder : The doctor would carefully prepare himself with an antidote probably.

Mr. Blofeld proceeded to say that in Pereira’s great medical work it was recommended that alum
should be administered to children suffering from looseness of the bowels and flatulency in doses of
from 60 to 120 grains during the 24 hours. Learned counsel was not there to defend the use of alum in
bread. It was used in bread to enable the bread to absorb more water, and so increase the weight,
while it gave a good colour to bad flour, and so enabled the baker to perpetrate & fraud. Whether alum
wag injurious to health was an open question, but he was well warranted in saying that there was no
recorded case in the world of poisoring by alum, let the quantity taken be ever so great, and he
questioned whether there was any case of alum being injurious to health in any way. It wasan
astringent they knew, but there was no case on record of its being injurious. People thought the alum
in this powder went into the bread, but this was a mistake, for in the bread alum ceased to exist, and
80 far as using the powder to make bread white was concerned, if too much of it was used the bread
would be discoloured, and it would make good flour look bad. Then as to what was left after the alum
had come in contact with the potash and bicarbonate of soda, the appellants contended that it was
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hydrate of alumina and not phosphate, and they had procured the opinion of the most eminent men
in the kingdom on the point. Even supposing that phosphate of alumina was found, which he did not
admit, then he should show that it was not insoluble in the gastric juice. He should produce an
experiment which showed that the alumina was perfectly soluble in an acid like that composing the
gastric juice, but it was not only soluble in the gastric juice, but in a variety of other things. His
witnesses had paid the greatest attention to the evidence given by the skilled witnesses called on the
other side, but they would undertake to say that not the smallest harm in the world could be done to
any human being by the use of this baking powder.—Learned counsel then called

Mr. Fras. Sutton, F.C.8., F.C.1, Publi¢ Analyst for Norfolk and other places, consulting chemist to
the Norfolk Chamber of Agriculture, and author of several analytical works. He deposed that when
the baking powder was mized with the alum it became hydrate of alumina. He did not believe that in
bread made with this baking powder phosphate of alumina was found, and it was a very difficult thing
to prove that it was. II it were so formed it was believed that it would be soluble in the gastric juice.

Mr. Blofeld : Is it what you would call a strong or a weak chemical combination ?—Weak, which
means that it is not hard to dissolve or to decompose. Many fluids would decompose it.

It is said that the alumina found in bread neutralises a certain amount of phosphorie acid in the
bread ; what do you say to that?—It may possibly do go, some portion of it. Supposing it contains
phosphate of alumina the fluids of the stomach decompose that phosphate of alumina, and the result
would be that the person would be none the worse for it. I have tested bread made with baking
powder and bread made with yeast to ascertain the amount of phosphorie acid in each. I made two
loaves, or had them made under my superintendence, one with yeast and the other with the Norfolk
baking powder. The yeast bread on treatment with cold distilled water gave me 304 grains of
phosphoric acid dissolved by the water. These were 41b. loaves. The bread made with baking powder
gave me 2:32 grains, being a difference of 72-100ths of & grain in a 41b. loaf, or 174.100ths of a grain
in a 1lb. loaf.

It is said that the use of baking powder hardens the gluten and the dextrine ?—My opinion is that
it has no such effect in bread. I have tried an experiment to see if it did by mixing phosphate of
alumina with gluten, but I have made no experiment with dexirine, I do not agree that phosphate of
alumina renders the gluten less soluble from the experiments I have made. My experiment was to mix
the phosphate with the gluten in a very large excess. In one of the boxzes produced I have got gluten
without phosphate, and in the other the same quantity of gluten with phosphate added in five times the
proportion that would be found in the baking powder, and the condition is not altered in the least.

The Recorder : Have you tested its-solubility ?-—No, I did nof think it was fair to make such a test
with hydrochloric acid. It is not soluble in water, but it is soluble in the juices of the stomach.

By Mr. Blofeld : Hydrochloric acid has not got the salivary fluids or the pepsine in it. Hydrochlorie
acid is only one of the ingredients, and is but a feeble reproduction of the gastric juice. It is like the
gastrio juice, leaving out the most important parts. The salivary fluids are particularly necessary for
the digestion of all kinds of food, like bread and so on.

You would not be surprised to find that Mr. Muir’s experiments were correct, and yet that if the
phosphate got into the gastric juice it would do no harm ?—Not at all. I may also say that a very high
authority, Mitscherlich, of Berlin, states that compounds of gluten with alumina are perfectly soluble
in the juices of the stomach.

Will you tell us the result of the experiment you have recently made with two pigs 2—Two healthy
pigs, of about 5 st. weight each, wexe purchased and placed in a pen with a boarded floor to prevent them
getting earth, which contains alumina. For eight clear days they were fed upon bread made with this
Norfolk baking powder in proper proportions mjxed up with warm water to a very soft sloppy consistence
80 as to give the best chance for the formation of phosphate of alumina. They consumed in the eight
days 911bs, of flour, and at the end of 28 days I went and saw them killed.

The Recorder: They did not die as the result of the treatment?—Oh no, sir. The pigs had
thriven well during that time and their internal appearances were perfectly healthy, as was admitted
by the butcher as well as myself. I had removed the stomach and the whole of the bowels, and had
them tied up and sent to my laboratory where I examined them. I opened one stomach where the pigs
were killed, and they had the mixture of the powder then in a sloppy condition. I removed separately
the contents of the upper portion of the bowels, the second stomach, and also the contents of the lower
bowels, or rectum. I took equal portions from the two sets of bowels for each pig, keeping the two
uppers separate, and the two lowers separate. I then dried down these separate portions of foeces in
platinum vessels, and then burned off the organic matter, with the addition of small quantities of
potash to prevent the reduction of the phosphoric acid ; the result would be the ash, in fact, of the
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feeces, and would contain the whole of the phosphoric acid and other mineral matters present., I then
made an analysis of the ash to find the ralio between the alumina and the phosphoric acid. The
analysis of the upper bowels showed phosphoric acid 224 per cent., oxide of iron 1-08, alumins 868,
lime 0-9, magnesia 0-4, sulphuric acid 0-274, the remainder was unconsumed carbon, alkalis, &c. In the
case of the lower bowels the proportions were phosphoric acid 2:43, oxide of iron 1-18, alumina 4-91,
lime 1:13, magnesia 0-54, sulphuric acid *343. On the assumption that the whole of the phosphorie
acid is combined with the alumina, the excess of alumina in the upper portion of the bowel was
2:07 per cent., and in the case of the lower bowel 315 per cent. But it is an open question whether the
whole of the phosphoric acid is combined with the alumina, because the other things present, which are
stronger bases, keep it entirely to itself. The inference to be drawn from the experiment is that the
gastrio juice in the stomach takes all the phosphoric acid it requires, and if the phosphate of alumina is
there at all the gastric juices absorb the phosphoric acid out of it if it is required, leaving the hydrate
of alumina in the bowel to be rejected with the feeces. That experiment is a guide to what goes on in
the human stomach, and I look upon it as an analogous case.

By Mr. Cockerell : Is alum in bread injurious ?—Per se, I do not think it should be allowed, because
it opens up a way for fraud. Apart from that I do not think a little of it used would be injurious. I
do not think 40 grains in a 4-1b. loaf would be injurious. That is my private opinion ; I am not giving
a medical opinion on that point. Chloride of alumina would be objectionable in a large quantity.

The Recorder: I suppose you might evolve poisonous things out of a mutton chop ?—Oh, yes.

By Mr. Cockerell : Mr, Muir produced his phosphate of alumina in conjunction with the gluten;
mine was produced the same way as it would be in the bread. I extracted the gluten from the flour in &
pure state. The effect of hardening the gluten in any way would be to make it tough like leather. It
is of no use my making experiments that do not go on in the stomach. Those made by Mr. Muir were
merely a waste of time and nothing more.

By the Recorder: I do not dispute the accuracy of Mr. Muir's experiments as he made them. My
opinion of Mr. Muir’s experiments as a chemist is a very high one, and I think he is a very admirable
experimenter.

By Mr. Cockerell : Mr. Muir's experiments and mine are not comparable because he used hydro-
chloric acid, which is not all that the gastric juice contains, and my experiment was with the natural
juices. Eight days’ feeding of the pigs was fixed upon in order that they might get rid of the food they
had had before and fill themselves with the bread. It was an improved diet for them. The food had
no prejudicial effect whatever upon the lining of the stomach. I have used this baking powder for years
for all kinds of pastry, cakes, &c.

By the Recorder : I have had no reason to complzin of its having given dyspepsia, indigestion, or
anything of the kind, nor have my wife or family.

By Mr. Cockerell: My chief article of nufrition is not bread, but my children live mainly upon
bread food. We do not make bread with the baking powder; we prefer yeast bread.

The Recorder: Possibly a person living on this bread might suffer ill-effects from it, but would not
a man suffer ill-effects who had nothing to eat but yeast bread ?-—It would be very injudicious in any
one to live upon it.

Can you, after making these experiments, conscientiously say that you think there is nothing in
this baking powder that is injurious to health ?—1I do not think there is, and I gave that opinion seven
years ago.

You know the words of the Act of Parliament. Can you say, as a skilled witness, that there is
nothing injurious to health in it ?—I certainly do say so, and I would not allow it fo be used in my
house if I thought otherwise.

The Recorder asked if there was any need to go further after what this gentleman had said. This
was a penal enactment, in which the first offence rendered a person liable to a penalty of £50, and the
second to imprisonment, with hard labour, for a period not exceeding six calendar months. Could he
be expected to confirm this conviction when a skilled witness like Mr. Sutton (for whose opinion he had
the highest esteem) declared upon his oath that there was nothing injurious to health in the use of this
baking powder, raising the question even upon the merits, without the question as to whether the case
came within the statute?

Mr. Blofield said he should like to call Dr. Thudicum and Dr. Tidy in fairness to Messrs. Smith
and Sons.—The Recorder assented, and

Dr.J. L. W. Thudicum, F.C.P., Lond., F.C.8., deposed: I have been frequently consulted on
hygienie questions by the Government and by Boards of Health.

Mr. Blofeld : You have been present throughout this trial, and, having heard all the evidence that
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has been given, and the experiments that have been made by Mr. Muir and those of Mr. Sutton, and his
experience of this baking powder, is there in it in your opinion anything that is injurious to health?— -
In my opinion there is nothing injurious in the use of this baking powder.

Assuming that phosphate of alumina is formed ix the stomach, would it or would it not be decom-
posed in the gastric juices in the stomach ?—It would be entirely decomposed by the gastric juices in
the stomach. )

Do you admit that these is phosphate of alumina there ?—I merely assume that there is for the
purpose of this argument.

Is it your opinion that there is or is not ?—1It is not proved that there is.

By the Recorder : The decomposition would take place without any extra effort of the gastric juice.
The difference it would make by its presence would be inappreciable.

By Mr. Blofeld : The hydrate of alumina in the bottle produced is perfectly harmless.

The Recorder (to Mr. Sutton): How much do you say you produced from a 2lb. loaf ?—8ix grains.

Dr. Thudicum : That rests upon the evidence of Mr. Sutton, and I coincide with it. It is perfectly
harmless.

Mr. Blofeld : Dr. Beverley may have taken 20 grains 2—He mighf.

You have heard a good deal said about the diminution of the phosphoric acid absorbed into the
system by the use of this baking powder, will you give us your opinion ?—The diminution of phosphoric
acid in the human body by the use of this baking bowder would be quite inappreciable, and would be of
no consequence whatever to the body.

You heard Mr. Sutton give his evidence as to the experiment he made with the two pigs and the
conclusion he came to. Do you agree with the conclusion he drew?—I agree with them, and think they
are physiologically stronger than he put them.

The Recorder : You think the experiment was a satisfactory one ?—Very so.

Mr. Cockerell, addressing the Recorder, said he took it that he had decided the case, and as he (Mr.
Cockerell) did not apprehend he should be able to alter the Recorder’s view of the matter it would be
absurd for him to take up more time.

The Recorder said it was satisfactory to find that there was not so much difference between the
gentlemen on the one side and on the other. No one disputed the accuracy of the experiments made,
but upon the one side hydrochioric acid was used, and on the other side it was said by a very able
gentlemen that this acid was only one of the component parts of the gastric juice, and the experiment
he made was strictly analogous to what took place in the human system.

Dr. Charles Meymott Tidy, M.B., F.C.8. (Professor of Chemistry, and of Forensic Medicine at the
London Hospital, Medical Officer of Health for Islington, and late Deputy Medical Officer of Health for
the City of London, &c.), was next sworn and examined by

‘Mr. Blofeld : The first question is as to phosphate of alumina being formed. Do you agree that it
is formed in bread by the use of this baking powder, or is it an open question or not ?—I think it is very
improbable that the phosphate of alumina is formed at all, because in order to form phosphate of
alumina you must have actual contact between the phosphoric acid and the alumina, and I cannot see
how that can be brought about under the ordinary conditions of digestion, and even granting that it
occurs—and I don't think it makes the slightest difference in the case—even supposing that it does
occur, I know, as a matter of fact, that the phosphate of alumina is soluble in the gastric juices in weak
acid solutions, and I know that when phosphate of alumina is in solution of that nature with the
membrane between and the alkaline blood on the other side the whole of the phosphoric acid filters
through into the blood. I know that as & laboratory experiment, and I know if that occurs as a laboratory
experiment it ocours much more rapidly in the living tissue.

Can you see anything on earth in the use of this baking powder which can be injurious to health ?
—No ; most certainly not. I should like to say, in giving my opinion with respect to this powder, that
1 do not wish to express any opinion about alum in bread as a means of fraud. I conceive alum ought
not to be used in large quantities, as it is not on the question of injury to the health, but for the reason
that bread holds a larger quantity of water and bakers can use a very inferior quality of flour. I am
only giving my opinion of this baking powder and not of the alum in bread-making.

Mr. Cockerell : Nor of the use of alum at all 2—I do not give it, but simply as alum leads to fraud.

The Recorder : You think there is nothing injurious in this powder ?—No, in the proportions in
which it is possible to use it. It might be said, ““ Couldn’t you put in a large quantity of this powder?”
but this could not be done as it would spoil the bread entirely. Therefore it is utterly impossible to my
mind that this powder could be used for the purpose of fraud from the point of view from which I put
alum forward and from which alum is oceasionally used.
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Mr. Blofeld said he had Dr. Beverley: here, but he did not think, after the evidence that had been
given, it was necessary to call him, That was his case.

The Recorder, in giving judgment, said: It is unnecessary, for mefo express any opinion upon the
legal point as to whether this case falls within the Act of;Parliament; but if my opinion is worth
anything to anybody I still adhere to the opinion I have already expressed, that it does not come within
the Act for reasons, some of which I have already given. I decide this case upon its merits and upon the
evidence. After the evidence we have just heard I do not think this baking powder is an article of food,
or that bread made with it becomes an article of food injurious to health, and as a matter of fact, I find
in favour of the appellants.

Mr. Blofeld : I have to ask for costs.

Mr. Cockerell : I never heard of any costs being given against magistrates. 'We come here to uphold
the decision of the magistrates.

The Recorder : Who is the respondent ?—Mr. Cockerell : Mr. Phillips, the provision inspector.

The Recorder : Who put the lasw in foree ?

Mr. Cockerell said proceedings were taken against the sellers of this powder at Cambridge, in conse-
quence of a conviction that took place there of a man for selling buns made with this powder. The
magistrates threw out a hint that proceedings should be taken against the sellers of the powder.

Mr. Blofeld said the buns in question conld not have been made with this baking powder.

The Recorder also said that they could not have found alum in the buns if they were made with
this powder.—Mr. Cockerell : They did not say it was alum.

Mr. Blofeld: They did say so, and here is the conviction to prove it. (Convietion handed in.)
The persons who started these proceedings were a committee connected with the Corporation and not the
magistrates.

The Recorder : I should be loth to make an order for costs, especially against Mr. Phillips, a public
officer put forward by the Corporation to look after the health of the town, but if the conviction were
sustained I see that the costs Mr. Phillips would have received from Messrs, Warren would have been
£10 1s, Ordinarily speaking I should not think of giving costs against the magistrates nor against a
public officer, but I should like to know the circumstances under which this prosecution was instituted.

Mr. Cockerell said he had stated the eircumstances.

The Recorder—Where will the costs come from ?~—Mr. Cockerell did not know.

Mr. Horace Browne said they would come out of the Corporation. His learned friend Mr. Cockerell
was being instructed by the Town Clerk.—After further opposition on the part of Mr. Coskerell,

The Recorder said: I do not see why the usual results should not follow upon a successful appeal. I
quash the conviction, with costs.  The costs allowed amounted to £100.

Mr. G. D. Macdougall has been appointed Public Analyst for Perthshire.

Mr. J. Napier has been appointed Public Analyst for the Borough of Ipswich, and
also for East Suffolk.

Mr. J. Carter Bell has been appointed Public Analyst for Stalybridge.

REVIEWS.
A Year's Cookery. By Pumris Browne, Cassell, Petter & Galpin.

Cookery becomes more and more a question of chemistry, and the waste of food is,
by this means, becoming reduced ; therefore when a cookery book makes any claim to
scientific accuraey it is a fit subject for review in our columns. The preface to this work
says: “No work of the kind on this plan exists. I have specially addressed myself to
people of moderate income, with moderate kitchen help and ordinary domestic utensils.”
It is seldom that we find such a bold statement as the raison d’étre for a new book, but
after carefully reading it through from beginning to end, we find that the contents fully
justify the statement made. Itisthe most unique and complete book on cookery we have
yet seen ; unique in its conception, because a separate menu is provided, not only for each
day of the year, but for every meal for each day; complete in its directions which not
only give ordinary, and many extraordinary receipts; but even include in the proper time
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and place, such directions as: ¢ Put a cupful of hominy in seak in cold water ready for to-
morrow morning.” A remarkable feature is the daily paragraph of things that must not
be forgotten. Careful attention to these paragraphs, day by day, would cause a consider-
able reduction in the expenses of many households, where a large proportion of the food
now cooked, or supposed to be cooked, is simply wasted. American cereals and tinned
goods are judiciously referred to, and included in many of the dishes, and the novel receipts
are not only numerous, but as far as we have yet tried them, generally good.

NOTES OF THE MONTH.

Two cases have been decided during the month on the subject of cream of tartar,
and it has been held that the commercial salt, containing tartrate of lime, is a legal
tender under that name. Modern argol certainly always contains a much larger pro-
portion of lime than was formerly the case, owing to the almost universal custom of
¢ plastering ” the grape juice ; but it is a question how far purification by recrystalliza-
tion should be carried, before the crude argol can be sold as cream of tartar. There
is no standard for this apparently, because that of the British Pharmacopwmia is taken
only when it suits the defence, and when it does not it is promptly repudiated.
It is unfortunate, therefore, that some analysis should continue to take that standard
without first making themselves acquainted with all the details of the manufacture
and contents of commercial articles, as it only leads to action tending to discredit
the general body. What an analyst ought to do in the case of his getting -any
article with the commonly recognised composition of which he is not experimentally
familiar, was well stated by Dr. Dupré at our last meeting, when he said that,
under such circumstances, the analyst should apply to our Secretaries to. furnish
him with the names of one or two of the members who had made a specialty of
the subject, and then seek the advice of the gentlemen named before certifying. Had
this been done in the cases in point the analyst would have doubtless been referred to
one of our Vice-presidents, who is well-known for the depth of his information on
everything relating to wine, and to our President, who is daily engaged in the study of
all relating to drugs, and between them we are satisfied such advice would have been
tendered as would have induced the insertion of some special remarks in the certificate,
tending to prevent prosecution if possible. We trust that all our country friends will
in future take this course, as all our specialists-have expressed their perfect willingness
to give such advice in every case. Members should not forget that the very object of
our Society is mutual self-help, and no scruples of false delicacy should prevent
their applying, as no man can hope to unite in himself a perfect practical familiarity
with all the articles embraced in our very wide field of research, and it is no slur on
his general knowledge that he requires now and then special enlightenment.

Of course the trade journals have their fling as usual when any prosecutions break
down. The Chemist and Druggist comments on the cases in an article headed
¢ Angellic Pharmacy,” but as in this case it fairly confines its strictures to a particular
analyst’'s evidence, and does not make it a handle to denounce the whole body of Publie
Analysts, we must leave the gentleman affected to take whatever remedy he may be
advised to adopt, if he feels desirous of doing so. The Pharmaceutical Journal, on the
other hand, talks loudly of our general incompetence, and suggests that their society
should move so as to obtain a more rigid scrutiny of the knowledge of analysts before
appointment. To the latter desire we have nothing to say, and our Society would
cordially second any true effort to raise the standard of amalysts; but to the ery of
genéral incompetente we return a most unqualified denial, and, in support of that, we
can point to the fact, referred to in our President’s address, that England, as repre-
gented by our members, is at present the leading source of improvements in all
processes used by Public Analysts, as evidenced by the 41 papers read before our Society
or published in our columns during the past year.
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While on this subject, we would ask the learned doctor who presides over the
Pharmaceutical Journal what remedy he proposes in the matter ? His own society has
examinations continually increasing in stringency, and would he dare to say that, even
then, every man who obtains the power to legally write himself pharmaceutical chemist
is perfectly competent to deal with every prescription which may be submitted to him ?
If so, where the necessity for the ‘ dispensing memoranda” for mutual self-help,
which is so prominent a feature in his journal. Again, take the medical and legal
professions, both of which guard their doors with the utmost jealousy, and do we there
find each man universally cognisant of all diseases or points of law ? If so, why the
skin, ear, eye, and brain specialists, and why the conveyancer and special pleader ?
Hedge any scientific pursuit with as many barriers as you please, you cannot ensure
universally competent men to deal with every special matter which may arise. Why
then should Public Analysts be expected to be superhuman? If the same blaze of
publicity was necessarily entailed on pharmacists as on Public Analysts we should soon
see which body would come out most slightly scathed. There are no journals interested
in holding up to public scorn every pharmacist who, when engaged in counter preserib-
ing, mistakes the symptoms of his customer, and gives him a purge when he ought to
have let him alone or referred him to a medical man ; but woe betide the analyst who
makes the slightest slip, for all his previous work goes for nothing! Let the Pharma-
ceutical Society render all its members perfectly free from even a chance of mistaken
opinion before it undertakes to do the same to others.

Another disputed case has been heard on the subject of alum in baking powder,
and it has been held that the use of that article, as a constituent in such mixtures, is
not dangerous to health when combined with sodium carbonate. It is doubtless a great
victory for the manufacturers, but we have yet to see its ultimate effect for public good.
In this case, at all events, no blame can be laid to the door of the analyst, even by the
most rabid detractor, seeing that it commenced by the prosecution of a baker for alum
in buns, and on his stating that he used this powder, the magistrate directed an
examination of the article, and prosecution of the manufacturers. All through the
case Mr. Knights (ably seconded by Mr. Muir) acted with skill, and made a series of
interesting experiments in support of the contention that alum rendered bread indi-
gestible. The matter was forced upon the analyst, so the failure of the case can in no
way be attributed to him. The result of the case does not interfere with the prohibi-
tion of the use of alum in bread, because even the defence witnesses (brought up
at great cost it was stated) said that, in giving their opinion as to the innocence of this
particular powder, they were not to be held to say that the addition of alum to bread was,
in their opinion, allowable. There is no need to fight the question of danger to
health, when the fact remains that the use of alum enables the baker to defraud the
public by using inferior flour, and getting his loaves to hold more water, and it is on
this view that certificates had better be drawn in future.

BOOKS, &c., RECEIVED.

The Art of Perfumery, by G. Septimus Piesse ; The Chemist and Druggist; The Brewers’ Guardian;
The British Medical Journal; The Medical Press ; The Pharmaceutical Journal; The Sanitary Record ;
The Miller; Journal of Applied Science; The Boston Journal of Chemistry; The Provisioner ; The
Practitioner; American New Remedies; Proceedings of the American’ Chemical Society ; Le Praticien ;
The Inventors’ Record; New York Public Health; Philudelphia Printers’ Circular; The Scientific
American ; The American Traveller ; Society of Arts Journal.

*+* Owing to the pressure on our space this month, we are compelled to hold over several papers

and other interesting matter already in type, especially n paper by Mr. West Knights, on his experiments
in the Norfolk Baking Powder Case.
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SOCIETY OF PUBLIC ANALYSTS.

A GeneraL MEeTing of this Society was held at Burlington House, on Wednesday, the
18th February, the President, Dr. Muter, in the chair.

The Scrutineers appointed to examine the voting papers reported that Mr. T. P.
Bruce Warren, Analytical Chemist and Telegraph Engineer, had been elected as a
Member, and Mr. Lionel Stansell, Assistant to Mr. C. H. Piesse, as an Associate.

The following were proposed for election as Members :—

J. G. Tatters, Analytical Chemist, South Shields.

F. P. Perkins, Public Analyst for Exeter.

Elwyn Waller, Ph.D., F.A.C.8., 8chool of Mines, Columbia College, New York.

H. A. Mott, Ph.D., F.A.C.8., 117, Wall Street, New York.

H. Lancaster Hobbs, Analytical Chemist, Holborn Viaduct.

The following papers were read and discussed :—

“ Remarks on the Estimation of Milk Sugar,” and A Process for the Estimation
of Cane Sugar in Milk,” by J. Muter, Ph.D., M.A,

“On a New Method of Taking the Specific Gravity of Solid Fats at Ordinary
Temperatures,” by A. Wynter Blyth, M.R.C.8.

“ On the Action of Alum in Bread-Making,” by J. West-Knights, F.C.S,

* On Blowpipe Assays of Silver Lead,” by ¥. Maxwell Lyte, F.C.S.

“On the Persistent Occurrence of Starch,” by F. P. Perkins, Public Analyst for
Exeter.

¢ A Series of Analyses of Air,” by H. Macagno, Director of Agricultural Station,
Palermo.

The next Meeting of the Society will be held at Burlington House, on Wednesday,
March 17th.

REMARKS ON THE ESTIMATION OF MILK SUGAR.
By Joux Muter, Pa.D., M.A., F.C.S.
Read before the Society of Public Analysts, on 18th February, 1880,

I mave been for some time studying the behaviour of milk sugar with Fehling’s
golution, and now propose to lay a summary of my results before the Society, so as to
give, if possible, an answer to the oft-repeated questions: (1) What is the best method
for an analyst to follow ? and (2) Given such method, what is the true equivalent for
calculation of results? I do not propose to go at tedious length into all the numerous
experiments on which I have based my conclusions; suffice it to say, that I have
definitely formed the following opinions: (a) that the best process for general use is
the gravimetric; (b) that it should be carried out according to strict rules so as to
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ensure o constant equivalent; (c¢) that the precipitate may be directly weighed as
cuprous oxide (Cu,0). I am aware that, at first sight, the propositions () and (c)
will be at once mentally disputed by persons prejudiced by former training, because
they would naturally consider the volumetric. method to be more rapid, and at once
declare that cuprous oxide is not stable, and ought to be first converted into cupric
oxide before weighing. In answer to the first objection, I may say that when dealing
with lactose, the volumetric method, in which the sugar must be brought into contact a
little at a time with strong alkali, never gives really accurate results except by accident,
and that a really constant equivalent cannot be ensured unless the whole can be diluted
to such a point as will render the alkali harmless, while the Fehling's solution is at once added
in sufficient quantity to instantancously perform the whole reaction, and both the sugar solution
and the Fehling arve actually boiling when mized, points only to be attained by the
gravimetric process. In reply to the second prejudice, I say that cuprous oxide
precipitated from boiling solutions, washed with boiling water so that it is never unduly
exposed, and at once transferred to a good close drying chamber, in the air of which
there is a little petroleum vapour, is really a more convenient and accurate article for
weighing than the very hygroscopic cupric oxide. This I have proved again and again,
and have definitely abandoned the conversion into CuO. With regard to the equivalent
of milk sugar in copper, I have practically proved that the results of Herrn. Rodewald
and Tollens (Deut. Chem. Ges. Ber. I1I. 2076-84) are accurate as to the alterations
obtainable under various circumstances, but I say in addition that an extreme point of
dilution may be obtained at which the alkali ceases to affect the process, provided the
¢ Fehling”’ be added boiling, and at once in very slight excess, and the precipitate be
not allowed to stand in contact with the re-agent for any length of time. At this point
we obtain a constant equivalent of 1468 parts cuprous oxide for every 100 of lactose,
(or in other words, 7°0 atoms of metallic copper for each molecule of anhydrous milk
sugar) and so avoid dealing with fractions of atoms, which are on their very face most
probably inaccurate, and the mere result of special accidental circumstances.

The exact details of the process by which this equivalent can be attained within a
very small fraction are as follows : —

A 8%-inch Swedish filter is well dried at 212°, weighed rapidly between watch
glasses, placed in a funnel, moistened, and the folded part well pressed to the funnel.
The sugar solution is diluted with boiling water, until it does not contain more than -1
per cent., and brought to brisk ebullition in a large beaker. A very slight excess of
boiling ¢ Fehling” is then added, and the whole kept boiling for three minutes and set to
settle. In a very few minutes the precipitate will have subsided sufficiently to enable
the slightly blue liquid to be poured off quite close into another beaker. 50 e.c. of boiling
water are then poured on the precipitate, and it is kept warm over a low gas flame while
the poured off liquid (which should also be kept nearly boiling) is passed through the
filter if necessary, but generally this is not required, and always to be avoided if
possible.  As soon as this is done, the filter is washed with boiling water until all
blue colour is washed out, and the main precipitate is then transferred to the filter,
taking care that the latter is never more than half full, as the cuprous oxide creeps up
very much. When all is on, it is rapidly washed with boiling water, until what
passes through ceases to give a pink with a drop of spirituous solution of phenol-
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phthalein, and when perfectly drained, two drops of petroleum spirit are dropped on to
the precipitate, and the filter is removed from the funnel and placed in a close drying
oven at 212° on several folds of hot and dry blotting paper. In about half an hour it
will be dry, and the whole is then rapidly weighed in the same watch glasses as were
originally used, put back into the bath for a short time longer, and again weighed. If
the weight be no less, then deduct the filter tare and say, as 1463 : 100 : : weight of
precipitate, which gives the amount of milk sugar in the original solution. The process
can be completed in about two hours, and since I worked in this way I have rarely
failed to get my equivalent. Departing even in the least, however, from these exact
details, the equivalent may range from 145 to 150, and be quite a matter of accident.
In fact, the whole estimation wants practice and rapidity, but that once attained, it is
good.

A PROCESS FOR THE ESTIMATION OF THE AMOUNT OF CANE
SUGAR ADDED TO MILK, TOGETHER WITH THE WATER THEREBY
CONCEALED.

By Jorn Murer, Pu.D., M.A., F.C.S.
Read before the Society of Public Analysis, on 18th February, 1880.

Tue very extensive use of ¢ Milk Improvers,” and other similar nostrums, nearly all
of which have for their object the defeat of ordinary methods of milk analysis, as well
as the constantly increasing practice of making up a short supply by using condensed
milk and water, renders it imperative that Public Analysts should be on their guard as
to the presence of cane sugar. Happily the qualitative test is very simple, being that
of taste, and it is only necessary to practise for some days the tasting of pure and sugared
milk to render oneself perfectly proficient in detecting as little as 10 per cent. of sugar-
water of 93 per cent. which has a gravity corresponding nearly to that of milk, and
the addition of which will not reduce the ¢ solids not fat.” The presence of sugar
being thus suspected, the question of amount has to be settled, and I have thought it
would be of general interest to our members that I should detail the process we have
now for some time used at the South London Central Public Laboratory for this
purpose, by which, as will be seen, the total sugar is directly weighed, and the estimated
milk sugar having been deducted the difference expresses added sugar. It is as
follows :— ‘

Ten grammes of the milk are poured upon 4 grammes of hydrated calcium sulphate
in a basin, and evaporated to perfect dryness, with frequent stirring, so that nothing
gticks to the basin. The dry residue is powdered, macerated with ether, thrown on a
dried filter over a tarved beaker and percolated with ether till free from fat. The ether
is then evaporated off, and the beaker plus fat is weighed, by which the percentage of
fat is ascertained. The contents of the filter are then transferred to a beaker, together
with the filter itself, and 20 c.c. of hot (but not actually boiling) water are added, and
the whole well stirred. 80 c.c. of rectified spirit (60° o.p.) are then added, and the
mixture is allowed to cool, stirring occasionally. When cool it is thrown on a filter
placed over a long graduated measure, and washed with proof spirit (2 parts by volume
of water, and 8 of 60 o.p. spirit) until the filtrate measures 120 c.c., at which point
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extraction is usually complete. The filtrate is then divided into two equal parts, and
one portion is evaporated in a platinum dish and then placed in the drying oven at
212° till constant in weight. The weight is noted and the dish and contents are ignited
for some time at a dull red heat and again weighed, when the total weight, less that of
the dish plus ash, gives total sugar, which is multiplied by 20 to get percentage. The other
portion of the filtrate has meariwhile been evaporated on the water-bath until the smell
of spirit has passed off, and it is then washed into a large beaker, diluted with boiling
water to 200 c.c., treated with boiling ¢ Fehling,” and the milk sugar is estimated
exactly as described in my previous paper on that subject. The weight of the cuprous
oxide obtained is multiplied by 20, and the calculated from 146 to 100. (The fraction
of ‘3 on the equivalent may be disregarded, as the process is not accurate within that
amount.) The weight of milk sugar thus found is then deducted from the total sugar,
and the difference (if over *5) is put down as cane sugar. If over -5 and under 1-0, a
rebate of ‘2 per cent., and if over 1 but under 1-5, an allowance of -1 is to be made;
but if the sugar reaches over 2 per cent., it may be taken as it stands, for the following
reasons. Dealing with pure milk in a series of trials we got the following differences,
due to the presence of bodies unestimated by ¢¢ Fehling,” or to natural inherent error.

Total sugar.. . . . 502
Milk sugar .. .. .. e 494 Towest

Difference .. . . 08
Total sugar. . .. .. .. 510
Milk sugar .. . .. .. 477 highest (probably loss in Cu,0 and

i carbon left in ash).
" Difference .. .. .. *33

Total sugar.. .. .. . 500
Milk sugar .. e .. .. 480 | oo average milk.

Difference .. .. . +20

It is therefore evident that by allowing the extreme limit of -5 before condemning
a milk, we guard entirely against risk of error.

As the amount of cane sugar increases, and consequently also the water it conceals,
the amount of natural error due to unestimable bodies sinks, as will be seen from the
following experiments taken at random from our books, as being fair average ones to
indicate the possible accuracy of the process.

1, A Milk containing 10 per cent. sugar water of 93 per cent. strength—

Total sugar . . o . .. .. . 556

Milk sugar . .e .e . . .e ‘e 4:45

Cane sugar found .e .. .o .. . .. 111

. ,» by theory .. . .. . .. . 93

k Difference .. . .. . . ‘18

2, ‘A Milk with 20 per cent. of sugar water—

Total sugar .. . .e . .. . .. 577

Milk sugar . e e .. . .. . 3-80

Cane sugar found .. . . . . . 1-97

" 5 Dby theory .. . . .. . . 1:86

Difference .. . . . . 11
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8. A Milk with 80 per cent. of sugar water—

Total sugar . . . .. . . . 618
Milk sugar . . . . .. .. .e 3-35
Cane sugar found . .. . . . . 2-83
" » Dby theory .. . .. . . . 279
Difference .. .. .. . . 04

The process is therefore reliable within an extreme of °8 per cent., which is really,
I believe, due to the difficulty of getting a perfect ash without either on the one hand
leaving some charcoal, or on the other volatilizing some chlorides.

The analysis of the milk is completed by taking a total residue and ash in the
usual way. Asan example of how nearly the added water may be calculated, let us
take Milk No. 1, which showed—

Totfal golids .. .. . . . . . 12-39
Fat . .. . . . .. .. . 2:90
Solids not fat .. .. . .. . .. . 939
Ash .. .. . . . .. . . 71
And correct it as follows :—
Apparent solids, not fat . .. . . .. 939
Cane sugar found . .. .. .. . .. 1-11
True solids not fat .. . . . . e 828
then
828 x 100
= 92 per cent. milk by the Society’s limit.
9
or
828 x 100
= 89 per cent. milk by Wanklyn's standard.
9-3

Whereas it was as we have seen, actually 90 per cent. of pure milk, and would
have passed as unadulterated if not examined by this process. I have used the process
several times in actual practice, and in every case the use of condensed milk has been
afterwards admitted in court, so I consider that it is one which may be safely
recommended for general use, always remembering that if after proper training of the
palate you cannot taste sugar in a sample, there is no use seeking for it, and, indeed, to do
8o is to invite chances of error.

I may mention’ that I am now experimenting on an inversion process, having, I
believe, substantiated the fact that lactose does not invert into galactose by the ordinary
method used with the sugar polariscope, viz, :—heating 50 c.c. sugar solution to 68° C.
with 5 c.c. of fuming HCI, but my results are not sufficiently advanced to warrant any
change in our process, and I doubt if the double determination of sugar will prove
any advantage over the evaporation method as detailed in this paper, seeing that we
cannot use the Fehling volumetrically with any real degree of certainty.

In the discussion which ensued, Mr. Wynter Blyth said he thought Dr. Muter was
the first to establish in a court of law that cane sugar really is used in milk, and pointed
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out that analysts must look after that particular thing. As to extracting the sugar
with solvents in the way indicated, he himself generally preferred to precipitate the
caseine in the manner mentioned in his paper published last year in the Jowrnal of the
Chemical Society. By using that process fairly pure milk sugar crystals could be
obtained, and sometimes he had got almost perfectly white crystals. He mentioned
that the Tartars separated the sugar from milk by freezing the milk when a kind of
white flour is formed on the ice. This flour they serape off and make into cakes, which
they eat.

Mr. Hehner said that one objection which had been urged against filtering the
alkaline copper solution was that the solution acted very strongly upon some kinds of
filter papers, and dissolved the ccllulose in them, but

Dr. Muter said that in nine cases out of ten the solution did not act on the filter.

ON THE COMPOSITION OF UNFERMENTED WINES OF COMMERCE.
By J. Carter BeLn.
Read Uefore the Society of Public Analysts, on 14th Jan., 1880.

Liatery I have had some of these so-called wines to examine, which were alleged to
be manufactured from the pure juice of the grape. My opinion is, and I think it will
be shared by those who study the following analyses, that the juice of the grape is
totally absent. These samples of wine have becn made the subjeet of legal proceedings,
and the defendants on cross-cxamination stated that they were made from sugar,
crystallised tartaric acid, salycylic acid, and one-sixth of grape juice.
No. 1 bottle was labelled: ‘¢ Unfermented Port Wine, manufactured from the Jjuice
of the grape, for family and sacramental purposes.”
Specific gravity 1100.

100 volumes contain

Volatile acid, calculated as acetic .. .. -006

Tartaric acid . . .. . .. 502

Sugar (invert) .. .. .. .. .. 212

Ash.. .. .. . . . .. 0395

Insoluble ash in water .. . .. .. +0185; or 46'8 per cent.
Soluble ash in water .. .. . .. 0210; or 531 ”
Residue, dried at 230° F. . . .. 24:50

Salycylic acid .. .. . . .. 02

The ash contained traces of chlorine, sulphuric acid, phosphorie acid and potash.
No. 2 bottle was labelled: ¢ Unfermented Wine, Sherry, manufactured from the
juice of the grape, for family and sacramental purposes.”
Specific gravity 1098.
Volatile acids, calculated as acetic .. .. 006

Tartaric acid .. . . .. .. 581

Sugar (invert) .. . . . .. 22:900

Ash,. . . .. .. .. .. 019

Insoluble ash in water .. . . .. *009; or 47-3 per cent.
Soluble ash in water .. . .. .. -010; or 526

Residue, dried at 230° F. .. .. .o 25°421

Salycylic acid .. . . . .. 0100
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This ash also contained traces of sulphuric acid, phosphoric acid, potash and soda.

No. 8 bottle was labelled: ¢ Unfermented Juice of the Vine, pure uncoloured
virgin fruit of the vine, nutriment of the grape without the irritant, for sacramental
and dietetic purposes, and in all cases where wine is generally used. This alone should
be used where any wine is required.”

Specific gravity 1120.
Volatile acids, calculated as acetic .. . 005

Sugar (invert) .. .. e e .. 28502

Tartaric acid .. . . .. .. 616

Ash.. e . . .. .. o 026

Insoluble ash in water .. .. .. .. *012; or 46-1 per cent.
Soluble ash in water .. .. . .. 014; or 538 0
Residue, dried at 230° .. . . .. 29-821

Salyeylic acid .. . . . oo v123

The price charged for these liquors was 2s. 6d. a bottle. I reported that they were
merely solutions of sugar and tartaric acid, flavoured and coloured, and kept from
fermenting by the addition of a little salyeylic acid. I have made a partial analysis of
the juice from black and white grapes to compare with the above.

Juice of Black English Grapes :—
Specific gravity 10835.

Residue at 212° F. . . .. .. 22-902

Residue at 230° F. .. .. . .. 18615

Sugar .. .. .. .. . .. 13210

Total free acid, calculated as tartaric .. « 700

Ash.. .. . . . .. .. 356

Insoluble in water .. .. .. .. +0336; or 943 per cent.
Soluble in water .. .. .. .. . 32245 or 9056

Juice of White Almeria Grapes:—
Specific gravity 1071.

Residue at 212° F. .. . .. .. 20-282

Residue at 230° F. . . .. .. 15:960

Sugar . .. .. .. . .. 12:60

Total free acid, calculated as tartaric .. .. 60

Ash,. . . . e e .. 331

Insoluble ash in water .. . .. .. +035; or 10-57 per cen.
Soluble ash in water e . . .. *296; or 89-42 "

I think it is very evident that one-sixth of grape juice is not in the so-called wines,
for it would have raised the percentage of ash, and also have increased the percentage
of solubility.

Mr. Heisch expressed his surprise that the case was taken into court. He cauld not
understand what the nature and quality of an unfermented wine should be. In ancient
time the juice of the grape was certainly looked upon as wine, but its keeping qualities
were doubtful.

Mr. Allen thought it was clearly the purchaser’s duty to take the matter into court.
There was always some confusion in the English language between wine and vine, but
if they called it unfermented wine it certainly represented that it was made from the
vine.

Dr. Dupré regretted that such a case should have been brought into court. He
himself was consulted by someone who wanted to institute a prosecution; he examined
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some wine, and substantially agreed with Mr. Bell's analysis. His sample was almost free
from potash, he could not detect any with the spectroscope, consequently it was not
juice of the grape; but then came the question—Was it manufactured from the juice
of the grape? Was it cane sugar inverted by the use of tartaric acid? It was
impossible to say whether invert sugar was cane sugar inverted, or whether it was
grape. In the second place, the tartaric acid was undoubtedly derived from the grape.
The chemist cannot say that it is not a sugar of the grape; he has to admit that
tartaric acid comes from the grape, and for that reason he (Dr. Dupré) declined to have
anything to do with the case. He could not possibly prove that it was not the juice of
the grape, although it was obviously an imposture.

ALCOBHOL TABLES,*
By Orro Hemner, F.C.S.

Every chemist who has to make alcohol determinations, must have felt the want
of complete Alcohol Tables, such as would give for all possible specific gravities from
pure water to absolute alcohol, the percentages of aleohol by weight, by volume, and of
proof spirit. A great number of elaborate tables are in existence, and are to be found
in every comprehensive work on chemistry, but there is none, as far as I am aware,
which answers the requirements, giving at a glance the data above mentioned, without
entailing the trouble of a calculation.

To meet that want, the following tables have been compiled and calculated.

The excellent tables of Fownes—giving the percentages by weight, of Gay Lussac—
giving volumina, and of Drinkwater, are all at present in use, but unfortunately they
do not agree absolutely with each other: thus, for instance, absolute alcohol according to
Fownes and Kopp has a specific gravity at 15-5° C. of 0-7988, and according to Gay
Lussac of 0-7946. All later investigators having confirmed the general accuracy of
Fownes' table (which gives whole percentages only), this has been taken as the basis of
calculation. But it became necessary to include in the table the specific gravity of
proof spirit, which according to Drinkwater is 0:9198, corresponding to 49-24 per cent
of aleohol by weight, in the tables, since all excise caleulations are based upon proof
gpirit. According to Fownes, however, a specific gravity of 0-9198 does not correspond
to 49-24 per cent. of alcohol, but to 49-87 per cent. This figure was consequently
dove-tailed into the tables with as low gradients as possible.

The following rules were followed in the calculations.

To convert—

Specific gravity x per cent. weight.
07938
07988 x per cent. volume.

Specific gravity.

Volume into proof spirit = per cent. volume x 1-7525.

Weight into proof spirit = per cent. weight X specific gravity x 2-20771.

Degrees under proof are obtained by subtracting percentages of proof spirit
lower than 100 from that figure, and degrees over proof by the subtraction of 100 from
percentages of proof spirit lying between proof and absolute alcohol.

Weight into volume =

Volume into weight

* These Tables, of which we print four pages this month, will be comprised in four or five numbers
of Ter ANavyst, and the paging has been so arranged that when the volume is bound the whole of the
Tables may be placed together.
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All figures were calculated to the third decimal, and then abbreviated to the second.

The greatest possible care has been taken to exclude mistakes, and although it can
hardly be hoped that such be entirely absent—considering that the table includes
thousands of figures—they will, it is hoped, in no case be found serious.

No originality whatever is claimed for these tables, and if they be but found to
save some trouble and calculation, the large amount of work which they embody will
not have been expended in vain.

1
Sp. Gravity|Absolute AleoholAbsolute Aleohol - Sp vaxty Absolute AleoholiAbsolute Aleohol! P
e ;‘ | T v T | e
1:0000|.. 0000..|.. 000 .. | .. 000..

9999 | .. 005 ..|.. 007 ..|.. 012 ..|4 ‘9959 |.. 2:33..|.. 293 ..].. 5313 ..
8 011 ... 018 ..|.. 023 .. 8 239 ..0.. 300 ..|.. 525 ..

7 016 ..|.. 020 ..|.. 035 ...[ 7 244 ..1.. 807 ..|.. 537 ..

6 021 ..].. 026 ..}.. 046 I 6 250 ..1.. 314 ..!.. 549 ..

5 026 ..|.. 083 ..|.. 038 1 5 256 ..|.. 82l .. .. 56l ..
4 032 ..|.. 040 ..|.. 070 .. 4 261 ..].. 328 ..|.. 574 ..

3 037 ..|.. 046 ..|.. 081 .. 3 267 ..|.. 335 ..1.. 586 ..

2 042 ..|.. 053 ..|.. 093 .. 2 272 ..|.. 342 ..|.. 598 .

1 047 ..01.. 060 ..|.. 104 .. 1 278 ..1.. 849 ..|.. 610,..

0 053 ..|.. 066 ..|.. 116 . 0 283 ..1.. 8556 ..|.. 622 ..
9989 |.. 058 ..1..073 ..|.. 128 .. | 9949 ;.. 289 .. |.. 362 ..|.. 634 ..
8 063 ..|.. 079 ..|.. 139 .. 8 294 ..|.. 369 ..|.. 647 ..

7 068 ..{.. 086 ..|.. 151 .. 7 300 ..[.. 876 ..|.. 658 ..

6 074 ..|.. 093 ..|.. 162 .. 6 306 .. .. 383 ..].. 672 ..

5 079 ... 099 ..|.. 174 .. 5 312 ..|.. 390 ..].. 684 ..

4 084 ..|.. 106 ..|.. 186 .. 4 318 ..|.. 898 ..|.. 697 ..

3 089 ..[.. 118 ..|.. 197 .. 3 324 ..|.. 405 ..|.. 710 ..

2 095 ..|.. 1119 ..|.. 209 .. 2 329 ..1.. 412 ..1.. 723 ..

1 100 ..{.. 126 ..|.. 220 .. 1 335 ..{.. 420 .. .. 736 ..

0 106 ..|.. 134 ..].. 234 .. 0 341 .. .. 427 ..|.. 749 ..
‘9979 112 ..0.. 142 ..|.. 248 .. | ‘9939 .. 347 ..|.. 434 ..|.. 761 ..
8 119 ..|.. 149 ..|.. 261 .. 8 358 .. |.. 442 ... T4 ..

7 125 ... 157 ... 275 .. T1i.. 369 ..{.. 449 ..|.. T87 ..

6 131 ..|.. 165 ..|.. 289 .. 6 .. 865 ..|.. 456 ..|.. 800 ..

5 137 ..[.. 173 ..|.. 803 .. 5 371 .. |.. 463 ..|.. 813 ..

4 144 ..|.. 181 ..l.. 316 . 4 376 ..|.. 471 ..|.. 826 ..

3 150 .. .. 188 ..|.. 380 .. 3 382 ..{.. 478 ..|.. 838 ..

2 156 ..0.. 196 ..|.. 344 .. 2 388 ..|.. 485 ..|.. 885l ..

1 162 ..].. 204 ..|.. 858 .. 1 394 ..|.. 493 ..|.. 864 ..

0 169"..1.. 212 ..|.. 871 .. 0 400 ..|.. 500 ..{.. 877 ..
9069 175 ....220..|.. 385 .. || ‘9929 |'.. 406 ..|.. 508 .. | .. 890 ..
8 181 ..|.. 227 ..|.. 899 .. 8 412 ..|.. 516 ..[.. 904 ..

7 187 ..|.. 28 ..|.. 412 .. 7 419 ..|.. 524 ..|.. 918 ..

6 194 ..0.. 243 ..|.. 426 .. 6 425 .. 0. 582 ..|.. 931 ..

5 2:00 .. |.. 251 ..|.. 440 .. 5 431 ..|.. 539 ..|.. 945 ..

4 206 ..!.. 258 ..|.. 452 .. 4 487 ..|.. 547 ..|.. 958 ..

3 211 .. |.. 262 ..|.. 464 .. 3 444 .. BB5 .. 972 ..

2 17 ... 272 ..].. 476 .. 2 450 ..1.. 563 ..}.. 986 ..

1 292 ..|.. 279 ..|.. 489 . 1 456 ..1.. 571 ..|.. 999 ..

0 298 ..|.. 286 ..].. 501 ., ol.. 462 ..|., 578 ..!..10:13 ..
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it lSp. Gravity|Absolute Aleohol| Absolute Aleohol| A
Proof Spirit; 5 ) v e Jo 1 Proof Spirit
per cont. ’ ]“1%(.);0%. - by cgg}l):, per | by Vo'l:\é::? 3 per per cent. ’

Sp. vai;l Absolute Aleohol)Absolute Aleohol
at 60°F. =) by weight; per | by volume; per
155 C. cent. cont.

‘9919 .. 469 ..|.. 586 ....1026.. | 9869 |.. 800 .. [.. 995....17°43..
475 .. .. 594 ..).. 1040 ., 807 ..}.. 10003 ..|.. 1758 ..
481 ..|.. 602 ..{.. 1054 .. 814 ..{.. 1012 .. }.. 1774 ..
487 ..f.. 610 .. .. 1067 .. 821 ..}).. 1021 ..|.. 1789 ..
494 ..{., 617 ..|.. 1081 .. 829 ..{.. 1030 .. .. 1804 ..
500 ..1.. 624 ..).. 1004 .. 836 ..}.. 1038 .. |.. 1820 ..
506 ..].. 632 .... 1108 .. 843 ... 1047 .. 1 .. 1835 ..
512 ..1.. 640 ..|.. 1121 .. 850 ..f.. 1056 .. |.. 1830 ..
519 ..|.. 648 ..[.. 11'35 .. 857 ..].. 1065 .. |.. 1865 ..
525 ... 655 ..].. 1149 .. 864 ..|.. 1073 ..].. 1881 .,

© oWt D
(=R CRE Ry P 4

. 871 ..(..1082..{..1896..
879 ..].. 10091 .. .. 1911 ..
886 ..|.. 1100 .. .. 1927 ..
893 .. .. 1108 ..} ., 1942 ..
900 ..|.. 1117 .. (.. 1958 ..
907 .. .. 1126 ..).. 1973 ..
914 ..|.. 1135 .. [.. 1989 ..
921 .. (.. 1144 ..} .. 2004 ..
929 .. |.. 1152 .. {.. 2010 ..
936 ..(.. 1161 ..|.. 2035 ..

. 943 ..]..1170..{..20'50..
950 ..1.. 1179 .. | .. 2065 ..
957 .. |.. 1187 .. |.. 2081 ..
964 ..|.. 11496 .. | .. 2006 .. "
971 .. .. 1205 .. .. 2111 .,
979 ..].. 1218 ..|.. 2127 ..
986 ..|.. 1292 ..[.. 2142 ..

o993 L., 1281 ..., 2157 ..

.. 1000 .. .. 1240 .. .. 2173 ..

L1008 .. .. 12:49 ..}.. 2189 ..

..10:15 .. |..12:58..{..2206..
.. 1023 .. 0.0 1268 ., )., 22092 ..
L 1031 L)L 12077 Lo .. 22738 ..
.. 1038 ..., 12:8T7 ..., 2255 ..

L1046 .. .. 1296 .. (.. 2271 ..
.. 1054 .. .. 1306 .. .. 22:88 ..
.. 1062 ..., 1315 ... 2304 ..
.. 1069 .. .. 1324 .. .. 2321 ..

L1077 L0} 1334 L. .. 2337 ..

L1085 .. .. 1343 .. .. 2354 ..

©
©
[=]
©
©
[
o1
©

. 531 ..{|.. 663 ..]..11'62..
587 .. .. 671 ..|.. 1176 ..
544 ..|.. 678 ..|.. 1189 ..
550 ..|.. 686 ..|.. 12:03 ..
556 .. |.. 694 ..{.. 1216 ..
562 ..|.. 7T0L ..]..1230 ..
569 ..|.. 709 ..|.. 1243 .
575 .. .. TIT ..|.. 1257 ..
581 .. |.. 725 ..(..1270 ..
587 ..|.. 732 ..|.. 1284 ..

S =N W e Gt =3 @

. 594 ..1.. 740 ..|..12:97..
600 ..|.. 748 ..|.. 1311 ..
607 ... T57 ..|.. 1827 ..
614 ..p.. 766 .... 1342 ..
621 .. [.. 774 .. .. 1357 ..
628 ..|.. 783 ..].. 1373 ..
636 ..].. 792 ..., 1388 ..

. 643 .. |.. 801 .. .. 1404 ..
e 650 ..).. 810 ..., 1419 ..
.o 657 ... 818 ..., 1485 ..

©
®
N
©

‘989

O =N WUt 2D QO =D W ot~ W

S oo W oHe TS -3

. 664 ..|.. 827 ..|..1450..
671 .. .. 836 ..|.. 1466 ..
678 ..|.. 845 ..[.. 1481 .,
686 ..|.. 854 ..].. 1496 ..
693 ..].. 863 ..[.. 1512 ..
700 ..(.. 872 ..|.. 1527 ..
707 ..].. 880 ..|.. 1542 ..
713 ..{.. 888 ..|.. 1556 ..
720 ..}.. 896 ..|.. 1570 ..
727 ... 904 .. .. 1585 ..

©
®
023
©
©
o]
W
©

[=2 N RN U S (- I I 2]
S b B W O Ot O~ @

..1092..|..13'52.. | .. 23'70..
1100 .. f.. 1362 .. | .. 2386 ..
L1108 L. 1371 L. 2403 ..
L1115 L. 1381 .. .. 2410 .
L1123 ..., 1390 .. | .. 2436 ..
L1181 .. | .. 1399 L. |.. 2452 ..
L1138 .| .. 1409 .. |.. 2469 ..
L1146 ... 1418 .. | .. 2485 ..
L1154 L] 1497 L. 250 ..
L1162 L.t 1437 0. 25418 .

©
o
~
©
©
o
N
©

.733..].. 913 ..1..1599..
740 .. t.. 921 .. ) .. 1614 ..
747 ..o}, 929 ..(.. 1628 ..
763 ... 987 ..}.. 1642 ..
760 ..).. 945 ..|.. 1657 ..
767 ..{.. 954 ..}.. 1671 ..
773 ..].. 962 ..1.. 1686 ..
780 ..{.. 970 .. ;.. 1700 ..
787 ... 978 ... 1714 ..
79 ..{.. 986 ..}{.. 1729 ..

(=30 I R A =L B o)
[=T S CREUCR A -
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Sp. Gravity
at 60°F, =

Absolute Aleohol
by weight; per
cent.

Absolute Alcohol]
by volume; per
cent.

Proof Spirit;
per cent.

Sp. Gravity
at60° T, =
155° C.

f

Absolute Aleohol
by weight; per
cont.

cent.

Abrolute Alcohol]
by volume; per

DProof Spirits
par cent.

O N W e Gt -1

©
1
©
©

B S R Ot O - @

(o]
|
[e.2]
© o=

W B vy 1@

W e @

(=2l )

.. 1169 ..
L1177 L.
. 1185 ..
.o 1192 ..
.. 12:00 ..
.. 1208 ..
.. 12715 L.
. 1223 ..
. 1231 ..
.. 1238 ..

.. 1246 ..
.o 12:54 L.
.o 1262 ..
..o 12:69 ..
L1277 L
.. 12:85 ..
. 1292 L.
.. 13-00 ..
.. 1308 ..
L1315 L.

.. 13:23..
.. 1331 ..
.. 1338 ..
.. 1346 ..
Lo 1354 L.
.. 1362 ..
.. 1369 ..
L1377 L
.. 1385 ..
. 1892 ..

..14°00..
..o 1409 ..
1418 L.
oo 14027 L
..o 14436 ..
.o 1445 L.
.o 1455 L
..o 1464 .
.o 1473 .
. 1482 ..

.. 14°91 ..
.. 1500 ..
.. 1508 ..
L1507 L.
..o 1525 .
.. 1533 ..
.. 1542 .,
1550 ..
1558 .

. 1567 ..

1446 ..
. 1456 ..
.. 1465 ..
L1474 L.
1484 ..
..o 1493 ..
.o 15002 ..
.o 15112 .,
o121 ..
. 1530 ..

..1540 ..
L1549 ..
.. 1558 ..
.. 1568 ..
oo 1577 .
.. 1586 ..
.. 1596 ..
. 1605 ..
.. 1615 ..
. 1624 ..

..16:33 ..
.. 16743 ..
.o 1652 ..
.. 1661 ..
.. 16:70 ..
.. 1680 ..
.. 1689 ..
..o 1698 L.
.. 1708 ..
L1717 L.

. 1726 .
.. 1737 ..
.. 17448 ..
.. 1759 ..
.o 1770 ..
.o 1781 ..
.o 1792 ..
.. 18:03 ..
.. 1814 ..
. 1825 ..

.. 1836 ..
.. 1848 ..
.. 1858 ..
.. 1868 ..
.. 1878 ..
.. 1888 ..
.. 1898 ..
.. 1908 ..
.. 1918 .

.o 1928 ..

..2534 ..
.. 2551 ..
.. 2567 ..
.. 2583 ..
.. 26:00 ..
.. 2617 ..
.. 2633 ..
.. 2649 ..
. 2566 ..
. 2682 ..

..2699..
L2715 ..
.. 2731 ..
.. 2748 ..
.. 2764 ..
.. 2781 ..
.. 2797 ..
L2813 ..
.o2829 ..
. 2846 ..

.. 2862..
L. 2878 L.
..2895 L.
..o2911 ..
.. 2927 L
.. 29443 ..
.. 2960 ..
L2976 ..
.o 20092 ..
. 30009 ..

..3026..
3045 ..
.. 3064 ..
.. 3083 ..
.. 31:03 ..
.. 3122 ..
..3141 ..
.. 3161 ..
.. 3180 ..
.. 3199 ..

.. 3219..
.. 8238 ..
.. 8256 ..
.. 3273 ..
.. 3291 ..
.. 8308 ..
.. 3326 ..
. 3344 .
3361 ..
3379 .. |

‘9769

(=2 R A 22 S =

©
~
A
©

‘972

O - Wk Ut -1 O O Ok G =1 ®

.. 1575 ..
.. 1583 ..
.o 1592 L.
.. 16:00 ..
.. 16:08 ..
.o 1615 ..
.. 1623 ..
.o 1631 ..
.. 16:38 ..

. 16546 ..

.. 1654 ..
. 1662 .,
. 16069 ..
.. 1677 L
.. 1685 ..
.o 16092 L.
. 1700 ..
.. 1708 ..
1717 .
L1725 L.

.. 1733 ..
1T L,
.. 1750 ..
.. 1758 ..
L1767 .
1775 L.
.. 1783 L.,
. 1792 ..
18-00 ..
. 1808 ,.

. 1815 ..

. 1831 ..

. mﬁs.wr.

. 1846 ..

BT

. 1869 .. 1 ..

L1877 L
1885 ...,

..1892 ..,
. 1900 .. ..
.. 19:08 .. ..
.. 1917 L
L1925 LU0,
.. 1933 .. ..
.. 1943 .,
L1950 .. ..
L1958 ...,

.

.. 1967 .. ..

.. 1939 ..
.o 19049 ..
.o 1959 ..
.. 1968 ..
o198 L
L. 1987 L.
.. 1996 ..
.. 20006 ..
..20015 ..
. 20024 ..

.. 20-33..
.. 20143 ..
.o 20052 L.
.. 2061 ..
..o 20071 L.
.. 2080 ..
.. 2089 ..
.o 20099 ..
.. 21:09 ..
. 2101 L.

.. 21°29..
..o21:39 ..
21449 .
L2159 ..
.. 2169 ..
. 2179 L.
21-89 ..
L2199 ..
..o 2209 ..
. 22018 ..

. ..22:27..
1893 .| .

22:36 .

2273 .. |
2282 ..
22:92 ..

23-01 ..
2310 ..

.2319..
23-28 ..

2338 ..
23-48 ..
2358 ..
23-68 ..
23-78 ..
2388 ..
23-98 ..
2408 ..

1

..3396..
. 3414 .
L3432 ..
.o 3450 ..
.. 3466 ..
.. 3482 ..
.. 3498 ..
L3014 L.
.o 35081 ..
. 3547 ..

..3563..
.. 3579 ..
. 3595 ..
.. 3612 ..
.. 3628 ..
3644 L.
.. 36:60 ..
. 3678 L.
. 3695 ..
. 3713 ..

..37-30..
YR
.. 3765 ..
.. 8783 ..
.. 3800 ..
.. 3818 ..
.. 3835 ..
.. 3853 ..
.. 3871 ..
. 3887 ..

..39°03..

R 3913 ..
L2246 ..
22-35 ..
. ..o 22:64 ..
L1854 L. ..

.. 3935 ..
.. 3951 ..
. 3968 ..
.. 3984 ..
.. 4000 ..
.. 4016 ..
.. 4032 ..
. 4048 ..

..4064% ..
.. 4080 ..
.. 4098 ..
..o 4115 L.
.. 41-33 ..
41-50 ..
.. 4168 ..
.. 4185 .,
.. 42:03 ..
o 42:20 ..
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155°C. cent. cent. : 15:5° C. cent. cent.
. . ‘

‘9719 | ..19°75.. .. 2418..|..42:38.. | 9669 |..2369.. (.. 2886....5057..
81..1083 ..].. 2428 ., 4255 .. | 81..2377 ..}..2805 ..1.. 5073 ..
71..1992 ..{.. 2438 .. 4273 .. | 71..2385 ..1.. 2904 ..].. 5089 ..
6 .. 2000 ..].. 2448 .. 42:90 .. 61..2392..].. 2013 ..|.. 5105 ..
5{..2008 ..{.. 2458 .. 43-07 50..2400 ..].. 2922 ..|.. 5121 ..
41..2017 .. !.. 2468 .. 4325 4{..2408 ..].. 2931 ..|.. 5137 ..
3(..202 ..!.. 2478 .. 43:42 . 30..2415 ..].. 2940 .. |.. 5153 ..

- 920..2083 .. .. 2488 .. 4360 2|.. 24923 ..].. 2949 ..|.. 51-69 ..
1]..2042 ..].. 2498 .. 4377 1., 2431 ..0.. 2958 ..|.. 5184 ..
0].. 2050 ..].. 2507 . 4394 0(.. 2438 ..].. 2967 ..].. 52200 ..

‘9709 | ..20'58.. (.. 2517 .. 4412 ‘9659 | .. 24°46.. (.. 29'76.. | .. 52'16..
8]..2067 ..1.. 2597 .. 4429 8].. 2454 ..|.. 2986 ..|.. 5232 ..
71..2075 .. (.. 2537 .. 44-47 7]..2462 ..[.. 2905 .. ,. 5248 ..
6].. 2083 ..|.. 2547 .. 44.64 6].. 2469 ..}.. 3004 ..|.. 52:64 ..
F1..2002 ..(.. 2557 .. 44-81 50..2477 ..1.. 3018 .. .. 5280 ..
4]..9100 .. .. 2567 .. 44-99 4]..92485 .. |.. 3022 ..|.. 5295 ..
3..2108 ..(.. 2576 .. 4515 30..2492 ..1..30381 ..., 5311 ..
21.. 2115 .. }.. 2586 .. 4531 2]..2500 ..].. 3040 .. | .. 5327 ..
1(..2128 ..1.. 2595 .. 4547 1]..2507 ..|.. 3048 .. | .. 5342 ..
01..921:81 .. 0., 2604 .. 4563 0 (.. 2514 ..].. 3057 ..;.. 5356 ..

‘0699 {..21'38..]..2613.. 4579 ‘9649 | .. 25'21..(..3065.. .. 5371..
81..2146 ..1.. 2622 .. 45-95 81..2529 ..].. 3073 ..|.. 5386 ..
71.. 2154 .. .. 2631 .. 46:11 710.:2536 ..(.. 3082 .. .. 5400 ..
61..2162 ..|.. 2640 .. 4627 6 (.. 2543 .. .. 3000 ..| .. 5415 ..
5(..2169 ..].. 2649 .. 4643 50..2850 ..].. 3098 ..|.. 5430 ..
41..2177 .. 1., 2658 .. 4659 4., 2557 .. .. 8107 ..|.. 5444 ..
3(..21'85 .. .. 2667 .. 4675 31..2564 ..., 3115 .. .. 5459 ..
2., 2192 ..} .. 2697 .. 46-91 2 (.. 2571 ..].. 3123 ..|.. 5474 ..
1(..2200 ..[.. 2686 .. 47:07 10..279 ..[.. 3132 .. .. 5488 ..
0{.. 2208 .. .. 2695 . 47-23 0(..2586 ..!,, 3140 ..|.. 5503 ..

‘9689 | ..22:15.. | .. 27'04.. 47-39 9639 | .. 25'93..1..31'48 .. | .. 5518 ..
81..92223 ..}.. 2113 .. 4755 8 .. 2600 ..., 3157 ..!.. 5532 ..
70.. 2281 ..].. 2722 .. 4770 T1..2607 .. (.. 3165 .. | .. 5546 ..
61..2238 ..|.. 2731 .. 47-86 6 (.. 2618 ..}, 3172 ..|.. 5559 ..
Bj. 2246 ..{.. 2740 .. 48-02 5(..2620 ..].. 3180 .. .. 5573 ..
41,. 2254 ..} .. 2749 .. 4818 4{..2627 ..|.. 31'88 .. |.. 55'87 ..
3]..92262 ..(.. 2759 .. 48-34 3)..2633 ..!.,3196 ..|.. 5600 ..
2]..9269 ..., 2768 .. 4850 2 (.. 2640 ..., 3203 -* .. 5614 ..
1{..2297 ..{.. 2777 .. 4866 . 1).. 26